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1. Configure the Williamson County Regional Raw Water System 
(WCRRWS) model:
• Extend the model’s water balance components to 2020
• Gather operational data from BRA, USACE

2. Ingest suite of ensemble streamflow traces into the reservoir 
model to test multiple inflow scenarios for Hydrologic Ensemble 
Forecasting System (HEFS)

1. Preliminary assessment for reservoir operations
• Apply observed inflows into the model to simulate observed 

reservoir operations for 2010 – 2019



BRA Model Adaptation
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Mass-balance components

Inflows
• ~40 ensemble streamflow traces produced by Hydrologic 

Ensemble Forecast service (HEFS) based on resampled 
climatology

• OR historical estimated inflows
• The model includes estimates from 1941 to 2013
• USACE estimates inserted and extended to 2020

• Initial lake levels from USACE

Time series of HEFS ensemble output (41 traces) shown in grays, 
vs USACE observed inflows
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Mass-balance components

5



Example Model Simulation
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HEFS Inflows



Example Model Simulation
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HEFS Inflows

Net Evaporation
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Lake Storage



How well can the model represent reservoir operations?
Year 2015
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Goal: Verify water balance by 
ingesting USACE inflow estimates into 
the WCRRWS model 

• Modeled lake level estimates tend to be conservative (i.e., 
underestimating extreme highs and lows)

• Model won’t let lake levels exceed conservation pool
• Belton comes out of drought stage in late May



How well can the model represent reservoir operations?
Year 2015
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Goal: Verify water balance by 
ingesting USACE inflow estimates 
into the WCRRWS model 

• Modeled lake level estimates don’t capture extreme drought
• Extreme low lake levels, and high pump demands not captured by 

simulation



How well can the model represent reservoir operations?
Year 2015
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Goal: Verify water balance by 
ingesting USACE inflow estimates 
into the WCRRWS model 

• Some overestimation of spills and releases, due to water levels 
not exceeding conservation pool in model



How well can the model represent reservoir operations?
Year 2011

Goal: Verify water balance by 
ingesting USACE inflow estimates 
into the WCRRWS model 
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• For very dry year – model does not capture total 
decline in lake levels

• Drought stages exceeded for Belton and Granger
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Conclusions

Using simple programming tools, reservoir operations models can be 
adapted to ingest ensemble inflow forecasts to test different scenarios

• Monthly resolution data do not always adequately capture inflows 
and reservoir operations for sub-monthly storm events

• Reservoir operations, in actuality, are not always according to script 
(maintenance issues, emergencies, etc.)

These results represent a starting point for using hydrologic science to 
improve reservoir management in the future
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