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Abstract

Many recent studies have concentrated upon the radiative effects of atmospheric aerosols. Though
their scattering and absorption of radiation, acrosols can also induce some other important environment effects.
In this study, new radiation code and aerosol data within Atmosphere General Circulation Model (AGCM)
is used to assess the aerosol radiative forcing and to analyze relative climate effects. The new Kangnung
National University AGCM Stratospheric-15 (KNU AGCM ST15) was integrated by using two sets of radiative
effect of aerosols : CTRL as not a radiative effect of aerosols and AERO as a radiative effect of aerosols.
Two cases show the difference of net shortwave radiation budget at top-of-atmosphere (TOA) is found to be
about -3.4 Wm™, at the surface (SFC) is about -5.6 Wm™. Consequently the mean atmospheric absorption
due to aerosol layer in global is about 2.2 Wm™. This result confirms the existence of a negative forcing
due to the direct effect of aerosols at the surface and TOA in global annual mean. In addition, it is found
that cooling over at the surface air temperature due to radiative effect of aerosols is about 0.17 C. It is esti-
mated that radiative forcing of the net upward longwave radiation taken as the indirect effect of aerosol is
much smaller than that of the direct effect as there is about 0.2 Wm™ of positive forcing both at TOA and
at SFC. From this study, It made an accurate estimation of considering effect of aerosols that is negative
effect. This may slow the rate of projected global warming during the 21% century.
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Fig. 1. Global distributions of annual mean aerosol optical depth by spectral range.

F8 7IA (%71, CO,, 0;), FEE9 vE 71H)
(N,O, CH,, CFCs) 183l FE 3 ooj2 & 93
F5E e HeZ FEH FHe BEAL 2HER
A AR Z1A ) 9% T3 e AR U
(k-distribution), 3 Z+Z WY (table look-up) =&
A 2 7| AA LY WY (one-parameter temper-

ature scaling)2 2 AHETH FET o ojE2ES ¢

3 A 598 n#dy] A% B8 o] (optical

thickness)= ©d 2Fst UM = (single-scattering albe-
do)o} Bt & <IA} (asymmetric factor)® =AY EH &=
gl, o) of #5594 3 AHELS FEY Y (€)
Y A7|E AF Y.

3t Chous} Suarez’Voll &3+ BAF 253} Wohg

NEA AT B4 BEE $37], 0F, Ad B4,
oL, FF 2T oolZEe] T Y BAL

o F4o} 77, o2 I A4 BAG @
A g A 4 ok o] W = B
BA}e) BA-L 0175-10 m o7, o] T Aol =}
4 2 B A 3339 (photosynthetically ac-
tive region, PAR)®] 871¢] band2, 181 ZZ A
d90] 3701 bandE Vet TES WALeY £
& el 98 (§-Eddington) WHS o] &3l A
Ak o) Wwe Mgl Bed T B 4
AMA ¢ D FE EABEL Qo) FL
8 SR EWRS g (PG AR el Bigi A
Adxhz 2.

r

o rlo

¢



g7 s 235 o &3

2.1.4. Mgty

HAE doEEY Y ASE MARD 2FHo
At o 2N dojzEe Ty AL 53 ¢
71% Al2"d vRe B35 A B 4 g O
13E AHFFsr] At e 22 F Yo
2 RS AELSAT. AA, dozEe duf BA}
Bt 2 A G Aol HE (03 CTRL)H
A, 1 &9/t 23 A FHE (03 AERO)E 7
Z} 53 717kel 3] Atk & 717k A 29
S 284 71 E FEle B A A Q)A)7) 1,
39 717kl g F A3 Aol F&) A oY
A FAof] pHe dojE=o] aAdES BA3HT)

3. 84 3 uH

NAZZ] ©u BAF 537} AAE & e
A 2 AY 239 Ao H4F Ao zjo|ZHY
ANoJR2Fo] 71F A|2AH PRl BAL A9} 1
71% B0 tete AFHo 2 FHE ¢ Ao
.18 = th7) Ae(e]3F TOA)TH A F(o]3} SFC)
NX ztzte] BAL Ao s JFH oz A A S}
gow, 3280 e oz @ tir) = £33
F 1%, ARANMY FrEFs AT 59 ¥

gl thste] KRG

3.1. SA ZEIH
Table 12 F 3 4Jdo=FHe 7] Fa3
AZAA 22} o2 F2E ¥wsta 1 zpo]

Table 1. Simulated radiation effects(in Wm™) of aerosol

on the global energy budgets at top-of-atmos-
phere (TOA) and surface (SFC)

TOA Flux  CTRL AERO Aerosol forcing
SW( 1) 119.5 122.9 -3.4
LW( 1) 245 4 245.2 +0.2

SFC Flux  CTRL AERO Aerosol forcing
SW( ) 178.1 172.5 -5.6
SW( 1) 25.6 24.9 +0.7
LW(!) 335.8 335.0 0.8
LW(T) 395.3 394.3 +1.0
SHF( 1) 20.9 19.9 +1.0
LHF( 1) 94.8 94.0 +0.8

dojzZe) BAL A =4 | 627

o8] Azl F YE JNAEEY A HF EAL 7
AE AAZE Aot Z G A ule} 2ol o] #o
A BAL 73R e ) £9 gk 7z 2udste Wz
3} ZAE )3t o2 E 9] Tt AL 92
23] TOANA ] & Bl BAL o = (] 3} SW)7}
°f 34 Wm”E 29 BA ZAE HAH, &= A9
B AL W R|(0]3F LW) 02 Wm™2 o] EAL A
g zte Ao 2 Jelyth doj22d) 8 X2
AN E B BALFS oF 56 Wm” HAaF Ao w
el TOAM A 9] &2 3A9} 22 Wm?e] Xo] &
Hol=d|, o] AL dZE 9] dy BAL F42 A
qE 5 Uk

doAZEe 7 B 3 HT=E f4E 5

FAE Ze Aoz el AHF 5] A7)0
& AeE FAEYG AR € & &£

Fow ko FA=Z 74 FAHHUT A
22(-08 WmHE W7 F F 557
Q) of7lE Ae® AT 53] &
Moo el A E 29 T i
o, €9 %9 Z4(-1.0 Wwm?)7}

2
iz
Apr
1o
e

™~
1—1

ox I d
lo Br

Nt
rE 4y
¥8,

rr

o
.

£ o

o

Aoz Eel HAL FA] e Ad w3}
Aotk & BAF AAHE A9 HA
Tt EAF & Y = H wel W
Ao AE 8o AFAME T8 &

7} Aa0 9 ¢ & ek

=
o
)

£ 00
e

dz (o Jb
Lo
N

>
—r-‘
o}
2

3.2. 7|F A|AHIQ| HHE}

29 A2 Aol ¥y Fo|2RE LI 3
sare ojojzEd] s DAFCZ 242 o} 0.4 %
$} 0.03 mm day' & ZA3E AS 2 Ve g THFig.
3a9} Fig. 4a). +F & A9E B 1% S|
A A gL ZA4E Hgor, 53] ofizgli} o
59 yojxjgoleA Ho HAE HolH, Folu
gl 7tet T4 Aldl ol oA Hd F71H7F YE
St ArEe FE AT 45T $3 d5F A
A, 283 Folrlof x| vy B2 AT}
Gehih, olo|2 X9 B8 Qo] LS He £ F
) Apike] 7 A Qo] 43 A} Bl

M 5449 AL FrF] FF GER A9% B

ool AE Aol AFHo gaFE Ao



628 T3

(a) Top-of-Atmosphere

Radiative Flux (Wm'z)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

—8— SW Time
—A W
—w— SHF |
—&— NET |

{b) Surface

Radiative Flux (Wm'z)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fig. 2. Seasonal variations of aerosol radiative forcing(in
Wm'z) (a) in TOA and (b) in surface.
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