PROGRESS REPORT OF
RAPPAHANNOCK RIVER MO

DELING

Quarterly meeting: Oct. 28, 2026

Pls: Jian Shen, Qubin Qin, Zhengui Wang, and Pierre St-Laurent
Advisory team: Joseph Zhang and Marjorie Friedrichs




Outline

) T
TF3.2 RMSE 5= 0198

WMM




Marge bay grid and Rappahannock River grid

° -;“:“"l i L‘.. ° ° °
Merged grid ﬂ?"hﬁ\mﬁ% High-resolution grid

KIS
LRk
T

vy N
ﬂfm‘ﬁf‘vl ﬁ%ﬁ 'éﬁa’
Y, gﬁ*

Vi

KT 4ﬂhﬁﬁ%
e T By

L
RREH

[1
e
k]
s
i
HERRA

i

/h
L]
[T

L]

]
M)

,Ef
D%
SH

AN
N

2

4

S

%
ik
ASD
VAR



Progress

o Configurate Rappahannock River using updated MBM
o Changed watershed loading
o marsh input and SAV included

o Test both hydrodynamic model and water quality model
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Previous Rapp. model results
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Previous Rapp. model results Current MBM Results
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Previous Rapp. model results Current MBM Results
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Previous Rapp. model results
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Previous Rapp. model results Current MBM Results
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Previous Rapp. model results Current MBM Results

- RET3.2 RMSE_s= 0.47 RESE_b= 0.0 skill_s= 0.99 skill_b= 0.0 o RET3.2 RMSE_s= 0.46 RESE_b= 0.0 skill s= 0.99 skill b= 0.0
—— P6v4 surface —— Pév4 surface
—— P6v4 bottom —— P6v4 bottom
-_U_‘Aﬂ P ® obs. surf.
> .
=
O 20

] -
10991 1992 1993 1994 1995 1996
RET3.2 RMSE_s= 0.13 RESE_b= 1.35 skill_s= 0.99 skill b= 0.92

0 |
1991 1992 1993 1994 1995 1996 1991 1992 1993 1994 1995 1996
RET3.2 RMSE_s= 0.02 RESE_b= 0.04 skill_s= 0.78 skill_b= -0.19

PO4 mg/l

0.3
) .
0.2/
cEr H et
Zo1y : . : .
o & * [ L] o ®
i HE\’W e vee o] ® @& ”.Eﬁm",‘h” o
1991 1992 1993 1994 1995 1996 1991 1992 1993 1994 1995 1996
100 RET3.2 RMSE s= 0.04 RESE b= 0.17 skill s= 0.99 skill b= 0.47 RET3.2 RMSE_s= 0.03 RESE_b= 0.07 skill_s= 0.99 skill_b= 0.89
' 0.8
=075 506/
E E %
0.50 ™ 0.4
g 8 [ ] 13
Qo25p s =02 . m .
) ™ ~
ocol . o8 eses® ass v - 00! k- m“w .Mmfj-
1991 1992 1993 1994 1995 1996 1991 1992 1993 o 19s4 ) 1995 1936
RET3.2 RMSE s= 0.01 RESE b= 0.0 skill s= 0.31 skill b= -0.33 w100l RET3.2 RMSE_s= 0.01 RESE_b= 0.01 skill_s= -2.01 skill_b= -1.51
0.100 -108:
0,075 5, 0075
£ 0.050!
0.050 <
Q . ° °
0.025 0-025" e o e oo @ ) * e . s LI
@ - e L ] L * !. - e e e e 200 00 O @ L]
0,000, Wodmm ¢ Al WS s~ M, 0.000 220 BN !WW‘ L 00 a® 8% S 0 e
1991 1992 1993 1994 1995 1996 1991 1992 _1993 _ ) 1394 . 1995 1996
RET3.2 RMSE s= 0.22 RESE b= 0.96 skill 5= 0.99 skill b= 0.11 RET3.2 RMSE_s= 0.22 RESE_b= 0.78 skill_s= 0.99 skill_b= 0.68
=20 320
=) £
g 8%
S 10 o °
M LTI 0 epenniad®ieg 508 o a0
Q — . — - — S-S el . .- o* 1991 1992 1993 1994 1995 1996
1996 RET3.2 RMSE_s= 0.41 RESE_b= 1.98 skill_s= 0.95 skill_b= -3.91
11
O
a1 1022 1043 1984 1985 1295

1991 1992 1993 1994 1995 1996



Previous Rapp. model results Current MBM Results
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Previous Rapp. model results
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Previous Rapp. model results
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Previous Rapp. model results
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New Rapp. model results
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New Rapp. model results Current MBM Results
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New Rapp. model results Current MBM Results
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Summary and next step

The updated Rappahannock River model improves water quality simulations
compared to the previous version.

Differences between the Rappahannock River model and MBM at mainstem stations

suggest that processes within the Rappahannock River also influence condifions in
the mainstem.

Next steps: Further model calibration and documentation.
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