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The Crux of Precipitation Quantification

m Precipitation: Crucial source of freshwater availability

m Derivation of spatiotemporal rainfall fields still highly problematic:
1) High resolution regional climate modeling: extremely CPU intensive
2) Limited observations: Gauges, Radar, satellites, ...

m Expected future precipitation crucial for water management
planning, investments & decision making
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Rainfall Information Globally
Rainfall Gauges per Gridcell in Gridded Products
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Significantly Varying Number of Original Data

Number ~f stations [in thousands]
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New: Commercial MW-links for Precipitation Quantification

ﬂ Nearly linear A-R relation

ﬂ Line integral

et | P Huge cost-free network




Physical Background: Attenuation Due to Rain

Incident MW radiation Attenuated MW radiation
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Scattering and absorption

Attenuation
A = aRP

Rainrate




Recent Results for 3000 CMLs, Half of Germany

MW links RADOLAN_RW
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First Analysis Palestine/Westbank: Wadi Faria
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First Analysis Palestine/Westbank: Wadi Faria

Accumulated rainfall from MW-link and rain gauges
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Coupled RCM-Hydrology Simulations for Middle East

Catchment:
Ax = 1km...500m

Atmosphere & Ocean |
Ax = 300...100km
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The Upper Jordan Catchment

Complex terrain, partially karstic
Outflow to Syria and Lebanon
Water consumption

Limited data

Hydrology model
- WaSiM (450 m, daily input)
Input from CORDEX RCMs
- CCLM/MPI-ESM-LR
- RACMO22E/EC-EARTH
- RCA4/HadGEM2-ES
- WRF/IPSL-CM5A-MR
- Aladin/CNRM
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Simulated Future Temperature and Precipitation

Temperature Anomaly [K]
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Discharge: Water Availability at Gauge Joseph’s Bridge
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Summary and Conclusions

m New method for precipitation quantification via microwave links of
commercial cellphone providers: maintained network allows thousands
of additional precipitation measurements countrywide

-> Application is ready for transfer to further regions, like Gulf region
-> Cooperation and commitment of cellphone providers?

m Example for impact of expected climate change on water availability
In Middle East/Upper Jordan till 2100

-> Methods available for similar investigations in the Gulf region
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