Watershed Model Calibration

Lee Currey MDE
Gary Shenk, Gopal Bhatt CBPO
WQGIT 10/8/2014



Chesapeake Bay Partnership Models

*Improving watershed
model

*Extending the simulation
period for all models

INPUTS © g (1985 to 2011)

BMP Data

LU Data

Point Sources
Data

Septic Data

U.S. Census Data

Agricultural Census VETNES

Data

MODEL-DERIVED

Airshed
Model

WATERSHED CHESAPEAKE BAY MEET
Land Use MODEL MODEL was?

Change Model

E
Precipitation Data NO
Meteorological Data
Elevation Data
Soil Data YES ALLOCATION

= ' METHODOLOGY




Watershed Model Calibration

 Compares outputs of the model to observed data

* Ensures accuracy of the model and provides
consistency with previously developed models

* Data applied in the calibration

— Within modeling workgroup
e Same flow stations

e Same river water quality monitoring stations and data used
throughout watershed

e Same large river input loading stations used

* Plus...extension of calibration data where available
— Spanning multiple workgroups

* Loading targets are under literature review
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Scale in the Chesapeake Bay Program Watershed Model

Other Data
Sources

Phase 5 Phase 6

Landscape

Sparrow

Nutrients Sediment Nutrients Sediment
AG and Forest: : Sources [fertilizer .II'_;E;:_::: Reviswsfrom
| Used RUSLEZ to estimate Conweestimate EOF | Should we update the manure, at_dth urbzn Sourcesin Phase5
: EQF sediment targets loods directy based on : sediment EQOF a:’e;) :11U|t$“.ﬁd ;Y documentation
Urban: ) avoilable information? | estimates? globslcosMcen Sensitivity documentation
Used Langland and Cronin I CEAP
To estimate pervious vs | APLE
impervious loading |
Field-lewel, hillslope,
and small stream Land to W fact
nd to Waterfactors
processes are 2l Con we estimate ICPRE/USGS Sparrow

combinedin the Edge-

Hillslope and small

such assoil parameters

of-Stream nutrient stream processes are ::::me?ldiww and slopes Land B o 4
estimates combinadin a sediment anlonascape nd Datateam Connects
deliveryratio thatis parameters? Impervious

Mo ECF issimulzated

EQS estimatesare a
combination of regional
factors and fisld-scale

based on the average
distance between each
major land use type and
amasjor river, adjusted
for the coastal plain.

Land Diztateam Urban Tree Canopy

processsimulation ICPRB/USGS Sparrow
calibrated toaversge Land Diata team Urban Stream
expartrates Caorridar

Informed by inputs and
calibration

Directhy Simulated in
HEPF for river averaging
atleast 100 cfs

Calibratedto W0 data

Can we estimate smail
stregm gffects?

Directhy Simulatzin
HEPF for river averaging
at least 100 fs

Calibrate tn WQdata

Explicitly simulated to NHD+
level

Land Dizta team Riparian Forest
Land Datateam Riverine
Wetlands

Center for Watershed Protection
CBP Grant

Explicithy simulat=d

Calibrate to sparrow DFS or
loads?



Scale in the Chesapeake Bay Program Watershed Model
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Scale in the Chesapeake Bay Program Watershed Model
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Scale in the Chesapeake Bay Program Watershed Model
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Sparrow estimates of phosphorus

processes from land to water
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SPARROW Scale vs. P6 Scale

Montgomery Co., MD
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Land Use Load Decisions — Phase 6
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Revised Phase 6 Watershed Model Structure:

as a simple, transparent, and easy to understand

ing tool
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Improvement in Matching the a-priori Targets™
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Prototype Phase 6 — TSSX
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Total Suspended Sediment (TSSX) at 193 Monitoring Stations
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&= improving
Goodness of Fit between Sample Distributions

Total Nitrogen (TOTN) at 149 Monitoring Stations
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Watershed Model Nutrient Export Sensitivity

for accounting of management scenarios
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Provisionally Operational Phase 6 Watershed Model
Phase 532 vs. Phase 6*
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Progress Summary

All models have been extended to the year 2011
Hydrology calibration complete and improved

Provisional Phase 6 watershed model

— Running with PQUAL concept - sensitivities
— Transport factors in development
Immediate next steps

— Continued refinement of sensitivities

— Development of land-stream/stream-river transport
factors

— Integrating extended airshed model with watershed model
and estuarine model

— Further evaluation of linked models in the extended time
period



Calibration Timeline

October 2014 - Rough Draft of major changes to nutrient processing in Scenario Builder will
need to be complete. Continued sensitivity refinement

February 2015 - draft targets for draft land Uses

March 2015 - All major partnership decisions are made on changes to scenario builder
processing and data. Scenario builder final modifications begin.

April 2015 - final targets approved by Modeling Workgroup for draft land uses

Early October 2015 - All inputs are final and delivered to the WSM by the scenario builder
team for the final calibration run. Final targets are based on this information.

December 2015 - Phase 6 draft model is complete.

December 2015 — December 2016 - Evaluation followed by fine tuning during the next year.
Key scenarios available

September 2016 — Final comments on the draft Phase 6 model

December 2016 - All models are final. The partnership decision-making process begins to
discuss how these new models will be used in the WIP3 process
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