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Hydrodynamic Setup

Unstructured SCHISM grid covering full estuary
Open boundary at Chesapeake Bay (CBP Main Bay Model (Run 11fb))

3D boundary forcing for elevation, velocity, temperature, and
salinity

Watershed inputs from Phase-7 CBP WSM

Patuxent river flow replaced by USGS (near Bowie) daily flow data

Atmospheric forcing from ERAS (sflux)
Patuxent Model mesh

10-year continuous simulation (1991-2000)
Resolves mainstem and tributary creeks

Higher resolution in lower estuary and creeks
o Min element area ~55 m?
o Max element area ~73600 m?




Validation Stations and Data

« CBP fixed monitoring stations and Continuously
Monitoring stations across the Patuxent estuary

« CBL PAX cruises
» Selected tributary / creek locations

« Evaluation focused on salinity and temperature

* Only 1991-2000 data were only available at
CBP fixed monitoring stations and Solomons
Harbor creeks
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Where we were in the last meeting

« What Worked Well

o Salt intrusion into the tidal fresh region is reasonably represented
o Seasonal salinity and temperature variability are well captured
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o Salinity bias at specific stations
(e.g., RET1.1 too fresh; LE
stations slightly too salty)
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« What Worked Well * Issues

o Salt intrusion into the tidal fresh o Salinity bias at specific stations (e.g., RET1.1 too fresh; LE stations slightly
region is reasonably represented too salty)

o Seasonal salinity and o Salinity minima and maxima not well captured in some shallow creeks
temperature variability are well o High temperatures in the upper reaches of Solomons Harbor not well
captured reproduced

 What | Changed and What Helped

Boundary forcing updated from RUN7b — RUN11fb, resulting in improved salinity

Watershed inputs updated from Phase 6 — Phase 7 WSM, resolving prior inconsistencies
Atmospheric forcing updated from NARR — ERAS, leading to improved overall performance
Tested sensitivity to water type parameterization — no significant improvement in temperature bias
Refined freshwater source placement

Improved representation of Solomons Island region
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« What Worked Well * Issues

o Salt intrusion into the tidal fresh o Salinity bias at specific stations (e.g., RET1.1 too fresh; LE stations slightly
region is reasonably represented too salty)

o Seasonal salinity and o Salinity minima and maxima not well captured in some shallow creeks
temperature variability are well o High temperatures in the upper reaches of Solomons Harbor not well
captured reproduced

 What | Changed and What Helped

o Refined freshwater source placement
o Improved representation of Solomons Island region
o Investigated atmospheric forcing biases — Developed corrected air-temperature forcing

50 Merged Raw Observed Air Temperature + raw sflux, 1990-2026
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« What Worked Well * Issues

o Salt intrusion into the tidal fresh o Salinity bias at specific stations (e.g., RET1.1 too fresh; LE stations slightly
region is reasonably represented too salty)

o Seasonal salinity and o Salinity minima and maxima not well captured in some shallow creeks
temperature variability are well o High temperatures in the upper reaches of Solomons Harbor not well
captured reproduced

 What | Changed and What Helped

o Refined freshwater source placement
Improved representation of Solomons Island region
o Investigated atmospheric forcing biases — Developed corrected air-temperature forcing

O

o Changed albedo and drag coefficient I: I::f:
o Changed water type again (with corrected air-temperature forcing) |
(Thanks to Wu et al., 2026)

o Revalidated temperature and salinity 3
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Validation Results

MAIN CHANNEL

Surface
Blue line: Model Simulation
Red dots: Observations

Bottom
Green line: Model Simulation
: Observations
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Temperature Validation (1991-2000)
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Temperature Validation (1991-2000)
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Solomons Harbor Creeks

Surface
Blue line: Model Simulation
Red dots: Observations

Bottom
Green line: Model Simulation
: Observations



Salinity Validation (1991-2000) BEFORE

Solomons Landing
(RMSE=1.36, MAE=1.03, R?=0.80, ME=0.50)

Lore's Creek
(RMSE=1.13, MAE=0.96, R?=0.91, ME=0.69)

Ranch Club
(RMSE=1.36, MAE=1.06, R*=0.81, ME=0.37)

30 30 30
254 254 25
£ 204 20 4 20
= g / £ A S N
] P i | N | \ e \
z1s W 7 "lu\'w-f W\ o VA 151 £ ‘e, 15 \ Mol | "
= A / I\ ; VO i | \ . \
g 104" ) RV W e\ 104" VERRY 104/ g
[ l ! /
54 54 54
B L LN AN LR LN B N N LR L. L 0T 0¥ 00" (o7 PP o (P o8
Calvert Marina Hutchin's Cove Cole's Creek
- (RMSE=1.32, MAE=0.97, R?=0.81, ME=0.49) 30 (RMSE=1.20, MAE=0.83, R?=0.83, ME=0.07) 30 (RMSE=1.19, MAE=0.86, R?=0.84, ME=-0.21)
254 254 251
E 20 209, 20
& i ) A A i M A
2151 M\, '\UH f MW% ’ I3 I/\M. 'WL 151 & N (J"l Y] & /A'h‘ w‘l ‘/ 15{ 4 J\v -}\J\ ;M" ,l"h*"“"‘ y I /\\wﬁw‘ ‘/
- g I ¥ \ 1 ) \
ERUR i “\ L Nr ] 10 4¥ i\ "-‘;Jﬂ\j Y LR IRTR \ "\ g gh &N L
, ! ¢ Vol \ v ' NN
51 51 51
B b b
o 00?0t g9 oo ool (g0 o o L I U L UL P L I S U LB LI L L
Pancake Point Bow Cove Pilot Transfer Station
10 (RMSE=1.24, MAE=0.86, R?=0.82, ME=0.23) 10 (RMSE=1.42, MAE=1.03, R?=0.78, ME=0.46) 30 (RMSE=1.76, MAE=1.42, R?=0.78, ME=1.10)
25 25 251
= 20 204 201
& A A A ‘ W ,
a o v
>15{ £ ’\,"qh f“ dlw*‘. AF 1\)‘ 154 f ”\, "Mh !*" ﬂwv -“‘N" )ﬁ»h'\\\ ‘ﬂ 154 ) ’\"“% i ‘M tA’ W‘L,ﬂ
£ ' ‘ | i | i 5 i I
5 104" ¥ "H‘ WW N 104* {} *V' "I',‘ \ Mo | 104 ‘f ? I g
[ U |
54 54 54
0T o 0P 087 (o0 o P o9 ° 0T o 00 PP o \;ﬁ" 0 09 ot° B L LN LN LN
Boat Shop
30 (RMSE=1.61, MAE=1.17, R?=0.76, ME=0.77) 30 (RMSE=1.57, MAE= 126 R’ 0.88, ME=1.00) 30 (RMSE=3.42, MAE= 2 73 R?=0.52, ME=2.68)
254 254 251
£ 20 204 20 1 lu 0 ‘ |
& A A w ‘ N,. o[l
a f " | ' i)
= Al »l- ‘l»\ i
z 15- m 4 N IMP( Mk 15 4 ?f ‘“M'!h lﬁ W”ﬂﬂ 15% -, d’ 0 ‘f” e
£ { ! ! i ; i’
s 10A 10—’"’+ ‘f " B 10 | 19 .
51 51 51
0 T T T T T T T T T 0 T T T T T T T T T 0 T T T T T T T T T
B b B
o7 00? oot g9 g0 ool (g9 o LI I I U LU I L P L G S U L LI L L

Time

Time

Time

Solomons Landing

38.9 A1

38.8 1

38.7 A

38.6

38.5 1

38.4

ALore s Creek

Hutchin’s Cove

A

A Pancake
Calvert Marina“ 4

Bowe Cove

‘ Boat Shop

CBL Pier

Pilot Transfer A

A Ranch Club

o Stations
+ Selected mesh nodes

LE1.4

A Cole’s Creek75*
Point

LE1.4

Bottom Salinity in the creeks
Solomons Harbor stations

-76.4 -76.3




Salinity Validation (1

salinity [PPT]

salinity [PPT]

salinity [PPT]

salinity [PPT]

Solomons Landing
(RMSE=1.52, MAE=1.18, R?= 081 ME=-0.83)

Lore's Creek
(RMSE=1.09, MAE=0.92, R?=0.92, ME=-0.46)

991-2000

Ranch Club
(RMSE=1.50, MAE=1.16, R?=0.82, ME=-0.69)

30 30 30
25 25 25 -
204 20 20 -
J'V M )
/ A / A (’- /
154 o h /M ? 15 4 A I I WA, (] 151 & e y P\ F o
"i "'ﬂ'm H’\“‘ Nr % Fw ”h\ f \N WA WAL ! - i /”\fﬂw\t J ;N i \y N
104/ q | 10 WL ‘v.-"*.\ Vf A W 104 /‘[ N3 7 & Y w
v f | W \ \ S gy
54 5 5
0 ——— 0 ——— 0 —
B L L LN B L. LR L L \0OF (o 00 o 090 o8 09 g2? ° (O o 0% 0¥ 0% g8l g g2? °
Calvert Marina Hutchin's Cove Cole's Creek
30 (RMSE=1.32, MAE=0.95, R?=0.83, ME=-0.56) 30 (RMSE=1.43, MAE=1.06, R?=0.84, ME=-0.81) 30 (RMSE=1.63, MAE=1.30, R?=0.85, ME=-1.13)
254 25 4 254
20 201 A 20
A ﬂ Y f‘ i A
15{ & Na 1 a /ﬂ sl 4 fin 154 & Y § Mo
bW { b‘ ‘lﬂm hﬁ.ﬁ Jﬂ f Y y ¥i ¥ W r‘ W‘V k ' ' ‘h fw"" \ o R S AT A M/ '\_“"r'"(“ y
| I J . i y A | W ) f \
10 4 | r '\J 1| 104 ; M| 1040 \ ” el N W
PV AN et TR A, NN A Ay
54 ! 5 5
0 —— 1 0 —— 0 ——
(97 499 (O (o (o (o ot P (97 (9P (O (o (o (o b P R L. L LRI LN . S
Pancake Point Bow Cove Pilot Transfer Station
30 (RMSE=1.35, MAE=0.99, R*=0.84, ME=-0.67) 30 (RMSE=1.34, MAE=1.00, R*=0.81, ME=-0.41) 30 (RMSE=1.29, MAE=0.95, R?=0.82, ME=-0.40)
25 25 25 -
201 h “ 20 A 201 3
A ; p dho e i o A X
VA TN A’s M fl :’\,m ey ’\ AT T ALt
! { |‘| \I .l- W 1 " 4 N h’ " AR LY, k1 a A ,\ .
10 /ﬂ‘ TR 104/ N 104/ TARRT Vg I fif
\ ‘ I \f |
P [ | A s
¥ r I
54 5 5
0 — 0 — 0 —
(97 499 (O (o (o0 (o (o P 397 P (O o (o0 (o (o P ® (9T @ o o7 o0 98 P P
Boat Shop CBLPier LE1.4
0 (RMSE=1.38, MAE=1.02, R*=0.77, ME=-0.06) 20 (RMSE=1.39, MAE=1.09, R?=0.85, ME=0.49) 30 (RMSE=2.73, MAE=2.15, R*=0.64, ME=2.04)
25 25 25
20 M | 20 ’; 201 [l 5 W . ll.“‘h‘l
- L it VA W
151 “‘,‘ FW q W* m.ﬁ ’! 151 \!f‘i i h; .“,I! P' ﬁ'k‘f ) 154 ’ g o I“HW
10— [ T | 10 —L‘p‘ r | m 104"
| ' '
5 54 ! 54
0 T T T T T T T T T 0 T T T T T T T T T 0 T T T T T T T T T
B LS SN P A L L L L S SN P A L AL LR EN L . A A L YL

Time

Time

Time

38.9 A1
38.8 1
+
38.7 A
+
38.6
38.5 1

38.4

ALore s Creek

Hutchin’s Cove Ranch Club

A

Solomons Landing

o Stations
+ Selected mesh nodes

LE1.4

A

_ A Pancake Point
Calvert Marina“ 4

Bowe Cove

Pilot Transfer A Boat Shop

CBL Pier LE14

« Bottom Salinity in the creeks
« Solomons Harbor stations

A Cole’s Creek75*

-76.4 -76.3




Salinity Validation (1991-2000

Solomons Landing
(RMSE=1.39, MAE=1.13, R?=0.85, ME=0.69)

Lore's Creek

Ranch Club
(RMSE=1.64, MAE=1.20, R?=

BEFORE. .

3891 o Stations

+ Selected mesh nodes

38.8 1

(RMSE=1.39, MAE=1.07, R?=0.82, ME=0.47) 0.79, ME=0.70) 38.7 4
30 30 30
25 1 25 1 25 +
£ 201
151 \ A # | -jw 38.6
2 W‘.\ d \\ \ E
FRUE \',,
54
+
0 —— 0 — r 0 —— 38.5 %
B Be Be
o 00?0t (g9 oo ol (g0 o LI R U L UL L P L LR B L LI L L
Calvert Marina Hutchin's Cove Cole's Creek
10 (RMSE=1.46, MAE=1.19, R?=0.83, ME=0.77) 10 (RMSE=1.29, MAE=1.00, R?=0.85, ME=0.47) 30 (RMSE=1.31, MAE=1.02, R?=0.84, ME=0.33) +
254 254 251 303
+
£ 204 20 1 20
VALY Wy, e W i
f PATIMAYWAVAS 1Y IS AVl Vﬁ‘f Wi \*‘Wﬂ i /’M | ’
£ . - -
4 4 N n b
10 | 10 ' $e 10 A Lore’s Creek LE1.4
54 ® L 54 - ¢ : 54 2
- 3
) M S S N S S A % M S S S N S S N S % A S S S S S S i — Hutchin’s Cove A Ranch Club
1 08? 00® 0P 000 o' o0® o8 o® 1 00?00 009 o0® o 00® oo o® 1 08? 00® 099 o0® o 0P oo _at® )
R U S LU B U B SCEEC LR LA LN L KR S L SRR S A MR Solomons Landin
9 A A Cole’s C K 76.5 76.4 76.3
Pancake Point Bow Cove Pilot Transfer Station 49 — 2 A
10 (RMSE=1.49, MAE=1.18, R?=0.83, ME=0.75) 10 (RMSE=1.59, MAE=1.32, R?=0.82, ME=0.92) 30 (RMSE=1.75, MAE=1.43, R?=0.79, ME=1.07) P k P . t O e S ree
‘ ancake roin
254 254 251 Calvert Marina A
£ 204 204 20 Bowe Cove
a. . H
25 £ 3 W 15 W3 y W 5 Pilot Transfer A\
I 4 \ \ ' 4 Boat Shop
® 10 ! 10 4 ﬁ h‘ 10 4
0 r r T r T T T . : 0 . T . r : r r y r 0 : . : r : r r : r 1
Ol 087 0o 0 o9 ool oo® 0% oo Ol 087 o0 o8P 09® o3 0% oo? oo Gl P o0 4 o0® oF! o9 009 P CBL Pler LE1 4
4277 4977 4977 4077 4077 4970 4077 4077 40 4277 4977 407 4977 4077 407 4077 4977 40 4277 4977 407 4977 4077 4070 4077 4977 A0 .
Boat Shop LE1l.4
(RMSE=1.65, MAE=1.25, R?=0.80, ME=0.87) CBLPier (RMSE=1.31, MAE=1.06, R?=0.91, ME=0.89)
30 30 30
25 1 25 1 25
E 20 201 \
= .
2154 15 | “ *
£ ' -
© 10 10 4 W'
L] L] L] 1]
’] : ] Surf Salinit th Kk
°
urrace salinity In the Creeks
0 T T T T T T T T T 0 T T T T T T T T T 0 T T T T T T T T T
1 00® 00® 0P 08P o) oo® o8 o® 1 00?00 009 o0® o 00® oo oe® 1 08? 00™ 009 o0® o8 0P oo _at® .
- Solomons Harbor stations
Time Time Time



38.9 A1

| | [ | | |
alinity Validation
—
Solomons Landing Lore's Creek Ranch Club 4
10 (RMSE=1.45, MAE=1.09, R?=0.84, ME=-0,71) 10 (RMSE=1.46, MAE=1.11, R?=0,84, ME=-0,60) 30 (RMSE=1.55, MAE=1.16, R?=0,80, ME=-0,34) 38.7 A
25 1 25 1 251 5

o Stations
+ Selected mesh nodes

£ 204 20 20
o e o I'” M : ) *nay . 38.6
15 15 " 15 . :
A LYWk W] Ly ey S ¥l P ‘
g 104/ y IIL \“ff\l \ 10 4 ‘.7( ‘u\{ \,\!\,\d \ ® | 104 .‘n 'Kf \?\’
5 1 5 o ¢ . 5 e o
. +
0 r ! ! : : . : ! ! 0 ' ' ! ! ! ! + T ! 0 t ! ! r | T T . ' 38.5 A -
ICLERC LR g LR UL R LSRRI R LU o ICHERC LRI LR LURC LI L o
Calvert Marina Hutchin's Cove Cole's Creek
0 (RMSE=1.30, MAE=0.93, R*=0.84, ME=-0.30) 30 (RMSE=1.29, MAE=0.95, R*=0.86, ME=-0.42) 30 (RMSE=1.41, MAE=1.09, R*=0.85, ME=-0.59) r'Y
38.4
25 4 25 1 25 4 k:
= 201 20 20
At o4 \i 3 ;
15 15 15 +
g i \ ' I 7‘« V' ™ W, Wt N\ .
5 10 Y h o ° 101 ! \/ TW! ‘ Lore’s Creek
5 b ;. . 5 0 | : A LE1.4
o ol % S S A S S S S . — Hutchin’s Cove A Ranch Club
B od P o0 o8l o0® o0® o0 P god 009 00® o8 o0® o0® o P gob 009 00® o8l 0% o0® O .
,\‘q"ﬂ' 4927 40" 4097 1020 0Bl (9B g% 0 @q‘l 4977 02" 10B? (g% (Bl (PP (g o0 \qq‘l 49%? 409 (0d? 00 o8l (oW o0 ¥ Solomons Landlng A ' . '
Pancake Point Bow Cove Pilot Transfer Station A A Cole’S Creek 102 =764 =703
(RMSE=1.24, MAE=0.92, R*=0.85, ME=-0.20) (RMSE=1.29, MAE=0.99, R*=0.83, ME=-0.06) (RMSE=1.31, MAE=0.97, R*=0.82, ME=-0.20) .
% % 30 _ A Pancake Point
25 25 25 Calvert Marina“ 4
E 204 20 204, Bowe Cove
£ > : A ! Pilot Transfer A
i E 1 A iy
z1s 15 M‘\i 15 j ‘ﬁm " i J { b H’Q Boat Shop
104 10 4 N 10 -rf \t l J’fﬁ\’m
| | T A
L L IR CBL Pier
LI L L xqg‘l o 9 g LI LI L x‘ﬁ“ LI LN LI I i \,‘ﬁ“ o o LE1 4
Boat Shop LE1.4
10 (RMSE=1.40, MAE=1.04, R?*=0.80, ME=-0.05) 10 CBLPier 30 (RMSE=1.10, MAE=0.84, R?=0.89, ME=0.20)
25 1 25 1 25 1
E 204 20 20 1
a .
g% M M 151 /"R 15 *
£
310 w "l 10{ W w 10 ‘ :
5 . 5 5 1N 1
« Surface Salinity in the creeks
09 08?08 op® @9" Ao o o (03 09? 0p* (o ot @'*1 (0% 997 o® (03 09? (0p* (o o® \;3'*1 9% o o ° SOlomonS H arbor Statlons

Time Time Time



Temperature Valldatlon (1991-2000)
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Temperature Validation (1 991—2000)
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Temperature Validation (1991-2000)
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Investigation Path
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What | Learned

« Atmospheric forcing is critical for temperature accuracy in shallow areas.
* Model now reproduces observed temperature and salinity reasonably well.
« Scenario experiments provide hypotheses for future oxygen studies.

Next Step

* Implement biogeochemical model

 Validate dissolved oxygen

* Quantify effects of warming and flow changes on oxygen dynamics
« Evaluate physical vs biogeochemical controls

27
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