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MOD E L 	   S E T U P : 	   C H A L L E N G E S 	  

! Spa@al	  scales:	  meters	  to	  hundreds	  of	  kilometers	  	  
! Temporal	  scales:	  events	  (weeks)	  to	  decades	  
! Complexity	  of	  physical	  processes	  –	  examples:	  

• Water	  losses	  through	  cuts	  and	  overbank	  
•  Riverine	  bed	  and	  suspended	  sediment	  material	  
•  Spa@al	  paRern	  of	  relic	  material	  
•  Con@nuous	  sediment	  measurements	  versus	  ra@ng	  curves	  
(rising/falling	  limbs;	  mul@	  events)	  

•  Basin	  side	  substrate	  characteriza@on	  
•  Basin	  side	  nutrient	  dynamics	  and	  fisheries	  
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MRHDMS	  Data	  Collec.on	  Study	  Design	  
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MOD E L 	   S E T U P : 	   P R O G R E S S 	  

! Extensive	  data	  collec@on	  program	  to	  address:	  
• High	  resolu@on	  bathymetry	  
• Bed	  material	  characteris@cs	  
• Bed	  and	  suspended	  sediment	  loads	  
• Water	  losses	  through	  cuts	  and	  overbank	  
•  Sta@ons	  for	  stage,	  Qw,	  turbidity,	  nutrients	  
• Basin	  side	  substrate	  characteriza@on	  

! Spa@al/Temporal	  scales:	  mul@	  models	  approach	  
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S E N S I T I V I T Y 	   A N A L Y S I S 	  

! Environmental	  Parameters	  
•  Sea	  level	  change	  
•  Subsidence	  
• Water	  discharge	  
•  Sediment	  concentra@on	  
• Nutrients	  concentra@on	  
• Precipita@on/ET	  	  

! Model	  Parameters	  



THE WATER INSTITUTE
OF THE GULF

P e r f o r m a n c e  A s s e s s m e n t  
O v e r v i e w  

Model	  Set-‐up
(Bathymetry,	  Boundary	  Conditions)

Sensitivity	  Analysis

Uncertainty	  Analysis

Range	  of	  key	  
model	  parameters

Data	  Collection

Insights/
recommendations

Reduce	  uncertainty	  of	  
key	  model	  parameters

CalibrationKey	  model
parameters Validation

Model	  Performance	  
Assessment
(Metrics)

Confidence	  in	  Model	  Predictions

Base	  values	  for
key	  parameters



THE WATER INSTITUTE
OF THE GULF

P E R F O RMAN C E 	  M E T R I C S 	  

! Sta@s@cs	  used	  in	  the	  evalua@on;	  e.g.	  RMSE,	  
Correla@on	  Coefficient,	  	  Bias,	  etc.	  

! These	  sta@s@cal	  tools	  are	  guidelines;	  not	  
pass/fail	  test	  

	  
! Iden@fy	  areas	  of	  poten@al	  weaknesses	  and	  
explore	  strategies	  to	  improver	  performance	  
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Mississippi	  River	  Regional	  Model	  
Model	  Domain	  –	  Boundaries	  

U/S	  Boundary	  (Q	  Inflow)	  
(RM	  127)	  

Bohemia	  Spillway	  
Q	  OuQlow	  

Ostrica	  and	  Fort	  St.	  Philip	  -‐	  Q	  OuQlows	  

D/S	  Boundary	  (Stage)	  
Head-‐of-‐Passes	  (RM	  0)	  

Tiger	  Pass	  and	  Grand	  Pass	  -‐	  Q	  OuQlows	   Cubit’s	  Gap	  -‐	  Q	  OuQlow	  
West	  Bay	  -‐	  Q	  OuQlow	  

Bap[ste	  Colle\e	  -‐	  Q	  OuQlow	  

Davis	  Pond	  
Q	  OuQlow	  

Caernarvon	  
Q	  OuQlow	  



THE WATER INSTITUTE
OF THE GULF

USACE STATIONS: 
Bonnet Carre Spillway (RM 127) 
New Orleans (RM 103) 
IHNC Lock (RM 23) 
West Pointe A La Hache (RM 49) 
Venice (RM 11) 

Hydrodynamics	  -‐	  Stage	  

All Stations March/April 2011 May 2011 May 2009 

RMSE (ft) 0.520	   0.378	   0.470	  

Bias (ft) 0.225	   0.284	   -‐0.220	  

Efficiency 0.989	   0.996	   0.992	  
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Hydrodynamics	  -‐	  Velocity	  Profiles	  

September	  21st,	  2009	  
Transect	  Velocity	  Profile,	  RM	  31	  

April	  13th,	  2010	  
Ver[cal	  Velocity	  Profile,	  RM	  46	  

Transect	  Velocity	  

Ver[cal	  Velocity	  
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MG-Up  (RDB Cast)
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Myrtle	  Grove,	  RM	  61	  
May	  2011	  

Sand	  Transport	  –	  Suspended	  Concentra@ons	  
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Mrtyle	  Grove	  LOAD	  VS	  FLOW

Bedload	  model Bedload	  Measured
Susp	  Load	  Modeled Susp	  Load	  Measured
Total	  Load	  Model Total	  Load	  Measured

Period	  	   Site	   Model	  Total	  Load	  
(tonnes/d)	  

Measured	  Total	  Load	  
(tonnes/d)	  

March/April,	  2011	   Myrtle	  Grove	  (RM	  61)	   217,063	   199,533	  
Magnolia	  (RM	  47)	   199,628	   190,874	  

April,	  2010	   Myrtle	  Grove	  (RM	  61)	   110,938	   44,977	  
Magnolia	  (RM	  47)	   102,445	   45,272	  

May,	  2011	   Myrtle	  Grove	  (RM	  61)	   151,400	   168,700	  
Magnolia	  (RM	  47)	   175,000	   150,500	  

Sand	  Transport	  –	  Loads	  
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B o n n e t 	   C a r r e 	   M o d e l 	  
( D e l e 3 D ) 	  

Model Upstream boundary 

Model Downstream boundary 

Lake Ponchartrain boundary 

Velocity	  Calibra@on	  at	  RM	  128	  
Depth	  Average	   Thalweg	  

Stage	  Calibra@on	  at	  RM	  129	  

Discharge	  Calibra@on	  
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B o n n e t 	   C a r r e 	   M o d e l 	   ( C o n t d . ) 	  
Sediment	  Load	  Calibra@on	  in	  the	  River	  

Sediment	  Calibra@on	  at	  Airline	  Hwy	  	  

Erosion	  and	  Deposi@on	  Volume	  in	  the	  2011	  Flood	  
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B o n n e t 	   C a r r e 	   M o d e l 	   ( C o n t d . ) 	  
Erosion	  and	  Deposi@on	  PaRern	  during	  May-‐June	  2011	  

Sediment	  Budget	  during	  May-‐June	  2011	  
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U P P E R 	   B R E T O N 	   S O U N D 	   ( U B S ) 	  
M o d e l ( D e l e 3 D ) 	  

Point-‐1	  

Point-‐2	   Point-‐3	  

1
2
3
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Lower	  Barataria/Breton	  Sound	  

CRMS0139	  

CRMS0272	  

Model	  Domain	  

Ver@cal	  sand	  concentra@on	  comparison	  (RM	  46)	  

Ver@cal	  velocity	  profile	  comparison	  (RM	  46)	  

Water	  stage	  comparison	  at	  Empire	  (RM	  30)	  
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Streamlines	  and	  Surface	  Concentra@on	  for	  6	  
different	  Intake	  types	  at	  Diamond	  Port	  Sulphur	  

Conc.	  (mg/l)	  Type	  1	  

Conc.	  (mg/l)	  

Type	  2	   Type	  3	  

Type	  4	   Type	  5	   Type	  6	  
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Lower	  Barataria/Breton	  Sound	  
Event	  Simula[on	  Runs	  

Lower	  Breton	  
Sound	  

Lower	  
Barataria	  
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Modeled	  domain	  	  	  	  	  	  	  	  	  	  :	  	  RM	  62.7	  -‐	  RM	  56.3	
Grid	  Type	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  :	  	  Ortho-‐Curvilinear	  
Avg.	  Resolu[on	  	  	  	  	  	  	  	  	  	  	  	  	  :	  	  40	  X	  20	  m	  
No.	  of	  Cells	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  :	  	  12,220	  
#	  of	  3D	  Sigma	  Layers	  	  	  	  :	  	  15-‐Parabolic	  
∆t	  ([me	  step)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  :	  	  6	  sec	  
Manning’s	  n	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  :	  	  0.024	  

Myrtle Grove 
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Q=	  700,000	  cfs,	  April	  2009	

RDB	

Mid	

LDB	

Calibration 

Validation 
D/S

Q=	  700,000	  cfs,	  April	  2009	

Q=	  831,000	  cfs,	  April	  2010	
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B a r  R e c h a r g e  

Sec[on	  (A-‐A’)	  

Sec[on	  (B-‐B’)	  

Sec[on	  (C-‐C’)	  
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Shows	  liRle	  difference	  in	  overall	  
results	  between	  15	  and	  21	  layers	  
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Smaller	  Nested	  Grid	  more	  efficient	  
for	  running	  mul@ple	  scenarios,	  
where	  there	  is	  similar	  forcing	  near	  
the	  boundary	  
	  
This	  provides	  for	  faster	  turnaround	  
and	  reduces	  the	  output	  to	  work	  
with	  in	  the	  analysis	  
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C a l i b r a t i o n  f i e l d  d a t a  
( h y d r o d y n a m i c s  -  t i d e s )  A u g u s t  
2 0 1 2  Loca@on	   RMSE	  (%)	   r	   NSE	  

Grande	  Isle	   10.77	   0.93	   0.78	  
Southwest	  Pass	  (east	  JeRy)	   8.27	   0.90	   0.76	  
Head	  of	  Passes	   12.98	   0.80	   0.63	  
Venice	   12.77	   0.88	   0.74	  
Empire	   17.76	   0.95	   0.69	  
Alliance	   19.96	   0.94	   0.62	  
Carrolton	   25.51	   0.92	   0.25	  



THE WATER INSTITUTE
OF THE GULF

Model	  (at	  max	  ebb	  [de)	   Observa[ons	  

Model	  summary	   Q	  (cms)	   Q	  (cfs)	   Q	  (cms)	  

Venice	   4,580	  (±700)	   165,261	   4,254	  (±800)	   RM10	  

Myrtle	  Grove	  (up)	   4,804	   169,664	  

Myrtle	  Grove	  (down)	   4,841	   170,946	  
Venice	  plus	  Bap@ste	  
ColleRe	   5,080	   179,387	   4,578	  (±1200)	  RM14	  

C a l i b r a t i o n  ( F l o w  i n  m a i n  s t e m )  

Generally	  good	  agreement,	  considering	  some	  variance	  in	  the	  model/field	  
observa@ons	  
	  
(in	  parenthesis	  we	  show	  flow	  variance	  between	  ADCP	  transects,	  while	  for	  model	  
predic@ons	  parenthesis	  shows	  @dal	  variability	  in	  flow)	  
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C a l i b r a t i o n  -  F l o w  d i s t r i b u t i o n  
( %  o f  Ve n i c e )  
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Historic	  percentage	  represents	  all	  measurements	  including	  higher	  flows,	  while	  
the	  average	  only	  represents	  flows	  less	  than	  300,000	  cfs	  
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Wedge	  loca@on	  
	  field	  (August	  
2012)	  

Wedge	  loca@on	  
(Model)	  
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C o n t r a c t i o n  o f  t h e  w e d g e  t o  b e l o w  
V e n i c e  i n  l a t e  A u g u s t  2 0 1 2  

Max	  wedge	  propaga@on	  
(Model)	  

End	  of	  August	  
Wedge	  loca@on	  
(Model)	  
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Water	  Ins[tute	  –	  West	  Bay	  
Model	  Domain	  –	  Boundaries	  

U/S	  Q	  Boundary	  
(Inflow)	  

Cubit’s	  Gap/Main	  Pass	  
Q	  Boundary	  
(OuQlow)	  

Grand	  Pass	  
Q	  Boundaries	  

(Inflow)	  

D/S	  Stage	  
Boundary	  

West	  Bay	  
Stage	  Boundary	  
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UN C E R T A I N T Y 	   A N A L Y S I S 	  

! Environmental	  scenarios	  are	  addressed	  through	  direct	  
simula@ons	  	  

	  
! Use	  only	  mature	  &	  accepted	  models:	  assume	  that	  model	  
assump@ons/approxima@ons/schemes	  have	  been	  verified	  

	  
! We	  are	  FOCUSING	  on:	  Imperfect	  characteriza@on	  of	  
numerical	  and	  physical	  parameters	  in	  the	  formula@ons	  
u@lized	  in	  the	  models	  
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E x a m p l e  o f  K e y  M o d e l  
P a r a m e t e r s :  
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R a n g e  o f  K e y  M o d e l  P a r a m e t e r s  
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U n c e r t a i n t y  A n a l y s i s :  p r e d i c t i o n s  
p r e s e n t e d  w i t h i n  c o n t e x t  o f  
c o n f i d e n c e  b o u n d s .  
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S u m m a r y  
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(Bathymetry,	  Boundary	  Conditions)
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Manage	  Expecta@ons	  
Understand	  Limita@ons	  

Inform	  Decision	  Making	  

Address	  
knowledge	  
Gaps	  
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C l o s i n g  R e m a r k s  

! Models provide valuable insights and inform the 
decision making process 

! Multiple models reduce risk and provide multiple-line-
of-evidence 

! Models coupled with data collection significantly 
improve our understanding of the Lower River and the 
receiving basins 

! Perfect science/models is not attainable.  Adequate 
science coupled with efficient management are 
sufficient to implement restoration strategies. 

! Post project monitoring is critical 


