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Rainfall Hazards 
and Benefits

�� Arid and SemiArid and Semi--Arid Arid 
regions are occasionally regions are occasionally 
subject to heavy rainfall subject to heavy rainfall 
eventsevents

�� RainfallRainfall--triggered flash triggered flash 
floods threaten floods threaten 
infrastructure and socioinfrastructure and socio--
economical developments economical developments 
in these regions    in these regions    

�� Rainfall also represent a Rainfall also represent a 
potential source for nonpotential source for non--
conventional fresh waterconventional fresh water



Rainfall Monitoring in Rainfall Monitoring in 

Arid/SemiArid/Semi--Arid AreasArid Areas



Study SitesStudy Sites



SatelliteSatellite--Rainfall Products:Rainfall Products:

�� TRMM MultiTRMM Multi--sensor Estimates (TMPA) sensor Estimates (TMPA) 
–– 0.250.25°° ×× 0.250.25°°
–– 33--hourly resolutionhourly resolution

�� CMORPHCMORPH
–– 8 x 8 km8 x 8 km22

–– 30 min30 min

�� HydroestimatorHydroestimator
–– 4 x 4 km4 x 4 km22

–– HourlyHourly



Very limited rain gauge Very limited rain gauge 

datasetdataset

–– Daily & Monthly rain Daily & Monthly rain 

gauges gauges 

–– Acquired from NCDC Acquired from NCDC 

archivesarchives

–– Data quality unknownData quality unknown



Evaluation MethodsEvaluation Methods

�� Examination of longExamination of long--term spatial and term spatial and 

temporal rainfall distributiontemporal rainfall distribution

�� ProductProduct––gauge comparisons at gauge comparisons at 

coarse scales (monthly/storm coarse scales (monthly/storm 

scales/daily)scales/daily)

�� Analysis of a recent extreme eventAnalysis of a recent extreme event
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�� Monthly rainfall from TRMMMonthly rainfall from TRMM--TMPA TMPA 
satellite estimates versus the satellite estimates versus the 
corresponding monthly rain gauge corresponding monthly rain gauge 
observations over four stations in observations over four stations in 
Saudi Arabia and Yemen. Saudi Arabia and Yemen. 
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Analysis of very extreme Analysis of very extreme 

event over western Saudi event over western Saudi 

ArabiaArabia
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Concluding RemarksConcluding Remarks

�� The TMPA product successfully reproduces longThe TMPA product successfully reproduces long--term term 
climatology over the selected arid areasclimatology over the selected arid areas

�� Some strongSome strong--rainfall artifacts are observed in monthly rainfall artifacts are observed in monthly 
and annual spatial accumulations with both TMPA and and annual spatial accumulations with both TMPA and 
CMORPH CMORPH 
–– appears more during cold months and cold hours of the dayappears more during cold months and cold hours of the day

–– probably related to desert sand scattering effectsprobably related to desert sand scattering effects

�� Satellite products provide remarkable highSatellite products provide remarkable high--resolution resolution 
representation of a catastrophic event representation of a catastrophic event 
–– invaluable for flood warning and hydrologic analysis in arid invaluable for flood warning and hydrologic analysis in arid 
regionsregions

�� Apparent differences between different products Apparent differences between different products 
–– bring challenges to data users in terms of significance of such bring challenges to data users in terms of significance of such 
differences (magnitude, timing, spatial extent) and their differences (magnitude, timing, spatial extent) and their 
hydrologic implicationshydrologic implications
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