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Abstract In order to solve the problem that most of micro-pulse lidars cannot obtain lidar ratio (LR) independently, LR
from aerosol size distribution and complex refractive index is acquired with Mie scattering theory. Four aerosol robotic
network (AERONET) stations that include SACOL station, Beijing station, Shouxian station and Taihu station are used. The
LR variation characteristics of seasonal-mean and years’ average values in different regions and aerosol types are analyzed by
using LR and Angstrom wavelength index. The conclusions are as follows: LRs in chinese different regions and seasons show
complex and different variation characteristics; the LR in Yulin is the least and years' average value is (36.3415)sr; LRs
are relatively larger in Taihu, Beijing and Shouxian; annual average value of 2008 is smaller than other years in Beijing and
there is little variation of years average value in other regions. LR and Angstrom wavelength index can distinguish aerosol
type and they both increase from north to south in the analysis regions.
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Table 1 Valid data list in different stations
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Table 2 Number of occurrences of aerosol at different heights

h /km Beijing SCOAL Taihu Shouxian
(—oo,1] 252 0 225 261
[1,2] 379 3 267 336
[2.3] 361 239 208 282
[3,4] 265 276 153 191
[4,5] 190 238 122 143
[5,6] 122 185 83 102
[6,7] 79 139 50 77
[7,8] 49 123 43 72
[8,9] 42 79 25 51
[9.10] 44 60 25 37
[10,+o0) 62 58 42 68

3 SRV X A O B Ik L RAE S A
3.1 EMREAT RS THBMEST
Bl 3 45 b XS e LR 4 A ol . AR
90
80
70
60}
& 50}
=l
30}
20}
10} N
oL i

Y spring (a)

Beljing _ Shouxian _ Taih

(<1

4 Hb X ZE S (A AH [A) 2505 O [R) i X 2L K AN T
Z MR X Y LR 22 RA K, B2t 5 B
RWAE R FKRIA 22 LR AR 25 A8 KL 3 356 W 3
TEIX 3 A ZE1 N I SR I 2R BB AL T AR
R S H A R AR . HRS H A=A
b LR Al Angstrom J 1 8 BB/, X AR KR B
R A 2 ] A7 S B U A R AR il
BRAPBBMRZ AT, WE 3 Fil, L3,
Ak e st 5 5K LR 1 Angstrom % K 45 %1
I KA R T W BRI AR R . A AR
Hb DX e LR A X I8 3 85 K& 3 2 PR A A A X
DU IR AR RN, & X B4R LR ORI
Angstrom I+ 48 £ 75 218 4 75 /D 5 BR AR
XA, Hofth X 46 2 B R FIRK ZR 45 K H =38 Z [a] 41
AR, BIEKE. 4 DX AWK LR B 0EAE 5
A i BRAK UOh 77 B R bt AR B (E
S R (56.8+11)sr,(54. 7E£14)sr,(48. 6+14)sr,
(36.3E15)sr; 77 LRV B A I H 2 (39. 6 £
1)sr (61.4+7)sr . (57. 4+8)sr.(55. 1+ 14)sr;
W E KAy (44, 55 14)sr, (62, 5E13)
sr.(59.8E10)sr. (60. 71D sr; b 5l VEH L&
(B A (38. 1£14) sr, (53. 4+10)sr, (53, 2+11)
sto (51, 9+ 13) srs AR F L BBk X WY
(24.1410)sr.(46.9+12)sr,(46.449)sr.(36. 3+
14)sr,

2.0

spring (b)

1.8 | i summer
autumn

1.6
14r
12}
1.0}

trom wavelength index
(=}
o

206}
0

3 £ M X () S I IO TR 3 L AT (b) Angstrom U 4 48 0 Z 15 40 A FRAiE

Fig. 3 Seasonal-mean (a) LLRs and (b) Angstrom wavelength index variation characteristics in different regions
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Table 3 Empirical LRs and Angstrom wavelength indices

of different aerosol types

Angstrom wavelength

Aerosol type LR /sr

index
Biomass burning 60(8) 1. 8¢0.2)
Maritime 28(5) 0.7¢0.4)
Dust 15(5) 0.2(0.2)
Urban/industrial ~ 71(10) 1.700.2)
Southeast Asia 58(10) 1.3(0.2)
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