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• Challenge
– More frequent extreme events due to climate variability and 

change 
– Long term precipitation data is need for hydroclimate studies
– High spatial and temporal resolution of data is required for 

study extreme events

• Opportunity
– Precipitation climate data record: PERSIANN-CDR
– 33+ years of daily precipitation estimation
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Partners
• Global Precipitation Climate Project (GPCP)
• National Centers for Environmental Information, NOAA
• Global Network on Water and Development Information for 

Arid Lands (G-WADI), UNESCO-IHP
• Global Precipitation Measurement (GPM) Mission , NASA 

User Community
• Asia, Africa, South America, G-WADI, UNESCO-IHP
• California Department of Water Resources



Partner communities you / your project could 
engage in the future
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• SERVIR, DEVELOP
• USAID
• National and international water agencies
• Research communities to evaluate climate model precipitation 

estimation



Key datasets, models, scientific, technical tools
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• PERSIANN (Precipitation Estimation from Remotely Sensed 
Information using Artificial Neural Networks) algorithm is used to 
produce more than 33+year of daily precipitation data (1983 to 
near current time).  

• Global monthly GPCP precipitation data is used to adjust daily 
PERSIANN rainfall.  The adjusted PERSIANN is consistent to the 
GPCP rainfall at monthly scale. 

• Inputs:  NCEI GridSat-B1 CDR Data (IRWIN) 
GPCP monthly v2.2

• Output:  GPCP adjusted PERSIANN precipitation 
Resolution: Daily, 0.25ox0.25o Lat-Lon scale
Coverage: Near global coverage 60oS to 60oN 



Approach
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GridSat-B1 IRWIN High Temporal-Spatial Res.
Cloud Infrared Images

Spatiotemporal
Accumulation

PERSIANN Monthly Rainfall (2.5ox2.5o)

Adjusted PERSIANN 3-Hourly 
Rainfall (0.25ox0.25o)

PERSIANN Hourly Rainfall 
(0.25ox0.25o)Artificial Neural Network

GPCP Bias
Adjustment GPCP Monthly Precipitation  (2.5ox2.5o)



Center for Hydrometeorology and Remote Sensing (CHRS)

PERSIANN-CDR daily rainfall During Katrina 2005



Center for Hydrometeorology and Remote Sensing (CHRS)

Sierra-Nevada Mountain Region
Area: 63,100 square kilometers (24,370 sq mi)

Length: 400 mile, Width: 64 mile.

Source: Google Earth



Center for Hydrometeorology and Remote Sensing (CHRS)

Sierra-Nevada Mountain (California and Nevada)



CHRS RainSphere
Historical Satellite Rain Observation (PERSIANN-CDR)

Visualize and download data of any 
Yearly, Monthly, Accumulative and 
Average Rain from 1983 to 2015
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• Comparison of the PERSIANN and Bias-Adjusted PERSIANN with Daily GPCP product (1-DD)
• Data evaluation: Data Period: 1997—2009.  Data Coverage:  0—30oN
• Bias-Adjusted PERSIANN estimates are consistent with the GPCP  Daily (1-DD) estimates. 

GPCP 1-DD and PERSIANN Precipitation (0-30oN)



Rain rate (mm/day)

Daily Precipitation: Hurricane Katrina, 2005

PERSIANN w/o GPCP adjustment PERSIANN w/o GPCP adjustment



R10mm: Annual Count of days when rainfall >= 10 mm



Global Drought Monitoring

Standard Precipitation Index (SPI) estimated:
• PERSIANN-CDR 0.25-deg



• Atmospheric River
– Contribute to 30 ~50% California’s annual

precipitation

• PERSIANN-CDR CONNECT data:
– Track evolving system through space and 

time
– Identify rainfall systems (i.e., AR)
– Obtain object’s attributes & statistic
– Advanced search based on storm features 

Data Set to Study Atmospheric River



Time period: 2006-2099RCP2.6
CNRM-CM5 

(France GCM)
CSIRO-MK-3.6.0 
(Australian GCM)

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

HadGEM2-ES 
(U.K. GCM)

Climate Model Projection of Precipitation Change



http://hydis.eng.uci.edu/gwadi/

CHRS Near Real-time Precipitation Estimation



Users for near real-time CHRS Precipitation Estimation
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• Provide consistent, long-term data set with 33 years 
of precipitation data

• High resolution database for hydroclimate studies: 
Daily rainfall estimation at 0.25-degree lat-long scale

• Work with community for providing long-term 
precipitation data for hydroclimate studies
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