Evaluation of the effects of
Boundary Conditions and Atmospheric Forcing
INn the SOFLA-HYCOM domain

Villy Kourafalou and Ge Peng

UM/RSMAS

In Collaboration with

Pat Hogan, Ole Martin Smedstad and Alan Walcraft (NRLSSC)
Julie Pullen (NRLMRY)




Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 3. DATES COVERED
APR 2007 2. REPORT TYPE 00-00-2007 to 00-00-2007
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Evaluation of the effects of Boundary Conditions and Atmospheric £b. GRANT NUMBER

Forcing in the SOFLA-HYCOM domain
5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Naval Resear ch L abor atory,Stennis Space Center,M S,39529 REPORT NUMBER
9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONYM(S)

11. SPONSOR/MONITOR'S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES
11th HYCOM Consortium Meeting, Apr 24-26, 2007, Stennis Space Center, MS

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 18. NUMBER 19a. NAME OF
ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE Same as 26
unclassified unclassified unclassified Report (SAR)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



Regional model for South Florida seas: SoFLA-HYCOM
(South Florida Hybrid Coordinate Ocean Model)

»A multi-nested modeling
approach in support of the
Comprehensive
Everglades Restoration
Project (funded by NOAA)

_ SoFLA-HYC

: SOUTH FLORIDA
>_Eva|u§1t|on of negteo! EGIONAL [\
simulation strategies in i MODEL AREA ’m -

I\
Gulf of Mexico R\

terms of boundary
conditions, data
assimilation and forcing
(funded by ONR-NOPP)

»Coupled to a biological
Lagrangian model of larval
transport to study
connectivity and coral reef

fish recruitment in the

Florida Keys (funded by _
NSF) Nested boundaries (one-way)




GOM-HYCOM: GOMNO0.04 Bathymetry
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SoFLA-HYCOM: FLAhO.04 Run Numbers and Attributes

RunID | Layers Rivers Forcing Nesting BC Date
01.1 20 Same as free GOMhO0.04 fnmoc-1.0 Free GOMhO0.04 2004
06.4 20 Merging 01.1 with FLAe06.4: fnmoc-1.0 Free GOMh0.04 2004

Rivers_X5 TN _— ——
09.1 20 | Rivers_x9 M (_Free GOMn0.04__J 2004, 2005
09.2 20 Rivers_X9X5 fnmoc-1.0 Free GOMhO0.04 April and
May, 2004
29.1 20 Rivers X9 fnmoc-1.0 NACEA GOMFE)Z 2004, 2005
39.1 20 Rivers X9 fnmoc-1.0 ATLdO.08 2004
07.1 20 Rivers_X9 coamps 27km Free GOMhO0.04 Jan-Sep,
P 20047?
27.1 Rivers_X9 (coamps 27k;) NCODA GOMh0.04 | 2004, 2005
04.1 20 Rivers_X9 Fnmoc-0.50 Free GOMhO0.04 2004
02.1 26 Same as free GOMhO0.04 Fnmoc-1.0 Free GOMhO0.04 Jan, 2004
01.5 26 Rivers X9 coamps 27km Free GOMh0.04 2004,2005
02.5 Rivers_X9 coamps 27km NCODA GOMhO0.04 2004,2005
03.5 26 Rivers_ X9 coamps 27km ATLdO.08 2004,2005
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Simulation of coastal to offshore interactions
during an eddy passage April 2004
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Alongshore current and larval counts
during an eddy passage (2001 data)
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Sponaugle et al., 2005



Along-Shore Current reversal at Looe Key during the eddy passage
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Eddy “signal” at different depths:
Temperature cross-sections at
Looe Key
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Assimilation effects through
Boundary Conditions




7-days, 5/24-31/2004, Noticeable
Aqua-chla

Provided by <

Viva Banzon, RSMAS =
Satellite group

Improvement

on positions of
Loop Current
and eddies
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NCODA GOMhO0.04 Nesting

Ol NATLO.08 Nesting

Jan 30, 2004

Jan 30, 2005




Impact of

Atmospheric Forcing Resolution
(NCODA BC's)




a-shore wind

Winds & Stress: Sand Key 81.88W 24.46N 2004 rot=73°
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SOFLA-HYCOM: FLANO.04 Tau-y
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SoFLA-HYCOM: FLAh0.04 25°N v-Comp




Impact of

Vertical Model Resolution
(coamps 27 km atmospheric forcing)
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Florida Current Transport




Locations of the Cable and Model Sections
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Transport (Sv)

SOFLA-HYCOM: FC Transport at 26.7N

T T T T T T T T ] 40 1 . T
. (]
red: .NCDDA red: NCODA
blue: free blue: free
reen: obs green: obs
. 7 35
1
==

FLANO.04 y2004 l J
|

Transport (Sv)
f_‘__?'
= —__._

Daily Mean 2004

Daily Mean 2005



Statistic Characteristics: SoFLAhO.04

Florida Current Transport: 2004 and 2005

Free NCODA | Cable Free NCODA | Cable
Mean 31.85 32.46 31.81 32.02 32.62 31.38
STD 1.89 1.96 3.00 1.66 1.88 3.37

Missing Cable data:

2004: 9/04-10/28; 12/26-12/28
2005: 7/26-8/03; 10/25-10/26; 12/08

Model data for those days are removed
before computing the means and stds.




Cable Data and HYCOM: FC Transport at 26.7N Year 2004
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45| The Atlantic basin-wide
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magenta: Atl0.08 fnmoc-1deg k26 (ATLd091) fluctuations of the FC transport
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FC transport at 27°N is not sensitive to the current

changes in resolution of the local atmospheric forcing or
the adopted increase in vertical layers

FC transport of ATLd091 and archive files of GOMh200
were provided by Ole Martin Smedstad, NRLSSC.




Cable and HYCOM: FC Transport at 26.7N Statistics
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The dots denote the means and the bars denote the range
of values: from the minimum to maximum.




Future Work

» Simulation nested in GoM with NAT BC’s
> Tides
» Comparison to in-situ data

» Simulations in support of nested FKEYS
and coupled BOLTS models



L ocal Observational Data Coverage in the SoFL A Domain

WERA coverage

CSTAR coverage
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