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 Global models and global data sets:  
 
 How well do we really know precipitation?  
 
 Do models and data allow the closure  
 of the large scale hydrological cycle? 
 
 
 
 
 

Research Questions 
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GPCC: Global Precipitation Climatology Centre 
GPCP: Global Precipitation Climatology Project 
CRU:   Climate Research Unit 
CPC:   Unified gauge based analysis of Global Daily Precipitation from Climate Prediction Centre 
DEL:    University of Delaware Air Temperature & Precipitation 

State of the Art Reanalyses & Observation Data Sets  
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Caution: Significantly Varying Number of Original Data 

Lorenz and Kunstmann, 2012 (JoHM) 
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Reanalysis ensemble:                       ERA-Interim, MERRA, CFSR   

How Well Do We Really Know the Water Cycle? 

Lorenz and Kunstmann, 2012 (JoHM) 
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Illustration of Problem: GPCC Precipitation August 2007 

WASCAL  
West African Science Service Center on Climate Change and Adapted Land Use 
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GPCC Precipitation Sites for August 2007 
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Trends from Gridded Observation Data Sets?  

Europe 
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Example Syria 
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1980-2010 

Example Syria 
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Imbalance derived from terrestrial balance: 

Imbalance derived from atmospheric balance: 

Closure of the Water Cycle in Global Datasets 
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Closure of the Water Cycle in Global Datasets 

Satellite derived 

Gridded station values 

Reanalyses/Global Models 

Lorenz et al., 2014 (JoHM) 

Gauge values 
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Closure of the Water Cycle in Global Datasets 

Lorenz et al., 2014 (JoHM) 
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Closure of the Water Cycle in Global Datasets 

In total consideration of 96 catchments  

Lorenz et al., 2014 (JoHM) 
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Analysis of the Closure of Modeled Water Budgets 

P: GPCC; ET: MOD16; dS/dt: GRACE GFZ Release 5   
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Analysis of the Closure of Modeled Water Budgets 

Lorenz et al., 2014 (JoHM) 
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Summary and Conclusions 

 

Still major knowledge gaps in understanding the water 

cycle, not only on large scales, also on smaller regional 

scales 

 

Hydrological analyses and trend derivation based on 

gridded observations need careful treatment 

 

Tremendous imbalances in water balance closure 

 

Concerted modeling and observation efforts as 

prerequisite for future improvement of regional water cycle 

analysis & -quantification 
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Thank You for Your Attention 

and to Christoph Lorenz, Gerhard Smiatek  

and Jan Bliefernicht for selected results 
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Example Syria: Figeh Spring/Damascus 
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Example Syria: Figeh Spring/Damascus 

Smiatek et al., 2013 (JoHM) 
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Analysis of the Closure of Modeled Water Budgets 

Lorenz et al., 2014 (JoHM) 


