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Abstract The aerosol measurement by micro— pulse lidar(MPL) system is taken in Nanjing Comprehensive
Observation Base of China Meteorological Administration in the north suburb of Nanjing. The variation of
aerosol extinction coefficient profiles and depolarization ratio profiles indicate that the depolarization ratio of
aerosols in clear atmosphere, mist and water cloud have similar values, but the value of ice cloud depolarization
ratio is larger than all of them. Nearly 50 times inversion results of experimental data during January to June in
2009 show that the depolarization ratio is concentrated between 0 to 0.05 when the height of cloud base is below
4 km. While the height is above 4 km, this value is almost between 0.05 to 0.15. The higher of height cloud base
is, the higher of the probability of larger depolarization ratio values is appeared. Comparing the inversion results
of summer mist and winter dust in 2012, the results show that dust appears obvious boundary, while the
characteristics of mist boundary is blurred. Dust’s outbreak and dissipate can be monitored by combining spatial
distribution and temporal distribution of extinction coefficient with change of depolarization ratio. Comparing
the results of MPL and CE- 318 sun photometer, the optical thickness of both instruments measured is
consistent with the trends of time.

Key words scattering; aerosol; extinction coefficient; depolarization ratio

OCIS codes 010.1110;010.1100; 010.1615; 010.1310; 010.3640

CI—1

19714F , Scholand %" % & 1 — i i = 380 77 18 08 2 E A7 4R I A9 SCE, A I O AR J30O'E 77 ik 7 R
T2 SR I PR S DY 22 AF i AR SO R R R I A BRI R 18] T O BB iR LR B 5T H AR W)
USRI ZON IR P hE e IR N WeaY P NG IE | 2529 72 A B 200 DR S Iy G I = S il WA DA SR (T 13 G F e

Y78 B HA: 2014-10-31; W B 1& 275 B #A: 2014-12-12; 4% H AR B #3: 2015-04-25
MBEES: [HFRAHRBER4 (41175033,41375044)

1EE B v HLAF DL (1990—), %, A 5T A, F2 28 5 0 RAHEM 7 17 9 F 5T . E-mail: zhucunxiong_2008@126.com
SImE A WA A967T—), B A, #w, FENFE ORI 5 #m i 5E . E-mail: nweao@nuist.edu.en(GE {5 B R )

050101-1



52, 050101(2015) HMYSEMNYEBEIZFHE www.opticsjournal.net

Ja 1) O 5 5 B9 2K P 2t S B R AU IR A T DL R Dl R U R s AR A B R AR R
WH I = 5558 MU A S IR B DU AT 5 05 1 i IR O 3 ik A4 T+ o AR T

ARSCHRT B 45 7 ol ok o O U 001G 7 3k (MPL) B9 45 4 B AR S8 U A B D5 3% R B3 T R R4 T
A 3 A B T A AU RR b s S T D' AR R B A O B R R I [R] 81 R R IR D AR EE O
1 3 55 R ANV 2R A (51 B L 0 25 2R AT 43 A AT

2SI UL A KA o A
2.1 WM ARG

AR S B 19 MPL 22 %70 [ U4 Jm B Bt 25 WL 6 3 (32.2°N, 118.7°E) . i OE K SF Bt (BOL &% 97
) D FCR T (B B AR BB O A ) VRO SR A A ) B0 IR 8 DG T R = AL

WOE AR 7 AR Py 532 nm i i IR OG22 8 HUF HEACK AR, Zead KA T AU IBORL T B RS A AR
BB EHEAE S RO R B R MPLARS R LR

# 1 MPLAARSE bR
Table 1 Technical values for MPL

Parameter Index
Wavelength /nm 532
Pulse energy /uJ About 3.8
Resolution /km 0.015/0.03/0.07

Maximum range /km 15

2.2 HIESWH
X Mie B BOE T I8 I KT O 38 A5 5 15 21 S0 I 1Y T Ot 2 80 R4k, o 1 A5 31 A I 0 o

2EJERE AR SR Fernald™ 'y 2 3K ff S8 I8 e 1m) 5O 224K
P(r)r’ exp[2(S, - S,) f,""ﬁm(r’)dr’]

+28,[" P expl2(S, - S,)[" B, (")dr"ldr’

B.(r)==B,(r)+ : €Y)

P(r)r2
B.(r,)+B.(r,)
o S BRI B AR EEEOE T IS B BE RS, P(r) S BEOG T IR o BE AL R HUR DG T AL, B AN B, (r) a3 i R R
JEE AN RT3 1 B0 T 38 o m BEAR B 1 HOH B8, B.(r,) A B, (r,) 85I N B R R, AR R BRI
ST Ia O R, S, RS, 430k 4 RV SIS O O L . X Rayleigh {5 S &, S, = 8w/3 N
B, % Mie BURAE 5, S, 5 BRI G, BUE E B ZE 10~100 2Z [, v [ K fifi b XS, — g B 501, il
FH G 1] T 6 Eb R RT A5 2108 T O R B0 2 ELER R, R0 U5 Il B R BUK AR US1976 s 1 R AUt
K2 NASA\EOS 1T IE A5 2™ B2 2% 1) B b S0 e F0 K <43+ I 1) U [ R=1.01.

i 4 O T 38 00 0 AR AT AR 8 D B I ' 14 3R e e 1k A5 B B bR O SR T B T IR RRAE

43R i 4 H BT 0, AR 2 B AR (U OB T TR B2 30 BRE |, 1 3R e Lo Bk 4230 1, 4R 3 B AR (U0 kL
TR AEERTE P B BR B . m] DAGE 3k 20 M R R R EL 1 KN s R S W B RS AR BRTE FRAE , AT X 40 KA <
VIS UK 2= KA 2 00 50 A AT DL — 25 45 A At g B 2 e AU 0 AL R 2R R i R O
ISR R R IR E 8(r) KT T BRI B PL(r) SOKE R P I EHE , RR N
P.(r)
P,r’ @)
Pk A BOGTR IR AR T, RAE RO T I8 i B T8 A 00 255 R R R RN, o A T 4 3 A A ] Y AR
P RO Y BRAECIR SN ke =1, SEBR TAE T« (B 200 28 3607 28 b5 A BB PR TEH48 00 B8040 45 & 52 PR KA, i T AR Sl
(B8 VA 28 2o RN I 0 2 s A B, T DA RS 992 T KR40 1 R i 48 T A o D s Sl Y i e A B 4 2R
PR E i .

3 WL ZE R K oy Hr

3.1 BEIRSKRE THRNER
AR SO PO T 8 LI B4 R AT e R AR B0 IR R ] Fernald 75 ik RO 23 A, 1 O M A 3 2 i RLR

050101-2

8(r) =«



52, 050101(2015) HMYSEMNYEBEIZFHE www.opticsjournal.net
AR A W S sz 7 AR A B A B T 't B BORN AR i 41 HE A 3R 1 RR 4R .

1A B 8 52k o US1976 AR i RAIE IR TE 6 R 804 NASA\EOS 1T 1E J5 i3 B B2k, 20 B hRic 28 i
T T NI S T A5 B YU I T R LR, W O R £k A A Y B AR IR LE, SR 0 K 2R R i Bt 2 1R 0 5
BT ERSIRE Z A

6 “ =+—2009.01.16,05:00 6
Y —model || Sememeee.
-------- depolarization 5

Fi

:} ice cloud

{ ——2000.01.12,04:00
{

i ——model

£ oo depolarization

Y

=
i water cloud %b
o

1019 %m

0 01 02 03 04 0 0102030405 0 0.1 020304 05
Extinction coeffocient /km~' & depolarization ratio

Pl 1 g R AR AR BT O AR 85 R i iR P T BB 26

Fig.1 Vertical profile of aerosol extinction coefficient and depolarization ratio under typical weather conditions

Pl 1 (a) Ay Wi B R A AV I T Ol 28 e 1R 4, i O 1 ke DL 8 B OG BR 38 S0 D't 2R B L AR v R
AR R B, 1 km DB P W) & B B v B I O T D' R B0 o B 1(0) B 2.5 km L
J& MPL S 0 8 5 b5 v KA T 6 R 80— 30, 2.5 km DL MPL S ECHE B 5 Lo bR o R SR I T Ok
FROR, TR0 B 8 )2 ORI D't 2 K00 A e B DR/, BT v L G0l TG B 2.5 e 22 1] 9 IS 0 A A
Yoy AR S, B PTALIE(E , B 1~2.5 km Z [A1A7 P = W2 A9 R 2, B 2% i BEEVE R N B PR =5
L(e)@n 1 km BUN A SRR, 1~4.5 km Ab 18 56 28 KO8 = 52 336 0, I 5 40 HE R U T D't R B 15—
B 765 km Zi A EEAFAEZY 1 k 26 A5 B AUR IR IO RO B8O MOt o i = 2 5 1 O8 R B0  BOt
AR BRI 25 2R R BN B 1) 5 ke 76 A7 e L AR BT D6 R RO (EL . TR 1R T O A BORIE i iR L 7R B
G AR, PR A AR A R I 2 7 YA Bl

P 1(a)~(c) M i 0 e 26 o 0 IR IR D 41 LU, P 1(a) o o ML DR AU I, 3B D A1 L /I T 0.1 HLBE S 55 J32 Y
T R I e P2 A g 2 A g 23 T RO B i AR FE IR/ O 2 R 1 (P=0.035) BB fi 4k L. & 1(b)
H1~2.5 ki B2 O O AR B0 B LI AR, TR i 4 7R MIPL AT 0 4 B )2 DR DR R 2o s 3, 1D
R IZ () L B 25 2 B BROE 8 BROE |, 7T FI BT 1~2.6 km A7 FE P JZ KA = o T 1(e)h it
FRBORAEL DX H B A g 2 50 e, R X 7 g 8 Ak ) I i AR L 0K, i R GA F1 0.405 , 48 H s 38 i Ik L 2 BE i
W A AR BB R, = il B8 A AN U A oK SR 1 B BE 2 R VKA 2, 1t T s )2 0B e i LA A
AW AEL, BT LT RG22 = A% O S DK AR T 2= AP B TKOK IR G B &2 = o

P4 3 4 B AL K SOIR B0 T BT D't 2 K B 2 FE D 41 LU R R, 25 58 N LIS R R OE R BOR, 2
T ' 2 B L 25 58 0 R I R0 K 5 Bl SR DR 2538 R UK AR 2 B3 i 41 LU AR 25, DKAR 2 5938 it 4R LE
A I L = A TR R o R A T D 2R 0 2 mT UL I S T R AR A5 3 R B B TR 1(a)~ (o) (8
2 T AR A TR TR MRS 1 2R 00 DA B R e BE AT A A I N 2 R AR A T TR A e B (R AT
TR A7 3 F 2 08 S5 4 il O 1.289,1.229, 1.019 k), A& (5 12 28 o vl LU HY DG 38 2 W X s %5 58 X, 1 Ul 1
LN 3t 30T M 2% A9 O I T O AR B T 107 ke, T LA DAy e HE TR A T % A A0 A B VAL Tl KR 3
B, B 1T A BRSO MPL SE I E i 5 3 2 ) i R B — 2

2 ARFRDRIL LML

Table 2 Meteorological information under different weather conditions"*

Time Temperature Humidity Wind direction Wind speed Weather
2009.01.11 01:00 -5C 80% SE 1.0 m/s Sunny
2009.01.16 05:00 -1C 73% SE 3.0 m/s Fog
2009.01.12 04:00 -3C 74% N 3.0 m/s Mist
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Fig.2 Effect of cloud height on depolarization ratio
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