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Adaptation esa

Adaptation is:

* Human Systems - the process of adjustment to actual or expected climate and its effects, in order to
moderate harm or exploit beneficial opportunities. [IPCC, 2022]

* Natural systems - the process of adjustment to actual climate and its effects; human intervention may
facilitate adjustment to expected climate and its effects. [IPCC, 2022]

Adaptation Options are an array of strategies and measures that are available and appropriate for
addressing adaptation.

e Structural e.g., early warning systems, built infrastructure, climate services

* |Institutional e.g., laws and policies, insurance, regulations

* Ecological e.g., ecosystem-based adaptation

* Behavioural e.g., agricultural practices, diets, relocation/migration*, changing routines

*may or may not be considered as adaptation

Il
it
[
I
.I.
i
Il

— ke Bl 2K == - == . I#] > THE EUROPEAN SPACE AGENCY



Policy Context: The UNFCCC’s Global Goal on Adaptation@esa

Article 7 of the Paris Agreement covers Adaptation: “enhancing adaptive capacity, strengthening resilience
and reducing vulnerability to climate change”’.

The GGA comprises 11 Targets and 59 Adaptation Indicators.

4 dimensional / policy cycle Targets: 7 theme / sectoral Targets:

* Impact, vulnerability and risk assessment (10a) « Water (9a)

* Planning (10b) * Food & Agriculture (9b)

* Implementation (10c) « Health (9¢)

» Monitoring, evaluation and learning (10d) « Ecosystems and Biodiversity (9d)

 Infrastructure and Human Settlements (9e)
» Poverty eradication (9f)
» Cultural heritage (99)
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Examples of the GGA Indicators: Water

Water Security & Resilience
Some indicators can be directly or indirectly monitored by EO

esa

A mapping of GGA

indicators is ongoing by the
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EC-JRC

Indicator ID |Indicator Name EO Support Possible EO Data
Water stress levels including as an outcome of adaptation actions where

9a01 applicable, accounting for relevant climate hazard intensity and/or frequency |INDIRECT ERAS5, GRACE, WaPOR
Level of water use efficiency, including as an outcome of adaptation actions

9a02 where applicable INDIRECT Sentinel-2, WaPOR
Proportion of the population using safe and affordable potable water services

9a05 that are climate-resilient, including as an outcome of adaptation actions where |INDIRECT Sentinel-1 SAR, CEMS GFM
applicable
Proportion of the population using sanitation services that are safely managed

9a06 and climate-resilient, including as an outcome of adaptation actions where INDIRECT Sentinel-1 INSAR
applicable

9208 Proportion of l.Z)OdIeS. of water with good ambient water q.uallty for drmkmg DIRECT Sentinel-2, CLMS LWQ
water supply, including as an outcome of adaptation actions where applicable
Number of people per 100,000 supported in planned relocation processes in .

9a09 response to water-related hazards, where adaptation measures were taken to |INDIRECT 22”?:?6"1 SR, GENE
ensure safety of populations P
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Climate Adaptation: At the centre is Risk — What can esa
EO bring?

Risk Definition: the process of
adjustment to actual or expected

climate changes and its effects, to - © —aggregate
moderate harm or exploit beneficial b"d'red'ona'%;‘t) 8- T | ntdiEatenal
opportunities. N B

E.g., extreme
temperature, storm
surges, drought, sea
level rise, diseases, etc.

E.g., location /
topography i.e.
coastal, low/lying,
valley, etc.

Response

After implementing an
adaptation or mitigation
response option, E.g.,
land-use change, flood
defences etc.

IPCC (2022) Chapter 1 Figure 1.5 5
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EO for Adaptation more broadly

Relevant GGA Target EO quantity

esa

Connors et al, in review

Example adaptation application(s)

Biodiversity, Food &

FAPAR

Crop yield estimation,

Agriculture Drought monitoring, Vegetation photosynthetic capacity
Leaf Area Index (LAI) Crop yield estimation, Biomass amount
Normalised Difference Vegetation Index Vegetation presence and relative density, agricultural practice
(NDVI) changes, nature-based solutions
Burned Area / Active Fires Wildfires
Surface Soil Moisture Drought monitoring
Health Surface Radiation, Turbulent Heat Fluxes = Assessment of excessive heat storage and human heat exposure

Mole Fraction / Tropospheric Column

Aerosol Optical Depth (AOD)
Land Surface Temperature (LST)
Earth surface albedo

Air quality monitoring (ozone, NOx, formaldehyde)

Air quality monitoring (particulate matter, combustion)
Assessment of heat exposure
Radiation exposure, urban greening

Biodiversity, Health

Ocean Colour

coral bleaching / marine protection, species migration, water quality
monitoring

Water River Discharge Flooding
Terrestrial Water Storage Anomoly Flooding, drought monitoring, aquifer over abstraction
Infrastructure Ground subsidence Coastal flood risk monitoring

All GGA themes

ISSI Forum | 25-28 June 2024: Using Earth Observation Systems to Improve Climate Adaptation

Land Cover

Multiple uses for mapping changes in area over time
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https://forum.issibern.ch/climate-adaptation/
https://forum.issibern.ch/climate-adaptation/
https://forum.issibern.ch/climate-adaptation/
https://forum.issibern.ch/climate-adaptation/

esa

Monitoring Adaptation effectiveness?

Example below shown for Nature-Based Solutions (NBS). How to attribute changes? Work ongoing

by the ESA Climate Section...

‘] —— FAPAR anomaly

- FAPAR values

anomaly (o)

NBS
establishment

Periode before NBS
iImplementation where
baseline condition are
established

i
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Periode well after
implementation of NBS
where effects can best
possible be measured
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Tracking Land Cover Change and Fires

8

- o= s - E o] oD i o [l ke I ER 2= E1 i

- Em Em vl

2 THE EUROPEAN SPACE AGENCY






Thank you for your attention

And thank you, Amy, for stepping in last minute!

Email: Sarah.Connors@esa.int
LinkedIn: https://www.linkedin.com/in/sarah-lI-connors/

Further Reading:
IPCC Report — https://www.ipcc.ch/report/ar6/wg2/
UNFCCC GGA - https://unfccc.int/topics/adaptation-and-resilience/workstreams/gga
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ESA’s CLIMATE CHANGE INITIATIVE Eesa

GCOS defined 55 Essential Climate Variables | 36 benefit from space
observations | 27 generated by ESA Climate Change Initiative

Cryosphere

1 \ / \ 3
ihlh -
Vd i u % | | _
Clouds  Upper Atmosphere Ice Sheets Snow Permafrost  Glacier

Aerosol Greenhouse Ozone Precursors Other
Water Vapour
gases Long-lived

; E 0 2
Surface Ocean Physics — _ GHGs
R Hydroshpere

Biosphere

Above-ground Land Fire Land Surface 7 Leaf Fraction of
Bmmass Cover Temperature Area Absorbed
Index = Photosynthetically

Discharge
Anthroposphere

Active'Radiation

+ Cllmate IVIodelllng User Group m
+ Cross-ECVs (Reccap-2, AMPAC, IMBIE, SLBC) ghise

+ Fellowships
Data available from www.climate.esa.int
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Asrosol [20)

Coud [9)

Greenhouse Gases (25)

Ozonae [13)

Wataer Vapour (6)

Ocsan Colour [11)

Sea Ire (21)

Sea Lavel [8)

Sea Stata [7)

Sea Surface Salinity (16)

Sea Surface Temperature (11)
Antarctic Ice Sheet (4]
Above-Ground Biomass [5)
Fire (11)

Glaciers [2)

Greenland Ice Sheat (45

High Resolution Land Cover [6)
Lakes (&)

Land Cover (3)

Land Surface Temperature (21)

River Discharge (&)
Snow [15])
Soil Moisturs [23)

Vagetation Paramaters [1)
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