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5 teams, 64 scientists/analysts
SURA is overall lead
One year project (May 2010-11)
 NCE to Dec 2011
Multi-sector engagement
e federal, academia, industry

Goals:

0 Less about models than process

o Enable modeling and analysis
o Stable infrastructure focus

0 testing environment

o tools

o standard observations

o transition to operations (R20)

U.S. IOOS Coastal Ocean Modeling Testbed

[®OS

IOOS TEStbed PrOJeCt INTEGRATED OCEAN OBSERVING SYS

Coastal Inundation
Gulf & Atlantic Coast

Rick Leuttich, UNC-CH
Shelf Hypoxia
Gulf of Mexico

John Harding, NGI
Estuarine Hypoxia
Chesapeake Bay

Carl Friedrichs, VIMS

Cyber Infrastructure

Eoin Howlett, ASA

Testbed Advisory
Evaluation Group

Rich Signell, USGS



Presenter
Presentation Notes
�


U.S. IOOS Coastal Ocean Modeling Testbed

SURA @O

Hypoxia in the Northern Gulf of Mexico
Definition

 Concentration of dissolved oxygen
* <2mg/L(2 ppm)

e (Observation Based

e fish and shrimp species normally present not
captured in bottom-dragging trawls at oxygen
levels < 2mg/L.

http://www.gulfhypoxia.net/Overview/
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The Problem: The Dead Zone

LUMCON Annual Shelfwide Cruise Data — 24-31 July 2010
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Top image courtesy of LUMCON: http://www.gulfhypoxia.net/Overview/
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@ Source of the Problem: H@S
Nutrient Rich Fresh Water

41% of Lower 48 Drainage
90% of Gulf Fresh Water

Arkansa - While
River Basin

Image courtesy of LUMCON: http://www.gulfhypoxia.net/Overview/
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Image courtesy of LUMCON: http://www.gulfhypoxia.net/Overview/
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Shelf Hypoxia Testbed Approach
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Talking points:
- Improving Collaboration: Academic hypoxia researchers and NOAA CSDL operational Gulf of Mexico hypoxia model developers working together
- Improving Data: Multi-year hypoxia data set available to SURA CI team and to NODC for future availability via NOAA Hypoxia Watch Data Portal.  Research and Operational Forecast System 
- Model Development:  Linking Sediment Transport and Biogeochemical Models within ROMS.   
- Supporting Operations:  
	- Transition of U.S. Navy operational Gulf of Mexico regional ocean nowcast/forecast capability.    
	- Provided insight relevant to NOAA CSDL operational Gulf of Mexico coastal nowcast/forecast system developers. 
	- Initial transition of OceanNOMADS from NGI developmental ocean prediction system archival access to NODC/NCDDC production capability; see http://www.ncddc.noaa.gov/ocean-nomads/


Background/More info: 
Nested vs unnested physical simulations of the northern Gulf shelf show impact on horizontal salinity distributions resulting from the nesting with strong spike in signal-to-noise ratio in summer likely due to strong, small-scale eddies formed on the edge of the Mississippi/ Atchafalaya river plume front. 
While the nested vs unnested physical simulations show impact on salinity distributions resulting from the nesting, initial analyses of shelf biogeochemical model nested within different physical Gulf models indicate low sensitivity to boundary condition treatment. 


2 U.S. IOOS Coastal Ocean Modeling Testbed

SURA @05
Hypoxia Data: Compile, Edit & Store

Stations per month over time (oxy)
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SURA Access to Gulf Forecasts :
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NCDDC OceanNOMADS Production Site — R20

.f@" b NATIONAL COASTAL 7N
‘o' NOAA DATA DEVELOPMENT CENTER 3
%‘“\.\-,\ i Wt M 1B i

ices (including FTP services) will be affected for

12/06/2011 4:30 PM CST 2, 2011 8:00 PM

you are here: home — ocean nomads — navy coastal ccean model global domain (2008 - present)
Search NCDDC | Ik

160°W HC:‘W IZ(:’W 'IEI'I:‘W BEI:W so-.w lEI‘.W NTW 'ﬂ. 20E ll].'E EEI"E BU:E 100 E IEEII'E 'II-'.'I!'E IG{:’E

T0°H 707
Who We Are *’ i

60°H - S e
What We Do f\f

50°H -
OceanNOMADS 10°M ]

30°H 30N
Introduction 20°N - -
Global NCOM 10°H 10N
RTOFS ¢

105 10°5
CFSR — i

s s
OER Data Management

0's s
Metadata 50°5 5
Interactive Maps 605 R - 5

TE0°W W 120°W 100"W  80"W  60"W  J0°W RDTW " H°E  J0"E  G0'E BD"E  10O0"E  120°E WOFE  160°E

Navy Coastal Ocean Model Global Domain (2003 present)
The GIODITrrEE. e Navy's

W O‘ C E A N real-time operational global nowcast/forecast system. The Naval Research Laboratory developed MCOM based on the
o __.I._-—‘-._'-."'FACTS Nrncnkan Oenan Madal weith Hoos incea iant hubhnd Frliamma aveer 7Y wvarbieal caardinatbne Can Blacnds OB Dohlicatiano

http://www.ncddc.noaa.gov/ocean-nomads

Regional Collaborations



Presenter
Presentation Notes
�


U.S. IOOS Coastal Ocean Modeling Testbed

SURA 100>

Model Development & Evaluation

Fennel/ ROMS Model Grid,
Bathymetry & Sample Salinity
Snapshot for 28 Jul 93

What is impact of not
having offshore forcing?

1993 Jul 28 88:00 GMT
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Model Development & Evaluation

ROMS Salinity Skill Scores
(Nested in Gulf Models):

HYCOM 0.54
IASNFS (NCOM) 0'56]»AMSEAS Surrogate
JASNFS 6h 0.55
NGOM (POM) 0.51
NGOM 3h 0.52

CLIM (unnested) 0.38

skill score = 1-sum(obs. - model) 2/ sum(obs.-climatology) ?

(salinity data from MCH program profiles for 2004-8, from surface to 50 m)
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Calculating  skill scores, defined as 1-sum(observations - model) 2 / sum(observations-climatology) 2,  for the four cases compared to salinity data obtained with all MCH  program profiles for multiple years, from surface to 50 m depth, the skill of the nested runs was all above 0.5 while the skill for the unnested case was 0.38. �
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Model Development & Evaluation

Impact of Nesting on Hypoxic Area less obvious

July 2004 - unnested
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Hetland & DiMarco (2008)

Hetland & DiMarco, 2008

July 2004 - nested

Hypoxic area (O, < 62.5 mmol m %) in July 2004: model (blue) and observed {red)
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Hypoxic area estimated from the model (blue) and observations (red) in July 2004: two different SOD parameterizations (left) and nested simulations with BURL wind forcing (middle) and with NARR wind forcing (right).

Daily hypoxic area predicted by the model (denoted by lines) and estimates from the observations (diamonds): three different SOD parameterizations (left) and nested simulations with BURL wind forcing (middle) and with NARR wind forcing (right).
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Model Development & Evaluation
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Hypaxia: 0 < 62.5 mmol m 3

st .
Hetlagd & DiMarco(2008)
Murrefl & Lehrter(2010)

Inst. Remineralization
green

Hetland & DiMarco, 2008
blue

nhested

Hypoxia:0 , <625 mmolm ™ Hypoxiz: 0, <625 mmalm ~*

" NARR Winds

zxm‘ ) | ‘ | ' | ) w10
——— HYCOM, BURL forcing - — COM RRI g
—enier BURL Winds - =i
il ¢ ’

Obsarved Observed

Hypoxic Area

0
Jan0a Jan04 Julod Jan05 Julos

L I
Julga Jan05 Julos JanDG Julog Jan07? Julo? Jan06 Juloe Jan0?

Julo? Jan08

HYCOM
green

IASNFS NGOM
blue red

LUMCON Cruise Data
magenta diamonds


Presenter
Presentation Notes
Hypoxic area estimated from the model (blue) and observations (red) in July 2004: two different SOD parameterizations (left) and nested simulations with BURL wind forcing (middle) and with NARR wind forcing (right).

Daily hypoxic area predicted by the model (denoted by lines) and estimates from the observations (diamonds): three different SOD parameterizations (left) and nested simulations with BURL wind forcing (middle) and with NARR wind forcing (right).
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Model Development & Evaluation
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Indefinite impact of nesting likely due to biogeochemistry being more important
than horizontal boundaries in this present generation of biogeochemical models

Biogeochemical models need attention on vertical resolution of bottom boundary layer,
treatment of vertical diffusion & sediment interface biogeochemistry
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Two representative profiles of dissolved oxygen and density in the hypoxic zone from the LUMCON data set. Hypoxic water, indicated in magenta, coincides with the bottom boundary layer.

possible effect of changes in vertical resolution. The models with higher vertical resolution consistently predict larger hypoxic areas.  The strong stratification and confinement of the hypoxic to the bottom boundary layer shown in the two representative profiles in Figure D12 illustrates why this might be so.  However, since atmospheric forcing and horizontal boundary conditions have changes as well no conclusive inference can be drawn.  This stratification also suggests that the treatment of vertical diffusivity needs closer examination in all these approaches.�
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Courtesy Bruce Lipphardt, U. Delaware
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Lagrangian analysis of dissolved oxygen evolution running ROMS backwards with climo. boundaries for June 2007.  (Bruce Lipphardt, U. Delaware)�
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Sample evaluation plots — 4 Different Stations
Temperature, Currents and Salinity
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 Location of mooring sites from which time series data were acquired from the NDBC website. The parameter(s) obtained from a given location are indicated in Table H1. All parameters are not available from all locations.
 
Bar plot time series showing the percentage of AMSEAS solution that is in the low/good/high bin for each month of forecast day 1 over the full AMSEAS-NDBC comparison period (JUN 2010 – OCT 2011) from four separate sites. Each panel represents a different parameter classification: a) Surface temperature at NDBC buoy site 42039; b) Subsurface temperature (2 m) at TABS buoy site 42050; c) Surface current speed (1 m) at TABS site 42045; d) Salinity (4.7 m) at Little Cayman Research Centre site LCIY2. NOTE: The LCIY2 salinity time series only extend through AUG 2011. When data return for a given month is less than 50 points, no bar graph is shown.
�
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Model Evaluation - R20
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QUESTIONS?

mSeas
(2010-06-15T00;00:00Z, Altitude=-10.0 m)
Data courtesy of NOAA NCDDC

Final Report @ http://testbed.sura.org/
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