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Summary

The second report on marketing of earth observa-
tion products and services is one of the outcomes
of the GEONetCab project of 7th Framework
Programme of the European Commission.

The main guiding motto of the report is:

‘““Earth ohservation helps you
... save lives
... Save money
... save the environment”

The activities of the GEONetCab project are
directed at three different target groups: profes-
sionals, decision makers and communities. The
report builds on the findings of regional studies
on bottlenecks and opportunities for earth obser-
vation in the four regions of the project (French-
speaking Africa, Southern Africa, Poland and the
Czech Republic) and a general framework study
(marketing of earth observation products and
services, part #1).

Earth observation applications are analysed in
terms of different categories of products and
services, the phase in the life cycle of the product
or services, and regional differences, thus result-
ing in an optimal marketing mix. Clients want a
product or service that is fit-for-purpose, practical,
reliable, cost-effective, integrated in the business
or organizational process and easy-to-manage in
terms of client capacity.

The following portfolio of actions has been imple-
mented:

e Intensive awareness raising

e Initiation of a dialogue with promising end-
user communities

e Demonstration of successful applications

e Increasing knowledge on “weakest link
aspects” for each particular country or region

e Stimulating demand through a mix of work-

shops, success stories and quick-win projects,
supported by marketing toolkits and a web
facility for capacity building

To target these actions more specifically, inter-
national trends, earth observation applications,
socio-economic benefits and capacity building
aspects are described for a number of areas. These
areas are: disaster management, crop modelling,
water management, environmental manage-
ment, climate change, marine environment, forest
management, health, energy, weather, and finally
urban management, land administration and spa-
tial data infrastructures.

The issue of cost-benefit proves to be parti-
cularly complicated. Quantified benefits and costs
can sometimes be given at a general level, but
capturing the cost-benefit picture for local appli-
cations poses a challenge. Often so-called exter-
nalities are involved, which make quantification
in economic terms difficult.

To better relate to customer value propositions,
the following questions should be asked:

e Does the new application cause a paradigm
shift?

e Has the current business or organizational
process improved?

* Does the application provide economic value
that can be quantified?

* Does the earth observation application contri-
bute to a clearly defined measurable goal?

* Does the earth observation application fit into
a future payment scheme or other economic
mechanism?

If earth observation provides added value, the
answers to the questions yield a set of compara-
tive advantages attuned to the state-of-the-art
of the problem to be tackled and to the way the
client perceives this problem.

For relatively new and unknown technologies such
as earth observation, marketing consists of both
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promotion and capacity building. Practical tips
are given for more effective promotion and how
to improve raising the awareness of potential
clients as well as capacity building for EO
professionals.

The report concludes with a mix of advice and
trend watching:

e Exploit internet and the GEOSS common
infrastructure.

e Local applications are of key importance
for the integration and acceptance of earth
observation solutions across the board.

e (Governments will remain the most important
clients for earth observation products and
services.

e The cooperation between governments, scien-
tists and the private sector needs to be con-
tinued to introduce earth observation applica-
tions successfully.

e The establishment of end-user communities
of practice, regarding applications of earth
observation for tackling concrete problems is
a useful tool when introducing earth obser-
vation applications and helps improve earth
observation products and services.
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reduced deforestation and forest degradation
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1. Introduction

The second report on marketing of earth observa-
tion products and services appears more than two
years after the first report on marketing of earth
observation products and services.

The experience and insight gained in these years
of actual promotion and capacity building in earth
observation can be captured in the new report
that builds on, and is the logical continuation of,
the first one.

Although the contributors to this report, and there
are many, certainly have obtained more expertise
in the field, they do not pretend that they are
now experts in marketing earth observation. This
report rather is a reflection of a journey that will
ultimately lead to more effective and efficient
applications of earth observation solutions. If
the report helps to generate ideas and stimulate
discussion on the subject, it has achieved its goal.
The report does not pretend to be complete and if
readers can formulate better solutions and strate-
gies than offered in the report, they are invited
to do so.

The main motto of this report is (as prelude to a
so-called elevator pitch):

‘““Earth ohservation helps you
... save lives
... Save money
... save the environment”

(without the sequence indicating any priority)

The statement is about “earth observation”,
because it is truly our conviction that earth
observation can achieve this. It states “‘helps”,
because earth observation does not provide stand-
alone solutions, but provides support integrated
solutions that also include other disciplines. It
puts “you” in a central place, because fulfilling
the requirements of the client (i.e. the end-user)
is what matters. It talks about “'save’”, because,

though generating income through earth obser-
vation is very well possible, the benefit of a lot
of applications concerns so-called externalities
that cannot be expressed in monetary terms, at
least not in our current economic models. Finally,
examples presented in this report and in many
other places show that the motto is actually true.

The next section describes the general
marketing approach for earth observation. Sub-
sequently examples will be given for disaster
management, crop modelling, water manage-
ment, environmental management, climate
change, marine environment, forest manage-
ment, health, energy, weather, and, finally, urban
management, land administration and spatial data
infrastructures. In each of these sections atten-
tion will be given to international trends regard-
ing the subjects: earth observation applications,
socio-economic benefits, and promotion and
capacity building. A separate section is dedicated
to promotion and capacity building, as it merits
extra attention.

The last section of the report contains some
special considerations related to the market-
ing of earth observation, giving directions for
future steps. This is also the place to state that it is
impossible to cover all aspects related to these
subjects and that therefore a selection is made
that admittedly never does justice to the broad
range of topics contained in the headings
mentioned above.

This is not a scientific report, nor does it pretend
to be original. Rather, it presents a compilation
of available information and ideas. By rearrang-
ing and recombining this existing knowledge, new
insights for action can be obtained.

The literature references that are given in the
appendices provide a link to the information used
as a basis for this report. The references are part
of the GEONetCab capacity building web that can
also be accessed through the GEO web portal.
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Paradoxically, although this report is about earth
observation, it seems to contain less “‘earth obser-
vation” than the first report. Most probably this is
caused by the fact that the full benefits of earth
observation are only obtained when earth obser-
vation is integrated in more general services and
that, to achieve this, one has to step outside the
“earth observation box”.

The introduction to this report is not com-
plete without special thanks to all those who
contributed directly or indirectly: the GEONetCab
project partners, the GEONetCab advisory board,
the GEO community and numerous earth observa-
tion specialists and experts in other fields.

The European Commission is especially
acknowledged: the generous suport of the
7th Framework Programme made this report
and many other promotion and capacity building
activities possible.
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The approach towards marketing of earth obser-
vation can be described as follows:

e Earth observation applications are on the
verge of reaching new user communities;

e To be successful these new user communities
need to be involved;

e Special attention needs to be given to the
weakest link / last mile aspects; and

¢ A marketing mix that consists of promotion
and capacity building can achieve this.

Later in the report concrete examples are given
to illustrate the importance of involving the end-
users and what the weakest link and last mile
aspects exactly are. The GEONetCab project has
engaged in a number of promotion and capacity
building activities of which an overview is given
in the following figure.

Marketing of Earth Regional Studies (Poland,
Observation Products Czech Republic, French-
& Services speaking Africa, Southern
(framework study) Africa) + Synthesis
Capacity Building Strategy  Success Stories, Toolkits,
Roadshow, Quick Win
Projects, Workshops,

Capacity Bullding Web

Figure 1:
GEONetCab promotion and
capacity building activities

The philosophy behind these activities will be
explained below. The activities are directed at
three different target groups: professionals, deci-
sion makers and communities (figure 2).

Professionals may be earth observation spe-
cialists, but also engineers or experts in other
disciplines that are interested in using remote
sensing. Earth observation specialists are very
well aware of the technical possibilities of remote
sensing, but less acquainted with the general con-

text in which earth observation can play a role
and less equipped with promotion and acquisition
skills.

Other professionals tend to get lost in the
myriad options that earth observation seems to
offer and do not have a clear insight in how earth
observation can help them solve their day-to-day
problems.

Similarly, decision-makers (managers, politicians,
etc.) have no idea what earth observation is all
about. On the one hand raising awareness about
the potential of earth observation is needed; on
the other hand it is necessary to gain sufficient
knowledge for proper demand articulation.

Communities (non-governmental organizations,
civil society organizations, farmers’ groups,
indigenous communities, etc.) also need to be
made aware, as earth observation can be a
powerful tool for community participation and the
advancement of community interests.

All these groups can apply simple earth observa-
tion tools, such as Google Earth applications, but
they need to be told what the possibilities are and
shown how the applications actually work.

The sections on societal benefit areas will give

GESNETCAB

Target Groups

Decision makers

Communities

Professionals

Figure 2: GEONetCab target groups
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a number of examples on how this works in
practice. Of course the first step is to mobilize the
different target groups in order to start up a dia-
logue and this is one of the main achievements of
the GEONetCab project.

Before this first step could be taken a thorough
analysis of the situation had to be made and this
was done through a combination of regional
studies on bottlenecks and opportunities for earth
observation in the four regions of the project
(French-speaking Africa, Southern Africa, Poland
and the Czech Republic) and a general frame-
work study (marketing of earth observation
products and services, part #1).

The studies are all described in detail in separate
reports and can be found at
www.geonetcab.eu

The main findings of the regional studies are
summarized below:

e The levels of capacity in earth observation in
Africa differ considerably; in some countries
there is almost no capacity, and therefore
very little application. Academics are usually
the main agents for change.

e South Africa has a comprehensive framework
for the development of a national space sec-
tor, accompanied by substantial investment in
the sector; the difference with the other coun-
tries in the SADC region is therefore quite
large.

e Poland and the Czech Republic have bene-
fited considerably from European cooperation
programmes involving space applications; this
has enabled them to increase their individual,
institutional and infrastructural capacity.

e In terms of market perspective, disaster
management and climate change are most
frequently mentioned (whether this translates
to real opportunities for economic develop-
ment will be discussed in the next sections).

e The private sector in earth observation is

growing across the board; the main client is
the public sector.

» There is sufficient capacity at academic level
to absorb new developments (with the excep-
tion of some African countries, as mentioned
above).

e Within the public sector itself, there is a need
for stronger earth observation capacities,
especially at the local level.

e Data access for all, in terms of accessibility,
affordability and usefulness, is mentioned as
the major constraint.

* Concrete applications at local level offer the
best perspective for benefiting from earth
observation applications, while most atten-
tion seems to be going to global and scientific
initiatives.

The framework study (marketing of earth obser-
vation products and services, part #1) identified
different categories of products and services, ana-
lysed the life cycle phase of these products and
services and looked at regional differences.

The categories will appear again in the following
sections on societal benefit areas. The life cycle
of products and services consists of six phases
(initialization, system analysis & design, rapid
prototyping, system development, implementa-
tion and post-implementation). The distinction in
phasesis made to assess the possibilities of applica-
tion and to determine the type of marketing that is
needed: obviously this is different for selling a
ready-to-use product than for product develop-
ment. Regional aspects take the various levels
of development into account: some solutions may
be better suited to some regions than others,
because of the differences in capacity and invest-
ment potential. All this resulted in a preliminary
indication of the optimal marketing mix for earth
observation, which is elaborated further in this
report.

Two important factors deserve special mention.
One is the concept of “‘customer value proposi-



GEONetCah: Marketing Earth Observation Products & Services part # 2

» 2.General approach

tion”, i.e. the value of the product or service as
perceived by the client. This is not the same as,
although there could be overlap with, a listing of
excellent features of the product or service.

For example, if the most important priority of a
client is mobilization of the extended family, a
spacious (and safe) car will probably be the over-
riding consideration in the purchase of a vehi-
cle and the promotion of other features (speed,
design) will have little or no effect on decision-
making.

Or, as geo-information example, take the case of
the city of Turrialba in Costa Rica, where quite
an effort was made (with the help of free open-
scource software) to map buildings and gather
data on and from the population with the aim
of disaster reduction, and where the municipal
authority discovered that the resulting GIS-
system was also very effective for introducing a
property tax.

In marketing earth observation the focus un-
til now has been very much on the (technical)
features of products and services, a revaluation
in terms of customer value propositions is des-
perately needed and may yield surprising results.

The second important factor is the demonstra-
tion of socio-economic benefits. At the macro-
level (global, continental) sufficient studies are
available that show the economic benefit of earth
observation applications and some examples will
be highlighted in this report.

Surprisingly, at a more local level, demonstra-
tions of economic benefit become very scarce and
examples of quantification of cost-benefit are hard
to come by. This is perhaps related to the fact that
the focus has notoften been on the local client.

For instance, many politicians and managers firm-
ly believe that the cost-benefit ratio for earth ob-
servation applications is still an important barrier

preventing its wider usage. In the next sections an
attempt will be made to redress this shortage of
examples and hopefully there will be many more
“out there” that can be added.

In summary, clients want a product or service
that is fit-for-purpose, practical, reliable, cost-
effective, integrated in the business or organiza-
tional process and easy-to-manage in terms of client
capacity (i.e. the client is clearly in the driver’s seat).

All these considerations led to the following port-
folio of actions:

e Intensive awareness raising

e Initiation of a dialogue with promising end-
user communities

* Demonstration of successful applications

e Gaining of more knowledge about “weakest
link aspects” for each particular country or
region

e Stimulating of demand through a mix of work-
shops, success stories and quick-win projects,
supported by marketing toolkits and a web
facility for capacity building

First of all the capacity building strategy and
the concept of the capacity building web were
developed. Section 4 will will elaborate on this.

In the project regions a number of quick-win
or demonstration projects were implemented.
Where relevant, they will be referred to in the
sections of the respective societal benefit areas.

A series of promotion and training workshops
was held in the project regions. In parallel quite
a number of promotion visits to international
organizations took place, such as the World Bank,
the Inter-American Development Bank, OECD,
IFPRI (on crop modelling), and, of course, the
European Commission.

Promotion has different forms: meetings, presen-
tations, but also contributions to publications, such
as on geo-information applications for UNCTAD.
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An important element of the promotion
package is the compilation of success stories and
marketing toolkits. Success stories are one- or
two- page leaflets in a non-technical language
that show the feasibility, replication capacity and
sustainability of concrete earth observation appli-
cations. Success stories are not only developed by
projects, such as GEONetCab, but also by partner
organizations, such as Eurisy.

Getting the message across is more impor-
tant than the format in which the message is
delivered. Marketing toolkits give a short
introduction into the potential of remote sensing
applications for different subject matters in
presentation-form. They can be shortened or
extended using local examples, depending on the
place and goal of the event. They also provide a
short, low-barrier, tutorial for decision makers,
who want to know more about earth observa-
tion in relation to a specific subject, or to earth
observation professionals, who want to know
more about promotion of earth observation.

The marketing toolkits extract information from
the wealth of information of the GEONetCab
capacity building web and the GEO web portal to
accommodate decision makers and others with
limited time available to absorb information.
Each marketing toolkit comes with a reference
list that guides the reader to (freely available)
documents that contain more in-depth informa-
tion (the links are already provided, minimising
search time). The marketing toolkits also form
the basis of this report.

In addition to the promotion events in the project
regions a final workshop was held on April 23,
2013, in Brussels, in cooperation with Eurisy, with
the title: “Environment and risk management -
the added value of satellite applications”.

The conclusions and findings of this workshop are
also incorporated in this report.

Following this outline of the general approach
and context will be concrete examples related to
concrete earth observation applications. These
are presented in the next sections and catego-
rized roughly by societal benefit area, as used by
GEO.
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3. Earth observation products and services for

societal benefit

The following sections cover the subjects of

e disaster management (3.1)
e crop modelling (3.2)
e water management (3.3)
e environmental management (3.4)
e climate change (3.5)
e marine environment (3.6)
» forest management (3.7)
e health (3.8)
* energy (3.9)
o weather (3.10)
e urban management,
land administration and
spatial data infrastructures (3.11)

International

trends

Earth
observation
applications

Socio-
economic
henefits

Promotion
and
capacity
building

Each section starts with
a short description of
salient international
trends and developments
in the field, providing
a context for potential
earth observation appli-
cations.

The options for the dif-
ferent earth observation
applications themselves
are assessed, based on
the categories of the
previous marketing re-
port.

Where possible exam-
ples of successful prac-
tices are given and cost-
benefit calculations are
provided. If it is not pos-
sible to show quantita-
tive cost-benefit figures,
qualitative  arguments
are presented to show
the added value of earth
observation.

This results in indica-
tions for further promo-
tion and capacity build-
ing.

As mentioned earlier, the report does not aspire
to be a comprehensive compendium; the aim is to
start a discussion in order to generate ideas that

produce results.

It could even be that the outcome of such a discus-
sion contradicts proposals in this report.

If the ensuing actions are successful, then the
report has also accomplished its aim.
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International There are many differ-
ent types of disasters.
trends This section focuses
mainly on so-called

natural disasters, such as volcanic eruptions,
earthquakes, landslides, floods, tsunamis, droughts
or wild fires. Increasingly earth observation is
used for other types of disasters as well, such as
industrial calamities, explosions, terrorist attacks,
etc. Climate change is a very important issue. The
consequences of climate change are difficult to
predict, especially at a local level. In most cases
it is safe to predict that more extreme events will
occur, the type depending on the location. Local
governments should prepare for this and earth
observation can play a supporting role to help
authorities improve the resilience of the population.

Another trend is the increase in use of open-
source software. This trend is across-the-board
and not exclusive to disaster management,
but disaster management is an area where the
benefits of the use of open-source software can be
seen most clearly.

Access to affordable software and data helps
local governments to better prepare for disasters.
This shift towards preparedness indicates another
international trend.

After decades of focus on post-disaster relief,
preparedness finally seems to get the atten-
tion it deserves. Historically, in most countries
disaster management has been the responsibility
of organizations that were more focused on
emergency response than on the adoption of a
culture of preparedness. It is a big step that the
approach towards disaster management is now
more inclusive.

The Netherlands are a case in point:

although they could now serve as an example
for disaster preparedness, it took centuries of
development and cooperation to reach a stage
where adequate protection against flooding was
achieved.

Empowerment of communities, in general and in
combination with new technologies, is another
important trend. Participatory approaches make
community mapping possible and enable local
decision making also with respect to early warn-
ing for disasters, flooding being the most obvious
application. In combination with new technolo-
gies, such as sensor webs and satellite com-
munication, local communities receive timely
warnings and can implement coping strategies for
each level of emergency.

Earth In earth observation for

- disaster ~ management
Obse_rvai_:lon the following categories
applications of products and services

can be distinguished:
risk assessment and simulation models, fore-
casting and early warning, monitoring, damage
assessment, and prevention and planning; each
applicable to a specific type of disaster. All ca-
tegories are interrelated and related to decision-
making. For decision makers early warning is of
cardinal importance, but they are very sensitive
to false alarms: if half a country is mobilized and
no extreme event occurs, this does not reflect well
on local authorities. If an early warning is ignored
and a disaster strikes, then the authorities are
held responsible. This makes good communication
between the specialists and decision makers very
important.

Another consideration, and this does not only ap-
ply to the subject of disasters, concerns the per-
sisting gap between technological capabilities
and the availability of operational services for the
end-users. This was one of the main findings of the
workshop organized by Eurisy and the GEONet-
Cab project in Brussels in April 2013: “decision-
makers and professionals mentioned needing“‘tan-
gible” services that are easy to access and that are
compatible with their existing systems and work
processes”. The challenge is to provide these ser-
vices, in cooperation with the end-users of course.
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Below are some examples of steps in the right
direction.

The International Charter on Space and Major
Disasters is a famous example of monitoring, and
tsunami and hurricane- / -cyclone early warning
systems are equally well known. Early warning
for earthquakes and volcanic eruptions is more
complicated (recall what was mentioned above
about false alarms). Subsidence may be a sign
and detailed measure-

ment by satellites is pos-

sible. Flood Warning Lavel:

More generally, measur- |
ing and monitoring sub- |

sidence is important for Level 1
assessing flood risk in | Alert Stand By
low lying areas, especial- | jgnmobaminy

| effiood

ly in densely populated

response time is then reasonable and the popu-
lation can be relatively easily evacuated to safer
areas (a school with a higher foundation serves
this purpose in Southern Mozambique).

Although the warning is conveyed using
satellite communication (systems such as
GEONETCast can play a role here), very simple
charts can be used locally to indicate the level of
danger (see for example the chart in figure 3).

 (OC€)

deltas. This is also rela-
ted to increased risk due
to climate change (sea
level rise, more extreme
events). Taiwan has an
excellent and sophisti-

= Warn 3 MDCCy in Nood-prone

a3 ko about Flood Waming
lewel L

1 * inform POCC of ‘WL 1

| *  Alert Office of Crvil Delense
Aok ther Seanch and Resoue
Tram to go on sanidiry

| = nform locsl medu (e ragsd
sation | 1o brosdeait statie

cated land slide early
warning system, which

report: Flood Wirming Level 3

is part of an integrated
disaster =~ management
process.

South Africa has a wild fire detection sys-
tem, which is worth copying. The subjects of
drought, forest fires, dust storms and extreme
rainfall will appear in the sections on water
management, forest management and weather,
respectively.

At local level there are examples of com-
binations of earth observation and commu-
nity participation for flood early warning and
preparedness, for instance in Mozambique
and the Philippines. Although in a pilot stage,
they seem to be effective, especially if the
communities at risk live in relative flat areas. The

Figure 3: flood warning chart, as used in the Philippines

Although an intelligent approach is required, the
process of determining the flood hazard level
based on earth observation is technically not very
complicated: with a digital elevation model and
sufficient hydrological data the effect of potential
floods can be shown. The level of sophistication
depends of course on the requirements and avail-
able capacity, but in most developing countries
a simple earth observation application already
provides a substantial improvement, compared to
the current situation.

Poland has gone through an interesting
experience during and after the 2010 floods.



GEONetCab: Marketing Earth Observation Products & Services part # 2

» 3.1 Disaster management

The Space Research Centre of
the Polish Academy of Sciences
(SRC-PAS) had a difficult time
demonstrating the benefit of
earth observation. Only after
take-up by the media, the dis-
aster management agencies
realized that satellite moni-
toring could be useful. This
resulted in a fruitful coopera-
tion: in the Alice in Wonderland
simulation game earth obser-
vation specialists, the police,
fire squads and other disaster
management agencies prepare
together for future disasters.

A simple example is given in
figure 5. SRC-PAS makes full
use of the Copernicus SAFER
programme.

Another indirect opportunity
for the use of earth observa-
tion is the disaster prepared-
ness initiative of the city of
Nice in France. An app offer-
ing three types of services was
developed for the city. One of
them allows citizens to directly
report a dysfunction or damage
to infrastructure from a list of
pre-defined possibilities, such
as water leakage or traffic
lights failure, with the Smart-
phone’s inbuilt GPS divulging
the location.

The user can also add a pic-
ture of the damage and send
it directly to the urban risk
prevention department. Fur-
thermore, the  application
provides risk and hazard in-
formation transmitted by the
application via RSS feeds and

Alice in Wonderland’ space in action
Simulation game with police and fire squads

?@E@@ b - _-,.g At the start the only
: = . information available
X L o] consisted of reports

indicating flooded
areas and impassable
roads. Information
was presented on top
of local maps and
was available to all
participants through
the common
geospatial
environment

Figure 4: initial situation (source SRC-PAS)

Then come the satellite images:
' : :_:- 7}

ICh Jolols By iR,

+” 213 o & -
Left: imoges indicating flooded areas not shown in local sftuational reports
Right: combination of flooded areas from local situational reports and
satelliee images

Figure 5: use of satellite images (source: SRC-PAS)
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tweets. The citizens can also N
subscribe to a warning service *E

with the choice to be alerted CEeNETCAB
in cases of dangerous meteo-

(Gmes

rological phenomena, floods, Socio-economic benefits (Europe example)

forest fires, accidents involving
transport of hazardous goods,

industrial incidents, pollution Disaster type Damage / year Possible reduction by
and exceptional alerts. (1998- 2009) using Earth observation
Earth observation obviously  Flooding 4 billion Euro 10%
plays a background, but very  storms 3.7 billion Euro 10-50%
necessary,l role in risk dazs'ess- Earthquakes 2.4 billion Euro positive, not quantified
ment, e?r y_ warning and disas- Extreme temperatures 830 million Euro positive, not quantified
ter monitoring.

Forest fires 576 million Euro positive, not quantified
If more cities adopt such an
approach this will create an Drought 411 million Euro positive, not quantified

interesting market for earth
observation applications.

Decision makers are not

only very interested in the

location  of infrastructure, Figure 6:

Source: ESPI - the socio-economic benefits of GMES

but also of the people at the socio-economic benefits of earth observation for

time of a disaster to help (isaster reduction
guide and set priorities for a

rescue process. Again earth observation, in
combination with GPS and GIS provides the
needed background information. A number of
companies, such as e-GEOS offer commercial
disaster management services based on earth
observation.

The risk assessment studies and the related
adaptation resilience plans with respect to
climate change that were carried out for coastal
cities in Northern Africa (Alexandria, Tunis,
Casablanca, Bouregreg area) in the framework of
a cooperation between the World Bank and ESA
also show the supporting role of earth observa-
tion: in general it is used as a base layer for urban
information, for subsidence measuring and for
supporting early warning systems.

In principle, this type of study can be carried
out anywhere at any level of sophistication and

provide added value, as long as affordable access
to remote sensing data and sufficient capacity are
available.

Socio- Cost-benefit calcula-
. tions that were made for
ECOI‘IO_mIC Europe (several studies
benefits were carried out to this
effect) show that invest-
ment in earth observation is not only beneficial
with respect to disaster reduction, but the returns
from disaster reduction alone justify the investment
in the whole GMES (Copernicus) programme.

The figure above shows calculations derived from
the ESPI report on the subject.

As stated earlier it is not always easy to trans-
late the benefits of earth observation into

11
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TOTAL ECONOMIC VALUE

USE VALUES NON-USE VALUES
DIRECT USE ECOLOGICAL OPTION VALUE EXISTENCE BEQUEST VALUE
VALUE FUNCTION VALUE
VALUE
Outputs Benefits Benefits Benefits Benefits
e Petroleum and Flood control | Protection Satisfaction Altruistic
minerals Climate from fires, that resource Preserving
e Transport Sustainable floods, and is there national assets
¢ Communica- water natural Preservation for the next
tions resources disasters of environment generation
e Property and Sustainable e Improved and conserva-
construction natural management tion values
e Agriculture resources of climate National
e Fishing management change security
e Forestry Biosecurity e Insurance Long baseline
e Tourism Biodiversity e Defence for historical
¢ Public admi- analysis
nistration

Table 1: economic value of earth observation (source: based on ACIL Tasman, 2010)

monetary terms. An Australian report on the
economic value of earth observation from
space makes a useful distinction between dif-
ferent categories of benefit (see table 1).

The report estimates the annual benefit of EO
for emergency management to be 200 million
Australian dollars (while the total cost for all EO
purposes is estimated at 100 million Australian
dollars per year).

In this table economic value is perceived
in terms of willingness to pay (WTP) for
the existence of species and biodiversity
(existence value), the ability to pass on a healthy
environment to future generations (bequest
value), options created or retained (option
value), and indicators of status (prestige value).

This framework will also be used in other
sections of this report.

Finally, the WB/ESA studies on coastal cities in
Northern Africa provide calculations that show
the cost-benefit of early warning systems, which
can provide guidance when assessing cost-benefit
at a local level.

Promotion There is quite a number

of capacity building ini-
and . tiatives using earth ob-
capacity servation for disaster
bui|ding management, such as

the RISKcity package of
ITC and the CAPRA and SERVIR programmes.
Also several very instructive risk atlases have

12
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been produced (Georgia, Andean region).

What is needed is a continuing dialogue with
end-users (local authorities) and the local private
sector to create a market for earth observation
applications for disaster management.

As the cost-benefit picture for disaster reduction
is relatively clear, as more extreme events will
occur over time and as populations will continue
to increase, it should be possible to formulate a
convincing business case.

To deliver results, and this will apply to virtually
all societal benefit areas, access to data has to
be guaranteed and training needs to be continu-
ously provided. Templates should be developed for
simple earth observation disaster reduction
operations at a local level, to stimulate uptake by
local SMEs, especially in developing countries.

The best approach is to piggy-back these solu-
tions to the development of interactive apps,
either analogue or digital. That is the focus for
contact with local decision makers. In addition,
it is very useful to expose decision makers to
examples of successful practices elsewhere, or
even better, bring them into cotact with other
decision makers, who already make use of opera-
tional services.

If the professionals can provide the tools and
the decision makers are supportive, then it is
easier to develop community initiatives for disas-
ter management.

GEONETCast could serve as a low-cost dis-
semination tool for training and training material.
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For a variety of rea-
sons food security is at
the top of the agenda:
in relation to climate
change; due to the the surge in food prices a few
years ago; the possible substitution of food crops
by biofuel crops; and of course due to general
humanitarian and development considerations.
Crop modelling can play an important role,
although it should not be equated with food se-
curity itself, as is a common mistake within the
earth observation community. As documented
extensively by FAO, World Bank, IMF, IFC, WFP
and G20, food security is not only related to crop
production, but also to food prices and markets.
Access to markets, price risk management and
handling of crises are therefore key issues; in-
creasing production is only one element.

International
trends

Another important development is the increased
attention to empowerment of local communities
(bridging the rural digital divide). Globally there
are very good systems for agricultural monitor-
ing, especially for early warning regarding re-
duced production, but the improved prediction
capability of systems, such as FEWSNET, GIEWS
(FAO), GMFS, FOOD-SEC (MARS), GLAM and
HarvestChoice needs to be translated to the local
level.

For any type of agricultural monitoring a histori-
cal analysis of weather and crop data is needed;
the time dimension is very important input for
decision-making. Proper analysis of time series
of data will improve crop modelling capability,
provide better monitoring of possible climate
change effects, detect general trends (such as
depletion of a natural resource) and help analyse
the effects of different policies, practices, and
customs, also across administrative borders.

Closely related to food security is agricultural
insurance. Insurance is very much in focus as
part of a general agricultural risk manage-
ment strategy (see for example the World Bank

report on managing agricultural production risk
and agricultural insurance). The experiences in
developed countries are mixed: most systems are
more about income transfers than about risk ma-
nagement. In some cases analysis showed that in-
demnities paid are about equal to total premiums
collected, but administration and operation are
costs not taken into account. Especially the sub-
ject of index-based, weather-related agricultural
insurance receives a lot of attention. The schemes
are mostly based on rainfall or NDVI data. There
are pilots for pasture and rangeland in Spain,
Canada, Mongolia, Kenya and Mexico (for crops
the correlation between NDVI and yields is ap-
parently low). Another experiment in Africa is
based on evapotranspiration (food early solu-
tions for Africa (FESA)). Whatever the adopted
methodology for an insurance scheme is, the indi-
ces should be observable and easily measurable,
objective, transparent, independently verifiable,
reportable in a timely manner and stable and
sustainable over time. Of course the perception
of the farmers is the main overriding factor here.
The developed products are therefore best suited
to homogeneous areas and systemic risk at an
aggregated level (reinsurance).

Examples of management of other agricultural
risks are the comprehensive food security and
vulnerability analysis (CFSVA), food aid logistics
of the world food programme (WFP) and locust
habitat monitoring for GIEWS.

Earth The global agricultural

. monitoring (GLAM) sys-
obse_rvai:'lon tem of GEO is a good
applications example of an earth

observation application
for crop modelling. When attached to the G20
agricultural market information system (AMIS),
it will become a very powerful instrument.

The figure on the next page presents the different
monitoring scales.
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Figure 7: overview of global monitoring for food security (source: GLAM)

At local level operational sytems for crop
modelling also exist, such as the Brazilian
CanaSat initiative, but when a lot of small-
holders with different cropsare involved and land is .
intermittently cultivated using other vegetation, .
the picture becomes much more complicated.

According to the findings of the global moni-
toring for food security (GMFS) project EO .
professionals need to deliver the following:

reliable
specific

e Accurate and
information at
(national, district)

e Spatial distribution of cultivated area

e Crop growth models .

e Timely and unbiased production information
on main crops

e (Timely) availability of satellite data

e Good quality meteorological data

e Capacity building to enable correct use and
integration of products and services

crop production .
reporting levels

In summary, the maturity of EO services for crop
modelling can be described as follows:

Early warning: fully operational

Cultivated area: further development need-
ed (timely delivery of data, technical com-
plexity)

Extent of cultivation: accuracy needs to be
improved for good local results (district, farm)
Crop yield forecasting: fully operational
Index-based insurance: better results for
rangeland than for crops, especially for
smallholders (NDVI-based, cloud cover is a
problem)

Precision agriculture: still in pilot phase
(cloud cover in critical months of the growing
season is a problem)

15
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Socio- The GMFS project pro-

. vided tentative figures
econo_mlc for the cost of crop-
benefits modelling with earth

observation for Africa.
(see table 2)

As development and training costs are in-
cluded, it is safe to assume that a fully opera-
tional system will be cheaper. No benefits are
given, but this is not strictly necessary when earth
observation provides the most cost-effective
alternative to achieve a clearly defined goal (see
also figure 15 and the related discussion in section
3.5). Referring back to table 1 of the previous
section the value of information for food security
would mainly be a bequest (altruistic) value. How-
ever the value of information for markets will be
determined by the market itself, as crop produc-
tion will have direct consequences for market
prices. What exactly this value amounts to, is
not known. It may be that a process of ‘forced
rationalization’ takes place, as with agricultural
mechanization: at one point you will need the
information, just to remain competitive.

An interesting experiment is that of the company
e-LEAF in the Netherlands: farmers subscribe
to an advisory service, for a small payment, per
hectare and growing season. They receive advice
on fertilizer use and irrigation requirements. The
first years of the experiment were plagued by
cloud cover at critical points in the growing sea-
son, but the model is innovative and could be a
basis for delivering services to individual farmers
or groups of farmers.

In a similar vein, the literature mentions a pro-
gramme in South Africa where farmers received
text messages regarding correct irrigation
timing, which was estimated to have saved these
farmers approximately $300 per hectare (2.47
acres). Another example is the precision agricul-
ture service of GMV, a Spanish company: for dif-
ferent crops advice on fertilizer use and irrigation

Service Definition of Cost (k€)
Unit Service
Early warning | Annual coverage 230
service of Africa with
suite of early
warning indica-
tors, at 10-day up-
date frequency
Agricultural Validated map of 175
mapping cultivated area
(10 - 20 m reso-
lution) per
100 000 km2
Crop yield Yield forecast for 85
assessment 2-3 main crops,
for 100 000 km2
Support to Support to one 35
CFSVA CFSVA mission
Table 2:

Costs of EO Services for crop modelling /

food security support;

a very global estimate, including development for
specific user needs and training (source: GMFS)

is given, based on parameters derived from earth
observation. This service is fully operational,
and apparently cloud cover during the growing
season is less of a problem in the regions the
service is on offer.

In the framework of bridging the rural digi-
tal divide the results of the village resource
centres (VRC) programme of the Indian Space
Research Organisation (ISRO) will be interesting.
The programme provides satellite communication
services to 600,000 villages throughout India,
including interactive advice on agriculture. No
cost-benefit calculation is available yet.

Governments or inter-government bodies use
earth observation for insurance and monitoring,
as well as for control of subsidies for agricultural
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production. USDA and the European Commission
are examples. As this type of verification is man-
datory, real cost-benefit is difficult to determine.

The general conclusion is that if cost can be
lowered, for example by operating with rea-
sonable rather than complete data, this
will deliver sufficient added value to justify
investment, also for smallholders in developing
countries.

Promotion It is expected that the re-
and sults of the GEO GLAM

. initiative will benefit all
capacity countries and organiza-

building tions participating in

GEO. If best practices
are developed that trickle down and can be used
locally, that would give a big boost to afford-
able agricultural monitoring at a scale that is
relevant to the individual farmer. Reaching the
local user is also one of the objectives of the
AGRICAB project (the follow-up of the DevCo-
Cast and GMFS projects). The project aims at
capacity building in optical remote sensing, radar
remote sensing, agro-meteorological modelling,
food security information systems, and product
validation for agricultural monitoring. Although
reaching individual smallholders remains diffi-
cult, the project may generate valuable informa-
tion and methodologies for agricultural extension
services in developing countries.

Apart from capacity building practical products
are needed that operate on data good-enough to
provide added value locally. Focal points for the
development of enhancement of such products
are: cheaper processing of NDVI calculations,
adequate assessment of ground truth, inclusion of
a thorough historical analysis (making use of free
and open data) and, perhaps most important of
all, integration with other agricultural services.
If the GEOSS common infrastructure (GCI) can
provide affordable data for these operational pur-

poses (and not only for research) then that is al-
ready a big step in the right direction.
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For decision making in
water management the
theme is:

“we can only manage
what we measure”.

International
trends

Trends concerning the water cycle (water
resources availability and quality) are related to:

e Economic development

e The concept of the “green economy” (in-
cluding climate change)

e Poverty reduction

e Community empowerment

¢ Risk management

An example related to these trends and the deci-
sion making is the Africa water atlas, an initia-
tive supported by the African Union (AU), ESA-
TIGER, the EC, the US state department and
USGS. The atlas gives a very visual presentation
of the modelling of Africa’s surface water systems
(water balance data), identifying:

e Hotspots:

areas with a tenuous food security situation
e Hopespots:

areas with potential for rainwater harvesting
e Water towers:

areas with an upstream water surplus

The atlas includes a lot of earth observation
images that help visualize problems and solu-
tions. Action points (and these do not only apply to
Africa) identified by the atlas are:

e Provide safe drinking water and ensure
access to adequate sanitation

* Foster cooperation in transboundary water
basins

* Provide water for food security

e Develop hydropower to enhance energy
security

* Meet growing water demand

e Prevent land degradation and water pollution

 Manage water under global climate change
e Enhance capacity to address water challenges

Another regional example deals with water
management in Europe (from: water resources
across Europe — confronting water scarcity and
drought (EEA)).

The European Environmental Agency (EEA)
uses a framework used for water resources
management, which is also used for environmental
analysis, and is called DPSIR. DPSIR stands for
driving force, pressure, state, impact, response
(see figure 8).

__Solution
Responses ey

Problem

Figure 8:
DPSIR framework: driving force, pressure, state,
impact, response (source: EEA)

A driving force (water use) causes pressure on
the system, which alters the state of the system
and causes a certain impact, which presents itself
as a problem to society. In this case the water
exploitation index (ratio of annual total water
abstraction to available long-term freshwater
resources) is used as an indicator for pressure on
the system.

If the ratio is (too) high, this leads to an unsus-
tainable situation, which needs to be addressed.
Proposed actions are: water pricing, drought
management plans, water efficiency and conser-
vation measures, raising awareness, tackling ille-
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gal water use, alternative supplies, and desalina-
tion. Europe has to comply with the information
requirements of river basin scale water balances,
based on the UN system of environmental eco-
nomic accounting for water (SEEAW, 2007) and
on WISE (water information system for Europe).

Drought management is another priority. An
example from the US gives guidance on how to
make information relevant to managers (from:
managing drought: a roadmap for change in the
United States).

Normally, the main messages given to managers
are:

o [t is definitely getting warmer

e Though we expect that the hydrological
cycle will be enhanced due to more energy
in the atmosphere, we really don’t know how
precipitation patterns will be affected

Managers are then liable to respond with:

“I need more information before I will invest in
adaptive activities — I don’t know how to respond
to this much uncertainty”.

Reframing the information in terms of combining
the effect of temperature and demand identifies
the following effects:

e Increased human demands for water for,
among others, the human, agricultural and
environment sectors

e Impacts on supply (increased evaporation
from reservoirs, increased consumption by
plants, decreased snowpack, etc.)

e Ifit does rain more in a warmer climate, it is
likely to rain harder rather than more often

The message to managers then becomes:

“though we don’t know much about whether
total precipitation will increase or decrease, the

implications of global warming for water
management are likely a reduction in average
supply availability and an increase in extreme
events, including both droughts and floods” .

This message is framed in terms of risk to mana-
gers’ systems.

The above shows that it is necessary to incor-
porate institutional, political, and economic
considerations, and translate physical science
findings into relevant information for specific
types of decisions within specific sectors.

In general, communication should be perceived
by users as:

» Salient (answering the right questions)
e (Credible (coming from a trusted source)
e Legitimate (accurate)

Earth The categories of earth
. observation products

obse_rva’flon and services for water

applications management are:

hydrologic information
systems, soil moisture modelling, drought
monitoring and early warning, monsoon moni-
toring and forecasting (see also section 3.10
Weather).

The added value of earth observation lies in:

e Increased insight in and visibility of available
resources

e Analysis of historical and future use for
planning and decision making

e Mapping of informal settlements, infrastruc-
ture and resources

e Analysis for more efficient use of water
resources

e Hydropower: assessment of resources, plan-
ning and monitoring (see energy societal
benefit area)
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e Being an instrument for community empower-
ment

For practical earth observation supported water
resource management the following information
is needed (from: application of satellite remote
sensing to support water resources manage-
ment in Africa - results from the TIGER initiative
(UNESCO, ESA)):

e Land use and land cover mapping and change
monitoring

* Water abstraction estimates with respect to crop
water demand estimates for irrigated areas

» Refined land use / land cover mapping

e Surface water bodies or water pools (loca-
tion, extent, dynamics)

e Digital elevation models and derived products

e Estimates of basin-wide evapotranspiration
and precipitation

e Water and vegetation monitoring (entire
aquifer)

e Ground subsidence monitoring and its corre-
lation with groundwater abstraction

As can be seen in the above list, earth observa-
tion for water management does not only deal
with water, but consists of the integration of a lot
of different data types, such as land cover and,
digital elevation models. Data and methodologi-
cal support can be obtained from GEWEX, GRDC
and WMO (gquide to hydrological practice).

Socio- The use value of sustain-
. able water resources

econo_mlc management is the eco-

benefits logical function value.

This value is more easily expressed in societal
benefit terms then in monetary cost-benefit terms.
Several attempts have been made (from: measur-
ing water use in a green economy (UNEP, IRP)):

e Water registers (as key to fair distribution of

access to water)

e Water and ecosystem capital (water is seen
as natural capital, linked to the economy
and general well-being (UN SEEAW 2007,
NAMEA))

e Water scarcity and vulnerability indices (per
capita, renewal versus withdrawal, etc.)

e Water footprint assessment (amount of water
consumed per unit of product)

e Life cycle assessment (benchmarking for
industries)

* Water stewardship (quantify corporate water
monitoring)

From local to global, different levels play a role:

e User level:
price and technology play a key role (creat-
ing awareness, charging prices based on full
marginal costs, stimulating water saving
technology)

e (Catchment or river basin level:
choice on how to allocate the available
water resources to the different sectors of
the economy (depends on the value of water
in its alternative uses)

e International trade:
water as a global resource (overall efficiency)

And then there are different attempts to calculate
the monetary value of externalities, and ecosystem
resources and services that are currently not priced,
making use of so-called decoupling concepts:

e Resource decoupling:
reducing resource use per unit of economic
activity

¢ Relative decoupling:
resource use still increases but at a lower rate
of economic growth

e Impact decoupling:
scale and character of resource use causes no
negative environmental impact

e Absolute decoupling:
resource use declines irrespective of the
growth rate of the economic driver
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These general value assessment
methods are presented here, because
it is also difficult to make direct cost-
benefit calculations for earth observa-
tion products and services. But once
these goals are clearly set, the added
value of earth observation can be
determined.

In some cases, for example in irriga-
tion systems, the economic value of
earth observation can be directly cal-
culated, in terms of water resources
saved (supposing that water is appro-
priately priced).

B SMarrakechy Maroc

Figure 9: Bouregreg area in Morocco

Promotion The TIGER

and (targeted at Africa) and
) Dragon (targeted at

capacity China) programmes are

building examples of capacity

building initiatives.

In the Bouregreg area of Morocco (see figure 9)
a demonstration project (SIGMED) was imple-
mented within the framework of the GEONetCab
project on water resources management in rela-
tion to climate change. Although the project has
a strong research and capacity building compo-
nent, it brings all stakeholders together to achieve
better water resources management.

Most items on the list of practical earth obser-
vation for water resource management can be
derived from satellite images in a relatively
straightforward way.

What complicates matters is that many different
types of information are required and need to be in-
tegrated in an intelligent way. Still, as the example
from Morocco shows, in most cases this additional
benefit can be obtained by relatively simple means.

Another important feature of earth observation
is the visualization aspect. Showing the effect of

water resources management interventions over
time is a powerful instrument for participation
of stakeholders and raising awareness with the
general public on what would otherwise remain
very abstract and theoretical concepts, such as for
example water footprints.

Not only in the Water Atlas of Africa, but also in
quite a number of policy documents of interna-
tional organizations, earth observation is men-
tioned as a promising option for the future. A spe-
cial example is the water partnership programme
(WPP) of the World Bank, which mentions earth
observation specifically as an area for further
exploration.

Focal points for promotion are: the general ap-
praisal of water resources, support to hydrological
models (such as improving on the “‘curve number”
method through better land cover and DEM ana-
lysis), and the provision of a historical analysis
(using free and open data). As shown in the list of
practical applications earth observation for water
resource management encompasses a broad range
of operations. Here again, the added value in com-
parison with current practices is more important
than an absolute performance standard.
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Six major challenges are
identified for environ-
mental management:

International
trends

e freshwater scarcity

¢ climate change

e habitat change

* invasive species

e overexploitation of oceans
e nutrient overloading

It is generally recommended that environ-
mentally oriented policies and public investment
in environmental management must be seen as
life insurance, rather than luxury. This leads to the
concept of payment for ecosystems (PES), which
will be discussed in the socio-economic benefit
section.

One of the initiatives that aim to provide a
mechanism to achieve sound environmental
management is TEEB (the economics of eco-
systems and biodiversity). To answer the questions
“what can be done?” and “what message should
be given” a number of options are proposed.

Certification and labelling is one of the options.
With respect to payment for ecosystem services
the following market profiles could be further
developed:

e Carbon, in the form of compliant and volun-
tary carbon forestry

e Water, including compliant water quality
trading, voluntary watershed management
payments, government-mediated watershed
payment for ecosystem services

e Biodiversity, in the form of compliant and
voluntary biodiversity offsets, government-
mediated biodiversity payment for ecosystem
services, individual fisheries quotas

* Bundled, in the form of certified agricultural
products

The big challenge is to translate the interest of
the general public in environmental issues, which
is apparently not coupled with a willingness to
bear the full burden of environmental accounting,
in future policies that work.

The European environment agency proposes the
following:

* Better implementation and further strength-
ening of current environmental priorities

¢ Dedicated management of natural capital and
ecosystem services

e Coherent integration of environmental
considerations across the many sectorial
policy domains

e Transformation to a green economy

To achieve this, several elements are proposed for
Europe by the EEA to support the environmental
strategy:

e Eco-innovation in products and services

» Exploit the first-mover advantage in air pollu-
tion reduction, water and waste management,
eco-efficient technologies, resource-efficient
architecture, eco-tourism, green infrastruc-
ture and green financial instruments

e Combine climate change mitigation and air
pollution abatement legislation. This could
deliver benefits in the order of EUR 10 bil-
lion per year through reductions in damage to
public health and ecosystems

e Build on key elements, such as European
research programmes, European space and
EO policy (including Copernicus (GMES) and
Galileo), INSPIRE and SEIS

e Implement information systems in support
of the EU 2020 strategy: cloud computing,
smart grids and mobile GIS

The above serves as an example from one
specific region (Europe) to give an idea what the
discussion and policy formulation on environmen-
tal issues entail.
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Earth Categories of earth ob-
. servation products and

Obse_rvaiflon services for environmen-

applications tal management are:

e Analysis and monitoring of marine and coastal
ecosystems (global, as well as regional)

e Analysis and monitoring of terrestrial and
freshwater ecosystems (global, as well as
regional)

e Biogeophysical variables (vegetation, soil,
radiation, water cycle)

e Local applications, such as protected areas

e Biodiversity modelling & monitoring

» Invasive species monitoring

e Ecological forecasting

If strategies as proposed in the previous sec-
tion are implemented, earth observation will
play an important role in determining the status
quo, monitoring and evaluation. The importance
of spatial aspects of ecosystems and biodiver-
sity management is underlined by the following
considerations (from: geospatial tools address
emerging issues in spatial ecology):

e Presence and abundance of organisms, their
interactions with the environment, and the
other ecological processes form spatial pat-
terns over time

e Patterns of disturbance are heterogeneous
and spatially structured

e Ecological models that account for spatial
processes are more realistic and powerful
than those that do not

* To prepare, monitor and achieve assessments
and goals, quality data and information must
be registered accurately to both place and
time

Earth observation applications play a fundamen-
tal role in all these processes. Specific areas
where earth observation has added value (for
ecology) are listed in table 3.

Population ecology | GPS, satellite-telemetry.

Landscape categories may become
barriers or connecting corridors
between population clusters.
Models of landscape dynamics,

using geospatial data, generate maps
of suitable habitat over time for
input into metapopulation models.

Landscape ecology | Interactions between species occur
at spatial scales determined in part
by the mobility of the organisms.
Basic element of land inventory for
resource management.
Multi-temporal and hyper-temporal
remote sensing and image analy-
sis allow annual cycles, interan-
nual variability, and state-changing
anomalies caused by disturbance
and succession in ecological com-
munities to be tracked through
biophysical measures of producti-
vity, photosynthetic activity, foliar
chlorophyll concentration, standing
biomass, leaf area index, vegetation
species type, and so on.

Change detection to map changes in
land cover that result from natural
or anthropogenic disturbances.

Ecosystem ecology | Interactions between organisms and
the environment with an emphasis
on the exchange and flow of matter
and energy between biota, water,
soil, and atmosphere.

Evaluating ecosystem services in
support of sustainable ecosystem
management requires the use of
(spatial) models.

Inclusion of individual species or
functional types in ecosystem mo-
delling and models linked to carbon.

Assessing the status of ecosystem
goods and services, provided by the
regulation, habitat, production, and
information functions of ecosystems.
Predicting the impact of habitat loss
and fragmentation on biodiversity
elements and ecosystems processes.

Ecosystem goods
and services

Table 3: overview of EQ added value for ecology
(from: geospatial tools address emerging issues
in spatial ecology)



GEONetCab: Marketing Earth Observation Products & Services part # 2

Environmental management

| 3 ostabases Factors that play an important
' S ! role with respect to potential
1 e losses and benefits are:
2 ’: '.;“ Wb Processing Service |
g'g L 3 . natural resource
el 1 "%}% IR glepletion_
E e L el i . increase in protected
- area coverage
E.% . climate change
E . change in consumer
/% N preferences
A, . increased scientific
g'g - w understanding
3 Species spread of disease
= itz . v energy insecurity
" ™ ﬁ . technological innovation
53 <3 . increased environmental
,_“u_, regulation
— . etc.
_ To illustrate this, the different
Figure 10: relationships are presented in

set-up of digital observatory for protected areas in Africa (DOPA)

An example is the operational framework for
the digital observatory for protected areas in
Africa (DOPA). Figure 10 shows how such a
system could work.

The report on adequacy of biodiversity observa-
tion systems to support the CBD 2020 targets by
GEOBON provides a very good overview, not only
of existing and needed observation systems, but
also of the added value earth observation provides.

Socio- Payment for ecosystem
economic services (PE_S), such as

] the economics of eco-
benefits systems and biodiversity

(TEEB) attempt to es-
timate economic benefits of management of the
environment for business, policy makers as well
as local and regional authorities.

figure 11 on the next page,
which is an application of the
DPSIR framework that was
mentioned and shown in section 3.3 Water
(figure 8).

The state and development have to be measured.
There is quite a number of principles involved in
valuation practices:

e The focus of valuation should be on marginal
changes rather than on the “‘total” value of an
ecosystem

e Valuation of ecosystem services must be con-
text specific, ecosystem-specific, and relevant
to the initial state of the ecosystem

* (Good practices in “benefits transfer’”’ need to
be adapted to biodiversity valuation, while
more work is needed on how to aggregate the
values of marginal changes

e Values should be guided by the perception of
the beneficiaries

e Participatory approaches and ways of em-

24



GEONetCab: Marketing Earth Observation Products & Services part # 2

» 3.4 Environmental management

bedding the preferences of local communities
may be used to increase the acceptance of
valuation

» Issues of irreversibility and resilience must be
kept in mind

e Substantiating bio-physical linkages helps
the valuation exercise and contributes to its
credibility

* As inevitable uncertainties arise in the
valuation of ecosystem services, a sensiti-
vity analysis should be provided for decision
makers

e Valuation has the potential to shed light on
conflicting goals and trade-offs but it should
be presented in combination with other quali-
tative and quantitative information, and adap-
tation might still be necessary

Drivers State

(Hamanm
Drivers

—\__:-""J

Pressures

situation where most people will only become ac-
tive when the environment is in such a sorry state
that any action is simply too late. This implies that
people need coaxing to gain insight in the actual
situation, without overcomplicating things.

Earth observation is an excellent instrument to do
this, as it can serve as a tool to visualize the actu-
al situation as well as changes over time. To add a
thought experiment: a grid or raster system could
be used as a basis for an environmental valuation
of pixels or area by experts and by the public in
an interactive mode, including future projections.

Although the underlying models might be compli-
cated, the front end part would be easy for anyone
to understand and a simple rating system of cer-
tain qualities would be sufficient.

Policies that are direct-
ed at anticipation and
not at reaction would
then receive more sup-
port, and hopefully more
participation, from the
population in general.

Impact

Himan
Wellbeing
&

Economic
Value

(Visualizations of)
models, such as
EUFASOM/GLOBIOM
(see figure 12) or FeliX,

Response

Figure 11:

DPSIR framework, leading to human well-being and economic value

The advice “'values should be guided by the per-
ception of the beneficiaries” as well as the ob-
servation that “the general public has a genuine
interest in environmental conservation, but is also
guided by economic interest”, both need some
elaboration.

The apparently conflicting goals, combined with a
lack of knowledge about effects of policies or non-
intervention regarding the environment, lead to a

could then not only per-
form scientific functions,
but also provide the ba-
sis for societal policy
discussions.

This idea is not new. It refers back to apps that
are used by local governments to involve citizens
in disaster reduction, but also INPE’s initiative to
involve citizens in monitoring conservation and
deforestation in the Amazon region.

One example where the public already responds is
formed by systems of certification, either accord-
ing to international standards, such as the forest

25



GEONetCab: Marketing Earth Observation Products & Services part # 2

» 3.4 Environmental management

I ASA 5| scananas
{PEOR GO Eramv demand SHE dmissons. |

] GLOBIHM a4l EvivTrass
E ELFASCi; |r|: Hride ELTERN
E il ¢ i irEnE RO I-'_F'l'
T —_—— X :
H E % LA PRHNAaS PR Ty O Mapricwitiers, crop
COfsENIoR enysatl =
= = LA ES mni T ,f FOECTITEd T ] ;’1
E_E—ﬁ rAima o g b aAnpviromipiaronl r‘. P
= | s o =k
= E £ = lifppaoc hamestry] bt
- T : = e - RO THEL} g&
E 5 E 4N I!'lllrl'\-l_l'r — 3 5'- (]
= E = axplic it forest e — a E
1"_rl| [ = feicimass groawth, 5 T
i iE -i Afforesiation, = o — e 2
=8 & Dedorestarion B = [
':"E -.-_: fanvedl, sifply | '3— g_
o % . Crries] [/ -
_.'h_ =0 E' =
st Il 3
o8B | | = I
= | o m
Esi | | &
e iz = ¥ ¥
= I e W -
& o B e - e e
oW =
i i
E.
i |
{ e v

Meigabon

Figure 12: Biophysical/economic model cluster (source: EuroGEOSS)

(FSC) certification, or
standards, such as

stewardship council
according to individual
Starbucks’ C.A.F.E. system.

In the GEOBON report for the CBD mentioned
above, attempts are made to give cost estimates
for observation systems, but it is very difficult to
provide exact figures. Where approximate cost
estimates can be calculated, it is difficult to quan-
tify the benefits in monetary terms.

This problem of valuating ecological functions
was discussed earlier. What can be done how-
ever, is calculate the difference in costs between
using earth observation and not using earth ob-
servation to reach a predetermined goal. This has
regularly been done for mapping in general and

in most cases points to a clear benefit in using the
alternative which includes earth observation (see
also section 3.5 Climate change, figure 15).

Promotion The GEOBON project
and and the GBIF data

) portal provide a lot of
capacity tools for capacity build-
building ing, as does the UNEP

report “guidelines for
biodiversity monitoring and for protected areas”.

A good example of cooperation between
scientists, managers and the general public is
found in the Czech Republic, where Charles Uni-
versity works together with national park manage-
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ment managers on earth observation for environ-
mental conservation (including invasive species)
andtheresultsare usedforeducational packages for
elementary and high school students.

The focus of earth observation for environmental
management is already presented above: earth
observation should be integrated in, and form a
substantial element of, payment for ecosystem
services systems, used for monitoring of sustain-
able development. It also should provide the
basis for an interactive system, where the results of
scientific research are made available to, and easy
to understand for, the general public to increase
active engagement in discussions on the environ-
ment and to generate support for environmental
policies that are directed at anticipating future
developments.

If environmental goals are clearly formulated
along the lines of the example of the European
Environment Agency in the section on interna-
tional trends and the general framework of a
payment for ecosystem services is in place, then
it is comparatively easy to show the benefit of
earth observation applications in economic terms,
by demonstrating that a solution including earth
observation is better than alternatives without
earth observation.

Already various TEEB studies are available at
national level. In the case of the Netherlands,
for example, reducing tillage and leaving borders
of cultivated fields fallow are the two measures
proposed that would be of most benefit to envi-
ronmental conservation. Although the contribu-
tion of earth observation to both solutions may
be limited, the example shows a discussion that
focuses on a few measures that will have most
impact and it is quite imaginable that in a number
of solutions earth observation could play a role
(see also the discussion on no-regret, high-impact
measures in the next section).
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International Goa|11ls
wit

trends respect
to

climate change fall into two

main categories (from: main-
streaming adaptation to climate
change in agriculture and natu-
ral resources projects (World
Bank)):

e Increased resilience of com-
munities with respect to
climate variability

e Increased adaptive capaci-
ty of natural and managed
systems under current and
predicted climate variability

Table 4 presents an overview of
data needed for monitoring
(from: climate knowledge for
action). It can already be seen
that earth observation is indis-
pensable for climate monitoring.

Atmospheric
(over land,
sea and ice)

Surface

Air temperature
Precipitation*

Air pressure

Surface radiation budget
Wind speed and direction*
Water vapour

Upper-air

Earth radiation budget
(including solar irradiance)*
Upper-air temperature™®
Wind speed and direction*
Water vapour*

Cloud properties®

Composition

Carbon dioxide*

Methane*

Other long-lived greenhouse gases*
Ozone* and Aerosol properties™,
supported by their precursors

Oceanic

Surface

Sea-surface temperature®
Sea-surface salinity*

Sea level*

Sea state*

Seaice*

Surface current

Ocean colour*

Carbon dioxide partial pressure
Ocean acidity

Sub-surface

Temperature

Salinity

Current

Nutrients

Carbon dioxide partial pressure
Ocean acidity

Oxygen

Tracers

Phytoplankton

Terrestrial

River discharge

Water use

Ground water

Lakes*

Snow cover*

Glaciers and ice caps*

Ice sheets*

Permafrost

Albedo*

Land cover (including vegetation type)*
Fraction of absorbed photosynthetically
active radiation*

Leaf area index*

Above-ground Biomass*

Fire disturbance*

Soil moisture*

Soil carbon

* Satellites make important monitoring contributions here

Table 4: Data needed for climate monitoring
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The role of science in climate change can be
summarized as follows (from: an Earth-system
prediction initiative for the twenty-first century
(AMS)):

e Improved projections, predictions and
monitoring of multidecadal, global to regional
climate changes

» Stronger scientific foundation for adaptation
and mitigation

e Improved predictions of high-impact weather
and climate

e Science-based support to responses and
planning

e Developing national and
climate services

e Education and capacity building

international

The scientific output needs to be suitable for use
at local level to achieve the goals of increased
resilience of communities and increased adaptive
capacity of natural and managed systems.

The table below gives a very rough overview of

expected trends for certain regions (with mainly
developing countries).

Response strategies can be either reactive adap-
tation or anticipatory adaptation (from: climate
change: impacts, vulnerabilities and adaptation in
developing countries (UNFCCC)).

In either case, climate change needs to be treated
as a major social and economic risk to national
economies and not just as an environmental
problem (from: managing climate risk (World
Bank)). Addressing short-term vulnerabilities is
the best strategy when preparing for long-term
impacts. Communities and the private sector play
an important role in climate risk management
and should therefore be involved in the planning
and implementation of adaptation. Of course, full
buy in from regulatory agencies is needed. The
final recommendation or lesson learned from
the World Bank is that no-regrets strategies and
“soft” solutions embedded in more sustainable
natural resources management should be pursued
where available.

Region Temperature | Rainfall Cyclones/ | Floods Droughts Landslides | Heat waves | Glaciers
Hurricanes
Africa N J A
Asia
N N2 N N 4
except
Central
Asia
Latin 2
America 0 ’ ™ 2 N N/
Caribbean
Small
island 0 ™M ™
develop-
ing states depending
(Pacific) on region

Table 5: Climate change trend in certain regions
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Carbon accounting programmes, such as REDD
form an example of no-regrets strategies.
Important elements that deserve attention for
implementing REDD are (from: analysing
REDD+, challenges and choices):

e A key role for measurement, reporting, veri-
fication (MRV)

e Control of emissions leakage (displaced emis-
sions): reduction in one place may lead to
higher emission in another area

e Any system of carbon accounting is closely
related to tenure questions, which need to be
taken into account (see also section 3.11)

e Payment for ecosystem services (PES) should
play a role, where possible

e Communication with and
villagers is indispensable

» Approved methodologies for verified carbon
standards (VCS) should be used

e The establishment of a land use / land cover
baseline, using GIS and remote sensing, is
essential for implementation

e Due attention should be paid to the dif-
ferent phases, approaches, tiers and steps that
constitute the framework for measuring and
assessing REDD

involvement of

Adaptation at farm level (from: main-
streaming adaptation to climate change in
agriculture and natural resources projects
(World Bank)) consists of the following possible
measures:

e Crop calendar shifts and crop changes

e Soil and water management changes

e Fertilizer use and land use decisions

e Changes in water, labour, and capital use
(intensive or not) efficiency

The example of the TEEB study for the
Netherlands, mentioned in section 3.4 Environ-
mental management, provides an illustration.

To facilitate adaptation to climate change,

Mot € and GHG oriion et mate

)

information is needed on: meteorological pheno-
mena, seasonal climate forecasts, early warning,
infrastructure, insurance, and technology develop-
ment (crop varieties, irrigation technology).

Earth In addition to what has

. been indicated above,
Obse_rvai_:lon the main advantages
applications of using satellite data

for climate change are
(from: space technologies and climate change,
implications for water management, marine
resources and maritime transport (OECD)):

e Year-round data collection, also when field
data collection is not possible (remote loca-
tions, bad weather conditions)

e Reduced costs when compared to traditio-
nal field data collection methods in remote
environments (land cover classification, for
example)

* Remote sensing systems can capture a synop-
tic view of the landscape and oceans, to more
adequately characterise dynamics

e Remote sensing provides additional informa-
tion that can supplement more intensive sam-
pling efforts and help extrapolate findings

Global satellive imagery
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Figure 13:
decision support tools (GEQ carbon strategy)
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Land Imager
SAR (Biomass)

Remote sensing

|

cean

CO2 Concentration
MircroCARB

Wind & Ternp profile

= N3

Imagery

Model

Decision support tools

Figure 14: modelling framework (GEO carbon strategy)

The GEO carbon strategy aims at demonstrating
these advantages. The decision support tools and
the modelling framework are presented in figures
13 and 14.

Visualization with Google Earth is a very
powerful tool for involving the general public.
Pilot projects have been carried out, for example
in Australia, on climate change, community forest
monitoring and climate impact on the water cycle
(visualization in four dimensions).

The role of earth observation for REDD is evident
in the MRV process and the use of land cover /
land use data as baseline.

Socio- The socio-economic be-
econhomic n_eﬁts of e_a\rth observa-

. tion for climate change
benefits related to disaster ma-

nagement, crop model-
ling, environmental management, marine envi-
ronment, forest management, health, energy, etc.,
are discussed in the respective sections.

Carbon accounting is of course specifically aimed
at climate change. Most benefits for local adapta-
tion seem to be in the areas of food security and
risk management, which are also mostly in the
sphere of influence of local authorities.

A simple way of assessing adaptation is by
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ranking possible measures, according
to different levels of possible regret
(no, low, high) and levels of impact
(no, low, high).

Paradigm

Figure 15 presents a practical and
low threshold method for calculating
or listing the socio-economic bene-
fits of earth observation in different
situations.

shift?

Improve

business
process?

As the figure shows, to better relate
to customer value propositions, the
following questions are asked: NO

Look for other

* Does the new application cause a solution

paradigm shift?

e Is the current business or organi-
zation process improved?

e Does the application provide economic value
that can be quantified?

e Is a clear measurable goal defined to which
the earth observation application contri-
butes?

e Is a future payment scheme or other eco-
nomic mechanism foreseen in which the earth
observation application fits?

e If earth observation provides added value,
the answers to the questions yield a set of
comparative advantages that is attuned to
the state-of-the-art of the problem to be
tackled and to the way the client perceives
this problem.

Promotion Quite a number of data
portals is available that
and . .
. include promotion and
capacity capacity building mate-
building rial.

The climate change knowledge portal of the
World Bank, the climate change explorer,
the climate wizard, the UNDP adaptation
learning net, the IPCC data distribution centre

Step-by-step benefit EO

Compare EO
, cost with

alternatives
YES Develop new

business case

Clear goal

defined? . List EO

advantages
and features

NO

MO
Future

payment

Economic
value?

YES

system?

YES
YES

P«nticipéte value EO
in such a system

Calculate return
on investment

Figure 15: step-by-step benefit earth observation

and the earth system grid are a few to be men-
tioned.

Training is provided by initiatives such as the
global change system for analysis, research and
training (START) (guidelines and training oppor-
tunities related to climate change issues) and the
Tearfund CEDRA toolkit (a step-by-step guide to
define community climate adaptation activities in
developing countries).

Climate change networks are also being
created, such as the network of African experts on
earth observation and climate change (RAOCC).
ESRI has published guides on climate change
with practical examples, such as “GIS for climate
change” and “climate change is a geographic
problem”.

The GOFC-GOLD sourcebook provides an
exhaustive overview regarding assessing carbon
stocks and emissions, with a detailed description
of the recommended methodology.

Related to the topic of tenure security and
climate change, interesting literature is available
as well, such as the article on remote sensing
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and participatory land tenure identification for
payment for ecosystem services, with examples
from Brazil, Mozambique and Indonesia (land
administration options for projects involving
payments for carbon sequestration).

Good advice for promotion of climate change
adaptation (and thus, earth observation) comes
from the World Bank (mainstreaming adapta-
tion to climate change in agriculture and natural
resources projects):

e Choose entry points such as food security or
risk management

e Identify champions of change, they will be the
most appropriate counterpart

e Show vulnerability patterns and socio-eco-
nomic impact

e Indicate different levels of possible regret
and impact (no, low, high) and aim at no
regret, high impact intervention to optimise
adaptation efforts



GEONetCab: Marketing Earth Observation Products & Services part # 2

3.6 Marine environment

In managing the marine
environment there is a
trend towards paying
extra attention to:

International
trends

e (Sustainable) fisheries management

 Management of extreme events (flooding,
safety, pollution)

e Management of marine ecosystems

e Effects of climate change

* More effective and efficient exploitation of
resources (oil, wind, tidal, etc.)

e Community participation and public aware-
ness

An ecosystems approach aims to reduce resource
use and emission of greenhouse gases, minimize
waste and improve governance (from: state of
fisheries and aquaculture (FAQ)).

This will ensure that:

e More food is produced sustainably

e Demand for the most resource-intense types
of food is contained

e Waste in all areas of the food system is
minimized

e The political and economic governance of the
food system is improved

Sound management of marine resources is not
only needed as goal in itself, but also to adapt to
the following implications of climate change:

e Availability of aquatic foods will vary

e Stability of supply will be impacted

e Access to aquatic food will be affected

e Utilization of aquatic products will be
impacted

Options for enabling change are:
e Developing the knowledge base

e Improving policy, legal and implementation
frameworks

* Increasing capacity building efforts to build
better technical and organizational structures

e Enabling financial mechanisms: embodying
food security concerns in existing and new
financial mechanisms

This can be achieved by taking action in the
following areas (from: marine protected areas
(FAO0)):

» Biological/ecological: protection of fishery
resources, restoration of degraded areas, as
well as maintaining biological diversity, indi-
vidual species, and habitat

e Social and economic: fostering food secu-
rity, improving livelihoods, determining and
emphasising non-monetary benefits,
compatibility management and local cultures,
enhancing awareness and knowledge

e Governance: effective management and
legal structures, stakeholder participation and
representation, management plan compliance
by resource users, management and reduction
of resource—use conflicts

Concrete examples of international initiatives for
studying and managing the marine environment
are: the census of marine life (CoML), the large
marine ecosystem (LME) concept (NOAA), the
Argo programme (what goes on below the ocean
surface?), the SAHFOS ecological status studies
and reports, and the IGBP marine ecosystems
and climate change assessments.

Earth Categories of earth ob-
. servation products and

obse_rva’flon services for the marine

applications environment are:

e Ocean topography, temperature and currents

e Ocean colour

o Satellite-based fishing

e Marine and coastal ecosystems (see also
section 3.4 Environmental management)
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¢ Climate monitoring and modelling, mitiga-
tion of the effects of climate change (see also
section 3.5 Climate change)

e Marine and coastal safety and disaster
management (see also section 3.1 Disaster
management)

Parameters that can be measured and assessed
with earth observation are (from: discovering the
ocean from space (Robinson)): sea surface height,
sea surface temperature, ocean colour, wind vec-
tor, sea state (significant wave height, as well as
directional wave spectra) and sea ice parameters.

This leads to applications in the following areas:

e Weather prediction, including extreme events
and climate change studies modelling

* Ship route planning

e Maritime safety

e Satellite based fishery and sustainable
fisheries management

e Ecosystem management

e Coastal zone management and solutions

e Energy

e Pollution tracking and mitigation

Characteristics and perspectives of earth obser-
vation products and services for the marine envi-
ronment are:

e Multiple inter-related phenomena need to be
considered

e In many cases expert knowledge is required
(in addition to automated data processing)

e Application of complicated models is
generally required

e Specialization provides a comparative advan-
tage and is often a requirement (threshold for
entering the market)

e Clients in the off-shore energy and shipping
sectors are capable of defining specifications
and appreciating technicalities (no difficulties
with demand articulation)

e Ecosystem services are more directed at

government clients and the general public

» The fisheries sector constitutes an intermedi-
ate case, depending on the development level
of the country or region concerned

The above considerations sketch a market that is
dominated by government organizations and spe-
cialized companies, with roles both as suppliers
and clients.

Socio- Earth observation is

. very well suited for mo-
ECOI10-mIC nitoring the marine en-
benefits vironment, because the

areas to be covered are
large and not easily observable by other means.
It is therefore comparatively simple to show the
advantages of earth observation over conven-
tional methods; a few examples have already
been given above. Market entry is another
matter, as generally the demand is for
sophisticated products and services that require
a high level of expertise and specialization.

Although international initiatives, government
agencies and private companies all cover the
whole range of the spectrum and all deal with
sustainable management, international organiza-
tions can be found more at the “‘green” end and
companies more at the “‘commercial” end. 'Green
economy in a blue world”, a UNEP publication,
gives an overview of options to combine economic
development with sustainable management of
the marine environment. Public services, such as
My Ocean and the Copernicus/GMES Marine
Core Services provide information and data on
marine safety, marine resources, the coastal
and marine environment, as well as weather and
seasonal forecasting.

Private companies, such as BMT ARGOSS, Fugro
and Astrium, specialize in subjects such as high
resolution weather forecasting, global wind and
weather forecast services, near-shore modelling,
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persistence analysis (determining operational
risks and workability), search and rescue infor-
mation, and shipping applications (manoeuvring,
performance). They also deliver climate design
criteria and oil spill information services. Main
clients are the off-shore industry and the shipping
sector.

Initiatives, such as INCOIS, SAFARI and
ChloroGIN (now FARO), cater to the needs of
fisheries (indication of potential fishing zones,
warning for harmful algal blooms), but also
promote sustainable fisheries management.

For most applications, except those at the
very green end of the spectrum, a clear
business case can be made in terms of “'classical”
economics: return on investment or showing that
earth observation is cheaper than other available
alternatives.

Promotion All the initiatives men-
and tioned above have web-

) sites that also aim at
capacity promotion and capacity
building building and most in-

clude earth observation
applications as an important tool.
The I0C handbook of satellite remote sensing
image interpretation provides case studies on
air and water quality, phytoplankton and macro
algae, fisheries and aquaculture, marine ecosystem
characterization, and also contains exercises.
Another 10C publication (principles and strategy
for capacity building) gives a general framework
for capacity building that has a wider application
than the marine environment.
A practical regional example is the website
www.pi-goos.org which describes support to
marine observing programmes, communication
aspects and capacity building initiatives in the
Pacific.

As mentioned above, entry into the marine

market will only be possible for newcomers,
if they are equipped with specialized techni-
cal skills. This means that it is more likely that
water resources and civil engineers will add
remote sensing to their portfolio, than vice versa,
with perhaps the exception of the ecosystems and
biodiversity aspects of marine resources.
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International Forest governance is
trends based on three pillars

(from: framework for
assessing and  moni-
toring forest governance (PROFOR, FAQ)):

e Policy, legal, institutional and regulatory
frameworks

e Planning and decision-making processes

e Implementation enforcement and compliance

The usual cross-cutting aspects apply: account-
ability, effectiveness, efficiency, fairness and
equity, participation and transparency.

Global monitoring of forests is one of the impor-
tant trends. The FAO forest resource assessment
of 2010 (FRA) summarizes the following out-
comes:

e Knowledge on land cover and land use changes
related to forests has improved, especially
on deforestation, afforestation and natural
expansion of forests

e The assessment gives clear information on
the rate of change between 1990 and 2005
at global, biome and regional levels

e A global framework and method for monitor-
ing forest change is established

e Easy access to satellite imagery through an
internet-based data portal is achieved

e In many countries the capacity for monitor-
ing, assessing and reporting on forest area
and forest change is enhanced

There is quite a number of international agree-
ments that deal with forests as an integral part of
ecosystem management, such as:

e The non-legally binding instrument on all
types of forests (NLBI)

e The convention on biological diversity (CBD)

¢ The United Nations framework convention on
climate change (UNFCCC)

e The Kyoto Protocol

e The United Nations convention on combating
desertification (UNCCD)

e The convention on international trade in
endangered species of wild fauna and flora
(CITES)

e The convention on wetlands of international
importance (Ramsar)

e The World heritage convention (WHC)

e The international tropical timber agreement
(ITTA)

Certification is another important issue. The
international tropical timber organization (ITTO)
and the forest stewardship council (FSC) have
developed criteria and indicators for sustainable
forest management and certification. Customers
demand the FSC label, and producers therefore
comply.

The increased use of social media and inter-
active instruments for forest cover monitoring and
management constitutes another trend. Examples
are the interactive forest cover atlas of Cameroon
(published by the WRI), and websites and net-
works, such as Forestracker and Marketracker.

Earth All the trends mentioned
observation above potentially benefit

) ; from earth observation.
applications Categories of products

and services are:

e Fire monitoring and prevention (see section
3.1 Disaster management)

e Carbon accounting (see section 3.5 Climate
change)

¢ Monitoring and management

e Pest and disease control and management

Forest applications are closely related to land
cover products and services. There is a wide
array of features that can be measured and
assessed with earth observation.
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For example (from: remote sensing applications —
forests and vegetation (NRSC)):

* Area coverage and stratification

e Change detection and forest land appraisal

e Timber harvest planning, monitoring, logging
and reforestation

e Planning and assessing of plant vigour and
health in forest nurseries

e Mapping fire potential and planning of fire
suppression activities

e Assessing potential slope features and soil
erosion

e Planning of forest roads

e Inventorying forest recreation resources

* Assessing wildlife habitat

* Monitoring vegetation regrowth in fire lanes
and power lines rights-of-way

* Synoptic and periodic measurements

e Measuring and monitoring forest parameters:
greenness, crown closure, vegetation type,
species assemblage and gregarious forma-
tions

The report on critical earth observation priorities,
agriculture societal benefit area — forests (GEO)
suggests a number of improvements in modelling
and observations:

e Improved correlation between remote
sensing observations and ground-based obser-
vations

* Better algorithms to interpret and correct
remote sensing data

e Validation and standardization of land cover
maps

e Long time series of data and internally
consistent products, and consistency of data
availability

* Finer temporal and spatial resolution

e Model integration

Increasingly pilot projects are carried out to
demonstrate the feasibility of earth observation
applications. Under the auspices of FSC several

case studies have been implemented on forest
clearance and management in Sweden, Russia
and South Africa. The studies dealt with land
cover mapping, mapping of broadleaved trees,
timber volume, mapping of retention trees, burnt
area mapping, clearfell mapping, etc.

This resulted in the following products for forest
management: digital surface model, mapping of
forest area, forest type, burnt area, clear cut and
re-growth, roads and settlements, monitoring of
protected forest areas, and measurement of bio-
physical parameters.

The case studies were then evaluated. The
general conclusion was the earth observation for
sustainable forest management works, but:

e Data calibration is the most complex and
technical barrier

¢ Not many companies have the required skill
set and technological expertise in EOQ, GIS
and mensuration to successfully implement
and use the data provided

e For optical data: the processing chain is
known and understood. For SAR: processing
support would be required

e It is easy to have misunderstandings on very
technical issues. But provided the process
is carefully managed data transferability is
possible

Cost-benefit related aspects of these case studies
will be discussed below.

There are plenty of other examples of operational
forest management or monitoring applications or
attempts to build these applications. The global
forest land-use change 1990 — 2005 assessment
of FAO has already been mentioned, in compari-
son with the FRA. The global forest observation
initiative (GFOI) of GEO is another example, ded-
icated to forest carbon tracking. National exam-
ples can be found in the US (the use of satellite
imagery for land cover), Canada (building a next
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generation forest management and monitoring
system), Brazil (Amazon deforestation: detection
of forest clearing and illegal logging) and the UK
(the use of remote sensingtechniquesinoperational
forestry). Eurisy describes a number of applica-
tions in European regions (forest and biomass
management using satellite information) and
services. An interesting study on changes over
the years is the one by SERVIR on Belize: forest
cover and deforestation 1980 — 2010.

Socio- The forest sourcebook
economic o_f the World Bank pro-

) vides a comprehensive
benefits overview of forest ma-

nagement, including a
discussion of remote sensing applications and a
cost comparison between earth observation and
conventional monitoring (see table 6).

Number of images needed

Of course the situation with respect to images
and prices has changed since the time this analy-
sis was made. The cost comparison is limited to
image acquisition and does not take processing
and other operations into account, but still gives
an idea of the comparative advantage of earth
observation for global surveys. Market studies on
forestry and earth observation that were commis-
sioned by ESA and published in 2004, identify
market drivers, but do not develop business cases.
The GEOBENE project also provides an over-
view of costs that includes processing of images
and also airborne LIDAR. Again, the conclusion
is that application of remote sensing for forest
management is cost-effective.

The case studies on sustainable forest manage-
ment of FSC that were mentioned above are
more detailed. A number of key observations are
presented for each region. In South Africa costs

Imaging cost (US$ thousand) Field

MODIS Landsat  Ikonos Ikonos = Landsat  Ikonos ([ plotsonly
full 0%  01% 1% 0%  01% 1% thé;’;ﬁ D
coverage coverage coverage coverage Ccoverage coverage coverage

Africa 6 97 331 3,309 58 951 8,992 30,457
Asia 6 100 343 3,428 60 986 9,315 13,205
Europe 4 73 251 2,511 44 722 6,824 19,690
North 4 69 237 2,374 42 683 6,453 12,065
and
Central
America
Oceania 2 28 94 943 17 271 2,564 4,795
South 3 57 195 1,950 34 561 5,299 21,575
America

Table 6:

101,787

Example of number of images needed plus the estimated costs for remote sensing surveys using diffe-
ring resolution and sampling options, compared to field data only (from: forest sourcebook (World Bank)
Source: potential for a remote-sensing-aided forest resource survey for the whole globe

(Tomppo and Czaplewski, 2002)
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are not seen as problematic, the price of image
acquisition is considered very reasonable. Capa-
city building for required SAR processing and
interpretation is identified as “‘quite daunting”.
In the Russian case costs for earth observation
applications are seen as a problem, as the view is
that EO will be used in addition to conventional
methods: “it can improve quality of field checks,
but cannot reduce cost, as amount of field work
is usually increasing”. Improvements and regular
use (date stamping) might increase the confidence
of auditors and operations and make the audits
more efficient. As in the South African case, costs
related to SAR are seen as a barrier. Capacity
building costs for training of new products and
new working practices are also considered a
problem in the Swedish case.

If field efforts can be reduced, due to application
of earth observation, then it may become more
cost-effective to obtain certification.

This illustrates the fact that, similar to almost
all categories of products and services in the
societal benefit areas, it is also easier for forest
management to list the societal benefits than to
quantify the economic benefits.

Promotion Much literature men-
and tioned (World Bank,

) FSC, FAQ, etc.) is quite
capacity instructive on the use
building of earth observation

for forest management.
Especially the Canadian web book on building a
next generation forest management and monito-
ring system presents what almost amounts to a
tutorial on the application of remote sensing.

ESA and FSC have developed a forest manage-
ment toolkit that assists forestry analysts in:

e Calculating and verifying areas harvested
e Protecting of conservation areas and buffer
zones

e Validating maps of infrastructure

e Checking regeneration areas, forest types,
forest inventory

e Estimating volumes, allowable cuts and rota-
tions based on data from earth observation

The toolkit runs on the QGIS platform and is
available at www.denisalder.net/fmt/.

Promotion will focus on two aspects: firstly, the
interactive use that involves interested citizens
(general features, such as deforestation that any-
one can see) and, secondly, the development of
valid business cases around the more technical
applications (from pilot to operational).
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The trends of increas-
ing population, economic
growth, increasing ur-
banization, increasing
(energy) consumption and increasing mobiliza-
tion (motor vehicles) all lead to:

International
trends

e increased pollution of water, air and soil.
There are also positive trends:

¢ New, cleaner technologies are available

e There is increased interest in environmental
issues

e There is increased interest in sustainable
economic development

e Living standards are improving and life
expectancy is increasing

e Improved monitoring, forecasting and early
warning is possible

e The understanding of processes affecting
human health is increasing

Earth observation is especially relevant for the
last two subjects.

Focal points for health are:

e Air quality (pollution, aeroallergens, dust
storms)

* Fighting disease (malaria, meningitis, dengue
fever, rift fever, west Nile virus, cholera, etc.)

¢ Climate change and health

To give an indication of issues, which play a role
with respect to air quality, the following obser-
vations are cited from a study on air quality in
Europe by the EEA:

e Particulate matter (PM) and ozone (03) are
most harmful for human health

e Emissions of air pollutants declined in past
decade: air quality improved across the
region regarding some pollutants

e Emission reduction does not always cause a

drop in atmospheric concentrations, especial-
ly for PM and 03

e The main pollutants of interest are: PM,
ground-level 03, nitrogen oxides, sulphur
dioxide, carbon monoxide, heavy metals, ben-
zene and benzo(a)pyrene

In the US EPA has published a brochure on air
quality for the general public (the Air Quality
Index —a guide to air quality and your health) that
explains how the air quality index works, causes
of air quality variation (ozone, particle pollution,
sulphur dioxide, carbon monoxide), health effects
and possible action (mainly avoidance).

An example of an interactive approach is the
EveryAware sensor box. This is a tool for commu-
nity-based air quality monitoring, which users can
apply to measure and monitor air traffic pollution.

Early warning systems for sand and dust storms
(WMO, UNEP, Government of Japan and others)
and malaria early warning systems (roll back
malaria, WHO and others) are examples of
fighting the spread of diseases.

In relation to climate change and health WHO
and WMO identify the following areas of concern
(atlas of health and climate):

e Infections:
malaria, diarrhoea, meningitis, and dengue
fever are the most important ones

* Emergencies:
floods and cyclones, drought, and airborne
dispersion of hazardous materials

¢ Emerging environmental challenges:
heat stress, UV radiation, pollen, and air
pollution

The human health climate change brochure from
the US global change research program predicts
the following effects: an increase in risk of ill-
ness and death related to extreme heat and heat
waves, reduced extreme cold, a challenge to meet
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air quality standards, more extreme weather
events (storms, floods, wild fires), an increase in
certain diseases transmitted by food, water or
insects (west Nile, lyme, salmonella, etc.), and an
increased pollen health risk.

At global level advice from the IPCC on health
and climate change covers the following
topics (human health, climate change 2007:
impacts, adaptation and vulnerability): heat and
cold effects on health, wind, storms and floods,
drought, nutrition and food security, food safe-
ty, water and disease, air quality and disease,
aeroallergens and disease, vector-borne, rodent-
borne and other infectious diseases, occupational
health and UV radiation. Depending on the region
different phenomena will occur with differing
effects on health.

Earth Earth observation appli-

- cations for health cover
obse_rva’flon the following categories
applications of products and services:

e Air quality forecasting, early warning and
monitoring

e Epidemics forecasting

e Relationships between diseases and environ-
mental factors

All these categories, particularly the second and
third, are of course linked, the time factor and
response factor providing the main distinction.

An example from the United States (using earth
observation data to improve health in the United
States (CSIS)) presents practical earth observa-
tion applications. With respect to air quality, emis-
sions from industrial processes and motor vehi-
cles, as well as particulate matter in the air (sand,
dust, volcanic and noxious gases, smoke and soot
from fires) are measured and monitored. Tem-
perature extremes are of interest, especially heat
waves, as these lead to weather-related deaths and

aggravation of chronic diseases. In relation to
water health risks are caused by droughts (af-
fecting supply of fresh water, causing famine,
fires), floods (spreading diseases, fuel, pollutants)
and contamination (through chemicals, toxins,
sewage), meaning that all these need to be moni-
tored. Special attention is paid to the “health”
of the ocean, infectious diseases and disease
vectors. Environmental factors (land and water
surface temperatures, rainfall, water depth, ma-
rine organisms) contribute to disease outbreaks,
changes in weather and climatic conditions (for
example in the case of cholera).

The public health community requests remote
sensing data on:

e Climate change parameters and health

e Heat island effects on urban areas

e Precipitation (water, drought)

e Data on at-risk populations

e Detection of algae blooms that are harmful
to health

e Pesticides and crop prediction

Public health community users are interested in:

e Areas of intrinsic variability or high trend
(rapid change)

e Integrated earth observation climate models
for health impact (novel ways of using high
spatial resolution)

e Indicators to monitor climate-change-related
health outcomes within surveillance systems

e Development of early warning systems

e Improved decision support for vulnerabil-
ity and adaptation assessment, operational
predictions and understanding of the decision
making process

Studies on air quality in Europe (from: monitor-
ing the air we breathe from space (Copernicus/
GMES)) highlight the following points:

e Healthcare costs associated with poor air
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quality amount to € 189 billion/year

» Satellite-based air quality assessments sup-
port the European Commission’s goal of
combating reduced life expectancy due to
airborne particulate matter by providing
compliance monitoring support to environ-
mental agencies and through early warning
when pollution exceeds allowed levels

e The WHO estimates that by reducing illness
caused by airborne PM alone, the EU could
save up to € 29 billion/year

e Regional and municipal governments already
provide citizens with detailed air pollution
alerts

The figures 16 and 17 from GEO show a frame-
work with the role of earth observation for air
quality and health and the schematic relation
between disease and environmental factors.

ﬁﬂﬁﬂhﬁl‘i Conrol

i ;Fnllutanl: [ambiant | T
Actrviies =71 | Emmans_l_‘ Prliants i el
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Facom, “Belationship | Funcion
Earth Observations
Surface, Satelite, Models
Figure 16:

Framework for categorizing earth observations
for air quality and health (GEO)

Earth observation is extensively used for malaria
early warning systems. It supports measuring the
parameters and modelling of processes:

e Vulnerability assessment (pre-season, rainy
season, malaria season)

e Seasonal climate forecast anomalies

¢ Rainfall monitoring

Climate Environment

Land Use, Forest Cover, Woter
badies, Vegetation, Dust, Soil
Maisture, Blodiversity, pH, Salinity.

Precipitation, Temperature,
Humidity, Wind, Seo Surfoce
Termperature, Sea Surface Height..

Disease

Human Dimension Vector-Parasite Ecology &

Infrastructure, Population (poverty, Behavior

demagrophy, density), House

Density, Diversity, Population
Tyvpology. Source of drinking water... v ¥ P

Dynamic. ..

Figure 17:
Epidemiological system showing the four main
categories of EQ (EO priorities - GEO)

e (Correlation rainfall — incidence and vegeta-
tion (NDVI) - incidence

 Malaria morbidity/mortality monitoring at
sentinel sites

e Short-term as well as long-term forecasting

Tele-epidemiology is also a very popular subject
(strategy, satellite data and modelling for public
health (CNES)), as is the use of Google Earth
for management of vector-borne diseases in
resource-poor environments.

A case study from Mexico shows how
Google Earth images can be used to extract urban
infrastructure patterns. The advantage of Google
Earth is that it is easy to use and easy to learn, the
main disadvantage is that the capacity for spatial
analysis and modelling is limited.

Of course ecosystems, biodiversity, and human
health are interconnected. Earth observation
can be of use to reduce and prevent infectious
diseases. EPA shows how this can be achieved
by establishing links between human health and
environmental factors. Still, more integrated
tools and approaches that link ecology to human
health need to be developed. Equally projects
such as EO2HEAVEN present state of the art
environmental and health monitoring in air and
water and show the feasibility of measuring and
monitoring practices (including EQ), and describe
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future developments. Child nutrition is a special
subject, where earth observation can play a role.
Early research shows that, in monsoon systems
with high intensity rainfall, NDVI could be a
better predictor of environmental risk associated
with child nutritional status than rainfall.

Socio- Very general numbers

. are presented above: in
econo_mlc Europe healthcare costs
benefits associated with poor air

quality amount to € 189
billion/year and by reducing illness caused by air-
borne PM alone the EU could save up to € 29 bil-
lion/year. To what extent earth observation might
contribute is not clear, but it certainly plays an
important role.

The GEO-BENE project undertook some case
studies on the geographical analysis of subjective
happiness and well-being, in the form of com-
bining secondary socio-economic data and envi-
ronmental data. This is still in the research phase,
but the approach is interesting.

Most earth observation applications for health
can be categorized as fitting a clearly defined pur-
pose, such as malaria eradication. In these cases
it is comparatively easy to show that earth obser-
vation is more cost-effective than the next best
alternative available.

In NASA’s primer “measuring socio-economic
impact of earth observations’” a case study on
MEWS is presented. Although the selected test
case of Botswana did not produce enough reli-
able evidence to draw firm conclusions, a poll on
experts opinions pointed to a reduction of 10% in
malaria occurrences, thanks to NASA intervention.

That earth observation for health is already com-
mon practice is illustrated by the examples pre-
sented above for Europe and the US.

Promotion Promotion of business
and opportunities for health

) applications should take
capacity the following factors

building into account:

e Scientists, public health organizations, NGOs
and the general public are the main players

e The market is mainly G2G or B2G market,
government or international organizations
are in virtually all cases the paying client

e Opportunities for business development in
developing countries exist in the form of
adaptation and refinement of existing
models to suit local circumstances and
processing of data flows

e The topic of air quality is particularly relevant
in the large, densely populated cities

Capacity building material usually takes the form
of brochures than tutorials; air quality is the most
popular subject.

Examples for air quality are the EPA air
quality index and the Every-Aware sensor box.
The Planet Action programme offers some
examples, for instance the development of a
system to monitor particulate matter in the
atmosphere in Dakar, Senegal.

This is a pilot measurement of aerosol optical
depth, specifically aimed at Sahara desert dust.
The approach described, concernsacombination of
in-situ measuring and EQ: satellite observations
can detect gradient and therefore hotspots of
emission. A similar practical example is a pilot on
monitoring air pollution using remote sensing and
GIS in Cyprus. Very instructive is the SERVIR air
quality monitoring website for Central America.
It provides a description of the use of EO for an
air quality monitoring system, which also incor-
porates informing the public through a ‘Smog-
Blog’, supplying information on agricultural fires,
volcanic eruptions, Saharan dust, as well as
capacity building information. The EO2ZHEAVEN
project mentioned above also provides capacity
building examples and opportunities.
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The following trends in
energy resources are of
specific interest:

International
trends

e Increased attention for renewable energy

e Search for new energy sources (including
biofuel)

e Increased attention for energy saving

e Anticipation of the possible effects of climate
change

Different renewable energy sources are:

e Solar energy

¢ Wind energy (onshore and land-based)
e Wind energy (offshore)

e Bioenergy

e Hydropower

e Geothermal energy

The international energy agency (IEA) and the
world energy council (WEC) have published a
lot of studies and handbooks on all the types of
renewable energy mentioned above. They also
deal with energy efficiency, particularly energy-
efficient buildings (IEA). Other related issues of
interest are: shale gas (studies by WEC) and the
competition for rare materials used for renew-
able energy generation (report by CSIS).

In the report “climate impact on energy sys-
tems” the World Bank presents the following
conclusions:

e Adaptation is essential: changing trends,
increasing variability, greater extremes
and large inter-annual variations in climate
parameters are expected.

e Better risk management and more resilient
infrastructure are required. Increasing the
capacity to use this information is required,
especially in developing countries (see also
section 3.5 Climate change).

e Observation and monitoring of hydro-
meteorological and climate parameters for

select energy uses are important, virtually all
involving earth observation (see also section
3.5 Climate change).

e Energy/water saving, demand-side manage-
ment, energy storage, smart grids, decentra-
lized energy structures and increased vehicle
efficiency are important issues to be dealt
with.

e Observation networks in developing coun-
tries need to be upgraded to minimum WMO
standard.

The report presents interesting case studies from
Albania and Mexico.

The categories of earth

Earth
. observation products
observation and services for energy

applications are:

e Resource assessment for (renewable) energy

» Energy resources exploration support

¢ Pipeline monitoring

e Optimization of biofuel
section 3.2 Crop modelling)

production (see

Apart from these categories the following niche
markets can be distinguished:

» Sustainable building design (energy efficiency)

e Prediction of damaging geo-magnetically
induced currents (GICs)

o Effect of climate change on energy require-
ments

In general earth observation offers the following
comparative advantages:

» Increased accuracy

e Cost reduction / increase in revenue

» Better planning of energy operations

e General innovation in assessment of
resources and monitoring

45
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GEO has identified the critical priorities for earth
observation in the energy societal benefit area:

e Tier 1 (high priority parameters):
water run-off, wind speed, land cover,
normalized difference vegetation index
(NDVI), net primary productivity (NPP),
global horizontal irradiation (GHI), direct
normal irradiation (DNI)

e Tier 2 (medium priority parameters):
elevation/topography,  air  temperature,
surface temperature, relative humidity, and
cloud cover

Some parameters, such as NDVI, are of course
related to biofuel and not dealt with in this
section. The full report is available through the
GEO website and gives an overview of all priority
observations for each type of renewable energy.

Even though more and more detailed ob-
servations are desirable, earth observation
data currently available are adequate for use
in decision support. The US climate change
science programme (CCSP) gives an overview of
uses and limitations of observations, data, fore-
casts, and other projections in decision support
for selected sectors and regions. A support tool
for assessing hybrid renewable energy systems for
decision support is HOMER (hybrid optimization
model for electric renewables). HOMER makes
use of earth observation data and a geospatial
toolkit.

Another example is RETScreen of Natural
Resources Canada. RETScreen includes clean
energy decision-making software and uses a
worldwide database of NASA satellite-derived
meteorological data (NASA surface meteorology
and solar energy dataset (SSE)) from a ten-year
period (1983 - 1993).

European examples are the ENVISOLAR and
MESoR projects. ENVISOLAR provides, as the
name implies, space-based environmental infor-
mation for solar energy industries. This includes

services for investment decisions, plant manage-
ment, utilities, time-series services for science
and consulting, a description of the PV-calcula-
tor tool, and examples of practical applications.
MESoR (management and exploitation of solar
energy knowledge) also describes solar resource
products, provides a summary of benchmarking
results and examples of practical applications (20
use cases). The aim is to satisfy the need for new
solar radiation services to develop the market for
solar energy applications faster and optimize grid
integration.

The renewable energy project UNEP/SWERA
(solar and wind energy resource assessment) has
carried out pilots in 13 countries, including sub-
stantial ones in Brazil, China and South Africa.The
project focuses on data provision and an end-user
assessment for SWERA products (policy-makers,
developers, NGOs/universities, global modelling
community) is presented. SWERA is used as first
data source (to identify high-potential areas),
but this is not enough for decision-making. More
capacity building is needed.

A special subject is the relation between renew-
able energy and the environment, such as bird pro-
tection and wind energy development schemes.

Initiatives for energy resource exploration sup-
port that make ample use of earth observation
are AEGOS (African-European geo-resources ob-
servation system) and OneGeology. Both provide
platforms for geological information. AEGOS sup-
plies spatial data infrastructure for geo-resources
in Africa, and OneGeology geological maps for
more than 70 countries. OneGeology further pro-
vides information on geothermal showcases in
Australia and France, as well as the digital energy
map of the UK.

Pipeline monitoring is another application, where
earth observation has added value. A ground
motion monitoring service and route planning
for pipeline planning and management are out-
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comes of the PIPEMON project. The detection of
pipeline-related ground and structure motion is
based on SAR and the planning system of routes
for pipelines uses DEMs and interferometry. EPA
in “oil and gas spill and pipeline condition assess-
ment using remote sensing” gives an overview of
methodologies for pipeline monitoring in the US.

Socio- As seen, EQ is clearly in-
economic dispensable for all types

. of renewable energy
benefits resource  assessment.

AVERAGE CAPITAL AND DELIVERED COSTS

22000 Capital Cost

(US$/kW)

4000
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@ Forestry Energy Crops
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2000+
Nuclear @

Coal @ @ Hydro Power

10004~ Waste Heat’@ @ Wind
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Active Solar Air
Gas from Wastes

@ & Water Heating

Business cases for the use of EO in renewable
energy can be made.

The cost-benefit of renewable energy itself is an-
other matter; most programmes are subsidized on
the basis of future expectations. One slogan used,
for example, is that “90 minutes sunlight provides
enough energy for the whole planet for one year”.

This may be true, but technical potential and
unit cost play a role, among other factors. It is
not known what the consequences for the cost-
benefit ratio will be if a system takes all environ-
mental externa-
lities into account
(including carbon
price increment).

Figure 18 shows
where renewable
and conventional
energy resources
stand.

Solar Photovoltaic @

In “the promise
of  renewables:
recent  success
and the challenge
of getting to scale
(CSIS)” it is
argued that the
discussion of cost
should be looked
at from different
angles.

Factors, such as
the dynamics of
the market, time-
of-day value of

@ Solar Thermal Power

Cost of delivered
energy (US$/kWh)
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Figure 18:

Cost of renewable energy (from: renewable energy projects handbook (WEC),

energy, and vola-
tility, all influ-
ence the equiva-
lent cost per unit
of energy, which
is referred to as

018 0.20 0.86 0.88

source: the case for renewable energy in emerging markets, W-J van Wijk, CDC, ORMAT)
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LCOE (levelised cost of energy).

To really compare costs the cost of capital,
fuel, operations, maintenance, financing, and
environmental attributes need to be fully
accounted for on an even basis. Furthermore, the
existing energy options may have mostly or fully
depreciated, which makes them significantly
cheaper.

Still, the conclusion is that for now, based on the
simple LCOE comparison many renewable energy
sources are still more expensive than conventional
energy sources. But this does not yet take the
relative strong cost-reduction pathways that are
expected for renewable energy into account or the
depletion of non-renewable resources, or the
effects of the exploitation of shale gas, etc. IEA
and WEC have reported extensively on the sub-
ject.

For pipeline monitoring and energy efficiency
cost-benefit calculations depend on a concrete
application; they have to be calculated on a case-
by-case basis.

The societal benefit derived from general informa-
tion provision and tools, such as RETScreen or the
geological information of AEGOS is beyond doubt.

Promotion Promotion activities
should be tied to the fol-
and : ;
i lowing business opportu-
capacity nities:
building

e Further development and refinement of mod-
els and forecasts

e Application of existing models and software
tools to improve knowledge base and fore-
casting ability (particularly in developing
countries)

e Use earth observation to compensate for lack
of in-situ data (particularly in developing
countries)

e Market opportunities both B2G and B2B

For practical capacity building purposes the
“renewable energy projects handbook” of WEC
gives an overview of renewable energy options,
potential and main features of each type of
renewable energy, political and financial consi-
derations, a project checklist and a description
of the environmental credits acquisition process.
The Global Energy Information System (GEIS,
available at www.worldenergy.org) provides case
studies on renewable energy from different coun-
tries. The “promise of renewables” of CSIS gives
valuable commentary on trends, developments
and problems: “renewable is more expensive
than fossil, but investment is growing” (see also
the discussion above).

The user manual for SWERA provides informa-
tion on designing renewable resource assess-
ment projects and using assessment products. It
also gives guidance on where to find information
for solar and wind energy. The MESoR training
seminar on solar radiation services is also useful,
presentations and use cases are available. The
MESoR user handbook and RETScreen engineer-
ing textbook are good reference books, which can
be used for capacity building.

One of the outcomes of the AEGOS project is
an inventory of available curricula of training
centres and practices. It gives an overview of IT,
data management, GIS, RS and web application
courses (in Europe, in Africa, as distance educa-
tion). AEGOS also produced a concept note about
the need for capacity building and training in
Africa. EnerGEO is another project on research
and capacity building for energy resources with a
focus on Africa.
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International  High impact weather
trends prediction is used for

disaster and water ma-
nagement, agriculture,
energy, health, fisheries, aviation and transpor-
tation. Improvements in forecasting concern the
time range (nowcasting and short-, medium- and
long-range forecasting), accuracy, probability and
risk (possible damage / lives lost).

Numerical weather prediction (NWP) deals with
the application of model(s) using mathematical
equations for weather prediction or simply put:
divide the atmosphere into grid boxes, record data
on processes for each grid box and then calculate
the future state for that box. Nowcasting is the
technique used for very short-range forecasting:
map the current weather and use the speed and
direction of movement to forecast the weather a
short period ahead.

Another development is ensemble forecasting:
estimate the risk of particular weather events
and then use multiple forecasts, created by
slightly altering either the starting conditions or
the forecast model, or both, to assess the most
probable outcome.

A key initiative is the world weather research
programme (WWRP) and includes the improve-
ment of weather forecasting in the form of the
THORPEX and TIGGE programmes (as part of
THORPEX). THORPEX (the observing system
research and predictability experiment) is an
international research programme to accelerate
improvements in the accuracy and utility of high-
impact weather forecasts up to two weeks ahead.
TIGGE (THORPEX interactive grand global
ensemble) provides a data base of ensem-
ble predictions from the leading global NWP
centres, forscientific researchonpredictability and
development of probabilistic weather forecasting
methods.

All this should result in better decision making.

Factors that play a role are:

e High impact weather:
accuracy and timing of forecasting should be
balanced against the extent of avoidable loss.
e Communication of uncertainty:
decision makers are very sensitive to false
alarms (see also the discussion in section 3.1
Disaster management) and, at the same time,
have a strong need for a high detection rate.
e Verification:
verification results should be presented along-
side the forecasts so that users can readily
understand the quality of the forecast they
are currently using.

As an example the following needs and recom-
mendations for and from Africa are presented:

* Better dissemination of forecast information
to reach end users

e Improved insight into how users do interpret
and apply (or do not apply) forecast informa-
tion

e Integrate all stakeholders through interac-
tion to produce suitable information tailored
to user needs

» Facilitate the quantification and evaluation
of environmental, societal and economic
benefits by the end user

e Find the most cost effective combination of
observing system, data assimilation, forecast
and application procedures (early warning
system) to improve high impact weather fore-
casts from a user perspective

This user perspective is also very relevant to mon-
soon prediction and decision making:

e It is important when arranging the crop-
ping strategy and taking preventive action in
potential flooding zones

e Institutional mechanisms should be in place
for communicating climate information to
various user departments and agencies
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* Forecasts should be released that match the
lead-time requirements that are relevant to
the end-users

e Seasonal forecast products should reflect
local climatic zones (rather than administra-
tive regions)

e Governments should rethink the value of
climate prediction in societal and economic
development

Related to this, the WMO has formulated the
following requirements for an effective commu-
nity response to warnings:

e (Getting free warning and hazard information

* Receiving warning with sufficient lead time

¢ Understanding the warning content

e Believing the warning

* Believing that the threat is real

e Knowing when and what appropriate action
to take

e Being in a state of preparedness

Earth Categories of earth

. observation products
obse_rvai:'lon and services for weather
applications are:

e Global and local weather fore-
casting

e Precipitation monitoring and
forecasting (see section 3.2
Crop modelling)

e Sand/dust storm forecasting
(see section 3.8 Health)

Admittedly, this overview is in-
complete: weather products and
services are linked to all GEO
Societal Benefit Areas and pro-
vide input to products and services
related to these SBAs.

Because EO weather products and

services support so many different purposes, it is
good to list a few characteristics:

e It is considered to be mainly a public good,
provided by NMOs and international specia-
lized organizations

* Research topics on meteorological phenome-
na require specialization and are best studied
in an international context

e (Gains can be obtained by improving ma-
nagement of the whole communication chain,
from specialized meteorological agencies
to beneficiaries (think of timely warning for
flooding or agricultural management)

e The envisaged role for business (SMEs)
consists primarily of the delivery of meteoro-
logical products and services by specialized
agencies to end users and/or using these as
input for other products or services (think
of agriculture, water management, health,
energy, etc.)

Linking up with the end-users is therefore very
important. A concrete example is the GEO ini-
tiative GEONETCast. GEONETCast is a satellite
broadcasting and reception service that delivers
meteorological products and services to end-
users (among other services). Figure 19 shows the
(almost) global coverage of the system.

EUMETCast Europe | CMACast
EUMETSAT China Metemological

Figure 19: GEONETCast coverage
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Socio- The above infers that the

. study of meteorologi-
econo_mlc cal phenomena and the
benefits supply of products and

services derived from
this study are perceived to be a generally public
service. On a global level the arguments in the dis-
cussion on cost-benefit are clear, just as applica-
tions in disaster management alone justify the use
of earth observation as such, so does the reduc-
tion of damage and lives saved in extreme events
justify investment in weather prediction. Several
studies into the cost-benefits of NMOs are avail-
able (UK, France, the Netherlands). For specific
weather applications, the analysis is provided in
the sections on other SBAs.

To maximize societal benefits the link with deci-
sion making and the outreach to communities are
important factors.

Promotion As indicated above, and
and as is so often the case,

) promotion should fo-
capacity cus on communication
building with end-users, such as

decision makers. Fortu-
nately, international initiatives, such as GEO and
activities of WMO, and national initiatives, such
as in China and Indonesia, have resulted in, for
example, a reduction of the warning time in the
case of extreme events and improved communica-
tion with possibly affected communities.

For capacity building there is quite a number of
user guides, tutorials, toolboxes and free software
products available for self-study. One is the user
guidefor ECMWF forecastproducts.Colorado State
University and UCAR provide web-based tutorials
on weather and numerical weather production.

NavCanada offers a set of local area manuals
with a general introduction on meteorology for
aviation and description of weather phenomena

for different regions in Canada, which is also
instructive for other regions and purposes.

GEONETCast offers a toolbox that comes with
a user guide and is based on ILWIS open soft-
ware. The GEONETCast — DevCoCast application
manual describes how to use the system and soft-
ware with application examples on biomass quan-
tification, crop monitoring, estimation of evapo-
ration, assessing vegetation coverage and sugar
cane production, crop growth and yield model-
ling, net primary production of grassland, rainfall
estimates, ocean colour monitoring and coral
bleaching risk (sea surface temperature).
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3.11 Urban management, land administration and
spatial data infrastructures

The subjects of urban
management, land ad-
ministration and spatial
data infrastructures are
joined in this section, because there is overlap
between the subjects and because earth obser-
vation (potentially) plays a small, but important,
supporting role.

International
trends

Main trends in urban management are:

e Rapid urban growth: there is a clear need for
management and planning

e Efforts to improve the urban living environ-
ment, such as infrastructure, services, health,
and the urban environment

e Efforts to improve urban safety, such as risk
management (natural and man-made disas-
ters), crime reduction and anticipating and
mitigating the effect of climate change

e Increased community participation through
e-governance and web-based consultation of
the general public

There is quite a difference in patterns across
regions. The World Bank notes the following in a
study on urban Africa:

e There is great diversity in urban sizes

e Large cities are growing at a faster rate than
smaller cities

e Countries show a great heterogeneity in size
distribution of their cities

e Faster urban growth means faster slum
growth

 More and better infrastructure and service
are needed

With respect to land administration, RICS notes
the following benefits (crowd sourcing support of
land administration systems):

e Improved security of tenure
e Improved land resources management
e Land disputes reduction

¢ Increased revenue generation
* Credit security, among many others

A standard work on land administration is “land
policies for growth and poverty reduction” of the
World Bank.

It lists a number of desirable characteristics of
property rights to land, which should guide any
land administration initiative:

e They should have a long enough horizon to
provide investment incentives

* They should be defined in a way that makes
them easy to observe, enforce and exchange

e They should be administered and enforced by
institutions that have both legal backing and
social legitimacy and are accessible by and
accountable to the holders of property rights

e The rights and duties of individuals, within a
group that holds communal rights, have to be
clear

e Institutions administering property rights
need to be flexible enough to evolve over time
in response to changing requirements

Land administration systems could be construed
as a type of, or part of a spatial data infrastructure.

The advantages of establishing a spatial data
infrastructure are (from: advanced regional
spatial data infrastructures in Europe (JRC)):

A positive cultural change in the stake-

holder organizations with greater willingness

to cooperate and share resources

 More coordinated initiatives at local level
regarding data collection, and reduction of
duplication and costs

e Agreement on the common usage and mainte-
nance of reference datasets

 More evidence-based applications, particu-
larly in land use planning and infrastructure
planning and maintenance

e Time and cost reduction in finding and

accessing data held by other organizations
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e Improved shared understanding of the
problems and issues affecting the region
among public agencies

However, there are some important elements of
SDIs that cannot be ignored:

e The ““regional” dimension of SDIs is crucial,
this is often neglected in professional and
ademic debates that tend to focus more on the
national dimension, subsuming the regional in
a hierarchical view of SDIs

e« SDIs facilitate building and supporting
applications for citizens and local businesses
related to land and property, planning, traffic,
local services, as well as allowing new ser-
vices from the private sector to be developed
around addresses and locations

ConsultingWhere, a consulting firm, summarizes
the do’s and don’ts of SDIs (spatial data infra-
structures: some lessons learned from UK and
Europe):

e All stakeholders must feel ownership (public
sector, private sector, third sector or social
economy)

e Top-down leadership in the form of a clear
government mandate is extremely valuable

e Bottom-up implementation (individual orga-
nizations will determine whether it is suc-
cessful), the more participate the more useful
the infrastructure becomes

The 0GC, the UNSDI, GeoSUR, INSPIRE, the
World Bank mapping for results initiative, and
GEOSS (for a description see for example the
EuroGEOQOSS literature) are all examples of SDIs
where earth observation plays a role.

Earth Earth observation pro-
observation vides an important base

. . layer for urban manage-
applications ment, land administra-

tion and spatial data infrastructure products and
services. No special categories are therefore dis-
tinguished. Clearly, the different mapping scales
(resolutions used) are related to various forms of
planning.

Urban remote sensing provides the following
benefits (from: remote sensing of urban and sub-
urban areas):

e A multiplier effect that is partly attributable
to earth observation: the growth of ‘spatial
data infrastructures’, geo-portals and private
sector initiatives (e.g. Google Earth, Micro-
soft Virtual Earth, etc.) produced an increase
in geographical data availability at all scales
and worldwide

 Remote sensing can provide a useful and
direct indication of the physical form and
morphology of urban land cover in cities

* Remote sensing represents a complementary
data source to traditional socio-economic
surveys

* Remote sensing supports “smart growth”
(a range of urban strategies that focuses on
sustainability of development under different
economic scenarios)

Concrete urban remote sensing applications are
urban population studies, health monitoring and
early warning (including air quality), environ-
mental management (urban ecosystems), inter-
preting urban land use from urban land cover
(including impervious surfaces), desertification
(especially relevant to rapidly growing cities in
arid areas), urban heat islands (thermal map-
ping), crime mapping (a combination of remote
sensing and GIS), characterization of the urban
population (for example with night-time satellite
data) and energy efficient buildings (see section
3.9 Energy).

A specific application is slum mapping, with
upgrading and monitoring and evaluation of
interventions as the ultimate aim. The following
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features can be more easily determined from e The benefits of using HRSI for cadastral
space, than from the ground (from: an ontology of applications, even in urban areas, should be-
slums for image-based classification): come increasingly apparent in some contexts.
e Access network: slums have an irregular road However, the need for in field checks, surveys, and

layout with variable road types and widths. more importantly, agreement on where bounda-
e Density: the area is very densily built up, with ries lie, will remain.

generally very high roof coverage and very
little open spaces and vegetation.

e Shape: the irreqular shape of slums is easily Socio- Table 8 shows a cost
distinguishable from planned areas and tends to economic comparison for urban
follow the shape of features like roads, railways, . mapping in India, with a
etc., depending on easy availability of land. benefits clear result in favour of

e Connectivity: very poor connectivity with remote sensing and GIS.
infrastructure in neighbouring areas. This table is just an

e Location: slums tend to be located near example.The general benefits of earth observation
to places that offer substantial
economic opportunities and/or in RS & GIS methods | Traditional
hazard_prone areas. (~ estimated values) | ground methods

.. (~ estimated values)
Description ' -

Earth observation offers the following | project activity ;e‘;"lf:rslz ;egl:ri]fed ;ecr°lftr;2 ;e;':i‘fed

benefits .to_ Iand_ administration (_from: (Indian (Indian

land administration: a key to sustainable rupees) rupees)

economic development): Thematic/urban land

use / land cover map- more

e In rural areas the main benefit | pingand GIS database 1,000 1year 10,000 | than

is derived from surveying using Cre?‘“°?3fz“’roggt‘i 2N)RC 2 years

. - . region (34, m2) on

|maggs. _ HRSI (high resolution 1: 50,000 scale

satellite imagery) as well as even 5 -

| luti tellite i Cartographic quality

ower resolution satellite imagery | oe scale mapping on

can provide high-speed cadastral sur- | 1: 10,000 scale using more
. ; Y . 4 10,000 | 2 years 25,000 than

veying. The use has already been tri- | high resolution satellite 3 years

alled in Ethiopia by the World Bank. | data; 5,000 km2 cover-

This approach is particularly worthy | 1940 t_"W”s :

for rural areas, as these contexts | Thematic quality urban

possess the wide-open spaces neces- Eggp”iflzl aﬁ‘;‘éfg"g;ta_ 6 months e

sary for boundary identification. base created for Hydera- 5,000 2f850 20,000 | than
e In wurban areas, where highly |bad, HUDA region on1: m? 2 years

precise boundaries are used (known | 5,000 scale, using high

to surveyors as fixed boundaries) ~Lresolution satellite data

current HRSI resolutions are not

considered adequate. The situation able &

will most likely change as image Cost and time requirements for preparation of urban

resolution increases and prices in- thematic maps at various scales

evitably decrease. Source: Remote sensing applications,

chapter 5 — urban & regional planning (NRSC)
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for urban management and land administration
have been listed earlier.

Earth observation is one of the basic layers of
spatial data infrastructures and the benefits
therefore coincide with the general benefits of
SDIs that are listed in the first part of this section.

Promotion Promotion focuses on
and stressing the indicated

. benefits and demonstra-
capacity ting concrete successful
building applications. As earth

observation is a support
tool, promotion of a certain earth observation ap-
plication will be part of the promotion of more
general improvements in urban management or
land administration practices or in the establish-
ment or improvement of SDIs.

The book “remote sensing of urban and sub-
urban areas” provides a collection of state-of-
the-art chapters on urban remote sensing, also
aimed at capacity building (with references
and exercises). The focus is very strongly on
science and technical aspects of the methodology.

With respect to slum mapping the already
mentioned article “an ontology of slums for
image-based classification” provides good guid-
ance on approaches for slum identification and
mapping, as well as suggestions on how remote
sensing can help.

In the area of land administration the report “‘first
experiences using high-resolution imagery-based
adjudication approach in Ethiopia (World Bank)
may be useful. It gives a description of a pilot for
the use of Quickbird images by communities for
land adjudication.
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4. General aspects of marketing
as promotion and capacity building

As indicated in section 2 marketing of a new
technology not only entails promotion (and all the
other usual marketing tools), but also capacity
building. Potential clients need to be aware, up
to a certain level, how the new technology can
help them solve their problems and earth obser-
vation specialists need knowledge and skills on
how to communicate with these potential clients.

Especially in developing countries, professionals
returning to their home country after having re-
ceived technical training abroad are confronted
with a working environment, where they not only
lack the possibility to implement their technical
skills, but also where there is, for whatever rea-
son, no apparent interest in their contribution.

In general, the following advice for promotion
may be helpful:

e Look for opportunities, where can you have
most success in a short time: quick-wins.

e Target the right audience to start with: who
would be interested and listen to you?

e Identify the problem that they are trying to
solve: is it the same as yours?

e Learn to speak the same language. Avoid
abbreviations, such as PGIS or VGI, that
politicians and managers do not understand
and do not care about. If possible, use terms
related to profits and losses.

e Look for examples from elsewhere (suc-
cess stories): solutions that work and are
affordable.

e Be patient: introduction of new technology
and / or applications takes time.

A good approach is to share information on the
subject you want to promote (your subject) and
you think is interesting for your contact. Then look
for the link, the connection. Could your solution
solve a problem for your partner? Are adjustments
necessary? Need other parties be involved? Take
it from there. Even if this will not provide con-
crete results, it may generate so-called “leads’:

links to other persons or organizations that would
potentially be interested in your solution. These
should be followed up.

Promotion needs practice

Promotion also needs practice. For most people it
is easier to assume a certain role, such as "I am
a scientist”, than to promote themselves or some-
thing they stand for. Either the subject is too close
to their heart or they consider it so self-evident
that they have lost the capability to explain it (in
simple terms) to others.

There are certain tools, such as the Elevator
Pitch, that help overcome this issue. In an Eleva-
tor Pitch you have about two minutes to convince
somebody else about the importance or useful-
ness of something you want to promote. Examples
and guidelines can be found on YouTube. Although
the ultimate purpose is to establish long-term
relationships, practising the Elevator Pitch is use-
ful to help you focus your message.

Proposal writing

Lack of proposal writing knowledge and skills can
also be an issue. In fact, the problem here is simi-
lar to the one described above, but this time con-
cerns written communication: it is difficult for the
proposal writer to connect with the purpose of, or
behind, a call for proposals. This is partly caused by
a lack of technical proposal writing skills, though
these can be learned. Another part involves con-
necting to the issue itself, which is a skill that is
much more difficult to acquire. Not surprisingly,
there are professionals in this area offering their
services to others. This means that those not
familiar with project acquisition through calls for
proposals are missing out on potential market
opportunities. This is especially regrettable if
they do have the technical skills and the compara-
tive cost advantage to implement projects result-
ing from the call. The GEONetCab project has
developed an outline for good proposal writing
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and references to other manuals can be found in
the appendices. The EOPOWER project will sup-
port business development by developing standard
business procedures, template contracts, etc.

To summarise:

a shared problem,
shared language and
shared solution are

keys to success

Promotion message

This leads us back to the content of the promotion
message. The step-by-step overview presented
in figure 15 in section 3.5 helps to construct a
promotion message.

The questions can be answered for each earth
observation application, resulting in a set of
features that can be connected to the solution
the client is looking for and an indication of the
way the client should be approached.

As stated in section 2, clients want a prod-
uct or service that is fit-for-purpose, practical,
reliable, cost-effective, integrated in the business
or organizational process and easy-to-manage in
terms of client capacity. All these points should be
addressed and the provider should take great care
to look at the problem from the client’s viewpoint.
This does not mean that all demands of the client
need to be met, only that the communication is based
on common understanding and a joint approach of
the problem.

Very little has been said in this report on quality
and reliability of data and database management.
Geostatistics is a very important field and it will
become more important as the world is flooded
with ever bigger quantities of data. GEOSS
will be the system where all these issues come

together. The GEOSS common infrastructure will
provide data and metadata to users in a way that
facilitates concrete applications, but that also
indicates the limitations of and restrictions on the
use of the data.

Promotion events

Promotion events also play an important role.
The lessons learned from the GEONetCab project
are that these events should preferably be short,
targeted, at end-user events, local and, when
possible, in the local language. The experiment
with Eurisy in the final project workshop was
very interesting as an exercise in communication:
non-technical users teamed up with technical
providers working on the same subject.

Succes stories

Success stories and demonstration projects are
other important subjects. There is still a need
for translation of scientific results and technical
information into concrete business cases that
work, or at least potentially work. The material is
available, but not readily accessible. Accessibility
refers to both “easy to find” and “easy to under-
stand”.

A concerted effort by scientists and marketing
people is needed here. It is not enough to achieve
aWTP (willingness to pay) with clients.

A WTA (willingness to adapt) from scientists and
contributors to global initiatives to go beyond
research publications and down to the “murky”
practice of local reality is indispensable.

Capacity building

Capacity building complements promotion in
marketing of earth observation, it is the instru-
ment to increase self-sufficiency and make solu-
tions work. Capacity building considerations are:

e Different instruments should be applied at
different levels: e.g. workshops on raising
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awareness for decision makers, and detailed
technical training for professionals.

e Providing follow-up is essential, as obtaining
funding for good capacity building is difficult:
everybody agrees that it is important, but
nobody has time, and priorities usually lie
elsewhere.

e Training is usually included in the funding of
big projects that are managed by big compa-
nies or government agencies; as a consequence
capacity building is forgotten (or postponed to
the very end of projects or programmes).

e The easiest way to obtain funding is to aim
at small budgets that are available without
having to tender.

Different players, such as the UN regional
centres (CSSTE-AP, CRASTE-LF, RECTAS,
CRECTEALC), European FP7 projects, space
agencies, GEO, and CEQS, have put a lot of effortin
capacity building for earth observation.

Often a multiplier effect has been achieved in
fund raising, making it possible to reach a wide
audience.

In capacity building it is also important to target
young age groups: the South African programme
Fundisa disk is an example (SANSA).

The Fundisa disk contains an assortment of EO
data such as satellite imagery, a variety of vector
data, open source software, and sample image-
ry, allowing students and instructors interested
in pursuing studies in geospatial sciences, free
access to a range of data and tools.

Other examples are Charles University’s environ-
mental conservation training packages in the
Czech Republic (section 3.4) and the USGS tuto-
rials on tracking change. Most space agencies have
their own education and training programmes,
catering to primary schools, high schools and
tertiary education.

Similar to the situation concerning examples
of (potentially) successful earth observation
applications, capacity building material is avail-

able, but not easily accessible. The GEO capacity
building web, designed by IRD in the framework of
the GEONetCab project, aims to address this gap.
Efforts will be continued during the EOPOWER
project, which combines elements and partners
of the GEONetCab, OBSERVE, BalkanGEONET,
SEOCA, EnviroGRIDS and EGIDA projects.

Certification of capacity building?

With all the different capacity building activities
that are carried out in the field of earth observa-
tion, a system of certification or at least synchro-
nization would be a worthy endeavour. Such a sys-
tem would make it possible for participants to put
their learning achievements in a bigger frame-
work and enable employers to better evaluate the
acquired knowledge and skills. It is, however, a
major task to set up such a system. ITC organized
two workshops on cross-border recognition of
education in earth observation (in 2007 and
2010). Although it brought different parties
together,the mainconclusion was that cross-border
recognition of education is, in general, still a long
way off and that cross-border recognition of educa-
tion in earth observation should be part of a more
general process. Scaling down the ambitions to
mere certification, the search is on for a simple
solution that allows maximum degrees of free-
dom, while providing structure.

Effect

The effect of capacity building activities is
measured by the capacity building indicators
developed in the GEO process.

The issue of measuring and evaluating capacity
building is extensively dealt with in the GEONet-
Cab capacity building strategy report.
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5. Closing remarks

A few closing remarks are in order to highlight
a few salient aspects of the marketing of earth
observation. The remarks are a mix of practical
guidance on the road ahead and anticipation of a
future (better) situation:

e Exploit internet and
the GEOSS common infrastructure

Once the GCI is fully operational, this will
provide a huge resource for earth observa-
tion applications and all kinds of background
information. Moreovet, if resources are avail-
able freely or at affordable cost, such as the
internet itself, this will provide a big boost
to business development in countries, where
access to data is still a bottleneck.

e Local applications are of key importance

Local applications are of key importance
for the integration and acceptance of earth
observation solutions across the board.
Providing these solutions in the local
language is equally important.

e Government will remain the most
important client

Government will remain the most important
client for earth observation products and
services, implying the market will be B2G or
G2G, resulting probably in services from
government to citizens (G2C), possibly
making use of voluntary contribution by those
citizens (C2G).

e Cooperation between governments,
scientists and the private sector

The cooperation between governments, scien-
tists and the private sector needs to be con-
tinued to introduce earth observation applica-
tions successfully.

e Establishment of end-user communities

The establishment of end-user communi-
ties of practice, around applications of earth
observation for concrete problems is useful
when introducing earth observation applica-
tions and helps improve earth observation
products and services.

At the end of these approximately sixty pages
on marketing of earth observation, which could
easily have been six hundred pages, we return to
the motto in the introductory section.

If the reader has been convinced that this state-
ment is not just a declaration of faith, but one
backed up by substantial evidence, then the aim
of this report has been achieved.

‘“Earth
observation
helps you

... save lives
... Save money
... save the environment”
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0. General

Aid data (World Bank): http://www.aiddata.org

Civicus. Writing a funding proposal.
https://www.civicus.org/new/media/Writing%20a%20funding%20proposal.pdf

ESRI (2008). Writing a competitive GRANT application. Government matters.
http://www.esri.com/news/arcuser/0109/files/grantkeys.pdf

Eurisy (2012). Satellites going local: 30 Regions, Cities and SMEs share good practice. 2012 Edition.
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Eurisy (2011). Satellites going local: 30 Regions, Cities and SMEs share good practice. Collection of
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GEONetCab: http://www.geonetcab.eu
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Jin, H., and Jiang, W.B., (2010). Handbook of Research on Developments and Trends in Wireless Sensor
Networks: From Principle to Practice. Huazhong University of Science and Technology.

http://www.buyya.com/papers/SensorWeb2010Chapter20.pdf

Levine, S.J. Guide for writing a funding proposal. Michigan State University.
http://www.ukm.my/zuhairi/Pengajaran/tips/guide_proposal.pdf

Mapping for results (World Bank): http://maps.worldbank.org

Mercy Corps (2008). A rough guide to Google Earth.
http://www.humaninet.org/maps2/mc-google-earth-final.pdf

REC (2002). Project proposal writing — developing skills of NGO’s.
http://documents.rec.org/publications/ProposalWriting.pdf

SERVIR, NASA. SERVIR: Connecting Space to Village. NASA factsheet.
http://www.nasa.gov/centers/marshall/pdf/638969main_SERVIR.pdf

Spencer, J. (2007). MEASURE Evaluation Global Positioning System Toolkit. USAID.
http://www.cpc.unc.edu/measure/publications/ms-07-21/?searchterm=None
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Anderson, E. (2008). Central America probabilistic risk assessment. Presentation.
http://www.cdera.org/workshop/un-spider/dayl/ANDERSON-CAPRA.pdf

Atlas de las dinamicas del territorio Andino: poblacion y buenes expuestos a amenazas naturales (Bolivia,
Colombia, Ecuador, Peru): www.youtube.com/watch?v=HCSAIZPMA4NE

Bandyopadhyay, D. et al. (2011). Bridging risk management deficits in India using a geo-ICT based tool.
ITC working paper series, paper 7.
http://www.itc.nl/library/papers_2011/scie/bandyopadhyay_bri.pdf

Benson, C., Twigg, J., Rosetto, T. (2007). Tools for mainstreaming disaster risk reduction - guidance notes
for development organizations. Provention consortium.
http://www.preventionweb.net/files/1066_toolsformainstreamingDRR.pdf

CAPRA Training Needs and Recommendation Report (Central America).
WWww.ecapra.org

DevCoCast: http://www.devcocast.eu

EUGENE (2010). EUGENE — Work package 3000 - status quo report disasters.
http://www.eugene-fp7.eu/docs/EUGENE_Disasters_Status_Quo_Report_Issue_1.pdf

GEO User Interface Committee (2010). Critical earth observations priorities: disasters societal benefit
area: part 1. GEO task US-09-01a.

http://sbageotask.larc.nasa.gov/Disasters_Ptl_US0901a-FINAL.pdf or
http://sbageotask.larc.nasa.gov/disasters.htmil

GEO User Interface Committee (2010). Critical earth observations priorities: disasters societal benefit
area: part 2. GEO task US-09-01a.

http://sbageotask.larc.nasa.gov/Disasters_Pt2_US0901a-FINAL.pdf

GFDRR (2011). The World Bank GFDRR labs — an overview. Presentation.
http://www.gfdrr.org/gfdrr/sites/gfdrr.org/filessDRMWeek2011_Day3_Presl4_GFDRR%20DRM-
Labs%200verview.pdf

GFDRR (2009). Reducing disaster risks for sustainable development. World Bank. Brochure.
http://www.gfdrr.org/gfdrr/sites/gfdrr.org/files/lGFDRR_Brochure.pdf

Global disaster alert and coordination system: http://www.gdacs.org
Global facility for disaster risk reduction lab (World Bank): https://www.gfdrr.org

Groeve, T. de, et al (2009). Global disasters alert coordination system. UN-OCHA.
www.gdacs.org
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ment%20t0%20Risk%20Monitoring%20and%20Disaster%20Management.pdf

IKerle, N. and Neussner, 0. (2010). Local flood early warning based on low-tech geoinformatics
approaches and community involvement - a solution for rural areas in The Philippines. Geoinformation for
disaster and risk management — examples and best practices. Chapter 10.
http://www.un-spider.org/sites/default/files/lJBGIS_UNOOSA_Booklet_0.pdf

[Kienberger, S. (2008). Toolbox & manual - mapping the vulnerability of communities, example from Buzi,
Mozambique. Z-GIS.
http://projects.stefankienberger.at/vulmoz/wp-content/uploads/2008/08/Toolbox_CommunityVulnerabili-
tyMapping_V1.pdf

MapAction (2009). Field Guide to Humanitarian Mapping.
http://www.mapaction.org/images/stories/publicdocs/mapaction%20field%20guide %20to%20humani-
tarian%20mapping%20first%20edn%20low-res.pdf

Peters-Guarin, G., McCall, M., Westen, C. van (2011). Coping strategies and risk manageability: using
participatory geographical information systems to represent local knowledge.
http://onlinelibrary.wiley.com/doi/10.1111/j.1467-7717.2011.01247 .x/pdf

Relief web: http://reliefweb.int/briefingkit

Risk city: http://www.itc.nl

Sengupta, A. et al. (2011). Adapting a quantitative risk assessment based method to guide land use
planning decisions in India. ITC working paper series, paper 8.
http://www.itc.nl/library/papers_2011/scie/sengupta_ada.pdf

SERVIR (Central America): http://www.servir.net

SERVIR (global): http://www.servirglobal.net

Spaliviero, M. et al. (2011). Participatory approach for integrated basin planning with focus on disaster
risk reduction: the case of the Limpopo river. Water journal.

http://www.mdpi.com/2073-4441/3/3/737/

Spencer, J. (2007). MEASURE Evaluation Global Positioning System Toolkit. USAID.
http://www.cpc.unc.edu/measure/publications/ms-07-21/?searchterm=None

Swiss Re (2010). Natural catastrophes and reinsurance.
http://www.ct.gov/cid/lib/cid/app4_natcaten2006.pdf
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Understanding risk: https://www.understandrisk.org

UNOOSA (2010). Geoinformation for disaster and risk management — examples and best practices.
http://www.un-spider.org/sites/default/files/JBGIS_UNOOSA_Booklet_0.pdf
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http://www.itc.nl/PDF/Courses/Risk%20City_DE%20Multi%20Hazard%20Risk%20Assessment.pdf
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World Bank (2011). Climate Change Adaptation and Natural Disasters Preparedness in the Coastal
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F4_Multiple_Presenters.pdf

World Bank (2010). Mainstreaming adaptation to climate change in agriculture and natural resources ma-
nagement projects — guidance note 3: assessing climate risk. Climate change team, environment department.
http://siteresources.worldbank.org/EXTTOOLKIT3/Resources/3646250-1250715327143/GN8.pdf

World Bank (2010). Disaster risk management in Central America: GFDRR country notes.
http://www.gfdrr.org/gfdrr/sites/gfdrr.org/filessDRM_CENTRAL_AMERICA.pdf


https://www.understandrisk.org
http://www.un-spider.org/sites/default/files/JBGIS_UNOOSA_Booklet_0.pdf
http://www.un-spider.org
http://www.unapcict.org/ecohub/resources/ict-for-disaster-management
http://www.ecapra.org/sites/default/files/documents/Book%20Multi%20Hazard%20Risk%20Assessment_0.pdf
http://www.ecapra.org/sites/default/files/documents/Book%20Multi%20Hazard%20Risk%20Assessment_0.pdf
http://www.ecapra.org/sites/default/files/documents/Multi-hazard%20exercise%20book_0.pdf
http://www.idrc.info/userfiles/image/presentations2008/Kingma_Nanette_RiskCity_A_GISBased_Training_Package_for_MultiHazard_Risk_Assessment.pdf
http://www.idrc.info/userfiles/image/presentations2008/Kingma_Nanette_RiskCity_A_GISBased_Training_Package_for_MultiHazard_Risk_Assessment.pdf
http://www.itc.nl/PDF/Courses/Risk%20City_DE%20Multi%20Hazard%20Risk%20Assessment.pdf
http://www.unisdr.org/2006/ppew/info-resources/ewc3_website/upload/downloads/Symposium_MultiHazard_01_Wood_123.pdf
http://www.unisdr.org/2006/ppew/info-resources/ewc3_website/upload/downloads/Symposium_MultiHazard_01_Wood_123.pdf
http://resilient-cities.iclei.org/fileadmin/sites/resilient-cities/files/Resilient_Cities_2011/Presentations/F/F4_Multiple_Presenters.pdf
http://resilient-cities.iclei.org/fileadmin/sites/resilient-cities/files/Resilient_Cities_2011/Presentations/F/F4_Multiple_Presenters.pdf
http://siteresources.worldbank.org/EXTTOOLKIT3/Resources/3646250-1250715327143/GN8.pdf
http://www.gfdrr.org/gfdrr/sites/gfdrr.org/files/DRM_CENTRAL_AMERICA.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2

2.Crop modelling

AGRICAB: http://www.agricab.info

Baethgen, W. et al. (2008). Contributions of agricultural systems modeling to weather index insurance.
http://portal.iri.columbia.edu/~deo/insurance_class_reading/Contributions%200f%20Agricultural %20
Systems%20Modeling%20to0%20Weather%20Index%20Insurance.pdf

Becker-Reshef, 1. et al. (2010). Monitoring global croplands with coarse resolution earth observations:
the global agriculture monitoring (GLAM) project. Remote Sensing.
http://www.mdpi.com/2072-4292/2/6/1589/

Bie, C.A.J.M. de, Venus, V., Skidmore, A.K. (2011). Improved mapping and monitoring with hyper-
temporal imagery.
http://intranet.itc.nl/papers/2011/conf/debie_imp.pdf

Bie, K. de, Veen, A. van der (2011). Combining time and space info through remote sensing to predict crop
performance. Presentation.
http://www.itc.nl/Pub/NRS/NRS-Output.html?[=8&y=2011&d=NRS

Bielza Diaz-Caneja, M., Conte, C.G., Catenaro, M., Gallego Pinilla, J., (2008). Agricultural insurance
schemes - final deliverable. JRC.
http://ec.europa.eu/agriculture/analysis/external/schemes2/report_en.pdf

Brown, M.E., Osgood, D.E., Carriquiry, M.A. (2011). Science-based insurance. Nature Geoscience, vol. 4,
2011. http://www.nature.com/ngeo/journal/v4/n4d/full/ngeol117.htmi

Brown, M.E, Hintermann, B., Higgins, D. (2009). Markets, climate change and food security in West
Africa. Environmental science and technology.
http://pubs.acs.org/doi/abs/10.1021/es901162d

Brown, M.E., Pinzon, J.E., Prince, S.D. (2008). Using satellite remote sensing data in a spatially explicit
price model. Land Economics, vol. 84, issue 2.
http://le.uwpress.org/content/84/2/340.refs

Brown, M.E., Pinzon, J.E., Prince, S.D., (2006). The effect of vegetation productivity on millet prices in
the informal markets of Mali, Burkina Faso and Niger. Climatic change
http://www.springerlink.com/content/r79446697554468k/fulltext.pdf?MUD=MP

Burke, M., Janvry, A. de, Quintero, J. (2009). Providing index-based agricultural insurance to small-
holders: recent progress and future promise.
http://siteresources.worldbank.org/EXTABCDE/Resources/7455676-1292528456380/7626791
-1303141641402/7878676-1306270833789/Parallel-Session-5-Alain_de_Janvry.pdf

Bydekerke, L. (2004). GMFS: enhancing food security monitoring in sub-Saharan Africa. Global Moni-
toring for Food Security. Presentation.
http://www.oosa.unvienna.org/pdf/sap/2004/sudan/presentations/06-01.pdf


http://www.agricab.info
http://portal.iri.columbia.edu/~deo/insurance_class_reading/Contributions%20of%20Agricultural%20Systems%20Modeling%20to%20Weather%20Index%20Insurance.pdf
http://portal.iri.columbia.edu/~deo/insurance_class_reading/Contributions%20of%20Agricultural%20Systems%20Modeling%20to%20Weather%20Index%20Insurance.pdf
http://www.mdpi.com/2072-4292/2/6/1589/
http://intranet.itc.nl/papers/2011/conf/debie_imp.pdf
http://www.itc.nl/Pub/NRS/NRS-Output.html?l=8&y=2011&d=NRS
http://ec.europa.eu/agriculture/analysis/external/schemes2/report_en.pdf
http://www.nature.com/ngeo/journal/v4/n4/full/ngeo1117.html
http://pubs.acs.org/doi/abs/10.1021/es901162d
http://le.uwpress.org/content/84/2/340.refs
http://www.springerlink.com/content/r79446697554468k/fulltext.pdf?MUD=MP
http://siteresources.worldbank.org/EXTABCDE/Resources/7455676-1292528456380/7626791 -1303141641402/7878676-1306270833789/Parallel-Session-5-Alain_de_Janvry.pdf
http://siteresources.worldbank.org/EXTABCDE/Resources/7455676-1292528456380/7626791 -1303141641402/7878676-1306270833789/Parallel-Session-5-Alain_de_Janvry.pdf
http://www.oosa.unvienna.org/pdf/sap/2004/sudan/presentations/06-01.pdf

GEONetCah: Marketing Earth Observation Products & Services part # 2 A6

» 2.Crop modelling

Chantarat, S., et al. (2011). Designing index based livestock insurance for managing asset risk in
Northern Kenya. http://pdf.usaid.gov/pdf_docs/PNADUB840.pdf

Chapoto, A. and Jayne, T.S. (2009). The impacts of trade barriers and market interventions on maize price
predictability: evidence from Eastern and Southern Africa. MSU International Development Working
Paper 102. http://fwww.aec.msu.edu/fs2/papers/idwpl02.pdf

Department of Agriculture and Food, Government of Western Australia (2010). WA agriculture climate
science update 2010.
http://www.agric.wa.gov.au/objtwr/imported_assets/content/Iwe/cli/climatesciencesummary_web.pdf

Eilerts, G. (2010). State of the art food security assessment. USAID FEWS NET. Presentation.
http://transition.usaid.gov/our_work/agriculture/landmanagement/poverty/presentations/eilerts.pdf

e-LEAF (2011). e-LEAF data components.
http://www.eleaf.com/downloads/get?file=eleaf_datacomponents_2011-10-06.pdf

e-LEAF. More crop per drop — the missing link. Corporate brochure.
http://www.eleaf.com/downloads/get?file=eleaf_brochure_compact.pdf

FAO. GIEWS - the global information and early warning system on food and agriculture. Brochure.
http://www.fao.org/giews/english/giews_en.pdf

FAO (2010). The state of food insecurity in the world — addressing food insecurity in protracted crises.
http://www.fao.org/docrep/014/i2330e/i2330e.pdf

FAO (2008). Climate change and food security: a framework document.
http://www.fao.org/forestry/15538-079b31d45081fe9c3dbc6ff34ded807e4.pdf

FAO (2005). “e-Agriculture”, a definition and profile of its application. Bridging the rural digital divide.
http://www.e-agriculture.org/sites/default/files/uploads/media/e-agriculture.pdf

G20 Agriculture Ministers (2011). Action plan on food price volatility and agriculture. Ministerial
declaration, meeting of G20 Agriculture Ministers, Paris, 2011.
http://agriculture.gouv.fr/IMG/pdf/2011-06-23_-_Action_Plan_-_VFinale.pdf

Garrido, A. et al. (2010). Insurance as an adaptation measure to climate variability in agriculture.
CEIGRAM.
http://www.ceigram.upm.es/sfs/otros/ceigram/Contenido%20Divulgaci%C3%B3n/Contenido%20Publi-
caciones/Contenido%20Working%20Papers/CEIGRAM_WP%20N0%20002.pdf

GEO Agricultural Monitoring Community of Practice (2007). Developing a strategy for global agricultural
monitoring in the framework of Group on Earth Observations (GEQ) workshop report.
http://www.earthobservations.org/documents/cop/ag_gams/200707_01/20070716_geo_igol_ag_work-
shop_report.pdf


http://pdf.usaid.gov/pdf_docs/PNADU840.pdf
http://www.aec.msu.edu/fs2/papers/idwp102.pdf
http://www.agric.wa.gov.au/objtwr/imported_assets/content/lwe/cli/climatesciencesummary_web.pdf
http://transition.usaid.gov/our_work/agriculture/landmanagement/poverty/presentations/eilerts.pdf
http://www.eleaf.com/downloads/get?file=eleaf_datacomponents_2011-10-06.pdf
http://www.eleaf.com/downloads/get?file=eleaf_brochure_compact.pdf
http://www.fao.org/giews/english/giews_en.pdf
http://www.fao.org/docrep/014/i2330e/i2330e.pdf
http://www.fao.org/forestry/15538-079b31d45081fe9c3dbc6ff34de4807e4.pdf
http://www.e-agriculture.org/sites/default/files/uploads/media/e-agriculture.pdf
http://agriculture.gouv.fr/IMG/pdf/2011-06-23_-_Action_Plan_-_VFinale.pdf
http://www.ceigram.upm.es/sfs/otros/ceigram/Contenido%20Divulgaci%C3%B3n/Contenido%20Publicaciones/Contenido%20Working%20Papers/CEIGRAM_WP%20NO%20002.pdf
http://www.ceigram.upm.es/sfs/otros/ceigram/Contenido%20Divulgaci%C3%B3n/Contenido%20Publicaciones/Contenido%20Working%20Papers/CEIGRAM_WP%20NO%20002.pdf
http://www.earthobservations.org/documents/cop/ag_gams/200707_01/20070716_geo_igol_ag_workshop_report.pdf
http://www.earthobservations.org/documents/cop/ag_gams/200707_01/20070716_geo_igol_ag_workshop_report.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2

» 2.Crop modelling

GEO User Interface Committee (2010). Critical earth observations priorities: agriculture societal benefit
area. GEO task US-09-01a. http://sbageotask.larc.nasa.gov/Agriculture_US0901a-FINAL.pdf

GlobalAgRisk (2010). State of knowledge report — data requirements for the design of weather index
insurance — innovation in catastrophic weather insurance to improve the livelihoods of rural households.
http://www.globalagrisk.com/Pubs/2010_GlobalAgRisk_State_of Knowledge_Data_sept.pdf

GMFS (2011). Final Report Stage 1 and Stage 2. Global Monitoring for Food Security.
http://esamultimedia.esa.int/docs/EarthObservation/GMFS_Final_Report_v5-4_2.pdf

GMFS (2009). GMFS South Sudan CFSAM support kit for JRC.
Reference no longer available

GMFS (2008). Promotion & training. Version 5.2.
http://www.gmfs.info/uk/publications/documents/GMFS_C15_trainingplan_v5.2.pdf

GMFS (2008). Core user needs and user standards dossier. Version 5.1.
http://www.gmfs.info/uk/publications/documents/GMFS_U1_v5.1.pdf

GMFS (2008). Service Operations Report Malawi 2007-2008.
http://www.gmfs.info/uk/publications/documents/GMFS_S6_MWI_v5.0.pdf

Grita, F. GIEWS workstation Global Information and Early Warning System. Presentation
http://www.earthobservations.org/documents/cop/ag_gams/200707_01/giews_workstation.pdf

Haggblade, S. (2010). Unscrambling Africa: regional requirements for achieving food security. MSU
International Development Working Paper 107.
http://www.aec.msu.edu/fs2/papers/idwpl07.pdf

Haggblade, S., Longabaugh, S., Tschirley, D. (2009). Spatial patterns of food staple production and
marketing in South East Africa: implications for trade policy and emergency response. MSU International
Development Working Paper 100.

http://www.aec.msu.edu/fs2/papers/idwpl00.pdf

Haile, M. (2009). User requirements in the use of space technologies for crop monitoring and food
security. WFP. GEOLAND forum 5, Berlin. Presentation.
Link no longer available.

Harvest Choice (2012). Better choices, better lives. Brochure.
http://harvestchoice.org/sites/default/files/HC-Brochure%20%28long%2920120523.pdf

IFAD (2010). The potential for scale and sustainability in weather index insurance for agriculture and
rural livelihoods.
http://www.ifad.org/ruralfinance/pub/weather.pdf

A7


http://sbageotask.larc.nasa.gov/Agriculture_US0901a-FINAL.pdf
http://www.globalagrisk.com/Pubs/2010_GlobalAgRisk_State_of_Knowledge_Data_sept.pdf
http://esamultimedia.esa.int/docs/EarthObservation/GMFS_Final_Report_v5-4_2.pdf
http://www.gmfs.info/uk/publications/documents/GMFS_C15_trainingplan_v5.2.pdf
http://www.gmfs.info/uk/publications/documents/GMFS_U1_v5.1.pdf
http://www.gmfs.info/uk/publications/documents/GMFS_S6_MWI_v5.0.pdf
http://www.earthobservations.org/documents/cop/ag_gams/200707_01/giews_workstation.pdf
http://www.aec.msu.edu/fs2/papers/idwp107.pdf
http://www.aec.msu.edu/fs2/papers/idwp100.pdf
http://harvestchoice.org/sites/default/files/HC-Brochure%20%28long%2920120523.pdf
http://www.ifad.org/ruralfinance/pub/weather.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2

» 2.Crop modelling

IMF /World Bank (2011). Responding to global food price volatility and its impact on food security.
http://siteresources.worldbank.org/DEVCOMMINT/Documentation/22887406/DC2011-0002(E)Food-
Security.pdf

Imran, M., Zurita-Milla, R., By, R. de (2011). Integrated environmental modeling- an SDI-based frame-
work for integrated assessment of agricultural Information. AGILE 2011
http://www.gams.com/docs/contributed/sp_100.pdf

IPC (2010). How does earth observation support decision-making for food security? AAAS annual
meeting, San Diego. Presentation.
http://ec.europa.eu/dgs/jrc/downloads/jrc_aaas2010_earth_observation_alinovi.pdf

ISRO. Space technology enabled village resource centre (VRC)
http://www.isro.org/publications/pdf/VRCBrochure.pdf

[turrioz, R., (2009). Agricultural Insurance. World Bank, primer series on insurance, issue 12.
http://siteresources.worldbank.org/FINANCIALSECTOR/Resources/Primer12_Agricultural_Insurance.
pdf

Jayne, T.S., et al. (2010). Patterns and trends in food staples markets in Eastern and Southern Africa:
toward the identification of priority investments and strategies for developing markets and promoting
smallholder productivity growth. MSU International Development Working Paper no. 104.
http://www.aec.msu.edu/fs2/idwp104.pdf

JRC (2011). MARS pasture bulletin vol. 19 no. 9 (pasture monitoring in Europe 28.06.2011).
http://mars.jrc.ec.europa.eu/mars/Bulletins-Publications/MARS-BULLETIN-Vol.19-No.-9-Pasture-
monitoring-in-Europe-28.06.2011

Laborte, A.G. et al. (2012). Rice yields and yield gaps in Southeast Asia: past trends and future outlook.
European Journal of Agronomy.
http://www.sciencedirect.com/science/article/pii/S1161030111000979

Massart, M., et al. (2010). The use of remote sensing data and meteorological information for food secu-
rity monitoring, examples in East Africa. Advances in Earth Observation for Global Change, chapter 15.
http://www.springer.com/earth+sciences+and+geography/remote+sensing/book/978-90-481-9084-3

Milesi, C. et al. (2010). Decadal variations in NDVI and food production in India. Remote sensing.
http://www.mdpi.com/2072-4292/2/3/758/

MSU Food Security Group (2009). Lessons learned from 25 years of food security research, capacity-
building, and outreach. MSU International Development Working Paper no. 101.
http://www.aec.msu.edu/fs2/idwpl01.pdf

Mude, A., et al. (2010). Project summary: index based livestock insurance for Northern Kenya’s arid and
semi-arid lands, the Marsabit Pilot. http://www.basis.wisc.edu/live/ilbi_summary.pdf

A8


http://siteresources.worldbank.org/DEVCOMMINT/Documentation/22887406/DC2011-0002(E)FoodSecurity.pdf
http://siteresources.worldbank.org/DEVCOMMINT/Documentation/22887406/DC2011-0002(E)FoodSecurity.pdf
http://www.gams.com/docs/contributed/sp_100.pdf
http://ec.europa.eu/dgs/jrc/downloads/jrc_aaas2010_earth_observation_alinovi.pdf
http://www.isro.org/publications/pdf/VRCBrochure.pdf
http://siteresources.worldbank.org/FINANCIALSECTOR/Resources/Primer12_Agricultural_Insurance.pdf
http://siteresources.worldbank.org/FINANCIALSECTOR/Resources/Primer12_Agricultural_Insurance.pdf
http://www.aec.msu.edu/fs2/idwp104.pdf
http://mars.jrc.ec.europa.eu/mars/Bulletins-Publications/MARS-BULLETIN-Vol.19-No.-9-Pasture-monitoring-in-Europe-28.06.2011
http://mars.jrc.ec.europa.eu/mars/Bulletins-Publications/MARS-BULLETIN-Vol.19-No.-9-Pasture-monitoring-in-Europe-28.06.2011
http://www.sciencedirect.com/science/article/pii/S1161030111000979
http://www.springer.com/earth+sciences+and+geography/remote+sensing/book/978-90-481-9084-3
http://www.mdpi.com/2072-4292/2/3/758/
http://www.aec.msu.edu/fs2/idwp101.pdf
http://www.basis.wisc.edu/live/ilbi_summary.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2

» 2.Crop modelling

Patankar, V., (2011). Comprehensive risk cover through remote sensing techniques in agriculture
insurance for developing countries. Research paper no. 6.
http://www.ilo.org/public/english/employment/mifacility/download/repaper6.pdf

Piccard, I. et al, (2010). The use of remote sensing and agrometeorological modelling for crop damage &
risk assessment in support of the Belgian Calamity Fund. Belgian earth observation day 2010. Presentation.
http://eo.belspo.be/Docs/Resources/Presentations/BEODay2010/ADASCIS.pdf

Rosema, A., et al. (2010). FESA methodology — methodology, validation contract design. Food Early
Solutions for Africa.
http://www.agroinsurance.com/files//documents/FESA%20METHODOLOGY,%20VALIDATION, %20
CONTRACT%20DESIGN.pdf

Rudorff, B.F.T. et al. (2010). Studies on the rapid expansion of sugarcane for ethanol production in Sao
Paulo State (Brazil) using Landsat data. Remote Sensing.
www.mdpi.com/2072-4292/2/4/1057/pdf

Santacroce, P. (2008). Comprehensive food security & vulnerability analysis (CFSVA) — Cambodia. WFP
VAM.
http://home.wfp.org/stellent/groups/public/documents/ena/wfp227417 .pdf

Smith, V.H. and Watts, M. (2010). Index based agricultural insurance in developing countries: feasibility,
scalability and sustainability.
http://www.agriskmanagementforum.org/farmd/sites/agriskmanagementforum.org/files/Documents/
vsmith-index-insurance.pdf

Tschirley, D., Flores, L., Mather, D. (2010). Agricultural and food security policy analysis in Central
America: assessing local institutional capacity, data availability, and outcomes. MSU International
Development Working Paper no. 105.

http://www.aec.msu.edu/fs2/papers/idwpl05_English.pdf

USAID (2010). Special brief: revising the FEWS NET food insecurity severity scale. September 2010.
http://www.fews.net/docs/Publications/SB_FEWS%20NET%20Fo0d%20Insecurity%20Severity%20
Scale_091710.pdf

USAID (2010). Southern Africa food security outlook - January to June 2010. FEWS NET.
http://www.fews.net/docs/Publications/South_Qutlook_Jan_2010_final.pdf

USDA (2010). Food security assessment, 2010-20.
http://www.ers.usda.gov/Publications/GFA21/GFA21.pdf

VITO et al. (2010). World Wide Watch - earth observation products for FAO operational locust habitat
monitoring and for GIEWS agriculture monitoring. Belgian earth observation day.
http://eo.belspo.be/Docs/Resources/Presentations/BEODay2010/WWW.pdf


http://www.ilo.org/public/english/employment/mifacility/download/repaper6.pdf
http://eo.belspo.be/Docs/Resources/Presentations/BEODay2010/ADASCIS.pdf
http://www.agroinsurance.com/files//documents/FESA%20METHODOLOGY,%20VALIDATION,%20CONTRACT%20DESIGN.pdf
http://www.agroinsurance.com/files//documents/FESA%20METHODOLOGY,%20VALIDATION,%20CONTRACT%20DESIGN.pdf
www.mdpi.com/2072-4292/2/4/1057/pdf
http://home.wfp.org/stellent/groups/public/documents/ena/wfp227417.pdf
http://www.agriskmanagementforum.org/farmd/sites/agriskmanagementforum.org/files/Documents/vsmith-index-insurance.pdf
http://www.agriskmanagementforum.org/farmd/sites/agriskmanagementforum.org/files/Documents/vsmith-index-insurance.pdf
http://www.aec.msu.edu/fs2/papers/idwp105_English.pdf
http://www.fews.net/docs/Publications/SB_FEWS%20NET%20Food%20Insecurity%20Severity%20Scale_091710.pdf
http://www.fews.net/docs/Publications/SB_FEWS%20NET%20Food%20Insecurity%20Severity%20Scale_091710.pdf
http://www.fews.net/docs/Publications/South_Outlook_Jan_2010_final.pdf
http://www.ers.usda.gov/Publications/GFA21/GFA21.pdf
http://eo.belspo.be/Docs/Resources/Presentations/BEODay2010/WWW.pdf

GEONetCah: Marketing Earth Observation Products & Services part # 2 Al0

» 2.Crop modelling

Wagner, W. et al (2010). CANASAT : monitoring of the sugarcane cultivation area in South Central
Brazil. ISPRS.
http://www.isprs.org/proceedings/XXXVII1/part7/b/pdf/535_XXXVIII-part7B.pdf

World Bank (2011). Market information, transparency and food price volatility. Agricultural risk manage-
ment team, agriculture and rural development department. Presentation.
http://ec.europa.eu/dgs/jrc/downloads/events/20110928-food-sec/20110928-sadler.pdf

World Bank (2005). Managing agricultural production risk — innovations in developing countries. Agricul-
ture and rural development department.
http://siteresources.worldbank.org/INTARD/Resources/Managing_Ag_Risk_FINAL.pdf

Wood, S. et al. (2008). Leveraging GSDI for harmonization of spatial resources in support of global agri-
cultural development. IFPRI Harvest Choice. Presentation.
http://www.gsdidocs.org/gsdiconf/GSDI-10/slides/TS38.2.pdf


http://www.isprs.org/proceedings/XXXVIII/part7/b/pdf/535_XXXVIII-part7B.pdf
http://ec.europa.eu/dgs/jrc/downloads/events/20110928-food-sec/20110928-sadler.pdf
http://siteresources.worldbank.org/INTARD/Resources/Managing_Ag_Risk_FINAL.pdf
http://www.gsdidocs.org/gsdiconf/GSDI-10/slides/TS38.2.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 All

3.Water management

AfWCCI (2011). White paper on GEO capacity building and water resources in Africa. Addis Ababa, 2011.
http://www.earthobservations.org/documents/meetings/201102_2nd_awcs/20110223_25_2nd_awcs_
cb_white_paper.pdf

Bastiaanssen, W. (2011). Water managed by satellites: the unavoidable way forward. E-leaf, presentation.
TWA network / NSO international seminar on space & geomatics: serving global society.
http://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NS0%20Seminar_elLeaf_Bas-
tiaanssen.pdf

Dornblut, I. (2009). Hydrologic information — metadata, semantic structure for the description of hydro-
logic data. GRDC report series 39, final draft.
Apparently withdrawn

Doubkova, M. et al. (2012). SHARE: soil moisture for hydrometeorological applications. Earthzine,
February 2012.
http://www.earthzine.org/2012/02/02/share-soil-moisture-for-hydrometeorological-applications

EUGENE (2011). Status quo report water. WP4000, University of Bonn.
http://www.eugene-fp7.eu/docs/EUGENE_Water_Status_Quo_Report_Issue_1.pdf

European Commission, Enterprise and Industry (2011). Space research, a European journey. Space
research projects under the 7th framework programme for research.
http://ec.europa.eu/enterprise/policies/space/files/research/a_european_journey.pdf

European Environment Agency (2009). Water resources across Europe - confronting water scarcity and
drought.
http://www.eea.europa.eu/publications/water-resources-across-europe

Fekete, B.M. and Vorosmarty, C.J. (2007). The current status of global river discharge monitoring and
potential new technologies complementing traditional discharge measurements. IAHS publ. 309, 2007.
http://iahs.info/redbooks/a309/309015.pdf

Fernandez — Prieto, D., van Oevelen, P, Su, Z., Wagner, W. (2012). Advances in Earth observation for
water cycle science. Hydrology and Earth System Science.
http://www.hydrol-earth-syst-sci.net/16/543/2012/hess-16-543-2012.pdf

GEOSS (2011). Summary of the 2nd African water cycle symposium. Addis Ababa, 2011.
http://www.earthobservations.org/documents/meetings/201202_3rd_awcs/ExecSum_2GAWCS.pdf
http://ebookbrowse.com/20110223-25-2nd-awcs-summary-report-doc-d293046077

GEO User Interface Committee (2010). Critical earth observations priorities: water societal benefit area.
GEO task US-09-01a. http://sbageotask.larc.nasa.gov/Water_US0901a-FINAL.pdf

GEOWOW (2012). Emerging technologies analysis.
http://www.geowow.eu/resources/deliverablesstGEOWOW-IOU-WP2-12.1.1-v1.0.pdf


http://www.earthobservations.org/documents/meetings/201102_2nd_awcs/20110223_25_2nd_awcs_cb_white_paper.pdf
http://www.earthobservations.org/documents/meetings/201102_2nd_awcs/20110223_25_2nd_awcs_cb_white_paper.pdf
http://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NSO%20Seminar_eLeaf_Bastiaanssen.pdf
http://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NSO%20Seminar_eLeaf_Bastiaanssen.pdf
http://www.earthzine.org/2012/02/02/share-soil-moisture-for-hydrometeorological-applications
http://www.eugene-fp7.eu/docs/EUGENE_Water_Status_Quo_Report_Issue_1.pdf
http://ec.europa.eu/enterprise/policies/space/files/research/a_european_journey.pdf
http://www.eea.europa.eu/publications/water-resources-across-europe
http://iahs.info/redbooks/a309/309015.pdf
http://www.hydrol-earth-syst-sci.net/16/543/2012/hess-16-543-2012.pdf
http://www.earthobservations.org/documents/meetings/201202_3rd_awcs/ExecSum_2GAWCS.pdf
http://ebookbrowse.com/20110223-25-2nd-awcs-summary-report-doc-d293046077
http://sbageotask.larc.nasa.gov/Water_US0901a-FINAL.pdf
http://www.geowow.eu/resources/deliverables/GEOWOW-IOU-WP2-I2.1.1-v1.0.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 Al2

» 3.Water management

GEWEX (2010). GEWEX plans for 2013 and beyond.
http://www.gewex.org/2010pangewex/Mission%20Statement.pdf
http://www.gewex.org/images/Nov2010.pdf

Ghawana, T. et al. (2011). Spatial dimensions of land administration and user rights over groundwater:
case study of Kerala, India vs. Coca Cola. FIG working week 2011: bridging the gap between cultures.
http://repository.tudelft.nl/view/ir/uuid%3Aa62acl9d-ac6f-4aaa-9869-31e97ae893h8

GLOWASIS (2011). User requirements report. Deliverable no. 1. WP 10.1.
http://glowasis.eu/wp-content/uploads/GLOWASIS_User_Requirements_Report_final.pdf

Grabs, W. (2008). Statement of guidance for hydrology. WMO.
www.wmo.int/pages/prog/www/0SY/S0G/S0G-Hydrology.doc

GTOS-ECV (2009). Glaciers — glaciers and ice caps. TO6 Essential Climate Variables.
http://www.fao.org/gtos/doc/ECVs/T06/T06.pdf

GTOS-ECV (2009). Snow - snow cover. TO5 Essential Climate Variables.
http://www.fao.org/gtos/doc/ECVs/T05/T05.pdf

GTOS-ECV (2009). River discharge. TO1 Essential Climate Variables.
http://www.fao.org/gtos/doc/ECVs/T01/TOL.pdf

GTOS-ECV (2008). Water level — water level in lakes and reservoirs, water storage. TO4 Essential
Climate Variables. http://www.fao.org/gtos/doc/ECVs/T04/T04.pdf

GTOS-ECV (2008). Groundwater. TO3 Essential Climate Variables.
http://www.fao.org/gtos/doc/ECVs/T03/T03-Groundwater-report-v05.doc

Hadwen, T. (2010). Agriculture and Agri-Food Canada’s drought monitoring and information system.
Presentation, GEO — DRI drought monitoring workshop, Winnipeg, 2010.
http://www.drinetwork.ca/GEO-DRI/hadwen.pdf

IKartasasmita, M. (2009). Earth observation activities in Indonesia (related to GEOSS activities).
Presentation, third GEOSS Asia — Pacific symposium, 2009.
http://www.prime-pco.com/geoss/pdf/dayl/Country_and_Region_Reports/05_Indonesia.pdf

Lawford, R. (2010). Update on the Integrated Global Water Cycle Observation (IGWCQO) community of
practice. GEO user engagement session, Beijing, 2010.
http://www.earthobservations.org/documents/committees/uic/201011_UES/26_RLawford_IGWCO.pdf

Matsumoto, J. (2010). Current status of AMY (Asian monsoon years 2007 —2012) — outcome of Kunming
(Dec. 2009) and Tokyo (Jun. 2010) meetings. Presentation, APCC, Korea, 2010.
http://www.clivar.org/sites/default/files/imported/organization/faamp/presentations/AAMP10/4_AMY_
Matsumoto.pdf


http://www.gewex.org/2010pangewex/Mission%20Statement.pdf
http://www.gewex.org/images/Nov2010.pdf
http://repository.tudelft.nl/view/ir/uuid%3Aa62ac19d-ac6f-4aaa-9869-31e97ae893b8
http://glowasis.eu/wp-content/uploads/GLOWASIS_User_Requirements_Report_final.pdf
www.wmo.int/pages/prog/www/OSY/SOG/SOG-Hydrology.doc
http://www.fao.org/gtos/doc/ECVs/T06/T06.pdf
http://www.fao.org/gtos/doc/ECVs/T05/T05.pdf
http://www.fao.org/gtos/doc/ECVs/T01/T01.pdf
http://www.fao.org/gtos/doc/ECVs/T04/T04.pdf
http://www.fao.org/gtos/doc/ECVs/T03/T03-Groundwater-report-v05.doc
http://www.drinetwork.ca/GEO-DRI/hadwen.pdf
http://www.prime-pco.com/geoss/pdf/day1/Country_and_Region_Reports/05_Indonesia.pdf
http://www.earthobservations.org/documents/committees/uic/201011_UES/26_RLawford_IGWCO.pdf
http://www.clivar.org/sites/default/files/imported/organization/aamp/presentations/AAMP10/4_AMY_Matsumoto.pdf
http://www.clivar.org/sites/default/files/imported/organization/aamp/presentations/AAMP10/4_AMY_Matsumoto.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 Al3

» 3.Water management

McGlade, J. et al. (2012). Measuring water use in a green economy. UNEP - International Resource
Panel. http://www.unep.org/resourcepanel/Portals/24102/Measuring_Water.pdf

Mutiga, J.IK., Su, Z.B., Woldai, T. (2011). Impacts of agricultural intensification through upscaling of
suitable rainwater harvesting technologies in the upper Ewaso Ngiro North basin, Kenya. Hydrology and
earth system sciences discussions 8.
http://www.hydrol-earth-syst-sci-discuss.net/8/2477/2011/hessd-8-2477-2011-print.pdf

NIDIS (2007). The national integrated drought information system implementation plan - a pathway to
national resilience.
http://www.drought.gov/media/imageserver/NIDIS/content/whatisnidis/NIDIS-IPFinal-JuneQ7.pdf

Rao, V.V. and Raju, PV. (2010). Water resources management. Chapter 6, remote sensing applications.
National Remote Sensing Centre, India.
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_
NRSC_2010.pdf

Su, Z. (2008). TIGER or DRAGON: capacity building in earth observation water resources systems as
backbone for informed water resources management.
http://www.itc.nl/PDF/report_executive_seminar.pdf

Subramanian, S.K. and Seshadri, K. (2010). Groundwater. Chapter 8, remote sensing applications.
National Remote Sensing Centre, India.
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_
NRSC_2010.pdf

Trenberth, IK.E. (2011). The new GEWEX.
http://www.cgd.ucar.edu/staff/trenbert/Presentations/GEWEX-summary4AMS_ss.pptx

UN Economic Commission for Europe (2010). Guidance on water and adaptation to climate change.
http://www.unece.org/fileadmin/DAM/env/documents/2009/Wat/mp_wat/ECE_MP.WAT_30_E.pdf

UNEP (2010). Africa water atlas.
http://na.unep.net/atlas/africaWater/downloads/chapters/africa_water_atlas_i-36.pdf

UNESCO/THP (2010). Application of satellite remote sensing to support water resources management in
Africa: results from the TIGER initiative. IHP-VII technical documents in hydrology no. 85.
http://unesdoc.unesco.org/images/0018/001880/188045m.pdf

United Nations Statistics Division (2007). System of environmental-economic accounting for water.
http://unstats.un.org/unsd/statcom/doc07/SEEAW_SC2007.pdf

Vekerdy, Z. et al. (2008). TIGER capacity building: growing from projects to professional community.
http://www.isprs.org/proceedings/XXXVIII/part6/papers/Vekerdy/2010%20Vekerdy%20etal_
TBCF%20growing%20from%20projects%20to%20professional %e20community_abstract.pdf


http://www.unep.org/resourcepanel/Portals/24102/Measuring_Water.pdf
http://www.hydrol-earth-syst-sci-discuss.net/8/2477/2011/hessd-8-2477-2011-print.pdf
http://www.drought.gov/media/imageserver/NIDIS/content/whatisnidis/NIDIS-IPFinal-June07.pdf
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_NRSC_2010.pdf
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_NRSC_2010.pdf
http://www.itc.nl/PDF/report_executive_seminar.pdf
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_NRSC_2010.pdf
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_NRSC_2010.pdf
http://www.cgd.ucar.edu/staff/trenbert/Presentations/GEWEX-summary4AMS_ss.pptx
http://www.unece.org/fileadmin/DAM/env/documents/2009/Wat/mp_wat/ECE_MP.WAT_30_E.pdf
http://na.unep.net/atlas/africaWater/downloads/chapters/africa_water_atlas_i-36.pdf
http://unesdoc.unesco.org/images/0018/001880/188045m.pdf
http://unstats.un.org/unsd/statcom/doc07/SEEAW_SC2007.pdf
http://www.isprs.org/proceedings/XXXVIII/part6/papers/Vekerdy/2010%20Vekerdy%20etal_TBCF%20growing%20from%20projects%20to%20professional%20community_abstract.pdf
http://www.isprs.org/proceedings/XXXVIII/part6/papers/Vekerdy/2010%20Vekerdy%20etal_TBCF%20growing%20from%20projects%20to%20professional%20community_abstract.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2

» 3.Water management

Verplanke, J. et al. (2010). HSW final report: empowering communities in East Africa in water service
provision through human sensor webs. UN-HABITAT / University of Twente.
ftp://ftp.itc.nl/pub/pgis/HSW/HSW %20final %20report.pdf

Wang, X.L. et al. (2011). Evaluating nitrogen removal by vegetation uptake using satellite image time
series in riparian catchments. Science of the total environment 409.
http://www.sciencedirect.com/science/article/pii/S0048969711002762

Wateraid (2010). Waterpoint mapping.
http://www.waterpointmapper.org

Welle, K. (2010). Strategic review of WaterAid’s waterpoint mapping in East Africa. Based on a review
of Ethiopia, Kenya, Tanzania and Uganda. WaterAid.
http://www.wateraid.org/documents/plugin_documents/east_africa_water_point_mapping_report.pdf

Wilhite, D.A. (chair) et al. (2006). Managing drought: a roadmap for change in the United States.
Geological Society of America, conference report “*Managing drought and water scarcity in vulnerable
environments”.

http://geosociety.org/meetings/06drought/roadmap.pdf

WO (2009). Guide to hydrological practices, volume 1: hydrology — from measurement to hydrological
information.
http://www.hydrology.nl/images/docs/hwrp/WMO_Guide_168_Vol_I_en.pdf

WMO (2009). Guide to hydrological practices, volume 2: management of water resources and application
of hydrological practices.
http://www.hydrology.nl/images/docs/hwrp/WMO_Guide_168_Vol_II_en.pdf

WO (2006). Drought monitoring and early warning: concepts, progress and future challenges.
http://www.wamis.org/agm/pubs/brochures/WMO01006e.pdf

Yamanaka, M.D. et al. (2008). HARIMAU radar profiler network over the Indonesian maritime
continent: a GEOSS early achievement for hydrological cycle and disaster prevention. Journal of disaster
research, vol. 3, no. 1.

http://www.jamstec.go.jp/iorgc/harimau/morishu/ronbun/jdr2008_yamanaka.pdf


ftp://ftp.itc.nl/pub/pgis/HSW/HSW%20final%20report.pdf
http://www.sciencedirect.com/science/article/pii/S0048969711002762
http://www.waterpointmapper.org
http://www.wateraid.org/documents/plugin_documents/east_africa_water_point_mapping_report.pdf
http://geosociety.org/meetings/06drought/roadmap.pdf
http://www.hydrology.nl/images/docs/hwrp/WMO_Guide_168_Vol_I_en.pdf
http://www.hydrology.nl/images/docs/hwrp/WMO_Guide_168_Vol_II_en.pdf
http://www.wamis.org/agm/pubs/brochures/WMO1006e.pdf
http://www.jamstec.go.jp/iorgc/harimau/morishu/ronbun/jdr2008_yamanaka.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 Al5

4. Environmental management

Ali, A. et al (2012). Comparative performance analysis of a hyper-temporal NDVI analysis approach and
a landscape-ecological mapping approach. ISPRS.
http://www.isprs-ann-photogramm-remote-sens-spatial-inf-sci.net/I-7/105/2012/isprsannals-
[-7-105-2012.pdf

Ardila, J.P. et al (2011). Markov-random-field-based super-resolution mapping for identification of urban
trees in VHR images. ISPRS journal of photogrammetry and remote sensing 66.
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=5649523 &url=http%3A%2F % 2Fieeexplore.
ieee.org%2Fiel5%2F5639672%2F5648802%2F05649523.pdf%3Farnumber%3D5649523
http://www.isprs.org/proceedings/xxxviii/4-c7/pdf/Tolpekin_90.pdf

Arino, 0. and Kalogirou, V. (2009). GlobCorine. Presentation ESA GlobCorine final meeting.
http://due.esrin.esa.int/prjs/Results/131-176-149-30_20091124102533.pdf

Arino, 0. (2008). GlobCover — a land cover map for the year 2005. Presentation ESA.
http://www.dpi.inpe.br/geoforest/pdf/Globcover_GEOQO_eva_nov08.pdf

Bahurel, P. (2007). MyOcean, building up the “*Marine Core Service”. Window on GMES.
http://www.moon-oceanforecasting.eu/files/ENQ0708-06.pdf

Balthazar, V. et al (2010). Remote sensing of the forest transition and its ecosystem impacts in mountain
environments — FOMO. Presentation Belgian Earth Observation Day.
http://eo.belspo.be/Docs/Resources/Presentations/BEODay2010/FOMO.pdf

Bliki, J. et al (2011). Sensor web technology for sharing environmental data across Europe.
http://inspire.jrc.ec.europa.eu/events/conferences/inspire_2011/presentations/45.pdf

Caetano, M. (2009). LULC applications — ESA advanced training course on land remote sensing.
http://earth.eo.esa.int/landtraining09/D4L1.pdf

CBD (2007). Biodiversity and climate change. http://www.chd.int/doc/bioday/2007/ibd-2007-booklet-01-en.pdf

Census of Marine Life (2010). First Census of Marine Life 2010 — Highlights of a decade of discovery.
http://www.coml.org/pressreleases/census2010/PDF/Highlights-2010-Report-Low-Res.pdf

Census of Marine Life (2010). Summary of the First Census of Marine Life 2010.
http://www.coml.org/pressreleases/census2010/PDF/English--Census%20Summary.pdf

Climate Change Science Compendium (2009). Earth’s ecosystems.
http://www.unep.org/pdf/ccScienceCompendium2009/cc_ScienceCompendium2009_full_en.pdf
http://www.unep.org/pdf/ccScienceCompendium2009/cc_ScienceCompendium2009_ch4_en.pdf

CLIVAR-GOOS Indian Ocean Panel et al (2006). Understanding the role of the Indian Ocean in the
climate system — implementation plan for sustained operations. WCRP informal report no. 5/2006.
http://www.pmel.noaa.gov/tao/rama/Ind00S_Plan.pdf


http://www.isprs-ann-photogramm-remote-sens-spatial-inf-sci.net/I-7/105/2012/isprsannals-I-7-105-2012.pdf
http://www.isprs-ann-photogramm-remote-sens-spatial-inf-sci.net/I-7/105/2012/isprsannals-I-7-105-2012.pdf
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=5649523&url=http%3A%2F%2Fieeexplore.ieee.org%2Fiel5%2F5639672%2F5648802%2F05649523.pdf%3Farnumber%3D5649523
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=5649523&url=http%3A%2F%2Fieeexplore.ieee.org%2Fiel5%2F5639672%2F5648802%2F05649523.pdf%3Farnumber%3D5649523
http://www.isprs.org/proceedings/xxxviii/4-c7/pdf/Tolpekin_90.pdf
http://due.esrin.esa.int/prjs/Results/131-176-149-30_20091124102533.pdf
http://www.dpi.inpe.br/geoforest/pdf/Globcover_GEO_eva_nov08.pdf
http://www.moon-oceanforecasting.eu/files/EN0708-06.pdf
http://eo.belspo.be/Docs/Resources/Presentations/BEODay2010/FOMO.pdf
http://inspire.jrc.ec.europa.eu/events/conferences/inspire_2011/presentations/45.pdf
http://earth.eo.esa.int/landtraining09/D4L1.pdf
http://www.cbd.int/doc/bioday/2007/ibd-2007-booklet-01-en.pdf
http://www.coml.org/pressreleases/census2010/PDF/Highlights-2010-Report-Low-Res.pdf
http://www.coml.org/pressreleases/census2010/PDF/English--Census%20Summary.pdf
http://www.unep.org/pdf/ccScienceCompendium2009/cc_ScienceCompendium2009_full_en.pdf
http://www.unep.org/pdf/ccScienceCompendium2009/cc_ScienceCompendium2009_ch4_en.pdf
http://www.pmel.noaa.gov/tao/rama/IndOOS_Plan.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 Al6

» 4. Environmental management

Committee on Environment and Natural Resources, Subcommittee on Ecological Systems. Ecological
forecasting — agenda for the future.
http://www.whitehouse.gov/files/documents/ostp/NSTC%20Reports/Ecological%20Forecasting%20
Brochure.pdf

De Bie, C.A.J.M. et al (2012). LaHMa: a landscape heterogeneity mapping method using hyper-temporal
datasets. International Journal of Geographical Information Science.
http://www.itc.nl/about_itc/resumes/debie.aspx

De Leeuw, J. et al (2010). The function of remote sensing in support of environmental policy. Remote
Sensing 2010, no. 2. http://www.mdpi.com/2072-4292/2/7/1731

De Sherbinin, A. (2005). Remote sensing in support of ecosystem management treaties and trans-
boundary conservation. CIESIN.
http://sedac.ciesin.columbia.edu/rs-treaties/RS&EMTreaties_Nov05_screen.pdf

Dubois, G. et al (2012). A digital observatory for protected areas — DOPA, a GEO-BON contribution to the
monitoring of African biodiversity.
http://www.earthobservations.org/documents/cop/bi_geobon/dopa/about_dopa.pdf

EBONE (2010). Design of a plan for an integrated biodiversity observing system in space and time.
http://nora.nerc.ac.uk/9585/1/EBONE_D1-1_Indicators_Febl0-V2-11-final.pdf

EC-JRC (2006). Marine and coastal dimension of climate change in Europe — a report to the European
Water Directors. Institute for Environment and Sustainability.
http://www.sahfos.ac.uk/climate%20encyclopaedia/pdfs/ccreport_final9.pdf

European Environmental Agency (2010). The European environment — state and outlook.
http://www.eea.europa.eu/soer/intropage

European Environment Agency (2010). 10 messages for 2010 — climate change and biodiversity. No. 1.
http://www.eea.europa.eu/publications/10-messages-for-2010/message-1-biodiversity-and-climate-
change

European Environment Agency (2010). 10 messages for 2010 — protected areas. No. 2.
http://www.eea.europa.eu/publications/10-messages-for-2010-2014/at_download/file

European Environment Agency (2010). 10 messages for 2010 — freshwater ecosystems. No. 3.
http://www.eea.europa.eu/publications/10-messages-for-2010-2014-1/at_download/file

European Environment Agency (2010). 10 messages for 2010 — marine ecosystems. No. 4.
http://www.eea.europa.eu/publications/10-messages-for-2010-2014-2/at_download/file

European Environment Agency (2010). 10 messages for 2010 — forest ecosystems. No. 5.
http://www.eea.europa.eu/publications/10-messages-for-2010-2014-3/at_download/file


http://www.whitehouse.gov/files/documents/ostp/NSTC%20Reports/Ecological%20Forecasting%20Brochure.pdf
http://www.whitehouse.gov/files/documents/ostp/NSTC%20Reports/Ecological%20Forecasting%20Brochure.pdf
http://www.itc.nl/about_itc/resumes/debie.aspx
http://www.mdpi.com/2072-4292/2/7/1731
http://sedac.ciesin.columbia.edu/rs-treaties/RS&EMTreaties_Nov05_screen.pdf
http://www.earthobservations.org/documents/cop/bi_geobon/dopa/about_dopa.pdf
http://nora.nerc.ac.uk/9585/1/EBONE_D1-1_Indicators_Feb10-V2-11-final.pdf
http://www.sahfos.ac.uk/climate%20encyclopaedia/pdfs/ccreport_final9.pdf
http://www.eea.europa.eu/soer/intropage
http://www.eea.europa.eu/publications/10-messages-for-2010/message-1-biodiversity-and-climate-change
http://www.eea.europa.eu/publications/10-messages-for-2010/message-1-biodiversity-and-climate-change
http://www.eea.europa.eu/publications/10-messages-for-2010-2014/at_download/file
http://www.eea.europa.eu/publications/10-messages-for-2010-2014-1/at_download/file
http://www.eea.europa.eu/publications/10-messages-for-2010-2014-2/at_download/file
http://www.eea.europa.eu/publications/10-messages-for-2010-2014-3/at_download/file

GEONetCab: Marketing Earth Observation Products & Services part # 2 Al7

» 4. Environmental management

European Environment Agency (2010). 10 messages for 2010 — urban ecosystems. No. 6.
http://www.eea.europa.eu/publications/10-messages-for-2010/message-6-urban-ecosystems

European Environment Agency (2010). 10 messages for 2010 — agricultural ecosystems. No. 7.
http://www.eea.europa.eu/publications/10-messages-for-2010-agricultural-ecosystems/at_download/file

European Environment Agency (2010). 10 messages for 2010 — mountain ecosystems. No. 8.
http://www.eea.europa.eu/publications/10-messages-for-2010-mountain-ecosystems/at_download/file

European Environment Agency (2010). 10 messages for 2010 — coastal ecosystems. No. 9.
http://www.eea.europa.eu/publications/10-messages-for-2010-coastal-ecosystems/at_download/file

European Environment Agency (2010). 10 messages for 2010 — cultural landscapes and biodiversity
heritage. No. 10. http://www.eea.europa.eu/publications/10-messages-for-2010-2013/at_download/file

Fitoka, E., Keramitsoglou, I., Riddiford, N.J. (2008). Inventory assessment and monitoring of
Mediterranean wetlands: mapping wetlands using earth observation techniques.
http://researchrepository.murdoch.edu.au/10466/1/Mapping_wetlands_using_Earth_Qbservation_tech-
niques.pdf

Forest Trends, and the Ecosystem Marketplace (2008). Payment for ecosystem services: market profiles.
http://ecosystemmarketplace.com/documents/acrobat/PES_Matrix_Profiles_ PROFOR.pdf

GBIF (2007). The GBIF data portal... a practical hands-on tutorial.
http://data.gbif.org

GEO (2010). Critical Earth observations priorities — ecosystems societal benefit area. Part 1. GEO task
US-09-01a. http://sbageotask.larc.nasa.gov/Ecosystems_US0901a-FINAL.pdf

GEO (2010). Critical Earth observations priorities — ecosystems societal benefit area. Part 2. GEO task
US-09-01a.
http://sbageotask.larc.nasa.gov/Ecosystems_Pt2_US0901a-FINAL.pdf

GEO (2010). Critical Earth observations priorities — biodiversity societal benefit area. GEO task US-09-
Ola.

http://sbageotask.larc.nasa.gov/Biodiversity_US0901a-FINAL.pdf
http://sbageotask.larc.nasa.gov/Biodiversity_US0901a-FINAL_2012.pdf

GEO-AIP (2009). Arctic food chain, climate change and biodiversity WG scenario engineering report.
GEOSS architecture implementation pilot, phase 2.
http://www.ogcnetwork.net/pub/ogcnetwork/GEOSS/AIP3/documents/FINAL-arcrtic_fchain_AIP_
SBA_ER.pdf

GEOBON (2011). Adequacy of biodiversity observation systems to support the CBD 2020 targets. CBD.
http://www.earthobservations.org/documents/cop/bi_geobon/2011_cbd_adequacy_report.pdf


http://www.eea.europa.eu/publications/10-messages-for-2010/message-6-urban-ecosystems
http://www.eea.europa.eu/publications/10-messages-for-2010-agricultural-ecosystems/at_download/file
http://www.eea.europa.eu/publications/10-messages-for-2010-mountain-ecosystems/at_download/file
http://www.eea.europa.eu/publications/10-messages-for-2010-coastal-ecosystems/at_download/file
http://www.eea.europa.eu/publications/10-messages-for-2010-2013/at_download/file
http://researchrepository.murdoch.edu.au/10466/1/Mapping_wetlands_using_Earth_Observation_techniques.pdf
http://researchrepository.murdoch.edu.au/10466/1/Mapping_wetlands_using_Earth_Observation_techniques.pdf
http://ecosystemmarketplace.com/documents/acrobat/PES_Matrix_Profiles_PROFOR.pdf
http://data.gbif.org
http://sbageotask.larc.nasa.gov/Ecosystems_US0901a-FINAL.pdf
http://sbageotask.larc.nasa.gov/Ecosystems_Pt2_US0901a-FINAL.pdf
http://sbageotask.larc.nasa.gov/Biodiversity_US0901a-FINAL.pdf
http://sbageotask.larc.nasa.gov/Biodiversity_US0901a-FINAL_2012.pdf
http://www.ogcnetwork.net/pub/ogcnetwork/GEOSS/AIP3/documents/FINAL-arcrtic_fchain_AIP_SBA_ER.pdf
http://www.ogcnetwork.net/pub/ogcnetwork/GEOSS/AIP3/documents/FINAL-arcrtic_fchain_AIP_SBA_ER.pdf
http://www.earthobservations.org/documents/cop/bi_geobon/2011_cbd_adequacy_report.pdf

GEONetCah: Marketing Earth Observation Products & Services part # 2 Al18

» 4. Environmental management

GeoVille (2012). GeoVille environmental services. EOMag issue 29. http://eomag.eu/issues?i=29

GMES (2012). Satellites support monitoring of Europe’s green lungs. Issue 14.
http://fesamultimedia.esa.int/docs/EarthObservation/GMES_brief_ForestMonitoring_Issuel4_June2012.
pdf

Hall, R.J. et al (2009). Creating a national forest biomass map of Canada by integrating satellite data and
models. Presentation GOFC-GOLD biomass meeting, Natural Resources Canada.
http://www.gofcgold.wur.nl/documents/missoula09/9_Hall%20ECV %20biomass%20canadav2.pdf

Herold, M., Hubald, R. and di Gregorio, A. (2008). Translating and evaluating land cover legends using the
UN Land Cover Classification System (UNLCCS). GOFC-GOLD.
http://nofc.cfs.nrcan.gc.ca/gofc-gold/Report%20Series/GOLD_43.pdf

IGBP (2003). Marine ecosystems and global change. Global ocean ecosystems dynamics. IGBP science
no. 5. www.globec.org/downloader.php?id=155

Jensen, S., Daffner, F., Steenmans, C. (2008). Towards a shared environmental information system (SEIS)
— network architecture for EEA/EIONET. Presentation European Environment Agency.
http://www.ec-gis.org/Workshops/inspire_2008/presentations/05_04_jensen.pdf

Jirka, S. and Broring, A. (2012). Practical experiences with sensor web technology.
http://ifgi.uni-muenster.de/~arneb/Practical%20Experiences%20with%20Sensor%20Web%20Tech-
nology.pdf

Lomolino, M. et al (2010). The geographic and ecological foundations of biogeography, chapter 3 — the
geographic template, visualization and analysis of biogeographic patterns. Biogeography, fourth edition,
chapter 3. Sinauer. http://www.sinauer.com/media/wysiwyg/samples/Lomolinode_ChO3biogeo.pdf

Medias, JRC, VITO (2006). VGT4Africa user manual, first edition.
http://www.vgtdafrica.org/PublicDocuments/VGT4AFRICA_user_manual.pdf

Millennium Ecosystem Assessment (2005). Ecosystems and human well-being — biodiversity synthesis.
World Resources Institute.
http://www.maweb.org/documents/document.354.aspx.pdf

NASA-NGO Biodiversity Working Group, UNEP-WCNMC (2007). Sourcebook on remote sensing and
biodiversity indicators. Convention on Biological Diversity.
http://cce.nasa.gov/pdfs/chd-ts-32_sourcebook.pdf

NRSC (2010). Remote sensing applications — chapter 2: land use and land cover analysis.
http://www.nrsc.gov.in/publications/index.html
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Chapter%202_Land%20use %20
and%20land%20cover%20analysis_Sudhakar%20S%20%26%20Kameshwara%20Ra0%20SVC_
NRSC_2010.pdf


http://eomag.eu/issues?i=29
http://esamultimedia.esa.int/docs/EarthObservation/GMES_brief_ForestMonitoring_Issue14_June2012.pdf
http://esamultimedia.esa.int/docs/EarthObservation/GMES_brief_ForestMonitoring_Issue14_June2012.pdf
http://www.gofcgold.wur.nl/documents/missoula09/9_Hall%20ECV%20biomass%20canadav2.pdf
http://nofc.cfs.nrcan.gc.ca/gofc-gold/Report%20Series/GOLD_43.pdf
www.globec.org/downloader.php?id=155
http://www.ec-gis.org/Workshops/inspire_2008/presentations/05_04_jensen.pdf
http://ifgi.uni-muenster.de/~arneb/Practical%20Experiences%20with%20Sensor%20Web%20Technology.pdf
http://ifgi.uni-muenster.de/~arneb/Practical%20Experiences%20with%20Sensor%20Web%20Technology.pdf
http://www.sinauer.com/media/wysiwyg/samples/Lomolino4e_Ch03biogeo.pdf
http://www.vgt4africa.org/PublicDocuments/VGT4AFRICA_user_manual.pdf
http://www.maweb.org/documents/document.354.aspx.pdf
http://cce.nasa.gov/pdfs/cbd-ts-32_sourcebook.pdf
http://www.nrsc.gov.in/publications/index.html
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Chapter%202_Land%20use%20and%20land%20cover%20analysis_Sudhakar%20S%20%26%20Kameshwara%20Rao%20SVC_NRSC_2010.pdf
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Chapter%202_Land%20use%20and%20land%20cover%20analysis_Sudhakar%20S%20%26%20Kameshwara%20Rao%20SVC_NRSC_2010.pdf
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Chapter%202_Land%20use%20and%20land%20cover%20analysis_Sudhakar%20S%20%26%20Kameshwara%20Rao%20SVC_NRSC_2010.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 Al9

» 4. Environmental management

OBSERVE (2012). Strengthening and development of Earth observation activities for the environment in
the Balkan area. D2.5 roadmap and strategy plan.
http://www.observe-fp7.eu/index.php?option=com_content&view=article&id=125&Itemid=234

0OECD (2012). Enhancing capacity, a basis for greening development. Summary.
http://www.oecd.org/dac/environmentanddevelopment/enhancingcapacityforgreeningdevelopment.htm

Orr, B.J. (2011). Scientific review of the UNCCD provisionally accepted set of impact indicators to
measure the implementation of strategic objectives 1, 2 and 3. White paper, version 1.
http://www.unccd.int/en/programmes/Science/Monitoring-Assessment/Documents/White%20paper_Sci-
entific%20review%20set%200f%20indicators_Verl.pdf

Ouyang, W. et al (2012). Integration of multi-sensor data to assess grassland dynamics in a Yellow River
sub-watershed. Ecological Indicators 18.
http://www.sciencedirect.com/science/article/pii/S1470160X11003785

Pinardi, N. (2009). Marine Core Service products in support of the Marine Strategy Framework Direc-
tive. Presentation.
https://webgate.ec.europa.eu/maritimeforum/system/files/Marine%20Core%20Service%20Prod-
ucts-%20Pinardi.pdf

Pinardi, N. (2008). Ten years to build the GMES Marine Core Service component for the Mediterranean
Sea. Window on GMES.
http://www.moon-oceanforecasting.eu/filessMCS_Mediterranean_Sea_by_Nadia_Pinardi.pdf

Pironio, E. et al (2012). The role of earth observation for biodiversity evaluation and protected areas
management. European Commission DG DEVCO and JRC.
http://ec.europa.eu/enterprise/newsroom/cf/_getdocument.cfm?doc_id=7093

Pittiglio, C. et al (2011). Identifying transit corridors for elephant using a long time-series. International
journal of applied earth observation and geoinformation 14.
http://www.resource-ecology.org/publ/2012_Pittiglio, Skidmore,Gils, Prins_IdentifyingTransitCorridors-
ForElephantUsingALongTimeSeries.pdf

Platt, J. (2012). Remote sensing emerges as an important tool for habitat and species conservation.
Earthzine.
http://www.earthzine.org/2012/06/27/remote-sensing-emerges-as-an-important-tool-for-habitat-and-
species-conservation/

Rao, E.P.R., Satyanarayana, B.V., Nayak, S. (2008). Ocean data and information system (ODIS) and web-
based services. ISPRS. http://www.isprs.org/proceedings/XXXVII/congress/4_pdf/123.pdf

Reid, P.C. et al (2010). A global continuous plankton recorder programme.
https://abstracts.congrex.com/scripts/jmevent/abstracts/fcxnl-09a02a-1838305-1-cwp2c03.pdf


http://www.observe-fp7.eu/index.php?option=com_content&view=article&id=125&Itemid=234
http://www.oecd.org/dac/environmentanddevelopment/enhancingcapacityforgreeningdevelopment.htm
http://www.unccd.int/en/programmes/Science/Monitoring-Assessment/Documents/White%20paper_Scientific%20review%20set%20of%20indicators_Ver1.pdf
http://www.unccd.int/en/programmes/Science/Monitoring-Assessment/Documents/White%20paper_Scientific%20review%20set%20of%20indicators_Ver1.pdf
http://www.sciencedirect.com/science/article/pii/S1470160X11003785
https://webgate.ec.europa.eu/maritimeforum/system/files/Marine%20Core%20Service%20Products-%20Pinardi.pdf
https://webgate.ec.europa.eu/maritimeforum/system/files/Marine%20Core%20Service%20Products-%20Pinardi.pdf
http://www.moon-oceanforecasting.eu/files/MCS_Mediterranean_Sea_by_Nadia_Pinardi.pdf
http://ec.europa.eu/enterprise/newsroom/cf/_getdocument.cfm?doc_id=7093
http://www.resource-ecology.org/publ/2012_Pittiglio,Skidmore,Gils,Prins_IdentifyingTransitCorridorsForElephantUsingALongTimeSeries.pdf
http://www.resource-ecology.org/publ/2012_Pittiglio,Skidmore,Gils,Prins_IdentifyingTransitCorridorsForElephantUsingALongTimeSeries.pdf
http://www.earthzine.org/2012/06/27/remote-sensing-emerges-as-an-important-tool-for-habitat-and-species-conservation/
http://www.earthzine.org/2012/06/27/remote-sensing-emerges-as-an-important-tool-for-habitat-and-species-conservation/
http://www.isprs.org/proceedings/XXXVII/congress/4_pdf/123.pdf
https://abstracts.congrex.com/scripts/jmevent/abstracts/fcxnl-09a02a-1838305-1-cwp2c03.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2

» 4. Environmental management

Roddier-Quefelec, C. (2012). Towards a shared environmental information system (SEIS) in the
European neighbourhood — link with water accounts. Workshop on water accounts and statistics for the
Mediterranean countries. European Environment Agency.
https://unstats.un.org/unsd/envaccounting/workshops/Beirut2012/Beirut2012-7.PDF

SAHFOS (2009). Ecological status report 2009 — the ecological status of the North Atlantic environment
based on observations from the Continuous Plankton Recorder study.
http://www.sahfos.ac.uk/media/2326934/ecological %20status%202009%20low%20res.pdf

SAHFOS (2007). Ecological status report 2007/2008 — the ecological status of the North Atlantic
environment based on observations from the Continuous Plankton Recorder study.
http://www.sahfos.ac.uk/annual_reports/Eco%20status%202008.pdf

SarVision (2011). Impact of oil plantations on peatland conversion in Sarawak 2005 — 2010 — summary
report. http://www.sarvision.nl/~wielaard/DOEN/80079-SV-DOEN_SatelliteAssessment_20110125.pdf

Santoleri, R.and Tonani, M. (2012). GMES Marine Service: MyOcean, MyOcean2, ECOMF. Presentation.
http://www.asi.it/files/MyOcean.pdf

Sayre, R. et al (2009). A new map of standardized terrestrial ecosystems of the conterminous United
States. USGS. http://pubs.usgs.gov/pp/1768/ppl768.pdf

Skidmore, A.K. et al (2011). Geospatial tools addressing emerging issues in spatial ecology: a review and
commentary on the special issue. International Journal of Geographical Information Science, vol. 25, no. 3.
http://www.itc.nl/Pub/NRS/NRS-Output.html?[=1&y=2011&d=NRS

Steenmans, C. (2007). Shared environmental information system. Presentation European Environment
Agency. http://www.kvvm.gov.hu/cimg/documents/Steenmans_HU.pdf

Tebbs, E.J. et al (2012). Remote sensing of alkaline-saline lakes: applications to flamingo conservation.
Earthzine.
http://www.earthzine.org/2012/01/11/remote-sensing-of-alkaline-saline-lakes-applications-to-flamingo-
conservation/

Tucker, G. et al (2005). Guidelines for biodiversity assessment and monitoring for protected areas. KMTNC.
http://www.forestrynepal.org/images/publications/PA_Guidelines_BMA.pdf

Turner, W. (2010). The integration imperative — redrawing the lines to invigorate research and spark
applications. Presentation NASA biodiversity and ecological forecasting team meeting.
http://cceo.gsfc.nasa.gov/cce/biodiversity_2010agenda.html

UNEP (2012). UNEP yearbook 2012 — emerging issues in our global environment.
http://www.unep.org/yearbook/2012/pdfs/UYB_2012_FULLREPORT.pdf


https://unstats.un.org/unsd/envaccounting/workshops/Beirut2012/Beirut2012-7.PDF
http://www.sahfos.ac.uk/media/2326934/ecological%20status%202009%20low%20res.pdf
http://www.sahfos.ac.uk/annual_reports/Eco%20status%202008.pdf
http://www.sarvision.nl/~wielaard/DOEN/80079-SV-DOEN_SatelliteAssessment_20110125.pdf
http://www.asi.it/files/MyOcean.pdf
http://pubs.usgs.gov/pp/1768/pp1768.pdf
http://www.itc.nl/Pub/NRS/NRS-Output.html?l=1&y=2011&d=NRS
http://www.kvvm.gov.hu/cimg/documents/Steenmans_HU.pdf
http://www.earthzine.org/2012/01/11/remote-sensing-of-alkaline-saline-lakes-applications-to-flamingo-conservation/
http://www.earthzine.org/2012/01/11/remote-sensing-of-alkaline-saline-lakes-applications-to-flamingo-conservation/
http://www.forestrynepal.org/images/publications/PA_Guidelines_BMA.pdf
http://cceo.gsfc.nasa.gov/cce/biodiversity_2010agenda.html
http://www.unep.org/yearbook/2012/pdfs/UYB_2012_FULLREPORT.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A?21

» 4. Environmental management

UNEP (2011). Sustaining forests — investing in our common future. UNEP policy series, ecosystem
management.
http://www.unep.org/ecosystemmanagement/Portals/7/Documents/unep_policy_series/SthUNEP Policy
Series.pdf

UNEP (2011). UNEP yearbook 2011 — emerging issues in our global environment.
http://www.unep.org/yearbook/2011/pdfs/UNEP_YEARBOOK_Fullreport.pdf

UNEP (2010). UNEP yearbook 2010 — new science and developments in our changing environment.
http://www.unep.org/pdf/year_book_2010.pdf

UNEP et al (2010). TEEB - The economics of ecosystems and biodiversity for business.
www.teebweb.org

UNEP et al (2010). TEEB - The economics of ecosystems and biodiversity for local and regional policy
makers. www.teebweb.org

UNEP (2009). UNEP yearbook 2009 — new science and developments in our changing environment.
http://www.unep.org/yearbook/2009/PDF/UNEP_Year_Book_2008_EN_Full.pdf

UNEP et al (2009). TEEB - The economics of ecosystems and biodiversity for national and international
policy makers. www.teebweb.org

UNEP et al (2009). TEEB - The economics of ecosystems and biodiversity, mainstreaming the econom-
ics of nature. A synthesis of the approach, conclusions and recommendations of TEEB. www.teebweb.org
http://www.uncsd2012.org/content/documents/TEEB.pdf

UNEP et al (2009). TEEB -The economics of ecosystems and biodiversity, a quick guide to TEEB for local
and regional policy makers. www.teebweb.org

UNEP et al (2009). TEEB - The economics of ecosystems and biodiversity, climate issues update.
www.teebweb.org
http://www.unep.ch/etb/ebulletin/pdf/TEEB-ClimatelssuesUpdate-Sep2009.pdf

UNEP et al (2009). TEEB - The economics of ecosystems and biodiversity, an interim report.
www.teebweb.org

UNEP et al (2008). Global ecological forest classification and forest protected area gap analysis.
http://www.chd.int/forest/doc/forest-gap-analysis_2009_2nd%20ed.pdf

UNESCO-IOC (2003). The integrated strategic design plan for the coastal observations module of the
global oceans observing system. GOOS report no. 125.
http://www.igemportal.org/Resim/GO0S%20Report-Integrated%20Strategic%20Design%20Plan%20
for%20Coastal%200cean%200bservations%20Module %200f%20the %20Global%200cean%200b-
serving%20System.pdf


http://www.unep.org/ecosystemmanagement/Portals/7/Documents/unep_policy_series/5thUNEPPolicySeries.pdf
http://www.unep.org/ecosystemmanagement/Portals/7/Documents/unep_policy_series/5thUNEPPolicySeries.pdf
http://www.unep.org/yearbook/2011/pdfs/UNEP_YEARBOOK_Fullreport.pdf
http://www.unep.org/pdf/year_book_2010.pdf
www.teebweb.org
www.teebweb.org
http://www.unep.org/yearbook/2009/PDF/UNEP_Year_Book_2008_EN_Full.pdf
www.teebweb.org
www.teebweb.org
http://www.uncsd2012.org/content/documents/TEEB.pdf
www.teebweb.org
www.teebweb.org
http://www.unep.ch/etb/ebulletin/pdf/TEEB-ClimateIssuesUpdate-Sep2009.pdf
www.teebweb.org
http://www.cbd.int/forest/doc/forest-gap-analysis_2009_2nd%20ed.pdf
http://www.igemportal.org/Resim/GOOS%20Report-Integrated%20Strategic%20Design%20Plan%20for%20Coastal%20Ocean%20Observations%20Module%20of%20the%20Global%20Ocean%20Observing%20System.pdf
http://www.igemportal.org/Resim/GOOS%20Report-Integrated%20Strategic%20Design%20Plan%20for%20Coastal%20Ocean%20Observations%20Module%20of%20the%20Global%20Ocean%20Observing%20System.pdf
http://www.igemportal.org/Resim/GOOS%20Report-Integrated%20Strategic%20Design%20Plan%20for%20Coastal%20Ocean%20Observations%20Module%20of%20the%20Global%20Ocean%20Observing%20System.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A22

» 4. Environmental management

USGS (2007). Land cover applications, landscape dynamics, and global change. Factsheet 2007 -3040.
http://www.ogcnetwork.net/pub/ogcnetwork/GEOSS/AIP3/documents/FINAL-arcrtic_fchain_AIP_
SBA_ER.pdf

White, R., Murray, S. and Rohweder, M. (2000). Pilot analysis of global ecosystems — grassland ecosys-
tems. World Resources Institute.

http://sustentabilidad.uai.edu.ar/pdf/info/page_grasslands.pdf
http://www.wri.org/publication/pilot-analysis-global-ecosystems-grassland-ecosystems

Wilson, C. et al (2008). Why ocean colour? The societal benefits of ocean colour technology — chapter 6:
Ocean-colour radiometry and fisheries. I0C.

http://www.ioccg.org/reports/WOC_brochure.pdf
http://moeseprints.incois.gov.in/140/1/2008_I0CCG7chpb.pdf

World Resources Institute (2012). Interactive forest cover atlas of Cameroon. Version 3.0, overview report.
http://www.wri.org/publication/interactive-forestry-atlas-cameroon-version-2-0

Yale Center for Environment and Policy, CIESIN (2012). 2012 Environmental Performance Index.
http://epi.yale.edu/sites/default/files/downloads/2012-epi-full-report.pdf


http://www.ogcnetwork.net/pub/ogcnetwork/GEOSS/AIP3/documents/FINAL-arcrtic_fchain_AIP_SBA_ER.pdf
http://www.ogcnetwork.net/pub/ogcnetwork/GEOSS/AIP3/documents/FINAL-arcrtic_fchain_AIP_SBA_ER.pdf
http://www.ogcnetwork.net/pub/ogcnetwork/GEOSS/AIP3/documents/FINAL-arcrtic_fchain_AIP_SBA_ER.pdf 
http://sustentabilidad.uai.edu.ar/pdf/info/page_grasslands.pdf
http://www.wri.org/publication/pilot-analysis-global-ecosystems-grassland-ecosystems
http://www.ioccg.org/reports/WOC_brochure.pdf
http://moeseprints.incois.gov.in/140/1/2008_IOCCG7chp6.pdf
http://www.wri.org/publication/interactive-forestry-atlas-cameroon-version-2-0
http://epi.yale.edu/sites/default/files/downloads/2012-epi-full-report.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A23

5. Climate change

Aalst, M. van (2006). Managing climate risk: integrating adaptation into World Bank Group operations.
World Bank Group Global Environment Facility program.
http://siteresources.worldbank.org/GLOBALENVIRONMENTFACILITYGEFOPERATIONS/Resources/
Publications-Presentations/GEFAdaptationAug06.pdf

Adaptation learning net UNDP: http://www.adaptationlearning.net/

Angelsen, A., Brockhaus, M., Sunderlin, W.D. and Verchot, L.V. (eds) (2012). Analysing REDD+:
Challenges and choices. CIFOR, Bogor, Indonesia.
http://www.cifor.org/publications/pdf_files/Books/BAngelsen1201.pdf

Belward, E. (2011). Global land monitoring in Europe’s earth observation programme — GMES. JRC
presentation IPCC — GEOSS workshop, Geneva, 2011.
http://www.earthobservations.org/documents/meetings/201102_ipcc_geoss/22_IPCC_GEOSS_Belward.ppt

Beniston, M. (2011). Water cycle data and information needs: examples from the EU-FP7 ACQWA
project. Presentation.
http://www.earthobservations.org/documents/meetings/201102_ipcc_geoss/20_IPCC_GEOSS_Beniston.ppt

Blunden, J., and Arndt, D.S. (eds) (2012). State of the Climate in 2011. Bull. Amer. Meteor. Soc., 93 (7).
http://www.ncdc.noaa.gov/bams-state-of-the-climate/2011.php

Bogardi, J.J. et al. (eds) (2012). River basins and change. GWSP IPO, UNESCO-IHE.
http://www.gwsp.org/fileadmin/documents_news/GWSP_12_01_E-Lernbuch_Complete_RZ5.pdf

Ciais, P. Dolman, A.J., Dargaville, R. Barrie, L., Bombelli, A. Butler, J. Canadell, P, Moriyama, T. (2010).
GEO Carbon Strategy. GEO Secretariat Geneva / FAO.
http://www.earthobservations.org/documents/shas/cl/201006_geo_carbon_strategy_report.pdf

Climate change explorer: http://weadapt.org/knowledge-base/using-climate-information/the-climate-
change-explorer-tool

Climate change knowledge portal: http://sdwebx.worldbank.org/climateportal/index.cfm
Climate wizard: http://www.climatewizard.org/

Dangermond, J. et al. (2010). Climate change is a geographic problem - the geographic approach to
climate change. ESRI. http://www.esri.com/library/ebooks/climate-change.pdf

Dangermond, J. et al. (2010). GIS for climate change. ESRI.
http://www.esri.com/library/bestpractices/climate-change.pdf

Doherty, S.J. et al. (2009). Lessons learned from IPCC AR 4 scientific developments needed to under-
stand, predict, and respond to climate change. Bull. Amer. Meteor. Soc. April 2009.
http://journals.ametsoc.org/doi/pdf/10.1175/2008BAMS2643.1


http://siteresources.worldbank.org/GLOBALENVIRONMENTFACILITYGEFOPERATIONS/Resources/Publications-Presentations/GEFAdaptationAug06.pdf
http://siteresources.worldbank.org/GLOBALENVIRONMENTFACILITYGEFOPERATIONS/Resources/Publications-Presentations/GEFAdaptationAug06.pdf
http://www.adaptationlearning.net/
http://www.cifor.org/publications/pdf_files/Books/BAngelsen1201.pdf
http://www.earthobservations.org/documents/meetings/201102_ipcc_geoss/22_IPCC_GEOSS_Belward.ppt
http://www.earthobservations.org/documents/meetings/201102_ipcc_geoss/20_IPCC_GEOSS_Beniston.ppt
http://www.ncdc.noaa.gov/bams-state-of-the-climate/2011.php
http://www.gwsp.org/fileadmin/documents_news/GWSP_12_01_E-Lernbuch_Complete_RZ5.pdf
http://www.earthobservations.org/documents/sbas/cl/201006_geo_carbon_strategy_report.pdf
http://weadapt.org/knowledge-base/using-climate-information/the-climate-change-explorer-tool
http://weadapt.org/knowledge-base/using-climate-information/the-climate-change-explorer-tool
http://sdwebx.worldbank.org/climateportal/index.cfm
http://www.climatewizard.org/
http://www.esri.com/library/ebooks/climate-change.pdf
http://www.esri.com/library/bestpractices/climate-change.pdf
http://journals.ametsoc.org/doi/pdf/10.1175/2008BAMS2643.1

GEONetCab: Marketing Earth Observation Products & Services part # 2 A24

» 5. Climate change

Earth System Grid: http://www.earthsystemgrid.org/home.htm

GEO (2011). Global Forest Observation Initiative implementation plan. GEO VIII document 15.
http://www.earthobservations.org/documents/geo-viii/15_GE0%20GIlobal%20Forest%200bserva-
tions%20Inititative%20(GFOI)-Implementation%20Plan.pdf

GEO (2010). GEO Task US-09-01a: Critical earth observation priorities — climate societal benefit area.
http://sbageotask.larc.nasa.gov/Climate_US0901a-FINAL.pdf

GEOCarbon showcase: http:/fwww.youtube.com/watch?v=cmS3RergtP4
GMES climate change: http://www.youtube.com/watch?v=ujDU6hyn-vg

GMES (2012). Monitoring climate change in the Arctic.
http://esamultimedia.esa.int/docs/EarthObservation/GMES_brief_Arctic_Issue9_April2012.pdf

GMES (2011). Preserving forests, cutting carbon.
http://esamultimedia.esa.int/docs/EarthObservation/GMES_newsletter_n2_carbon.pdf

GOFC-GOLD (2010). A sourcebook of methods and procedures for monitoring and reporting anthropo-
genic greenhouse gas emissions and removals caused by deforestation, gains and losses of carbon stocks
in forests, remaining forests and deforestation. GOFC-GOLD report version COP16-1.
http://www.gofc-gold.uni-jena.de/redd/sourcebook/Sourcebook_Version_Nov_2010_copl6-1.pdf

GoodPlanet.org (2011). REDD+ pilot project — Holistic conservation programme for forests in Madagascar.
Progress report.
http://www.planet-action.org/automne_modules_files/polyProjects/public/r8299_93_reddpilot_project_
goodplanet_madagascar_17decl0.pdf

GTOS (2009). ECV T4 Water level — water level in lakes and reservoirs, water storage. Assessment of
the status of the development of the standards for the terrestrial essential climate variables. GTOS 59.
http://www.fao.org/gtos/doc/ECVs/T04/T04.pdf

GTOS (2009). ECV T5 Snow - snow cover. Assessment of the status of the development of the standards
for the terrestrial essential climate variables. GTOS 60. http://www.fao.org/gtos/doc/ECVs/TO5/T05.pdf

GTOS (2009). ECV T6 Glaciers - glaciers and ice caps. Assessment of the status of the development of
the standards for the terrestrial essential climate variables. GTOS 61.
http://www.fao.org/gtos/doc/ECVs/TO6/T06.pdf

GTOS (2009). ECV T7 Permafrost — permafrost and seasonally frozen ground. Assessment of the status
of the development of the standards for the terrestrial essential climate variables. GTOS 62.
http://www.fao.org/gtos/doc/ECVs/TO7/TQ7.pdf


http://www.earthsystemgrid.org/home.htm
http://www.earthobservations.org/documents/geo-viii/15_GEO%20Global%20Forest%20Observations%20Inititative%20(GFOI)-Implementation%20Plan.pdf
http://www.earthobservations.org/documents/geo-viii/15_GEO%20Global%20Forest%20Observations%20Inititative%20(GFOI)-Implementation%20Plan.pdf
http://sbageotask.larc.nasa.gov/Climate_US0901a-FINAL.pdf
http://www.youtube.com/watch?v=cmS3RergtP4
http://www.youtube.com/watch?v=ujDU6hyn-vg
http://esamultimedia.esa.int/docs/EarthObservation/GMES_brief_Arctic_Issue9_April2012.pdf
http://esamultimedia.esa.int/docs/EarthObservation/GMES_newsletter_n2_carbon.pdf
http://www.gofc-gold.uni-jena.de/redd/sourcebook/Sourcebook_Version_Nov_2010_cop16-1.pdf
http://www.planet-action.org/automne_modules_files/polyProjects/public/r8299_93_reddpilot_project_goodplanet_madagascar_17dec10.pdf
http://www.planet-action.org/automne_modules_files/polyProjects/public/r8299_93_reddpilot_project_goodplanet_madagascar_17dec10.pdf
http://www.fao.org/gtos/doc/ECVs/T04/T04.pdf
http://www.fao.org/gtos/doc/ECVs/T05/T05.pdf
http://www.fao.org/gtos/doc/ECVs/T06/T06.pdf
http://www.fao.org/gtos/doc/ECVs/T07/T07.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A25

» 5. Climate change

GTOS (2009). ECV-T8 Albedo - albedo and reflectance anisotropy. Assessment of the status of the
development of the standards for the terrestrial essential climate variables. GTOS 63.
http://www.fao.org/gtos/doc/ECVs/TO8/T08.pdf

GTOS (2009). ECV-T10 FAPAR - fraction of absorbed photosynthetically active radiation. Assessment
of the status of the development of the standards for the terrestrial essential climate variables. GTOS 65.
http://www.fao.org/gtos/doc/ECVs/T10/T10.pdf

GTOS (2009). ECV-T11 LAI - leaf area index. Assessment of the status of the development of the
standards for the terrestrial essential climate variables. GTOS 66.
http://www.fao.org/gtos/doc/ECVs/T11/T11.pdf

GTOS (2008). ECV T1 River discharge. Assessment of the status of the development of terrestrial essen-
tial climate variables. GTOS 56. http://www.fao.org/gtos/doc/ECVs/TO1/TO1.pdf

GTOS (2008). ECV TO3 Terrestrial Groundwater. Assessment of the status of the development of the
standards for the terrestrial essential climate variables. http://www.fao.org/gtos/ECV-T03.html

GTOS (2008). ECV-T9 Land cover. Assessment of the status of the development of the standards for the
terrestrial essential climate variables. GTOS 64. http://www.fao.org/gtos/doc/ECVs/T09/T09.pdf

GTOS (2008). ECV-T12 Biomass. Assessment of the status of the development of standards for the
terrestrial essential climate variables. GTOS 67. http://www.fao.org/gtos/doc/ECVs/T12/T12.pdf

GTOS (2008). ECV-T13 Fire - fire disturbance. Assessment of the status of the development of the
standards for the terrestrial essential climate variables. GTOS 68.
http://www.fao.org/gtos/doc/ECVs/T13/T13.pdf

Gurran, N. et al. (2011). Planning for climate change adaptation in Coastal Australia: State of Practice.
University of Sydney.
http://www.seachangetaskforce.org.au/Publications/Planning%20for%20climate%20change %20
in%20coastal%20Australia%20%20State%200f%20Practice.pdf

Hushand, R. (2010). EUGENE climate status quo report.
http://www.ukeof.org.uk/documents/20100909-eugene-climate-status-quo-report.pdf

[PCC (2012). Summary for policymakers. In: Managing the risks of extreme events and disasters to
advance climate change adaptation. [Field, C.B., V. Barros, T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi,
M.D. Mastrandrea, K.J. Mach, G.-K. Plattner, S.K. Allen, M. Tignor, and P.M. Midgley (eds.)]. A Spe-
cial Report of Working Groups I and II of the Intergovernmental Panel on Climate Change. Cambridge
University Press, Cambridge, UK, and New York, NY, USA, pp. 1-19.

http://ipcc-wg2.9gov/SREX/report/ both summary and complete report

IPCC data distribution centre: http://www.ipcc-data.org/


http://www.fao.org/gtos/doc/ECVs/T08/T08.pdf
http://www.fao.org/gtos/doc/ECVs/T10/T10.pdf
http://www.fao.org/gtos/doc/ECVs/T11/T11.pdf
http://www.fao.org/gtos/doc/ECVs/T01/T01.pdf
http://www.fao.org/gtos/ECV-T03.html
http://www.fao.org/gtos/doc/ECVs/T09/T09.pdf
http://www.fao.org/gtos/doc/ECVs/T12/T12.pdf
http://www.fao.org/gtos/doc/ECVs/T13/T13.pdf
http://www.seachangetaskforce.org.au/Publications/Planning%20for%20climate%20change%20in%20coastal%20Australia%20%20State%20of%20Practice.pdf
http://www.seachangetaskforce.org.au/Publications/Planning%20for%20climate%20change%20in%20coastal%20Australia%20%20State%20of%20Practice.pdf
http://www.ukeof.org.uk/documents/20100909-eugene-climate-status-quo-report.pdf
http://ipcc-wg2.gov/SREX/report/
http://www.ipcc-data.org/

GEONetCab: Marketing Earth Observation Products & Services part # 2 A26

» 5. Climate change

Janetos, A.C. (2007). Climate change, remote sensing and monitoring from space. Presentation EastFire
Conference, George Mason University.
http://eastfire.gmu.edu/efc07/homemain_files/PDF_EFC2007/P2/P2.1.1_Anthony%20Janetos.pdf

Laake, P.van, Karky, B., Skutsch, V. (2008). Community forestry as a requisite for REDD.
http://www.communitycarbonforestry.org/NewPublications/Paper%20Van%20Laake%20et%20al.pdf

McCall, M. and Peters-Guarin, G. (2011). Community methodology. Smartphones and FOSS make data
collection cost-effective for forest communities. CTA, ICTUpdate, issue 59, April 2011.
http://ictupdate.cta.int/content/download/28979/188867/file/ICTU59_CommunityForestry_EN.pdf

McCullen, C.P, Jabbour, J. (eds) (2009). Climate change science compendium 2009. UNEP.
http://www.unep.org/pdf/ccScienceCompendium2009/cc_ScienceCompendium2009_full_en.pdf

Minchin, S. (2011). Critical datasets & potential new tools for detection of climate impact on the water
cycle. Presentation.
http://www.earthobservations.org/documents/meetings/201102_ipcc_geoss/19_IPCC_GEOSS_Minchin.ppt

Mitchell, D. et al. (2011). Land administration options for projects involving payments for carbon
sequestration. FIG working week 2011, Marrakech.
http://www.fig.net/pub/fig2011/papers/ts06¢/ts06¢_mitchell_zevenbergen_et_al_5044.pdf

NOAA (2013). NOAA RISA 2012 annual report.
http://cpo.noaa.gov/Home/AlINews/Tabld/315/ArtMID/668/ArticleID/89/NOAA-RISA-2012-Annual-Re-
port-now-available-online.aspx

NOAA (2012). NOAA RISA 2011 annual report.
http://cpo.noaa.gov/Home/AlINews/Tabld/315/ArtMID/668/ArticleID/39/NOAA-RISA-2011-Annual-Re-
port-now-available-online.aspx

OECD (2008). Space technologies and climate change, implications for water management, marine
resources and maritime transport.
http://'www.oecd-ilibrary.org/economics/space-technologies-and-climate-change/marine-resources-and-
maritime-transport-trends-and-outlook_9789264054196-4-en

Oki, T. (2011). Critical issues: gaps, shortcomings, coverage, scale and currency. Water resources, past
assessments and datasets. Presentation IPCC — GEOSS workshop, Geneva, 2011.
http://www.earthobservations.org/documents/meetings/201102_ipcc_geoss/14_IPCC_GEOSS_Oki.ppt

Padgham, J. (2009). Agricultural development under a changing climate: opportunities and challenges for
adaptation. World Bank Agriculture and Rural Development & Environment Departments.
http://www.dsi.gov.tr/docs/iklim-degisikligi/agricultural-development-under_a_changing_climate_
wh.pdf?sfvrsn=2


http://eastfire.gmu.edu/efc07/homemain_files/PDF_EFC2007/P2/P2.1.1_Anthony%20Janetos.pdf
http://www.communitycarbonforestry.org/NewPublications/Paper%20Van%20Laake%20et%20al.pdf
http://ictupdate.cta.int/content/download/28979/188867/file/ICTU59_CommunityForestry_EN.pdf
http://www.unep.org/pdf/ccScienceCompendium2009/cc_ScienceCompendium2009_full_en.pdf
http://www.earthobservations.org/documents/meetings/201102_ipcc_geoss/19_IPCC_GEOSS_Minchin.ppt
http://www.fig.net/pub/fig2011/papers/ts06c/ts06c_mitchell_zevenbergen_et_al_5044.pdf
http://cpo.noaa.gov/Home/AllNews/TabId/315/ArtMID/668/ArticleID/89/NOAA-RISA-2012-Annual-Report-now-available-online.aspx
http://cpo.noaa.gov/Home/AllNews/TabId/315/ArtMID/668/ArticleID/89/NOAA-RISA-2012-Annual-Report-now-available-online.aspx
http://cpo.noaa.gov/Home/AllNews/TabId/315/ArtMID/668/ArticleID/39/NOAA-RISA-2011-Annual-Report-now-available-online.aspx
http://cpo.noaa.gov/Home/AllNews/TabId/315/ArtMID/668/ArticleID/39/NOAA-RISA-2011-Annual-Report-now-available-online.aspx
http://www.cpo.noaa.gov/cpo_pa/risa/reports/2012/RISAnnualReport2011.pdf
http://www.oecd-ilibrary.org/economics/space-technologies-and-climate-change/marine-resources-and-maritime-transport-trends-and-outlook_9789264054196-4-en
http://www.oecd-ilibrary.org/economics/space-technologies-and-climate-change/marine-resources-and-maritime-transport-trends-and-outlook_9789264054196-4-en
http://www.earthobservations.org/documents/meetings/201102_ipcc_geoss/14_IPCC_GEOSS_Oki.ppt
http://www.dsi.gov.tr/docs/iklim-degisikligi/agricultural-development-under_a_changing_climate_wb.pdf?sfvrsn=2
http://www.dsi.gov.tr/docs/iklim-degisikligi/agricultural-development-under_a_changing_climate_wb.pdf?sfvrsn=2

GEONetCab: Marketing Earth Observation Products & Services part # 2

» 5. Climate change

Pulhin, J.M. et al. (2010). Capacity development on integration of science and local knowledge for
climate change impacts and vulnerability assessmenst. APN CAPaBLE.
http://www.apn-gcr.org/resources/archive/files/37¢7190323dd1e869de49892d055¢6bb.pdf

Rientjes, T.H.M. et al. (2011). Changes in land cover, rainfall and stream flow in Upper Gilgel Abbay
catchment, Blue Nile basin — Ethiopia. Hydrology and earth system sciences 15.
http://www.hydrol-earth-syst-sci.net/15/1979/2011/hess-15-1979-2011.html

Running, S.W. (2011). Global biophysical datasets from NASA missions. Presentation IPCC — GEOSS
workshop, Geneva, 2011.
http://www.earthobservations.org/documents/meetings/201102_ipcc_geoss/23_IPCC_GEOSS_Running.ppt

Shapiro, M. et al. (2010). An Earth-System Prediction Initiative for the Twenty-First Century. Bull. Amer.
Meteor. Soc. October 2010.
http://www.iapmw.unibe.ch/teaching/vorlesungen/atmospheric_dynamics/wetter2010bams.pdf

START (2012). Biodiversity conservation under a changing climate — building capacity for sustaining
ecosystem services in the Albertine Rift. http://start.org/download/publications/biodiversity2012.pdf

START (2012). Challenges and prospects for REDD+ in Africa. GLP report no. 5.
http://www.start.org/Publications/REDD_Report.pdf

START (2011). Enhancing scientific capacity to inspire informed action on global environmental change.
Brochure. http://start.org/download/publications/startl1-web.pdf

Stubenrauch, C., Rossow, W., Kinne, S. (2012). Assessment of global cloud datasets from satellites. A
project of the World Climate Research Programme Global Energy and Water Cycle Experiment (GEWEX)
Radiation Panel. http://www.wcrp-climate.org/documents/GEWEX_Cloud_Assessment_2012.pdf

Trines, E. et al (2006). Integrating agriculture, forestry and other land use in future climate regimes:
methodological issues and policy options. Climate change scientific assessment and policy analysis,
Netherlands Environmental Assessment Agency.
http://www.rivm.nl/bibliotheek/rapporten/500102002.pdf

UNDP, UNEP (2011). Mainstreaming climate change adaptation into development planning: a guide for
practitioners. UNDP-UNEP poverty—environment initiative.
http://www.undp.org/content/undp/en/home/librarypage/environment-energy/climate_change/adaptation/
mainstreaming_climatechangeadaptationintodevelopmentplanningagui/

UNEP (2008). Kick the habit: a UN guide to climate neutrality.
http://www.unep.org/publications/ebooks/kick-the-habit/

UNFCC (2007). Climate change: impacts, vulnerabilities and adaptation in developing countries.
http://unfccc.int/resource/docs/publications/impacts.pdf


http://www.apn-gcr.org/resources/archive/files/37c7190323dd1e869de49892d055c6bb.pdf
http://www.hydrol-earth-syst-sci.net/15/1979/2011/hess-15-1979-2011.html
http://www.earthobservations.org/documents/meetings/201102_ipcc_geoss/23_IPCC_GEOSS_Running.ppt
http://www.iapmw.unibe.ch/teaching/vorlesungen/atmospheric_dynamics/wetter2010bams.pdf
http://start.org/download/publications/biodiversity2012.pdf
http://www.start.org/Publications/REDD_Report.pdf
http://start.org/download/publications/start11-web.pdf
http://www.wcrp-climate.org/documents/GEWEX_Cloud_Assessment_2012.pdf
http://www.rivm.nl/bibliotheek/rapporten/500102002.pdf
http://www.undp.org/content/undp/en/home/librarypage/environment-energy/climate_change/adaptation/mainstreaming_climatechangeadaptationintodevelopmentplanningagui/
http://www.undp.org/content/undp/en/home/librarypage/environment-energy/climate_change/adaptation/mainstreaming_climatechangeadaptationintodevelopmentplanningagui/
http://www.unep.org/publications/ebooks/kick-the-habit/
http://unfccc.int/resource/docs/publications/impacts.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A28

» 5. Climate change

UN System CEB (2008). Acting on climate change: the UN system delivering as one.
http://www.iadb.org/intal/intalcdi/PE/2011/08369.pdf

USDA Forest Service (2010). National roadmap for responding to climate change (USA).
www.fs.fed.us/climatechange/pdf/roadmap.pdf

Viana, V.M. et al. (2012). REDD+ and community forestry: lessons learned from an exchange of Brazilian
experiences with Africa. World Bank.
http://siteresources.worldbank.org/EXTSDNET/Resources/REDD+_and_Community_Forestry.pdf

Watson, C. (2009). Forest carbon accounting, overview and principles. UNDP, UNEP.
http://content.undp.org/go/cms-service/download/asset/?asset_id=2108738

WCRP (2011). Monsoon factsheet.
http://www.wcrp-climate.org/documents/monsoon_factsheet.pdf

WCRP (2010). Global sea-level rise update.
http://www.wcrp-climate.org/documents/sea_level_4page_web_EN-1.pdf

WCRP (2009). The world climate research programme achievements — scientific knowledge for climate
adaptation, mitigation and risk management. WMO/TD no. 1499.
http://www.wcrp-climate.org/documents/AR2009.pdf

WCRP (2009). WCRP implementation plan 2010 - 2015. WMO/TD no. 1503.
http://www.wcrp-climate.org/documents/WCRP_IP_2010_2015.pdf

Wielaard, N. and Vissers, M. (2011). Monitoring of tropical forests and agricultural areas with radar.
Presentation SarVision TWA/NSO seminatr.
https://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NS0%?20Seminar_Sarvision_
Wielaard.pdf

Wiggins, S. (2009). Climate change and environmental degradation risk and adaptation assessment —
an environmental tool for agencies in developing countries. Tearfund.
http://tilz.tearfund.org/webdocs/Tilz/Topics/Environmental %20Sustainability/ CEDRA%20D5.pdf

WMO (2011). Climate knowledge for action, a global framework for action — empowering the most
vulnerable. WMO no. 1065. www.wmo.int/hlt-gfcs/downloads/HLT_book_full.pdf

WO (2009). Guidelines on analysis of extremes in a changing climate in support of informed decisions
for adaptation. WMO-TD no. 1500, climate data and monitoring WCDMP no. 72.
http://www.wmo.int/datastat/documents/WCDMP_72_TD_1500_en_1_1.pdf

WMO (2005). Climate and land degradation. WMO no. 989.
http://www.wmo.int/pages/themes/wmoprod/documents/WMO989E .pdf


http://www.iadb.org/intal/intalcdi/PE/2011/08369.pdf
www.fs.fed.us/climatechange/pdf/roadmap.pdf
http://siteresources.worldbank.org/EXTSDNET/Resources/REDD+_and_Community_Forestry.pdf
http://content.undp.org/go/cms-service/download/asset/?asset_id=2108738
http://www.wcrp-climate.org/documents/monsoon_factsheet.pdf
http://www.wcrp-climate.org/documents/sea_level_4page_web_EN-1.pdf
http://www.wcrp-climate.org/documents/AR2009.pdf
http://www.wcrp-climate.org/documents/WCRP_IP_2010_2015.pdf
https://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NSO%20Seminar_Sarvision_Wielaard.pdf
https://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NSO%20Seminar_Sarvision_Wielaard.pdf
http://tilz.tearfund.org/webdocs/Tilz/Topics/Environmental%20Sustainability/CEDRA%20D5.pdf
www.wmo.int/hlt-gfcs/downloads/HLT_book_full.pdf
http://www.wmo.int/datastat/documents/WCDMP_72_TD_1500_en_1_1.pdf
http://www.wmo.int/pages/themes/wmoprod/documents/WMO989E.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A29

» 5. Climate change

World Bank (2011). Climate Change Adaptation and Natural Disasters Preparedness in the Coastal
Cities of North Africa. Adaptation and resilience — action plans for Alexandria, Casablanca and Tunis.
Bonn, 2011. Presentation.
http://resilient-cities.iclei.org/fileadmin/sites/resilient-cities/files/Resilient_Cities_2011/Presentations/F/
F4_Multiple_Presenters.pdf

World Bank (2010). Mainstreaming adaptation to climate change in agriculture and natural resources
management projects. Guidance Notes.
http://siteresources.worldbank.org/EXTTOOLKIT3/Resources/3646250-1250715327143/GN8.pdf

Wunder, S., Borner, J., Reimer, F. (2010). REDDimpact — retrospective before and after impact evaluation
of incentive-based REDD instruments in the Brazilian Amazon. CIFOR project office Brazil.
http://www.planet-action.org/automne_modules_files/polyProjects/public/r8347_93_progress_report_ci-
for_brazil_2010_planet_action__31_01_2011_.pdf

Presentation: http://www.planet-action.org/automne_modules_files/standard/public/p191_5c4f0bfe6519
62d8e650964299e03aed111010_Presentation_Reimer_Paris_Juma_Brazil-v4.pdf

NOT FOR FREE

Bennett, R. et al. (2012). Using digital globes to visualize climate change impact. Advances in Geo-
Spatial Information Science, June 2012.
http://www.crcpress.com/product/isbn/9780415620932

McCall, M.IK. (2011). Local participation in mapping, measuring and monitoring for community carbon
forestry. Chapter from Community forest monitoring for the carbon market — opportunities under REDD.

Peters-Guarin, G. and McCall, M.K (2011). Participatory mapping and monitoring of forest carbon serv-
ices using freeware: CyberTracker and Google Earth. Chapter from Community forest monitoring for the
carbon market — opportunities under REDD.

Skutsch, M. and McCall, M.K. (2011). Why community forest monitoring? Chapter from Community for-
est monitoring for the carbon market — opportunities under REDD.
Related article: http://redd.ciga.unam.mx/files/inputpapers/input_paper2.pdf

Verplanke, J. and Zuhabu, E. (2011). A field guide for community forest carbon mapping. Chapter from
Community forest monitoring for the carbon market — opportunities under REDD.

Zhong, L. et al. (2011). Accelerated changes of environmental conditions on the Tibetan Plateau caused
by climate change. Journal of Climate, volume 24.
http://journals.ametsoc.org/doi/abs/10.1175/JCLI-D-10-05000.1


http://resilient-cities.iclei.org/fileadmin/sites/resilient-cities/files/Resilient_Cities_2011/Presentations/F/F4_Multiple_Presenters.pdf
http://resilient-cities.iclei.org/fileadmin/sites/resilient-cities/files/Resilient_Cities_2011/Presentations/F/F4_Multiple_Presenters.pdf
http://siteresources.worldbank.org/EXTTOOLKIT3/Resources/3646250-1250715327143/GN8.pdf
http://www.planet-action.org/automne_modules_files/polyProjects/public/r8347_93_progress_report_cifor_brazil_2010_planet_action__31_01_2011_.pdf
http://www.planet-action.org/automne_modules_files/polyProjects/public/r8347_93_progress_report_cifor_brazil_2010_planet_action__31_01_2011_.pdf
http://www.planet-action.org/automne_modules_files/standard/public/p191_5c4f0bfe651962d8e650964299e03aed111010_Presentation_Reimer_Paris_Juma_Brazil-v4.pdf
http://www.planet-action.org/automne_modules_files/standard/public/p191_5c4f0bfe651962d8e650964299e03aed111010_Presentation_Reimer_Paris_Juma_Brazil-v4.pdf
http://www.crcpress.com/product/isbn/9780415620932
http://redd.ciga.unam.mx/files/inputpapers/input_paper2.pdf
http://journals.ametsoc.org/doi/abs/10.1175/JCLI-D-10-05000.1

GEONetCah: Marketing Earth Observation Products & Services part # 2 A30

6. Marine environment

African marine atlas: http://omap.africanmarineatlas.org/index.htm

Ali, M. M. et al (2010). Remote sensing applications — Oceans. Chapter 9 of a book published as training
material for distribution to course participants attending 12 weeks course at NRSC, Hyderabad.
Complete book.
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_
NRSC_2010.pdf

Alverson, K. (2010). Why monitor the Arctic Ocean? - Services to society from a sustained ocean
observing system. Presentation GOOS.
http://www.earthobservations.org/documents/committees/uic/201011_UES/28_Alverson_Arctic%20
Ocean.pdf

Astrium maritime surveillance: http://www.astrium.eads.net
Argo(2012). Brochure. http://www.argo.uscd.edu/Argo_brochures.html

Axes, F. (2011). Combining Optical and SAR satellite observations for Maritime Surveillance. Presenta-
tion Astrium at seminar Space & Geomatics: serving global society. TWA/NSQ, Leiden, 17th May 2011.
http://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NS0%20Seminar_ASTRIUM_
GEO_Axes.pdf

Bahurel, P. (2007). MyOcean, building up the *Marine Core Service”. Window on GMES.
http://www.moon-oceanforecasting.eu/files/EN0708-06.pdf

BMT Argoss: http://www.bmtargoss.com

Census of Marine Life (2010). First Census of Marine Life 2010 — Highlights of a decade of discovery.
http://www.coml.org/pressreleases/census2010/PDF/Highlights-2010-Report-Low-Res.pdf

Census of Marine Life (2010). Summary of the First Census of Marine Life 2010.
http://www.coml.org/pressreleases/census2010/PDF/English--Census%20Summary.pdf

CLIVAR-GOOS Indian Ocean Panel et al (2006). Understanding the role of the Indian Ocean in the
climate system — implementation plan for sustained operations. WCRP informal report no. 5/2006.
http://www.pmel.noaa.gov/tao/rama/Ind00S_Plan.pdf

CoML (2010). First census of marine life 2010 - highlights of a decade of discovery. Overview of global
inventory of marine life in the past decade.
http://www.coml.org/pressreleases/census2010/PDF/Highlights-2010-Report-Low-Res.pdf

Summary: http://www.coml.org/pressreleases/census2010/PDF/English--Census%20Summary.pdf

EC-JRC (2006). Marine and coastal dimension of climate change in Europe — a report to the European
Water Directors. Institute for Environment and Sustainability.
http://www.sahfos.ac.uk/climate%20encyclopaedia/pdfs/ccreport_final9.pdf


http://omap.africanmarineatlas.org/index.htm
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_NRSC_2010.pdf
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_NRSC_2010.pdf
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Chapter%209_Oceans_Ali%20MM,%
http://www.earthobservations.org/documents/committees/uic/201011_UES/28_Alverson_Arctic%20Ocean.pdf
http://www.earthobservations.org/documents/committees/uic/201011_UES/28_Alverson_Arctic%20Ocean.pdf
http://www.astrium.eads.net
http://www.argo.uscd.edu/Argo_brochures.html
http://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NSO%20Seminar_ASTRIUM_GEO_Axes.pdf
http://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NSO%20Seminar_ASTRIUM_GEO_Axes.pdf
http://www.moon-oceanforecasting.eu/files/EN0708-06.pdf
http://www.bmtargoss.com
http://www.coml.org/pressreleases/census2010/PDF/Highlights-2010-Report-Low-Res.pdf
http://www.coml.org/pressreleases/census2010/PDF/English--Census%20Summary.pdf
http://www.pmel.noaa.gov/tao/rama/IndOOS_Plan.pdf
http://www.coml.org/pressreleases/census2010/PDF/Highlights-2010-Report-Low-Res.pdf
http://www.coml.org/pressreleases/census2010/PDF/English--Census%20Summary.pdf
http://www.sahfos.ac.uk/climate%20encyclopaedia/pdfs/ccreport_final9.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A31

» 6. Marine environment

European Environment Agency (2010). 10 messages for 2010 — marine ecosystems. No. 4.
http://www.eea.europa.eu/publications/10-messages-for-2010-2014-2/at_download/file

European Environment Agency (2010). 10 messages for 2010 — coastal ecosystems. No. 9.
http://www.eea.europa.eu/publications/10-messages-for-2010-coastal-ecosystems/at_download/file

FAO. Technical guidelines for responsible fisheries.
http://www.fao.org/fishery/publications/technical-guidelines/en

FAO (2012).The state of world fisheries and aquaculture. Comprehensive overview of actual situation and
trends. www.fao.org/docrep/016/i2727¢/i2727e.pdf

FAO (2011). Marine protected areas. Country case studies on policy, governance and institutional issues.
Case studies from Brazil, India, Palau and Senegal.

Overall guidelines for management of marine protected areas in the context of fisheries, including short
description of GIS and remote sensing as support tools.
http://www.fao.org/docrep/015/i2191e/i2191e.pdf

FAO (2011). Fisheries management.4. Marine protected areas and fisheries. Technical guidelines for
responsible fisheries, supplement 4.
http://www.fao.org/docrep/015/i2090e/i2090e.pdf

FAO (2009). Climate change implications for fisheries and aquaculture - overview of current scientific
knowledge. Technical paper 530.
ftp://ftp.fao.org/docrep/fao/012/i0994e/i0994e.pdf

FARO project: http://www.faro-project.org

FARO. Fisheries Applications in Remotely-sensed Ocean colour. Project brochure.
http://www.faro-project.org/documents/FARO-brochure.pdf

Fugros (2009). Metocean services. Brochure.
http://www.fugro.com/datasheets/services/Metocean9%20Services.pdf

Fugros (2005). Global environmental & ocean sciences. Brochure.
http://www.fugrowaterservices.com/downloads/brochures-consultancy/GEQS.pdf

Gale, L. (2011). Presentation BMT Argoss at seminar Space & Geomatics: serving global society. TWA/
NSO, Leiden, 17th May 2011.
http://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NS0%20Seminar_BMT%20Ar-
goss_Gale.pdf

GEO (2010). GEO Task US-09-01a: Critical Earth Observations Priorities - Water Societal Benefit Area.
http://sbageotask.larc.nasa.gov/Water_US0901a-FINAL.pdf


http://www.eea.europa.eu/publications/10-messages-for-2010-2014-2/at_download/file
http://www.eea.europa.eu/publications/10-messages-for-2010-coastal-ecosystems/at_download/file
http://www.fao.org/fishery/publications/technical-guidelines/en
www.fao.org/docrep/016/i2727e/i2727e.pdf
http://www.fao.org/docrep/015/i2191e/i2191e.pdf
http://www.fao.org/docrep/015/i2090e/i2090e.pdf
ftp://ftp.fao.org/docrep/fao/012/i0994e/i0994e.pdf
http://www.faro-project.org
http://www.faro-project.org/documents/FARO-brochure.pdf
http://www.fugro.com/datasheets/services/Metocean%20Services.pdf
http://www.fugrowaterservices.com/downloads/brochures-consultancy/GEOS.pdf
http://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NSO%20Seminar_BMT%20Argoss_Gale.pdf
http://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NSO%20Seminar_BMT%20Argoss_Gale.pdf
http://sbageotask.larc.nasa.gov/Water_US0901a-FINAL.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A32

» 6. Marine environment

GEO-AIP (2009). Arctic food chain, climate change and biodiversity WG scenario engineering report.
GEOSS architecture implementation pilot, phase 2.
http://www.ogcnetwork.net/pub/ogcnetwork/GEOSS/AIP3/documents/FINAL-arcrtic_fchain_AIP_
SBA_ER.pdf

GODAE (2008). Brochure.
http://www.godae.org/modules/documents/documents/GODAE-brochure.pdf

Hoepffner, N. et al (2006). Marine and Coastal Dimension of Climate Change in Europe - a report to the
European Water Directors. JRC EC.
http://www.sahfos.ac.uk/climate%20encyclopaedia/pdfs/ccreport_final9.pdf

IGBP (2003). Marine ecosystems and global change. Global ocean ecosystems dynamics. IGBP science
no. 5.
www.globec.org/downloader.php?id=155

INCOIS marine fishery advisory services: http://www.incois.gov.in/Incois/marine_fisheries_main.jsp

[0C (2005). I0C principles and strategy for capacity building.
http://www.jodc.go.jp/info/ioc_doc/INF/139420e.pdf

[0CCG (2011). Handbook of Satellite Remote Sensing Image Interpretation: Applications for Marine
Living Resources Conservation and Management. 19 Case studies. This handbook is intended as a web-
based educational/training document oriented towards the interpretation of satellite images derived from
data freely available (for the most part) from various space agency archives.
http://www.ioccg.org/handbook.html

[0CCG. Why oceans colour? The social benefits of ocean-colour radiometry. Brochure.
http://www.ioccg.org/reports/WOC_brochure.pdf

MyOcean: http://www.myocean.eu

MyOcean (2012). MyOcean catalogue of products V2.2. — the ocean in one click.
http://www.myocean.eu/web/24-catalogue.php

MyOcean. Coastal & marine environment leaflet.
http://www.myocean.eu/automne_modules_files/pmedia/public/r184_9_myocean_for_coastal_and_ma-
rine_environment.pdf

MyOcean. Marine resources leaflet.
http://www.myocean.eu/automne_modules_files/pmedia/public/r183_9_myocean_for_marine_resources.pdf

MyOcean. Maritime safety leaflet.
http://www.myocean.eu/automne_modules_files/pmedia/public/r182_9_myocean_for_maritime_safety.pdf


http://www.ogcnetwork.net/pub/ogcnetwork/GEOSS/AIP3/documents/FINAL-arcrtic_fchain_AIP_SBA_ER.pdf
http://www.ogcnetwork.net/pub/ogcnetwork/GEOSS/AIP3/documents/FINAL-arcrtic_fchain_AIP_SBA_ER.pdf
http://www.godae.org/modules/documents/documents/GODAE-brochure.pdf
http://www.sahfos.ac.uk/climate%20encyclopaedia/pdfs/ccreport_final9.pdf
www.globec.org/downloader.php?id=155
http://www.incois.gov.in/Incois/marine_fisheries_main.jsp
http://www.jodc.go.jp/info/ioc_doc/INF/139420e.pdf
http://www.ioccg.org/handbook.html
http://www.ioccg.org/reports/WOC_brochure.pdf
http://www.myocean.eu
http://www.myocean.eu/web/24-catalogue.php
http://www.myocean.eu/automne_modules_files/pmedia/public/r184_9_myocean_for_coastal_and_marine_environment.pdf
http://www.myocean.eu/automne_modules_files/pmedia/public/r184_9_myocean_for_coastal_and_marine_environment.pdf
http://www.myocean.eu/automne_modules_files/pmedia/public/r183_9_myocean_for_marine_resources.pdf
http://www.myocean.eu/automne_modules_files/pmedia/public/r182_9_myocean_for_maritime_safety.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A33

» 6. Marine environment

MyOcean. Weather forecasting leaflet.
http://www.myocean.eu/automne_modules_files/pmedia/public/r185_9_myocean_for_weather_seasonal-
forecast_climate.pdf

Odido, M., Scott, L. (2011). The African marine atlas. Presentation at ICAN5 (31 aug — 2 sept, Oostende,
Belgium) .
http://dusk.geo.orst.edu/ICAN_EEA/ICAN5/12-AMA_Overview.pdf

Pinardi, N. (2009). Marine Core Service products in support of the Marine Strategy Framework
Directive. Presentation.
https://webgate.ec.europa.eu/maritimeforum/system/files/Marine%20Core%20Service%20Prod-
ucts-%20Pinardi.pdf

Pinardi, N. (2008). Ten years to build the GMES Marine Core Service component for the Mediterranean
Sea. Window on GMES.
http://www.moon-oceanforecasting.eu/filessMCS_Mediterranean_Sea_by_Nadia_Pinardi.pdf

Rao, E.P.R., Satyanarayana, B.V., Nayak, S. (2008). Ocean data and information system (ODIS) and web-
based services. ISPRS.
http://www.isprs.org/proceedings/XXXVII/congress/4_pdf/123.pdf

Reid, P.C. et al (2010). A global continuous plankton recorder programme.
https://abstracts.congrex.com/scripts/jmevent/abstracts/fcxnl-09a02a-1838305-1-cwp2c03.pdf

SAFARI (2010). The SAFARI initiative - Societal Applications in Fisheries & Aquaculture using
Remotely-Sensed Imagery. Presentation.
http://www.earthobservations.org/documents/committees/uic/201011_UES/30_Platt_ SAFARI.PDF

SAHFOS, Edwards, M. (2012). Global Marine Ecological Status Report 2011 - the ecological sta-
tus of the marine pelagic environment based on observations from the global Continuous Plankton
Recorder Surveys. Overview of monitoring marine biodiversity by means of the continuous plankton recorder
survey: trends for each of the world’s oceans with respect to ecosystems and climate change.
http://www.sahfos.ac.uk/research/publications/ecological-status-report.aspx

SAHFOS (2011). Marine Ecological Status Report 2010.
http://www.sahfos.ac.uk/media/2333868/sahfos%202010%20status%20report.pdf

SAHFOS (2010). Ecological status report 2009 — the ecological status of the North Atlantic environment
based on observations from the Continuous Plankton Recorder study.
http://www.sahfos.ac.uk/media/2326934/ecological %20status%202009%20low%20res.pdf

SAHFOS (2009). Ecological status report 2008 — the ecological status of the North Atlantic environment
based on observations from the Continuous Plankton Recorder study.
http://www.sahfos.ac.uk/annual_reports/Eco%20status%202008.pdf


http://www.myocean.eu/automne_modules_files/pmedia/public/r185_9_myocean_for_weather_seasonalforecast_climate.pdf
http://www.myocean.eu/automne_modules_files/pmedia/public/r185_9_myocean_for_weather_seasonalforecast_climate.pdf
http://dusk.geo.orst.edu/ICAN_EEA/ICAN5/12-AMA_Overview.pdf
https://webgate.ec.europa.eu/maritimeforum/system/files/Marine%20Core%20Service%20Products-%20Pinardi.pdf
https://webgate.ec.europa.eu/maritimeforum/system/files/Marine%20Core%20Service%20Products-%20Pinardi.pdf
http://www.moon-oceanforecasting.eu/files/MCS_Mediterranean_Sea_by_Nadia_Pinardi.pdf
http://www.isprs.org/proceedings/XXXVII/congress/4_pdf/123.pdf
https://abstracts.congrex.com/scripts/jmevent/abstracts/fcxnl-09a02a-1838305-1-cwp2c03.pdf
http://www.earthobservations.org/documents/committees/uic/201011_UES/30_Platt_SAFARI.PDF
http://www.sahfos.ac.uk/research/publications/ecological-status-report.aspx
http://www.sahfos.ac.uk/media/2333868/sahfos%202010%20status%20report.pdf
http://www.sahfos.ac.uk/media/2326934/ecological%20status%202009%20low%20res.pdf
http://www.sahfos.ac.uk/annual_reports/Eco%20status%202008.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A34

» 6. Marine environment

Santoleri, R.and Tonani, M. (2012). GMES Marine Service: MyOcean, MyOcean2, ECOMF. Presentation.
http://www.asi.it/files/MyOcean.pdf

Sherman, K., Aquarone, M., Adams, S. (2007). Global Applications of the Large Marine Ecosystem
Concept 2007 — 2010. NOAA Technical Memorandum NMFS-NE-208.
http://www.Ime.noaa.gov/Imeweb/publications/tm208.pdf

SustainAqua (2009). A handbook for sustainable aquaculture - Integrated approach for a sustainable and
healthy freshwater aquaculture.
http://www.haki.hu/tartalom/SUSTAIN0906/SustainAqua%20handbook_EN.pdf

UNEP (2012). Green Economy in a Blue World.
http://www.unep.org/pdf/Green_Economy_Blue_Full.pdf

UNESCO-IOC (2003). The integrated strategic design plan for the coastal observations module of the
global oceans observing system. GOOS report no. 125.
http://www.igemportal.org/Resim/GO0S%20Report-Integrated%20Strategic%20Design%20P[an%20
for%20Coastal%200cean%200bservations%20Module %200f%20the%20Global%200cean%200b-
serving%20System.pdf

Wilson, C. et al (2008). Why ocean colour? The societal benefits of ocean colour technology — chapter 6:
Ocean-colour radiometry and fisheries. I0C.

http://www.ioccg.org/reports/WOC_brochure.pdf
http://moeseprints.incois.gov.in/140/1/2008_I0CCG7chpb.pdf

NOT FOR FREE

Robinson, I.S. (2010). Discovering the ocean from space - The Unique Applications of Satellite Oceanography.


http://www.asi.it/files/MyOcean.pdf
http://www.lme.noaa.gov/lmeweb/publications/tm208.pdf
http://www.haki.hu/tartalom/SUSTAIN0906/SustainAqua%20handbook_EN.pdf
http://www.unep.org/pdf/Green_Economy_Blue_Full.pdf
http://www.igemportal.org/Resim/GOOS%20Report-Integrated%20Strategic%20Design%20Plan%20for%20Coastal%20Ocean%20Observations%20Module%20of%20the%20Global%20Ocean%20Observing%20System.pdf
http://www.igemportal.org/Resim/GOOS%20Report-Integrated%20Strategic%20Design%20Plan%20for%20Coastal%20Ocean%20Observations%20Module%20of%20the%20Global%20Ocean%20Observing%20System.pdf
http://www.igemportal.org/Resim/GOOS%20Report-Integrated%20Strategic%20Design%20Plan%20for%20Coastal%20Ocean%20Observations%20Module%20of%20the%20Global%20Ocean%20Observing%20System.pdf
http://www.ioccg.org/reports/WOC_brochure.pdf
http://moeseprints.incois.gov.in/140/1/2008_IOCCG7chp6.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A35

7. Forest management

Baatuuwie, N.B., Leeuwen, L. van (2011). Evaluation of three classifiers in mapping forest stand types
using medium resolution imagery: a case study in the Offinso Forest District, Ghana. Article in African
Journal of Environmental Science & Technology, January 2011 (5(1)).
http://www.academicjournals.org/ajest/PDF/pdf%202011/Jan/Baatuuwie%20and%20Van%20Leeu-
wen.pdf

Balthazar, V. et al (2010). Remote sensing of the forest transition and its ecosystem impacts in mountain
environments — FOMO. Presentation Belgian Earth Observation Day
http://eo.belspo.be/Docs/Resources/Presentations/BEODay2010/FOMO.pdf

Convention on Biological Diversity (CBD): http://www.chd.int

Convention on International Trade in Endangered Species of wild fauna and flora (CITES):
http://www.cites.org

Convention on wetlands of international importance (Ramsar): http://www.ramsar.org

CFS (2010). Earth observation for sustainable development of forest (EOSD)-Building a Next Generation
Forest Measuring and Monitoring System for Canada.
http://eoesi.com/docs/EOSD/E0SD%20WebMaterial.pdf

Cherrington, E.A. et al (2010). Forest Cover and Deforestation in Belize: 1980-2010.Using satellite
imagery available through SERVIR.
http://www.servir.net/servir_bz_forest_cover_1980-2010.pdf

Ciais, P. Dolman, A.J., Dargaville, R. Barrie, L., Bombelli, A. Butler, J. Canadell, P, Moriyama, T. (2010).
GEO Carbon Strategy. GEO Secretariat Geneva / FAO
http://www.earthobservations.org/documents/shas/cl/201006_geo_carbon_strategy_report.pdf

Couteron et al (2012). Linking Remote-Sensing Information to Tropical Forest Structure: The Crucial Role
of Modelling. Posted on April 23rd, 2012 in Articles, Earth Observation, Forest Resource Information
http://www.earthzine.org/2012/04/23/linking-remote-sensing-information-to-tropical-forest-structure-
the-crucial-role-of-modelling/

Dendron Resource Surveys Inc. (2004). Earth Observation Responses to Geo-information Drivers:
Forestry-Forestry Geo-information Responses.
http://www.eomd.esa.int/files/projects/131-176-149-30_2005922102031.pdf

Dendron Resource Surveys Inc. (2004). Earth Observation Responses to Geo-information Drivers:
Forestry- Identification of market drivers and analysis of their impact on geo-information demand and supply.
http://www.eomd.esa.int/files/docs/131-176-149-30_2004121310485.pdf

Eurisy (2011). Forest and biomass management using satellite information and services.
http://www.eurisy.org/index.php/news/item/download/94.htmi


http://www.academicjournals.org/ajest/PDF/pdf%202011/Jan/Baatuuwie%20and%20Van%20Leeuwen.pdf
http://www.academicjournals.org/ajest/PDF/pdf%202011/Jan/Baatuuwie%20and%20Van%20Leeuwen.pdf
http://eo.belspo.be/Docs/Resources/Presentations/BEODay2010/FOMO.pdf
http://www.cbd.int
http://www.cites.org
http://www.ramsar.org
http://eoesi.com/docs/EOSD/EOSD%20WebMaterial.pdf
http://www.servir.net/servir_bz_forest_cover_1980-2010.pdf
http://www.earthobservations.org/documents/sbas/cl/201006_geo_carbon_strategy_report.pdf
http://www.earthzine.org/2012/04/23/linking-remote-sensing-information-to-tropical-forest-structure-the-crucial-role-of-modelling/
http://www.earthzine.org/2012/04/23/linking-remote-sensing-information-to-tropical-forest-structure-the-crucial-role-of-modelling/
http://www.eomd.esa.int/files/projects/131-176-149-30_2005922102031.pdf
http://www.eomd.esa.int/files/docs/131-176-149-30_2004121310485.pdf
http://www.eurisy.org/index.php/news/item/download/94.html

GEONetCab: Marketing Earth Observation Products & Services part # 2 A36

» 7.Forest management

FAO (2012). Global forest land-use change from 1990 to 2005-Initial results from a global sensing
survey. Summary report.
http://foris.fao.org/static/data/fra2010/RSS_Summary_Report_lowres.pdf

FAO (2012). Global forest land-use change 1990 — 2005. Remote sensing analysis of global forests,
comparison with FAO FRA
http://www.fao.org/docrep/017/i3110e/i3110e.pdf

FAO (2011). Framework for Assessing and Monitoring Forest Governance.
http://www.fao.org/climatechange/27526-0cc61ecc084048c7a9425164942df70a8.pdf

FAO (2010). Global Forest Resources. Assessment 2010. Main report.
http://www.fao.org/docrep/013/i1757e/i1757e.pdf

FAO (2010). Impact of the global forest industry on atmospheric greenhouse gases.
http://www.fao.org/docrep/012/i1580e/i1580e00.pdf

FAO et al (2009). The FRA 2010-Remote Sensing Survey-an outline of objectives, data, methods and
approach.
http://www.fao.org/docrep/012/k7023e/k7023e00.pdf

Forest management toolkit (ESA/FSC): http://www.denisalder.net/fmt
Forestracker: http://www.cincs.com

FSC. Forest Management Toolkit. Website designed for use by professionals in forest management, forest
certification, conservation and monitoring.
http://www.denisalder.net/fmt/

FSC (2011). Spaceborn Earth Observation-Spaceborne mapping and monitoring in forest management.
Website of project, funded by ESA, for development of Earth Observation (EQ) services to support FSC
certification process.

https://ic.fsc.org/spaceborne-earth-observation.206.htm

FSC (2011). Sustainable Forest Management- Support to the Forest Stewardship Council-Service
delivery report —Top Down Case Studies for ASI/FSC .
http://ic.fsc.org/download.asi-fsc-service-delivery-report.90.pdf

FSC (2011). Sustainable Forest Management- Support to the Forest Stewardship Council-Service
operations report Swedish trials.
http://ic.fsc.org/download.holmenskog-metria-service-delivery-report.91.pdf

FSC (2011). Sustainable Forest Management- Support to the Forest Stewardship Council-Service
delivery report Mondi Syktyvkar trials.
http://ic.fsc.org/download.mondisyk-sarmap-service-delivery-report.92.pdf


http://foris.fao.org/static/data/fra2010/RSS_Summary_Report_lowres.pdf
http://www.fao.org/docrep/017/i3110e/i3110e.pdf
http://www.fao.org/climatechange/27526-0cc61ecc084048c7a9425f64942df70a8.pdf
http://www.fao.org/docrep/013/i1757e/i1757e.pdf
http://www.fao.org/docrep/012/i1580e/i1580e00.pdf
http://www.fao.org/docrep/012/k7023e/k7023e00.pdf
http://www.denisalder.net/fmt
http://www.cincs.com
http://www.denisalder.net/fmt/
https://ic.fsc.org/spaceborne-earth-observation.206.htm
http://ic.fsc.org/download.asi-fsc-service-delivery-report.90.pdf
http://ic.fsc.org/download.holmenskog-metria-service-delivery-report.91.pdf
http://ic.fsc.org/download.mondisyk-sarmap-service-delivery-report.92.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A37

» 7.Forest management

FSC (2011). Sustainable Forest Management- Support to the Forest Stewardship Council-Service
delivery report Sappi trials.
http://ic.fsc.org/download.sappi-sarmap-service-delivery-report.93.pdf

GEO (2011). Global Forest Observation Initiative implementation plan. GEO VIII document 15
http://www.earthobservations.org/documents/geo-viii/15_GE0%20GIlobal%20Forest%200bserva-
tions%20Inititative%20(GFOI)-Implementation%20Plan.pdf

GEO (2010). GEO Task US-09-01a: Critical Earth Observations Priorities-Agriculture Societal Benefit
Area- Forests. Final report.
http://shageotask.larc.nasa.gov/Forests_US0901a-FINAL.pdf

GEOCarbon showcase: http:/fwww.youtube.com/watch?v=cmS3RergtP4

GMES (2012). Satellites support monitoring of Europe’s green lungs. Issue 14
http://fesamultimedia.esa.int/docs/EarthObservation/GMES_brief_ForestMonitoring_Issuel4_June2012.pdf

GMES (2011). Preserving forests, cutting carbon
http://esamultimedia.esa.int/docs/EarthObservation/GMES_newsletter_n2_carbon.pdf

GOFC-GOLD (2010). A sourcebook of methods and procedures for monitoring and reporting anthropo-
genic greenhouse gas emissions and removals caused by deforestation, gains and losses of carbon stocks
in forests, remaining forests and deforestation. GOFC-GOLD report version COP16-1
http://www.gofc-gold.uni-jena.de/redd/sourcebook/Sourcebook_Version_Nov_2010_copl6-1.pdf

GoodPlanet.org (2011). REDD+ pilot project — Holistic conservation programme for forests in
Madagascar. Progress report
http://www.planet-action.org/automne_modules_files/polyProjects/public/r8299_93_reddpilot_project_
goodplanet_madagascar_17decl0.pdf

GTOS (2009). ECV-T8 Albedo - albedo and reflectance anisotropy. Assessment of the status of the
development of the standards for the terrestrial essential climate variables. GTOS 63
http://www.fao.org/gtos/doc/ECVs/TO8/T08.pdf

GTOS (2008). ECV-T9 Land cover. Assessment of the status of the development of the standards for the
terrestrial essential climate variables. GTOS 64
http://www.fao.org/gtos/doc/ECVs/TO9/T09.pdf

GTOS (2009). ECV-T10 FAPAR - fraction of absorbed photosynthetically active radiation. Assessment
of the status of the development of the standards for the terrestrial essential climate variables. GTOS 65
http://www.fao.org/gtos/doc/ECVs/T10/T10.pdf

GTOS (2009). ECV-T11 LAI - leaf area index. Assessment of the status of the development of the
standards for the terrestrial essential climate variables. GTOS 66
http://www.fao.org/gtos/doc/ECVs/T11/T11.pdf


http://ic.fsc.org/download.sappi-sarmap-service-delivery-report.93.pdf
http://www.earthobservations.org/documents/geo-viii/15_GEO%20Global%20Forest%20Observations%20Inititative%20(GFOI)-Implementation%20Plan.pdf
http://www.earthobservations.org/documents/geo-viii/15_GEO%20Global%20Forest%20Observations%20Inititative%20(GFOI)-Implementation%20Plan.pdf
http://sbageotask.larc.nasa.gov/Forests_US0901a-FINAL.pdf
http://www.youtube.com/watch?v=cmS3RergtP4
http://esamultimedia.esa.int/docs/EarthObservation/GMES_brief_ForestMonitoring_Issue14_June2012.pdf
http://esamultimedia.esa.int/docs/EarthObservation/GMES_newsletter_n2_carbon.pdf
http://www.gofc-gold.uni-jena.de/redd/sourcebook/Sourcebook_Version_Nov_2010_cop16-1.pdf
http://www.planet-action.org/automne_modules_files/polyProjects/public/r8299_93_reddpilot_project_goodplanet_madagascar_17dec10.pdf
http://www.planet-action.org/automne_modules_files/polyProjects/public/r8299_93_reddpilot_project_goodplanet_madagascar_17dec10.pdf
http://www.fao.org/gtos/doc/ECVs/T08/T08.pdf
http://www.fao.org/gtos/doc/ECVs/T09/T09.pdf
http://www.fao.org/gtos/doc/ECVs/T10/T10.pdf
http://www.fao.org/gtos/doc/ECVs/T11/T11.pdf

GEONetCah: Marketing Earth Observation Products & Services part # 2 A38

» 7.Forest management

GTOS (2008). ECV-T12 Biomass. Assessment of the status of the development of standards for the
terrestrial essential climate variables. GTOS 67
http://www.fao.org/gtos/doc/ECVs/T12/T12.pdf

GTOS (2008). ECV-T13 Fire - fire disturbance. Assessment of the status of the development of the
standards for the terrestrial essential climate variables. GTOS 68
http://www.fao.org/gtos/doc/ECVs/T13/T13.pdf

Hall, R.J. et al (2009). Creating a national forest biomass map of Canada by integrating satellite data and
models. Presentation GOFC-GOLD biomass meeting, Natural Resources Canada
http://www.gofcgold.wur.nl/documents/missoula09/9_Hall%20ECV %20biomass%20canadav2.pdf

INPE (2009). Metodologia para mapeamento de vegetacdo secundaria na Amazénia legal.
http://urlib.net/sid.inpe.br/mtc-m19@80/2009/11.23.17.06

International Tropical Timber Agreement (ITTA):
http://www.itto.int/itta/

Kyoto Protocol:
http://unfccc.int/resource/docs/convkp/kpeng.pdf

Laake, P.van, Karky, B., Skutsch, M. (2008). Community forestry as a requisite for REDD
http://www.communitycarbonforestry.org/NewPublications/Paper9%20Van%20Laake%20et%20al.pdf

Marketracker: http://www.carboncreditcapital.com

Non-Legally Binding Instrument on all types of forests (NLBI):
http://www.un.org/esa/forests/adhoc-nlbi.html

NRSC (2010). Remote sensing applications: A book by NRSC (2010). Published as training material for
distribution to course participants attending 12 weeks course at NRSC, Hyderabad, compiled and edited
by P.S. Roy, R.S Dwivedi and D.Vijayan. Complete book.
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_
NRSC_2010.pdf

START (2012). Challenges and prospects for REDD+ in Africa. GLP report no. 5
http://www.start.org/Publications/REDD_Report.pdf

Suarez, Juan C. et al (2004). The use of remote sensing techniques in operational forestry.
http://www.forestry.gov.uk/pdf/QJFarticle.pdf/$file/QJFarticle.pdf

Swe, U.M. (2004). Application of GIS and Remote Sensing for conservation and management of forests
in Myanmar. Presentation Earth Observation Working Group, 11th session APRSAF .
http://www.aprsaf.org/data/w_eo_data/ap-11/2_Swe.pdf


http://www.fao.org/gtos/doc/ECVs/T12/T12.pdf
http://www.fao.org/gtos/doc/ECVs/T13/T13.pdf
http://www.gofcgold.wur.nl/documents/missoula09/9_Hall%20ECV%20biomass%20canadav2.pdf
http://urlib.net/sid.inpe.br/mtc-m19@80/2009/11.23.17.06
http://www.itto.int/itta/
http://unfccc.int/resource/docs/convkp/kpeng.pdf
http://www.communitycarbonforestry.org/NewPublications/Paper%20Van%20Laake%20et%20al.pdf
http://www.carboncreditcapital.com
http://www.un.org/esa/forests/adhoc-nlbi.html
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_NRSC_2010.pdf
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_NRSC_2010.pdf
http://www.start.org/Publications/REDD_Report.pdf
http://www.forestry.gov.uk/pdf/QJFarticle.pdf/$file/QJFarticle.pdf
http://www.aprsaf.org/data/w_eo_data/ap-11/2_Swe.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2

» 7.Forest management

Trines, E. et al (2006). Integrating agriculture, forestry and other land use in future climate regimes:
methodological issues and policy options. Climate change scientific assessment and policy analysis,
Netherlands Environmental Assessment Agency.
http://www.rivm.nl/bibliotheek/rapporten/500102002.pdf

UNEP (2011). Sustaining forests — investing in our common future. UNEP policy series, ecosystem
management.
http://www.unep.org/ecosystemmanagement/Portals/7/Documents/unep_policy_series/5SthUNEP Policy
Series.pdf

UNEP et al (2008). Global ecological forest classification and forest protected area gap analysis.
http://www.chd.int/forest/doc/forest-gap-analysis_2009_2nd%20ed.pdf

United Nations Convention on Combating Desertification (UNCCD): http://www.unccd.int
United Nations Framework Convention on Climate Change (UNFCCC): http://unfccc.int

USDA Forest Service (2010). National roadmap for responding to climate change (USA).
www.fs.fed.us/climatechange/pdf/roadmap.pdf

Viana, V.M. et al. (2012). REDD+ and community forestry: lessons learned from an exchange of Brazilian
experiences with Africa. World Bank.
http://siteresources.worldbank.org/EXTSDNET/Resources/REDD+_and_Community_Forestry.pdf

Watson, C. (2009). Forest carbon accounting, overview and principles. UNDP, UNEP.
http://content.undp.org/go/cms-service/download/asset/?asset_id=2108738

Wielaard, N. and Vissers, M. (2011). Monitoring of tropical forests and agricultural areas with radar.
Presentation SarVision TWA/NSO seminatr.
https://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NS0%?20Seminar_Sarvision_
Wielaard.pdf

Wiggins, S. (2009). Climate change and environmental degradation risk and adaptation assessment —
an environmental tool for agencies in developing countries. Tearfund.
http://tilz.tearfund.org/webdocs/Tilz/Topics/Environmental %20Sustainability/CEDRA%20D5.pdf

World Bank (2008). Forests Sourcebook-practical guidance for sustaining forests in development
cooperation.
http://siteresources.worldbank.org/EXTFORSOUBOOK/Resources/completeforestsourcebookapril2008.pdf

World Heritage Convention: http://whc.unesco.org

World Resources Institute (2012). Interactive forest cover atlas of Cameroon. Version 3.0, overview report
http://www.wri.org/publication/interactive-forestry-atlas-cameroon-version-3-0


http://www.rivm.nl/bibliotheek/rapporten/500102002.pdf
http://www.unep.org/ecosystemmanagement/Portals/7/Documents/unep_policy_series/5thUNEPPolicySeries.pdf
http://www.unep.org/ecosystemmanagement/Portals/7/Documents/unep_policy_series/5thUNEPPolicySeries.pdf
http://www.unep.org/ecosystemmanagement/Portals/7/Documents/unep_policy_series/5thUNEPPolicySeries.pdf
http://www.cbd.int/forest/doc/forest-gap-analysis_2009_2nd%20ed.pdf
http://www.unccd.int
http://unfccc.int
www.fs.fed.us/climatechange/pdf/roadmap.pdf
http://siteresources.worldbank.org/EXTSDNET/Resources/REDD+_and_Community_Forestry.pdf
http://content.undp.org/go/cms-service/download/asset/?asset_id=2108738
https://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NSO%20Seminar_Sarvision_Wielaard.pdf
https://www.agentschapnl.nl/sites/default/files/bijlagen/2011_05_TWA_NSO%20Seminar_Sarvision_Wielaard.pdf
http://tilz.tearfund.org/webdocs/Tilz/Topics/Environmental%20Sustainability/CEDRA%20D5.pdf
http://siteresources.worldbank.org/EXTFORSOUBOOK/Resources/completeforestsourcebookapril2008.pdf
http://whc.unesco.org
http://www.wri.org/publication/interactive-forestry-atlas-cameroon-version-3-0

GEONetCab: Marketing Earth Observation Products & Services part # 2 A40

» 7.Forest management

Wunder, S., Borner, J., Reimer, F. (2010). REDDimpact — retrospective before and after impact evaluation
of incentive-based REDD instruments in the Brazilian Amazon. CIFOR project office Brazil
http://www.planet-action.org/automne_modules_files/polyProjects/public/r8347_93_progress_report_ci-
for_brazil_2010_planet_action__31_01_2011_.pdf

Presentation: http://www.planet-action.org/automne_modules_files/standard/public/p191_5c4f0bfe6519
62d8e650964299e03aed111010_Presentation_Reimer_Paris_Juma_Brazil-v4.pdf

NOT FOR FREE

McCall, M.IK. (2011). Local participation in mapping, measuring and monitoring for community carbon
forestry. Chapter from Community forest monitoring for the carbon market — opportunities under REDD

Peters-Guarin, G. and McCall, M.IKK (2011). Participatory mapping and monitoring of forest carbon
services using freeware: CyberTracker and Google Earth. Chapter from Community forest monitoring for
the carbon market — opportunities under REDD

Skutsch, M. and McCall, M.K. (2011). Why community forest monitoring? Chapter from Community for-
est monitoring for the carbon market — opportunities under REDD
(Related article: http://redd.ciga.unam.mx/files/inputpapers/input_paper2.pdf)

Verplanke, J. and Zuhabu, E. (2011). A field guide for community forest carbon mapping. Chapter from
Community forest monitoring for the carbon market — opportunities under REDD


http://www.planet-action.org/automne_modules_files/polyProjects/public/r8347_93_progress_report_cifor_brazil_2010_planet_action__31_01_2011_.pdf
http://www.planet-action.org/automne_modules_files/polyProjects/public/r8347_93_progress_report_cifor_brazil_2010_planet_action__31_01_2011_.pdf
http://www.planet-action.org/automne_modules_files/standard/public/p191_5c4f0bfe651962d8e650964299e03aed111010_Presentation_Reimer_Paris_Juma_Brazil-v4.pdf
http://www.planet-action.org/automne_modules_files/standard/public/p191_5c4f0bfe651962d8e650964299e03aed111010_Presentation_Reimer_Paris_Juma_Brazil-v4.pdf
http://redd.ciga.unam.mx/files/inputpapers/input_paper2.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A41

8. Health

AirBase database: http://www.eea.europa.eu/themes/air/air-quality/map/airbase
AIRnow: http://airnow.gov/

Ceccato, P. (2006). Introduction and use of remote sensing to predict disease outbreak. Presentation.
http://www.isse.ucar.edu/climatehealth/doc/Publications.Pg/PPT.Ceccato.IRI.July%202006.ppt

CNES. LaTélésanté - L'Espace au service de la santé. Brochure.
http://www.cnes.fr/automne_modules_files/standard/public/p6480_2b9d3d73e247c¢66544547197895¢9
eOePlaquette_ TELESANTE.pdf

CNES, Lafaye, M. (2011). CNES Strategy, Satellite data and modeling for Public Health. Presentation
at NASA Public Health Program Review, Santa Fe, September 13-16 2011.
http://weather.msfc.nasa.gov/conference/public_health_sf/PDF%20Day2%20morning/LaFaye_CNES_
ECS_ml.pdf

Confalonieri, U. et al (2007). Climate Change 2007: Impacts, Adaptation and Vulnerability. Chapter 8:
Human Health, page 391-431. Contribution of Working Group II to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change.
http://www.ipcc.ch/pdf/assessment-report/ard/wg2/ard-wg2-chapter8.pdf

EEA (2012). Air quality in Europe - 2012 report. No 4/2012. ISSN 1725 - 9177.
http://www.eea.europa.eu/publications/air-quality-in-europe-2012/at_download/file

Elen, B. et al (2012). The EveryAware Sensor Box: a tool for community-based air quality monitoring.
Sensing a changing world 2012. Description of sensor box that users can apply to monitor / measure air
traffic pollution.
http://www.wageningenur.nl/upload_mm/b/6/a/f2f8180c-623b-460b-b9ch-62e228h543ec_Elen_etal_
EveryAware_SensorBox.pdf

EO2HEAVEN (2011). D3.1 State of the art for environmental & health monitoring in air and water.
Earth Observation and ENVironmental modelling for the mitigation of HEAIth risks.
http://www.eo2heaven.org/sites/default/files/D3.1_State_of_the_art_for_environmental__health_moni-
toring_in_air_and_water.pdf

EPA (2011). EPA Handbook: Optical Remote Sensing for Measurement and Monitoring of Emissions Flux.
http://www.epa.gov/ttnemc01/guidind/gd-052.pdf

EPA (2009). Air Quality Index — A Guide to Air Quality and Your Health. Brochure that explains air quality
index, causes of air quality variation (ozone, particle pollution, sulfur dioxide, carbon monoxide), health
effects and possible actions (avoidance).

http://www.epa.gov/airnow/aqi_brochure_08-09.pdf

ESRI (2007). Approaches to GIS Programs In Health Education. Brochure.
http://www.esri.com/library/brochures/pdfs/health-education.pdf


http://www.eea.europa.eu/themes/air/air-quality/map/airbase
http://www.isse.ucar.edu/climatehealth/doc/Publications.Pg/PPT.Ceccato.IRI.July%202006.ppt
http://www.cnes.fr/automne_modules_files/standard/public/p6480_2b9d3d73e247c66544547197895c9e0ePlaquette_TELESANTE.pdf
http://www.cnes.fr/automne_modules_files/standard/public/p6480_2b9d3d73e247c66544547197895c9e0ePlaquette_TELESANTE.pdf
http://weather.msfc.nasa.gov/conference/public_health_sf/PDF%20Day2%20morning/LaFaye_CNES_ECS_ml.pdf
http://weather.msfc.nasa.gov/conference/public_health_sf/PDF%20Day2%20morning/LaFaye_CNES_ECS_ml.pdf
http://www.ipcc.ch/pdf/assessment-report/ar4/wg2/ar4-wg2-chapter8.pdf
http://www.eea.europa.eu/publications/air-quality-in-europe-2012/at_download/file
http://www.wageningenur.nl/upload_mm/b/6/a/f2f8180c-623b-460b-b9cb-62e228b543ec_Elen_etal_EveryAware_SensorBox.pdf
http://www.wageningenur.nl/upload_mm/b/6/a/f2f8180c-623b-460b-b9cb-62e228b543ec_Elen_etal_EveryAware_SensorBox.pdf
http://www.eo2heaven.org/sites/default/files/D3.1_State_of_the_art_for_environmental__health_monitoring_in_air_and_water.pdf
http://www.eo2heaven.org/sites/default/files/D3.1_State_of_the_art_for_environmental__health_monitoring_in_air_and_water.pdf
http://www.epa.gov/ttnemc01/guidlnd/gd-052.pdf
http://www.epa.gov/airnow/aqi_brochure_08-09.pdf
http://www.esri.com/library/brochures/pdfs/health-education.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A42

» 8.Health

FEWSNET (USAID): http://earlywarning.usgs.gov/adds/

Flyby Happy Sun. The safe exposure to sun - The satellite based service for solar photoprotection of
tourists. Brochure. http://www.flyby.it/images/brochure/HS_%20A4 _vers_15.pdf

Foley, G. (2010). Connecting Ecosystems, Biodiversity, and Human Health: Using Earth Observations to
Reduce and Prevent Infectious Diseases. Presentation on establishing links between human health and
environmental factors with a call for integrated tools and approaches that link ecology to human health.
http://www.earthobservations.org/documents/committees/uic/201011_UES/10_Foley_Biodiversity.pdf

GEO User Interface Committee (2010). Critical earth observations priorities: health societal benefit area
- Aeroallergens. GEO task US-09-01a.
http://sbageotask.larc.nasa.gov/Aeroallergens_US0901a-FINAL.pdf

GEO User Interface Committee (2010). Critical earth observations priorities: health societal benefit
area- Air Quality . GEO task US-09-01a.
http://shbageotask.larc.nasa.gov/AirQuality_US0901a-FINAL.pdf

GEO User Interface Committee (2010). Critical earth observations priorities: health societal benefit
area- Infectious Diseases . GEO task US-09-0la.
http://sbageotask.larc.nasa.gov/InfectiousDisease_US0901a-FINAL.pdf

GMES (2011). Monitoring the air we breathe from space. Issue 10, November 2011.
http://download.esa.int/docs/EarthObservation/GMES_brief_10_AirQuality_Issue10_November2011.pdf

Hadjimitsis, D.G. et al (2012). Air Pollution Monitoring Using Earth Observation & GIS, Air Pollution -
Monitoring, Modelling and Health. ISBN: 978-953-51-0424-7, InTech.
http://www.intechopen.com/books/air-pollution-monitoring-modellingand-health/air-pollution-monitor-
ing-using-earth-observation-gis

Harriman, L. (2013). Forecasting and early warning of dust storms. UNEP Global Environmental Alert
Service (GEAS), February 2013.
http://na.unep.net/geas/archive/pdfs/GEAS_Feb2013_DustStorm.pdf

Healthmapper (WHO/UNICEF): http://healthmapper.software.informer.com/

Huff, A. (2009). SERVIR-Air: Air Quality Monitoring and Analysis in Central America and the Caribbean.
Presentation at NASA Air Quality Applications Team Meeting October 27-29, 2009.
http://science.larc.nasa.gov/AppliedSciencesFeatures/2009AQAT M/Huff_SERVIR-Air.pdf

[RI, Columbia University: http://iridl.Ideo.columbia.edu/maproom/.Health/

Johnson, K. and Brown, M. (2009). Satellite remote sensing variables as environmental risk factors and

their association with child nutritional status and survival in a context of climate change.
Link misses.


http://earlywarning.usgs.gov/adds/
http://www.flyby.it/images/brochure/HS_%20A4_vers_15.pdf
http://www.earthobservations.org/documents/committees/uic/201011_UES/10_Foley_Biodiversity.pdf
http://sbageotask.larc.nasa.gov/Aeroallergens_US0901a-FINAL.pdf
http://sbageotask.larc.nasa.gov/AirQuality_US0901a-FINAL.pdf
http://sbageotask.larc.nasa.gov/InfectiousDisease_US0901a-FINAL.pdf
http://download.esa.int/docs/EarthObservation/GMES_brief_10_AirQuality_Issue10_November2011.pdf
http://www.intechopen.com/books/air-pollution-monitoring-modellingand-health/air-pollution-monitoring-using-earth-observation-gis
http://www.intechopen.com/books/air-pollution-monitoring-modellingand-health/air-pollution-monitoring-using-earth-observation-gis
http://na.unep.net/geas/archive/pdfs/GEAS_Feb2013_DustStorm.pdf
http://healthmapper.software.informer.com/
http://science.larc.nasa.gov/AppliedSciencesFeatures/2009AQATM/Huff_SERVIR-Air.pdf
http://iridl.ldeo.columbia.edu/maproom/.Health/

GEONetCab: Marketing Earth Observation Products & Services part # 2 A43

» 8.Health

IKarl, T.R., Melillo, J.M. and Peterson, T.C. (2009). Global Climate Change Impacts in the United States —
A State of Knowledge Report from the U.S. Global Change Research Program. Chapter Health, page 89-98.
http://downloads.globalchange.gov/usimpacts/pdfs/health.pdf

Leon, J. F.etal (2011). Particulate matter in the atmosphere of Dakar, Senegal. Monitoring of particu-
late matter in the air of Dakar, Senegal -> measuring of aerosol optical depth (AOD), specifically aimed
at Sahara desert dust, combination of in-situ and satellite.
http://www.planet-action.org/automne_modules_files/polyProjects/public/r9716_93_rapport_planetac-
tion.pdf

Lozano-Fuentes, S. et al (2008). Use of Google Earth™ to strengthen public health capacity and
facilitate management of vector-borne diseases in resource-poor environments.
http://dx.doi.org/10.2471%2FBLT.07.045880

Ministry of the Environment, Japan (2008). Dust and Sandstorms. Brochure. Description of how the sand
and dust storm mechanism works and the usefulness of improved forecasts and early warning.
http://www.env.go.jp/en/earth/dss/pamph/pdf/full.pdf

Moreno-Madrifian, M. et al (2012). SERVIR and Public Health. Presentation at the 2012 NASA Health
and Air Quality Applications Program Review, September 18-20, 2012, Newport, RI.
http://weather.msfc.nasa.gov/conference/public_health_np/ThursdayMorning/Moreno%20_SERVIR_
Health_AQ_Program_Review_Sept2012_IV9%5B3%5D.pdf

Pirrone, N. (2012). Contribution of European Projects to HEALTH related Tasks in GEO. Presentation at
GEO European Projects’ Workshop, 7-8 May 2012, CNR, Rome.
http://www.earthobservations.net/documents/meetings/201205_gepw6/kna_health_pirrone.pdf
Pro-MED (ISIS): http://www.promedmail.org/pls/otn/f?p=2400:1000:

RedGems (CNES): http://www.redgems.org/

SERVIR (NASA): http://www.nasa.gov/mission_pages/servir/index.html

SERVIR air quality monitoring Central America: http://www.servir.net

Simmons, A. (2010). Developing core GMES atmospheric environmental services. Presentation at GEO
User Engagement Session, November 1-2, 2010, Beijing.
http://www.earthobservations.org/documents/committees/uic/201011_UES/13_Simmons_MACC.pdf
Thomson, M.C. and Connor, S.J. (2001). Malaria Early Warning Systems — Concepts, Indicators and
Partners — A Framework for Field Research in Africa (WHO). Status quo of MEWS and advice on how to

establish a MEWS + examples from Africa.
http://whqlibdoc.who.int/hg/2001/who_cds_rbm_2001.32.pdf


http://downloads.globalchange.gov/usimpacts/pdfs/health.pdf
http://www.planet-action.org/automne_modules_files/polyProjects/public/r9716_93_rapport_planetaction.pdf
http://www.planet-action.org/automne_modules_files/polyProjects/public/r9716_93_rapport_planetaction.pdf
http://dx.doi.org/10.2471%2FBLT.07.045880
http://www.env.go.jp/en/earth/dss/pamph/pdf/full.pdf
http://weather.msfc.nasa.gov/conference/public_health_np/ThursdayMorning/Moreno%20_SERVIR_Health_AQ_Program_Review_Sept2012_IV%5B3%5D.pdf
http://weather.msfc.nasa.gov/conference/public_health_np/ThursdayMorning/Moreno%20_SERVIR_Health_AQ_Program_Review_Sept2012_IV%5B3%5D.pdf
http://www.earthobservations.net/documents/meetings/201205_gepw6/kna_health_pirrone.pdf
http://www.promedmail.org/pls/otn/f?p=2400:1000:
http://www.redgems.org/
http://www.nasa.gov/mission_pages/servir/index.html
http://www.servir.net
http://www.earthobservations.org/documents/committees/uic/201011_UES/13_Simmons_MACC.pdf
http://whqlibdoc.who.int/hq/2001/who_cds_rbm_2001.32.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 Ad4

» 8.Health

Wigbels, L.D. (2011). Using Earth Observation Data to Improve Health in the United States —accomplish-
ments and future challenges. A report of the CSIS technology and public policy program, September 2011.
http://csis.org/files/publication/110927_Wigbels_UsingEarthObserHealth_ WEB.pdf

WHO and WMO (2012). Atlas of health and climate. WMO-No. 1098.
http://www.wmo.int/pages/mediacentre/press_releases/pr_960_en.html

WWMO Secretariat (2011). WMO sand and dust storm warning advisory and assessment system (SDS-
WAS) - science and implementation plan 2011-2015 - April 2012.
http://www.wmo.int/pages/prog/arep/wwrp/new/documents/SDS_WAS_implementation_plan_01052012.pdf


http://csis.org/files/publication/110927_Wigbels_UsingEarthObserHealth_WEB.pdf
http://www.wmo.int/pages/mediacentre/press_releases/pr_960_en.html
http://www.wmo.int/pages/prog/arep/wwrp/new/documents/SDS_WAS_implementation_plan_01052012.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A45

9. Energy

AEGOS, Urvois, M. (2013). The spatial data infrastructure for georesources in Africa. Presentation at
EuroGeoSource final seminar, Brussels, 12 March 2013.
http://www.eurogeosource.eu/conferences/presentations2013/4_URVOIS_AEGOS_Spatial-Data-Infra-
structure-Georesources-Africa_vf.pdf

AEGOS (2011). D4.3 “Review of spin-off projects based on AEGOS, preparation of a road map for
AEGOS test beds”. Proceedings of Workshop 4b, Dakar, Senegal, October 2010.
http://www.aegos-project.org/Download-document/342-aegos_d4-3_v2.html

AEGOS (2010). D6.1 “Inventory of available curricula of training centers and practice”.
http://www.aegos-project.org/Download-document/219-AEGOS-D-6.1-Inventory-of-available-curricula-
of-training-centers-and-practices.html

AEGOS (2010). D6.2 “'Concept note about the needs in capacity building and training”.
http://www.aegos-project.org/Download-document/231-AEGOS-D6.2-Concept-Note-about-the-needs-in-
capacity-building-and-training.html

AWS Scientific, Inc. (1997). Wind Resource Assessment Handbook — Fundamentals for Conducting a
Successful Monitoring Program. Developed under National Renewable Energy Laboratory (NREL) Sub-
contract No. TAT-5-15283-01.

http://www.nrel.gov/wind/pdfs/22223.pdf

Brew-Hammond, A. (2011). Terminal Evaluation of UNEP GEF Project Solar and Wind Energy Resource
Assessment - SWERA.
http://www.unep.org/eou/Portals/52/Reports/SWERA_TE_FinalReport.pdf

Brower, M. (2011). Wind Energy Forecasting. Presentation.
http://web.mit.edu/windenergy/windweek/Presentations/Brower_MIT_Wind_Workshop.pdf

Burton, T. et al (2001). Wind Energy Handbook.
http://www.dolcera.com/wiki/images/Windenergycontrol.pdf

Caner, M. (2012). Global Atlas for Solar and Wind Energy End-User Needs Assessment. CEM Global
Solar and Wind Atlas — End-users Community 13th January 2012.
http://www.irena.org/DocumentDownloads/events/Global AtlasEnd-userworkshop/7_AbuDhabiWorkshop-
GlobalAtlas-EndusersAssessment.pdf

CCSP (2008). Uses and limitations of observations, data, forecasts, and other projections in decision
support for selected sectors and regions - Final Report, Synthesis and Assessment Product 5.1.
http://www.climatescience.gov/Library/sap/sap5-1/final-report/sap5-1-final-all.pdf

Diaz-Gomez, D. (2011). Fuzzy modelling to identify areas of high conservation value for raptors:
effectiveness of the network of protected areas in Andalucia (Spain).
http://www.itc.nl/library/papers_2011/msc/gem/diaz.pdf


http://www.eurogeosource.eu/conferences/presentations2013/4_URVOIS_AEGOS_Spatial-Data-Infrastructure-Georesources-Africa_vf.pdf
http://www.eurogeosource.eu/conferences/presentations2013/4_URVOIS_AEGOS_Spatial-Data-Infrastructure-Georesources-Africa_vf.pdf
http://www.aegos-project.org/Download-document/342-aegos_d4-3_v2.html
http://www.aegos-project.org/Download-document/219-AEGOS-D-6.1-Inventory-of-available-curricula-of-training-centers-and-practices.html
http://www.aegos-project.org/Download-document/219-AEGOS-D-6.1-Inventory-of-available-curricula-of-training-centers-and-practices.html
http://www.aegos-project.org/Download-document/231-AEGOS-D6.2-Concept-Note-about-the-needs-in-capacity-building-and-training.html
http://www.aegos-project.org/Download-document/231-AEGOS-D6.2-Concept-Note-about-the-needs-in-capacity-building-and-training.html
http://www.nrel.gov/wind/pdfs/22223.pdf
http://www.unep.org/eou/Portals/52/Reports/SWERA_TE_FinalReport.pdf
http://web.mit.edu/windenergy/windweek/Presentations/Brower_MIT_Wind_Workshop.pdf
http://www.dolcera.com/wiki/images/Windenergycontrol.pdf
http://www.irena.org/DocumentDownloads/events/GlobalAtlasEnd-userworkshop/7_AbuDhabiWorkshop-GlobalAtlas-EndusersAssessment.pdf
http://www.irena.org/DocumentDownloads/events/GlobalAtlasEnd-userworkshop/7_AbuDhabiWorkshop-GlobalAtlas-EndusersAssessment.pdf
http://www.climatescience.gov/Library/sap/sap5-1/final-report/sap5-1-final-all.pdf
http://www.itc.nl/library/papers_2011/msc/gem/diaz.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 Ad6

» 9.Energy

Ebinger, J. and Vergara, W. (2011). Climate Impacts on Energy Systems - Key Issues for Energy Sector
Adaptation. World Bank Study.
https://openknowledge.worldbank.org/bitstream/handle/10986/2271/600510PUBOID181mpac
ts09780821386972.pdf?sequence=1

ECP (2007). Near-Term Successes Project n°4 : Solar Energy Data for Developing Countries - Building
upon the SoDa Service for demonstrating the GEOSS potential.
http://www.geoss-ecp.org/sections/portal-documents/geoss-ecp-general/near-term-successes/download-
File/file/ECP-demo2.pdf?nocache=1168954823.93

EnerGEO: http://www.energeo-project.eu

Envisolar (2007). ENVISOLAR Space-based Environmental Information Services for Solar Energy
Industries. Project brochure.
http://www.envisolar.com/factsheets/Envisolar_brochure.pdf

Furevik, B. et al (2005). Satellite based services for the wind industry.
http://www.norut.no/content/download/960397/2027938/file/Furevik_ewec_paper_EO_WindFarm319_
P4%20(2).pdf

GEF (2011). Solar and wind energy resource assessment. GEF folder “20 Projects to Showcase
20 Historic Years of Environmental Finance”.
http://www.unep.org/dgef/Portals/43/news/facts/GEF %20Folder%20Inserts_l6c.pdf

GEO energy community of practice: http://www.geoss-ecp.org

GEO (2010). GEO Task US-09-01a: Critical Earth Observations Priorities- Energy Societal Benefit Area.
http://sbageotask.larc.nasa.gov/Energy_US0901a-FINAL.pdf

Global energy information system: http://www.worldenergy.org

GMES (2012). Space supports Europe’s renewable energy future. GMES newsletter, Issue 12, May 2012.
http://esamultimedia.esa.int/docs/EarthObservation/GMES_brief_WindEnergy_Issuel2_May2012.pdf

GMES (2011). Highlighting Earth’s solar resources from space. GMES newsletter, Issue 4, March 2011.
http://download.esa.int/docs/EarthObservation/GMES_brief_solar_issued_March2011.pdf

Hasager, C. (2012). Assessment of wind resources and annual energy production of wind farms.
Presentation at Eurisy; Renewable Energy: the added value of satellite solutions for SME, Graz, Austria
11 Sept. 2012.
http://www.eurisy.org/documents_Eurisy/20120911_Graz/Presentations/2_3_Hasager.pdf

Hendrix, L. (2012). Competition for Strategic Materials. CSIS publication.
http://csis.org/files/publication/120713_Hendrix_CompetitionStrategicMaterials_Commentary.pdf


https://openknowledge.worldbank.org/bitstream/handle/10986/2271/600510PUB0ID181mpacts09780821386972.pdf?sequence=1
https://openknowledge.worldbank.org/bitstream/handle/10986/2271/600510PUB0ID181mpacts09780821386972.pdf?sequence=1
http://www.geoss-ecp.org/sections/portal-documents/geoss-ecp-general/near-term-successes/downloadFile/file/ECP-demo2.pdf?nocache=1168954823.93
http://www.geoss-ecp.org/sections/portal-documents/geoss-ecp-general/near-term-successes/downloadFile/file/ECP-demo2.pdf?nocache=1168954823.93
http://www.energeo-project.eu
http://www.envisolar.com/factsheets/Envisolar_brochure.pdf
http://www.norut.no/content/download/960397/2027938/file/Furevik_ewec_paper_EO_WindFarm319_P4%20(2).pdf
http://www.norut.no/content/download/960397/2027938/file/Furevik_ewec_paper_EO_WindFarm319_P4%20(2).pdf
http://www.unep.org/dgef/Portals/43/news/facts/GEF%20Folder%20Inserts_16c.pdf
http://www.geoss-ecp.org
http://sbageotask.larc.nasa.gov/Energy_US0901a-FINAL.pdf
http://www.worldenergy.org
http://esamultimedia.esa.int/docs/EarthObservation/GMES_brief_WindEnergy_Issue12_May2012.pdf
http://download.esa.int/docs/EarthObservation/GMES_brief_solar_issue4_March2011.pdf
http://www.eurisy.org/documents_Eurisy/20120911_Graz/Presentations/2_3_Hasager.pdf
http://csis.org/files/publication/120713_Hendrix_CompetitionStrategicMaterials_Commentary.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A47

» 9.Energy

[IEA (2012). Technology Roadmap: Solar Heating and Cooling.
http://www.iea.org/publications/freepublications/publication/Solar_Heating_Cooling_Roadmap_2012_
WEB.pdf

[EA (2011).Technology Roadmaps - Energy-efficient Buildings: Heating and Cooling Equipment (Insights).
http://www.iea.org/publications/freepublications/publication/buildings_foldout.pdf

[EA (2011). Solar Energy Perspectives.
http://www.iea.org/publications/freepublications/publication/Solar_Energy_Perspectives2011.pdf

[EA (2010). Renewable Energy Essentials: Geothermal.
http://www.iea.org/publications/freepublications/publication/Geothermal_Essentials.pdf

[IEA (2010). Renewable Energy Essentials: Hydropower.
http://www.iea.org/publications/freepublications/publication/Hydropower_Essentials.pdf

[EA (2010). Technology Roadmap: Solar photovoltaic energy.
http://www.iea.org/publications/freepublications/publication/pv_roadmap.pdf

[IEA (2009). Renewable Energy Essentials: Solar Heating and Cooling.
http://www.iea.org/publications/freepublications/publication/Solar_heating_cooling.pdf

[IEA (2009). Renewable Energy Essentials: Concentrating Solar Thermal Power.
http://www.iea.org/publications/freepublications/publication/CSP_Essentials.pdf

[EA (2009). Technology Roadmap — Wind energy.
http://www.iea.org/publications/freepublications/publication/Wind_Roadmap.pdf

[EA (2008). Renewable Energy Essentials: Wind.
http://www.iea.org/publications/freepublications/publication/Wind_Brochure.pdf

[EA (2007). Mind the Gap — Quantifying Principal-Agent Problems in Energy Efficiency.
http://www.iea.org/publications/freepublications/publication/mind_the_gap.pdf

[EA (2007). Good practice guidelines: Bioenergy project development & biomass supply.
http://www.iea.org/publications/freepublications/publication/biomass.pdf

KKelly, T., West, T. and Davenport, J. (2008). Challenges and Solutions of Remote Sensing at Offshore Wind
Energy Developments. About use of Merlin Avian Radar Systems, DeTect Inc.
http://www.detect-inc.com/DeTect%20inf0%20-%20wind/Paper%20-%20Challenges%20and%20
Solutions%200f%20Remote%20Sensing%20for%200ffshore%20Wind%20Energy%20Develop-
ments%20-%20Kelly%20et%20al,%20MAREE%202009.pdf

MESoR: http://www.mesor.net continued at http://www.webservice-energy.org


http://www.iea.org/publications/freepublications/publication/Solar_Heating_Cooling_Roadmap_2012_WEB.pdf
http://www.iea.org/publications/freepublications/publication/Solar_Heating_Cooling_Roadmap_2012_WEB.pdf
http://www.iea.org/publications/freepublications/publication/buildings_foldout.pdf
http://www.iea.org/publications/freepublications/publication/Solar_Energy_Perspectives2011.pdf
http://www.iea.org/publications/freepublications/publication/Geothermal_Essentials.pdf
http://www.iea.org/publications/freepublications/publication/Hydropower_Essentials.pdf
http://www.iea.org/publications/freepublications/publication/pv_roadmap.pdf
http://www.iea.org/publications/freepublications/publication/Solar_heating_cooling.pdf
http://www.iea.org/publications/freepublications/publication/CSP_Essentials.pdf
http://www.iea.org/publications/freepublications/publication/Wind_Roadmap.pdf
http://www.iea.org/publications/freepublications/publication/Wind_Brochure.pdf
http://www.iea.org/publications/freepublications/publication/mind_the_gap.pdf
http://www.iea.org/publications/freepublications/publication/biomass.pdf
http://www.detect-inc.com/DeTect%20info%20-%20wind/Paper%20-%20Challenges%20and%20Solutions%20of%20Remote%20Sensing%20for%20Offshore%20Wind%20Energy%20Developments%20-%20Kelly%20et%20al,%20MAREE%202009.pdf
http://www.detect-inc.com/DeTect%20info%20-%20wind/Paper%20-%20Challenges%20and%20Solutions%20of%20Remote%20Sensing%20for%20Offshore%20Wind%20Energy%20Developments%20-%20Kelly%20et%20al,%20MAREE%202009.pdf
http://www.detect-inc.com/DeTect%20info%20-%20wind/Paper%20-%20Challenges%20and%20Solutions%20of%20Remote%20Sensing%20for%20Offshore%20Wind%20Energy%20Developments%20-%20Kelly%20et%20al,%20MAREE%202009.pdf
http://www.mesor.net
http://www.webservice-energy.org

GEONetCab: Marketing Earth Observation Products & Services part # 2 A48

» 9.Energy

MESoR (2009). Deliverable 4.3: Seminar concept and manual “Using solar resource knowledge*.
http://www.mesor.net/docs/MESoR_Seminar_concept.pdf

MESoR (2009). D 1.3.2 Needs for new solar radiation services to faster deploy the market for solar
energy applications and optimize grid integration.
http://www.mesor.net/docs/MESoR_Roadmap_on_future_services.pdf

MESoR (2009). Description of solar resource products, summary of benchmarking results and examples
of use. MESOR - 038665, D1.2.1 & D1.2.2 User guidance.
http://www.mesor.net/docs/MESoR_Handbook_on_best_practices.pdf

OneGeology: http://www.onegeology.org

OneGeology. Making Geological Map Data for the Earth Accessible.
Presentation: http://www.onegeology.org/docs/downloadable_powerpoint.pps
Poster: http://www.onegeology.org/docs/One_poster.pdf

PIPEMON (2006). Pipeline route planning service. Service portfolio specifications.
http://www.pipemon.com/documents/PIPEMON%20Service%20Portfolio%20Specifications%20
V1%Z20RPpdf

PIPEMON (2005). Ground motion monitoring service. Leaflet.
http://www.pipemon.com/content/Pipemon_leaflet.pdf

Pirjola, R. et al. Power and pipelines (ground systems). Finnish Meteorological Institute, Geophysical
Research Division.
http://ssa-be-vm-fe-08p.ssa.esa.int/spweather/workshops/proceedings_w1/SESSION1/pirjola_power.pdf

Renné, D. (2008). Decision Support System for Assessing Hybrid Renewable Energy Systems. Chapter
3 of “Uses and limitations of observations, data, forecasts, and other projections in decision support for
selected sectors and regions - Final Report, Synthesis and Assessment Product 5.1” (CCSP).
http://www.climatescience.gov/Library/sap/sap5-1/final-report/sap5-1-final-ch3.pdf

Renné, D. (2005). Results of Solar Resource Assessments in the UNEP/SWERA Project.
http://sonda.ccst.inpe.br/publicacoes/eventos/ISES2005_DaveRenne_etal.pdf

RETScreen: http://www.retscreen.net

RETScreen. Brochure.
http://www.retscreen.net/fichier.php/2191/What_is_RETScreen_E.pdf

RETScreen (2005). Clean Energy Project Analysis: RETScreen Engineering & Cases Textbook.
http://www.retscreen.net/ang/printable_version_textbook.html


http://www.mesor.net/docs/MESoR_Seminar_concept.pdf
http://www.mesor.net/docs/MESoR_Roadmap_on_future_services.pdf
http://www.mesor.net/docs/MESoR_Handbook_on_best_practices.pdf
http://www.onegeology.org
http://www.onegeology.org/docs/downloadable_powerpoint.pps
http://www.onegeology.org/docs/One_poster.pdf
http://www.pipemon.com/documents/PIPEMON%20Service%20Portfolio%20Specifications%20V1%20RP.pdf
http://www.pipemon.com/documents/PIPEMON%20Service%20Portfolio%20Specifications%20V1%20RP.pdf
http://www.pipemon.com/content/Pipemon_leaflet.pdf
http://ssa-be-vm-fe-08p.ssa.esa.int/spweather/workshops/proceedings_w1/SESSION1/pirjola_power.pdf
http://www.climatescience.gov/Library/sap/sap5-1/final-report/sap5-1-final-ch3.pdf
http://sonda.ccst.inpe.br/publicacoes/eventos/ISES2005_DaveRenne_etal.pdf
http://www.retscreen.net
http://www.retscreen.net/fichier.php/2191/What_is_RETScreen_E.pdf
http://www.retscreen.net/ang/printable_version_textbook.html

GEONetCab: Marketing Earth Observation Products & Services part # 2 A49

» 9.Energy

Riedmann, M. et al (2006). Application of ground movement and automated route planning technologies
for pipeline planning and management — the PIPEMON project. Proceedings of IPC2006 6th Interna-
tional Pipeline Conference, September 25-29, 2006, Calgary, Alberta, Canada.
http://www.pipemon.com/documents/IPC2006-10545%20FINAL%20PAPER%2028%20June %20
06.pdf

Roper, W. 0il and gas spill and pipeline condition assessment using remote sensing — Using new tools for
situational awareness. Presentation.
http://www.epa.gov/OEM/docs/oil/fss/fssQ6/roper_2.pdf

SWERA. User manual for SWERA: designing renewable resource assessment projects and using
assessment products.
http://prod-http-80-800498448.us-east-1.elb.amazonaws.com/w/images/9/94/SWERA_guide.pdf

UNEP (2011). Enhancing information for renewable energy technology deployment in Brazil, China and
South Africa.
http://www.unep.org/pdf/SWERA-report.pdf

Walton, M. and Hendrix, L. (2012). The Promise of Renewables: Recent Success and the Challenge to
Scale. CSIS publication.
http://csis.org/files/publication/120605_Walton_Renewables.pdf

WEC (2011). World Energy Resources: Shale Gas — What’s New. Update 2012.
http://www.worldenergy.org/wp-content/uploads/2012/10/PUB_shale_gas_update_2012_WEC.pdf

WEC (2010). World Energy Perspective: Shale Gas 2010.
http://www.worldenergy.org/wp-content/uploads/2012/10/PUB_shale_gas_update_2010_WEC.pdf

WEC (2010). Biofuels: Policies, Standards and Technologies.
http://www.worldenergy.org/publications/2010/biofuels-policies-standards-and-technologies

WEC (2004). Renewable Energy Projects Handbook.
http://www.worldenergy.org/wp-content/uploads/2012/10/PUB_Renewable_Energy_Projects_Hand-
book_2004_WEC.pdf

Annexes.
http://www.worldenergy.org/wp-content/uploads/2012/10/PUB_Renewable_Energy_Projects_Hand-
book_2004_Annexes_WEC.pdf


http://www.pipemon.com/documents/IPC2006-10545%20FINAL%20PAPER%2028%20June%2006.pdf
http://www.pipemon.com/documents/IPC2006-10545%20FINAL%20PAPER%2028%20June%2006.pdf
http://www.epa.gov/OEM/docs/oil/fss/fss06/roper_2.pdf
http://prod-http-80-800498448.us-east-1.elb.amazonaws.com/w/images/9/94/SWERA_guide.pdf
http://www.unep.org/pdf/SWERA-report.pdf
http://csis.org/files/publication/120605_Walton_Renewables.pdf
http://www.worldenergy.org/wp-content/uploads/2012/10/PUB_shale_gas_update_2012_WEC.pdf
http://www.worldenergy.org/wp-content/uploads/2012/10/PUB_shale_gas_update_2010_WEC.pdf
http://www.worldenergy.org/publications/2010/biofuels-policies-standards-and-technologies
http://www.worldenergy.org/wp-content/uploads/2012/10/PUB_Renewable_Energy_Projects_Handbook_2004_WEC.pdf
http://www.worldenergy.org/wp-content/uploads/2012/10/PUB_Renewable_Energy_Projects_Handbook_2004_WEC.pdf
http://www.worldenergy.org/wp-content/uploads/2012/10/PUB_Renewable_Energy_Projects_Handbook_2004_Annexes_WEC.pdf
http://www.worldenergy.org/wp-content/uploads/2012/10/PUB_Renewable_Energy_Projects_Handbook_2004_Annexes_WEC.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A50

10. Weather

Badrinath, K. (2010). Remote Sensing Applications - Atmosphere. Chapter 10, NRSC Book, published as
training material for distribution to course participants attending 12 weeks course at NRSC.

Complete book.
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_
NRSC_2010.pdf

Chapman, B. et al (2010). Reviewing Weather and Climate Services in the Pacific.

Report prepared for the Secretariat of the Pacific Regional Environment Programme (SPREP), April
2010, 21SM/Information Paper 4.
https://www.google.com/url?q=http://www.wmao.int/pages/prog/dra/vcp/documents/Inf2 PacificWeath-
erServicesFinalReport.pdf&sa=U&ei=L0d5UZLsM8jXtAatrYHoDw&ved=0CAcQFjAA&client=internal-
uds-cse&usg=AFQjCNFPAP46WY Poo58pAvo80IPi_utlEg

CMATIGGE data portal: http://bridge.cma.gov.cn:8080/tigge/

Colorado State University, department of Atmospheric Science. Numerical Weather Prediction. Lecture
in presentation form.

http://www.google.nl/url?sa=t&rct=j&g=numerical %o20weather%20prediction%20pdf&source=web&c
d=9&ved=0CHUQFjAI&url=http%3A%2F Y%2Frams.atmos.colostate.edu%2Fat540%2F fall03%2F fall
03Pt7.pdf&ei=ecZalUeLhKojDPKbsgagM &usg=AFQjCNF-fCtUDiPZflhguKEvZHHtGIS8UQ

Ebinger, J. and Vergara, W. (2011). Climate Impacts on Energy Systems - Key Issues for Energy Sector
Adaptation. A World Bank Study.
https://openknowledge.worldbank.org/bitstream/handle/10986/2271/600510PUBOID181mpac
ts09780821386972.pdf?sequence=1

ECMWEF TIGGE data portal: http://tigge-portal.ecmwf.int

GCOS (2010). Implementation plan for the global observing system for climate in support of the
UNFCCC - (2010 update). http://www.wmo.int/pages/prog/gcos/Publications/gcos-138.pdf

GCOS (2006). Systematic observation requirements for satellite-based products for climate -
Supplemental details to the satellite-based component of the “implementation plan for the global obser-
ving system for climate in support of the UNFCCC”.
http://www.wmo.int/pages/prog/gcos/Publications/gcos-107.pdf

GEO (2010). GEO Task US-09-O1a: Critical Earth Observations Priorities - Weather Societal Benefit
Area. http://sbageotask.larc.nasa.gov/Weather_US0901a-FINAL.pdf

GEONETCast (2011). Current Product List for GEONETCast Americas, March 30th, 2011.
http://www.geonetcastamericas.noaa.gov/docs/gnc-aProductsList033011.pdf

GEONETCast. GEONETCast Toolbox Factsheet XML version 1.2.
http://www.itc.nl/PDF/Organisation/Scientific%20departments/WRS/GEONETCast_Toolbox_Factsheet_
XML1.2.pdf


http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_NRSC_2010.pdf
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Remote%20Sensing%20Applications_NRSC_2010.pdf
http://www.nrsc.gov.in/RemotePDF/Chap_10_Atmosphere.pdf
https://www.google.com/url?q=http://www.wmo.int/pages/prog/dra/vcp/documents/Inf2PacificWeatherServicesFinalReport.pdf&sa=U&ei=L0d5UZLsM8jXtAatrYHoDw&ved=0CAcQFjAA&client=internal-uds-cse&usg=AFQjCNFPAP46WYPoo58pAvo80lPi_utIEg
https://www.google.com/url?q=http://www.wmo.int/pages/prog/dra/vcp/documents/Inf2PacificWeatherServicesFinalReport.pdf&sa=U&ei=L0d5UZLsM8jXtAatrYHoDw&ved=0CAcQFjAA&client=internal-uds-cse&usg=AFQjCNFPAP46WYPoo58pAvo80lPi_utIEg
https://www.google.com/url?q=http://www.wmo.int/pages/prog/dra/vcp/documents/Inf2PacificWeatherServicesFinalReport.pdf&sa=U&ei=L0d5UZLsM8jXtAatrYHoDw&ved=0CAcQFjAA&client=internal-uds-cse&usg=AFQjCNFPAP46WYPoo58pAvo80lPi_utIEg
http://bridge.cma.gov.cn:8080/tigge/
http://www.google.nl/url?sa=t&rct=j&q=numerical%20weather%20prediction%20pdf&source=web&cd=9&ved=0CHUQFjAI&url=http%3A%2F%2Frams.atmos.colostate.edu%2Fat540%2Ffall03%2Ffall03Pt7.pdf&ei=ecZaUeLhKojDPKbsgagM&usg=AFQjCNF-fCtUDiPZfIhguKEvZHHtGlS8UQ
http://www.google.nl/url?sa=t&rct=j&q=numerical%20weather%20prediction%20pdf&source=web&cd=9&ved=0CHUQFjAI&url=http%3A%2F%2Frams.atmos.colostate.edu%2Fat540%2Ffall03%2Ffall03Pt7.pdf&ei=ecZaUeLhKojDPKbsgagM&usg=AFQjCNF-fCtUDiPZfIhguKEvZHHtGlS8UQ
http://www.google.nl/url?sa=t&rct=j&q=numerical%20weather%20prediction%20pdf&source=web&cd=9&ved=0CHUQFjAI&url=http%3A%2F%2Frams.atmos.colostate.edu%2Fat540%2Ffall03%2Ffall03Pt7.pdf&ei=ecZaUeLhKojDPKbsgagM&usg=AFQjCNF-fCtUDiPZfIhguKEvZHHtGlS8UQ
https://openknowledge.worldbank.org/bitstream/handle/10986/2271/600510PUB0ID181mpacts09780821386972.pdf?sequence=1
https://openknowledge.worldbank.org/bitstream/handle/10986/2271/600510PUB0ID181mpacts09780821386972.pdf?sequence=1
http://tigge-portal.ecmwf.int
http://www.wmo.int/pages/prog/gcos/Publications/gcos-138.pdf
http://www.wmo.int/pages/prog/gcos/Publications/gcos-107.pdf
http://sbageotask.larc.nasa.gov/Weather_US0901a-FINAL.pdf
http://www.geonetcastamericas.noaa.gov/docs/gnc-aProductsList033011.pdf
http://www.itc.nl/PDF/Organisation/Scientific%20departments/WRS/GEONETCast_Toolbox_Factsheet_XML1.2.pdf
http://www.itc.nl/PDF/Organisation/Scientific%20departments/WRS/GEONETCast_Toolbox_Factsheet_XML1.2.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A51

» 10.Weather

Goswami, B. et al (2011). Intraseasonal variability and forecasting: a review of recent research.
http://www.tropmet.res.in/~bng/bngpaper/GoswamiWheelerGottsWalll.pdf

[PCC (2007). Frequently asked questions. Climate Change 2007: The Physical Science Basis.
Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change.

https://www.ipcc-wgl.unibe.ch/publications/wgl-ar4/ar4-wgl-fags.pdf

ITC (2012). GEONETCast — DevCoCast Application Manual — Version 1.
http://www.itc.nl/Pub/WRS/WRS-GEONETCast/References-GeonetCast-application-manual/Geonet-
Cast-application-manual.htmi

ITC (2010). GEONETCast Toolbox - Installation, configuration and user guide of the GEONETCast
toolbox plug-in for ILWIS 3.7.
http://52north.org/files/earth-observation/userguides/gnc/gnc_instal_usermanual_versionl.pdf

Johnson, R. (2011). Diurnal cycle of monsoon convection.
http://johnson.atmos.colostate.edu/publications/books/Diurnal_chapter.pdf

Jou, B. et al (2011). An overview of SOWMEX/TIMREX.
http://johnson.atmos.colostate.edu/publications/books/Timrex_chapter.pdf

[Kirtman, B. and Vecchi, G. (2011). Why climate modelers should worry about atmospheric and oceanic
weather.
http://www.gfdl.noaa.gov/cms-filesystem-action?file=user_files/gav/publications/kv_09_airseacouple.pdf

Maathuis, B. (2012). Use of GEONETCast for Water and Food Security Analysis in Africa. Presentation.
http://52north.org/files/earth-observation/reports/IE0S%202012%20presentation%201.0.pdf

Mapes, B. (2011). Heaviest precipitation events, 1998-2007: a near-global survey.
http://www.rsmas.miami.edu/users/bmapes/pagestuff/HeaviestRains.Mapes.pdf

McNoldy, B. (2003). Radar Meteorology Tutorial.
http://servv89pn0aj.sn.sourcedns.com/~gbpprorg/mil/radar/Radar_Meteorology_Tutorial.pdf

Met Office (2009). Clarity — Helping you understand the facts about weather forecasting. Fact sheet.
http://www.metoffice.gov.uk/media/pdf/8/g/weather_facts.pdf

NASA (2011). NPP NPOESS Preparatory Project — Building a Bridge to a New Era of Earth Observations.
Brochure.
http://eospso.gsfc.nasa.gov/sites/default/files/publications/NPP_MissionBrochure_Color_508Compliant.pdf

NavCanada local area weather manuals: http://www.navcanada.ca/NavCanada.asp?Content=contentdefin
itionfiles%5Cpublications%5Clak%5Cdefault.xml


http://www.tropmet.res.in/~bng/bngpaper/GoswamiWheelerGottsWal11.pdf
https://www.ipcc-wg1.unibe.ch/publications/wg1-ar4/ar4-wg1-faqs.pdf
http://www.itc.nl/Pub/WRS/WRS-GEONETCast/References-GeonetCast-application-manual/GeonetCast-application-manual.html
http://www.itc.nl/Pub/WRS/WRS-GEONETCast/References-GeonetCast-application-manual/GeonetCast-application-manual.html
http://52north.org/files/earth-observation/userguides/gnc/gnc_instal_usermanual_version1.pdf
http://johnson.atmos.colostate.edu/publications/books/Diurnal_chapter.pdf
http://johnson.atmos.colostate.edu/publications/books/Timrex_chapter.pdf
http://www.gfdl.noaa.gov/cms-filesystem-action?file=user_files/gav/publications/kv_09_airseacouple.pdf
http://52north.org/files/earth-observation/reports/IEOS%202012%20presentation%201.0.pdf
http://www.rsmas.miami.edu/users/bmapes/pagestuff/HeaviestRains.Mapes.pdf
http://servv89pn0aj.sn.sourcedns.com/~gbpprorg/mil/radar/Radar_Meteorology_Tutorial.pdf
http://www.metoffice.gov.uk/media/pdf/8/g/weather_facts.pdf
http://eospso.gsfc.nasa.gov/sites/default/files/publications/NPP_MissionBrochure_Color_508Compliant.pdf
http://www.navcanada.ca/NavCanada.asp?Content=contentdefinitionfiles%5Cpublications%5Clak%5Cdefault.xml
http://www.navcanada.ca/NavCanada.asp?Content=contentdefinitionfiles%5Cpublications%5Clak%5Cdefault.xml

GEONetCab: Marketing Earth Observation Products & Services part # 2

» 10.Weather

NCAR TIGGE data portal: http://tigge.ucar.edu

Persson, A. (2011). User guide to ECMWF forecast products.
http://www.ecmwf.int/products/forecasts/qguide/user_guide.pdf

THORPEX (2010). TIGGE —The THORPEX Interactive Grand Global Ensemble. Leaflet.
http://tigge.ecmwf.int/documents/additional/TIGGE_leaflet_2010.pdf

TIGGE: http://tigge.ecmwf.int

Turner, A. et al (2011). Modelling monsoons: understanding and predicting current and future behaviour.
http://www.atmos.ucla.edu/~mechoso/Turner.pdf

UCAR weather tutorial: http://www.rap.ucar.edu/general/weathercourse/

WO (2012). Statement of Guidance for Space Weather Observations.
http://www.wmo.int/pages/prog/www/0SY/S0G/SoG-SW.doc

WMO (2012). Statement of Guidance for Seasonal and Inter-Annual (SIAF).
http://www.wmo.int/pages/prog/www/0SY/S0G/SoG-SIA.doc

WMO (2012). Statement of Guidance for Ocean Applications.
http://www.wmo.int/pages/prog/www/0SY/S0G/SoG-0cean.doc

WO (2012). Statement of Guidance for Nowcasting, Very Short Range and Short Range Forecasting.
http://www.wmo.int/pages/prog/www/0SY/S0G/SoG-Nowcasting-VSRF.doc

WMO (2012). Statement of Guidance for High-Resolution Numerical Weather Prediction.
http://www.wmo.int/pages/prog/www/0SY/S0G/SoG-HighRes-NWP.doc

WMO (2012). Statement of Guidance for Global Numerical Weather Prediction (NWP).
http://www.wmo.int/pages/prog/www/0SY/S0G/SoG-Global-NW P.doc

WMO (2012). Statement of Guidance for Climate (other aspects -CCI) - An analysis of current and
emerging capacity gaps in surface and upper air observations to support climate activities.
http://www.wmo.int/pages/prog/www/0SY/S0G/SoG-Climate-CCl.doc

WMO (2012). Statement of Guidance for Aeronautical Meteorology.
http://www.wmo.int/pages/prog/www/0SY/S0G/SoG-Aero.doc

WMO (2011). Statement of Guidance for Agricultural Meteorology.
http://www.wmo.int/pages/prog/www/0SY/SO0G/SoG-Agriculture.doc

WMO (2010). Weather Research in Europe - ATHORPEX European Plan - Version 3.1.
http://www.wmo.int/pages/prog/arep/wwrp/new/documents/European_Plan_5_July_web.pdf

A52


http://tigge.ucar.edu
http://www.ecmwf.int/products/forecasts/guide/user_guide.pdf
http://tigge.ecmwf.int/documents/additional/TIGGE_leaflet_2010.pdf
http://tigge.ecmwf.int
http://www.atmos.ucla.edu/~mechoso/Turner.pdf
http://www.rap.ucar.edu/general/weathercourse/
http://www.wmo.int/pages/prog/www/OSY/SOG/SoG-SW.doc
http://www.wmo.int/pages/prog/www/OSY/SOG/SoG-SIA.doc
http://www.wmo.int/pages/prog/www/OSY/SOG/SoG-Ocean.doc
http://www.wmo.int/pages/prog/www/OSY/SOG/SoG-Nowcasting-VSRF.doc
http://www.wmo.int/pages/prog/www/OSY/SOG/SoG-HighRes-NWP.doc
http://www.wmo.int/pages/prog/www/OSY/SOG/SoG-Global-NWP.doc
http://www.wmo.int/pages/prog/www/OSY/SOG/SoG-Climate-CCl.doc
http://www.wmo.int/pages/prog/www/OSY/SOG/SoG-Aero.doc
http://www.wmo.int/pages/prog/www/OSY/SOG/SoG-Agriculture.doc
http://www.wmo.int/pages/prog/arep/wwrp/new/documents/European_Plan_5_July_web.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A53

» 10.Weather

WMO (2008). Statement of Guidance for Hydrology.
http://www.wmo.int/pages/prog/www/0SY/S0G/SO0G-Hydrology.doc

WMO (2008). WWRP/THORPEX African Science Plan —Version 1.
http://www.wmo.int/pages/prog/arep/wwrp/new/documents/thorpex_african_science_plan.pdf

WMO (2005). THORPEX international research implementation plan - Version 1.
http://www.wmo.int/pages/prog/arep/wwrp/new/documents/CD_ROM_implementation_plan_v1.pdf

WMO (2005). The Global Monsoon System: Research and Forecast. Report of the International
Committee of the Third International Workshop on Monsoons (IWM-III), 2-6 November 2004, Hangzhou,
China.

https://www.wmo.int/pages/prog/arep/tmrp/documents/global_monsoon_system_IMW3.pdf

WMO (2004). Statement of Guidance for Atmospheric Chemistry.
http://www.wmo.int/pages/prog/www/0SY/S0G/SoG-Atm-chemistry.doc

WWRP/WCRP/THORPEX (2012). Subseasonal to seasonal prediction - research implementation plan.
http://www.wmo.int/pages/prog/arep/wwrp/new/documents/Implementation_plan_V6.4_nolinenos.pdf

NOT FOR FREE

World Scientific (2011). The Global Monsoon System — Research and Forecast, 2nd Edition. World
Scientific series on Asia-Pacific weather and climate, volume 5.
http://www.worldscientific.com/worldscibooks/10.1142/8109

Cover and content pages: http://www.wmo.int/pages/prog/arep/wwrp/tmr/documents/GMSCoverandCon-
tentpages.pdf


http://www.wmo.int/pages/prog/www/OSY/SOG/SOG-Hydrology.doc
http://www.wmo.int/pages/prog/arep/wwrp/new/documents/thorpex_african_science_plan.pdf
http://www.wmo.int/pages/prog/arep/wwrp/new/documents/CD_ROM_implementation_plan_v1.pdf
https://www.wmo.int/pages/prog/arep/tmrp/documents/global_monsoon_system_IMW3.pdf
http://www.wmo.int/pages/prog/www/OSY/SOG/SoG-Atm-chemistry.doc
http://www.wmo.int/pages/prog/arep/wwrp/new/documents/Implementation_plan_V6.4_nolinenos.pdf
http://www.worldscientific.com/worldscibooks/10.1142/8109
http://www.wmo.int/pages/prog/arep/wwrp/tmr/documents/GMSCoverandContentpages.pdf
http://www.wmo.int/pages/prog/arep/wwrp/tmr/documents/GMSCoverandContentpages.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A54

11. Urban management, land administration and
spatial data infrastructures

Ali, Z.etal (2012). An integrated approach for updating cadastral maps in Pakistan using satellite remote
sensing data.

http://www.itc.nl/Pub/PLUS/PLUS-academic-output or
http://www.sciencedirect.com/science/article/pii/S0303243412000529

Almirall, P. et al (2008). The Socio-Economic Impact of the Spatial Data Infrastructure of Catalonia.
JRC report.
http://inspire.jrc.ec.europa.eu/reports/Study_reports/catalonia_impact_study_report.pdf

Bennet, R. and Zevenbergen, J. (2012). A key to sustainable economic development. Article in Geospatial
TODAY, July 2012.
http://geospatialtoday.com/gst/index.php?option=com_content&view=article&id=2676

Borzacchiello, M. et al (2010). D 6.1.2 Report on user requirements, costs, derived direct benefits,
and current obstacles for a European and Global Spatial Data Infrastructure. Cost-benefit analysis of
EuroGEOSS.

Codagnone, C. et al (2006). Measurement Framework Final Version. eGEP report.
http://www.epractice.eu/files/media/medial299.pdf

Coote, A. (2011). Spatial Data Infrastructures: Some lessons learned from UK and Europe. Presentation.
http://www.geospatial.govt.nz/sites/default/files/assets/News/AndyCoote SDIWorkshop.pdf

Doldirina, C. (2009). INSPIRE: A Real Step Forward in Building an Interoperable and Unified Spatial
Information Infrastructure for Europe? ESPI Perspectives No 20, March 2009.
http://www.espi.or.at/espi-perspectives

eGovernment economics project: http://www.epractice.eu

Esch, T. et al (2010). Urban remote sensing - How can earth observation support the sustainable develop-
ment of urban environments? Urban Remote Sensing, 46th ISOCARP Congress 2010.
http://www.isocarp.net/Data/case_studies/1656.pdf

Georgiadou, Y. et al (2012). Geospatial Science & Technology and Development - With a focus on urban
development, land administration and disaster risk management. Final report under contract for UN
Conference on Trade and Development (UNCTAD).
http://unctad.org/en/PublicationsLibrary/dtIstict2012d3_en.pdf

GeoSUR: http://www.geosur.info

GMES (2011). Expanding cities — a growing concern. Issue 6, June 2011.
http://esamultimedia.esa.int/docs/EarthObservation/GMES_brief_UrbanSprawl_Issue6_June2011.pdf

INSPIRE: http://inspire.jrc.ec.europa.eu/


http://www.itc.nl/Pub/PLUS/PLUS-academic-output
http://www.sciencedirect.com/science/article/pii/S0303243412000529
http://inspire.jrc.ec.europa.eu/reports/Study_reports/catalonia_impact_study_report.pdf
http://geospatialtoday.com/gst/index.php?option=com_content&view=article&id=2676
http://www.eurogeoss.eu/Documents/EuroGEOSS_D_6_1_2_amended.pdf
http://www.epractice.eu/files/media/media1299.pdf
http://www.geospatial.govt.nz/sites/default/files/assets/News/AndyCooteSDIWorkshop.pdf
http://www.espi.or.at/espi-perspectives
http://www.epractice.eu
http://www.isocarp.net/Data/case_studies/1656.pdf
http://unctad.org/en/PublicationsLibrary/dtlstict2012d3_en.pdf
http://www.geosur.info
http://esamultimedia.esa.int/docs/EarthObservation/GMES_brief_UrbanSprawl_Issue6_June2011.pdf
http://inspire.jrc.ec.europa.eu/

GEONetCab: Marketing Earth Observation Products & Services part # 2

» 11. Urban management, land administration and spatial data infrastructures

JRC (2009). Advanced Regional Spatial Data Infrastructures in Europe.
http://inspire.jrc.ec.europa.eu/documents/Study_and_Workshop_Reports/arsdi_report.pdf

I<ohli, D. et al (2012). An ontology of slums for image-based classification. Article in Computers, Environ-
ment and Urban Systems 36 (2012).
http://www.itc.nl/Pub/PGM/PGM-2012.html

Laarakker, P. and Vries, de W. (2011). www.Opencadastre.org - Exploring Potential Avenues and
Concerns. FIG Working Week 2011, Bridging the Gap between Cultures, Marrakech, Morocco, 18-22 May
2011.

http://www.fig.net/pub/fig2011/papers/tsO3c/ts03c_laarakker_vries_et_al_5147.pdf

Lance, K. (2012). External ties that bind: shaping geospatial coordination. Dissertation.
http://www.itc.nl/library/papers_2012/phd/lance.pdf

Langhoff, S. et al (2009). Workshop Report on Sustainable Urban Development. Report of a workshop
sponsored by and held at NASA Ames Research Center Moffett Field, California on January 9-10, 2009.
http://event.arc.nasa.gov/main/home/reports/CP-2009-214603.pdf

Lemmen, C. (2012). A Domain Model for Land Administration. PhD thesis.
http://www.itc.nl/library/papers_2012/phd/lemmen.pdf

Lemmen, C. (2010). The Social Tenure Domain Model - A Pro-Poor Land Tool. FIG publication 52.
http://www.fig.net/pub/figpub/pub52/figpub52.pdf

McLaren, R. (2011). Crowdsourcing Support of Land Administration - A new, collaborative partnership
between citizens and land professionals.
http://www.clge.eu/documents/events/105/16310_RICS_Crowdsourcing_Report%20final%20W EB.pdf

Open geospatial consortium: http://opengeospatial.org
Planetary skin: http://www.planetaryskin.org

Praag, van E. and Borrero, S. (2012). GeoSUR: Setting the Foundation for a Regional SDI in Latin
America and the Caribbean. Article posted on June 13th, 2012.
http://www.earthzine.org/2012/06/13/geosur-setting-the-foundation-for-a-regional-sdi-in-latin-america-
and-the-caribbean/

Rashed, T. and Jiirgens, C. (eds.) (2010). Remote Sensing of Urban and Suburban Areas. Remote Sensing
and Digital Image Processing, volume 10.
http://geomapia.org/pichost/images.php/i2310_Remote.Sensing.Urban.Suburban.Areas.Digital.Image.
Processing.1402043716.pdf

Stoter, J. et al (2011). Towards a National 3D Spatial Data Infrastructure: Case of The Netherlands.
http://www.gdmc.nl/publications/2011/National_3D_Spatial_Data_Infrastructure.pdf


http://inspire.jrc.ec.europa.eu/documents/Study_and_Workshop_Reports/arsdi_report.pdf
http://www.itc.nl/Pub/PGM/PGM-2012.html
http://www.fig.net/pub/fig2011/papers/ts03c/ts03c_laarakker_vries_et_al_5147.pdf
http://www.itc.nl/library/papers_2012/phd/lance.pdf
http://event.arc.nasa.gov/main/home/reports/CP-2009-214603.pdf
http://www.itc.nl/library/papers_2012/phd/lemmen.pdf
http://www.fig.net/pub/figpub/pub52/figpub52.pdf
http://www.clge.eu/documents/events/105/16310_RICS_Crowdsourcing_Report%20final%20WEB.pdf
http://opengeospatial.org
http://www.planetaryskin.org
http://www.earthzine.org/2012/06/13/geosur-setting-the-foundation-for-a-regional-sdi-in-latin-america-and-the-caribbean/
http://www.earthzine.org/2012/06/13/geosur-setting-the-foundation-for-a-regional-sdi-in-latin-america-and-the-caribbean/
http://geomapia.org/pichost/images.php/i2310_Remote.Sensing.Urban.Suburban.Areas.Digital.Image.Processing.1402043716.pdf
http://geomapia.org/pichost/images.php/i2310_Remote.Sensing.Urban.Suburban.Areas.Digital.Image.Processing.1402043716.pdf
http://www.gdmc.nl/publications/2011/National_3D_Spatial_Data_Infrastructure.pdf

GEONetCab: Marketing Earth Observation Products & Services part # 2 A56

» 11. Urban management, land administration and spatial data infrastructures

United Nations geoinformation working group: http://www.ungiwg.org

Venugopala Rao, K. et al (2010). Urban and regional planning. NRSC book “Remote Sensing Applica-
tions” (2010), chapter 5.
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Chapter%205_Urban%20and%20
regional%20planning_Venugopala%20Ra0%20K%2CRamesh%20B%2CBhavani%20SVL %20
%26%20Kamini%20J_NRSC_2010.pdf

World Bank (2010). Innovations in Land Rights Recognition, Administration, and Governance.
http://siteresources.worldbank.org/INTARD/Resources/335807-1229025334908/InnovLandRightsRecog.pdf

World Bank (2008). Africa’s Urbanization for Development: Understanding Africa’s Urban Challenges
and Opportunities. Draft 18th July 2008.
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2008/09/10/000334955
_20080910063642/Rendered/PDF/452980WP0Box3311 Urbanization1Report.pdf

World Bank (2003). Land policies for growth and poverty reduction.
http://info.worldbank.org/etools/docs/library/34919/landpoliciesexecsummary.pdf

Zevenbergen, J. et al (2013). Pro-poor land administration: Principles for recording the land rights of the
underrepresented. Article in: Land use policy, 31 (2013) pp. 595-604.
http://www.itc.nl/Pub/Home/library/Academic_output/AcademicOutput.html


http://www.ungiwg.org
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Chapter%205_Urban%20and%20regional%20planning_Venugopala%20Rao%20K%2CRamesh%20B%2CBhavani%20SVL%20%26%20Kamini%20J_NRSC_2010.pdf
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Chapter%205_Urban%20and%20regional%20planning_Venugopala%20Rao%20K%2CRamesh%20B%2CBhavani%20SVL%20%26%20Kamini%20J_NRSC_2010.pdf
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Chapter%205_Urban%20and%20regional%20planning_Venugopala%20Rao%20K%2CRamesh%20B%2CBhavani%20SVL%20%26%20Kamini%20J_NRSC_2010.pdf
http://siteresources.worldbank.org/INTARD/Resources/335807-1229025334908/InnovLandRightsRecog.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2008/09/10/000334955_20080910063642/Rendered/PDF/452980WP0Box3311Urbanization1Report.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2008/09/10/000334955_20080910063642/Rendered/PDF/452980WP0Box3311Urbanization1Report.pdf
http://info.worldbank.org/etools/docs/library/34919/landpoliciesexecsummary.pdf
http://www.itc.nl/Pub/Home/library/Academic_output/AcademicOutput.html

GEONetCab: Marketing Earth Observation Products & Services part # 2 A57

12. Market studies and cost henefit

ACIL Tasman (2010). The economic value of earth observation from space — A review of the value to
Australia of Earth observation from space.
http://www.crcsi.com.au/getattachment/74fdbd88-336f-4bca-9d14-fa9dc5bab600e/Economics-of-Earth-
Observation-from-Space.aspx

Bueren, M. van, and Hyde, 1. (2011). Economic Assessment of Spatial Data Pricing and Access.
Presentation. 7th International Symposium on Digital Earth, 24 August 2011.
http://www.crcsi.com.au/getattachment/80fe8b41-721d-47b6-80bd-075bc64885b3/Economic-Assess-
ment-of-Spatial-Data-Pricing-and-Ac.aspx

Busswell, G., Green, N. and Postema, R. (2010). Downstream applications and services of earth observa-
tion, satellite navigation and telecommunication. Tutorial, issued by Logica.
http://www.eas.ee/images/doc/ettevotjale/innovatsioon/kosmos/materials/040_downstream_applica-
tions_and%20_services_of_earth_observation.pdf

eoVOX. Business in Earth Observation — an overview of market development and emerging applications.
http://earsc.org/file_download/43/Business+in+Earth+0bservation+eoV0X080508.pdf

EuroGEOSS (2012). D.6.5.2: Guidelines for assessing the Value of Information and the added value of a
Geo-project.
http://www.eurogeoss.eu/Documents/D_6%205%202%20V01%20quidelines.pdf

EuroGEOSS (2012). D.6.5.1: Report on Impact of EuroGEOSS.
http://www.eurogeoss.eu/Documents/D_6%205%201%20Impact%200f%20EuroGEOQSS.pdf

EuroGEOSS (2010). D.6.3: Report of methodologies and tools for benefit assessment.
http://www.eurogeoss.eu/Documents/D_6_3_final.pdf

EuroGEOSS (2010). Report on user requirements, costs, derived direct benefits, and current obstacles for
a European and Global Spatial Data Infrastructure.

Galant, S., Pagano, T. and Vafeas, A. (2007). European knowledge intensive services based on earth
observation —“'doing business with the help of GMES”.
http://archive.europe-innova.eu/servlet/Doc?cid=10469&Ig=EN

GEO-BENE (2010). Global Earth Observation — Benefit Estimation: Now, Next and Emerging. Final
report.
http://www.geo-bene.eu/files/Deliverables/GEO-BENE_D13T36_Final%20Report_incl%20AnnexIII.
pdf

Giannopapa, C. (2011).The Socio-Economic Benefits of GMES — A Synthesis Derived from a Comprehen-
sive Analysis of Previous Results, Focusing on Disaster Management. ESPI report 39.
http://mercury.ethz.ch/serviceengine/Files/ISN/134617/ipublicationdocument_singledocument/
b7046c22-d4al-463f-8551-21d7a7c890a2/en/ESP_Report_39.pdf


http://www.crcsi.com.au/getattachment/74fdbd88-336f-4bca-9d14-fa9dc5ba600e/Economics-of-Earth-Observation-from-Space.aspx
http://www.crcsi.com.au/getattachment/74fdbd88-336f-4bca-9d14-fa9dc5ba600e/Economics-of-Earth-Observation-from-Space.aspx
http://www.crcsi.com.au/getattachment/80fe8b41-721d-47b6-80bd-075bc64885b3/Economic-Assessment-of-Spatial-Data-Pricing-and-Ac.aspx
http://www.crcsi.com.au/getattachment/80fe8b41-721d-47b6-80bd-075bc64885b3/Economic-Assessment-of-Spatial-Data-Pricing-and-Ac.aspx
http://www.eas.ee/images/doc/ettevotjale/innovatsioon/kosmos/materials/040_downstream_applications_and%20_services_of_earth_observation.pdf
http://www.eas.ee/images/doc/ettevotjale/innovatsioon/kosmos/materials/040_downstream_applications_and%20_services_of_earth_observation.pdf
http://earsc.org/file_download/43/Business+in+Earth+Observation+eoVOX080508.pdf
http://www.eurogeoss.eu/Documents/D_6%205%202%20VOI%20guidelines.pdf
http://www.eurogeoss.eu/Documents/D_6%205%201%20Impact%20of%20EuroGEOSS.pdf
http://www.eurogeoss.eu/Documents/D_6_3_final.pdf
http://www.eurogeoss.eu/Documents/EuroGEOSS_D_6_1_2_amended.pdf
http://archive.europe-innova.eu/servlet/Doc?cid=10469&lg=EN
http://www.geo-bene.eu/files/Deliverables/GEO-BENE_D13T36_Final%20Report_incl%20AnnexIII.pdf
http://www.geo-bene.eu/files/Deliverables/GEO-BENE_D13T36_Final%20Report_incl%20AnnexIII.pdf
http://mercury.ethz.ch/serviceengine/Files/ISN/134617/ipublicationdocument_singledocument/b7046c22-d4a1-463f-855f-21d7a7c890a2/en/ESP_Report_39.pdf
http://mercury.ethz.ch/serviceengine/Files/ISN/134617/ipublicationdocument_singledocument/b7046c22-d4a1-463f-855f-21d7a7c890a2/en/ESP_Report_39.pdf

GEONetCah: Marketing Earth Observation Products & Services part # 2 A58

» 12. Market studies and cost benefit

Giannopapa, C. (2010). European-African Partnership in Satellite Applications for Sustainable Develop-
ment — A Comprehensive Mapping of European-African Actors and Activities. ESPI report 26.
http://mercury.ethz.ch/serviceengine/Files/ISN/124801/ipublicationdocument_singledocument/3d0adaa4-
6cd4-4800-9099-eb59a63d2dd4/en/ESPI_Report_26_online.pdf

Global Marketing Insights (2009). 2008 Africa Remote Sensing Study - Aerial and Spaceborne -
Ten-Year Trends. USGS 2008-2018 Africa Remote Sensing Study.
http://globalinsights.com/USGS2008AfricaRSS.pdf

Global Marketing Insights (2005). Survey and Analysis of Remote Sensing Market Aerial and Space-
borne. Study documentation 2005. NOAA.
http://globalinsights.com/NOAA%20Remote%20Sensing%20Survey%20Analysis%20Locked %20
PDF.pdf

Hertzfeld, H. and Williamson, R. The Social and Economic Impact of Earth Observation Satellites. NASA
report, Chapter 13.
http://history.nasa.gov/sp4801-chapter13.pdf

KKoll, A. et al (2009). Business models in space downstream services.
http://www.eas.ee/images/doc/ettevotjale/innovatsioon/kosmos/materials/010_business_models_in_
space_downstream_services.pdf

NASA (2013). Measuring Socioeconomic Impacts of Earth Observations — A Primer. Applied Sciences
Program NASA.
http://appliedsciences.nasa.gov/pdf/SocioeconomicImpactsPrimer.pdf

NOAA (2007). Survey and Analysis of the Asian Remote Sensing Market — Aerial and Spaceborne.
http://globalinsights.com/2006%20ASIA%20Remote%20Sensing%20FINAL%20Two0%20Column.pdf

OECD (2012). OECD Handbook on Measuring the Space Economy.
http://browse.oecdbookshop.org/oecd/pdfs/free/9212011e.pdf

Space Foundation (2009). Space Applications for International Development.
http://www.spacefoundation.org/docs/Space_Apps_for_Intl_Development.pdf

NOT FOR FREE

Barnes, C., Blake, H. and Pinder, D. (2009). Creating & delivering your value proposition — managing
customer experience for profit.


http://mercury.ethz.ch/serviceengine/Files/ISN/124801/ipublicationdocument_singledocument/3d0a4aa4-6cd4-4800-9099-eb59a63d2dd4/en/ESPI_Report_26_online.pdf
http://mercury.ethz.ch/serviceengine/Files/ISN/124801/ipublicationdocument_singledocument/3d0a4aa4-6cd4-4800-9099-eb59a63d2dd4/en/ESPI_Report_26_online.pdf
http://globalinsights.com/USGS2008AfricaRSS.pdf
http://globalinsights.com/NOAA%20Remote%20Sensing%20Survey%20Analysis%20Locked%20PDF.pdf
http://globalinsights.com/NOAA%20Remote%20Sensing%20Survey%20Analysis%20Locked%20PDF.pdf
http://history.nasa.gov/sp4801-chapter13.pdf
http://www.eas.ee/images/doc/ettevotjale/innovatsioon/kosmos/materials/010_business_models_in_space_downstream_services.pdf
http://www.eas.ee/images/doc/ettevotjale/innovatsioon/kosmos/materials/010_business_models_in_space_downstream_services.pdf
http://appliedsciences.nasa.gov/pdf/SocioeconomicImpactsPrimer.pdf
http://globalinsights.com/2006%20ASIA%20Remote%20Sensing%20FINAL%20Two%20Column.pdf
http://browse.oecdbookshop.org/oecd/pdfs/free/9212011e.pdf
http://www.spacefoundation.org/docs/Space_Apps_for_Intl_Development.pdf







