SAKE—Fy NI— I T u ) VO RTHREIEYIRZ S
AR (FELEREVFTIT K KE BRI IEE k)

1. T

HEWORKIERTT vV, FRAKEDER &
TIUT KNSR SND T 7Y VOB EIEE %
HEyE LT, AEERBINN TX 2% FBELT A &
—ZWT VT ORI 20 HSIZERE L CRESRY R % v
U — 27 B A FElE L TW5 (Sugimoto et al.,
2008), JIET—HIFY T/ A LT www

(http://www—1lidar. nies. go. jp) IZABAL T\ 5,
TAX =Xy NU—=I0bGELNLT —ZI1%, ED
DEERRIT VT ORKIHY:, HERBE O =7 v
VDGR E OMFFEICRIH STV D, B
FRAAE T www R — VITHRE I LTV D,
http://www. data. kishou. go. jp/obs—env/kosateiky
ou/kosa. html

AR T, 74 X —OWEIREL, TEE OB,
HED G LIN D & OFHFIEIT OV TiF
T5, £, www TABRLTWL T —¥ OFRH %
AL, BEZT r Y LO@RIRC, Eib L O]
DIER EEHIT 5,

2. A4 X —DRERE

A4 #— (LIDAR: Light Detection and Ranging)
1. L —# — (RADAR: Radio Detection and Ranging)
® Radio % Light [ZEE#z7-b D, T7abblts
ffiolzL—&—T, L—HF—L—F—LLIFTIN D,
TA K =L L—F =TT b BRI A > 7268
7R EEHEAN CTh 523, REREWITEETH
D MBEIZ > TR TE Z2MEORE INRLRD,
AEZRTHRNTHI7A4 X —TlE, HE 1.06um &
532nm D L—HF—ZHJHE LTS, T L - T,
T u Y VRREIERR T (N5 0,) OEGELES
bhbd, (BBETIC, HREzlIET 2R L —F—
D RIT 3~10cm, ERAZWET HEL—F — Dk
FiZ3m < 65 VWTH D, —MRICEER XD bREVHGL
Rt L CREERNNEL 220 T, FlIZIFEL—
=TIz 7 a Y IR TER,)

T a Y MR, RRFICED SRR E X EERO
K- ThoH0, ZHEEBRTT B AR D | R
I BENSERE I 7 v L TOLRFEBIZhIES
TAX—THIESNHZT Y )VE, 7 I7m

HEA I 7 1 T RKIG Y DO R R R
%M£ﬁ@77y&ﬁwm/\ﬁﬂﬁk®%%&x
VUEERETH D, £, BELIA X —THHIS
ﬂé HFINENETIEERL S TU—H =2
FH L CHEOMIE XA DRV, HOEER ST
TAX—TRERSIERZOND,

TA X —IIx e FERH D, T 2 TS
LZ0FETT v NREOBELZFMT 5 I —HEL T
AH—=ThD, (I—HEL L IL, WELRBEDOKRE
EORIFIC L BBELD Z & T, BRI EZ1T -
7= Gustav Mie IZHRA T —HELEFFIEN TV D
FEIV LT 5 /NI WRFOBELIZ LA U —HKiEL
ThD,)

WECL—F—RA v ZONEMIHTHE,
—AERDZENTEDN, TIUEORII2 LD
SHELER R A TWADbITTHhDH, TNEIEREIC
HMTAONRTA X —DOEAFHLE 25, B
T A X —TIXHELA 180 FE D% FHELIE D 2% %15
L. HELAE COEMEZ N 572012, #kiie L —
PN TIEHR < BREIED SV AD L —F—%
W5, L= —rUL A& R L CTHEL SR S
% E CORFREND S A2 ET 5, SIEEREs
£ %30 5 km#ETe DT, b LHELAD 16m fEiL TV
T BT HHEIE 100ns, 150m 72 51 1 1 s,
15km 72 51X 100 s ThHhdH, 74X —TiL, ZERE
T ORFHEISERE (ma—) Zitek LT, KHEL
X3 2 B BRI 2 kD D, T A X —IT
fE 9 L—H— L AT B 10ns FRE DL AR %
Ffo, ZHIT MM ESICHRET 5 L8 3n TH 5,
T720bH 3m < BWVOR SOOI KK A HL
SNBRBHERATN KO RA A=V THD, 7L
2O K UITENLBRBEMOR Yy NT—27 T A 4 —

DAL, 10Hz TH 5D,

TA X =EET, Fig 1 (T ko, L—%—
R & AF REBE, e AR, WP REEIEEN D
Bk Sib,

FP, FEMRZ X T4 X —E RO =
FlZWEFI LA THZETHD, ZHF, L—
P—DE— 2T LA EIRN RN THEE SN DD,
BELGIXEREDIRIZIA S - TR Y | 5245 Limsi THEN



SNLHDIFTEDI LD THDH I LITXD,
Fro, TLAEHETIIRE E— 2R ZELREFEOH
BIZALRWDOTEEZHRHELNRN, (ZOMRER
G [KF% geometrical form factor., & 5 IHRE
HRVEKE W) ) RKDB—RTHLETHETA
Z—E 5L, IO Y —2 Odb & FlzHLpT
HEIBBITRD, ZHITIMAT, =78 Y LD
WESRLEND HHEICIE Fig. 2 O X H x5
HE (R ICe—27 MBI,

Receiver
telescope

Detector Data

acquisition
system

Fig.1 S48 —DRE

Fig. 2127 A #—%A5ME 5 2 &R T,
3 r 1 L L

— [ 1/R2

2 i Signal

5 | Geometrical form factor

2 2 ) -

cc Al

i |

= 3 Cloud

F

B

2

‘h

o

2

£

Range (m)
Fig.2 54 8—E50H=

LIV LHL I —RHERTROIE, L—
PP BELA E TEEE T DM OB (HEELIC L
DIHHCRHERIZ L > TIHFICEDWIN) 2525
VERD D, Zhba@ZD T, 74X —FE5I3LT
DTA4Z—=FEATERIND,

ﬁl(;f) exp[—2 JOR a(rdr] (1)

P(R)=PY(R)C

Z 2T, PRI R ICK T 2 ESIRIE, P ILE(E
X7 —_ Y(R) I'X geometrical form factor. C (XIEE
EEL. B R ITHFEELREL o R ITHBIRETH
bHo TAX—HETIE, ZOT7A4 X —FHRX A2 -
TZT Y NDBHDHNEaZRODHD, BEICIT
O & ODFRBRRUITKRIENR 2 2H LD THES Z &N
TE72R0,

ZZT. B aOMIZHBIBEREFE L THEX
IR, (FA X =l EMFTND RT A—4 |
S=a,/B,BEATEH, ZZTHRFO1LIZ=T Y
NaFRT, EMECITa, BEBITTZT RY L EZER
STOFEDOMTESN, IRF1, 2 TRy )L
LRy FERT, BRI D S, 13 A —
BELERR DR O TVND,) =7 By DT A X —
Hid, =7 v Y L OIS L 10-100sr (sr (332
RADOHEAL) < BVWOMOEERF-> T\ 5D, GED
WiERHE 72 & ClE (B 532nm DIA) 50sr F2E, ¥
Hivk 20sr FREE, FECIE 60-90sr FRIETH D) fEo
T, WEEELE L OIMERI—BELT A ¥ —Th
DS, T A ENTIIREEE L,

W7 EIEERIERL - OWE TIX, I —WELT A &
—OFINAZeRERE L LT REAEEE (HBGELIZ k-
TRADENDEAY) OWERFHTH L, Zi
. ERFECOL—F—FEL, ZEAXDOIBL—
W= DRI TR P, & BB ARG SY
P 203 T TS %, BEELIADS BRI D856 1 3HGELIC
Lo TREIFZL Ly (T b bEELD DRt D
WEKTITERTHD) B, BIZILEDOKED X
INHH R BELR DG B EEK I BHN D, X
BRI DREE RSy & KV OH (6=P,/P,)
PRCENE (depolarization ratio) EIES, Z
AU T IX2Im O fIEEE  (total depolarization
ratio & A\ X volume depolarization ratio) & W
ENDHDT, =7 YLl BRSO BELO W
DI BA>TND, =7 1Y VOMNE Zigim s %
YAl BB ORI 7R OGRS BE (particle
depolarization ratio) ZHVVWABERH DA, ANiE
XTI, BIRAEEHELFESTIA X —T =X DR
FEUDHT 5, B, RRGEEZT 7Y L CiEse
RN EE 1T 10%LL FCdo 2 A3 TSI I 10% 4 8
Z %,

I—WELTA X —THLND L OO EODAEH
ERITHELOW BRI TH D, — I I — LT
HRETREVD, =7 a Y )LOREN/NZWIEE



BEEREENRRE 0D, BRI 172 EOKRR 1Tl
BERFEIXIEE A E72 0,

3.%797@34ﬁ—ﬁm*ykv—&

BIfE, ENZBRBEFZ iz, 2 < OWFERSO K
i&@%ﬁ@%& ICHT T 0K 20 #iSICT A&
—@ﬁm*y%9~&%ﬁﬁbrwé Fig.3 FA
X —Dfk %A, Fig. 4 1ZF% > MU — 27 Ml &R d,

\ ¥ 3
—<]
\' l Shelter
532 nm
1084 nm Nd:YAG laser
Telescope I_ Data
PMT acquisition
computer
<> 1
S{Q nm n o
1064 nm |7 Digital
- - Polarizer — pyt oscilloscope
APD [J
[ ] 607 nm PMT photon counting

Fig.3 2y bT—0 54 5—DHER

RS 120 135
‘Ulaanbaatar

oSainshand
9Zamynuud y . 45
Beijing R #Sapporo
. . . :
Shapotou : o« S I )
Akl Niigat, i
Toyamag I§ @Sendai
SUWO Matsue ¥ gTsukuba
) fee, 9 &> Chiba
Hefei b el e ‘Osaka Tokyo
T e - Fukuejima - Nagasak|
J?" 4
Guangzhou o #Hedo
Y - VO .

°Phi}nai:\\
Fig.d SA4 58—y bT—V BRI

Iy hU—=ZBEBEALTWA T A X —IL Nd:YAG L —
H— 2 P (1064nm, 532nm) & AN I —HGEL T 1
A —"C, 532nm TIIMmIEHREE ORI EMREZ FF- T
I/\éo

4. FA X —T—FZDHRITF

Fig.5 12 web X—Y FIZ U TNV Z A L THERRLT
WHITA X =T =2 D—flEmrd, LG, 532mm
DM IE7: L% T HGEUSRE (BRBED 2 20T T
IEEREDO % F LR CTRIEL72 b D), 2FHA R

532nm DR EHEIEE . T 2% 1064nm O E 2 L
FHESRETH D, AEETIE, ZOKDO ED 2>
(T b bk HFRELRE & RCHHEE) D, E
T\ v R S RED BT B R T S,

Lidar Observation in Matsue

Attenuated backscatter coefficient (532nm) st

Height (km)

0.3
E
=
E
=
©
=
I { | OWELE % as8S 0.0
'\%0 21 22 23 24 25
2010 wre)
Attenuated backscatter coefficient (1064nm) (fm/sn)

Height (km})

b meal) 441 he 6 J1LATHES SR il
20 21 22 23 24 25

Mar
2010 (ure)
MOE /Shimane Pref. /NIES £1=2.613~17(10032423),£20.870(10032433)

cated: Thu Mar 35 08:59
Fig.5 54 4—EB5DRTDH

— I, BiZ= T v Y TR TR T HER R &
WOT, RICIZHIBEEEREL TCINEBRT
HELARTIENTED, IHIT, WLMEEIX
ﬁ%®#%%ﬁ%%#@? E T LERE
NICHEEZHIT T, BIZOWTIIKELKE, =7
mfwmowfiﬁﬁﬁ%ﬁ@i7ﬂywkﬁ@%

HHITE D, ZOHEE Fig 6 IS RT,
Scattering
intensity
ice cloud
water
cloud

dust

Depolarization

spherical ratio
aerosols
Fig.6 K&BRM (BkF) T7OVIL, &R, KE, kE
DHEFFEOHS



£/, Fig. 7T ICRBEOT — 2 ~OuAfZrd, =
ZCiE, 2001 4 Aodb, Rls, >< X7 —%
[ZDOWT, #ih & LIS D (FITKRKIGRMED)
7Y, KE, KEOHBZIT->TW5D, dbat
T, HBPEFICEEE THRIh TS Z &,
Elg, D <IXTIHEWOHEIZDRN L7 EN5y

Mmb, £z, B, o IX TR EZEL2 @I 550
DUIXLIFBH SN Z &b o0 D
S5 April 2001

£

g rain
ice cloud
water cl.

g dust

5

2 aerosols
unknown
no obs.

Height (km)

Fig.7 2001 &£ 4 ADILER,

Rig., 2 < XA

PLEDFEE Fig. b (AL, 3 H 20 AIZ

HiE2s5 &R 1. 5km < BWE TICEHEWD R H B = L =0,

21 H2N G 22 HICIT RZEICRNATEB R H 5 2 &
NSNS, (B, 20 ADOEDOEITET T
ELXBINTe TN LW EORMES BN D,)

5. 944Xy bU—IF—F2DOFH
PLEDFETIE, BEEZME > T=7 oy Lz ¥5)
L=, EBEOT7a Y VTRALTWS EEZD
b, £IT, EEMNMENTCIL, B LB
B Y VOINBIR G & B 2 KL RICHREE D HIRE
m%ﬁw\%n%h®Mﬁ%ﬁ%EMwaé

(Shimizu et al., 2004), Fig.8 (2 ZDOFiE4x#EH
Lt%%ﬁ#o::?mgiﬁf\wmﬁgwﬁw

FEIBRIIIRETREN TV D,

Fig. 9%, 2010 4F 3 H 0 11 Hi 0O SR H AR D
REfEE R R Th D, BUE, 2R OBEMERL
B BELLRE. AmICAREE & & bIT, TR
LT oy VIR E A X —Fy T —
7 OIEREN 2T — 2 L L CE L, 1 ZIEY T AZ A
LATAB LTV,

March 211-31,:2004 Beijing

Heigit. tkm)
N s

Volume
concentration

Lidar dust and spherical extinctlQn p(aeffldlents & OPC

Fig. S EREXBT T O VILOERBIRBOENTA, Tk
MFEHBICEDREET—5 . BN ERMF. B (KK
BRME) TT7AVILENFIRIEL TS,

March 2010 Mie-lidar dust extinction coeff. at 532nm (S1 50)

Beijing ¢ o
10

oS

Seoul

Fukue

Nagasaki

Hedo

Matsue .’ y - ‘ : “ ’ -
5, i l /| | | ‘II ﬂ
v 1MWN
Toyama ! ‘ T M ‘l‘ i [i'E
Y b .‘n‘.u»ujL“ r;hﬂ%n L L

|
0 _Jub. sl ! il
1 20
Nigata ! i {
i(E‘A ‘V ‘ ‘ |
5 \ | IRE
$ 2 Il i
o Tl ittt [ \I‘\“ hn Wi i
5 10 15 20 25 30
6 it ‘
Tsukuba
L4
e
i‘ 2
0

Time (Day, UTC)
Fig. 10 54 #—3y b= O EHE 11 HADOERHERR
#goEHBEERR. 2010 F£3 A0Fl,



FTAX—Fy NI =TT =X EHNT, HEPCH
HR O RKIGYOMFE, HIERIRE(LIZRD =7 1
VIV DGR DBFGETR ERE 2 IR T TV D,

WAL TR, FA4 ¥ =Ry U= T =4 D
by A7 AT S, T—2 T 52 LIk
STHWDOHDHN LY FHEICHBLITESZ &, £
WP OIAIME LR L EEMICHETESZ &
EWmREhe,

Fig. 11 1%, 2007 4E3 H 25 H2 5 4 A 3 H DR
FHNZDONWTT — X AU THEE L 72 351038 A4 B O
Z 7% (Yumimoto et al., 2008), A& FOITT —#
L L2 WGH & DZEERT, ZofITiE, 7—%
[t Z U722 WE 7V CIE R O R AR 238/ NEAT S 4
TWEZ ENRDND,

a) Data Assimilated Dust Emission !
. N}

A,

' '
ijz
b) Dust Emission Difference /
¢
l

(RC4-CFORS)

0

\ Dust Emission
\ (ton/km?)
)

-30 130

Dust Emission
(ton/km?)

Fig. 11 T—REMLICK2EMRLEEDHT
(Yumimoto et al., 2008)

Fig. 121X, T— 2L LI=ET NV LR T A X —
CALIPSO/CALIOP & D Eb#E D5 % 759 (Uno et al.
2007) .

Fig 12 thbESA 45—y bT—HTT—42RIELEET
JWEBE S A4 X —CALIPSO T—4 D ELER
(Uno et al., 2007)

WEIA X —Ry NT—2FT—Z Tl LT=ET v
(2 & 2 ST BUR BN S S C . CALIPSO/CALIOP 7
—Z PO LT BRI T — A 7 — T
FRIN TS, WHFIZES —&HL, #ET 14—
F v b U —2 7 —X% TRt LT=E T VISR D5 AF
ZIEMICHBE LTS ZEERLTWD,

BE, BEWLUANAOZT vy 0T — 2 FEEoHER
B OTT vy IVRHEET NOT — X [k & OfF
BREDHNTND, L TE, #ETA ¥ —x
v N U —2 7217 T72 < . SKYNET =2 AERONET 73 & Dkt
SR » R U —2 . CALIPSO <2 MODIS 72 & Offie
FT=AbHVWENnNAEN, MiEI A X =3y hU—F
BB E 72 EDIERICEECTH D &
Zz 5N TWA, WO @ GAW(Global Atmosphere
Watch) Tix, 7 VT DRy T —T7RBMNDZ A
H'—F v U—2 (EARLINET) 72 E OBEfFO X v b U
— 7 % 3@ #£ L 7= GALION(GAW Aerosol Lidar
Observation Network) 238k X AL TV 5 (GAW Report
No. 178),

51 A SCER

Shimizu, A., N. Sugimoto, I. Matsui, K. Arao, I. Uno, T.
Murayama, N. Kagawa, K. Aoki, A. Uchiyama, and A.
Yamazaki, 2004: Continuous observations of Asian
dust and other aerosols by polarization lidar in China
and Japan during ACE-Asia, J. Geophys. Res., 109,
D19S17, doi:10.1029/2002JD003253.

Sugimoto, N., I. Matsui, A. Shimizu, T. Nishizawa, Y.
Hara, C. Xie, I. Uno, K. Yumimoto, Z. Wang, S-C.

2008: Lidar
Troposheric
10.1117/12.806540.

Uno, I, K. Yumimoto, A. Shimizu, Y . Hara, N.
Sugimoto, Z. Wang, Z. Liu, and D. M. Winker, 2008:
3D Structure of Asian Dust Transport revealed by
CALIPSO and a 4DVAR Dust Model, Geophys. Res.
Lett.,35, 106803, doi:10.1029/2007GL032329.

Yumimoto, K., I. Uno, N. Sugimoto, A. Shimizu, Z. Liu,
and D. M. Winker, 2008: Adjoint inversion modeling
of Asian dust emission using lidar observations, Atmos.

Chem. Phys., 8, 2869-2884.

Network Observations of
SPIE, 7153, doi:

Yoon,

Aerosols,



