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Surface Water and Energy Budgets for the Mississippi River Basin  

Xia Feng, George Mason University, Calverton, MD; and P. R. Houser  

Similarities and differences among three land surface models, including Noah Land Surface 
Model (NOAH), Community Land Surface Model (CLM2-TOP) and Center for Ocean-Land-
Atmosphere (COLA) Simplified Version of the Simple Biosphere Model (SSiB) in replicating the 
monthly, annual and interannual Mississippi River basin water cycle and energy budgets 
during the period 1986-1995 using the second phase of the Global Soil Wetness Project 
(GSWP2) dataset are discussed in this study.  

When forced with the same precipitation data, the three land surface models exhibit 
remarkable seasonal cycle in evaporation. The CLM2-TOP model generates larger 
evaporation than NOAH and SSiB models. However, runoff from CLM2-TOP is in good 
agreement with gauge measurement, while NOAH and SSiB overestimate runoff. In addition, 
model results also suggest that summer evaporation accounts for more than 40% of overall 
annual mean in the Mississippi River basin. This ratio is larger than the annual ratio of 
precipitation and runoff. Monthly anomalies of precipitation, evaporation and runoff show 
strong interannual signal, in particularly during 1988 and 1993, which corresponds to two 
extreme (drought and flood) water cycle events in the Mississippi River basin, respectively. 
The June-July-August evaporation anomalies show an intimate relationship with all seven 
ENSO events during 1986 to 1995; anomalies of precipitation and runoff are only associated 
with four ENSO events.  

The simulated net shortwave radiation from the three models is consistent with each other. All 
three models capture the seasonal variation of latent and sensible heat, with maximums 
occurring in the summer, and minimums in the winter. In addition, the anomalies of latent heat 
and sensible heat exhibit extreme interannual variability during 1988 and 1993, which are 
consistent with the corresponding water cycle variability.  

In order to verify above conclusions, comparison of the model simulated water budget and 
energy with the observed precipitation, evaporation, net radiation, latent and sensible heat will 
be presented.  
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