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Precipitation Observation



Coverage of the radar and gauge networks 

1 km AGL



Global Precipitation Measurement (GPM)

Tanegashima Space Center, Japan

The GPM spacecraft will collect information that 
unifies data from an international network of 
existing and future satellites to map global 
rainfall and snowfall every three hours. 



GPM Animation                        Courtesy: NASA’s ESE



Satellite Data for Precipitation
 Geostationary IR                                   m Cloud 

top data 15-30 minute resolution 



The strengths and weakness of satellite-
based precipitation data comparing to 
rain-gauge data:
1. Global coverage (60N-60S), over oceans, high mountains, deserts

2. High spatial (0.04 degree) and temporal (30 min) resolutions

3. Real time available

4. Bias 



APPLICATIONS:
1. THE IMPROVEMENT OF THE NATURAL HAZARDS AND 
DISASTERS FORECASTING SUCH AS:
DROUGHT, FLOOD AND LAND SLIDE
2. IMPROVED PREDICTION OF CLIMATE CHANGE AND 

WATER FUTURES
3. INFORMATION ON HOW, WHERE AND TO WHAT EXTENT 
THE LAND, OCEANS, ATMOSPHERE AND ICE SHEETS ARE 
CHANGING 
4. ENERGY, WATER RESOURCES, AGRICULTURE, HUMAN 
HEALTH, NATIONAL SECURITY, COASTAL COMMUNITY AND 
OTHER INTEREST GROUPS



THE GLOBAL SATELLITE PRECIPITATION 
PRODUCTS:

 PERSIANN (UCI, USA)
 GPM, TRMM-IMERG (NASA, USA)
 CMORPH (NASA, USA)
 GPCP (Global Precipitation Climatology Center, 

GERMANY)

 GSMaP (Japan Aerospace Exploration Agency; JAXA, 
JAPAN)



PRECIPITATION ESTIMATION FROM REMOTELY 
SENSE INFORMATION USING ARTIFICIAL NEURAL 
NETWORK (PERSIANN)













Potential usefulness of PERSIANN-CDR

Reconstruction of more than 30 years of 
daily precipitation data  (1983 ~2016)



Global Drought Monitoring
Standard Precipitation Index (SPI) estimated:
• PERSIANN-CDR 0.25-deg daily



Results: Entire China

Miao et al., JHM 2015



bcc_csm1_1
(Chinese GCM)

GISS-E2-R 
(U.S. GCM) 

MIROC5 
(Japanese  GCM) 

HadGEM2-ES 
(U.K. GCM) 

Time period: 2006-2099

RCP2.6 (“Low”: 2.6 W/m2,  Equivalent   CO2 conc. 421 ppm by 2100) 

IPCC  AR5 Scenarios

Resolution: 0.5ox0.5o 



CMIP5 Models’ historical simulation (1983-2005): CHINA
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CHRS RainSphere Rainsphere.eng.uci.edu



CHRS iRain iRain.eng.uci.edu



GWADI-GEOSERVER
http://hydis.eng.uci.edu/gwadi/



Who Uses CHRS Products
iRain.eng.uci.edu
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