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EO potential to describe “Risk” components for floods and droughts

Risk = f {Hazard, Exposure, Vulnerability}
:
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Satellite based flood map
June 15, 2013

Elbe-River, Germany
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Combination of satellite observations and modelling!

Model Satellite




Flood Risk Modelling and
Satellite Observations

Elbe-River, Germany
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h FloodRisk: © LHW SachseqcAnhalt,
. Normal water level: © BKG, -
Administrative units: © BKG, © OSM contributors

", Satellite Observation: © DLR
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Improved flood risk
assessment by fusion of
hydrological modelling and
satellite observation

Elbe-River, Germany

@ Build-up area
1 Normal water level
} { Failure of dike
M Flood Simulation

Satellite June 15, 2013
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Inundation Simulation: © GEOMAR,
Normal water level: © BKG,

Administrative units: © BKG, © OSM contributors

Satellite Observation: © W‘.R
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Improved Risk Assessment through synergistic use of
Earth Observation and Modelling

Synergy Hydrological Model Earth Observation

Interpolation Initialise by observation Fill the gap between
observations

Extrapolation Now casting / Forecasting Fit scenarios/
Plan future acquisitions

Validation Validate Model Validate Retrieval/Mapping
Confirmation “Second Opinion” “Second Opinion”
Assimilation Force/drive by observation Support for Modelling
Calibration Model set up / building Support for Modelling /

Optimisation of Retrieval/

Mapping
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Earth Observation and
Drought risk

- Water Stress:
- Physical water stress | >

- Economic water stress

| voE PTE 0 R00D ERODD D000 k00D

- here Considered as Criti Cal |aCk Falkenmark Water Stress Index (Freshwater availability per m3, per person,
per year): © Rekacewicz, 2008; accessed at UN, Aug 2012:

http://www.un.org/waterforlifedecade/scarcity.shtml

of available water for livelihoods

{ The use of Satellite Data... }
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- Existing indices:
g . . . Water poverty index h’ /’
- Water indices (some incl. land cover) -
- Drought, desertification, land degradation = :,“’*u.

Water Poverty Index 2002: © FAO, Aug 2012, UNEP/GRID-Arendal: :
http://www.grida.no/graphicslib/detail/water-poverty-index-by-country-in-
2002 d6db

indices (are not focus of this work).
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Example: Droughts in Sahel

Sahcl precipitation anomalics 1900-2011
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Mean Sahel precipitation anomaly during the rain season (June—October). Averages over
20-10N, 20W-10E, 1900-2010 climatology. NOAA NCDC Global Historical Climatology
Network data. © Joint Institute for the Study of the Atmosphere and Ocean at the
University of Washington, USA. http://jisao.washington.edu/data/sahel/#analyses.

Drought history:
- Mid-1970s (e.g. 72-73)
- Mid-1980s (e.g. 84-85)
- 20-year dry period (1970-89)
- Then increase of annual
rainfall, never reached pre-
drought conditions.
Droughts in the last decade:
2005, 2008, 2010, 2012

Acute Food Insecurity Phase
FEWS NET Presence Countries
1: Mone or Minimal

Reiaions for |
casestudies |

2 Strassed Nouskchotte ¥/

B 3 Crisis L 1
Hl 4 Emergency \. i
I 5 Catastrophe/Famine

or programmed humaniianan assisiance

© Famine Early Warning
Systems Network (FEWSNET),
July 2012: http://www.fews.net/
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General Drought Info Sahel

MAURITANIA

© Humanitarian Aid and Relief, May 2012:
http://humanitarian.worldconcern.org/2012/04/03/crisis-is-brewing-in-the-sahel/

Sahel: food and nutrition crisis
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© FAO, May 2012: http://www.fao.org/crisis/sahel/the-sahel-crisis/ar/
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Specific Background Info Burkina Faso
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Climatic Zones / Precipitation Precipitation o
© Atlas de I'Afrique — Burkina Faso, 2005 May, 2012: © http://www.planete-

burkina.com/geographie burkina.php

LULC Classification
© West Africa Land Use and Land Cover Trends Project,
May, 2012: http://Ica.usgs.gov/Ica/africalulc/results.php

Population Density

Livelihood Zones May 2012: © http://www.catsg.org/cheetah/07 map-

© FEWSNET, May 2012: centre/7 4 North-African-region/thematic-

http://www.fews.net/docs/Publications/BF Livelihoods.pdf maps/thematic-maps.htm
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Observable Parameters — EO potential

Indictors

Obrervable _
bteal Foquiredtimercals
Catoqary Foature Sanrorr ouorage by !
ranae - far analyrir
a okoronsing
E : 8(
- S
L. 7 q
. i e 9T "
TEEET &
\ T(2% 2% o4 z
< E|§ESEF &
. 72w £|EX - g = -
S dekeckion, sbake, Or ar cnrment § Lo 2 9L 5o )
i S £ FE @ T|E 5§ 4 F R
N ' | zhanqe:madificatinn, inzrears ar 42 i 3 ¢ EoE|lg B2 dg R
b ' & chanqe: transfarmation insamethin LR BET R CAE - ]
w i £z T
T chanqs:trend AL NE BB RN AL A B A - P2 ¢
2 & % B o r oglE 2% §FopuoE FRR
=423 g2 e E S z [
= = = % = = = E ER
- - £z
EEFeEl: [fEFELE: L 1122
w T T E LT OE[e T =T 2T E 2535z
Za T o :a 2oat e s Eal= <
EEe s EEIEE L LR it Eiz
E o e omo= S AE N s T A g 8 F 3
E L E £ oE £ I £ o7 E &
IZITFrrrrSITTEFEEES I & 5 &

quirements vs_ possil

ies

N\

Traffic light system:

Red = not feasable

Time =cale requirements vs. possipAties

Fiemotesenring
pakznkial

Obrervable time

realebyremake
(eauoraqe, time,

teshnizal)

1 Wotland uator chanae 1= Flinadinarsqime, rairanaliy MODIS#Gealand-2 + DEM, TS / s
z 1= water arcalendof raingrearon) Landrat - RapidEye + DEM, TSH ea H T= ="
* 1= wakor arcalond af drysearan far all-y uater] ] Landrat - RapidEyo +DEM, TSH o H TS "t
a Change kype clarrifization [by Flonding reqime and dam) B Landual -HOB IS S ralind-2-BEH P O noS Thanqe st
L Change  canrkructionaddame ] Landrat-RapidEye na s Change STt St
) " Wetlandrurraunding shanae  Mad? Change  irriqated arizulburedaarden araund ] Landrat-FiapidExe H Had# Chanas T Sttt
T Stave  Fencor,rortrictedascer ] ' B s Srare Tttt
* Mad?Chanae  villager, population argund lakar Carana-FRapidEre : naf  |MaddChange S
> oqutation indicer chanas TSiMud  increare docroars (bigaer picture) I Landras-MODIS | | 1 | H T4 Mod s==_—
* TSitod  pakbernr,pabcher (biqqor pickure) . Landrak-MODIS o B T3 Had ==t
Il Aarizultural area shange TZ¢Mod  arcacspanrion [biqqer pickurs] . parkaral e Landrak- MODIS || s 15/ Mad : : :
* Mad parterns, patcher (biaqer pickurs ] ur. Farkaral Landrak=MODIS H Mad
* Aarizultural fizld shanaz Med rize || Garana-Landrat -RapidEre o ns Mad " -
* Mad numbor | Garana-Landrat -RapidEre C nos Mad oo oo
] Ha4 rhape Garana-Landrat - FiapidEre L na s Mad - -
s Mad trorin Fieldr Corana-RapidEye L s Mad oo D
= 2 Chanqo ¢ Mod  LULG modification and trancformation B Landrat wiE | GhangedHad - -
LULE L& madifizations  tranritions I R e oot
I
. i I et e aan
= I e cooo aan
= I aE cooo ...
B R = =t ==-=-
| R = st st oc
B R I - ="
= I e cooo Do E D
I aE cooo coooo
L R ' tt =t
T R = U =tmc-
- I no s == oDoooo
¥
Dirtancorolationshipr(tonou)  State  taraadri paths (recent) CaranadFapidExe T ] na s Stars
Tuetlandr aor land wre] Trane tavillager [rezent]) CaranadRapidEye [ ne s Stare
Seare kauetlands, laker, uater arear [rezont) :| CaranafdLandrak A SETER | ) Svate
Seake  tmLakerpminkriusterinfrartruzturs (resent) = nef Shate
Seate  tmanimalcorridarr (rocont) - - | ns Shars

DLR




_ Traffic light system:
Observable Parameters — EO potential | Green = feasable

Red = not feasable

// Example: Example:
Feature: Wetlands water area change Wetlands water area change
Spatial Category: High Resolution (HR) Medium Resolution (MR)

|  uUseful spatial resolution:  HR1 (4-10m), HR2 (10-30m) |- MR (30-500m)

.|  Spectral range: VNIR, SWIR, TIR, SAR VNIR, SWIR
Required coverage: communal - regional national - regional
Observable coverage: communal - regional national - regional
Required time scale: monthly - yearly weekly - monthly
Observable time scale: monthly - vearly weekly - monthly
Seasonal Component?:  Seasonal (S) Seasonal (S)

=1 Scale of monitoring: Change Detection (CD) Time Series Analysis (TS)

Remote sensing potential: * * * reeE Trade-off:
Relevance of EO analysis: * * * * * emes Spatial

\Overall scale: 4 4,5 eI

Observable parameters: spatial resolution, spatial coverage, temporal coverage, and relevance
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Observable Parameters
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Observable Parameters — EO potential

Traffic light system:

Green = feasable

Red = not feasable

spatial coverage

temporal resolution

EO feasability &
relevance

es, restricted acces

villages, population around lakes




Satellite based monitoring of water bodies and wetlands as indicator
for critical water shortage and drought risk in the Sahel

Monthly anomalies of water body size, with respect to the 13-year mean displayed for

Standardized Anomaly Trend of Cumulative Water Covered Area (seasons 2000-01 to 2011-12) the dry season (October — May) 2000-20012
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Concluding Remarks

e Earth Observation can contribute in multiple ways to risk mapping
and assessment. Flood, drought and beyond.

« The combination/synergy of Earth Observation and Modelling of
risks (all components) still bares great potential, not fully developed yet.
Especially for flood risk assessment / hydrological risks.

« Temporal and spatial scales, as well as observational limitations, have
to be respected when incorporating EO for any kind of risk assessment.

* EO provides time series of observations up to 30years. We can start to
work on satellite climatology for “coarse” risk phenomena and
assess statistical parameters of natural hazards for risk assessment -
even though satellites.

« Can we start thinking of ways use EO for documentation of avoided
or mitigated disasters?
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