39.41

Al in the
39.29} nester River:
-q‘___r"._w" '
-
39.18} (‘*
39.06}
38 95 Jeremy Testa UMCES
| Damian Brady UMaine
Kelly Cole UMaine
Ming Li UMCES
38-83 67 -76.5 -76.32 -76.14 -75.96 -75.79




ROMS-RCA in the Chester River estuary

39.33

39.24¢

e 70 m horizontal resolution
e 10 vertical layers

* Forced by 1 FW source

e dt=20s

e |nitial t/s from CH3D

39.16¢
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ROMS-RCA Grid Resolution




ROMS-RCA: Where We Stand

Initial run: 1 FW source at upstream boundary, no atmospheric forcing,
2003 only

Run 2 (Right now): 12 FW Sources, N
no atmospheric
forcing, 2003 only

3895 1 1 1 1 1 1 1 1 1
/B35 763 7625 762 7615 7B 7605 7B 7585 75H 7585

Run 3 (Early June): 12 FW Sources, full atmospheric forcing, 2003 only

Run 4 (July...): 12 FW Sources, full atmospheric forcing, 2003-2011

....and then the fun begins



Freshwater Inputs to the Chester ROMS

‘s g . s )
(NI >
e ~—

Initial Runs forced with FW
to 1 upstream cell that
Represents 8 watershed units
~41% of total watershed flow

Realistic t/s in FW flow




Salinity Simulations in Chester ROMS

Salinity at Station CHE0348
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Temperature Simulations in Chester ROMS

Water Temperature at Station CHE0348

Water Temperature at Station XIH00T7

WL I I I 1 3 ;W
Fe & - =
-] =]
= nf 1 S 1
e &
-E 15} 4 g 15} R
E ol | E . WAJWW,A.M/MW
= [
s —— Observed . 5 —— Observed E
——— Prodicted | . | Pradicted
08121103 08/24/03 08127103 OBI30/03 09102103 oWDSID 0812103 08/24/03 08127103 OBI30/03 03102103
T 5 .
_E‘m‘ ,\' a0 —F = DAL E ] — = MK B
s Lug =0 — Lag=0
g 25} H\Lf‘ 1 5 L BT g 5 Bl 2o
[ ] = Skl = §,543 a E kil = 0,541
E 20 S G §n =, ; EL Ezu
2 15} 1 B | S 15} j\_M“ = v ] Eﬁ ]
-E " '.E E g ‘_r’fdb wwlﬁ. JIH“-JF\. .E -
g L 2 10 4 @ Li] & 10 a
g -
-l | @ | & . i)
] A A H A i = ! ! )
= 9 T o7owes  oeowos  oenwes oo doims 0 5 10 15 20 26 30 F 070103 080103 DOI103 1010103 110103 0 & 0 15 20 25 30
Ohaerved [deg C) Observed (deg C)
01-May-2003 to 01-Sep-2003
35 : . :
e CBPData
® Model Results
30- g .
T Cleary, atmospheric temperature
G' ] .
-t [ P N R | T " g fluxes are important ...
£2 :
’g_ s e 3 .
§ 1] ¥ I Problem biggest downstream
8 .x'/.‘ 1
E 10+ % /}_{/’E
Y = o .§ ---------------- %
. | | | .
0 10 20 30 a0 50

Distance Alona Transect (km)

090503



Stratification Weak, but

Present

01-May-2003 to 01-Sep-2003

Bottom Minus Surface Salinity (PSU)

® CBP Data
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ROMS misses near-seaward
boundary stratification

Currently, no salt forcing at boundary
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Anticipated Issues with

Water Quality Simulations



ET41 JulSept PP (mg 1)

(1) Can We Capture Abrupt Decline in Chlorophyll-a in Upper Chester?

ET41 JulSept CHLA (mg m ™)
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(2) Can We Capture
Storm Flow P?

1994-2014
(Model and
Measured)

TN and TP
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(3) Can We Capture High Diel Variability in O,, Chla, etc?
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Summary

(1) Which aspects of your model work well, and why?
*?
*Detailed grid and resolution of small tributaries allow a run given key missing forcing
*Encouraged that next simulations will be much better

(2) Where is improvement most needed and most possible?
*Temperature simulation — should be much better once atmospheric loading added
*Salinity will be improved — adding /distributing FW sources will improve simulation

(3) Do you have specific ideas for future improvements of your T,S simulations?
*Adding additional 11 FW sources, atmospheric forcing, shallower forced depth

(4) Future Work:

* Turn on biogeochemistry in year 2003

* Work with ODU group for SAV in COAWST?

* Continue long-term Chester water-quality analysis
* Try to account for TP during storm flow

* Historic Chester data (early 1980s...perhaps earlier)
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