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Calculation of Simplified Radiative Transfer Equation
for Radiative Forcing of Carbon Dioxide
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(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China ;
2. Shanghai Climate Center , Shanghai Meteorological Bureaw , Shanghai 200030 , China )

Abstract: In order to achieve the radiative forcing caused by the change of carbon dioxide
concentration,a simplified net radiation flux model of the atmosphere was established. Based on the
radiative transfer equation, the model can calculate the radiative forcing and net radiation flux at
each layer of the atmosphere caused by the change of concentration of carbon dioxide. Compared
with the RRTM-LW long wave radiative transfer model developed by the American center for

atmospheric and environmental research,under the same conditions the error is less than 1% .
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Fig.1 Radiation flux of each atmospheric layer

1.3 EEERE

LERLE s ARSHREREE 710 QI ) |,
B — TR AR dA, KR ds OBk @ 7
[ 9 A G R S 3R T, (o) it I, () +
dL Cs), 0 Q0 7 1A B9 968 e i B0 25 46 dI, Cs)
dAdQ.dQ F5 0 J7 1 B 0T 7 VAl . Ho48 5T 13
FRRHATE L

dla;” = koD (s) — kol (s) — ko, (s) +

J' %kdﬁsﬁ)%(ﬁﬁ)dn’ 1)
4x T
X, I Cs) S A BTG 4E B om 7, W/ (m? » m);

K s ko RICTENCRION 280 m 5 1, (s) Sy Bk
(ARSI W/ (m? » m) s 1, (s, Q) WTE s i
Q7 A S R R s ¢, (2. ) N
050 WA TR 2 55 A e —
A 0 R T AR 7 ] 0 Rl R S 5
TP AR 0 TR A (1 Bl R
b TV B 7 16 1 — HE St R Tk 1 22 A %
Bk MEL AT . 24 A5 T L FC o 25 10 il i 4
SR A B Bl M P o ) M A SR A T L
F BT
PR I 2 36 7 R T R AL



BIGRER 45« — 4R S 0 RT3 — SRR AR 5o 601

dI, (s)
ds

FEAWIIRLL ds . 15
AL () = {kaly(s) = kul,(s)1ds
KBTS A IR 22 AU T TR
AL (s) = {kuly(s) = kol (s)}As

= k”AIhA(S)_k(!AIA(S) (2)

il
I/\j+1(8> - IM'(8> = {ka,\Imj(S) - kmlkj(S)}AS
B, 1%
IAj+1(S) =(1- kMA8>IAj(8) + ka,llej(S)AS
XPUE A A TR o A5 S ek o
I(s) = 2 I; () €))
I(s) FRTR BT B[] DY AR A 3 R 539 7 1) 1 RS
TR b FE B ST AR AR N A — DI K i g 1, R
A 100, B3 Jorl 0 AT B RIS
HRRZH R SHE R RN A
E = L cosgd =
Ir/z J.Lhr cosysingdddf = 2xl 4
B=0

B RAJZM ) LR GHE R R
i = 1] cospdn =

s o
IJ J cosysinddddB = =l (5)
0

HRAZW I T RSTEE R A
E, - IL cos9dQ =

"n/2  (2n
IJ J cososingdgodp = =l 6)
9=0J B=0
W) AR 2 e e 5
F = E¢ - E¢ (7)

1.4 HEEBAEIESR

HOSER GRS B £ 5 DA S DA T 1 2
JETT AR AR HPR AR 0~120 pm, 15 e 34t
— PR A B RE AL B AT T X e
T AEAR 1 1 i v 2 A2 B R AUZ TP Yl A R A T
W RSB ROAE F » 25 SEORE i = A o B AR
18 CO, JX — i 3 SRR IR S 0 7 P SR S A
Mo B R TR X — i # )i » I 453 3 B — oo
JZ 1) SR RE R s A B, AT A2 TH A e 2
AE 432t 2y 3t 1T ) o o P A B A 7 O

B LA AR S Al T 38 3R U T — o
T DA 51 A IR R B LA St A 3R
LA T RRCREUNHE

AR H HITRAN Gy o0 #5451 WSO )

TELREES T4 AE 101 325 Pa K E.CO, &
#7100 % AT 2R CT) T CILIE 2) 1%y 31Kk
0~120 pm, ARG 0. 1 pm (OGS I R B8 A.
H p=peRTCHH R HEMREHOMSE—RE T . A
0;/0y = Di/ Py €))
K. 05,00 A J BERIZAHRERTIET CO,
H R kg/m’ ;s pjs py NEE J ERAZE LK 3)FI
FriERSIE T CO, i JESR, Pa.
B/A = p;/0y = p;/ Dy €))
A, B AR AL p; CO, FH 100% e —
TR R X R F K 0~120 pm, BEE]FE 0.1 pm A9
S I R E A )
B =p;/p,A 1o
SREA) CO, RFBUNECH ¢, W SZPRB—EE T
BT F 4 0~120 pom, EBFEIFE 0. 1 pm (5635 K
R B C R
C = p;/p,A¢ (11D
290 r
280
270
260 r
250 r
240 r
230 r
220 r
210 r
200 r

190 -
180

T/K

10 30 50 70 90
HE X107 /m

B2 KKEEHSENTWL
Fig.2 Changes of atmospheric temperature
with height
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Fig.4 Radiation flux along the height direction
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Tab.1 Comparison of the net radiation fluxes under
the two models
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