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Overview of AVGWLFOverview of AVGWLF

�� Initially developed in Pennsylvania for the Initially developed in Pennsylvania for the 
PaDEPPaDEP to support TMDL assessmentsto support TMDL assessments

�� Provides linkage to GWLF watershed model Provides linkage to GWLF watershed model 
via use of via use of ArcViewArcView GIS interfaceGIS interface

�� Used to automatically create input files for Used to automatically create input files for 
revised version of GWLFrevised version of GWLF

�� Includes routines not found in original modelIncludes routines not found in original model
�� Provides ability to consider pollution Provides ability to consider pollution 

mitigation activities (e.g., mitigation activities (e.g., BMPsBMPs) at several ) at several 
points in modeling processpoints in modeling process



WatershedWatershed--Level Processes and FluxesLevel Processes and Fluxes



AVGWLF StructureAVGWLF Structure
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Model Calibration in PennsylvaniaModel Calibration in Pennsylvania



Sequence of ActivitiesSequence of Activities

�� Development of regional data sets required Development of regional data sets required 
by AVGWLF (GIS, weather, point source)by AVGWLF (GIS, weather, point source)

�� Compilation of flow and WQ data for selected Compilation of flow and WQ data for selected 
watersheds in New York and New Englandwatersheds in New York and New England

�� Calibration runs on subset of watershedsCalibration runs on subset of watersheds
�� Evaluation of model parameter/algorithm Evaluation of model parameter/algorithm 

adjustments neededadjustments needed
�� Verification runs on remaining watershedsVerification runs on remaining watersheds
�� Analysis of resultsAnalysis of results
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Land Use/CoverLand Use/Cover



SoilsSoils



TopographyTopography



Weather DataWeather Data



Weather DataWeather Data



Sequence of ActivitiesSequence of Activities

�� Development of regional data sets required Development of regional data sets required 
by AVGWLF (GIS, weather, point source)by AVGWLF (GIS, weather, point source)

�� Compilation of flow and WQ data for selected Compilation of flow and WQ data for selected 
watershedswatersheds
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�� Evaluation of model parameter/algorithm Evaluation of model parameter/algorithm 

adjustments neededadjustments needed
�� Verification runs on remaining watershedsVerification runs on remaining watersheds
�� Analysis of resultsAnalysis of results



Flow and WQ DataFlow and WQ Data

�� Watersheds chosen on basis of existing Watersheds chosen on basis of existing 
gages/monitoring stations at outletgages/monitoring stations at outlet

�� WQ data on sediment, nitrogen and/or WQ data on sediment, nitrogen and/or 
phosphorus concentration used where phosphorus concentration used where 
availableavailable

�� Flow and WQ concentration data used Flow and WQ concentration data used 
to derive daily/monthly loads at outletto derive daily/monthly loads at outlet
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Calibration ProcessCalibration Process

�� Watersheds distributed across the regionWatersheds distributed across the region

�� Chosen on basis of type and locationChosen on basis of type and location

�� GWLF model run iteratively on each areaGWLF model run iteratively on each area

�� Adjustments made to model parameters Adjustments made to model parameters 
until until ““best fitbest fit”” achieved between observed achieved between observed 
and simulated dataand simulated data



West Branch CalibrationWest Branch Calibration

Pre-calibration (N)

Post-calibration (N)



Sequence of ActivitiesSequence of Activities

�� Development of regional data sets required Development of regional data sets required 
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watershedswatersheds

�� Calibration runs on subset of watershedsCalibration runs on subset of watersheds
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adjustments neededadjustments needed
�� Verification runs on remaining watershedsVerification runs on remaining watersheds
�� Analysis of resultsAnalysis of results



Model AdjustmentsModel Adjustments

�� Increased amount of ET (default 1.16 to 1.54)Increased amount of ET (default 1.16 to 1.54)
�� Changed default GWR rate (0.1 to 0.03 Changed default GWR rate (0.1 to 0.03 -- 0.06)0.06)
�� Reduced Reduced streambankstreambank erosionerosion
�� Reduced upland erosion from cropland (0.42 to Reduced upland erosion from cropland (0.42 to 

0.30 for USLE 0.30 for USLE ““CC”” factor)factor)
�� Increased groundwater P estimateIncreased groundwater P estimate
�� Slightly revised lake/wetland retention coefficients Slightly revised lake/wetland retention coefficients 

for sediment, nitrogen and phosphorus (90%, 12% for sediment, nitrogen and phosphorus (90%, 12% 
and 25%)and 25%)

�� ““CorrectedCorrected”” weather data where appropriateweather data where appropriate
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Calibration ResultsCalibration Results



Sudbury ResultsSudbury Results

Monthly Results

Seasonal Results



Annual Calibration ResultsAnnual Calibration Results



Annual Calibration ResultsAnnual Calibration Results



Comparison of ResultsComparison of Results
Calibration

Verification



General ObservationsGeneral Observations
�� AVGWLF can be used to obtain reasonable AVGWLF can be used to obtain reasonable 

estimates of flow, and sediment and nutrient loads estimates of flow, and sediment and nutrient loads 
within the Northeast.  Best results can be obtained within the Northeast.  Best results can be obtained 
if existing flow WQ data are available to support if existing flow WQ data are available to support 
calibration.calibration.

�� Care needs to be exercised in using some data Care needs to be exercised in using some data 
sets (e.g., weather, point source and water sets (e.g., weather, point source and water 
withdrawals).withdrawals).

�� Tile drainage, while generally not critical in many of Tile drainage, while generally not critical in many of 
the study areas used, may affect results in various the study areas used, may affect results in various 
regions (e.g., much of New York, Hudson regions (e.g., much of New York, Hudson 
River/Lake Champlain valley, and northeast River/Lake Champlain valley, and northeast 
Maine). Maine). 



Future AdjustmentsFuture Adjustments

�� Adjustments to various Adjustments to various ““defaultdefault”” parameters parameters 
may be made based on additional work may be made based on additional work 
currently being done in New York State and currently being done in New York State and 
Connecticut River Basin.Connecticut River Basin.

�� Revisions to NEAVGWLF algorithms (e.g., Revisions to NEAVGWLF algorithms (e.g., 
““effectiveeffective”” ET and GW recession rates) may be ET and GW recession rates) may be 
made based on above work as well.made based on above work as well.


