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MOTIVATION

The vertical mixing modelsin HYCOM

— Largeetal. (1994)

Canuto et al. (2002)

Mellor and Yamada (1982)
Kraus and Turner (1967)
Price etal. (1986)
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No mixed layer model

Implementation to HYCOM (Halliwell 2004)

How do thesediffer ent mixed layer modelsperform

for a given atmosphericforcing: ERA-15?




MODEL SETUP

HYCOM
20—layer HYBRID
40-level o0—2
Equatorial Pacific
30°N-30°S and 70°W to 110°E
Relaxto GDEMS3 climatology near 30°N and 30°S
0.72° x 0.72° cos(lat)
Latitudinal resolutionnear equatoris 0.36°

to improve HYCOM’ s equatorial dynamics



MODEL INPUT

ECMWF Re—-Analysis(ERA-15)
A 5—year climatological run
1/8° GDEMS3 climatology
temperature and salinity
NONE
NO relaxationto any SST
Weak seasurfacesalinity relaxationto GDEMS3

NRL data base(Barronand Smedstad2002)

Kara et al. (2005a,b,c)
Shortwave radiation attenuation via water turbidity
Blackbody longwave radiation correction

Bulk formulae for latent and sensibleheat fluxes



ERA15 WOAO01 MODAS NOAA PATH

ERA40

CLIMA TOLOGICALL Y-FORCED HYCOM SSTI
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SEA SURFACE TEMPERATURE (SST) (°C)

“NO” SSTassimilationor “NO” relaxationto any SSTclim



MODEL~-DATA COMPARISONS

Statistical metrics (Mur phy 1988)
Mean error (ME) and RMS difference(RMS)
Conditional and unconditional biases

Correlation coefficient(R) and skill score (SS)

Monthly Pathfinder SST(X) versusHYCOM SST (Y)

SS=1.0for perfect HYCOM SST prediction
SS < 0 for poor HYCOM SST prediction



MEAN SSTERROR AND RMS SSTDIFFERENCE I

HYBRID: 20-layer and o—z: 40—level versusPathfinder SST
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“NO” SSTassimilationor “NO” relaxationto any SSTclim



CORRELATION AND SKILL SCOREI

HYBRID: 20-layer and o—z: 40—level versusPathfinder SST

(b) R: 0—% (c) SS: HYBRID

NO ML PWP KT _
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CORRELATION COEFF. SST SKILL SCORE

“NO” SSTassimilationor “NO” relaxationto any SSTclim.



CONDITION AL and UNCONDITION AL BIAS I

HYBRID: 20-layer and o—z: 40—level versusPathfinder SST

(a) Bc: HYBRID  (b) Be: 0—2
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CONDITIONAL BIAS UNCONDITIONAL BIAS

“NO” SSTassimilationor “NO” relaxationto any SSTclim



HYBRID: 20-layer and o—z: 40-level versusPathfinder SST

BASIN-AVERAGED STATISTICAL VALUES

HYCOM KPP GISS MY2.5 KT PWP NoML

ME (°C)

RMS (°C)

Bconp

BuNcoND

SS

Hybrid
o—2
Hybrid
o—2
Hybrid
o—2
Hybrid
o—2
Hybrid
o—2
Hybrid

O—=<2

0.04
0.03
0.37
0.32
0.07
0.07
0.03
0.02
0.91
0.92
0.75
0.78

0.05
0.04
0.36
0.33
0.08
0.07
0.03
0.02
0.91
0.92
0.75
0.78

0.06
0.04
0.37
0.33
0.07
0.07
0.04
0.03
0.91
0.92
0.74
0.78

—0.06 -0.12

0.01
0.56
0.35
0.09
0.07
0.11
0.03
0.81
0.92
0.55
0.78

0.03
0.75
0.35
0.10
0.07
0.31
0.03
0.71
0.91
0.27
0.76

—1.56
—0.58
2.26
1.76
0.12
0.14
4.43
1.90
0.12
0.04
-4.12
-1.61




EVALUATION AGAINST OTHER CLIMA TOLOGIES

—— HYCOMvs PATH (0.76)
—— HYCOM vs NOAA (0.74)
«= HYCOM vs MODAS (0.73)
= HYCOM vs WOAQO1 (0.65)
—— HYCOM vs ERA15 (0.71)
—— HYCOM vs ERA40 (0.74)
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SSTCLIMA TOLOGY AT (2°N, 165°E) IN THE WARM POOL

O==0 TAO (mean=29.4C, std=0.19C)
= PATH (mean=29.2C, std=0.31C)
—= NOAA (mean=29.IC, std=0.12C)
= MODAS (mean=29.3C, std=0.20C)
= \WWOAO1 (mean=29.1C, std=0.21C)
= ERA15 (mean=29.%, std=0.12C)
= ERA40 (mean=29.%, std=0.16C)
O==0 HYCOM (mean=29.7C, std=0.26C)
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SHORTWAVE RAD. CLIMA TOLOGY AT (2°N, 165°E)

0=0TAO (226 Wm’)
— SRB (219 W m)
« COADS (222 W m?)
— SOC (202 W m)
— ERA15 (187 W m’)
— ERA40 (185 W m’)

IHEEEEEENwEE
T T IR\
I.’ﬂﬂll'[‘l\\‘.l

AL L LN\
T NS VNN
1474E\\hh=/74AE\\2\\E
IVIA--I-'IIA.-I\I
I‘ AL TN
A LT IND
l-l--ll




CONCLUSIONSI

e KPP, GISS and MY2.5 slightly outperform KT and PWP
e No mixed layer simulation: Unrealistic SST!!
e Two problematicregionsin predicting SST

o (1) Warm pool (small error but lessskill)

o (2) Eastem Pacific (largeerror but goodskill)

This is NOT amixed layer model problem (All perform same)!!
e atmosphericforcing problems

e correctionto the radiation fields



