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MotivationMotivation
The IRI Data Library: The IRI Data Library: Making Data Accessible for Climate   Making Data Accessible for Climate   

ApplicationsApplications

Over 300 datasets providing a thorough image of 
Earth’s past, present, and near-future climate

AirAir--SeaSea InterfaceInterface
Topographic Topographic 

and Land and Land 
CharacteristicsCharacteristics

AtmosphereAtmosphere

OceanographyOceanography

Radiation BudgetRadiation Budget

Seasonal ForecastsSeasonal Forecasts

Atmospheric IndicesAtmospheric Indices

Historical ModelHistorical Model
SimulationsSimulations

HydrologyHydrology



IRI Data Library:  IRI Data Library:  http://http://iridl.ldeo.columbia.eduiridl.ldeo.columbia.edu



Assessing the qualities of rainfall data sets Assessing the qualities of rainfall data sets 

•• There are many rainfall products in IRI data libraryThere are many rainfall products in IRI data library

•• IRI uses these products for different  projects over IRI uses these products for different  projects over 
different parts of the world, and also helps partners in  different parts of the world, and also helps partners in  
developing countries to use the data developing countries to use the data 

•• But these data sets come from different sources and have But these data sets come from different sources and have 
different quality/accuracydifferent quality/accuracy

•• We want to have a better understanding of the We want to have a better understanding of the 
qualities/accuracies of these data setsqualities/accuracies of these data sets



The Satellite Rainfall Estimation Problem The Satellite Rainfall Estimation Problem 



What sensors What sensors ““seesee””

00

IR & VVIR & VV

MWMW ((low frequencylow frequency--
emission by rain)emission by rain)

MW (MW (high frequencyhigh frequency--
scattering by ice)scattering by ice)

RadarRadar (PR)(PR)
Affected by attenuation Affected by attenuation 

--2020

ICEICE

Mixed Mixed 

LiquidLiquid



Sensor strength/weaknessSensor strength/weakness

•• Weak relation to rainfallWeak relation to rainfall
•• Bright clouds no rainBright clouds no rain
•• Not available during nightNot available during night

Hi temporal resolution and Hi temporal resolution and 
wide spatial coveragewide spatial coverage

VVVV

•• Limited coverageLimited coverage
•• AttenuationAttenuation

Most accurateMost accurateRadarRadar

•• Low frequencyLow frequency
•• Narrow spatial coverageNarrow spatial coverage
•• Partial beam filingPartial beam filing

Strong   relation to rainfallStrong   relation to rainfallMWMW

•• Weak relation to rainfallWeak relation to rainfall
•• Cirrus contaminationCirrus contamination

Hi temporal resolution and Hi temporal resolution and 
wide spatial coveragewide spatial coverage

IRIR

WeaknessWeaknessStrengthStrengthSensorSensor

Most of the current algorithms combine good Most of the current algorithms combine good space/time resolutionspace/time resolution of IR of IR 
estimates with the better estimates with the better accuracyaccuracy of MW estimatesof MW estimates



Merging IR, MW and Gauge: an exampleMerging IR, MW and Gauge: an example
IRIR

MWMW

Gauge (GTS)Gauge (GTS)
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Satellite rainfall products evaluatedSatellite rainfall products evaluated
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Validation sitesValidation sites

Current validation regionsCurrent validation regions

1.1. Ethiopia: Validation at spatial and temporal, scalesEthiopia: Validation at spatial and temporal, scales

2.2. Desert locust recession regions : Validation at daily time scaleDesert locust recession regions : Validation at daily time scale
and spatial resolution of 0.25and spatial resolution of 0.25--deg.deg.

3.3. Zimbabwe:  validation at of 0.25Zimbabwe:  validation at of 0.25--degdeg

4.4. Madagascar:  Validation different temporal and spatial scalesMadagascar:  Validation different temporal and spatial scales

5.5. Columbia: Validation at different temporal and spatial scalesColumbia: Validation at different temporal and spatial scales



Gridding Raingauge DataGridding Raingauge Data

Gauge data gridded using Anomaly Interpolation        Gauge data gridded using Anomaly Interpolation        

•• Kriging for interpolating of means (climatology)Kriging for interpolating of means (climatology)

•• AngularAngular--Distance Weighting for ratios Distance Weighting for ratios 

•• Minimum one gauge per 0.25Minimum one gauge per 0.25oo grid boxgrid box



Rainfall threshold used: 1mmRainfall threshold used: 1mm

Validation over EthiopiaValidation over Ethiopia

Elevation[m]



0.330.330.240.240.300.300.260.260.310.310.290.29HSSHSS

0.140.140.110.110.110.110.120.120.110.110.120.12FARFAR

0.810.810.600.600.690.690.610.610.700.700.720.72PODPOD

133133157157134134152152238238133133RMS[%]RMS[%]

0.910.910.830.830.840.840.850.851.541.540.600.60BiasBias

0.320.320.370.370.390.390.360.360.400.400.260.26CCCC

CMORPHCMORPH3B42RT3B42RT3B423B42NRLBNRLBPERSSIANPERSSIANRFERFE

Rainfall threshold used: 1mmRainfall threshold used: 1mm

Validation over EthiopiaValidation over Ethiopia



Validation over ZimbabweValidation over Zimbabwe



Validation over ZimbabweValidation over Zimbabwe

0.520.520.450.450.550.550.460.460.500.500.650.65HSSHSS

0.180.180.200.200.180.180.240.240.280.280.190.19FARFAR

0.590.590.530.530.630.630.580.580.680.680.770.77PODPOD

251251292292225225280280703703183183RMS[%]RMS[%]

0.980.981.151.151.071.071.121.123.233.231.021.02BiasBias

0.470.470.450.450.560.560.400.400.470.470.640.64CCCC

CMORPHCMORPH3B42RT3B42RT3B423B42NRLNRLPERSIANNPERSIANNRFERFE



Validation over ColombiaValidation over Colombia



CaribbeanCaribbean

0.590.590.550.550.520.520.540.540.530.53HSSHSS
0.180.180.220.220.230.230.170.170.240.24FARFAR
0.750.750.750.750.730.730.670.670.750.75PODPOD
0.970.971.11.10.880.881.191.191.281.28MAEMAE
1.031.031.221.220.820.821.251.251.41.4BiasBias
0.50.50.490.490.490.490.460.460.430.43CCCC

GSMapGSMap++CMORPHCMORPH3B423B423B42RT3B42RTNRLNRL



AmazonAmazon

0.520.520.550.550.520.520.470.470.500.50HSSHSS
0.10.10.120.120.120.120.110.110.120.12FARFAR

0.720.720.770.770.730.730.670.670.710.71PODPOD
0.760.760.840.840.830.830.90.90.910.91MAEMAE
0.670.670.960.960.850.850.860.860.960.96BiasBias
0.530.530.520.520.490.490.460.460.470.47CCCC

GSMapGSMap++CMORPHCMORPH3B423B423B42RT3B42RTNRLNRL

Elv LE 500, North
Mean = 6.7



PacificPacific

Elv LE 500, Pacific
Mean =       15.9

0.380.380.380.380.310.310.320.320.340.34HSSHSS
0.060.060.070.070.060.060.090.090.080.08FARFAR
0.710.710.730.730.620.620.700.700.700.70PODPOD
0.80.80.810.810.930.930.80.80.830.83MAEMAE

0.640.640.710.710.840.840.540.540.70.7BiasBias
0.450.450.450.450.440.440.410.410.410.41CCCC

GSMapGSMap++CMORPHCMORPH3B42RT3B42RT3B423B42NRLNRL



HighlandHighland

0.120.120.140.140.150.150.150.150.190.19FARFAR
0.470.470.480.480.470.470.420.420.410.41HSSHSS

0.630.630.680.680.680.680.620.620.660.66PODPOD
0.740.740.800.800.780.780.900.901.01.0MAEMAE
0.650.650.880.880.790.790.90.91.11.1BiasBias
0.570.570.570.570.550.550.470.470.460.46CCCC

GSMapGSMap++CMORPHCMORPH3B423B423B42RT3B42RTNRLNRL



Validation over Desert Locust RegionsValidation over Desert Locust Regions
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R1R1

R2R2 R3R3
R4R4

-- Data obtained from FAOData obtained from FAO--DLISDLIS
-- Over 20,000 qualitative reports(2003Over 20,000 qualitative reports(2003--2006) used2006) used
-- About 7,000 used after quality controlAbout 7,000 used after quality control



Rainfall threshold used: 0.5 mmRainfall threshold used: 0.5 mm

Validation over Desert Locust RegionsValidation over Desert Locust Regions



All about satellite rainfall estimationAll about satellite rainfall estimation
http://http://www.isac.cnr.it/~ipwgwww.isac.cnr.it/~ipwg//
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