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Overview
• The Geo-bene project
• Review of current assessments – Public benefit assessment
• The benefit chain concept
• Example Uncertainties in Land Cover Information
• Example Banda Aceh/ Tsunami
• Example Algae Bloom in the North Sea
• Example Conservation planning
• Example food security in Africa
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The world in 2030 will be a world of change:
• 7.5 billion people
• temperature increase > 1 degree
• little wilderness, new diseases....

… governments will be asking for information
… observations systems need 20 years to

be designed, tested, implemented
… the time to start their design is now

… and we need to document today‘s baseline
of a world with only „small“ change
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Objective of GEOBENE

… to develop methodologies (Ph1) and analytical tools 
(Ph2) to assess societal benefits of GEO and to perform 

benefit assessments (Ph3). 
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Review of (Cost) - Benefit Assessments

• Pricewaterhous Coopers study (GMES) benefit
assessment

• Environmental Protection Agency (USA)
• A number of studies which look at the benefit from an 

improved weather forecast
• M.Macaulay (2006) applies the VOI theory and methods 

to show how space-based Earth Observations can 
improve natural resource management

• Yesterdays presentation in RS for Agriculture: decision 
support system used to produce global crop yield 
estimates by the USDA's Office of Global 
Analysis/International Production Assessment Branch 
(IPA)  
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COSTS BENEFITS
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Most operational
area: weather



2nd most
obvious areas:
Water &
Agriculture:
still mostly
in planning!!?
( huge
benefits …)
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The benefit chain   An introduction to the benefit chain

Fritz et al. In Press
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Improvement though higher spatial resolution

Increasing spatial resolution
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Improvement though higher temporal resolution

16 days           1 day 15 minutes

Increasing temporal resolution
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Improvement through better integration of Satellite EO and in-situ

better integration
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Improvement through better and improved models 
(models informed by observations)

Source: NCAR

Comparison with current regional model
(resolution 25 km)

Climate Models
early 1990s

Global coupled climate
models in 2006

Global Models in
5-10 years

better models
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Example: Value of Land cover uncertainty 
reduction

• Biofuels – Food Security – Water - GHG – Ecosystem 
Trade-off
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Land Constraint World ScenariosLand Constraint World Scenarios

GLC-2000 agricultural land: 2 363 M ha
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MODIS-2000 agricultural land: 1 937 M ha
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Scenario to compute value of land availability uncertaintyScenario to compute value of land availability uncertainty

GLOBIOM calculations
2030 estimated food and wood demand

+
Substitution of up to 10% of transport oil energy consumption

according to IPCC/GGI A2r baseline scenario 2030 in each of the 11 regions
by ethanol.

Variants
a) WITH additional land (explicit supply function)

b) WITOUT additional land

+ avoided deforestation
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Ethanol ConsumptionEthanol Consumption
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AgLandAgLand Use ScenarioUse Scenario
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Water UseWater Use
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GHG BalanceGHG Balance
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Crop PricesCrop Prices
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III. Illustrative applicationIII. Illustrative application
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Land availability uncertainty is a 
USD 350 billion 

Gas bill Question in the scenario
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Before
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After
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Specific Example: Field survey vs. aerial 
survey

Terrestrial Mapping Aerial Photogrammetry
(Digital)

Cost 100 USD/ha 12-14 USD/ha

Manpower 5 ha/day/team 50,000 ha/yr/company

Damaged Area 300,000 ha 300,000 ha

Time 1 team = 164 years 1 company = 6 years

1000 teams = 2 months 10 companies = 6 months

Total Cost 26.3 million USD 3.6 million USD

Source: K. Wikantika
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Value of Geo-Information for deep sea 
fishing

Source: Sea Defense Consultants
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Methodology: States and actions related to an 
Early Warning System for Tsunami detection and 
avoidance
States of nature:

An undersea earthquake occurs & causes a Tsunami
An undersea earthquake occurs but causes no Tsunmai

Potential actions:
Based on information from EWS, evacuate people.
Based on information from EWS, take no action.

The methodology outlined above is described in detail in Hirshleifer and Riley (1979), 
Schimmelpfennig and Norton (2003) and Bouma et al., (submitted 2008). This 
technique is also applied in this study.
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Pay-off Matrix (Java 2006)
Evacuate No 

Evacutation
Prior Likelihood

Evacuate

Likelihood

No 
Evacuation

Tsunami 50 Mil 138 Mil .99 .9 .1

No Tsunami 5 Mil 0 .1 .75 .25

• Creating these for a variety of Tsunami Scenarios/regions
• Comparing then costs to a variety of proposed EWSs
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Example: Added Value of remote sensing
information for water quality in the North Sea
Stakeholder surevey

Investment Costs: investment of the dutch government to launch the ENVISAT satellite
is 2.5 million a year
Benefits: for water quality managment (including economic benefits to the fishing industry)
in the North Sea can be up to 2.6 million a year



www.geo-bene.eu © GEOBENE  200741

Things to conserve
& how much of 
them to conserve

+

Things to avoid

=

Where to conserve

Benefit chain & conservation planning
An introduction to conservation planning
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Case study 3:The benefit chain & conservation planning

Ecosystems Landcover Species
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Finer resolution 
species, ecosystem 
& land cover data

10% less 
land required

1.2 bill €
57 mill € pa.

200 mill €

YES!

Based on costs of land acquisition & management

Based on costs GEOSS type data

Fritz et al. In Press
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Example Integration of socioeconomic with biophysical data,
Food security in SSA 

Projected changes in crop yield between 2000-2030
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Overall projected changes in crop yield between 2000-2030
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• Thank you!

For further questions
Steffen Fritz
IIASA
fritz@iiasa.ac.at


