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Ecosystem Services: the benefits nature provides to human well-being
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Example: ES - Climate mitigation 
Carbon storage model



• EO could DRIVE ES models

Parameterize or drive models
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Determine the demand for ES services

Image: USGS

• EO could DRIVE ES models



Observable indicators of ES 
production or demand

Calibration or accuracy assessments

Image: NASA

Image: NASA• EO could CREATE ES models
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EO & ES integration is still not happening

Why? 
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• W1: EO and ES Model development 
• 20 ES & EO scientists
• 12 institutions
• Process of ES modelling and EO 

integration

• W2:  Sharing ideas and needs with 
practitioners

• 40 ES & EO scientist and practitioners
• 25 institutions
• Feedback from practitioners and identify 

solutions



Preliminary Results : 4 types of challenges
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1- Practical challenges

● Temporal and spatial resolution of the EO products are 
too coarse for local ES assessments

● Different EO products have different resolutions and are 
difficult to use together 

● ES modelers don’t know where to find EO data
● ES modelers don’t know how to ingest ES into their 

models. EO data is big and complicated and hard to 
compute

● People don’t understand how to interpret EO products

Hengeveld et al. 2015
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Types of challenges
2- Data and model adjustments

● EO tells us what IS, ES models compare what is to 
what could be (need to be responsive to scenarios)

● Including impact on people in ES models is difficult
● EO tells us what’s on the landscape but not how

people are choosing and using ES benefits
● Most ES models use categorical LULC data; ES 

processes depend on ecosystem condition, not just 
type

static biomass

biomass with 
edge effects

Chaplin-Kramer 2018
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Types of challenges
3- New models

● Now we use LULC and production functions to model 
ES; could use existing or potential EO products to 
directly measure ES supply or demand

● Many ES models rely on LULC proxies; could 
measure/create variable of interest directly
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Types of challenges

4- Testing assumptions

● ES models assume that when people and ES 
production are both present, ES provides benefit

● Scenario assessments assume that a 
management action will have an intended 
ecosystem consequence; EO provides an 
opportunity to test how ES changes in response
over time

● ES model outputs are seldom calibrated; EO can 
be used for calibration
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Summary
• 4 Distinct TYPES of challenges to EO-ES integration 

• Practical challenges
• Data and model adjustments
• New models
• Testing assumptions

• Each type of challenge must be addressed by different KINDS of 
solutions

• Collaborative ES-EO networks - need interdisciplinary groups to 
address challenges holistically



Next steps

• 3rd workshop
• Use case examples of EO-ES integration

• test framework and provide guidance

• Getting additional feedback and 
recommendations to NASA

• Disseminate results
• -Peer review paper
• -White paper
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List of ES products

EO products available for different ES (Pettorelli et al., 2017)

Pettorelli et al. 2017



EO is mostly used to asses provision services

De Araujo Barbosa et al. 2015





-Depends 
on LULC

-C Averages 
ex-situ

-Doesn’t depend 
on LULC

USGS biomass 
map

InVEST LULC-
derived biomass



How is this used in decisions?

• Understanding impacts of forest 
fragmentation on remaining forest for 
sustainable development planning

• Sustainable supply chain 
commitments: no net deforestation 
does not mean no net carbon loss

static biomass

biomass with 
edge effects



The use of EO is limited and geographically 
constrained

De Araujo Barbosa et al. 2015


