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Improving seasonal precipitation 
mapping using GPCC data over the 

western US 
 



Motivation 

• Precipitation seasonality changes insufficiently studied over the  
    western US 
 
• Area of particularly interest due to predicted MEGA droughts 
    in California 
 
• Basic climatology study for California lacks 
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Western US precipitation seasonality  

1. Introduction 



Trends in winter (Nov-March) precipitation 

Trends in the winter rainfall (1950-1999)  

decreasing values 
Increasing values 

Regonda et al. (2004) 



Trends in winter (N-M) precipitation for California 

Seager al. (2014) 



Questions 
 
 
1. What are monthly and seasonal precipitation 

trends and their spatial signatures? 
2. Are there changes in the onset and termination of 

the rainy season? 
3. What is a relationship to large scale circulation  
        patterns? 
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Using daily, monthly  and seasonal observations from National Weather Service Cooperative Network 
(COOP) for the period 1961-2010 for Cal, Oregon and Washington. Seasons are defined as follows: winter 
(DJF), spring (MAM), summer (JJA), and autumn (SON). 

2. Data & Study area 



Mapping seasonal 
precipitation in the western 

US using RK 
 

Dataset: 
 

- COOP observations (1961-2010) 
- ASTER GDEM global model (Version 1) 

 
Predictors: 

 
- GPCC Normals Version 2010 

ftp://ftp-
anon.dwd.de/pub/data/gpcc/html/gpcc_normals_download.htm

l  

-Lat, Long & Alt 
 

Method: Regression Kriging (RK) 
 R2=0.91 

2. Methodology 

ftp://ftp-anon.dwd.de/pub/data/gpcc/html/gpcc_normals_download.html
ftp://ftp-anon.dwd.de/pub/data/gpcc/html/gpcc_normals_download.html
ftp://ftp-anon.dwd.de/pub/data/gpcc/html/gpcc_normals_download.html
ftp://ftp-anon.dwd.de/pub/data/gpcc/html/gpcc_normals_download.html


3. Results 











3. SOM with CAL GPCC 
Precipitation (1948-2006) 

Done by Lief Swenson  



Pattern1, 1948-2006 



Pattern2, 1948-2006 



Pattern3, 1948-2006 



Patterns, 1948-2006 



Pattern1, 1948-1976 



Pattern2, 1948-1976 



Pattern3, 1948-1976 



Patterns, 1948-1976 



Pattern1, 1978-2006 



Pattern2, 1978-2006 



Pattern3, 1978-2006 



Patterns, 1978-2006 



Comparative Patterns 



4. Questions instead of conclusion 

1. Is there a shift in precipitation seasonal cycle over the western US,  
       and if so, what are the dominant drivers? 
1. Why max rainfall shifts from Jan to Feb in last few decades? 
2. Why there is Nov decrease and Feb increase in rainfall over CA? 
  



Thank you very much! 
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