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Case study countries & regions

SPOTLIGHT ON ECOSYSTEM SERVICES ASSESSMENT

Within the G-ECO-MON & ECOSERVE projects, 16 case studies were successfully implemented in 13 countries.

MONITORING OUR WORLD’S NATURAL ASSETS FROM SPACE

The value of Earth observation based information products is fast becoming recognised across the  emerging 
sector of ecosystem services. There are four evolving market segments for Earth observation products in 
ecosystem assessment - Product & Production Management, Impact Assessment, Payments for Ecosystem 
Services and Ecosystem Management & Policy. While each segment has different demand drivers, the entire 
field will expand as costs drop and standardisation of raw data and derived Earth observation products 
increases. 

Earth observation provides objective and repeated data collection over the same area making it possible to 
follow both seasonality and landscape change over time. The information collected by satellite sensors makes 
it possible to distinguish between different land cover types and to detect the degradation of e.g. forests and 
grasslands as well as marine habitats.

The European Space Agency (ESA) is a world leader in environmental monitoring and is now increasing its 
efforts in ecosystem service assessments and valuation. Two projects were funded by ESA to demonstrate 
the value of Earth observation based information products to ecosystem services sector, as well as to extend 
their use for multiple applications. The G-ECO-MON – Geographic Ecosystem Monitoring and Assessment 
Service - project aims to extend the use of Earth observation based information for multiple applications 
targeting ecosystem services. The objective of the related Earth observation Services for Ecosystem Valuation 
(ECOSERVE) project is to demonstrate the value of Earth observation based information products for 
ecosystem service assessment.

The examples highlighted in this brochure demonstrate the value of Earth observation in helping solve real 
world problems on the land, coast and sea.



Detailed forest extent mapping 
in Georgia for the years 2012 
and 2013.

➔ 

PRODUCT & PRODUCTION MANAGEMENT

The direct management of production or the management of food, fibre, timber or biofuel supply chains 
can benefit from Earth observation services.

DETAILED, LARGE SCALE FOREST CHANGE 
MAPPING, GEORGIA

Earth observation helps to improve the governance of 
forest management and their ecosystem services by 
providing detailed maps of forest extent and change 
at high spatial and temporal resolution. 

“The use of EO provided the means for IUCN to 
identify forest change and to help add another layer 
of information to our ‘basket’ regarding forest use 
and resource depletion.  This information is especially 
critical in remote, difficult-to-reach geographies, 
found in many places in rural Georgia.”

Richard Aishton, IUCN – ENPI FLEG

IUCN

WINROCK
IDENTIFICATION OF SUSTAINABLE BIOMASS,  

LIBERIA

Liberia’s agricultural and forestry production systems 
offer the opportunity to deliver sustainable rural 
electrification by utilising residues such as old rubber 
trees for small-scale electricity generation. Earth 
observation allows for the detection of not only rubber 
trees, but it also provides further information regarding 
their health and age. Further analyses allowed to 
estimate the amount of available biomass and the travel 
time to the next village, which is crucial for identification 
and monitoring of sustainable biomass resources for 
rural electrification in Liberia.

Forest change (red) can be map-
ped and quantified. The change 
in this location between 2012 
and 2013 amounts to 4,4 ha.
© GeoVille
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Detailed mapping of rubber trees and their relative age for the 
year 2012. Based on this biomass estimates can be calculated. 
© GeoVille
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CASE STUDIES | PRODUCTION MANAGEMENT

ASSURING THE YEARLY MIGRATION OF LARGE 
ANIMALS, TANZANIA 

The Tarangire Manyara Natron Kilimanjaro ecosystem 
(TMKNE) is a part of the vast Tanzania rangelands 
that also encompasses the Great Rift Valley. The 
area is renowned due to the Serengeti Park and the 
Ngorongoro Conservation Area. It is home to unique 
biodiversity and is famous for its density of elephants, 
as well as being a critical path for the vast seasonal 
migration of wildebeests and zebras.

Earth observation helped to assess and advance 
collaborative landscape level land management 
through the production of land cover and land use 
maps over the area for two key time periods. The 
expansion of agriculture – an important land use and 
livelihood strategy – was evident from 2000 to 2014.

RAINFOREST PRESERVATION, PERU

The rainforest in Peru is one of the few remaining untouched frontiers on Earth – rich in both biodiversity and majestic 
trees. It is the second largest portion of the Amazon rainforest after Brazil. Earth observation allowed mapping forest 
and land cover in the remote Ucayali region that would have been difficult to map with field methods. Further analyses 
identified provisioning and regulation services, in particular of forest ecosystems. Carbon sequestration, habitat quality of 
biodiversity and timber harvest have been mapped and analysed. 

CASE STUDIES | PRODUCT & PRODUCTION MANAGEMENT

The carbon sequestration in Ucayali between 2006 and 2010. 
The establishment of a road network is evident within the 
concession as well as the agricultural dynamics close to the river.
© GeoVille
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ECO
AGRICULTURE
PARTNERS

WWF

A map detailing the change in lands used for agriculture (orange 
and yellow), as well as forests (lighter shades of green).
© Metria
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Tanzania

Change analysis map 1:190 000

Arusha and Dodoma Regions
Northern Tanzania. 

Production date: 2014-10-07

Cartographic Information
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Tanzania

The products elaborated in this framework are realized to the best of our ability, optimising the
available data and information. All geographic information has limitations due to scale,
resolution and date when the information was captured. The classification is an interpretation
of the original data source.

Data Sources

Framework

No restrictions on the publication of the mapping apply.
Delivery formats are GeoTIFF for the map product and .img for the Landsat images.

The land cover/use classification was made using two Landsat 7 © USGS 2000  satellite
images dated 21/02/2000 with GSD 30 m, 0% cloud coverage, and one Landsat 8 © USGS
2000  satellite image dated 03/02/2014 with GSD 30 m, 20% cloud coverage.

Map Information

Dissemination/Publication

Map Production
The present map shows changes in agricultural and forested land cover classes between
february 2000 and february 2014. The classes were created using a supervised classification
method.
Map produced on 2014-10-07 by Metria AB under the G-ECO-MON contract provided by ESA.

This change analysis map was created under the G-ECO-MON (Geographic Ecosystem
Monitoring & Assessment Service) financed by ESA. The user of this map product is
EcoAgriculture Partners

The overall project, where this map will be used, aims at engaging civil society organizations
and improving their capacities in assessing and advancing collaborative landscape level land
management where agriculture and forestry are important land uses and livelihood strategies,
alongside biodiversity conservation.

The use of EO/spatial data will allow the stakeholders to better understand the extent of recent
changes in their landscape and ecosystem service flows and the prioritized landscape
management actions.

The purpose of the requested analysis is to map the the different land use/cover classes from
sastellite images. Landsat 7 and Landsat 8 images was the indata for this analysis, mapping
the change of agricultural land and forested land between february 2000 and february 2014.
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Impact assessments identify, predict, evaluate and mitigate the biophysical, social and other effects of 
a development project. They are closely associated with extractive, infrastructure, utility and cultivation 
industries. Earth observation demand has been increasing in this sector with growth in the scale of 
projects, the complexity of ecosystem management strategies and the use of biodiversity offsets and 
other mitigation techniques that require spatial information. 

IMPACT ASSESSMENT

OIL AND GAS OPERATIONS IN CONSERVATION 
AREAS, SHETLAND ISLANDS

The Sullom Voe region on the Shetland Islands a designated 
special area of conservation and at the same time the 
location of the biggest oil and liquefied gas terminals in 
Europe. The naturally beautiful coast and sea surroundings 
support a rich and diverse wildlife. To protect this unique 
nature as well as to identify impacts and dependencies 
on ecosystem services a robust monitoring system is 
essential. Earth observation based detailed land use and 
land use change maps are crucial to monitor the habitat 
and to define ecosystem services such as mussel beds and 
peat lands. 

No data
Roads
Sealed, artificial and built-up
Sullom Voe - Sealed and bare areas
Sullom Voe - Built-up
Sullom Voe - Oil and gas tanks
Sullom Voe - Production facilities

Sullom Voe - Pipelines
Sullom Voe - Construction
Harbour - Sealed and bare areas
Harbour - Built-up
Bare areas
Agriculture
Grassland

Peat bog - Degraded
Peat bog - Dry
Peat bog
Peat bog - Wet
Young peat bog - Dry
Young peat bog
Water

Change between 2003 and 2013
© GeoVille

Land cover mapping around Sullom Voe Terminal 2003 and 2013
© GeoVille

➔
 

➔
 

BP



CASE STUDIES | IMPACT ASSESSMENT

PROTECTING SEA GRASS BEDS AND CORAL REEFS, MEXICO

The national park near Puerto Morelos on the Yucatan peninsula site contains the Mesoamerican barrier reef that provides 
important services to tourism and coastal protection. Earth observation showed that the Yucatán coral reef and sea grass 
beds are changing. Such information will help to protect these important marine ecosystems and their services.

The coast line on Yucatan is susceptible to wave erosion. The coral reef and sea grass beds provide important ecosystem services 
protecting the coast line. The importance of the ecosystem services was assessed running the Invest model for wave energy and 
coastal erosion assessment. The input data was EO-derived data on benthic habitats and depths and the results were compared 
with a scenario without these habitats. The map displays coastal vulnerability (CV) in the absence, right, and presence, left, of 
marine vegetation and coral reefs. Red marks high vulnerability and green low. 
© ARGANS
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PAYMENTS FOR ECOSYSTEM SERVICES 

PES schemes provide monetary incentives for environmental protection. Common schemes pay for 
carbon sequestration, water quality, wetland production and wildlife habitat. The measurement precision 
needed for many schemes has limited the use of Earth observation. However, improvements in spatial 
resolution of sensors, ecological modelling and the rules governing these schemes is expanding Earth 
observation market opportunities. 

ASSESSING THE IMPACT OF TIMBER 
EXTRACTION, VIETNAM

Earth observation helped to identify and map 
indicators for watershed protection, biodiversity and 
carbon sequestration in Houng Son and Vinh Tu. The 
aim is to account for them in the national payment 
for ecosystem services scheme. The mapping will be 
used to identify baselines for the ecosystem services 
of interest and to provide key information for making 
estimates on the payment potential of the area.

FOREST PRESERVATION IN ORDER TO PROTECT 
POTABLE WATER RESOURCES, INDONESIA

Lombok Island is dominated by Mount Rinjani, with 
moist cloud forest on the higher slopes and agricultural 
land mixed with forest patches on the low land. 
The climate is seasonal and large areas experience 
dry seasons, sometimes with droughts. The water 
capturing capacity of the moist forest is hence of great 
importance. Earth observation supported the effort to 
identify and map indicators for the payment of services 
related to forest and water provision and purification. 

Information on land cover, market values and forest 
management was used as input to the managed timber 
production model of the Invest toolkit and applied to 
the Huong Son forest concession. The image displays 
the total biomass foreseen to be extracted by the forest 
operations within each numbered parcel. 
© GeoVille

The spatial distribution of land cover and land use is one 
of the major factors influencing species distribution and 
biodiversity in a landscape. The land cover maps over 
Lombok were used to create a map of unfragmented 
natural habitats (green). 
© Metria

➔
 

➔
 

FSC

SNV

WWF 
INDONESIA

TBiomass (Mg)
<= 1,000
> 1,000 - 2,000
> 2,000 - 3,000
> 3,000 - 4,000
> 4,000
Primary roads
Rivers
Water bodies
Settlements

Habitat 
Quality 2012

High : 1

Low : 0



CASE STUDIES | PAYMENTS FOR ECOSYSTEM SERVICES 

PRESERVING THE ENVIRONMENT FOR 
ENDANGERED SPECIES, INDONESIA

Earth observation supported the assessment of the 
baseline conditions in the Berbak National Park and 
Sembilang, home of the endangered Sumatran Tiger. 
The aim is to develop a cost-effective monitoring, 
reporting and verification system that can underpin 
future performance-based payments for ecosystem 
services in compliance with international standards. 
The Earth observation products and services produced 
will support the assessment of a number of ecosystem 
services, like regulating, provisioning and cultural 
services. 

RESCUING THE RAIN FOREST, 
BRAZIL

Sky Rainforest Rescue aims to help protect one billion 
trees in the Amazon rainforest. A voluntary land 
certification scheme that provides technical support, 
inputs and incentives for better soil management was 
set up. This will help to reduce the need for slash and 
burn agriculture by improving productivity on existing 
cleared land. Earth observation supports the assessment 
of deforestation rates and the extent to which fires are 
controlled. 

Land cover map showing the encroachment of humans along 
the western edge of the national park. Dark green indicates 
primary forest. Note the telltale logging tendrils extending far 
into the park (light green) and the large burnt areas (red).
© Metria
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Land cover/use map 1:125 000

Berbak National Park

Jakarta

Production date: 2014-10-10

Cartographic Information

The products elaborated in this framework are realized to the best of our ability, optimising the
available data and information. All geographic information has limitations due to scale,
resolution and date when the information was captured. This classification is an interpretation
of the original data source.

Data Sources

Framework

No restrictions on the publication of the mapping apply.
Delivery formats are GeoTIFF and PDF for the map products.

The land cover/use classification was made using Landsat 8 ©  satellite images from 2013.

Map Information

Dissemination/Publication

Map Production
The present map shows basic land cover/use classes created using a supervised classification
method.
Map produced on 2014-10-10 by Metria AB under the G-ECO-MON contract provided by ESA.

This land cover/land use map was created under the G-ECO-MON (Geographic Ecosystem
Monitoring & Assessment Service) financed by ESA. The user of this map product is the
Zoological Society of London.

The overall project, where this map will be used, aims at engaging civil society organizations
and improving their capacities in assessing and advancing collaborative landscape level land
management where agriculture and forestry are important land uses and livelihood strategies,
alongside biodiversity conservation.

The use of EO/spatial data will allow the stakeholders to better understand the extent of recent
changes in their landscape and ecosystem service flows and the prioritized landscape
management actions.

The purpose of the requested analysis is to map the the different land use/cover classes from
satellite images. VHR images from the years 2003, 2007 and 2010, as well as Landsat-8
images from 2013 were were the indata used during this project.
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A false color composite satellite image over a portion of the 
study area in Brazil. The clear cuts are very evident (shown here in 
aquamarine) and spread out from the meandering rivers (blue). 
Burnt areas are colored black.
© Metria
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ECOSYSTEM MANAGEMENT AND POLICY

Earth observation supports ecosystem management, inform public policy or provide information to 
increase stakeholder participation in decision making.  The growth of natural capital accounting and the 
need to monitor and manage larger geographic areas will continue to drive Earth observation use in this 
segment. 

ECOSYSTEM SERVICES FOR DISASTER RISK 
REDUCTION, AFGHANISTAN

The valleys in the Koh-e Baba mountains, located in the 
western Hindukush mountains of Afghanistan, are prone 
to a multitude of natural hazards. The harsh winters 
lead to avalanches that regularly damage roads and 
buildings. In springtime, the melting snow then causes 
flash floods, while in the dry summer months heavy 
droughts occur.  Earth observation based products allow 
to map and monitor the mountainous land cover and 
land use in detail. A sub-meter resolution digital surface 
model generated from satellite data serves as a baseline 
for ecosystem survey and valuation. Such information 
guides decisions for the sustainable management, 
conservation and restoration of ecosystems that can 
reduce disaster risk.

„The  EO products provided in the frame of the                  
G-ECO-MON project have assisted our teams at country 
and local level in Afghanistan to better understand 
the mountain valleys where we work. Afghanistan 
is a challenging country to move around due to its 
geomorphology and due to insecurity so this project 
has really been fascinating in terms of an approach to 
understanding landscape using geospatial tools.“

Andrew Scanlon, United Nations Environment 
Programme

Sub-meter satellite-based digital 
terrain information and derived 
soil erosion risk map
© GeoVille
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CASE STUDIES | ECOSYSTEM MANAGEMENT AND POLICY 

DEVELOPING ECOSYSTEM ACCOUNTS,  PHILIPPINES

For every country, wealth is what underpins the income that a country generates, which includes buildings, manufactured 
assets, infrastructure, natural assets and human and social capital. Wealth Accounting measures these assets and capital 
goods that are inputs to our economic well-being. Earth observation is essential for this task to provide not only detailed 
spatial information, but also to fill quality and information gaps in existing data.

„The G-ECO-MON project has provided critical support to the development of ecosystem accounts under the Philippines 
Wealth Accounting and Valuation of Ecosystem Services (WAVES) project. The Earth Observation-based maps have filled 
information gaps needed to model key ecosystem services as well as validate and improve upon existing data.“

Stefanie Sieber, World Bank - WAVES

Land Cover Mapping around Pulot 2010
© GeoVille

Land Cover Change around Pulot 2003 (above) 
and 2010 (below)
© GeoVille
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SEA GRASS AND CORAL REEF MAPPING AT THE GREAT BARRIER REEF, AUSTRALIA

Tourism and natural pressures endanger sea grass beds and coral reefs and the lagoon surrounding Lizard Island, part of 
the Northern end of the Great Barrier Reef. Earth observation based information products support management decisions 
for sustainable use of these precious ecosystems and its services.

Bathymetry map for Lizard Island as 
derived from satellite measurements
© ARGANS

➔
 A Benthic Habitat Classification map of Lizard 

Island showing the  location and extent of the 
coral reef and sea grass habitats
© ARGANS
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CASE STUDIES | ECOSYSTEM MANAGEMENT AND POLICY 

ECOSYSTEM ASSESSMENT TO SUPPORT THE QUÉBEC LAND ACCOUNT STATISTICAL INFRASTRUCTURE, 
CANADA

The Chaudière-Appalaches region in Québec is a highly diverse region covered with mixed land cover types including 
e.g. forest ecosystems, shrubland, cranberry fields, agricultural pasture and cropland, pristine wetlands, lakes and riparian 
habitats. Naturally, these ecosystems provide a variety of services, which are invaluable for the region. To protect their 
functionality and to estimate their value a comprehensive ecosystem account is need that requires detailed land cover and 
land use information provided by Earth observation.

Medium resolution land cover mapping of the year 2011 for the entire Chaudière-Appalaches region (left) and detailed high 
resolution land cover mapping for the Wetland complex of Saint-Gilles and Saint-Agathe (right) and the buffer zone around the 
urban perimeter of Saint-Apollinaire.
© GeoVille
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PROTECTING MARINE ECOSYSTEM SERVICES, 
MOZAMBIQUE

Earth observation products and services support the long 
term protection of marine mangrove, coral and seagrass 
habitats. Satellite derived mapping of the marine 
habitats (coral reefs and seagrass) and of bathymetry 
provide baseline benthic ecosystem maps for informed 
spatial planning for the protection and development of 
sustainable fishing and agricultural activities. 

 “This project has given WWF and local partners the first 
ever high-resolution observation of underwater habitats 
in the remote coral reefs of the Primeiras and Segundas 
archipelago. This data will improve management 
and decision making for years to come, benefitting 
conservation as well as the provision of ecosystem 
services to local communities”

Aurélie Shapiro, WWF-Germany

OBJECTIVE NATURAL CAPITAL ASSESSMENT 
AND ACCOUNTING FROM LOCAL TO REGIONAL 

SCALES, PERU

Peru is one of the most biologically diverse countries 
in the world, hosting 84 out of 104 life zones of the 
planet. Peru’s biodiversity is estimated to sustain at least 
22% of its GDP. The intensification on rice farming has 
significant impacts on the availability of water. Earth 
observation provided information about the extent 
and change in rice areas for the large San Martin region, 
needed for water resources management, food security 
and the calculation of gas emission estimates. The aim 
is to take a practical approach in incorporating natural 
capital into decision making consistent with the System 
of Environmental-Economic Accounting (SEEA). 

„The G-ECO-MON project and resulting Earth 
observation based products were a great asset to our 
efforts in ecosystem accounting.“

Daniel Juhn, Conservation International

WWF

CONSERVATION 
INTERNATIONAL

Benthic habitat map of Santo Antonio 2009
© ARGANS
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Rice areas (in green) in San Martin derived from medium 
resolution satellite data time series for the year 2013. 
© GeoVille
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OUTLOOK

DEVELOPMENT OF A SERVICE FOR ECOSYSTEM SERVICE ASSESSMENT

Emerging findings of the potential for Earth observation:

 USEFUL

>   Important for assessing stocks and flows of ecosystems and in a few cases understanding beneficiaries of   
 ecosystem services
>   Particularly valuable at landscape scale and in remote areas
>   Combining optical and radar satellite data overcomes cloud cover and provides opportunities for wide range of 
 mapping solutions
>   Utility and value has been demonstrated across terrestrial and marine ecosystems with a high level of user 
 satisfaction
 
 AVAILABLE

>   The complexity of data, products and tools can be bewildering even for experienced users.
>   A broker portal will be developed and expanded combining all relevant information for EO integration in
 ecosystem service assessments. Please visit www.space4ecosystems.com
 
 RELIABLE

>   Credible, independent and repeatable source of data underpinning better stakeholder engagement
>   Established validation approaches improve utility and integration
>   User-defined requirements on quality and standards can be met by EO products
 
 AFFORDABLE

>   EO based maps calibrated with field data provide a spatially accurate measurements at landscape level and
  complement conventional data collection
>   EO derived maps of transnational and regional ecosystems provide an affordable basis for assessment at the
  political and natural ecosystem level
>   Open source customised GIS tools would improve access and reduce costs
>   Potential to build capacity of national EO and GIS providers in emerging economies
>   The prospect of increasing availability of free radar and optical satellite data - Sentinel-1 already available
 and Sentinel-2 to be launched in April 2015 - is expected to lead to a step change in EO use for ecosystem service
  assessments
 
In summary, G-ECO-MON is changing people’s attitudes on how to assess ecosystem services. It will contribute to 
a number of ongoing initiatives such as the United Nation Statistical Division’s System of Environmental-Economic 
Accounting (SEEA), the World Bank supported WAVES global partnership, and the GLOBE Natural Capital Initiative.
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