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MODELS




NCOMGLBuda HYCOMGLB

GLOBAL MODELS:

e HYCOM: GLBa0.08 Expt 05.3 (Joe Metzger)
NCOM: GLBS8_2f (Operational at NAVO)

e 3-hourly 1-degree NOGAPS Forcing, Bulk HF Formulation

e HYCOM: Atm. SST and Climatological SSS relaxation
NCOM: Full 3D Temperature and Salinity relaxation (MODAS)

. HYCOM: GISS
NCOM: Mellor-Yamada




WESTIY G AL 8L TATLTONY

e Generalized Methodology for mapping vertical/horizontal grids

On the HYCOM (source grid) side:
[ Outer Nest e HYCOM tools

HYCOM p/o/z
p/ol -layer to z

—— ...to generate and intermediate Z grid.
Intermediate Z Grid ( Suggested to match NCOM Z-structure)

*NCODA coupling on Z-Grid
| ncomroois

On the NCOM (target grid) side:
[ } e Use REGRID_GEN to interpolate:
Inner Nest

- to final o or o/z grid

NCOM o/z - horizontally (optional)

e NCOM “"SETUP” tools to create final:
e OINIT and OPNBC
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COMPARLSOPLS

Igust 15, 2003 10m winds at M1 and M2

UPWELLING Relaxation

August 2003
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COMPARLS O

Igust 15, 2003 Model Response
NCOMGLB->NCOMCCS->MB

MEAN S5T: UPWELLING 15Aug,2003
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COMPARLSOPLS

Igust 15, 2003 Model Response
NCOMGLB->NCOMCCS->MBda

MEAN S5T: UPWELLING 15Aug,2003
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AL ONS

Igust 15, 2003 Model Response
NCOMGLB->MB

MEAN S5T: UPWELLING 15Aug,2003
2
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COMPARLSOPLS

Igust 15, 2003 Model Response
NCOMGLB->MBda

MEAN S5T: UPWELLING 15Aug,2003
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COMPARLSOPLS

Igust 15, 2003 Model Response

HYCOMGLB->HYCOMCCS->MB

MEAN S5T: UPWELLING 15Aug,2003
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COMPARLSOPLS

Igust 15, 2003 Model Response
HYCOMGLB->HYCOMCCS->MBda

MEAN S5T: UPWELLING 15Aug,2003
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COMPARLSONS

Igust 15, 2003 Model Response
HYCOMGLB->MB

MEAN SST: UPWELLING 15Aug,2003
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COMPARLSOPLS

Igust 15, 2003 Model Response
HYCOMGLB->MBda

MEAN S5T: UPWELLING 15Aug,2003
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COMPARLSOPLS
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COMPARLSOPLS

Nested in Regional
NCOMGLB->NCOMCCS->MBda

MEAN SS5T: UPWELLING 15Aug,2003 MEAN 5ST: UPWELLING 15Aug,2003
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COMPARLSOPLS

Nested in Regional

HYCOMGLB->HYCOMCCS->MBda

MEAN S5T: UPWELLING 15Aug,2003
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COMPARISONS (Glopul Iodels)

SST AND CURRENTS 15-AUG-2003

SST AND CURRENTS 15-AUG-2003
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COMPARLS OIS ([levivnul oiels)

NCOMGLB->NCOMCCS
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GLOBAL HYCOM (05.3) WITH HIGH-RESOLUTION NC( GLOBAL NCOM (glb8_2f) WITH HIGH-RESOLUTION NCOM (50.1)
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1 AL UATLON

Diego (Global Boundary)

- Global->Regional assessment

e @ Monterey (Within all domains)
- Influence of local forcing ":\
- GIobaI->CoastaI Reglonal->CohstaI
- " % MB Ccohstal Model includes ( OSU)TldaI forEmg 33



o YALUATION (Glopul IYodels)

SSH AND CURRENTS 15-AUG-2003 SSH AND CURRENTS 15-AUG-2003
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B VAL UATION (1COM)

| TIDE GAUGE COMPARISON [3 day]

SAN DIEGO, CA

NCOM GLB: r=0.85, ss =0.66
NCOM CCS: r=0.86, ss=0.63




1 YALUATION (£LYCOivl)

TIDE GAUGE COMPARISON [3 day]

SAN DIEGO, CA

HYCOMGLB: ¢ =0.79, ss=0.62
HYCOM CCS: r=0.78, ss=0.59
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TIDE GAUGE COMPARISON [3 day]

MONTEREY BAY, CA

NCOMGLBEB: r=0.51, ss=0.58
NCOM CCS: r=0.83, ss=0.66




TIDE GAUGE COMPARISON [3 day]
M_

MONTEREY BAY, CA August 2003

HYCOMGLB: ¢ =0.78, ss=0.6

HYCOM CCS: =082, ss=0.67 Hourly Tide-Gauge for

Monterey Bay (MB)
0.2- (includes tidal forcing)
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UATTLON (iides)

Sea Sutface Height im)

TIDE GAUGE COMPARISON (August,

MONTEREY BAY, CA
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EVALUATION (HYCOM Pacific)

SST Daily Time Series " ,vcoMPAC (03.4)

M1 Surface Temperature Comparison (daily data)




BVALUATION (ELYCOM Globul,

SST Daily Time Series "“' HYCOMGLB (05.3)

M1 Surface Temperature Comparison (daily data)
I | I I L] I I I L] I | I ¥ | I

r=0.91512, ss = —7.2288

M2 Surface Temperature Comparison (daily data)
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r=0.23579, ss =—11.5625




B YALUATTON (1NC O Glopal)

SST Daily Time Series ' ncOMGLB

M1 Surface Temperature Comparison (daily data)

r=0.30063, ss = —0.92697 EECgMEILEE{

M2 Surface Temperature Compartison (daily data)
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r=-0.356,ss=—1.1165
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a assimilation
data assimilation
Coupled to:

NCOMGLB CCSNCOM HYCOMGLB HYCOMCCS
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ML OBSERVATIONS (T3D)
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B VALUATTON (pesi 2 () 1/Z)

COMMBda

M2 OBSERVATIONS (T3D) AUGUST 2003 M2 OBSERVATIONS (T3D) AUGUST 2003
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CONCLUSIONS

er nest improves inner nest results
7:1 nesting, warm bias between nests
e Regional Model Nesting

e Significant value at the current resolutions
e Temperature still warmer in HYCOM

« Global much better than Pacific >N

g Possibly improved by NOGAPS 0.5 )

3 [ - ’ # : ]
- ¢ Will be imprﬁVed_b\Ldata assimi_lation) = S

e  SSH bias reduced (~.3 in Pacific)
e Consistent with NCOM and observations (no da)
e Better than expected results seen with HYCOM OBC
e Even without data assimilation

e Possibly due to highér horizontal resolution

i1



ACCONEPLLS I E TS

Evaluation of HYCOM in the CCS Region

Viability of HYCOM as IC/BC provider for Regional/Coastal Models
-mapping to o or 6/z grid

Full coupling of Biological Model(s)

Net-Heat Flux implementation; Bulk-Formulation with COAMPS
Generalized methodology for vertical (and horizontal) grid mapping
e CCS9Km, CCS4Km, MBOCG, OSU, Paul May, (Pat Hogan)
Generalized Atmospheric Flux Coupler (example)

e NRL, OSU

e POM, NCOM, HYCOM, ROMS <- NOGAPS, COAMPS, NCEP, ECMWF
TOPO-EDITOR (GENERATOR)

-NCOM: ohgrd, ovgrd, odimens
-HYCOM: regional.grid*, depth*, landmask*

Visualization software compatible with HYCOM netcdf output (. )
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CENTRAL OREGON COAST REGION 3
The central Oregon coast exhlblts wind-driven llingidowmwelling responses
which are mainly characterized by the plmineﬂ:‘::}ngmmlcal features of the

reglon where the uniicnm shelf breaks drastically by the Heceta Bank to
the south. Recent papers [1, 2] discuss the reversal of otean currenis due fo wind
relaxation events and iopographyMow interactions. For this infial evaluation, the ?

QSWCOAS Radar-based Ocean Cuments (h Lcoas.oregonstate.edu) are
used as a basis. It Is suificient to show 3 figures (May 21, May 22, May
23) to demon that both models capture the reversal of the currents along the

Heceta Bank, but this feature |8 much better represented by the 4km model.
Furthermore, MErremlstuem:E of the coastal upweling |et foliowing the bank
topography untll it reaches s end and meanders anticyclonically in the lee of the

*bank, as described in the papers, Is Tully captured by the 4Km model, but

completely missed by the Skm.

1) 1.4 Barth. 8.0, Flere and & M. Cashelao, 0% ol 110, 2005, Time-dependent. sind-drven fiow oser a shalow midshel submarnine tank
Z) 1. Gan. 1.5 Allen. J3R. Vol T10. 2005, Modeling upwsiing Circulaiion off the region ooast



U URAS PICAINS

e 4Km and “Proxy” fully working
e Implementation of HYCOMMB (OCG) ...and .5 nest

« Implementation of OSU Nest
- Evaluations and comparisons with ROMS

e  Further evaluation (nesting studies):
-Conservation, Heat Budget analysis
-Full baroclinic assessment
-Sensitivity to atmospheric forcing resolution
-Sensitivity to ob temporal resolution

-Separation/Isolation of contributions:
Atmospheric Forcing, vertical/horizontal resolution, temporal resolution (BC update)
Climatology BC at a particular resolution with strong relaxation?

e Real-Time Model (quad-nested NCOM N/F System operational)
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U URAS PICAINS

4Km and “Proxy” fully working
Implementation of HYCOMMB (OCG) ...and .5 nest

Implementation of OSU Nest
- Evaluations and comparisons with ROMS

Further evaluation (nesting studies):
-Conservation, Heat Budget analysis

-Full baroclinic assessment

-Sensitivity to atmospheric forcing resolution
-Sensitivity to ob temporal resolution

-Separation/Isolation of contributions:
Atmospheric Forcing, vertical/horizontal resolution, temporal resolution (BC update)
Climatology BC at a particular resolution with strong relaxation?

Real-Time Model (quad-nested NCOM N/F System operational)

NEEDS:

e Data Assimilation

e Global Model(s) back to Jan 2003 (Currently Nov, 2003)
-AOSN 2003 and ASAP 2006 periods

e Biological tracer/constituent nesting support



