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Objective of Evaluation and Comparison 

ÅTo help next phase NLDAS development               

(CLSM-F2.5, Noah-MP3.6, CLM4.0) 
 

ÅTo fill a gap for LIS -based NLDAS evaluation: NASA 

group evaluated Open Loop run and data assimilation 

run without considering current operational NLDAS 

run and LIS-based Open Loop run 
 

ÅTo check what gain we can obtain from model 

physical processesô upgrades including model versions 

and addition of extra subcomponents (e.g. ground 

water, multi -snow layer, vegetation dynamics, etc.)    
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Data Source 
Model: CLM4.0, Noah-MP, CLSM-F2.5, monthly SWE, SMC, and GWS 

Observation: GRACE TWSA, SNODAS SWE, USGS wells, and soil moisture 

(AL, IL, OK, WTX)   

Time Scales: monthly 

USGS wells [Li et al., 2015, JH] 
Soil Moisture Data 

IL 

AL, IL, OK, WTX  

[Xia et al., 2014, JH; 2015, JHM]  

GRACE 

SNODAS 

[Clow et al., 2014, HYP]  

[Swenson and Wahr, 2006, GRL]  

3 



3.1. Total Water Storage Anomaly (TWSA) 
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Figure 1 



Total Water Storage Anomaly (TWSA) 

TWSA = SMCA + SWEA + GWSA + CWSA           (1) 
 

where SMCA is total column soil moisture content anomaly, 

SWEA is snow water equivalent anomaly,  GWSA is ground water 

storage anomaly, and CWSA is canopy water storage anomaly. 
 

 As CWSA is much smaller than the other three terms, the Eq. (1) 

is modified as 

 

TWSA = SMCA + SWEA + GWSA                    (2) 
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Figure 2: Nationwide total water storage anomaly comparison (mm) 
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Figure 3: Names and boundaries of the domains of 12 National Weather Service River Forecast 
Centers, locations of 181 USGS wells and 195 in situ soil moisture measurement sites. 
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Figure 4: Comparison of the 12-year (2003-2014) time series of monthly total 
water storage anomaly (TWSA, unit: mm) from the GRACE-derived data set. 
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Figure 5: Mean seasonal cycle of TWSA for 12 RFCs) 
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Figure 6: Effect of snow water equivalent anomaly (SWEA) when GRACE TWSA 

is referred. 10 



Figure 7: Same as Fig.6 but for soil moisture content anomaly (mm). 
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Figure 8: Same as Fig.6 but for ground water storage anomaly (mm) 
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Figure 9:  Relative contribution analysis of SMCA,  SWEA, 
and GWSA to TWSA for 12 RFCs and three models.  
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Swenson et al., 2006, GRL Illinois Case 

Figure 10: A visual comparison for Illinois. 
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Oklahoma Case Swenson et al., 2008, WRR 

Figure 11: A visual comparison for Oklahoma. 


