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NLDAS Science Testbed 
The LIS group has developed an NLDAS Science Testbed, designed to test LSMs, 
parameters, and data assimilation within the Land Information System (LIS) 
using the NLDAS configuration.  These simulations are also being evaluated 
against the four operational LSMs running in NLDAS Phase 2. 
 

ÅSpin-Up: 70 years (1979 to 2014 twice) ς and then running 1979 to 2015 

ÅEvaluation period: (2002-2012; 11 years with the most evaluation data) 

ÅOutput: 

ÅMonthly water/vegetation states during the two spin-up periods 

ÅDaily output during the third simulation of all relevant energy/water terms 

ÅEvaluation: Using the Land Verification Toolkit (LVT) to evaluate soil moisture, 
snow, ET/fluxes, surface radiation, runoff, streamflow, groundwater, etc. 



Soil Moisture ς anomaly correlations 

SM evaluations show: 1) CLSM-F2.5 does not do as well as Mosaic; 2) Noah-3.x versions are 
improved over Noah-2.8; 3) Noah-MP slightly better than Noah-3.x; 4) Noah-MP dynamic veg. 
does about as well as default Noah-MP; and 5) VIC-4.1.2.l does not do as well as VIC-4.0.3. 



Streamflow ς AC and monthly cycle 

Streamflow evaluations show: 1) CLSM-F2.5 does not do as well as Mosaic, and has low values 
for streamflow; 2) Noah-3.x performs similarly to Noah-2.8; 3) Noah-MP is slightly worse than 
Noah-3.x; and 4) VIC-4.1.2.l has higher streamflow and is improved over VIC-4.0.3. 



Groundwater ς Anomaly correlations 

Groundwater evaluations show: 1) CLSM-F2.5 does better than Noah-MP; and 
2) Noah-MP dynamic vegetation does slightly worse than default Noah-MP. 



CLSM-F2.5 does well in simulating total water storage anomaly (Xia et al., JHM, in 
revision, left).  GRACE DA shown to improve CLSM-CнΦрΩǎ ŀōƛƭƛǘȅ ǘƻ ǎƛƳǳƭŀǘŜ 
groundwater variability (Kumar et al., 2016, JHM, right).  However, the runoff 
consistently is too low (especially the baseflow) and the ET is too high. 

CLSM-F2.5 improvement experiments 

LEFT) Total water storage anomaly for 12 River Forecast Centers (RFCs) from Xia et al.  The values 
indicate the AC as compared to GRACE.  RIGHT)  AC differences of groundwater between GRACE DA and 
Open Loop from Kumar et al.  Warm colors indicate locations with improvement, cool colors indicate 
locations with degradation, and grey shading locations are not statistically significant. 


