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Monitoring with geostationary meteo satellites

METEOQOSAT
MSG

EARS 4
Satellite data for Water and Food | ]




Workshop: Micro-Insurance for Climate Risks, 28 April 2009, Zeist

Energy and Water Balance

| Precipitation

L

Evaporation

Heat

Radiation I

EARS 5
Satellite data for Water and Food ]

Workshop: Micro-Insurance for Climate Risks, 28 April 2009, Zeist

Energy and Water Balance Monitoring System (EWBMS)
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Data products
September 2005, 1st dekad

Global radiation (W/m?) Relative
evapotranspiration (%)

1.5 m Air temperature (°C) Surface albedo (%)
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Relative

Evapotranspiration
September 2005, 1st dekad

- Based on actual surface temp.&albedo
- No ground data required
- Directly related to crop growth
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Validation of EWBMS data
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Recent extensive validation in China
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Water balance upper Yellow River basin
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Crop growth simulation
and yield forecasting
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Relation between water and plant growth
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Leaf cross section
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EARS crop growth model (ECGM)
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Radiation PAR coverage
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Effect of relative evapotranspiration level on simu

lated yield

2 Satellite derived products
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August 2007 difference yield forecast E- Africa
(commissioned by FAO-GIEWS July 2007)
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Forecasting capability
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2008 Maize Difference Yield Forecasts Africa
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Recent maize difference yield forecast Southern Afr  ica
(April 1st, 2009)
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Validation of crop yields
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Validation of provincial yields in Zimbabwe and Zam bia
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Validation for Maize, Africa

Maize West Africa 2002-2007

R? = 0.92, RMSE = 221 kg/ha
Maize Southern Africa 2003-2007

R?=0.93, RMSE = 265 kg/ha
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Validation for wheat in Europe
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Application to crop drought insurance

Millennium project No 00038
“FESA Micro-insurance”
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Which data to use?

Relative evapotranspiration (RE) Measure of water availability and crop growth
Scale 0-100%
Non-crop specific

Simulated relative crop yield (RY) Crop specific relative yield (0-100%)
Scale 0-100%

Data integrated or averaged for the whole growing season

Crop calendars available from FAO
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Approach to drought insurance

Collect 30 years of Meteosat data
- Process to daily radiation and evapotranspiration
- Determine relative evapotranspiration (RE) for growing season
- Simulate relative crop yield (RY) through growing season
Assign RE and RY to classes (e.g. 0-0.2, 0.2-0.4, 0.4-0.6, 0.6-0.8, >0.8)
- Determine cumulative frequency distribution for each pixel
- Fit cumulative frequency distribution function
- For each threshold determine cum frequency (f) and chance (f/30)
- For each threshold determine premium as % of insured value

Monitor trigger variable (RE, RY) from Meteosat and determine pay out by pixel
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Advantages of using satellite climatic data

Covers all Africa

Uniform and objective, quantitative data

Low cost

Reaches every location (3 km grid)

Low basis risk
» Trigger closely related to crop performance
» Data co-located

Not sensitive to adverse selection

Early pay-out (through forecast)

Trigger field may be followed by client through growing season
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Thank you for your interest

www.ears.nl
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