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0. Introduction 
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Sequence: 

ÅGeneral assessment of the state-of-the-art of earth 
observation 

ÅMajor trends and developments in the application 
field 

ÅDescription of earth observation solutions 

ÅAssessment of market potential for earth 
observation solutions and marketing instruments 

ÅCapacity building for successful application of earth 
observation solutions 



Earth Observation helps you: 
save money 
save lives 
save the environment 
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Earth observation  
applications 

ÅOn the verge of reaching new user communities 

 

ÅThese new user communities need to be involved 

 

ÅWeakest link / last mile aspects are important 

 

ÅMarketing needed: promotion & capacity building 



Life cycle of  
products & services 

Initialization 

System analysis & design 

Rapid prototyping 

System development 

Implementation 

Post-implementation 
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¢ƘŜ ǘŜǊƳ άŜƴǾƛǊƻƴƳŜƴǘέ may be defined as:  
the sum total of all surroundings of a living organism, including 
natural forces and other living things, which provide conditions 
for development and growth as well as of danger and damage 

 

ά9ŎƻƭƻƎȅέ Ŏŀƴ ōŜ ŘŜǎŎǊƛōŜŘ ŀǎΥ 
the air, water, minerals, organisms, and all other external 
factors surrounding and affecting a given organism at any time 

 

ά.ƛƻŘƛǾŜǊǎƛǘȅέ Ŏŀƴ ōŜ ŘŜǎŎǊƛōŜŘ as: 
the variability among living organisms from all sources 
including, inter alia, terrestrial, marine and other aquatic 
ecosystems and the ecological complexes of which they are 
part; this includes diversity within species, between species 
and of ecosystems 

 

7 

Scope (1) 



! ŘŜŦƛƴƛǘƛƻƴ ƻŦ ά9ƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǎƻǳǊŎŜ ƳŀƴŀƎŜƳŜƴǘέ ƛǎΥ 
environmental resource management is the management 
of the interaction and impact of human societies on the 
environment 

Climate aspects will be dealt with more in detail in the 
climate toolkit; the marine environment toolkit and the 
forest management toolkit cover environmental aspects 
related to these topics. 
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Scope (2) 



Assessment of business &  
funding opportunities 

ÅCategories of environmental management products 
& services 

ÅLife cycle phase of product or service 

ÅRegional context, level of technological & economic 
development 

ÅOptimum marketing mix 
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1. International trends & 
    developments in  
    environmental management 
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Issues & trends in  
environmental 
management 

Å Addressing environmental challenges; leading to a 

Å Move towards a green economy; including 

Å Payment for ecosystem services. 
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Drivers 

ÅEconomic growth; 

ÅPopulation growth;  

ÅOverexploitation of resources, such as in agriculture 
and fisheries;  

ÅEnvironmental assets are not valued or undervalued in 
the current economic system;  

ÅLack of awareness, knowledge and consensus about 
what affects the environment and what the 
consequences are. 
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Environmental  
challenges 

There are many environmental challenges, classification and 
priorities depend on viewpoints and aspect perception: 

Å Freshwater scarcity, climate change, habitat change, invasive 
species, overexploitation of oceans,  nutrient overloading 
(TEEB for business); 

Å Cross-cutting issues, food ς biodiversity & land issues, 
freshwater & marine issues, climate change issues, energy ς 
technology & waste issues (UNEP); 

Å Depletion of natural capital, climate change, biodiversity loss, 
emissions & waste generation, pollution (EEA); 

Å Climate change, energy efficiency & renewable energy 
sources, management of ecosystems & biodiversity, forest 
loss, desertification & and degradation, water resources (EC). 

 

 



In schematic form: DPSIR framework 
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Resulting in: 
policy priorities 

ÅBetter implementation and further strengthening of 
current environmental priorities; 

ÅDedicated management of natural capital and 
ecosystem services; 

ÅCoherent integration of environmental 
considerations across the many sectoral policy 
domains; 

ÅTransformation to a green economy. 



Global environmental outlook 5 (UNEP; 2012) and regional 
environmental outlook series 

 

21 issues for the 21st century (UNEP; 2012) results of the 
UNEP foresight process on emerging environmental Issues 

 

The European environment (EEA; 2010) state and outlook 
+ updates 
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More information: 
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Green economy 

Environmentally oriented policies and public investment 
as life insurance (rather than luxury); 

Policy tools: 
ÅToolbox of good practices 
ÅGreen economy indicators 
ÅGreen economy roadmap 
ÅSustainable development goals (SDGs); 

Distinction between green/sustainable growth or green 
economy:  
green economy has absolute decoupling (resource use 
declines irrespective of the growth rate of the economic 
driver) as aim. 



Towards a green infrastructure for Europe (Actema, 
Ecosystems, RIKS, TERSYN, CSIC; 2009) developing new concepts 
for integration of Natura 2000 network into a broader countryside 

Creating a national strategy for environmental intelligence 
(IGES; 2011) the forum on earth observations 5 

Green economy in the European Union (UNEP; 2012)  
supporting briefing 

Green economy in action (UNDP; 2012) articles and excerpts that 
illustrate green economy and sustainable development efforts 

Key Issues on Green Economy at Rio+20 (IGES; 2012) 
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More information: 
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Payment for 
 ecosystem services 

Å Measures to represent benefits: monetary, quantitative 
(indices, indexes, risk), qualitative (stories, maps, 
perception); 

Å Market profiles: 
Å Carbon: compliant & voluntary carbon forestry 
Å Water: compliant water quality trading, voluntary 

watershed management payments, government-
mediated watershed PES 

Å Biodiversity: compliant & voluntary biodiversity offsets, 
government-mediated biodiversity PES, individual 
fisheries quotas 

Å Bundled: certified agricultural products; 

Å Certification & labelling. 

 



The economics of ecosystems and biodiversity (TEEB)  
Ƴŀƴȅ ǊŜǇƻǊǘǎΣ ǎǳŎƘ ŀǎ άbŀǘǳǊŀƭ ŎŀǇƛǘŀƭ ŀǘ ǊƛǎƪΥ ǘƘŜ ǘƻǇ млл ŜȄǘŜǊƴŀƭƛǘƛŜǎ ƻŦ 
ōǳǎƛƴŜǎǎέ ό¢99.Τ нлмоύ 

System of environmental-economic accounting (SEEA, UN)  
many (strategy) reports + central framework report (2012) 

The global partnership on wealth accounting and the valuation 
of ecosystem services (WAVES)  
many (annual) reports on activities and systems in different countries 

Environmental performance index (EPI, YCELP, CIESIN; 2012) + 
pilot trend environmental performance index 

PES and cocoa (CREM; 2011)  securing future supplies and preserving 
biodiversity by paying cocoa farmers for ecosystem services 
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More information: 



2. Earth observation applications 
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Earth observation for  
environmental  
management 

Shared environmental information system (SEIS) 



23 

Earth observation 
contribution 

Å Terrestrial and freshwater ecosystems, identification 
and monitoring at global or continental level (for marine 
and coastal ecosystems see climate toolkit), 

Å Bio-geophysical variables,  

Å Local applications, for national parks and other 
protected areas, 

Å Biodiversity modelling and monitoring, including 
invasive species monitoring and ecological forecasting, 

Å Environmental accounting. 

 
Note: there is quite some overlap between the different categories 
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Example terrestrial and  
freshwater ecosystems 

Conversion from forest to rangeland and farmland from 1978 to 2010 in Gishwati former forest 
ǊŜǎŜǊǾŜΣ wǿŀƴŘŀ ό{ƻǳǊŎŜΥ !ǘƭŀǎ  ƻŦ wǿŀƴŘŀΩǎ ŎƘŀƴƎƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘΣ нлммύ 
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Terrestrial and 
freshwater ecosystems 

Å Earth observation is an excellent instrument for mapping and 
monitoring of land cover, land use, changes, classification and 
historical trends 

Å Earth observation is a valuable tool for assessing the status of 
ecosystem goods and services, provided by the regulation, 
habitat, production, and information functions of ecosystems 

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

Å Until now mainly government or scientific activity 

Å Cost estimate: on case-by-case basis. 

Å Main challenges: cost, capacity, data access, business model 



A new map of standardized terrestrial ecosystems of 
Africa (AAG; 2013) overview of integrated and comprehensive 
ecosystem mapping exercise 

A new map of standardized terrestrial ecosystems of the 
conterminous United States (USGS; 2009) overview of 
integrated and comprehensive ecosystem mapping exercise 

Access to global land cover reference datasets and their 
suitability for land cover mapping activities (GOFC-GOLD; 
2014) presentation that compares current global land cover datasets for 
different purposes 

Examples of datasets: GlobCover (ESA), 30 meter global 
land cover product (China) 
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Examples: 



Mapping wetlands using earth observation techniques 
(MEDWET; 2007) overview of integrated and comprehensive ecosystem 
mapping exercise for Mediterranean wetlands 

Earth observation for aquatic ecosystems (CSIRO; 2012) 
overview presentation of earth observation for water quality monitoring and 
management in Australia 

!ǘƭŀǎ ƻŦ wǿŀƴŘŀΩǎ ŎƘŀƴƎƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘ όw9a!Τ нлммύ 
implications for climate change resilience covering hotspots, such as 
population growth, urbanization,  wetlands, forests, mining and 
transboundary issues 
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More examples: 
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Example  
bio-geophysical variables 

Change in soil organic content in England and Wales between 1978 and 2003   
(source: Bellamy et al., 2005) 
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Bio-geophysical 
variables 

Å Earth observation facilitates measurement and 
assessment of individual bio-geophysical variables, such 
as vegetation, soil, radiation, water cycle and essential 
climate variables (ECVs) 

Å Bio-geophysical parameters provide the backbone for 
analysis and decision-making in environmental 
management 

Å Data gathering and analysis mainly carried out by 
governments, international organizations and academia; 
private sector uses / assembles / analyses bio-
geophysical data mainly for specific purposes, such as 
precision agriculture 

Å Cost estimate: on case-by-case basis 
Å Main challenges: cost, capacity, data access. 



Global energy and water cycle experiment (GEWEX) 
www.gewex.org  

 

Essential climate variables (ECV; GCOS) 
www.wmo.int/pages/prog/gcos/index.php?name=Essential
ClimateVariables  

 

The state of soil in Europe (JRC, EEA; 2012)  
ǳǇŘŀǘŜ ƻƴ ǎƻƛƭ ƻŦ άǘƘŜ 9ǳǊƻǇŜŀƴ ŜƴǾƛǊƻƴƳŜƴǘέ ό99!Τ нлмлύ 

 

More background info in the toolkits on water management and climate 
30 

Examples: 

http://www.gewex.org/
http://www.wmo.int/pages/prog/gcos/index.php?name=EssentialClimateVariables
http://www.wmo.int/pages/prog/gcos/index.php?name=EssentialClimateVariables
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Example  
local applications 

Monitoring of meadows 
and forest health 

In Giant Mountains 
national park 

 (Czech Republic) 
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Local applications 

Å Earth observation helps managers of national parks and 
protected areas improve park management 

Å Earth observation provides valuable information on 
plant health, habitats, changes and relations between 
different factors that cannot be derived, or only at high 
cost, by in-situ analysis 

Å Earth observation is instrumental in delineating optimum 
national park borders and environmental corridors 

Å Cost estimate: on case-by-case basis 

Å Main challenges: capacity, data access, business model. 



Impact of oil palm plantations on peatland conversion in 
Sarawak 2005 ς 2010 (SARVision; 2011) study using remote 
sensing showing deforestation for oil palm expansion 

Satellite-based monitoring of protected natural areas of 
the Samara Region (Scanex; 2013) description of monitoring of a 
protected area in Russia to detect changes from natural causes, fires and 
anthropogenic impact  

Cooperation with Giant (YǊƪƻƴƻǑŜ) Mountains national park (on 
forests, meadows, snow cover, land use development, cover temperature, 
etc.) and ~ǳƳŀǾŀ national park (bark beetle pest) in the Czech Republic 

(Charles University) 
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Examples: 
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Example biodiversity 
 modelling and monitoring 

Mangrove degradation 
using leaf nitrogen as 

(an) indicator:  
damage declines the 

level of nutrients 
 

(Source: ITC, 2010) 
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Biodiversity modelling 
 and monitoring 

Å Earth observation helps predicting the impact of habitat 
loss and fragmentation on biodiversity elements and 
ecosystems processes 

Å Earth observation facilitates the inclusion of individual 
species or functional types in ecosystem modelling and 
models (linked to carbon)  

Å Models of landscape dynamics, using geospatial data, 
generate maps of suitable habitat over time for input to 
meta-population models 

Å Cost estimate: on case-by-case basis, 110 kϵ / year 
(globally) for general monitoring of invasive species  

Å Main challenges: capacity, data access. 



Adequacy of biodiversity observation systems to support 
the CBD 2020 Targets (GEOBON, 2011) comprehensive overview 
of needed and existing observation systems for the Convention on Biological 
Diversity by the GEO Biodiversity Observation Network 

Phenology related measures and indicators at varying 
spatial scales (EBONE; 2012) investigation of phenology information 
for habitat classification using SPOT VGT and MODIS NDVI data 

Geospatial tools address emerging issues in spatial 
ecology (Skidmore et al; 2011) overview of the usefulness of 
geospatial applications for biodiversity and ecology 
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Examples: 
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Example  
environmental accounting 

EO-derived phosphorus retention map for Lombok, Indonesia, 
in support of nutrient retention policies (source: Metria, 2014) 


