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EO4SD CR Portfolio of sectoral climate services \\\&gesa

The CR cluster is able to offer these services to stakeholders:

sGlobal EO-based services

sCustomized EO services
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EO4SD CR Portfolio of sectoral climate services Q‘“\ eSa

2 EO4SD — EARTH OBSERVATION
FOR SUSTAINABLE DEVELOPMENT

Climate Resilience | Service Portfolio Please always refer to
the Service portfolio
document:

http://prepare.gmv.com

/sites/default/files/eo4
sd climate resilience-
portfolio web new.pdf

ESA EO4SD Climate Resilience Cluster | March 2019 | Slide 3

ESA UNCLASSIFIED - For Official Use
|| European Space Agency

— Il b cz ™= 4 || == = T |


http://prepare.gmv.com/sites/default/files/eo4sd_climate_resilience-portfolio_web_new.pdf
http://prepare.gmv.com/sites/default/files/eo4sd_climate_resilience-portfolio_web_new.pdf
http://prepare.gmv.com/sites/default/files/eo4sd_climate_resilience-portfolio_web_new.pdf
http://prepare.gmv.com/sites/default/files/eo4sd_climate_resilience-portfolio_web_new.pdf
http://prepare.gmv.com/sites/default/files/eo4sd_climate_resilience-portfolio_web_new.pdf

Global EO-based services

The global EO-based services consist of:

=Satellite datasets (e.g. Sentinel data)

»Essential Climate Variables (e.g. Temperature, Sea-surface temperature)
=Reanalysis data and

=Climate projections

Some of these are provided through the EO4SD CR platform as standard.
Others can be provided on request.
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Air temperature, surface wind speed and direction, water vapour, pressure, precipitation,
surface radiation budget

Temperature [see p. 3, top), wind speed and direction, water vapour, cloud properties, earth
radiation budget, cloud properties (including solar irradiance)

Carbon dioxide, methane, and other greenhouse gases, ozone, aerosol properties, precursors
(supporting the aerosol and ozone ECVs)

Sea-surface temperature, subsurface salinity, sea level, sea state, sea ice, surface current,
carbon dioxide partial pressure, ocean acidity, phytoplankton

Inorganic carbon, ocean colour (for biological activity), nutrients, oxygen, transient tracers

Marine habitat properties, plankton
River discharge, water use, groundwater, lakes, soil moisture

Snow, glaciers, ice sheets and ice caps (see p. 3, bottom), permafrost

Albedo, land cover (including vegetation type), land surface temperature, fraction of absorbed
photosynthetically active radiation (FAPAR), leaf area index (LAI), above-ground biomass, soil
carbon, fire, evaporation from land

Anthropogenic Greenhouse gas fluxes, anthropogenic water use
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Global EO-based services

Water domain example

Global EO-based services already available through the
CR platform:
Precipitation:
= Global data from NEX-GDDP climate projections
= Temporal coverage: 1950 - 2100
= Spatial resolution: 0.25°
» Global satellite-based data from two sources:
(Integrated Multi-satellite Retrievals for GPM (IMERG) and
Hydro-Estimator (HE))
= Temporal coverage: 2006 - present
= Spatial resolution: 10 km (IMERG), 4.5 km (HE)
» Sea level anomalies:
= Global data from the ESA Climate Change Initiative

(CCI)
ESA CCI sea level anomaly data for 15/03/2015
u Temporal coverage. 1993 - 2015 as viewed through the EO4SD CR platform
= Spatial resolution: 0.25°
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Global EO-based services | {cesa

Water domain example

Global EO-based services already available through the CR platform (continued):
*Soil moisture:
» Global satellite data from SMOS
= Temporal coverage: 2010 - present
= Spatial resolution: 30-50 km

Global EO-based services to be available through the CR platform soon:
*Precipitation:
= Global data from CMIP5 climate projections, bias corrected

= Temporal coverage: 1978 - 2100
= Spatial resolution: 0.5°
=Soil moisture:
» Global data from the ESA CCI
» Temporal coverage: 1978 - 2016
= Spatial resolution: 0.25°
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Global EO-based services

Yearly temperature
(2m Temperature
from ERA-INTERIM
model, 0.5°
resolution) anomaly
for the period 2006
to 2008.

ESA UNCLASSIFIED - For Official Use

= N0 b IZ EE 4 ) W=

|} - — - 3
LA
- 5 : . <
4 : e
' 2 - S : _‘& :
"~ S : L
g .
e » S\ W ;
. P : - = B ,\‘_\
‘ Temperature anomaly in [°C] A ( "- ’, -

. -2.00
B -1.00
0.00
| R
. 2.00

Temperature anomaly In [°C}

I sos
B 222 =
-1.40 \ )
0.42
|! | E*5

ESA EO4SD Climate Resilience Cluster | March 2019 | Slide 8

S e I = 22 EXSE im I European Space Agency



\\Rl\_\_

\~
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The CR cluster is able to offer these services to stakeholders:

sGlobal EO-based services

sCustomized EO services
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Customized EO services | &
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Sea level anomaly

Winter sea level anomaly of
Bangladesh’s coast from

1993-2017 showing a

clear upward trend. Data from
Copernicus plotted by

Telespazio Vega UK.
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Customized EO services

Flood Mapping and Monitoring

Content
This EO service is dedicated to:

» The identification, mapping and
analyses of flood events and flooding
potential.

» It supports a broad range of services
comprising the continual monitoring of
flooding, the delineation of historical
flooding events, the identification of
permanent and temporary flooded areas
and unflooded areas.

ESA UNCLASSIFIED - For Official Use

Relevance
This service is relevant for:

= Hydrological modelling and river
navigation
Flood risk management
Historical flood event analyses
Water reservoir storage estimations
Water management
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Customized EO services

WATERBODY COUNT

Flood Mapping and Monitoring
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Basic statistics
» Total water surface ‘
= Water body count
= Count of Permanent, semi-permanent &
ephemeral water bodies

» Rate/degree of change

» Tracking individual water body

» Seasonal analyses

* Trend analyses

» Response to precipitation or drought (in
combination with meteorological data)

Probable Water Extent Infrastructure  Other Areas 0 10 200 J0m

| e o s Dvxlmlmdmhnmnllhn: —
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Customized EO services

Flood Mapping and Monitoring

Input data and methods

»= Sentinel-1, multispectral image data from
Sentinel-2, Landsat, SMOS, SMAP, MODIS

»= Other in-situ and derived products e.g.
precipitation data, DEM.

= Approach based on pixel-based spectral index
thresholding methods fusing both optical and
radar (SAR).

Technical Specifications

= SPATIAL COVERAGE: 100°s of km2

= DATUM/PROJECTION: User defined

FORMAT Data: GeoTiff, Analysis: XLSX or PDF
SPATIAL RESOLUTION: 10m - 30m

TEMPORAL COVERAGE: 1980°s - now
TEMPORAL RESOLUTION: Event-based, Monthly-
Seasonal

POSSIBLE OUTPUTS:

» Time series maps of surface water body extents
» Historic flood extent maps

antificatinn of floodina notantial
e = e
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December 2017
_ January 2018

November 2017
. February 2018

i

\\ 2.9 . \ )

April 2018

. March 2018

6-month frequency
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Customized EO services

{zesa

Flood Mapping and Monitoring

Flood delineation map of Northern
Departments of Colombia.

Copyright: GMV for GMES Pilot Services for Security

Natural Critical Assets: Flooding at 29/11/2010

|. m!P ]m UTM Zone 18N, Datum: WGS 84

c projection: LatiLon (DMS), Datum: WGS 84
%ﬁﬁ Scale 1:250.000 for A3 prints
Legend
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Customized EO services

Drought Mapping and Monitoring

Content ; o
= This EO service provides time-series S ———
information on soil moisture and soil R o pormpemes
moisture anomalies. Jeeay P,
This service is relevant for sk el T e
» Identifying droughts 7 e G
= Relief aid management and effectiveness W 'E-,L g
assessment | A
= Sustainable crop farming and livestock g % N
watering EM B 5 |
= Trend analyses U ;
» Mitigation of drought impacts (wildfires, lost l»!,'J 4 e -
agricultural production, degraded wildlife e Y e
H = Soil moisture 2010 Soil moisture mean (2007 - 2017)
habitat) ) - Geo\ffile
ESA UNCLASSIFIED - For Official Use ~ ESAE04SD Climate Resilience Cluster | March 2019 | Slide 15

— 01 he c= ™ 4 I ™= T Il D D R e BT C2EXEE i v European Space Agency



Customized EO services

Drought Mapping and Monitoring

Input data and methods

» Sentinel-1, multispectral image data from
Sentinel-2, Landsat, MODIS, ENVISAT, SMOS
SMAP,

» Other in-situ and derived products e.g.
precipitation data, DEM soil moisture
measurements

» Approach based on pixel-based spectral index
thresholding methods fusing both optical and
radar (SAR).

Technical Specifications

= SPATIAL COVERAGE: 100’s of km2

= DATUM/PROJECTION: User defined

FORMAT Data: GeoTiff, Analysis: XLSX or PDF

SPATIAL RESOLUTION: 1km - 10km

TEMPORAL COVERAGE: 2001 - now

TEMPORAL RESOLUTION: Event-based, Monthly- seasonal

POSSIBLE OUTPUTS:

* Drought extent and severity maps at different scales
(local to global)

= Soil moisture anomaly maps

= Statistics, trend analyses
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Customized EO services

Drought Mapping and Monitoring

ure based drought monitoring

Map Of Germany 21 June 2018 1 July 2018 11 July 2018 21 July 2018
showing soil . S 2

moisture anomalies
(drought indicator)
for June-July 2018.
Copyright: GeoVille

Copyright: GeoVllle

1-No drought 777 3-Moderate dry conditions [l 5 - Extreme dry conditions 0 100 200 300 400 500km A
2 - Dry conditions [T 4-Very dry conditions Il 6 - Exceptional dry conditions L 1 1 | I ] Geowue
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Customized EO services

Wetland Monitoring Services

Content

= Wetland identification and wetland
extents

= Identification of seasonal changes of
wetlands and permanent water bodies

= Detection of long-term developments

under a changing climate (intra- and inter-

annual variation)
= Advanced statistical analyses

Relevance
This service is relevant for e.qg.

» Identifying climate trends
= Water supply management

Eco system management
Agriculture, irrigation, livestock watering

ESA UNCLASSIFIED - For Official Use
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Flood management (surface runoff estimations)

Wetland Inventory
Uganda
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Customized EO services

Wetland Monitoring Services

Input data and methods

= Sentinel-1, multispectral image data from Sentinel-2,
Landsat, SMOS, SMAP, MODIS

» Other in-situ and derived products e.g. precipitation
data, DEM.

» Approach based on pixel-based spectral index
thresholding methods fusing both optical and radar
(SAR).

= Combination of soil moisture/soil water index and
precipitation data for determining surface wetness

Technical Specifications

= SPATIAL COVERAGE: 100°s of km2

DATUM/PROJECTION: User defined

FORMAT Data: GeoTiff, Analyses: XLSX or PDF

SPATIAL RESOLUTION: 10m - 30m

TEMPORAL COVERAGE: 2001 - now

TEMPORAL RESOLUTION: Event-based, Monthly—-Seasonal

ESA UNCLASSIFIED - For Official Use
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Customized EO services

Water-based soil erosion potential mapping
Erosion Potential 2012 - Nile Basin Initiative
Content
» Screening of areas that are prone to water- s
based soil erosion by their land cover, soil,
terrain and climatic setting
= Extent and severity of areas with an elevated
soil erosion potential
= Multiple statistical analyses possibilities

Relevance

This service is

relevant for e.qg.

= Monitoring soil
erosion mitigation

d
A010C23
(=]
Erosion Potential Detail
(=}

Main cities
Kenya N
Rivers

Erosion Potential 2012

R No 508 eromon (wates mak)
I very o o ercsion

) ow sall ereson

5 fow to medim sl eromen
£ medum to high sl eroscn
B rugh sal erasen

. ey high sod ercecn
Globcover 2009

o Description
This map shows a medium resolution,
:

degradation index.

The results will directly be used by the
Nile Basin Initiative (NBI) and the Eastern
Nl Subsidiary Action Program (ENSAP)
and will support its already operationsl
vastershed

o ety
measures WW,.;M
= Sustainable land e e
and water
JIGER NET
management % ‘ G . cosa D)
» Land Use Planning 55 ot ot R S V)
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Customized EO services

Input data and methods

» Sentinel-1, multispectral image data from
Sentinel-2, Landsat,

= LC/LU information, Land degradation index data

» Other in-situ and derived products e.g. TRMM
precipitation data, DEM (SRTM), soil information
data (Harmonised World Soil Database, HWSD)

= Approach based on pixel-based spectral analyses
of EO data and DEM.

Potential Soil Erosion by Water
- very low

o

l: moderate

[0 ion

- very high

Technical Specifications

= SPATIAL COVERAGE: 100’s of km2

= DATUM/PROJECTION: User defined

= FORMAT Data: GeoTiff, Analysis: XLSX or PDF
= SPATIAL RESOLUTION: 20m - 250m

= TEMPORAL COVERAGE: Present

= TEMPORAL RESOLUTION: Status

[ "] IFAD Burkina Faso AOI Region Nord

[ sawap sites
[T PiF Communes of interest
’,‘;’{'/) PIF Forests

[ s2-Tite 30Pxu

Administrative border

25 50 km

Geowlle
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Thank you for your attention!

For more information, please contact

Project lead: Carlos Domenech | cdomenech@gmv.com

ESA Technical Officer: Anna Burzykowska | Anna.Burzykowska@esa.int
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