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Figure 3. Seasonal differences in OGCM SST and MLD when neglecting and including
subsurface heating. Shown are the results when all the PAR is absorbed within

the mixed layer minus the SST when the PAR is attenuated using monthly k5, r.

Is examined in terms of the model's prediction of sea surface temperature (SST) and
surface mixed layer depth (MLD). The subsurface heating due to PAR Is included in the
OGCM by considering the surface heat flux absorbed within the mixed layer to be given by
Qaps(2) = Quet —PAR exp(—Kpag hp)
where Q. IS the net surface heat flux, PAR is taken as a fraction of the surface solar
irradiance (0.49 Q.), and h_ is the MLD. The mean monthly fields from the Comprehensive
Ocean-Atmosphere Data Set (COADS) (da Silva et al., 1994) are used for heat flux forcing.
To determine the consequences of subsurface heating on SST and MLD we performed
2 NLOM simulations:
1) Set kp,~ to a large value so the PAR is completely absorbed within the mixed layer.
2) Used the monthly k5,5 fields to account for the seasonal & spatial variation.
The differences between these simulations (Figure 3) reveal that changes in seasonal

variability can be as large as 1-1.5°C for SST while they are only 1-6 m for MLD. These

5 D R T 0 0 L L I P Y= T

G60ON = . — - 4 ‘ -4 i+ A odl —t , t e B e

Ao | £|3 L R \ﬁl: il .:L:_, i}'m_‘ g_ : i ]

iy 10 . -3 fatal felieh dories b fad }' e

40N ~SA'S ASST : { S A b 08 Vi j

1 | | R -\L_"_L_]_'__:’_:__-_/L/_J "l&fl'

' I : i g . nalBea - -,_.J

| -‘. ..l' _.t-;..-.. ..ll :- : o e - : !-"'l_-'—'ﬁ'l - -‘:i

N' B B8 B ) L e o ri

20N %l - “' _,—"H T)'_.L1 ) ! \-f e . ,I_;,_i_

= - _ ) “ . - ey

cen - 1\ﬁ thf"f : ]

:. ) S - & | : I-T

EO }’(..f 3\}‘% i I - — : I : : |

f » - - e

Ha

dd - S HERs

20S # = ~ Fene i e Tontecd . 1

LW L ,L—:—i——'— b _:_Jf

- I'..L I:'-l-'i'_:-’b/ tt_l.?‘ —

L | ,J_._'T_szf el
40S}- I ETE

s & )

L S L_ -

BOS |- : -

tf‘lf} ﬁ‘m‘_{t:‘:-‘t § | _"1;:__;!-_ T:m 'T:I__'I‘"“i N | ] Lt 1 l Ll i ) l I l L-_jl‘;rlf‘:: - L T L - ln,:  Fet om |' eem mma

40E 60E 8OE 100E 120E 140E 160E 180 160W 140W 120W 100W 80W 60W 40W 20W 0 20E

< 08 -06 04 02 0 02 04 06 08 o

O
ASST N 1 emmm (°O)

e e | TR | s Fealien ) | R | L b = | 'r"’"'_F?"'T—f
by ' LJ"‘l —) - :;ﬂ"‘*l—‘ | — | I Ll el
GUN r‘_‘—=§- < ‘:—: Hklﬂ{-—i—n—-:--l-%- Q(:k -ﬁ;‘ . Sfp_:__;

: 4 -t } i F v B 52
i 1 pEEES i shages
40N ' ‘ L‘*s_- - : J_L ey o ':’b“"':s <
' . - ' AR ' N el o e
B i v e A1 A i s s s
20N e rawm ) 2 L e ; S, i P A
" [ - * = T e - o e g -
g - L ’ . y I SRS )
. A b~ o o -y ol
v, - > : * \-L,J_, n'“_r -1 ot 1 N
FC} ’ . . - = — " e
f ) T.r?}‘} —— e T = — \',S‘I:r“' ': : '1'
T 3"{‘ BT
A ‘E" ﬁ':-" :;0 :':-"' ‘:_“L'P'
20S (i : k, L : N
- N
1= - -
- ' 7ot f . '*
405‘_ ) ;:L) —a
<l . _ N " .
| o - '
60S| - | *
e o B [ 0 oy s, B 1 B . - -ﬁd,,.' ' ST - |
H‘l_T_l_i":l':g—"f'il"l_r'l_}"l_r'!_"'l_r'l_ s T o st e I TR S < T B A LY B U i ey ot sobosspend™, | PRt ST T PP o e e woee s |

40E 60E &80OE 100E 120E 140E 160E 180 160W 140W 120W 100W 80W 60W 40W 20W 0 20E
—0 =4 3 22 -] O | 2 3 4 00
AMLD e (m)

Figure 4. Annual mean differences in global OGCM SST and MLD as in Figure 3.

changes in SST and MLD are mostly confined to the low and mid latitudes (40°S-40°N).
Summary
We find that subsurface heating yields a marked increase in the SST predictive skill of
the OGCM at low latitudes. Use of the monthly-mean k., reduces the annual mean SST by

up to 0.8°C, and negligibly increases MLD on climatological time scales.

References

Da Silva, A. M., C. C. Young, and S. Levitus, NOAA Atlas NESDIS 6, 83 pp., U.S.
Department of Commerce, Washington, D.C., 1994.

Hurlburt, H. E., A. J. Wallcraft, W. Schmitz, Jr., P. J. Hogan, and E. J. Metzger, J. Geophys.
Res., 101, 941-976, 1996.

Rochford, P. A., A. B. Kara, A. J. Wallcraft, and R. A. Arnone, J. Geophys. Res., In press,
2001.




