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INTRODUCTION
WHY BIODIVERSITY MATTERS: THE EXAMPLE OF ECOSYSTEM SERVICES
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GAPS IN BIODIVERSITY MONITORING AND SUSTAINABLE
RANGELANDS

http://www.zsl.org/science/research-projects/lpi,1162,AR.html
4/50

 The Living Planet 
Database Index 
(WWF) holds time-
series data for 
over 16,000 
populations for 
3500+ species

 Temporal gaps in 
biodiversity

 Taxonomic gaps in 
biodiversity

1995 2014

IntroductionIntroduction (RS-)EBVs(RS-)EBVs Environmental 
Synthesis

Environmental 
Synthesis

Continuous 
RSEBV

Continuous 
RSEBV GBOSGBOS ConclusionsConclusions

http://www.zsl.org/science/research-projects/lpi,1162,AR.html


29/05/2017

3

WHAT ARE ESSENTIAL BIODIVERSITY 
VARIABLES (EBVS)

• Quantifiable
• Repeatable
• Feasible
• Ecosystem agnostic

Characteristics of the EBVs:
Cover all dimensions of biodiversity

1x1 km 4x4 km 16x16 km 64x64 km 

Allow aggregation and 
disaggregation

Modeled species richness  

Ability to detect change

Slide from Miguel Fernandez (GEO BON/
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 Long term, wide area coverage
 Repeatable, consistent, scale 

independent
 Definition algorithm 

consistency in a product
 Biodiversity 

metricsmonitoring

WHAT ARE REMOTE SENSING EBVS?

IntroductionIntroduction (RS-)EBVs(RS-)EBVs Environmental 
Synthesis

Environmental 
Synthesis

Continuous 
RSEBV

Continuous 
RSEBV GBOSGBOS ConclusionsConclusions



29/05/2017

4

EBV Class Candidate RS-EBV Potential support for
Aichi targets 

Species populations Species distribution* 4,5,7,9,10,11,12,14,15
Species populations Species abundance* 5,7,9,12,14,15
Species traits Phenology (e.g., leaf-on 

and leaf-off dates; peak 
season) 

5,9,11,12,14,15

Species traits Plant traits (e.g., specific 
leaf area, leaf nitrogen 
content) 

7,9,12,14

Community composition Taxonomic diversity 8, 10, 12, 14
Community composition Functional diversity 5,7,10,12,14,15
Ecosystem function Productivity (e.g., NPP, LAI, 

FAPAR)
5,7,10,12,14,15

Ecosystem function Disturbance regime (e.g., 
fire and inundation)

7,9,10,12,14,15

Ecosystem structure Habitat structure (e.g., 
height, crown cover and 
density)

5,7,9,14,15 

Ecosystem structure Ecosystem extent and 
fragmentation 

5,11,12,14,15

Ecosystem  structure composition by land cover 5,7,10,12,14,15

RS-EBVS SLOWLY EMERGE…

10 RS-EBVs proposed in RS-EBV 
paper by Skidmore et al 2015

List of candidate RS-EBVs 
submitted to CBD Continuous variables

Environmental Synthesis
variables
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ENVIRONMENTAL SYNTHESIS VARIABLE
SPECIES ABUNDANCE IN A TROPICAL AGRICULTURAL LANDSCAPE

- CAO: airborne hyperspectral @ 5m
- Trees identified by LIDAR ht
- Tree species classified  by support vector machine (SVM)
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ENVIRONMENTAL SYNTHESIS VARIABLE
SPECIES ABUNDANCE IN A DUTCH SALTMARSH

- CASI + LIDAR
Combined result

SAM result

Expert result
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ENVIRONMENTAL SYNTHESIS VARIABLE
COMMUNITY COMPOSITION IN KNP

-

• CAO hyperspectral and lidar
• >500 000 tree and shrub crowns for 11 veg types 
• 144-km2 landscape
• Stacked support vector machines
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ENVIRONMENTAL SYNTHESIS VARIABLE
KENYAN RANGELAND

• Very high resolution instruments 
directly observe large or gregarious 
animals

Yang Z, et al (2014) 
Spotting East African 
Mammals in Open 
Savannah from Space. 
PLoS ONE 9(12)
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ENVIRONMENTAL SYNTHESIS VARIABLE
SPECIES ABUNDANCE

Bat species richness

- WorldClim 1.4 ppt & temperature
- Ruggedness indices SRTM30
- Freshwater proximity
- HydroSHEDS & SRTM Water Body Data
-MODIS Vegetation Continuous Fields
- SPOT VEGETATION red & NIR
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FUNCTIONAL RICHNESS

Functional richness

Functional richness of the saltmarsh is very 
low but increases at vegetation transition 
zones. These ‘fronts’ or transition zones are 
well highlighted by the moving window. 
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ENVIRONMENTAL SYNTHESIS VARIABLE
LAND COVER The ESA Land 

Cover CCI 
A consistent set of 
global Land Cover 
products at 300m

3 consistent 
global LC maps for 
epochs 2000, 
2005 and 2010
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GENERATING CONTINUOUS RSEBVS
PROGRESS IN SATELLITES AND IMAGE PROCESSING TECHNIQUES

EnMAP- Environmental 
mapping and analysis 
program

GEDI – Global 
Ecosystems Dynamics 
Investigation LiDar

Sentinel-2 –systematic 
global acquisition including 
the red edge to 2028

Landsat – systematic and 
global acquisition for next 
25 years
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