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WARMF Watershed Modeling

ÅModel has been calibrated for stream flow and water quality across the 
watershed

Å As described in the QAPP, calibration and performance criteria focus 
on the upper five tributaries that deliver more than 70 percent of the 
flow to the lake

Å Draft model results were compared with:
Å UNRBA water quality observations (concentrations) as well as DWR 

ambient monitoring data where co-located with a UNRBA Station
Å Annual loads estimated using LOADEST (excluding top 1% of flows)
Å Daily loads estimated using water quality observations and USGS 

gaged flows

ÅChecks for òreasonablenessó were conducted for the other tributaries 
using the UNRBA monitoring data despite lack of gaged stream flows

Å This presentation only includes performance results for the full (2015-
2018) modeling period
Å Results for the calibration (2015-2016) and validation (2017-

2018) periods will be included in the report



Water Quality Model Performance 
Criteria

The UNRBA Modeling Quality Assurance Project Plan includes the 
following guidance for water quality calibration:

òFor water quality variables, a similar 3-tiered system of categorizing statistical 
performance developed by Donigian (2002) will be used for calibration guidance 
at the locations where statistical water quality calibration will be performed. The 
system is based on the percent difference measure with the categorized
values shown in Table A.7-2éThese statistical measures will be used to 
supplement graphical evaluation of the model results and aid in determining the 
endpoints of model calibration.ò

Parameter % Relative Error (RE) Criteria

Very Good Good Fair

Sediment < ± 20 ± 20-30 ± 30-45

Water Temperature < ± 7 ± 8-12 ± 13-18

Water Quality/Nutrients < ± 15 ± 15-25 ± 25-35

Flow (Total Volume) Ò 5% 5-10% 10-15%

Table A.7-2 General Watershed Model Calibration Guidance



Locations for Water Quality Model 
Evaluation

The UNRBA Modeling Quality Assurance Project Plan includes the 
following guidance:

òA complete water quality calibration (for each parameter) including evaluation 
of performance criteria and generation of documentation will be performed for a 
minimum of 7 locations. These locations include the lake loading stations of the 
five largest tributaries (ELC-3.1, ENR-8.3, LTR-1.9, FLR-5.0, and KRC-
4.5)éData collected at all watershed stations will be used to support calibration.  
Specific stations and parameters will be utilized to improve model calibration at 
locations where full calibration will be conducted.ò



Monitoring 

Stations



Gaged Stream Flow Comparisons (Total 
Volume)

ÅModel performs well in predicting stream flows
ÅThere is some uncertainty with the gaged flows particularly 

during low flows (previous rating curve discussions)
ÅThe NEXRAD precipitation data provides a good coverage 

of rainfall patterns, but some storms are either missed or 
over-predicted in some areas

ÅSimulated flows from upstream impoundments with little 
flow release data introduce challenges for calibration  
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Model Performance for Gaged Tributaries Near Falls Lake (2015 to 2018)



Daily Stream Flow Comparisons at Upper 
Five Lake Tributaries 

(Log-Scale)



Stream Flows ðEllerbe Creek (USGS 02086849)



Stream Flows ðEno River 



Stream Flows ðLittle River



Stream Flows ðFlat River


