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Overarching Goal of EH Component: 
    

To help improve operational modeling of hypoxia in 
Chesapeake Bay 

 

Methods: 
 

The	
  U.S.	
  IOOS	
  Testbed	
  Project	
  

 

•    Compare relative skill of various Bay models 
 

•    Compare strengths/weaknesses of various models 
 

•    Assess how model differences affect water   
 quality simulations  

         
 
 

 
 
 
 
 

What should a  
“Next Generation Bay Model” entail? 





	
  
o 	
  	
  ICM:	
  CBP	
  model;	
  complex	
  biology	
  
o 	
  	
  BGC:	
  NPZD-­‐type	
  biogeochemical	
  model	
  
o 	
  1eqn:	
  Simple	
  one	
  equa>on	
  respira>on	
  

(includes	
  SOD)	
  
o 	
  1term-­‐DD:	
  depth-­‐dependent	
  respira>on	
  

(not	
  a	
  func>on	
  of	
  x,	
  y,	
  temperature,	
  	
  	
  
nutrients…)	
  

o 	
  1term:	
  Constant	
  net	
  respira>on	
  
	
  

Five Biological (DO) Models 
Configured for the Bay 



Six	
  combinaQons:	
  	
  
	
  
o 	
  	
  CH3D	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  +	
  	
  	
  	
  	
  	
  ICM	
  	
  	
  	
  	
  CBP	
  model	
  
o 	
  	
  EFDC	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  +	
  	
  	
  	
  	
  	
  1eqn	
  
o 	
  	
  CBOFS2	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  +	
  	
  	
  	
  	
  	
  1term	
  
o 	
  	
  ChesROMS	
  	
  	
  	
  	
  +	
  	
  	
  	
  	
  	
  1term	
  
o 	
  	
  ChesROMS	
  	
  	
  	
  	
  +	
  	
  	
  	
  	
  	
  1term+DD	
  
o 	
  	
  ChesROMS	
  	
  	
  	
  	
  +	
  	
  	
  	
  	
  	
  BGC	
  
	
  

Coupled hydrodynamic-DO models 

Physical	
  models	
  are	
  similar;	
  biological/DO	
  models	
  differ	
  drama>cally	
  
	
  

All	
  models	
  (except	
  CH3D)	
  run	
  using	
  same	
  forcing/boundary	
  	
  
	
  condi>ons,	
  etc…	
  



Model Skill  

How	
  well	
  do	
  the	
  models	
  
represent	
  the	
  mean	
  and	
  
variability	
  of	
  straQficaQon	
  
and	
  dissolved	
  oxygen	
  at	
  	
  

~40	
  CBP	
  sta>ons	
  	
  
in	
  2004	
  and	
  2005?	
  

=	
  ~40	
  CBP	
  sta>ons	
  used	
  in	
  
this	
  model-­‐data	
  comparison	
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CH3D,	
  EFDC	
  reproduce	
  boaom	
  salinity	
  best	
  

unbiased	
  
RMSD	
  
[psu]	
  

bias	
  [psu]	
  

2004 Bottom Salinity 



CH3D	
  reproduces	
  hydrodynamics	
  beaer	
  than	
  the	
  ROMS	
  models:	
  
the	
  mul>ple	
  model	
  comparison	
  has	
  increased	
  our	
  confidence	
  in	
  
the	
  CBP	
  model	
  

unbiased	
  
RMSD	
  
[psu/m]	
  

bias	
  [psu/m]	
  

2004 Stratification 



2004 Bottom DO 

CBP	
  model	
  does	
  well,	
  but	
  other	
  models	
  do	
  equally	
  well,	
  
even	
  though	
  they	
  were	
  not	
  as	
  skillful	
  in	
  terms	
  of	
  stra>fica>on	
  

unbiased	
  
RMSD	
  
[mg/L]	
  

bias	
  [mg/L]	
  



2004 Hypoxic Volume 

Again,	
  CBP	
  model	
  does	
  well,	
  but	
  other	
  community	
  models	
  are	
  
rapidly	
  improving;	
  some	
  now	
  do	
  equally	
  well	
  

unbiased	
  
RMSD	
  
[km3]	
  

bias	
  [km3]	
  



2004 Hypoxic Volume 

Mul>ple	
  model	
  comparison	
  demonstrates	
  that	
  improving	
  
the	
  physical	
  model	
  can	
  be	
  just	
  as	
  important	
  as	
  improving	
  
the	
  biological	
  model	
  

unbiased	
  
RMSD	
  
[km3]	
  

bias	
  [km3]	
  

Same	
  biology,	
  
different	
  physics	
  

Same	
  physics,	
  
different	
  biology	
  



2004 Hypoxic Volume 

unbiased	
  
RMSD	
  
[km3]	
  

Bias	
  [km3]	
  

5-­‐model	
  average	
  does	
  
beaer	
  than	
  any	
  single	
  
model	
  

What	
  about	
  other	
  years,	
  besides	
  2004?	
  	
  



15-year Climatological 
Hypoxic Volume 

By	
  adjus>ng	
  the	
  advec>on	
  scheme	
  in	
  ROMS,	
  the	
  HVs	
  now	
  
agree	
  beaer	
  with	
  the	
  data;	
  maybe	
  an	
  adjustment	
  to	
  the	
  
advec>on	
  in	
  CH3D	
  could	
  result	
  in	
  a	
  similar	
  improvement?	
  

Interpolated	
  
CBP	
  data	
  

New	
  
ROMS	
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15-­‐year	
  Qme	
  series	
  (1991-­‐2005)	
  mean	
  boZom	
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All	
  models	
  do	
  well	
  at	
  many	
  of	
  the	
  CBP	
  staQons	
  

CB4.1C	
  



IH6

IH5
IH3

H-3
H-2

H-1

C-3
C-2

C-1
OP-3

OP-2

OP-1

ON-3

OC-3

H-1A

CS-3

WT8.3

WT8.2

WT8.1

WT7.1

WT6.1

WT5.1

WT4.1

WT2.1
WT1.1

WE4.4

WE4.3

WE4.2

WE4.1

TF5.6

TF5.5TF5.4

TF5.3

TF5.2

TF4.4

TF4.2

TF3.3

TF3.2

TF3.1
TF3.0

TF2.4

TF2.3 TF2.2

TF1.7

TF1.6

TF1.5

TF1.4

TF1.3TF1.2

TF1.0

LE5.5

LE5.4
LE5.3

LE5.2

LE5.1
LE4.3

LE4.2

LE4.1

LE3.7

LE3.6
LE3.4

LE3.3LE3.2

LE3.1

LE2.3

LE2.2

LE1.4
LE1.3

LE1.1

ET9.1
ET8.1

ET7.1

ET6.2

ET6.1

ET5.2

ET5.1

ET5.0ET4.2

ET4.1

ET3.1

ET2.3

ET2.2

ET1.1

EE3.5

EE3.4

EE3.2

EE3.1

EE3.0

EE2.2

EE2.1

EE1.1

CB8.1
CB7.4

CB7.3

CB7.1

CB6.3

CB6.2

CB6.1

CB5.5

CB5.4

CB5.3

CB5.2

CB5.1

CB4.4

CB3.2

CB3.1

CB2.2

CB2.1

CB1.1

CB1.0

TF5.6A
TF5.5A

TF5.2A

TF5.0J

TF5.0A

TF4.4ATF4.1A

TF4.0P

TF4.0M

TF3.2A

TF3.1W

TF3.1E

TF3.1C

RET5.2

RET5.1

RET4.3

RET4.2

RET4.1

RET3.2

RET3.1

RET2.4
RET2.3

RET2.2

RET2.1

RET1.1

LE5.5B

LE5.2S

LE4.2S

LE3.6N
LE3.3A

ET10.1

CB8.1E

CB7.4N

CB7.1N

CB5.4W

CB4.3W
CB4.3E

CB4.2W CB4.2E

CB4.1W
CB4.1E

CB3.3C

XFB1986

XDJ9007

XAK7810

WIW0141

WIL0013

TRQ0146

TRQ0088

TOW0030

SEN0008

SAV0000

RET5.2S

RET4.3S

RET3.1S

PXT0972

PXT0809

POT2766
POT2386

POT1830

POT1596

POT1595

POT1472

POT1471

POT1184

POK0087

PAT0285

PAT0176

NPA0165
NBP0689

NBP0534

NBP0461

NBP0326 NBP0103

NBP0023

MON0528

MON0269

MON0155

MON0020

MAT0078

JON0184

HOK0005

GUN0476

GUN0258

FRG0018

DER0015

CON0180

CON0005

CAC0148

CAC0031

BPC0035

BDK0000 ANT0366

ANT0203

IH4

IH2

IH1

WT3.1

TF2.1

LE1.2

ET2.1

EE3.3

CB7.2

CB6.4WE4.2S

WE4.2N

TF3.1D TF3.1B
TF3.1A

LE5.5A

LE5.2N

LE4.3S

LE4.3N

LE4.2N

LE3.6S

LE3.2S

LE3.2N

CB7.3E

CB7.2E

CB7.1S

CB5.1W

CB4.3C

CB4.2C

CB4.1C

CB3.3W CB3.3E

XGG8251

XCI4078

WXT0001

TF5.5AS
TF5.5AN

RET5.2N

RET5.1A

RET4.3N

RET3.1N

PIS0033

NOM0007

MNK0146

MDR0028

MAT0016

GWN0115

GUN0125

GEO0009

CJB0005

CCM0069

BXK0031

ANT0044

MARYLAND

-

0 5 10 15 20

Miles

DELAWARE

VIRGINIA

WEST  VIRGINIA

!

WBE1

SBE5

SBE4

SBE3

SBE2

SBE1

SBD4

SBD1

SBC1

SBA1

LAF1

ELI3

ELI2

EBE2EBE1
WBB05

LFB01

LFA01LE5.6

ELE01

ELD01

EBB01
EBE1-E

ELI1

!

!

TWB06

TWB05

TWB04

TWB03

TWB02
TWB01

TUT01

TTX27

TPB01

TOR01

TNA01THR01

TFS01

TFC01TDU01

PWC04

PTB01

PMS51

PMS48

PMS46

PMS44

PMS41

PMS39

PMS37

PMS35

PMS33
PMS31
PMS29

PMS27
PMS25

PMS23
PMS21

PMS18

PMS16

PMS13
PMS12

PMS09
PMS08

PMS07

PMS03
PMS02

KNG02

KNG01

ANA30

ANA29

ANA24
ANA22

ANA21

ANA20

ANA18

ANA17

ANA16

ANA14

ANA13 ANA12

ANA10
ANA09

ANA07

ANA04

TFD01

PMS11PMS10
PMS05

PMS01

ANA27
ANA26

ANA25
ANA23

ANA19

ANA15

ANA11

ANA08

ANA06
ANA05

ANA03 ANA02

ANA01

AAG02

AAG01

TFB01

TDA01 TCO06

TCO01

TBK01

RCR09
RCR07

RCR04

ANA0082

RCR01

RCM0111

SMT13

SMT12

SMT11

SMT10SMT09

SMT08

SMT07

SMT06

SMT05

SMT04

SMT03

SMT02

SMT01

SMSMC

SMT10B

SMT10A

SMNT14

SMNT13

SMNT12

SMNT11

SMNT10

SMNT09

SMNT08

SMNT07

SMNT06SMNT05

SMNT04

SMNT03

SMNT02

SMNT01

SMNT09.5

See
St. Mary's

Inset

See
Elizabeth

Inset

James         River

York R.

Rappahannock

R
iver

Potomac

River

N
an

tic
ok

e
R

.

P
a

tuxent   River

Chop
tank

R
iv

er

Che
ste

r R
.

Patapsco R.

S
usquehanna R.

See DC
Inset

Potomac

St. George Cr.

S
t. M

a ry 's R
.

C
hesapeake B

ay

E
lizab eth R

. Lafayette R.

Eastern Br.W
este

rn Br.

So
ut

he
r n

 B
r .

0 1 2 3

Miles

Elizabeth River
Inset

0 1 2 3

Miles

St. Mary's River
Inset

0 1 2 3

Miles

Washington, DC
Inset

River

P
ot

om
ac

 R
.

Legend

Fall Line

Maryland and Virginia
Water Quality

Monitoring Stations

CB5.4	
  

WT5.1	
  

1-­‐term	
  Scully	
  models	
  overesQmate	
  annual	
  mean	
  	
  
boZom	
  DO	
  in	
  north	
  and	
  underesQmate	
  in	
  south	
  



IH6

IH5
IH3

H-3
H-2

H-1

C-3
C-2

C-1
OP-3

OP-2

OP-1

ON-3

OC-3

H-1A

CS-3

WT8.3

WT8.2

WT8.1

WT7.1

WT6.1

WT5.1

WT4.1

WT2.1
WT1.1

WE4.4

WE4.3

WE4.2

WE4.1

TF5.6

TF5.5TF5.4

TF5.3

TF5.2

TF4.4

TF4.2

TF3.3

TF3.2

TF3.1
TF3.0

TF2.4

TF2.3 TF2.2

TF1.7

TF1.6

TF1.5

TF1.4

TF1.3TF1.2

TF1.0

LE5.5

LE5.4
LE5.3

LE5.2

LE5.1
LE4.3

LE4.2

LE4.1

LE3.7

LE3.6
LE3.4

LE3.3LE3.2

LE3.1

LE2.3

LE2.2

LE1.4
LE1.3

LE1.1

ET9.1
ET8.1

ET7.1

ET6.2

ET6.1

ET5.2

ET5.1

ET5.0ET4.2

ET4.1

ET3.1

ET2.3

ET2.2

ET1.1

EE3.5

EE3.4

EE3.2

EE3.1

EE3.0

EE2.2

EE2.1

EE1.1

CB8.1
CB7.4

CB7.3

CB7.1

CB6.3

CB6.2

CB6.1

CB5.5

CB5.4

CB5.3

CB5.2

CB5.1

CB4.4

CB3.2

CB3.1

CB2.2

CB2.1

CB1.1

CB1.0

TF5.6A
TF5.5A

TF5.2A

TF5.0J

TF5.0A

TF4.4ATF4.1A

TF4.0P

TF4.0M

TF3.2A

TF3.1W

TF3.1E

TF3.1C

RET5.2

RET5.1

RET4.3

RET4.2

RET4.1

RET3.2

RET3.1

RET2.4
RET2.3

RET2.2

RET2.1

RET1.1

LE5.5B

LE5.2S

LE4.2S

LE3.6N
LE3.3A

ET10.1

CB8.1E

CB7.4N

CB7.1N

CB5.4W

CB4.3W
CB4.3E

CB4.2W CB4.2E

CB4.1W
CB4.1E

CB3.3C

XFB1986

XDJ9007

XAK7810

WIW0141

WIL0013

TRQ0146

TRQ0088

TOW0030

SEN0008

SAV0000

RET5.2S

RET4.3S

RET3.1S

PXT0972

PXT0809

POT2766
POT2386

POT1830

POT1596

POT1595

POT1472

POT1471

POT1184

POK0087

PAT0285

PAT0176

NPA0165
NBP0689

NBP0534

NBP0461

NBP0326 NBP0103

NBP0023

MON0528

MON0269

MON0155

MON0020

MAT0078

JON0184

HOK0005

GUN0476

GUN0258

FRG0018

DER0015

CON0180

CON0005

CAC0148

CAC0031

BPC0035

BDK0000 ANT0366

ANT0203

IH4

IH2

IH1

WT3.1

TF2.1

LE1.2

ET2.1

EE3.3

CB7.2

CB6.4WE4.2S

WE4.2N

TF3.1D TF3.1B
TF3.1A

LE5.5A

LE5.2N

LE4.3S

LE4.3N

LE4.2N

LE3.6S

LE3.2S

LE3.2N

CB7.3E

CB7.2E

CB7.1S

CB5.1W

CB4.3C

CB4.2C

CB4.1C

CB3.3W CB3.3E

XGG8251

XCI4078

WXT0001

TF5.5AS
TF5.5AN

RET5.2N

RET5.1A

RET4.3N

RET3.1N

PIS0033

NOM0007

MNK0146

MDR0028

MAT0016

GWN0115

GUN0125

GEO0009

CJB0005

CCM0069

BXK0031

ANT0044

MARYLAND

-

0 5 10 15 20

Miles

DELAWARE

VIRGINIA

WEST  VIRGINIA

!

WBE1

SBE5

SBE4

SBE3

SBE2

SBE1

SBD4

SBD1

SBC1

SBA1

LAF1

ELI3

ELI2

EBE2EBE1
WBB05

LFB01

LFA01LE5.6

ELE01

ELD01

EBB01
EBE1-E

ELI1

!

!

TWB06

TWB05

TWB04

TWB03

TWB02
TWB01

TUT01

TTX27

TPB01

TOR01

TNA01THR01

TFS01

TFC01TDU01

PWC04

PTB01

PMS51

PMS48

PMS46

PMS44

PMS41

PMS39

PMS37

PMS35

PMS33
PMS31
PMS29

PMS27
PMS25

PMS23
PMS21

PMS18

PMS16

PMS13
PMS12

PMS09
PMS08

PMS07

PMS03
PMS02

KNG02

KNG01

ANA30

ANA29

ANA24
ANA22

ANA21

ANA20

ANA18

ANA17

ANA16

ANA14

ANA13 ANA12

ANA10
ANA09

ANA07

ANA04

TFD01

PMS11PMS10
PMS05

PMS01

ANA27
ANA26

ANA25
ANA23

ANA19

ANA15

ANA11

ANA08

ANA06
ANA05

ANA03 ANA02

ANA01

AAG02

AAG01

TFB01

TDA01 TCO06

TCO01

TBK01

RCR09
RCR07

RCR04

ANA0082

RCR01

RCM0111

SMT13

SMT12

SMT11

SMT10SMT09

SMT08

SMT07

SMT06

SMT05

SMT04

SMT03

SMT02

SMT01

SMSMC

SMT10B

SMT10A

SMNT14

SMNT13

SMNT12

SMNT11

SMNT10

SMNT09

SMNT08

SMNT07

SMNT06SMNT05

SMNT04

SMNT03

SMNT02

SMNT01

SMNT09.5

See
St. Mary's

Inset

See
Elizabeth

Inset

James         River

York R.

Rappahannock

R
iver

Potomac

River

N
an

tic
ok

e
R

.

P
a

tuxent   River

Chop
tank

R
iv

er

Che
ste

r R
.

Patapsco R.

S
usquehanna R.

See DC
Inset

Potomac

St. George Cr.

S
t. M

a ry 's R
.

C
hesapeake B

ay

E
lizab eth R

. Lafayette R.

Eastern Br.W
este

rn Br.

So
ut

he
r n

 B
r .

0 1 2 3

Miles

Elizabeth River
Inset

0 1 2 3

Miles

St. Mary's River
Inset

0 1 2 3

Miles

Washington, DC
Inset

River

P
ot

om
ac

 R
.

Legend

Fall Line

Maryland and Virginia
Water Quality

Monitoring Stations

CB4.3W	
  

WT5.1	
  

CBP	
  model	
  underesQmates	
  in	
  east;	
  	
  
overesQmates	
  in	
  west	
  

ET5.2	
  



What have we learned from the  
U.S. IOOS multiple modeling effort? 
 

 Specifically… 

•  Mul>ple	
  hydrodynamic+DO	
  models	
  exist	
  for	
  the	
  Bay	
  
•  CBP	
  model	
  does	
  very	
  well!	
  

–  Increased	
  academic	
  confidence	
  in	
  and	
  support	
  for	
  the	
  CBP	
  model	
  

•  Other	
  models	
  do	
  nearly	
  as	
  well,	
  especially	
  in	
  terms	
  of	
  reproducing	
  DO	
  
–  Even	
  though	
  they	
  are	
  not	
  reproducing	
  stra>fica>on	
  as	
  well	
  as	
  CBP	
  model,	
  they	
  can	
  

s>ll	
  reproduce	
  DO	
  fields	
  	
  
•  Simple	
  constant	
  net	
  respira>on	
  rate	
  models	
  reproduce	
  mean	
  and	
  

variability	
  of	
  DO	
  surprisingly	
  well	
  
•  Averaging	
  output	
  from	
  mul>ple	
  models	
  provides	
  beaer	
  hypoxia	
  

hindcasts	
  than	
  relying	
  on	
  any	
  individual	
  model	
  alone	
  

•  New	
  ROMS	
  with	
  improved	
  advec>on	
  scheme	
  shows	
  great	
  promise	
  



What have we learned from the  
U.S. IOOS multiple modeling effort? 
 

 More generally… 
	
  	
  

CriQcal	
  importance	
  of:	
  
	
   	
  -­‐	
  quan>ta>vely	
  assessing	
  model	
  skill	
  
	
   	
  -­‐	
  mul>ple	
  open	
  source,	
  community	
  models	
  
	
   	
  -­‐	
  large	
  group	
  of	
  people	
  from	
  mul>ple	
  ins>tu>ons,	
  	
  
	
   	
   	
  all	
  collabora>ng	
  on	
  CB	
  modeling	
  issues	
  

	
  	
  	
  	
  
RecommendaQon	
  for	
  CBP	
  modeling	
  program	
  

(from	
  STAC):	
  
	
   	
  -­‐	
  use	
  a	
  mul>ple	
  modeling	
  strategy	
  
	
   	
  -­‐	
  begin	
  with	
  a	
  mul>ple	
  shallow	
  water	
  model	
  	
  
	
   	
   	
  pilot	
  project	
  
	
   	
  	
  



•  Lessons learned from the U.S. IOOS 
Estuarine Hypoxia Testbed model 
comparison project in the 
Chesapeake Bay 

 
•  Recommendations from the STAC 

sponsored M3.1 workshop, 
concerning the multiple shallow 
water model pilot project 	
  



Ø 	
  Overall	
  RecommendaQon:	
  	
  
	
  	
  

A	
  mulQple	
  shallow	
  water	
  model	
  pilot	
  project	
  is	
  key	
  to	
  
the	
  advancement	
  of	
  the	
  CBP	
  modeling	
  program	
  and	
  
should	
  begin	
  as	
  soon	
  as	
  possible.	
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M3.1 Workshop  
Virginia Institute of Marine Science  

April 26-27, 2012 

Workshop	
  report	
  (Friedrichs,	
  Sellner	
  &	
  Johnston,	
  2012)	
  
	
  available	
  online	
  at:	
  	
  

	
  hap://www.chesapeake.org/pubs/291_Pyke2012.pdf	
  	
  



Ø Need	
  for	
  mulQple	
  modeling	
  efforts:	
  
	
  	
  
•  Help	
  determine	
  whether	
  the	
  regulatory	
  model	
  is	
  as	
  

skillful	
  as	
  other	
  models	
  of	
  the	
  Bay	
  
•  Build	
  scien>st,	
  management	
  and	
  stakeholder	
  

confidence	
  in	
  the	
  model	
  at	
  a	
  >me	
  when	
  confidence	
  in	
  
the	
  regulatory	
  model	
  is	
  low	
  

•  Excellent	
  opportunity	
  for	
  the	
  CBP	
  to	
  heed	
  
recommenda>ons	
  suggested	
  in	
  several	
  recent	
  CBP	
  
reports	
  and	
  reviews	
  

Pilot	
  Project	
  RaQonale	
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Ø Need	
  for	
  new	
  shallow	
  water	
  modeling	
  efforts:	
  	
  
	
  

•  Modeling	
  WG	
  has	
  iden>fied	
  limita>ons	
  to	
  exis>ng	
  
model	
  in	
  the	
  shallowest,	
  most	
  produc>ve	
  part	
  of	
  Bay	
  

•  Because	
  DO	
  &	
  water	
  clarity	
  are	
  criteria	
  that	
  must	
  be	
  
met	
  to	
  delist	
  the	
  Bay,	
  the	
  Modeling	
  WG	
  has	
  suggested	
  
that	
  addi>onal	
  modeling	
  approaches	
  need	
  to	
  be	
  
considered	
  in	
  these	
  waters	
  

Pilot	
  Project	
  RaQonale	
  (cont.)	
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Ø  Project	
  Outcome:	
  

	
  	
  
•  Iden>fica>on	
  of	
  new	
  model	
  for	
  the	
  shallow	
  waters	
  and/

or	
  suggested	
  improvements	
  to	
  exis>ng	
  model	
  
•  Confidence	
  es>mates	
  for	
  CBP	
  shallow	
  water	
  

simula>ons	
  
•  Demonstra>on	
  of	
  u>lity	
  of	
  using	
  mul>ple	
  CB	
  models,	
  in	
  

response	
  to	
  recommenda>ons	
  of	
  previous	
  NRC/STAC	
  
reports/reviews	
  

Pilot	
  Project	
  Outcomes	
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Ø Methods:	
   	
  	
  

•  Shallow	
  water	
  hydrodynamic+water	
  quality	
  modelers	
  will	
  
be	
  sought	
  for	
  par>cipa>on	
  in	
  a	
  1-­‐2	
  yr	
  pilot	
  project	
  

•  Each	
  modeling	
  team	
  will:	
  	
  
-­‐  Use	
  common	
  forcing	
  to	
  implement	
  3-­‐5	
  year	
  base	
  case	
  

runs	
  at	
  specified	
  >mes	
  and	
  sites	
  
-­‐  Provide	
  daily	
  distribu>ons	
  of	
  variables	
  relevant	
  for	
  

SAV	
  (T,	
  S,	
  DO,	
  light,	
  nutrients)	
  	
  
-­‐  Provide	
  results	
  as	
  above	
  arer	
  forcing	
  model	
  with	
  

specified	
  nutrient	
  reduc>on	
  scenarios	
  

Pilot	
  Project	
  Methods	
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Ø Methods	
  (cont.):	
   	
  	
  
	
  
•  A	
  separate	
  model	
  comparison	
  team	
  will:	
  	
  

-­‐  Use	
  daily	
  distribu>ons	
  from	
  each	
  model	
  as	
  input	
  to	
  
a	
  specified	
  empirical	
  SAV	
  model	
  

-­‐  Use	
  state-­‐of-­‐the-­‐art	
  metrics	
  to	
  assess	
  the	
  rela>ve	
  
skill	
  of	
  the	
  par>cipa>ng	
  simula>ons	
  

-­‐  Compare	
  results	
  of	
  the	
  modeled	
  nutrient	
  change	
  
scenarios	
  

-­‐  Analyze	
  causes	
  and	
  impacts	
  of	
  differences	
  among	
  
models	
  

Pilot	
  Project	
  Methods	
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Ø 	
  Overall	
  RecommendaQon:	
  	
  
	
  	
  

A	
  mulQple	
  shallow	
  water	
  model	
  pilot	
  project	
  is	
  key	
  to	
  
the	
  advancement	
  of	
  the	
  CBP	
  modeling	
  program	
  and	
  
should	
  begin	
  as	
  soon	
  as	
  possible.	
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M3.1 Workshop  
Virginia Institute of Marine Science  

April 26-27, 2012 

Workshop	
  report	
  (Friedrichs,	
  Sellner	
  &	
  Johnston,	
  2012)	
  
	
  available	
  online	
  at:	
  	
  

	
  hap://www.chesapeake.org/pubs/291_Pyke2012.pdf	
  	
  




