21 8 Vol.21 No.8
2001 8 ACTA OPTICA SINICA August 2001

0253-2239 2001 08-1012-04

1.625

230031
SAGE I
1991 ~1998
TN249 TNO95 A
1 1 mrad

CCD
62.5 cm

2 mrad

o

NDSC

SPARC

Fig.1 Schematic diagram of L625 Mie scattering lidar. HG

L625
NASA SAGE

harmonic  generator M steering-mirror PD
photodiode BS beam-splitter L, L, lens F

interference filter MCS multichannel scaler

2 L1625 PV

1625

1 Nd: YAG Q 400 /
532 nm 5 km
10 Hz 70 m] 18 ns EMI 9817B

* 863 EMI GB1B

49775258 1 ms 1000:1
2000-03-21 2000-07-21



1013

8 L625
532 nm 1 nm O surat
50% Windows
4
4.1 SAGE 1[I
SAGE 11
5
1 km
9
3
1625 532 nm
SAGE 1[I 525 nm
SAGE 1I
31.9 °N
Nd: YAG 10000 ~20000 2 1996 10 4
SAGE 11
150 m SAGE I SAGE I
150 km 100 km~ 150 km 29.2°N/115.6°E
17 52 19 km~34 km
SAGE I
19 km
1 km 17 km~ 34 km
19 km
Fernald SAGE 1
6
Fernald 6
10
2 18 km
Junge
35 T
—— 532 nm, Lidar
~-9-525 nm, SAGE
8x/3 30 o506 ]
15~50 325'
-
’ 30 -
km £
0.01° i =
10t S
)2 1 L I
1673 107 =3 SR
Owt = J ﬁa 2z dz Aerosol extinction ooeffilc(i)entjkm"‘w
hl
h, hy Fig.2 Profiles of aerosol extinction coefficients by 1.625

lidar and SAGE [l on 4 Oct. 1996
3 1997 11 1 L625

SAGE 11



1014

P AR 57 (N &
AN

1 06177/ 817
Date/{ year/month)

—

Fig.4 Distribution of aerosol relative extinction coefficients

x10™*  with height and time by L625 lidar

21
JPNU—— : 1991 1995
.,,.—_532' nm, Lidar 1991 6
B S Pinatubo 15. 1°N/120. 4°E
P :
_.g 20 |
£ 4
3 1} :
_ 14 km 17 km~22 km
10f-
st 1991 7 1994 7
i3 THG 1077 1072 30 km
Aerosol extinction coefficient/km ™'
Fig.3 Profiles of aerosol extinction coefficients obtained 1996
by L1625 lidar and SAGE [l on 1 Nov. 1997 5
SAGE 1l SAGE 11
30.3°N/116.7°E 17 17 27 km
12 km~30 km L625
SAGE 1l 7
14 km 26 km 5 5
10 km SAGE
Il
SAGE I
12 13
5
4.2
ey ™18
1991 7 1998 12 L625
10°% 16
) E
10* - g
2193 “%
30p ]
I
28} / © &
53 > 12
2 107
'524 Jio

o1/y 27 037 947 97 96l7 o717 981
Date/ ( year/month)

aerosol obtained by 1.625 lidar

SAGE I

Fig. 5 Integrated backscatter coefficients 0. of stratosphere

1625



8 L625

1015

some comments. Appl. Opt. 1984 23 5 652~653

7 Takamura T  Yasuhiro Sasano. Ratio of aerosol
backscatter to extinction coefficients as determined from
angular scattering measurements for use in atmospheric
lidar applications. Optical and Quantum Electronics
1987 19 293~302

8 Sasano Y Edward V B. Light scattering characteristic of
various aerosol types derived from multiple wavelength lidar

NASA Langley observations. Appl. Opr. 1989 28 9 1670~1679
SAGE 11 9 Ackerman M Brogniez C Diallo B'S. European validation
of SAGE |l aerosol profiles. J. Geophy. Res. 1989 94
6 8399~8411
10 Thomason L. W  Osborn M T. Lidar conversion
Hinkey E D. Laser monitoring of the atmosphere. Berlin parameters derived from SAGE [l  extinction
Springer-Verlag  1976.247~256 measurements. Geophy. Res. Lett. 1992 19 16
D'Almeida G A Peter K. Atmospheric Aerosol ~ Global 1655~1658
Climatology and Radiative Characteristics. Hampton —A. 11 . Mt. Pinatubo
Deepak Publishing 1991.127~146 1993 38 9 811813
McCormick M P Larry W. Thomason and Charles R. 12 Jager H Uchino O Nagai T et al.. Ground-based
Trepte. Atmospheric effects of the Mt. Pinatubo eruption. remote sensing of the decay of the pinatabo eruption cloud
Nature 1995 373 2 399~404 at three northern hemisphere sites. Geophy. Res. Lett.
McDermid I S. NDSC and the JPL stratospheric lidar. 1995 225 607~610
Rev. Laser Eng. 1995 23 2 97~103 13 Uchino O. Global lidar monitoring of Pinatubo volcanic
. acrosols and their effects on climate. Rev. Laser
1998 22 5 701~708 Engng. 1995 23 2 161~165

Fernald F G. Analysis of atmospheric lidar observation

Measurements of Stratosphere Aerosol with 1.625 Lidar

Wu Yonghua Hu Huanling Zhou Jun Hu Shunxing Zhang Min
Atmospheric Optics Lab  Anhui Institute of Optics and Fine Mechanics
The Chinese Academy of Sciences Hefei 230031
Received 21 March 2000 revised 21 July 2000

Abstract 1625 Mie lidar and data processing for measuring stratospheric aerosol are described.
The results show the good agreement with those of American NASA/SAGE [l satellite
observation. Long-term variations of aerosol extinction coefficients and integrated backscatter
coefficients in the stratosphere during the years of 1991 ~1998 are preliminarily analyzed.
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