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CAORAL CIIMATE QUSIRVING $Y51

ECVs

= 50+ GCOS Essential Climate
Variables (ECVs) (2010)

= GEOSS/GEOBON Essential mmm—r—————wrewomewes——|
Biodiversity Variables (EBVS)

= |Land cover, fAPAR, LAl, —

(over land, sea

biomass, (fire) disturbance, [*~
soil moisture, soil carbon

[surface:[1] Air temperature, Wind speed and direction, Water vapour, Pressure,
Precipitation, Surface radiation budget.

Upper-ir[2] Temperature, Wind speed and direction, Water vapour, Cloud|
properties, Earth radiation budget (including solar irradiance).

[Composition: Carbon dioxide, Methane, and other longived greenhouse gases[3], Ozone|
and Aerosol, supported by their precursors(Z]

[surface:[5]  Seassurface temperature, Seasurface salinity, Sea level, Sea state, Sea ice,
surface curent, Ocean colour, Cabon dioxide partial pressure, Ocean

loceanic acidity, Phytoplankton.

[sub-surface:  Temperature, Salinity, Current, Nutrients, Cabon dioxide partial pressure,

Ocean acidity, Oxygen, Tracers.

——

[sheets, Perm afost, Albedo, Land cover (including vegetation type), Fraction of absorb
photosynthetically active radiation (FAPAR), Leaf area index (LAI), Aboveground biomas;

me, Water use, Groundwater, Lekes, Snow cover, Glaciers and ice capsy
| Tenrestrial (
cabon, Fire disturbance, Soil moisture.

UNIVERSITY JF TWENTE, http://gosic.0rg/TOST MATRISESAESWEEY-TIATTX. htm
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CONTINOUS FIELD ESSENTIAL BIODIVERSITY VARIABLES
AVAILABLE TYPES OF EARTH OBSERVATIONS

%

Land Temperature

Vegetation

" ﬂ.:__ﬂ"" e

r [ il = gt
e i,
e
b
Sea Surface Salinity Total Rainfall Aerosols

Source
Law rence Fried|

TWENTE,

Eires & Thormal Chlaranhvll Sea Surface Heiaght NASA
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[ ] - season)
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. i . Taxonomic diversity 8,10, 12, 14
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Firsterctum DSM Pitefrec DSM
=

International Journal of Applied Earth
Observation and Geoinformation B

Vel 52, Oetobar 2048, Pages 104-114

Generating spike-free digital surface models using LIDAR raw
point clouds: A new approach for forestry applications

At Kosravir - 8. Ancrow K. Skcimore® B, Wars lsecturg? 8

UNIVERSITY F TWENTE,

Candidate RS-EBV Potential support for
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http://ezproxy.utwente.nl:2084/science/article/pii/S030324341630
0873

29/05/2017


http://ezproxy.utwente.nl:2084/science/article/pii/S030324341630

29/05/2017

= Environmental
Introduction (RS-)EBVs Synthesis

GBOS Conclusions

CONTINUOUS RS-EBV

VEGETATION BIOMASS

. EBV Cl: Candidate RS-EBV Pot t]l t fi
Mutanga and Skidmore 2003 Mutanga ¢ <

ecles 0] ulanuns Species distribution* 4,5,7,9,10,11,12,14,15
N Species abundance* 5,7,9,12,14,15

Phenology (e.g., leaf-on 5,9,11,12,14,15
and leaf-off dates; peak

season)

Plant traits (e.g., specific  7,9,12,14

leaf area, leaf nitrogen

content)

Taxonomic diversity 8,10, 12, 14
Functional diversity 57,10,12,14,15
i Productivity (e.g., NPP, LAI, 5,7,10,12,14,15
FAPAR)

Disturbance regime (e.g.,  7,9,10,12,14,15
fire and inundation

Modified NDVI

o7

Biomass (gem”)

5,7,9,14,15
crown cover and

5,11,12,14,15
fragmentation

composition by fEcosystem  5,7,10,12,14,15
unctional type & land

(@) Grass biomass accuratelyestimated by vegetaiZesranmeir
locatedin the red edge slope).

(b) Compare with the standard NDVI involving banasiocatea inine near INirarea ana me rea
absorption trough.
(c) Results from 1986 - coarse sensor, poorerimage processing & field techniques
UNIVERSITY OF TWENTE,
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Mutanga and Skidmore 2003
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Muta Candidate RS-EBV Potential support for
Aichi_targets

% y=006%-000% Species distribution*™ 4,5,7,9,10,11,12,14,15
0B - 57,9,12,14,15
a0t Phenology (e.g., leaf-on 59,11,12,14,15
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Sus season)
B Plant traits (e.g., specific  7,9,12,14
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< content)
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i Productivity (e.g., NPP, LAI, 5,7,10,12,14,15 i
[y T T T T T ! FAPAR)
as 3 23 223 3 3 B Disturbance regime (e.g.,  7,9,10,12,14,15
Bormsgam) fire and inundation)
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height, crown cover and
density)
Ecosystem extent and 5,11,12,14,15
fragmentation
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(c) Results from 1986 - coarse sensor, poorerimage processing & field techniques

UNIVERSITY F TWENTE,
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REMOTE SENSING EBVS FOR UPSCALING BIODIVERSITY
LEAF AND CANOPY NITROGEN - UP-SCALABLE TO GLOBAL

RapidEye 6 m & red edge
Environmental layers

EBV Class Candidate RS-EBV Potential support for
Aichi_targets

Species distri 457,9,1011,12,14,15
Species abundance* 5,7,9,12,14,15
Species traits Phenology (e.qg., leaf-on 5,9,11,12,14,15
and leaf-off dates; peak

Species traits
r F

Ml Community composition

Community composition Functional diversity 5,7,10,12,14,15

Ecosystem function Productivity (e.g., NPP, LAI, 5,7,10,12,14,15
FAPAR)

Ecosystem function Disturbance regime (e.g.,  7,9,10,12,14,15
fire and inundation)

Ecosystem structure Habitat structure (e.g., 57,9,14,15
height, crown cover and
density)

1§ Ecosystem structure Ecosystem extent and 511,12,14,15
S - fragmentation

Ecosystem structure composition by fEcosystem  5,7,10,12,14,15
unctional type & land
cover

Leaf nitrogen (top) and canopy nitrogen (bottom)in
savanna South Africa (Kruger NP to Sabi Sands). Red edge
band of RapidEye
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FOLIAR BIOCHEMISTRY — N AND TANNIN

FOLIAR NITROGEN KNP

Foliar nitrogen
grasses

Foliar nitrogen
mopane

Tannin

mopane
"

Forage qualty of savannas — S
protein and polyphencs or s and grass using
yperspectalimagery

29/05/2017
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LEAF BIOCHEMISTRY & STRUCTURE FROM RTM
SENTINEL-2 SALTMARSH AND GRASSLAND

Aichi_targets
Species distributi 4,5,7,9,10,11,12,14,15
Species abundance* 5,7,9,12,14,15
Species traits Phenology (e.g., leaf-on  5,9,11,12,14,15
and leaf-off dates; peak

Leaf dry matter content
Value
oy oo niouers

o

Species traits 7,9,12,14

aaf chicrophyl contsnt Community composition 8,10, 12, 14
ﬁn@ i Community _composition Functional diversity 5,7,10,12,14,15

Ecosystem function Productivity (e.g., NPP, LAI, 5,7,10,12,14,15
FAPAR)

Py

Ecosystem function Disturbance regime (e.g.,  7,9,10,12,14,15
fire and inundation)

Ecosystem structure Habitat structure (e.g., 57,9,14,15
height, crown cover and
density)

Ecosystem structure Ecosystem extent and 511,12,14,15
fragmentation

Ecosystem structure composition by fEcosystem  5,7,10,12,14,15
unctional type & land
cover

Lot e ESA Innovator Il project RS4EBV (in press)
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SURFACE WATER OCCURRENCE (1984-2015)

GLOBAL PRODUCT JRC
Aichi_targets
Global Landsat 30 m product e — I T
Frequency presentwater1984 — 2015 S QRS SIS 2
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narume | LeTTen < &l
sy

High-resolution mapping of global surface water
and its long-term changes
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FOREST COVER %

FOREST COVER LOSS KNP

EBV Class Candidate RS-EBV Potential support for
Aichi targets

HEEENELCIS Species distribution* 4,5,7,9,10,11,12,14,15
Species abundance* 5,7,9,12,14,15
Phenology (e.g., leaf-on 5,9,11,12,14,15
and leaf-off dates; peak
season)

Plant traits (e.g., specific  7,9,12,14

leaf area, leaf nitrogen

content)
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Functional diversity 5,7,10,12,14,15

Ecosystem function Productivity (e.g., NPP, LAI, 5,7,10,12,14,15
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f| Ecosystem function Disturbance regime (e.g., 7,9,10,12,14,15
fire and inundation)

cosystem structure Habitat structure (e.g., 57,9,14,15
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Ecosyst.em extent and
fragmentation

cosystem structure - 5,7,10,12,14,15
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511,12,14,15

https://earthenginepartners.appspot.com/science-2013-global-forest
UNIVERSITY OF TWENTE,
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Legend for upcoming

Washington State “Flight” Path for Upcoming Animation h .
animation

Decreasing Increasing
Trend Trend

(Decreasing (Increasing

Greenness) Greenness)

B -3 I 00501
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[ oz-01 o203

' 01--005 [ 03-04

No trend

| 0.05-0.08

UNIVERSITY OF TWENTE, Boston University
\Woodcocketal
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Phenology e |f
. g 2 Aichi targets
maps of o : Species distribution* 4,5,7,9,10,11,12,14,15
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Europe n ) " v Sgecies fra?ts Phenology (e.g., leaf-on 5,9,11,12,14,15
Julian dayS. A) - s and leaf-off dates; peak

P o season)
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leaf area, leaf nitrogen
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(0G), B) end Functional diversity 5,7,10,12,14,15
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(EOS) C) s Disturbance regime (e.g.,  7,9,10,12,14,15
' fire and inundation)
length of the Habitat structure (e.g., 5,7,9,14,15
height, crown cover and
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Ecosystem structure composition by land cover  5,7,10,12,14,15

Geopéryscal Research Lutiars

UNIVERSITY F TWENTE,
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ADVANTAGE OF SENTINEL-2 FOR RANGELANDS

= Seasonality: timing of green-up / senescence
= Requires frequent observation throughout year

= Coarse-resolution (>250m): MODIS / Proba-V / Sentinel-3
= Sentinel-2 - finer-resolution retrievals - towards species

. ,f—? NDVI amplitude /////77
o 2 £y 2

start season -

=

R 2

RE + SPOT-5

0-010 [ 030-040 [ 0.60-0.70
010-020 [ 0.40-0:50 [N > 070
020-030 [l 0.50-0.50

MODIS

UNIVERSITY OF TWENTE, Vrieling A, AK Skidmore, T Wang, M Meroni, BJ Ens, et al. 2017. Spatially detailed retrievals of spring phenology fromsingle-

season high-resolution image time series. Intemational Joumal of Applied Earth Observation and Geoinformation, 59: 19-30.
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ADVANTAGE OF SENTINEL-2 FOR RANGELANDS

= ~27 cloud-free observations in 2016 with Sentinel-2a
= modelfull season

10
= link to camera data 0t
= differences linkedtoobs angle & VI _ °°" a4z
% 0.40 =
3 o0s g
- - E 0.38 E
= Applications e :
. © 0a 0.36 O
= represent seasonality better 5 8
. . . 2 03
= differential green-up species .|
: 0.32
[ iy
FARIERTERE b U (LN e Il S e e
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

= expand to rangelands

jul sep
/= >
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PHENOLOGY FROM SENTINEL 2 TIME SERIES (2016)
SALTMARSH AND GRASSLAND

Species populations Species 4,5,7,9,10,11,12,14,15
Species populations agie i 7,9,12,14,15
Species traits & 19,11,12,14,15

l{ Species traits P e ,9,12,14

leaf area,

content)
Taxonomic diversity 8,10, 12, 14
Functional diversity 57,10,12,14,15

Ecosystem function Productivity (e.g., NPP, LAI, 5,7,10,12,14,15
FAPAR)

Ecosystem function Disturbance regime (e.g.,  7,9,10,12,14,15
fire and inundation)

Ecosystem structure Habitat structure (e.g., 57,9,14,15
height, crown cover and
s density)

Ecosystem structure Ecosystem extent and 511,12,14,15
fragmentation

S Ecosystem structure composition by fEcosystem  5,7,10,12,14,15
i unctional type & land
cover

ESA Innovator Il project RS4EBV (in prep)

Candidate RS-EBV Potential support for
Aichi_targets
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FUNCTIONAL RICHNESS

Functional richness

Candidate RS-EBV Potential support for
Aichi_targets

Species distribution* 4,5,7,9,10,11,12,14,15
Species abundance* 5,7,9,12,14,15

Species traits Phenology (e.g., leaf-on 5,9,11,12,14,15
and leaf-off dates; peak
season)

Species traits Plant traits (e.g., specific 7,9,12,14
leaf area, leaf nitrogen

Modelled in-situ functional richness
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axonomic diversity 8,10, 12, 14
inctional diversity 5,7,10,12,14,15
Ecosystem function Productivity (e.g., NPP, LAI, §5,7,10,12,14,15

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

Ecosystem s ire Habitat structure (e.g., 5,7,9,14,15
height, crown cover and
density)

Ecosystem extent and 5,11,12,14,15
fragmentation

Ecosystem structure composition by fEcosystem  5,7,10,12,14,15
unctional type & land
cover

Functional richness of pixel based remotely sensed variables.

’O‘O E

7,9,10,12,14,15

B&E38

5028000 5930000 5932000
L

310000 312000 314000 316000 318000 320000 322000

3 2] Functional richness of the saltmarshis very

B low but increases at vegetation transition

Tl . . : : zones. These ‘fronts’ or transition zones are
’ T e well highlighted by the moving window.
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GLOBAL BIODIVERSITY OBSERVING SYSTEM

THE CONTINUOUS RSEBVS ARE GENERATED FROM NEXT GENERATION ASSETS

Landsat - systematicand
global acquisition for next global acquisition including
25 years the red edge t0 2028

) . - Envi GEDI - Global
Sentinel-2—systematic EnMAP- Environmental .

y mapping and analysis Ecosystems Dynamics|
program Investigation LiDar

UNIVERSITY F TWENTE,

5 Environmental Continuous B
Introduction (RS-)EBVs Synthesis RSEBV Conclusions

INFORM ON BIODIVERSITY TARGETS AND SDGS

F@ACDETPE
il gl ol R Rt ehac

Target 5: By 2020, the rate of loss of all natural habitats, including
forests, is at least halved and where feasible brought close to zero,
and degradation and fragmentation is significantly reduced.

Target 15: By 2020, ecosystem resilience and the contribution
of biodiversity to carbon stocks have been enhanced, through
conservation and restoration, including restoration of at least 15
per cent of degraded ecosystems, thereby contributing to

climate change mitigationand adaptation and to combating
desertification.

UNIVERSITY F TWENTE,

29/05/2017
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ALIGNMENT OF EO WITH SDG TARGETS

o

Andicator

172 173 176 127 178 179 1716 1717

rooll 17.6.1 17.18.1
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941

11120 1131 1162 1L7.1

1440 1451

1521 1531 1541 1542

AR TH LSS T
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Alignment of
Earth Obs. and
GEO to the Goals,
Targets, and
Indicators

Source

Law rence Fried|

NASA
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GLOBAL BIODIVERSITY OBSERVATION SYSTEM

Most
complex &
multifaceted

Aichi 5, 7,9,
14,15

indicator

categorical & Land cover |
of increasing Fragmentation

complexity  Disturbance

biophysical, Height

essential biodiversity
variables

continuous,  Leaf area index

simple, Phenology
global, Specific leaf area
abjective

Primary abservation

UNIVERSITY F TWENTE,

measurement

Policy level

EBV requiring ecological
expertise and class
thresholds

EBV most suited for direct
retrieval from remote
sensing

Measurements

29/05/2017
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Synthesis RSEBV =

Introduction (RS-)EBVs

GLOBAL BIODIVERSITY OBSERVATION SYSTEM
TAKE HOME MESSAGE

= Environmentally synthesized information are focus of targets and SDGs
= Species and speciescomposition
= Landcover
= |dentifying individuals
= Global continuous field variables from satellite remote sensing used to
generate the environmentally syntesized
= Height
= Foliarbio-chemicals
= Surfaceinundation
= Productivity etc
= Global Biodiversity Observation System — from next generation satellites

UNIVERSITY F TWENTE,

29/05/2017
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