ST 7E D 4 R o 0 R B —— MR BT B Rk

g HE' AIFE' IERE' K%' HKE'
BARMKR? FAfgS

1 BRAHMARL LR 100029
2 HARFEHRH
3 HAHERERER

# E AXEAT NES EECEANTARENIETESY, 57 THMEASERES R BH
MRAI &4, TROLEAFRRMZHERSTLE, HALEERE. FRENEE. BREE.
DB KA E SR RRAHT TR, ATANRRREFNHMEREFAYDRENHS, BEX
EPLBUNE. KTFERBSHENLFOA, BEHESTFRARTRROTT T ERMN B,
HETRRRDURE THATSRRERFRITHT T 2234,

KA WATH WARS WARE KSR

1 8 &

KEBERHERD D EHXFBEHRFF . BHRAXIBREAETEREEIR8Y
REMLICHE MBS RATILHN KIS HOBRN. 20 2 60 ERUK, AIIHE
MESDBBNRBREANETE L, DA MRNE R3S ST BB RUMTFET
KRBBRE—MFRR-LEASBE, B ENETFRENUL SRS REHRE,

EHARSBBHEAROBBHEAUMBEHBER, LEESKSYRHEELERTTEE
B, BN ERTGEHANASOEN. BT EHRASBEENNBEERHER,
NEZZEE, BEENMEEDRCFEINES R, BRNEHHNEREL. 7
RRTRIAR R R 20 Hh42 40 FER R AHMB IR T IAR 60 45 BB AR B
HEZ.

BESREENTAEBKE 1-100mm, KBHRKSPARTRTHOBR. XSS
BOEBIEN TARBKNIZEL 0.1-10um, TS AP REF . S FRN FAALERTEEER,
B RS SR B Bk E R A 3R BT .

BOtEZ (LIDAR) REUBENRENTERSE, HAXSSER. S2380L0
AT, MEEATHENRNTEE, RANERBASSHRE LR, SHEE
A URMREBRFRBHEEA. 1960 FE—SBOLREH, WHE 3 ERRYT
RAKRUEATE. ZRABLERERRN T EEERSOEARRE. 1963 £20
MIT §)3E 8%k Fiocco) N B LM Mie BHREREASIBME, FEMEELigda)%
AFIF Mie BUTBOLE AR X UB M SRBOEAT TR . 70 4485 L0t Mie BURBOLE %
BEHANT ZLTANE.

2001 £ 3 AATRAEFFRERE AR E KV 540 Bt XA SRY
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WS T, EFERFREFORE T EENMNRFELBATIERE (NIES 2HK
R EZ) P, 2003 & 11 ARBAEARSAIPHBSURET -6 RESNBLEAET
ELEA.

AXMRAT NES BEATANTHERBENTIETIESE, Hit TRAERTREY
LRUMFMNA, HEATERRROEMNEBETLE, STAMHARERTAHE
EEEFAYPLRENM: REREDLREN. XOOERUFTANIFEAR, B
ZHESTARXREQBT T ENRFTERE, HFHRARRSRETHATRRRE
RBBFTHET T =R

2 NIESEEABEINTERRREIETESH
Mie-HS A EEME RS BERNEEREXHENE | fim. FABLEERA
KESERE, BOEMBEABART, REHRRAVVSRES, REMHETZRK
SEHVE R BRI B0 R BB . FESR R (] S @G KA U KR AT Y, RIS AR S HIThE
SXEAERMELREL. REAUULER, NABIRINBERNERE.
—fRU, BOEEAMRBEHRI M EENRKETHNERRIERN. ERNH
BREUIRUBOFUETERERBERFRUNEERR. AT, RAUNKLEGEK
BTEAELHNA. i, ZREERN, SEBNAERNETHENTRERBEN
B, ERVUPLNERFRYN, BALEARGRNYENERKNERE.
AFRAEA K NIES HBOLE L5 Mie- B SOL B A S RERHERMNS, Heim
B 2 7.
1 ;'n_n

o o “

Shelter

gpwem | |

1084 nm |
VLN Nd:YAG laser
532 nm
Telescope Data
PMT acquisition

o o ©

o ©
o

Molecules

ﬁllgmm computer
B
EF L Data 1084 nm ’DIglml
g elrsnlﬂan o0 oscilioscope
B1 Mie-BAMAEEHHNEER 2 NIES EBATEAMNTEME

NIES MBS BT AN — MR BB KNE, HFEK 1064nm A 5320m TLUF
R SRS AR RBRRE BRI, BT YH E/2% 20cm % Schmidt Cassegrain
Him gy

B EET MR AR B L RRO AR RRE. B4 BRERN AN
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BOLE AR AMRELER. A£REERREN, HARFEEORREE REERK
Bt (5REFRFITHREEN) AREMENLHRIRE S T2 RIR TR, Rk
REHOLBRARB MR R LN, RiREERE, REPTRNAIBRNE. LFL
KEBRYF Y RFAR LR, HEEASREETNE, RibeSGRRRE N
FHANSFTASZH (PrPD. EREYEITRIRBOE (Blnybd) RERR, B
RIRERWEGELCREYRX S HO— N aiERR. &%, KREMBROBRESR
AR UPF 10%), TIPLHRBRERERK (KT 10%). REEXHRHHABRRERRK
AHHERERSERYERNEREHP L LY R FEHAANR, KZHRERNEBR
RE, KZFBRROEBRERE, ERINATEXS.
FHFAEHN NES HEXERNEERRSELERUERFHTE 1.

£ 1 NIES HEXTEHEARSH

RFEIT ¥E) Nd:YAG
- . 532nm  30ml/Bk¥
1064nm 20 mJ/Bk¥
8-y ¥4 10pps (S T1HS)
Schmidt Cassegrain
Bing HR 20cm
i Imrad
R S —RE 532nm MR
BRI e g

3 MAEEAE
BABRTEARNERBAEENENGES. BAERHTERFERLERY
HERER. BtEZHBROER T

P@) = Pt ()22 Ay P expi-2 [ 0
P (R): BOLERERBIRAEN R HNERESIIE, BArRE,

Po: REITWOLRAITHE, BAIFAE,

no: WHEBBHRERY;

Y (R): REFEKRANLARREF,

C: MiE;

e FK3E s

Ar: BB HBOLER,

B (R): EHUNARE, S48 m'sr?, #SBRMSTFRYNE M,

a (r): HARE: BEGHERELER. b m'.

H Mie-BUHBOA B L ERNENRFHHE RSP (R) AMERSK o (1), ZERREXR
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B, AUBHERP (R). ¥ TFEAEXRLETE, Y (R) AHEFHREHMN. Bit,
MBOEEZFERP (R) Mo (1) BREESTHXE. AHE (D 78, E—AHEF
HRARGE, BEEENFERT-LRE.

Mie-BUS 8L B 5 B HEIR T ik H T% A 7555 R Fernald’s 71 Klett's 773,
BRAEN B (R) M a (r) KIXREHITTHEIR. & Fernald’s HIEF, SBEBRHHNF
AFHBHRA—HE, BESHHTLE. p (R) =p; (R) +8; (R); a (R) =g (R)
+a; (R); FAF | BASHEN Mie-Biit, THF 2 RS FH Raylegh Biit. B (R) o
(r) MEHXRWT:

i=Sipi @

i=1 RRKBEEK; i=2 BT . & Raylegh B, S,=8w/3, S; KB FEFIRAAEE,

CEERABAEALRREARE S FRH RS . EHEMP, S RBREENS

.

RBELREMER, BABLIFTETUSE— RO FTE. BEFTEENER

EHITHERE. EREARE, BRIOTES BHE BAEXHTEL, KKIERNOES
RN, EMBEE Bi=0.

7 Klett 7%, Mie 1 Rayleigh FIRUR B4 RIA#AT A HILE. —Bk#, HTH
BERREE, SERRERE OL¥BEEX K, B Klett ST, TESEBREK
(BN B, W Fernald %44, 7 Fernald ¥, YSKEBRRELARBEEN, B
BERBRIREXN S, FRBBUE. LSBRERBRN, HWAREMRERD. MiZiH
MR, B (R) Mo () WELEBEKBRES S, HRR. METESEERYSEBKR,
532nm LMY S, BIER 50; TP ALKEBEERB, S; MEND 40-60, THTAKRBRESERSEE
5Y4-RBEER.

4 HAEEBEORET
4.1 FESRBEMESHRRIER

7£ NIES BB EEF, UBRESFIRESHBENEESHRRREE. BEBTHE
SR ENE, HERNE 3 iR,

B 3 T, BRARRREE, BAAR (day): DUIRBTEERE, BN TX
(km). BERSBREEXHN R'P (R ), P (R ) HESHE. HMAELHE, PRR?
A

PRR = ¢ e SRYEXPI-2 [ )] @

HATRADK, PRR2 EMELTF PR )o TR Csysterm, BEBPH/ME. %R
AR B AR RA T R ASAEEARG, RN THNAREARIENETH
Do

B3 ML NARHBERNZANETRE. KW, ER—BREE =
HEHBERSEROBNERS, TRXHEHTURS ZMER. B EMTREE
RS TEIZELEATR ). FEARRIITRIERPS, ZERIBALH SR MB KB L. it th
RELBUNAE, BEKEHHH 3km M L.
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Beijing 2002

Clouds Clouds Intensity 532 nm
Int.

3 EESEENESRAREREE

B3 M TERINIEREEFHIR (DD HEHER. . KESPRDIKEFLR
R, FLVEfIREBRIREMRAD, B—HHE, KEZPHKERIERELY, FHLBRIERR
K. RMUKBERNSHIIEZT, EXHBRT, ARIMKEHERRERELSHLEE. o
FAREK, SRERSERAESEMRRELREN. FUBRRERE. MOLERH
KB mIRE (KT 10%). B8 3 KRALRTURN, BEIIFHPLRRBREE
BRT 20%, MHIRBHBRIRBEEE KT 30%, B AT LLKIT H %0 8 R B i MR F
RESHERMNERYE, MRAMBFENEZHREKE, .

4.2 WiRKESE

NIES MEAEXRANHEK, ELBENEREF, TLABEE 1064 nm F 532 nm 19
o, HERWME 4 iR, WRERYRNERLEN, WKEZHME (E24 10um &
ER): MBKAESH P1064)YP(SIEET 1. XERAXN ERANER, BE58EHN
RABBER /N SBEROVELESHEED (0.1 F~1.2). —fkE, REMA, W
BEKESHRBK,

HE 4 BTERSTUELH, ZHNEKRE S P1064)/PIS32)LEERIA: ME 4 HhE
o, EREFHR LR ETH CXEEEMMEL 2 km) MSEBE BAMOEKE S HE.
KA RERFAEEEARBIE, TSEMNEBHEER, TBERNAEANEH. FAZK
JERIESVBA B A, FETBU B AL AT LIRSS B BURL B A/, T BT ARSI AR R R
NERE D EBRA KD, RN EESHRBEANERTYLRS, BEH
FEZRESL.
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Lidor Quservalion ot Hetel, Chine  Example of quick-look indications

Movember 1-5, 2002 (UTC)

sy Lz Backscattering intensity
R R T I W at 532nm
==t Air potiution aemsols

" r——-—-ﬁ—'ﬁf—"vm PRy

Signal depolarization ratio
at 532nm

Ratio of signals at
1064nm to 532nm

4 BEGERNFESEE. B 532nm GEHRER. HK 1064nm K 532mm FE 1

4.3 TRRYEE S RERELRY .

BENBATELENBRE, F Femnald's REFEFIHAELR: FRNE RBHE
BARGE EE AR, REREEEEENETTRE. T2 UMK LR MR
¥ RENBABRESHBRBHLLRIE. BRI Fernald’s 5 577 518 BIA0 /5 S
RE (HARED REMEER RS S RE. RS H 8 R LRSS T
e s Fiw.

Belling April 2003
Altonasdod backscallerdng coofcland

SRR Iﬁ

5 10 15 20 25 30
Tima (Day, Local tima)

Mio-Bdar eutincion cooSciont (5]=50)

{10+ Simear)
2

Helght (km)

Helght (km)
N Ao

5 10 15 20 25 30
Time {Day, Local tima)

Bs SRS BU RRAN RS
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EASAREFENESERRITTBE, FUEAREERERL. AR, RET
BN TFRzAENE—ENRRE. FXtE, B S5 HTEEY,—LSERRRENENHE
EXT. BTERES RYEEROERRE LEAFRESBEME T, BfTHES
W ERNE RESE REAEAREIHEN BRI B K. FIETERERT T,
RATTLAERNE B BN AU ER R X EZAFE THOARRYE: MESRERTE
BHRISERS AR ES, BRIATMARKAMEREE.

BEGHBEMRRRE, BEtEIRNIBHYELS AP L. RBSER. KZ
FKEEME, #—P BT RIRREN T ET P WLRMASTRIBKNTR.

5 BREERE

30 NIES RSB 348 10 T/ REA LA R RS BT T MR RMRYT, S0t
EIA N Y LSNP R AR RN R & AT T HRT 53R T MR R4,
KESER. ZETRYE XSS RARR T EENA.

EA BRI PRI BA T AWM BB WRHIT A, BIE B RE B RR
£, BEHYFESNNE, SRATYLE., RESHEK. KEAKE, #TNENDE
REBRTH 4. BHIFREENTE, ST OERESNTHITRA, RETY
DEHRMBMRBIER (BERASBREER) OHLRE, ATHAREELHASE
Ye 075 YAEAE A B 9,

B £ X &
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Application of Lidar in Sandstorm Observation——Analysis

and Demonstration of Lidar’s Data

Dong Xuhui' Qi Hui' RenLijun' Wang Yanpeng' Di Yian' Chen Yan'
Sigimoto Nobuo?  Sakamoto Kazuhiko®

1 Sina-Japan Friendship Center for Environmental Protection, Beijing, China
2 National Institute for Environmental Studies, Japan

3 Saitama University, Japan

- Abstract Lidar’s working mechanism and main working parameters were expounded in this
article. Also we discussed that in what condition the Lidar equation can be used in sand storm
monitoring. Many different kind of information got from the Lidar, including photo-chemical
intensity, backscattered intensity, depolarization ratio, dual-wavelengh recification etc, were used
to analyze the dust cloud climate. Extinction coefficient was used to calculate the distribution of
dust concentration in the vertical direction. We found that analytical approach and graph should
be changed if weather is changed, so we attempted to analyze air pollution under different
weather condition and summarized the formula at the end of the article.

Keyword Lidar dust weather air pollution extinction coefficient
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