
DB : Avant tout, il nous faut veiller à 
ne pas imposer notre façon de faire 
comme la seule solution qui vaille. 
Notre relation repose sur le parte-
nariat et, en consolidant nos relations 
de partenariat avec l’Afrique, nous 
devons nous considérer comme des 
partenaires « débutants ». Nous avons 
beaucoup à apprendre de l’Afrique, 

non seulement sur l’Afrique ou sur 
le plan d’une sagesse traditionnelle 
que nous avons peut-être perdue, 
mais aussi par rapport aux politiques 
que le monde développé s’efforce de 
mettre en application comme l’égalité 
homme-femme : la moitié des mem-
bres de la Commission de l’Union 
africaine sont des femmes. Par le biais 

du partenariat, nous devons mettre 
au point conjointement des processus 
que les Africains peuvent s’approprier. 
Le plus important est d’admettre 
que le véritable élément moteur en 
Afrique, c’est l’Afrique elle-même.

Claire Jolly and Barrie stevens of the international Futures programme look at how satellites can help 
us manage our water resources on Earth.

SpACE fOR wATER

          Work in aCTion

The management of the world’s wa-
ter resources is set to become one of 
the most important issues of the 21st 
century. In that context, a case study is 
being conducted within the framework 
of the OECD Forum on Space Economics. 
The objective is to explore the general 
capabilities of space technology to en-
hance water resource management, 
and see what space systems 
have generated so far in terms 
of socio-economic benefits and 
added-value in water manage-
ment. The preliminary findings 
presented here are mainly 
based on existing literature and 
meetings with practitioners.

The state of the world’s water 
has given rise to concern for de-
cades now. A number of inter-
national bodies including the 
United Nations, the World Bank 
and the OECD have warned 
policy-makers for a number of 
years of the daunting conse-
quences of failing to adequately 
manage water resources (see 
Figure 1). Global population is 
set to increase from slightly 
more than 6 billion in 2000 to 
over 8 billion in 2030. 

The demand for fresh water and sanita-
tion will grow in parallel, so that with-
drawals are expected to increase sub-
stantially by 2025 with water withdraw-
als in developing countries increasing by 
27% and by 11% in developed countries, 
thus putting even more pressure on 
current water management schemes, 
the search for new sources of water, on 
groundwater exploitation, etc. Economic 
growth and globalisation are expected to 

continue to grow apace, along with the 
population, thereby adding to the strains 
on water resources through increased 
demand but also increased pollution 
both of freshwater and coastal areas.

The effects of these developments are 
largely unpredictable. What are probably 
even more unpredictable are the effects 
of climate change. 

Extreme weather events, droughts, in-
land and coastal flooding, hurricanes, 
etc. are expected to increase significantly 

in the coming years (see Figure 2).  The 
costs in human lives and damage to 
economic assets and the environment 
could be huge. As an example, hurricane 
Katrina cost insurers around USD 50 
billion, but the total economic damage 
it inflicted could be as high as USD 200 
billion. As globalisation progresses, large 
scale natural disasters in a given country 

could have huge economic repercussions 
in the neighbouring countries, but also 
with worldwide commercial partners.

Given such risk-laden long-term pros-
pects, it is absolutely crucial to take ac-
tion to adapt to and mitigate the effects. 
This will involve a range of different 
measures – some policy, some regulatory, 
some technical, etc. Within that range 
of instruments, space-based tools could 
have an important role to play.
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Figure 1–Global water 
withdrawal predictions

Sources: Shikomanov (1999) & FAO 
(2000) in OECD (2006),Infrastructure to 
2030: Telecom, Land Transport, Water 

and Electricity, Paris.
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A variety of satellites and ground sys-
tems are already in place which are 
making, and will continue to make, a 
vital contribution. 

These range from meteorological sat-
ellites to Earth observation satellites 
tasked with the monitoring and mea-
surement of specific Earth 
parameters, such as the 
bio-optical properties of 
oceans or water vapour. 
Space has become an 
increasingly important 
source of information, 
thanks to the global view 
it provides, and as many 
ground-based monitoring 
systems have continued to 
deteriorate in recent years. 
Data from meteorological 
satellites participate in-
creasingly in operational 
water management, and 

key scientific discoveries have been 
made thanks to space-based data. For 
example, the Franco-American mission 
Topex / Poseidon has shown that oceans 
have been rising over the past decade 
using space altimetry, and has provided 
unexpected information for monitoring 

oceanic phenomena such as variations 
in ocean circulations such as the El Niño 
1997-1998 event. A growing range of sci-
entists and operational users are press-
ingly requesting even more data. 

But how are policy makers to decide on 
what level of financial, R&D and other 
resources to put into space systems with 
a view to improving water resource 
management, and where to focus their 
efforts? The conventional approach to 
such questions is cost-benefit analysis. 
Numerous attempts have been made 
to measure the benefits of space-based 
systems more generally, but it has proven 
very difficult, if not impossible, to do 
so in a way that generates satisfactory 
results for the purpose of investment in 
decision making. 

The difficulties apply equally to specific 
attempts to quantify the use of space 
in the field of water resources manage-
ment, although several socio-economic 
benefits have been identified, especially 
in terms of cost avoidance (see Table 1). It 
is generally expected that as the number 
of systems increases, more relevant data 
will become available, overcoming some 
of the technical limitations of today’s 
systems (e.g. having a satellite scan the 
same location repeatedly almost in real 
time). But this will come at a cost, not 
only from the space-based systems, but 
also from the need to develop the overall 
information architecture (i.e. integration 
of diverse in-situ and remote sensed 
data, models, speedy communications).

The lack of accurately quantifiable 
benefits from the deployment of space-
based systems, coupled with the sheer 
unpredictability of many future events 
and their outcomes, clearly complicates 
major investment decisions. In light of 
this, it can be argued that policy makers 
need to explore new additional pathways 
to reaching decisions. One such alterna-
tive is a risk management approach. The 
risks to human life and economic assets 
stemming from the effects of population 
growth, economic growth, globalisation 
and climate change on water resources 
are very substantial, and difficult to 
predict, and by the time they have hap-
pened, they may well be irreversible.  In 
such circumstances, it makes eminently 
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Figure 2 – Water stress by major 
water basins in 2000 and 2030

Note: White: no water stress (annual average water 
withdrawals is less than 10% of annual average water 
available in the water basin). Green: low water stress 
(10-20%). Yellow: medium water stress (20-40%). Red: 
severe water stress (>40%). Source: OECD (2006), 
Working Party on Global and Structural Policies, 
Revised environmental baseline for the OECD envi-
ronmental outlook to 2030, 20-21 November 2006, 24 
October 2006, ENV/EPOC/GSP(2006)23

Table 1 –General benefits of us-
ing satellites for flood manage-
ment



good sense to take action to better under-
stand the risks, reduce uncertainty, re-
duce vulnerability to hazards, strengthen 
prevention, and improve the basis for 
mitigating the effects.  In other words, to 
tackle the challenges facing the world’s 
water resources through a kind of “insur-
ance package” approach.

The question for policy making then 
becomes, what level of premiums are 
we willing to pay?  There would be un-
derstandable reluctance to pay exces-
sive premiums.  But are investments in 
a space infrastructure that would help 
meet such objectives excessive?  This 
would not seem to be the case. Com-
paring Earth Observation and meteo-
rological infrastructure with terrestrial 
infrastructures (roads, water, telecom-
munications, national statistical offices), 

and bearing in mind the magnitude of 
potential losses in human life and eco-
nomic assets, suggests that the overall 
cost of setting up such a system is not 
unduly high, nor are the rates of annual 
investment to maintain and expand the 
space infrastructure. 

With the current orientations of several 
OECD and non-OECD countries in giv-
ing more importance to climate change 
policies, the need for adequate Earth 
observations will be more necessary 
then ever. Although extremely difficult 
to assess as shown by the case study’s 
findings, the socio-economic benefits 
induced or derived from space-based 
infrastructure do exist in many cases 
(e.g. key scientific advances, saved lives, 
economic activity derived from known 
water quality), and more research needs 

to be conducted on this topic notably in 
the larger context of debates surrounding 
environmental valuation methodologies. 
In any case, the space infrastructure 
needs to be considered as a strategic 
asset in an infrastructure portfolio ap-
proach, where decision-makers need to 
consider their options for improved risk 
management. 

Claire Jolly and Barrie Stevens

Claire Jolly et Barrie stevens du programme de l’oCDE sur l’avenir contemplent le rôle des  satellites 
dans la gestion des ressources en eau de notre planète.

l’ESpACE pOuR l’EAu

               LE TraVaiL

Il faut s’attendre à ce que la gestion 
des ressources en eau de la planète 
devienne l’un des problèmes les plus 
importants du XXIe siècle. Dans ce 
contexte, une étude de cas est en 
cours de réalisation dans le cadre 
du Forum de l’OCDE sur l’économie 
du secteur spatial. L’objectif est 
d’examiner, de manière générale, la 
possibilité d’utiliser les technologies 
spatiales pour améliorer la gestion 
des ressources en eau et de déter-
miner ce qu’ont apporté les sys-
tèmes spatiaux à ce jour en termes 
d’avantages socio-économiques et 
de valeur ajoutée dans la gestion 
de l’eau. Les résultats préliminaires 
présentés ici s’appuient essentielle-
ment sur la littérature existante et sur 
des réunions avec des spécialistes.

La situation des ressources en eau de la 
planète suscite des inquiétudes depuis 
déjà plusieurs décennies. Diverses 
organisations internationales, dont les 
Nations Unies, la Banque mondiale et 

l’OCDE, rappellent depuis plusieurs 
années aux responsables de l’action 
publique qu’une mauvaise gestion de 
ces ressources aurait de terribles réper-
cussions (voir la figure 1). La popula-
tion mondiale devrait passer d’un 
peu plus de six milliards d’habitants 
en 2000 à plus de 8 milliards en 2030. 
La demande d’eau douce et de ser-
vices d’assainissement augmentera 
en conséquence, de sorte que les 

prélèvements devraient progresser 
de 27 % dans les pays en développe-
ment d’ici 2025, et de 11 % dans les 
pays développés, ce qui accentuera 
encore la pression que subissent les 
systèmes actuels de gestion de la 
ressource, la recherche de nouvelles 
sources d’approvisionnement, les 
nappes souterraines, etc. La crois-
sance économique et la mondialisation 
devraient se poursuivre sans fléchir, 
parallèlement à l’essor de la popula-
tion, et faire peser des contraintes 
supplémentaires sur la ressource, 
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Légende : Déperditions (réservoirs)  
-  Industrie  - Approvisionnements des 
zones d’habitation - Agriculture

Sources : Shikomanov (1999) et FAO (2000) in OCDE (2006),  
Les infrastructures à l’horizon 2030 – Télécommuni-
cations, transports terrestres, eau et électricité, Paris.

Figure 1 – Évolution 
prévue des prélèvements 
d’eau au plan mondial


