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Global Monitoring of Soil Molisture
for Water Hazards Assessment
(GMSM)

Overall Project Goals:

e Advance the use of METOP ASCAT
soil moisture services in water hazards

applications

— EUMETSAT declared the ASCAT SM service
operational in December 2008

Our Goal:

» Use ASCAT soil moisture data for crop
modeling
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« ASCAT — advanced scatterometer data

Data

— Backscatter signal of active microwave

— Intensity Is correlated with water content of top
soll layer (~ 1 cm)

« EUMETSA

Global product SM-OBS-1

— generated and distributed in Near-Real-Time,

25 km

 ZAMG Regional product SM-OBS-2

— generated from Global product, 1 km

— Downscaling using ENVISAT ASAR
Information, European database available
(provided by TUWien)
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Case study from Austria — Seewinkel Region

SM-OBS-2 Data (1 km): Comparison with
Digital Soil Map



Fig: Subregion-analysis
Frauenkirchen

s Soil map with

- . available soil water
~» capacity of 40cm
topsoil layer




Fig: Subregion-analysis
Frauenkirchen

Scatterometer shot
from 16th August
2008
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Comparison of SM-OBS-1 data, 25 km, with
data from crop model simulation for the
Austrian Seewinkel Region
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Crop modeling

« DSSAT was used to simulate crop yield and
related soil water balance (spring barley)

e weather data from the ZAMG station Andau
o prevailing regional physical soil parameters

The DSSAT model calculates a detailed water
balance and for different soil layers, so the soil water
content of the top soil layer 0-5 cm Is available on a
daily basis ...
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Comparison

- Precipitation
- ASCAT SM data
- Crop modeling SM data

Columns:

1: Daily precipitation (mm)

2-5: ASCAT surface soil moisture of 4
grid points

6-12: simulated soil water content
(cm?/cm?®) under spring barley in
different depths (from left to right: 0-5
cm, 5-15 cm, 15-30 cm, 30-45 cm, 45-
60 cm, 60-90 cm, 90-120 cm)



Discussion

days with precipitation are clearly represented in the ASCAT surface
soil moisture values

simulated soil water contents show
— the wetting and drying of the vertical soil profile
— the progressive drying of the top soil layer

however simulation data represents only the weather station site

a spatial variation is visible in the ASCAT data
— this variation is realistic and can be verified by INCA data
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Conclusion

The result of the study point directly to one of the most significant
advantages of ASCAT soil moisture data which should be used for
Improving spatial crop yield modeling:
— The use of information on spatial variability of top soil moisture as crop model
input could improve the spatial crop yield simulations as compared to the use of the

point information of a single weather station, even with spatial interpolation
between weather stations.

The comparison of the 4 ASCAT grid point data with the DSSAT
simulation results shows the highest correlation with the closest grid
points (columns 2 and 4) while greater distance to the weather stations
Indicates different soil moisture conditions.

That means also, that only one meteorological station, even in a flat
region as in our case, is not sufficient for accurate spatial crop yield
monitoring within the entire Seewinkel region due to the high spatial
variability of precipitation.
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