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b. Modeling framework
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|.2 Watershed delineation

Example of watershed daily flow distribution
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Morgan Creek Ground water discharge
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USGS gauge

Ref: Phillip, O. M (2003): Groundwater flow patterns in extensive shallow aquifers with gentile relief, Water Resources

Research, Vol. 39. No. 6, p1149
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I1.1 Monitoring setup
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Field Station Map

Divided into three major
basins
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1. Tidal fresh and middle
Chester River basin

2. Corsica River basin

3. Lower Chester River
basin

(used later for presenting
modeling results)
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II.2 Parameter specification

a. Optimal temperature for algal bloom

Chester River: CHLA VS. WTEMP

Observation

T=5, rIkKT1=0.01, rKT2=0.01

T
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c. Light attenuation

The formulation for light attenuation is as follows:

Ke = ay + a; *x CHLA + a, = TSS
Ke: light attenuation (m™1)

ay: background attenuation (m™1)

2
a. : attenuation coefficient for CHLA (m—)

2
a, : attenuation coefficient for TSS (m?)

where a0=0.26; al1l=0.017; a2=0.07;

1) CHLA is calculated from the model.
2) TSS is estimated based by PC (particulate carbon)
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3)* Eventually, TSS will be provided by SCHISM sediment transport model directly




I1l. Water quality modeling results

1. The water quality model is executed directly coupling with SCHISM. The time step used for both model is 120 sec.
2. Water quality model has been verified by simulating consecqtiv§ years of 2003 and 2004
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Stations selected in Corsica River and lower
Chester River
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Salinity in the tidal fresh and middle Chester River
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WTEMP(°C)

Temperature in the Corsica River and lower Chester River
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Dissolve oxygen in the tidal fresh and middle Chester River
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Dissolve oxygen in the Corsica River and lower Chester River
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Nitrite/nitrate in the tidal fresh and middle Chester River
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a  dataflow

o  ObsLongTerm
surface

bottom

XHH4916 XHH4931 XHHA4742 XHH3851
2 . : . 1 . . : 15 : . . 3 :
. _ 25|
sl | o8
1F 1 2t
06 ]
1} - 15|
0.4 N 'ﬂ
05 1
05
02y ' )\_‘ 05 M
u o
0 L L 0 L 1 L 0 1 L i: 0 1 1
2003 2004 2005 2003 2004 2005 2003 2004 2005 2003 2004 200¢
XHG1579 XGG9992 ET4.2 XHG0859
25 : 25 . 25 . :

2t 2t

15} 1.5}

1 1

05} 0.5¢

I L 0 I 1 L 0 I L I 1 ' n
2003 2004 2005 2003 2004 2005 2003 2004 2005 2003 2004 200¢




PO4F(mg/l)

Phosphate in the tidal fresh and middle Chester River
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V. Computation performance and future work

1). Total model grid node number: 9234, element number: 12737
2). Run time: 2-year simulation 56 hours using 48 parallel processors.
3). Facility: HPC cluster of College of William and Mary. Processor type: Xeon X5672; peak performance of 15

teraflops.

For more information: http://www.hpc.wm.edu/SciCloneTutorials/WhJTFE

Future work:

1. Further improving phosphorus concentration simulation
2. Obtaining the sediment concentration for the water quality directly from hydrodynamic sediment transport model

3. Complete all the simulation years operationally - e — 2
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