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Observation network Observation network 

Spatial distribution of monthly data, based on at least 10 years of data, 
available in the GPCC data base
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Observation networkObservation network
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Daily data available Daily data available 

GHCN, daily observationsGHCN, daily observations
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Data access issuesData access issues

•• Hard to get data, particularly out side the countriesHard to get data, particularly out side the countries

--Sometimes it hard to get data even from within countrySometimes it hard to get data even from within country

•• Most station are located in the cities, no data for rural areasMost station are located in the cities, no data for rural areas

•• In many places historical data is still in hard copy formatIn many places historical data is still in hard copy format

•• There are also issues of data qualityThere are also issues of data quality
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Some gridded productsSome gridded products

ProductProduct Resolution (deg.)Resolution (deg.) ExistenceExistence

GPCCGPCC--monmon 1.0, 2.51.0, 2.5 19861986--PresPres

GPCCGPCC--fulful 0.5, 1.0, 2.50.5, 1.0, 2.5 19011901--20072007

GPCCGPCC--clmclm 0.5, 1.0, 2.50.5, 1.0, 2.5 19511951--20002000

UEAUEA--CRUCRU 0.50.5 19011901--20022002

NOAANOAA--CPCCPC 2.52.5 19481948--PresPres
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Mean number of gauges in 2.5Mean number of gauges in 2.5oo grid boxgrid box
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Gridded productsGridded products
StrengthsStrengths
•• Makes the data available Makes the data available 

•• Data is available for places with no Data is available for places with no raingaugesraingauges

•• Long time series (some starting from 1901)Long time series (some starting from 1901)

•• Easier for spatial analysis Easier for spatial analysis 

WeaknessesWeaknesses
•• Depend on availability Depend on availability raingaugesraingauges

•• Available only at monthly time scaleAvailable only at monthly time scale

•• Relatively low spatial resolution (0.5 deg)Relatively low spatial resolution (0.5 deg)

•• InhomogeneityInhomogeneity due to varying number of gauges due to varying number of gauges 
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Validation Validation 
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Validation site and dataValidation site and data
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Data: Data: Number of gauges per 2.5Number of gauges per 2.5oo gridgrid



International Research Institute for Climate and Society (IRI)

Validation @ different resolutionValidation @ different resolution

0.50.5oo

2.52.5oo

1.01.0oo
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Comparing time seriesComparing time series
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Comparing time series 1981Comparing time series 1981--19861986
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Comparing time series 1996Comparing time series 1996--20002000
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0.50.5--degdeg UEAUEA--CRUCRU GPCCGPCC--fulful GPCCGPCC--clmclm

CCCC 0.890.89 0.900.90 0.900.90
BiasBias 1.011.01 0.990.99 0.990.99

MAE[mmMAE[mm]] 32.332.3 27.127.1 29.129.1

Validation summaryValidation summary

1 deg1 deg UEAUEA--CRUCRU GPCCGPCC--fulful GPCCGPCC--clmclm

CCCC 0.910.91 0.920.92 0.920.92
BiasBias 1.021.02 0.990.99 1.001.00

MAE[mmMAE[mm]] 28.328.3 21.921.9 24.924.9

2.52.5--degdeg UEAUEA--CRUCRU GPCCGPCC--fulful GPCCGPCC--clmclm NOAANOAA--CPCCPC

CCCC 0.940.94 0.960.96 0.940.94 0.950.95
BiasBias 1.031.03 1.001.00 1.001.00 1.041.04

MAE[mmMAE[mm]] 21.321.3 15.615.6 20.320.3 17.617.6



International Research Institute for Climate and Society (IRI)

1. Problems: observation network, data access1. Problems: observation network, data access
2. Alternative sources2. Alternative sources

2.1 Gridded rainfall products2.1 Gridded rainfall products
Strengths, Weaknesses, ValidationStrengths, Weaknesses, Validation

2.2. Satellite rainfall estimates2.2. Satellite rainfall estimates
Strengths, Weaknesses, ValidationStrengths, Weaknesses, Validation

2.3.  Model outputs2.3.  Model outputs
Strengths, WeaknessesStrengths, Weaknesses

3. Prospects/Recommendations3. Prospects/Recommendations



International Research Institute for Climate and Society (IRI)

Some of the available productsSome of the available products
ProductProduct Time Res Time Res Space ResSpace Res ExistenceExistence PMPM GaugeGauge

CMORPHCMORPH 3030--minmin 0.07 deg 0.07 deg 20022002--PresPres YY NN

GSMaPGSMaP hourlyhourly 0.10 deg0.10 deg 20032003--20062006 YY NN

NRLNRL 33--hourlyhourly 0.25 deg0.25 deg 20032003--20062006 YY NN

PERSIANNPERSIANN 33--hourlyhourly 0.25 deg0.25 deg 20002000--20062006 YY NN

TRMMTRMM--3B423B42 33--hourlyhourly 0.25 deg0.25 deg 19981998--PresPres YY YY

TRMMTRMM--3B42RT3B42RT 33--hourlyhourly 0.25 deg0.25 deg 20022002--PresPres YY NN

CPCCPC--RFERFE DailyDaily 0.1 deg0.1 deg 20012001--PresPres YY YY

CPCCPC--ARC ARC Daily Daily 0.1 deg0.1 deg 19951995--PresPres NN YY

GPCPGPCP--1DD1DD DailyDaily 1.0 deg1.0 deg 19961996--PresPres YY YY

TAMSATTAMSAT 1010--dailydaily 0.05 deg0.05 deg 19961996--PresPres NN NN

GPCPGPCP MonthlyMonthly 2.5 deg 2.5 deg 19791979--PresPres YY YY

CMAP CMAP Monthly Monthly 2.5 deg 2.5 deg 19791979--PresPres YY YY

TRMMTRMM--3B43 3B43 Monthly Monthly 2.5 deg2.5 deg 19981998--PresPres YY YY
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Satellite rainfall estimatesSatellite rainfall estimates
StrengthsStrengths
•• Good spatial coverageGood spatial coverage
•• Spatial average (as opposed to point data)Spatial average (as opposed to point data)
•• Long enough time series (~30 years)Long enough time series (~30 years)

•• NearNear--real time availabilityreal time availability

WeaknessesWeaknesses
-- AccuracyAccuracy

-- Short time series of homogenous dataShort time series of homogenous data

-- InhomogeneitiesInhomogeneities of long time seriesof long time series

-- Different sensors (IR, PM)Different sensors (IR, PM)

-- Different algorithmsDifferent algorithms

-- Different number of gauges Different number of gauges 
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ValidationValidation
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Data: May to Oct, 1998-2004

Monthly  @ 2.5Monthly  @ 2.5--degdeg
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1010--daily @ 1.0 degdaily @ 1.0 deg
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Validation summaryValidation summary
Daily @ 0.25Daily @ 0.25--degdeg RFERFE PERSPERS NRLNRL 3B423B42 3B42RT3B42RT CMORPHCMORPH

CCCC 0.260.26 0.400.40 0.360.36 0.390.39 0.370.37 0.320.32

BiasBias 0.600.60 1.541.54 0.850.85 0.840.84 0.830.83 0.910.91

RMS[%]RMS[%] 133133 238238 152152 134134 157157 133133

1010--Daily @ 1 degDaily @ 1 deg RFERFE 1DD1DD 3B42T3B42T 3B423B42 TAMSATTAMSAT CMORPHCMORPH

CCCC 0.660.66 0.710.71 0.720.72 0.720.72 0.790.79 0.830.83
BiasBias 0.550.55 0.720.72 0.950.95 0.870.87 0.930.93 0.980.98

RMS[%]RMS[%] 5858 4646 5050 3939 3131 3232

Monthly @ 2.5Monthly @ 2.5--degdeg GPCPGPCP CMAPCMAP 3B433B43

CCCC 0.920.92 0.920.92 0.920.92
BiasBias 0.800.80 0.910.91 0.920.92

RMS[%]RMS[%] 3030 2424 2525
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Model outputs  Model outputs  

Strengths:Strengths:
•• Excellent space and time resolutionExcellent space and time resolution
•• Estimates in real timeEstimates in real time
•• Includes meteorological context from other model fieldsIncludes meteorological context from other model fields
•• Good historical time series from Good historical time series from reanalysesreanalyses

WeaknessWeakness
•• Forecast, not observationForecast, not observation

•• Model does not represent processes perfectlyModel does not represent processes perfectly
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Prospects 1: Prospects 1: Better observationBetter observation

1.1. Climate Information for Development in AfricaClimate Information for Development in Africa
((ClimDevClimDev Africa)/GCOSAfrica)/GCOS

Results Area 1: Widely available climate information, Results Area 1: Widely available climate information, 
packaging and dissemination. packaging and dissemination. 

1.1 Rescue historical data1.1 Rescue historical data

1.2 Improve data management capacities1.2 Improve data management capacities

1.3 Upgrade observation and communication systems. 1.3 Upgrade observation and communication systems. 
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Prospects 2: Prospects 2: Better satellite estimatesBetter satellite estimates

•• Better observation: Global Precipitation MissionBetter observation: Global Precipitation Mission
–– Advanced passive microwave radar sensorsAdvanced passive microwave radar sensors
–– Much better sampling frequency (3Much better sampling frequency (3--hourly)hourly)

•• Better AlgorithmsBetter Algorithms
–– CMORPH (CPC morphing)CMORPH (CPC morphing)
–– GSMaPGSMaP (Global Satellite Mapping of Precipitation)(Global Satellite Mapping of Precipitation)
–– Better PM algorithmsBetter PM algorithms
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Recommendation 1Recommendation 1
Develop high resolution gridded rainfall data for each country uDevelop high resolution gridded rainfall data for each country using ALL sing ALL 

available dataavailable data
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Recommendation 2Recommendation 2
•• Calibrate satellite algorithm locallyCalibrate satellite algorithm locally

- Using available gauge
- Using PR 

•• Process historical time series from raw METEOSAT dataProcess historical time series from raw METEOSAT data
•• Merge with  available gaugeMerge with  available gauge
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ExampleExample:: Ethiopia Ethiopia 

IRIIRI--GoogleGoogle--UoRUoR--NMA projectNMA project
-- Calibrate IRCalibrate IR--algorithm using available gaugesalgorithm using available gauges

-- Produce 30Produce 30--year time series daily/tenyear time series daily/ten--daily satellite daily satellite 
rainfall estimates at 0.1 deg.rainfall estimates at 0.1 deg.

-- Produce 30Produce 30--year time series of gridded  year time series of gridded  raingaugeraingauge
datadata

-- Produce 30Produce 30--year time series of blended gaugeyear time series of blended gauge--
satellite time seriessatellite time series
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SummarySummary

•• Station distribution is sparse over most AfricaStation distribution is sparse over most Africa

•• There are problems accessing available dataThere are problems accessing available data

•• Gridded Gridded raingaugeraingauge data, satellite estimates, and to less data, satellite estimates, and to less 
extent model outputs are used as alternative data sourcesextent model outputs are used as alternative data sources

•• These sources have their own strengths and weaknessesThese sources have their own strengths and weaknesses

•• There are some hopes for more station and better satellite There are some hopes for more station and better satellite 
estimatesestimates

•• Optimum use of available gauges and satellite rainfall Optimum use of available gauges and satellite rainfall 
estimates is recommended.estimates is recommended.
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THANK YOUTHANK YOU


