Impact of Initial Soil Moisture on the Accuracy of WRF-Hydro Runoff
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Motivation Simulated Runoff with 4 Scenarios of Initial Soll Soil Moisture Initial Conditions
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Figure 2. Hydrographs with 4 initial soil moisture conditions at 6 flume

: : points Figure 5. Comparison of the 4 initial conditions of soil moisture VWC (%)

WRF'Hyd o Conflguratlon 0.012 — —  _ RMSE constant for warm start simulation. Reference soil moisture is the model simulated
WRF-Hydro Domain ___ 0.010 - RMSE_structure result, constant Is the mean for each layer, structured Is the sorted values of

0.008 - RMSE_random reference based on Topographic Wetness Index, and random is the average

0.006 - of 1000 random permutation of reference soil moisture values.
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Figure 3. RMSE and NSE (Nash Sutcliffe Efficiency) between simulated
Domain resolution 1 km runoff with reference soil moisture and simulated runoff with constant,
structure and random soil moisture at each flume point

Figure 6. Differences between reference and constant, random, structure

Routing model resolution 250 m scenarios after one day and one week

Conclusions

= The runoff simulated by WRF-Hydro is strongly influenced by the spatial
variability of initial soil moisture.
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= |n this study, based on the hydrograph, the deterministic spatial structure
(constant) of initial soil moisture best describes the spatial structure of the soil
moisture.
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- DEM g oo fN\ _ Next Steps

USGS HydroSHEDS void-filled DEM, 15sec resolution, resampled to 1km : . Y : ~ reference d Identify the iImpact of rainfall-runoff infiltration parameters _(REFKD_T,
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USDAARS Southwest Watershed Research Center (Stone., 2008) e . & e &~ 0 Compare this result with the analyses at watersheds in other climate regions.

* Land use, soil and other terrain data Figure 4. Daily area-average soil moisture from 5/11/2016 to 9/27/2016 at O Compare more scenarios of deterministic and stochastic initial soil moisture.
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