A Watershed Simulation Model for New
York and New England




Overview: ofi AVGWILE

nitially developed in Pennsylvania for the
PaDEP to support TMDL assessments

Provides linkage to GWLF watershed model
via use of ArcView GIS interface

Used to automatically create input files for
revised version of GWLE

Includes routines not found In original model

Provides ablility to consider pollution

mitigation activities (e.g., BMPS) at several
points In Mmodeling process




Watershed-Level Processes and Fluxes




AVGWLE Structure

ArcView Interface

npu lles Editor
\ alibration ‘ . -----
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GWLF Transport Summary for runz
Penod of analyziz ¢ yearz, from Apr 1997 to Mar 2004

Uitz in Centimeters

Month Prec ET Extraction HBunoff Subsurface Point Sre Tile Drain Stream
Flow Flow Flow

APR 1746 378 0.24 076 |8.41 0.04 0,00 8.99
MAY 1917 |R.ET 0.24 nog 481 0,05 10,00 14.71
JUN - 4174 747 0.24 045  |4.03 0.04 0,00 4.29
JuL - lg1e [7am 0.24 006|244 0,05 10,00 1231
AUG 19g7 1744 0.24 041|188 0.05 0,00 1210
SEF los0 |08 0.24 046|209 0.04 0,00 |2.36

OCT  lg19 (429 0.24 046 313 0,05 10,00 13.39
MOV laan 172 0.2z 035|395 0.04 0,00 1412
DEC  |714 056 0.2z 108|423 0,05 10,00 |5.13
JaN - 17EE 015 0.2z 05 |3.43 0.05 0,00 13.83
FEB |50 |0.20 0.2z 1.44  |3.44 0.04 0,00 |4.69
MAR - 040 167 0.2z 261|787 0,05 10,00 110.30
Total 1053 (4764 |2.79 874 [49.71 |0.54 0,00 |56.20

Go Back Loads by Month Print Cloze




GWLF Transport Summary for run

FPeriod of analysis I years. from Apr 1987 to Mar 2004

K.g X 1000 Mutrient Loads [Kqg]

Month Erozion Sediment Diz N Total M Diz P Total P
APR - 1149232 (48RS H237.0 1814.2 13871.9 13994.9

May  lagorea |301.3 119755.8 204760 22365 23542
JUN - |414355  |307.3 1189261 20F47.0 12028.9 2302 8
JUL 205850 1939 113417.3 113845.9 11260.1 113325
AUG 190709 (2061 1131506 114235.3 1121.2 13147
SEF 150274 (3204 1135725 1159086 112832 11771.8
OCT  lgze14  |2818 1164011 117260.8 11692.0 118781
MOV lgmagd4  |3171 118030.2 1188252 11994.7 \2176.2
DEC 1176 |54R.2 209488 24293 4 23157 30786
JaM 13942 13518 117701.8 118971.7 11788.9 20877
FER |52 E04.1 120174.9 241961 2024.1 12940.4
M&R lasra? 10522 13E6248.9 1442197 14107.3 |5904.4
Total 443957  |4938.7 | 2395659 | 2646948 |25724 5 1311363
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GWLF Total Loads for runz

Period of analysis: 7 years. from Apr 1997 to Mar 2004

Runoff Kg X 1000 Total Loads [Kag)

Source [cm] Erozion Sediment Dis H Total H Diz P Total P
HAY/PAsT ET] |2458.5 |22.4 34495 13751.0 |399.4 4567

CROPLAND 115.1 113455.8  |1035.6 |15099.6 |29013.9 |1695.6 14803.9
FOREST 7.7 |21707.2 11581 |9638.3 123005 |334.4 1929.1
HUARRY 1269 624.9 57 1.1 777 0.z 117.3
TRANSITION 226 235081 12146 12114.8 14997.8 1160.2 |804.3

LO_INT_DEY 113.0 1929.8 123 0.0 |530.2 0.0 197.1
HI_INT_DEY
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Stream Bank 7E69.9 Iree

Groundwater 1129443 4 1129443 4 20201.3 20201.3
Point Sources 7917236 7917236 269472 269472
Septic Systems [541.8 [541.8 2487 2487

Totals o344 |87 1164395.7 (49297 12395669 12643709 1257245 |31063.9
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Model Calibration in Pennsylvania




Seguence off Activities

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

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

Calibration runs on subset of watersheds

Evaluation of model parameter/algorithm
adjustments needed

Verification runs on remaining watersheds
Analysis of results




Seguence off Activities

Compilation of flow and WQ data for selected
watersheds

Calibration runs on subset of watersheds

Evaluation of model parameter/algorithm
adjustments needed

Verification runs on remaining watersheds
Analysis of results




Land Use/Cover







Topography




Weather Data




Weather Data




Seguence off Activities

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

Calibration runs on subset of watersheds

Evaluation of model parameter/algorithm
adjustments needed

Verification runs on remaining watersheds
Analysis of results




Elow and WO Data

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

WQ data on sediment, nitrogen and/or

phosphorus concentration used where
available

Flow and WQ concentration data used
to derive daily/monthly loads at outlet










Seguence off Activities

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

Compilation of flow and WQ data for selected
watersheds

Evaluation of model parameter/algorithm
adjustments needed

Verification runs on remaining watersheds
Analysis of results




Calibration Process

\Watersheds distributed across the region
Chosen on basis of type and location

GWLE model run iteratively on each area

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




\West Branch) Calibration

Pre-calibration (N)

Post-calibration (N)




Seguence off Activities

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

Compilation of flow and WQ data for selected
watersheds

Calibration runs on subset of watersheds

Verification runs on remaining watersheds
Analysis of results




Model Adjustments

Increased amount of ET (default 1.16 to 1.54)
Changed default GWR rate (0.1 to 0.03 - 0.06)
Reduced streambank eresion

Reduced upland erosion from cropland (0.42 to
0.30 for USLE “C” factor)

Increased groundwater P estimate

Slightly revised lake/wetland retention coefficients
for sediment, nitrogen and phosphorus (90%, 12%
and 25%)

“Corrected” weather data where appropriate




Seguence off Activities

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

Compilation of flow and WQ data for selected
watersheds

Calibration runs on subset of watersheds

Evaluation of model parameter/algorithm
adjustments needed

Analysis of results




Seguence off Activities

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

Compilation of flow and WQ data for selected
watersheds

Calibration runs on subset of watersheds

Evaluation of model parameter/algorithm
adjustments needed

Verification runs on remaining watersheds




Calibration Results




Sudbury Results

Monthly Results

Seasonal Results




Annual Calibration Results




Annual Calibration Results




Comparisen of Results

Calibration

Verification




General Observations

AVGWLE can be used to obtain reasonable
estimates of flow, and sediment and nutrient loads
within the Northeast. Best results can be obtained

It existing flow WQ data are available to support
calibration.

Care needs to be exercised in using some data

sets (e.g., weather, point source and water
withdrawals).

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




Euture Adjustments

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

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




