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Experiment Design and DataExperiment Design and Data
Run Run uncalibrateduncalibrated models using models using a prioria priori parameter parameter 
grids over Oklahoma grids over Oklahoma MesonetMesonet continuously for the continuously for the 
period 1995 period 1995 –– 2002. 2002. 
Select 75 river basins not affected significantly by Select 75 river basins not affected significantly by 
regulation in the Arkansas River basin (areas 10 regulation in the Arkansas River basin (areas 10 --
15,000 sq. km.)15,000 sq. km.)
Simulate basin averages of runoff and soil moisture Simulate basin averages of runoff and soil moisture 
saturation ratios for 0saturation ratios for 0--5 cm, 05 cm, 0--25 cm, and 2525 cm, and 25--75 cm 75 cm 
soil layers at daily time interval soil layers at daily time interval 
Generate daily saturation index grids and basin Generate daily saturation index grids and basin 
averages using Oklahoma averages using Oklahoma MesonetMesonet measurementsmeasurements
Analyze different statistics for Noah (EMC) and Analyze different statistics for Noah (EMC) and 
SACSAC--HT (OHD)HT (OHD)



Oklahoma Oklahoma MesonetMesonet Gauge Network and Test Gauge Network and Test 
CatchmentsCatchments

Mesonet Sites:USGS Gauges 75 cm 25 cm



Oklahoma Oklahoma MesonetMesonet Measurement Problem:Measurement Problem:
From From IllstonIllston et alet al: : RepresentativnessRepresentativness of Soil Moisture Conditions in of Soil Moisture Conditions in 

Central Oklahoma During the Enhanced Drying PhaseCentral Oklahoma During the Enhanced Drying Phase

OM CS
MAX 0.41 0.52
MIN 0.18 0.08
AVG 0.27 0.27
STD 0.05 0.09



Models Used:Models Used: Noah (EMC)Noah (EMC)
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Physically-based
Soil Layers and
Soil Moisture

Modified Sacramento Soil Moisture Accounting 
Model

In each grid and in each time step, transform conceptual 
soil water content to  physically-based water content

Models Used:
Modified Sacramento Soil Moisture Accounting Model

Gridded precipitation

4km gridded soil moisture

Koren et al., JGR, 104, 1999
Reference



Saturation Index over 75 Basins at Three Soil Saturation Index over 75 Basins at Three Soil 
Layers: Layers: 00--5cm, 05cm, 0--25cm, 2525cm, 25--75cm (from left to right)75cm (from left to right)

Basin averaged daily saturation index
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Correlation and RMSE at Three Soil Layers: Correlation and RMSE at Three Soil Layers: 
00--5cm, 05cm, 0--25cm, 2525cm, 25--75cm (from left to right)75cm (from left to right)

Saturation index correlation vs. climate index
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1010--day Average Runoff Statistics for 75 day Average Runoff Statistics for 75 
BasinsBasins

Basin averaged daily runoff
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Comparison of Runoff and Soil Moisture BiasesComparison of Runoff and Soil Moisture Biases

Daily runoff Bias vs. climate index
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Overall Soil Moisture and Runoff Overall Soil Moisture and Runoff 
Statistics from 75 BasinsStatistics from 75 Basins

--0.2210.2210.7460.7460.1100.110--0.0770.0770.1280.128OHDOHD

--0.4210.4210.8270.8270.1210.121--0.0920.0920.1380.138EMCEMC

Soil saturation index (25Soil saturation index (25--75 cm layer)75 cm layer)

0.2380.2380.7940.7940.0920.092--0.0310.0310.1110.111OHDOHD

0.1480.1480.7380.7380.0980.098--0.0050.0050.1170.117EMCEMC

Soil saturation index (00Soil saturation index (00--25 cm layer)25 cm layer)

0.2410.2410.8030.8030.0890.089--0.0320.0320.1090.109OHDOHD

0.0390.0390.7330.7330.1000.1000.0440.0440.1230.123EMCEMC

Soil saturation index (00Soil saturation index (00--05 cm layer)05 cm layer)

0.6060.6060.8110.8110.3220.3220.0910.0910.5800.580OHDOHD

0.3500.3500.7150.7150.4350.4350.1420.1420.7450.745EMCEMC

1010--day averaged daily runoff (mm/day)day averaged daily runoff (mm/day)

NSNSRRAbs. ErrorAbs. ErrorBiasBiasRMSERMSE

StatisticsStatistics
ModelModel



Monthly Runoff and Saturation Index for 2 Wet BasinsMonthly Runoff and Saturation Index for 2 Wet Basins
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Monthly Runoff and Saturation Index for 2 Dry BasinsMonthly Runoff and Saturation Index for 2 Dry Basins
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Daily Saturation IndexesDaily Saturation Indexes
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SummarySummary
Both models driven by a priori parameters Both models driven by a priori parameters 
perform reasonably well specifically in perform reasonably well specifically in 
reproducing soil moisture dynamics reproducing soil moisture dynamics 
(correlation coefficients above 0.6) at different (correlation coefficients above 0.6) at different 
spatial scales  spatial scales  

Soil moisture at deeper layer (25Soil moisture at deeper layer (25--75 cm) has 75 cm) has 
a negative bias from both models and as a a negative bias from both models and as a 
result positive bias in runoff  result positive bias in runoff  

The modified The modified ‘‘storagestorage--typetype’’ SACSAC--HT model HT model 
performs soil moisture simulations at the level performs soil moisture simulations at the level 
or better than an energyor better than an energy--based land surface based land surface 
model    model    


