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AKEFZEEE A Spencer (1971) :
gama=(2*pi*(jd-1))/365 (D)
delta=0.006918-0.399912*cos(gama)+
0.070257*sin(gama)-0.006758*cos(2*gama)+
0.000907*sin(2*gama)-0.002697*cos(3*gama)+
0.00148*sin(3*gama) 2
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Mixing gas::

taug=exp(-0. 0127*ma_1""*) (4)
(Corripio, 2002)

Rayleigh scattering JE S XUERN RGBSR (7)) *

7 r=exp [-0.0903m,*#4(1.0+ma-m,1%%) ) (5)
KFE E 5% (Kasten » 1966) :

m;=1,"[cos 6 +0.15(93.885- 6 ) 1>%] (6)

m, : relative air mass
AEVEHEEAN R RE E (M)
Ma=m(p/po) (M

A EEHR(Elev) YR SRR ) B~ Y BE JIEE
(Lunde,1980) ::

p/po=exp(-0.0001184 - Elev) (8)
(List,1984 ~ Kreith and Kreider, 1978)
p : surface air pressure
Po : 1013. 25mb
Elev : “REHEHS R - EER A il SRR
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Y=2. 13134-0. 792060 1n(m.)+0. 024749[ In(m.) *
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(Davies,1987)

5 A JE (ozone) TR UL W ME 2 KRB B R (1
o)(Lacis ,Hanse ,1974) :

o= 1-0.02118*Loz*m, / (1+0.042*L0z*m,+3.23%10
(Los*m,)?) -1.082*Log*m;, (1+138.6* *m,)®805 -
0.0658*Loz*m;,~ (1+(103.6*Loz*m,)?) (10)

Lo3=0.235+(0.150+0.04 * SIN(x * 2.pi/365.25)+0.02
SIN((lon+20.) > 3)) >k SIN(1.28 % lat) % 2 (11)

(Van Heuklon , 1979)
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x=jd-30 (12)
Los : TEHELAEEE(Cm)

jd  :Julia day
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Lon @ &%FF
pi  :3.14159
SRR B UE R KSR B S ( T o)(Macher,1983) :
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T a—0.12445 ¢ —0.0162+(1.003-0.125 ) + exp [ S
me(1.089 ¢ +0.5123) ] (13)
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W,=214.82555*Vis+6.97216*(ir1-ir2)-6.94939  (14)
(7K F11,2013)

aw=2.4959*W,*M,*[(1+79.034*W,*M,)*0.6828+6.385*

(Bird and Hulston,1981)
vis:ch3,irl:ch13,ir2:ch15
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©0=0.8569+0.0436* 1 (16)
A<2um
®0=0.9441-0.08817*exp(1-3.3815* 1) (17)
A>=2um
A :0.0005~1000 ¢ m
6:0.001
(Christian,1993)
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Fc=-0.2562 0 2+0.1409 & +0.9067 (18)
(Robinson,1963)
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Transmittance by uniformly mixed gases :

taug=exp(-0. 0127*“3710%) -++(19)
(Corripio, 2002)
tautot=taur*tau0*taug*(1.-aw)*taua.(19) (20)
betas=2.2*10.>*tt (21)
(Corripio,2002)
dward_s=0.9751*Isc*cos & *(tautot+betas) (22)

The tauaa is the transmittance of direct radiation due to
aerosol absorbance :

tauaa=1.-(1.- @ o)*(1.-ma_1+ma_11%)*(1.-taua) (23)
(Corripio,2002)
The Rayleigh-scattered diffuse irradiance is computed :

rleigh1=0.79*cos 6 *Isc*E0*tau0*taug*(1-aw)*tauaa*(1.-

taur) (24)
rleigh2=2.*(1.-ma_1+ma_1%%) (25)
rayleigh=rleighl/rleigh2 (26)

(G. Formetta,et al.,2013)

The aerosol-scattered diffuse irradiance component :
tauas=taua*tauaa 27
(Corripio,2002)

aero_s=0.79*solarze*ic*E0*tau0*taug*(1-aw)*tauaa*(1.-

tauas) (28)
(Corripio,2002)
aero_s0=1.-ma_1+ma_1' (29)

aerosol_s=aero_s/aero_s0 (30)

To compute the multiply-reflected irradiance, the
atmospheric albedo is computed as:
alpha=0.0685+(1.-fc)*(1.-tauas) (31)
(Corripio,2002)

The diffuse irradiance from multiple reflections between
the earth and the atmosphere

diffuse=((dward_s+rayleigh+aerosol_s)*alpha*sfc_alb)/(1.
-alpha*sfc_alb) (32)
sfc_alb:modis 10 years climate data

(Corripio,2002)

The surface receive irradiance :

totgs=dward_s +diffuse (33)
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