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The radiative convective equilibrium (RCE) temperature was calculated for the climate change study
at King Sejong Station in West Antarctica. As a result of RCE model sensitivity test, the increases
of surface albedo, solar zenith angle, and cloud optical thickness decrease surface temperature. On
the other hand, the increases of carbon dioxide and cirrus cloud amount are caused by surface warming
due to the greenhouse effect. According to the model calculation result, annual mean surface temperature
shows a upward trend of 0.012°C/year during the period of 1958-2001. During the period of 1989~2001,
the trend of monthly mean surface temperature by model calculation is 0.01°C/month and the observation
trend is 0.005°C/month.
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Fig. 1 The annual mean profiles of ECM WF reanalysis during
the period from 1958 to 2001. The (a), (b), and (c) are

temperature, water mixing ratio, and ozone mixing ratio,
respectively.
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Fig. 2 The monthly mean cloud amount(a) and cloud path
length(b) over 5-year period (Mar. 2000~Feb. 2005). This
cloud parameters derived from MODIS Level 3 data on board
the Terra satellite.
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B= ay. a/ D, " (12)
1—w= by, b,/ D, " (13)
g= cyy ¢/ D, (14)

o] MBS 1174e] of BAF 7 Je(Chou and
Suarez, 1999)1} 971¢] A2 EA} w2} G (Chou et
al.,2001)°] thgt A=A p = AR 9] 275 ou]
3l §8 AR} =Z7|(effective particle size)o]il, o2}
b = YA ATEREA I FES 2 Table 1, 2,3
of| e it

4. 2% % EY
41 BN TR WY D39 WL

U Az H3lo] 2 AL F B 259 A7 &
325 Fig. 30 Yehieh o] Aliks flste 7123 5
7] H 2& Z3H|= o3t of 5 (sub-arctic summer)
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900 hPa) 0.2 A] Zh7ho] ML=ke 0.5, 0.22 7t

TEUA EqHE 0397107 g/g2 Feh o] a™ef
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o x| 4 wizol A oA WEhe A Q| BARE 2
2Eo] BAUF B3 27 dadE 4 5 Aok
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EE ta ST Al UL, A5 olde] Ak
A AE g "I} ane FAY = e sl
gk A7 2R OS] FAHE 7] Fo) BAFE
3} A= BOIAI T Bk HA} 247} H o] 7]7) o
Aol ERSHe B B & 0 A% $20) Bl o
% %9 229 37} aglo] HAw, 43A oy 1
SoA Bk BAF B4 7h wEe] B4 B L
hEs w2 7a RS mol d7] 39 ol4t
sjeki(o) Z7Hs S AT o] oA B giR
Bg L2 Z7H7IY A3 olite] nEoAE A
o] Ba} 27} W] 7o) Fashe AL & 4 Yck.
IPCC(2001)¢] tf7] 3% 2 ZHFE(A0OGCMs)of &
%t CO, Hj= A¥ (Transient Climate Response, &357]
FH)OA L1~3.1°Ce] A% 712 579t 79 (00
e

Fig. 39] A3} Fo| 4] 9 hPa 7]¢t 9] /J3-HA 270 hPa
of iR AR W A me] oid B4 U WY L=
o] W= Ak ATHE Table o] F5HTh. o] HolA
A st ejof Az SALel g 9 ol ket Ak

Table 1 Coefficients for the parameterizations for solar and infrared radiation extinction coefficient.

Solar Radiation Infrared Radiation
Band
ap a; as ay ai ar

1 0.30E-03 0.33E+01 0.10E+01 -0.61 0.78 0.04
2 0.42E-03 0.34E+01 0.10E+01 -0.84 1.10 0.05
3 0.54E-03 0.34E+01 0.10E+01 -0.04 1.20 0.60
4 0.56E-03 0.34E+01 0.10E+01 -0.02 0.98 0.64
5 0.42E-03 0.34E+01 0.10E+01 -0.06 0.59 0.39
6 0.40E-03 0.34E+01 0.10E+01 -0.06 0.91 0.50
7 0.40E-03 0.34E+01 0.10E+01 -0.04 1.34 0.64
8 0.57E-04 0.34E+01 0.10E+01 -0.03 1.78 0.74
9 -0.18E-03 0.33E+01 0.10E+01 -0.01 2.95 0.91
10 0.10E-02 0.35E+01 0.10E+01
11 0.10E-02 0.35E+01 0.10E+01
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Table 2 Same as Table 1, except for single scattering co-albedo and albedo.

Solar Radiation Infrared Radiation
Band
by b, by by b, by

1 0.10E-05 0.26E-06 -0.11E+01 0.60 -1.78 0.73
2 0.50E-07 0.19E-06 -0.10E+01 0.82 -0.01 -0.60
3 0.50E-07 0.17E-06 -0.10E+01 0.58 -0.01 -0.21
4 0.50E-07 0.16E-06 -0.10E+01 1.00 -0.86 0.13
5 0.50E-07 0.82E-07 -0.10E+01 0.834 -0.10 -0.22
6 0.50E-07 0.72E-07 -0.10E+01 1.62 -0.75 -0.07
7 0.50E-07 0.72E-07 -0.10E+01 191 -1.06 -0.05
8 0.10E-07 0.54E-07 -0.11E+01 191 -1.08 -0.05
9 0.50E-05 0.56E-05 -0.10E+01 1.90 -0.86 -0.09
10 0.10E-05 0.95E-03 -0.85E+00

11 0.50E-03 0.18E-01 -0.53E+00

Table 3 Same as Table 1, except for asymmetry factor.

Solar Radiation

Infrared Radiation

Band
cy c Cy cy c Cy

1 0.70 0.21E-01 -0.36 0.96 -2.53 0.78
2 0.69 0.30E-01 -0.32 1.20 -0.80 021
3 0.65 0.70E-01 -0.20 1.00 -0.73 0.48
4 0.65 0.70E-01 -0.20 0.97 -0.86 0.81
5 0.65 0.70E-01 -0.20 0.98 -0.86 0.84
6 0.66 0.70E-01 -0.20 1.23 -0.50 0.13
7 0.66 0.70E-01 -0.20 1.23 -0.50 0.13
8 0.65 0.60E-01 -0.24 1.26 -0.50 0.11
9 0.60 0.85E-01 -0.22 1.14 -0.50 0.19
10 0.57 0.95E-01 -0.24

11 0.50 0.20E+00 -0.16

27} 71% 3kt 20%2] $7h 9 7ol vjat Aapow,
o] 9] A= Fig. 39] 2ot QX Gk,

Fig. 4 299 7.8 A= sl B2 wgwolct.
AH5-90) ) Z7Hs LA AT o] A E 71
& Z7P7I, o] gl ofat BloF Bare] ubt B
7 o] 45 oliel Vlee pave AL B 4
olth. et sEe] Heak(b)o] Z7hshe, Amo]
QIAFSHE ToF BA} ofUi ] gt Bl o eor &
AL U} B7) whEo] A EeE A 7150 BA Y L=

2 Ehel

gtk AF O 52D 75 E3h] 57}
T ek 59 S7he} vl o 2ap ofuix]
o %7} whgol X HAl BY LEE AT,

26 e e

42 NEHOIN 2A OF BY 259 o MY

449 F9H(1958 ~2001'9)2] F= AF7IXQ A B
o AR S ARGt XM EA R B 2ES A
Akt Fig. 5ol e ot o] Atks $i3te] 239
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Fig. 3 Sensitivity of radiative convective equilibrium temper-
ature by surface albedo(a), cos of solar zenith angle(b), and
CO;, concentration(c).
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2T5 ALkt Fig. 60 e itk o] AkkS: $18teq
z27] Q7 B3 A5= Y B ECMWF 24 525
ARSBFR AL, olAlEtErA: T h2 BT AT 22
T ARgSETh 2y EieF AgZhe] AL 3 4
Bt g2 ARSI, A B PH|Ee A 5(2005)9]
WS o] gste] Akt TE5E € B 72 AR
of| 2J3f) AlAkE X FH UH|=(a)= 1992 5907 0.752
W =2 32 UEaL, 9= AR Y A8 ddle
°F0.3 F=9] ZhS Blrh = o] H gk d=2 A
23| sg3he= 6, 7, 8ol YRS A2 wrtELl, A
23 A8 A5 wji2e] Fig. 69l 6, 7, 849 dW=s
UeRfjA] ghgtom g 59o] 7P =2 3hS Uehdith 2
FoE ARtE BAL diF HE 259 IS 7o) o ¥zt
£ (b)oll ettt o] - AL EA B 2%
L 2 2273 KEE 3 2823 K7HA| UEA|RE
250.0 KoJste] &2 gro] Uehit= o]f= F=9 =2
7REo -5 AR EFAY diEoy #E 2 2652~
276.2 KAJolol| Bx3it) o] 2} 7]7F £} 250.0 KO|
5to] A By =8 Ve F ARE Ae 9
W3} A2 0.01°C/ Do) T T 712 0.005°C/Y=A F
A% BF 7|29 3715 UEhdth (o= AR BEAL 3
Y 2= TS Y zolE el AoRA, iR
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Table 4 Radiative convective equilibrium temperatures with the variations of surface albedo, cosine of solar zenith angle, and
CO;.

Variabl Percent Radiative Convective Equilibrium Temperature (K)
ariable .
Variation Stratosphere (9 hPa)  Top of Troposphere (270 hPa) Surface
-20 234.5 201.0 278.1
Surface Albedo 0 234.4 192.0 271.0
20 234.2 182.6 261.8
) £Sol -20 228.9 171.3 248.2
cosine of Solar 0 234.4 192.0 271.0
Zenith Angle
20 239.3 218.1 288.2
-20 236.3 191.6 270.7
CO2 0 234.4 192.0 271.0
20 233.0 192.3 271.3
) (a) High Cloud Amount ; {b) Lo.w CIqudAnl'noun.t
— 10 - — 101 2
© - - ©« - -
o o
£ <
@ 3 g o
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Fig. 4 Same as Fig. 3, except for high(a) and low(b) cloud amount, and high(c) and low(b) cloud mixing ratio.
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