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Characteristics of atmospheric volume scattering intensity
in visible and infrared band

LI Hao, SUN Xue-Jin, TANG Li-Ping
(Institute of Meteorology, PLA University of Science & Technology, Nanjing 211101, China)

Abstract . Different size distributions of aerosol, fog and rain collected. Atmospheric volume scattering intensity character-
istics were calculated and analyzed according to Mie scattering theory. The results show that the energy of atmospheric vol-
ume scatter concentrated mainly in a narrow area of forward scatter angle. The distributions of volume scattering phase re-
lied on particle size distributions, wavelength and complex refraction index, and was diverse for different type of particles.
The atmospheric single scattering albedo was influenced by the wavelength and the imaginary of complex refractive index,

and varied in a wide value range. The single scattering albedo of urban aerosols was less than that of fogs in the same wave-

length. The single scattering albedo of urban aerosols and fogs were inversely proportional to the wavelength.
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Table 1 The value of complex refraction index for different particles

PR/ pm 0.55 1.06 5.0 10.59
K B it B it B it B HEH
FEAT 1.333 0.000196 1.326 0. 000005 1.325 0.012 1.179 0.067
TR 1.418 0.002 1.405 0.004 1.372 0.010 1.380 0.057
SR 1.530 0. 006 1.520 0.014 1.390 0.013 1.720 0.085
ARSI 1.530 0.008 1.520 0.008 1.250 0.016 1.620 0.120
I 1.607 0.158 1.600 0.163 1.593 0.218 1.859 0.310
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Fig.1 The volume scattering phase function of particle samples
(a)aerosol (b)fog (c)rain
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Fig.2  The volume scattering phase function of fog samples in
different wavelengths (a)5.0 pm (b)10.59 pm
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Fig.3 The volume scattering phase function of aerosol sam-
ples in different wavelengths (2)5.0 pm (b)10.59 um
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Table 2 The single scattering albedo of different type of
particles in different wavelengths

WK/ um

Sy 0.55 1.06 5.0 10.59
% 0.961  0.999  0.788 0.577

W 0.557  0.967  0.533 0.520

TP IR 0.965  0.962  0.905 0.394
E2okae i 0.946  0.886  0.896 0.679
WAL 0.709  0.784  0.806 0.583
BT A 0.591  0.520  0.339 0.261

VIS b2 S I R Tl =T 1) B A e R 3R A
AL GRSy 5 R 0. 422.0. 447 0. 574 0. 267 .0. 223 .
0.330. XF T [FIAFE Y i 1, 390 T A0 I Ay B S 2 PR
RN 55,3k F BRI R 0 A I B A 9 48 5L
HE I KT 55, WEIRCARAN; e 5 RS 1) 5 7 AT I oe At
ZLAMIE B 35 BB I MR R T 1, (LB % D K v
K, 55 PRI I BRSNS I K K B
BT B8 (W IRCRE R AN BE 220 . s 1 ke 13, , BA U R TR
R EFWIT G LR HBAE , BB E R, A
SF R R RN

3 &g

BEXT R 55 AT = Fp SRR SR, ds K
FCENS TR T R AURBU R, 45 R R, R
AL AR R L B R B A pR BT 1 22
AU RE T SRR TP TE 0° 2 40° UM M X (8] Y5 R
S A B A PR 5B IS 1 o A A - 2% L S22
BYSZWEVREIR , FRAHICR AR R Bl B A8 AR R L
PSR SIS, Z5 VA HICH A PR RSCEA) H RE 15 L
I TR AT 2Z 18] 5 7 0] D6 5w 2050 9 B, 35°
b AR R R PR AR 2 0 1. 57 ,20° 28 40° HUH A1 X 8]
W HAEL LA AL 528 R, U I I R 7R 2R
RLR IR # IXC 1], 180 &b 55 R R B4 1A HIL S A oK £ 24
0. 71, 180° &b <% JE2 MBI A PR B0 E 0. 21 &
0. 62 18] s AN [F] 2 B R S HIUR e P i e 1728 fE L
FEANIR], A 7] 4 55 1A IR A o BBl 2 1 48 s T —
B AR A oA 5l 22 Bl D 3 AT 1) T i
FE BRI S, T VA BIURT A o 5Bt 5 A 1 B 2 Al 2 I
SN A 35 5 AN [ A [7) 2K DR f) B IS i TR
AR IE S, HABAE BRI [l AR AL, AR I
T I BRI B IR A/ N T 25, T O I 35
FI4) B PSS I B 3R B I I3 AT T/ I

R IR 25 AR =Rl o BRCIR, IFHA R
JUR LAY F) 03 K R, (BT UK & T AR RN DK L S5 R
KI5, W25 JEIEAR N, AN LE AR )

RO R B R . 75 ZE U ARTEREA TR
P A AE SRR BAT E A, s ik — .

REFERENCES

[1]LI Hao,SUN Xue-Jin. Theoretical analysis of measurement
error of forward scattering visibility meter[ J]. Infrared and
Laser Engineering (2535 , F0a¢4z. 11 1] U B8 UL 2 ASCI)
REMIEIE 3 HT. A 5b 5 #E T8 ) ,2009,38(6) :1094
—1098.

[2]SUN Xue-Jin, WANG Xiao-Lei, LI Hao. Atmospheric sound-
ing[ M]. Beijing;China Meteorological Press( #\¥:4:, I
AN KSIRWE. Lot gL ,2009.

[3]Sasano Y,Browell E V. Light scattering characteristic of va-
rious aerosol types derived from multiple wavelength lidar
ohservations[ J]. App. OPT. ,1989,28(9) :1670 —1679.

[4]FENG Tao,CHEN Gang,FANG Zu-Jie. Properties of optical
scattering channel in non-line-of-sight UV[ J]. Infrared and
Laser Engineering (1% , RN, J7 #HLEE. AR 1Lk 22 4061
SHEAR I ERE. 4505 HE TE) ,2006,35(Z) :226
—230.

[5] YUAN Yi-Jun, REN De-Ming, HU Xiao-Yong. Computing
scattering phase function by recursive formula of Mie theory
[J]. Chinese Journal of Light Scattering (= 55 # AE1507 ,
B2 55, Mie B i 3o 4 3 530 OO AH AL 06 &R e B F
) ,2006,17(4) :366 —371.

[6]ZHANG Cheng-Chang, ZHOU Wen-Xian. Atmospheric aero-
sol tutorial[ M]. Beijing: China Meteorological Press ( & &
BRSO KSSBBRERR. ot TR L) ,1995:
271.

[7]CHENG Tian-Tao, LV Da-Ren, CHEN Hong-Bin. The size
distribution of dust aerosol particles in Onqin Daga sandland
[J]. Chinese Journal of Atmospheric Sciences( K ¥ , B ik
1, BRI PS50k O X Vb A SR I IR B e . KR
%) ,2005,29(1) :116 — 121.

[8 JHUANG Yu-Sheng, HUANG Yu-Ren, LI Zi-Hua. The mi-
crophysical structure and evolution of winter fog in
Xishuangbanna[ J]. Acta Meteorologica Sinica( ¥ T A= , 85
T, BT VRN A 2 55 1) T B 45 g o 728 ok
. S&=ZR) ,2000,58(6) :715 —725.

[9]GONG Fu-Jiu, LIU Ji-Cheng, LI Zi-Hua. Study of the rain-
drop size distributions for three types of precipitation[ J].
Scientia Atmospherica Sinica ( B fg A, X W, ZF1E. =
KK B ISR DT KSBE) ,1997,21(5) 1607
-614.

[10]ZHOU X J,TAO SH CH,YAO K Y. Advanced Atmospheric
Physics] M. Beijing: Meteorological Press ( J&] 55 B , P 3
B,k SEXSYWEZRE Ly KL B mA),
1990750 —768.

[11]Tonna G , Shlrin K S. Reliability of the polar nephelome-
ter for the measurement of visibility in fog [ J]. Appl.
Opi. ,1992 ,31(15) 2932 —2941.

[12] LIAO Guo-Nan. An introduction to atmospheric radiation
[M]. Beijing: Meteorological Press( B [H . kK Sig§t S
it et AR d L) ,2004.

[13]Sasano Y. Tropospheric aerosol extinction scanning lidar
measurements over Tsukuba Japan from coefficient profiles
derived from 1990 to 1993 [ J]. Appl. Opt. , 1996, 35
(24) 14941 —4952.





