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I%:romo?i%n of Scientific Research on Atmosphere and Climate System Using Aircrafts:
Proposal of MSJ to SCJ
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NIINO, Hiroshi'* ; KONDO, Yutak& ; SATOH, Masaki ; KOIKE, Makotc?

VRO ERSUIHAENIZE T, 2 UK A B AR TS e Rt
LAtmosphere and Ocean Research Institute, The University of T8mduate School of Science, The University of Tokyo

FriZetic & 2 HIBERERIINE . N RS2 e, s BB & 3 SHIBRER O 3 AKED 1 D& LT, K&REEE X CIEIL O HER
FAOWMKROI 2 =7+ —CTRFICDOID ZORBEUENFRINTE e, Fickl, HAXS 22 LIRS YR ©
FAINERRNIC THZEEEINCEET 2 e (BaR ks GO - #)) ] Z%iE L. 2FMICh Tz b BatziE
BTEI, AT, TNETORDEOHZERBINIORE, FEERAEMIZEBII ORI, Bk RHTRER A7
1) B THIZEREEINDN R & TN 2308, BOEOBUR, HFMREOEROLENE, TREENIHR, N L#HE -
Hi BRI & O, FEARTIOERIERER LIS DWW, ML RBIED Difimh b Nz, 20124 9 Hicid TN b O
R LTS THIBRERBSA B OO0 & AR EBIROFREL X /1 = X LORIAD 7= Oz ORI FHIC B9 2524
(http://www.metsoc.or.jp/cgi-bin/kokukken/ ikenboshuleport.pd) ZHLD £ & 87z, TOMEZONRIEIG G EZ DY
MERAERBICHESTERIN, GHHOREHPHEE I Nz, FIHBRERERSZHAICSET 222 TH 5 HAKRK
fbpe C4R: RRULEIZER) EERZERTE. MEHONEIBEIE N, EEI N,

CDE D HUEf « Fame TR e LT, KERFRIEHAAMN NG UTEE 22 B2t K fiakatm « KRR ERtT
BICBEG 2 AR —TF > AR ETE ) 1S THTZEREBIINNG & 2 KRS - SRS AT LR OH#EE ] ZHE% L
Teo TOARELLTOMD TH %,

AWHEETE OB, BB S A OMZ 28 A U, REBEY « KUk AT L 2 RERNICHEET 5 2 &
Th b, HWEKRE(LZ & OBRIREIOZE N SHITHETT U, AR ORGtE21EE0/K - SRt EATEORMRIC K E
BB 520085, TOROHEKERGEZBOIRZIEE LIpkz FRIL, WHEZ2# 5 ENEETH S, TR
FARARA - AR - P R O HERBIHHEETS S L o7 TIRDENC I 2 HUBRETN O I 77§
ICBWTRBRICHIATANEREE UT, IREMRLUADIEER. EWEE - BkGERE, R OZ ., Mo 5URZ
b, IKIEROZEE R ENBTFEN TS,

NS OHIBREIR MBI ST 21Cid, i B 5 OBTHNED D Tk S fizhz O T HIBRBIH S A7 LOREE L . 2
DD DR B OREE N RIS SR T E 28O AR 2 #3732 2 AR ETH %, Sehmf/xat
HIFRZ O TEiZEic & 2 EEsiild, WESHE, BE. RZEROMREDOR TEN TV S, MBI TOBIHI TIE AL
R BRI Z R LT a0, MBI & N T E OB ZHAGDE 2 2 LIk D KEEHFENRNET 2,

Koo HIE - HEE - WOk E O EIRKEF R BFERH - EERE EOTAGERIDRET0S, TOX S &HKE - Fig
DT, A BIER 2 F5 U CRENIICEIN T 2 2K 2R 2 2 LR TH %, THUC K D Rz L
% EMAREIC 7 %o

HAMWHINY — X — 0y TRED . ENE OIS L HLF LT V7 OBRBEREOMI 2 HEE T 2 Fzdicid. A
FIH T & 2 fiZefBill O 7e i 2 e (3 2 T e DRETH %, Fio. HEFRFIH O 72D O ze ki e o]
e N LRSI Y —238) OMGINERFE - SBROOOEEL T Ty b7+ —LEED. FEROMIZHE
B2 S HFMREOERICE NI R TH D, TNHOHEMNZENT S 72dIc, BAEME OBIIG A ZRE /&
AL, REEPBFEBINHO LS A b LYy TOHRGEFEHKIC KO REFRPEZHEES 2 2 AT LOMRENLET
BB, S, KB EZRLE LTREONEZRD 5 L LI, K DJRWHIBRRPESEFICHB T 2 RIHE 3D T,
FHEZFEE L T LD 5,

F—TU— R RERPE, S AT I, fifiZekk, OARKG AR, AR 23, KGR~ A2 —T'5 >
Keywords: Atmospheric Science, Climate System, Research Aifrcrafts, Meteorological Society of Japan, Science Council o
Japan, Master Plan of Large Reserach Projects
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Long-term Observation of Atmospheric Greenhouse Gases using Aircraft

HTE s Rk F50 2 5 38 AT 2 AR A IR e ] 8
MACHIDA, Toshinobu* ; MATSUEDA, Hidekazd ; SAWA, Yousuké ; MORIMOTO, Shinji* ; AOKI, Shuiji®

U ERTERBINTIEAT, 2 SRWIZEAT, 3 RAURAREE G AT S ek
INational Institute for Environmental Studiedyleteorological Research InstitutéGraduate School of Science, Tohoku Uni-
versity

g biRE (CO2 7 & DIRZEINRA ADFFRIEE Z IEMEIC TR S 7DIcid. T D DH ADRERIGEER 72 & &I
PRG0N B, KRB RN R A A D2 ORI A B OHR L. HIEREEG D S OREE - WIEOHEE A
EERT B 720D HEDO—DTH %, LHLENSHFUTIZRIZITWD K OHhDO KRG OZFISAFEE L., FHic EZ2Eo
B E OB TS TRV ODBBIRTH %,

Pzl S NEREKEE £ TOEEIC I 2 KA Z#T % L TREGEHEOBI 5 FED—DTH 5, KX
FR NI A D =Xt PR A ZE 2B 5T 5 C L ZHINE LT, WL O OBRIEHHIHEEE N TV 5,

HALKZAE T v — 2 —#% & @ A Z=E 2 R/ U C B4 2% 200mAh 5 10000mic 350 % CO2{EE OBIZE 1979 5
BEE THIT TWVWD, TTTHROLNAERIZ 220 CO2EET—2 & L TR IERREDGRTH S, AU HILKZEE
HAR 2 (JAL) AN % Y Ro——RHB & RE—7 > A LY RT FEHRENC 351 5 CO2 R DR RE ArBlif 7
19844 5 19854FIC M THME L7z, JAL OfiiZEkz I L 7z H SR O8I S W%t (MR I XK > THBIRSY
V) V7R (ASE) 2o T 19934FEIC B X Nz, 20054E1C1E JAL O Z MR L. BA ASE & bk
VR B EhHIEREE (CME) Z21{fi > 7z CONTRAIL 7B 7 b D ENTEBIZET & KSR X » TR E iz, #ild
D ASE THEIHIE Nz M O _LEEFHREIC I 5 COIREDRERSZKIC/RY, CONTRAIL O CME & FZEIcBiT %
HHRD CO2IEE T — X ZTRIEINCERT T LI L, TNH DT —RIIREMEEROMRINI N D T, RERDKAE
B, TTOVORGE. #EBRORGEE R EICHHET N TV,

HAC B CTEITHIEF Ofize iz B8 A UzBicid, B0 REE % R U TR HIRERNIR A 2 2 BRI
T ARHIOREREZIERT %,

F—T— FiRBRA R, Wiz, W bR, BB, o
Keywords: Greenhouse gases, Aircraft, CO2, Long-term observation, Troposphere
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Elucidation of atmospheric chemistry of reactive gases from airborne observations

& A
KANAYA, Yugo '*

b R B AR
1JAMSTEC

REIEICREZ IS % OH 2 71)b0, IBELAUATH O RKTGHME T E H 2 WA > OIS 2 PERS %1213,
HIERYIE (NOx, CO,VOC/ &) ZJTRMH L EMOIRE DL Z, HEWHRFZEMA T — IV TEEA 5T ENEHEETH
%o W, FEBIOERIC X > T, NO27%& & DI~ A7 — )L O RSB HAHEN R ENE L X 5N 5 K
ICTESTEI, L LANS, BUED & TAHEBRD SR 5N HRIZMER I ENIAT LRETH S LN
<V BESAHEREFLNC SV, T, B5NBACEIRAEICIERO DD %, HZEmMBINE C D X 5 & riZz i
ZRELS 28D TH %,

2RI £ 5 in situBifllld, NOx %> CO, VOC iz &, IOBIITFEE (V278 DEVEIICDWT, HELHES)
HOWHzZRE L, BTV Iab—ya YORMETFER L A> TE e, 5B TOX S GREZRITENEETDH
%o XTI OUERENIT ClE. ZIERNIERZHAGDEEE BRI —EEE T 5 Z L FREEN, TD
MREFE L U COMZEMBINOBEE L&, 72e X, REENHA Y 2 COI DWW TUIMRE Z &7 2 ~
JFICITEE L CREAIG 2R A 0nt i ER LT 0 HHE U 7eHiZeBiilc K AWGENEE TH 5, L <Ic, R - =
TEVRC s E OB THEEZIMENNE (K723 RGEEN) REOIEEREETH 2,

In situ gHINCANA . M2 S DV E— b2 TV TRHIIE, KT « S0 fRRE 2 FREEAVIC /8D B AT REME 2 FF > T
%o Tee 2, WRICHERENS XS BE MO SIVFF ¥ 2 3)VA X =D 2 T o0 K Bz T, K
D S OEIFIRZ LD LT, A — MIVALOKCEREEOBIHIN BT E | #TNORIEEON NI - &5
ABTEMNTE, AVAT—IVRKEERENCHAZ L7569 T ENTEBRA S, EHFMHET TELS HizEn» 5
U LZFC BN TEGEHIIZTTO, Th 22 {ORETIT> T, ZNOEORRZGDLETHNITT 5 2 LT, a7
AR 2SR 2 T LB TE %,

N R ERMUEAREOBIREMI], BRI - e & OMEMEH S HEICWN B HETH D, ZDRUISDNT
Lo L 720,

F—U— R EEOA, BRI, —BILRE, 4V, EEN S0V B— ey U T KRGS
Keywords: vertical profile, nitrogen oxides, carbon monoxide, ozone, remote sensing from aircraft, spatial resolution
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Aerosol measurements by aircraft and modeling studies

K E W5 52/ B 2 SR B2, Mgz 3 b fz 4 ks v 3
OSHIMA, Nagal* : KONDO, Yutak& ; KOIKE, Makoto? ; MOTEKI, Nobuhird® ;: TAKEGAWA, Nobuyuki3 s KITA, Kazuyuki4
: NAKAMURA, Hisashi®

SIS, 2 B E R R P R HIER R R A IR, 3 SRR A el B AR s et o 2 —, 4 RO B
1Meteorologlcal Research InstitutéDepartment of Earth and Planetary Science, Graduate School of Science, The University
of Tokyo, *Research Center for Advanced Science and Technology, The University of Tthgoulty of Science, Ibaraki
University

KEHDZL DT OV IV KGR EELT 2 DI U, 75w 7 -— R R TR KGR 2 53RN U
KRKEMAT S, TDIDT Ty I hH—R DR AT LR I2THRENIIEBICEETH S LI N TS, L
LEW 5, BIEDERERETIVIC KD T T v 71— R Y DZEER AR Z ONIEOFRICE R EEAHEEEN T EN TV
%, TOTRERELTIE. ETNVTIHDNSZ 7YV )LD ‘Eﬁawﬁﬁ&’@ﬁﬂkk&%Iﬁ*fﬁ&hﬁ%&?ﬁ%ilﬁb\
FNTWVBTENFETENG, T7 0V I)VORERXER EFRZERNE. 75y 7 — RV OZER i 2%
BINICIRET 2728, TS OBEOMRZHRD S LIFIEFICERTH S, TDHICIE, ﬂ?ﬁl%m{“k}bﬁ%7
w7 =R OBMPRETH N, TTv 7 h—RyOTELRRERTHZHT V7T, 20014552 ACE Asia
& TRACE-PEIIINI T N TLLK, SHREIEEETD T Ty 7 h— R OfiZEEBIINE IS N T b >z,

CTDX I IIRADH T, 20094F 3-4 F I A-FORCE (Aerosol Radiative Forcing in East ASidiiiZe BB g « B>
FiE « U LICBOTHEMES N, GF 120 iz> T, 7T v 7 h—RUh, —#biksE (CO) BE, =7aV)b
BoEEE, BRI ENVEE 0-9 kmicBWTHlE E Nz (Oshima et al., 2012; Moteki et al., 2012; Koike et al., 2012;
Takegawa et al., 2013)Z D&iHR. IEFICEHIRED T T 71— J‘J‘\/h\ﬁ@i EDH Ehﬂ{mlﬁljkiob\féﬁiﬁﬂéhho ES
7= AWi5E (Oshimaetal., 2002 Tik, COZ FL—H & U TS T & T EHBDER A —)IL Tk COZKEHN SR
EIXNVEREED), BIIESNIEZKIROT Sy 77— R ViEE & COEBDROZ L HWT, KaHICHE
ENT2T Ty 71— R 2 OMEIDPERE SN TICBIN E TnE SN 2R iR GrRZEfEoEE 28 Uik,
DT Ty 7 H— R OENFIE, 25D EREPICRERT 2 BKRIIC U TR L, @ 2-4 km TlE 70-90%
J& 4-9km Tld 30-50%EE TH - 7z,

5l & E AWML (Oshimaetal., 2018 Ti&. TN HDOBHINSEFLNIZHIRICIHEDE, =0 b Ak T TV
WRF-CMAQ THb N2 L7 V)L DOIEM ik mf2ic B OW B ZA . A-FORCEMIZEEELI L DLt Z @ U T, 7
Z v 7 J1— R OFREFEEFE & FRZEFRIC OV TNz, Bl EFIVEEREZ LR LIz 2 A, BT IVZEBIHIAD S HE
ELUEENREZLEEEICBOTELSHEHLTED, CThUIETIVTHOD DN TS T 7 1V )VOGZEEFE O 2241
ERLTWS, BEFERT ITEICEBT 2T 5y 72— RV OWEREIETEIC 3MED O, KEBIFENZ - A &Ik
ENBREE (7T 7 H—RVOREKIC K BBREZFV) A T, REJEEE (RSFEECHES Fa. PREEOR
) EHIEFEFHBONRESR (TP & BEMFTEENC LS LA, mOBRE) ICBWTHEREND 5 B HE A & 5
EEIN, 5IEHEEIEIC K > T FEORE D & AErhifiiE b7z 2 N2 Hlink SN2 REEWNFEET % T EAVRENT,

AGEHTIE, W2 K27 0V VO EEME & | BN O T T IVIFEANORE BRI OWTESZY T, k
SLDOWFFLRRIC DOV TRE L2V,

SE

Koike, M., et al. (2012), J. Geophys. Res., 117, D17205, d0i:10.1029/2011JD017324.

Moteki, N., et al. (2012), Geophys. Res. Lett., 39, L13802, d0i:10.1029/2012GL052034.

Oshima, N., et al. (2012), J. Geophys. Res., 117, D03204, do0i:10.1029/2011JD016552.

Oshima, N., et al. (2013), J. Geophys. Res. Atmos., 118, 13175-13198, doi:10.1002/2013JD020262.
Takegawa, N., et al. (2013), Aerosol Sci. Technol., 47(10), 1059-1065.

FT— R B, T OV, TSy 2 h— Ry, T TV, YIRRE, TR
Keywords: Aircraft measurements, Aerosols, Black carbon, Aerosol model, Transport, Removal
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Aircraft measurements of aerosol-cloud interactions

/N B TR AR Ok B )1 Wz 2
KOIKE, Makoto'* ; MOTEKI, Nobuhird' ; KONDO, Yutaka ; TAKEGAWA, Nobuyuk?

VHRGURZAIEERE « BERITTERL 2 SRGURS: - SetmBl ittt > 2 —
!Graduate School of Science, University of Toky&esearch Center for Advanced Science and Technology, University of
Tokyo,

1. =7V )Vb—EMEERIZEOEEE

7YV EEOHEERIZ, HEROXIRICEDZ EEAHRETH S, T7 1V )VITERE (CCN) K@% (IN)
LT T Ick D, ERNEUREPEDH OKE IKE) 22T E 5, TORE., =7V )badZbid, EO7 )V
ANRR, EO#HWLE (adjustment 7238 U CHHERREEKELERX L0 EF|ERCT, TNHDEOI /0%
izt HIBROBEHIN R KEFIC K E R B R BXIZT EEILNTWVED, ZTORME DITITKE A
EMNH %,

IRIE(ERFDZED T ¢ — RNy 7E8FIC & KEBRARHEEDNDH O . IPCCH 5 ERICE N TEETIVHO FEEDG
BDRESDENTUEREREDIE S DEDFEFREZ> TS, TOXITEDT 4 — RNy ZBERICZ7aYV LR ED X
I ICEHRT B2 ESHROMELIRE L NS,

—HIKBWTERRIIBMHMINIC X B 7 a V) )VERSRE SR ER@E T ya Y )VicEEdT %, =7aYibe
EZOMHAFEMZ,. SGFER&GUEHE. HEVIEKAE L FE EAERBRDBE L ZESEE R TO ATEH %,

2. fizeREiine X % 7 a ) )V —EMHEAEHZE

ANTHEENSOITTY gV I)LREYFRE O, 7a— Va7 a Yy )V EZEOMHEERAMBICE N TE TLEHEET
HBH, B - HETEZYHELSBELNTNS T &RB - #EEDO AR HEELEDORMEN D S, — /7. MiZerEid s
TEZHE < BANREENED, 7V )IVEEOHAERORBTH S L7 0V )IVRE « Kb ORI 2 E
PEIT A ENTED, TOXS SMiZeiBIIORMFIC X D, Mizeizr TEAEITFRE L7 VIV EEDOHA
TEFH OBIIRZEN T NE THY TV 7, N)b—f, BVEAREE. A2 R 787 70 A, JuhipE s & R 55
THEEENTETWVS, TOFE, HIEROMEGHN Y CEEREEZ R LTV AR EEOEBEOA—T )b - &
O— X RIVDIEEZ(EDFHKICER L THD, ZORKOELE Z5|EHCTHROV DL LTI TrYILAEE L
TWABARENZ EN > TE Tz,

3. T ITICHT Bk

INE TOMREHOMIN S, T7 V)WV EEOMBEERIZ. T7 0V IVEDEZ NEEDOHEMHLETS &>z
ARG TIRAEL, EVAT LOBEEGICSCTEDIGENZLT BT EMRETN TV, 7V 7RI RT
EL7VINBENEL . THIKSEHRBIARZDOIFZHRDE L ENTFREINZMHERTH 2, 7IT3ER. 7Y
TEVA—VICHRMEND KD IFD 2B EMOHR T, BRGEZATDE - Bk AT LDNEKRENS, LhLix
ME, 7IV7 TOZEEENIC K227 0 V)L EEOMBERAMZEIIMDO TROENT WD, 77 DEMIRKEGEMIC
BOWTERENEZEANOLY OV )VOFEERKRINGARTNL T Eid, =70 YV)L EEOHEIERAFRIC R E ek
NTEBZEHFHENS,

AFEH TIE 20094 & 20124E1C i & Nz A-FORCEMZEEBINICOT Y 0 V)L-EBMZHN L E, 7V 7B
VI AWTZERS IR OY A T RIS DWW TR LI2L,

F—U— R TRV, E, HZERER, 77
Keywords: aerosol, cloud, aircraft measurement, Asia
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@%ﬁi‘%‘éﬁéﬁ?ﬁﬂ%ﬁﬁ WieBEALOMBEZ ISR & U T IER RGBT & E T IV DR R O
Evaluation of a result of a coupled atmosphere-ocean model around a tropical cyclon
center using aircraft observations

TG ORER 5 AR iz b AR SR 2 5k B phe 3 ik At b PEAR ALY B Y
SHINODA, Tard* ; KUBO, Keishi' ; AIKI, Hidenori? ; YOSHIOKA, Mayum? ; KATO, Masaya ; TSUBOKI, Kazuhisa ;
UYEDA, Hiroshi!

P2 ERAHBROKIGER IS > 2 —, 2 WEEERTL R FE RS, 3 AL KPR SO A BB > 2 —
'HyARC, Nagoya Univ.2JAMSTEC,3CAQS, Tohoku Univ.

AZE RIS B O NERAEEL (ARSOEESER) D122, BA2EN. BV GG 2 R T 2 - DICENETE TH %,
Bty R 2 L—y 3 VEBREOEERIS NS B 1-DIIZENETERTH 2N, BEONEEB O HHRMZFHME T %
TEEREH LV, ABFZE TR, IER NIRRT ST 7))V CReSS-NHOES: W CHE MO FEHEZE RV, ZFDHUN
FHEDREE T DU THZEES B ORS F 72 Bl C BB 2 214 L 72 95 D55 SR AN T 5,

T &3 % DI 20104F 10 HICER A ECHE L2 OF 13 5H)E (T1013, Meg) TH 3, 7 AV hEREE
BB O{EBL Impact of Typhoons on the Ocean in the Pacific (ITEH. 2000 Ky 7V > T L Z 5% 2.5 km
M5 TI013DESREEREAICIR FE Nz, Fay IV YTk, # FLANSRTE (B, &k, @, Jmm, muEO
META T 7 AINEBT SN TERRIRTH S, TNEHDOIMET T T 74 )7z IV TEUEEER DK FOF M %217
9o BUBIFERISAR BRI AR TS 0.02/8 (BXZ 2 kmicHY), T10138HAELTHSE 1 HED 10H 14H
00Hf (HFEE) A5 7 HEICHTz> THAEL Tz,

BUESEERCIX. BEOMER, FOKITEOZUEAPREER EZHAT A2 N TE R, Fay 7Y U7 & BiE
KEROIER 2 RIS 2721, HLAKUEDERZLEmZE R L T Fay 7Y Tl b R S 9 %
BUERBROBZ 2 RE Uz, Ry 7Y VTR FENE S NIR I B 2 8 EOFuDiEIE. KT & 0 ftans
NA NI I TF—=22IENET % T & TSz, BUEIFERIC I 2 /SR OHUONIE T 1RO 755 5RIC Braun
DOFEZEH LTSz, BINCHT 28RO Z Ray Y U FBIRIONEE, ZOFE FRERRICBIT 25
JEHLOC HERH AR BRI a7 7 A L LTz,

AW CIIBEEE A B 2 km DL RO TOE THIGHEED 9509 . M DOWVINh D CEEN 25 ms ! M EEikx
BT E Ulz, BEEBONEIZIROME, SMIZBEEIK & Uz, BUERERIC X BBEENEOENM, KK
EAL, BUEOFEEEIZ, Ray 7Y Y FERIOGEN S D 1 o (BEHE(RZR) OHIFINICINE > TE D, #HaticidE
HENINHDNTA—2OFHBIMEIIRWEEZ S5ND, BE TI013MEFEE L%, BUAFER TIZIRO I To5/a
B, BEEOMEE TRAMEMA R 5N, TNHOMLNE, BN EEORMZBEER THRTEEEZON
%, UL LEHE, BUERE CIXBEIERICEHART, BEWTORMMBEZ 3K EL, MEEBEZ 25 ms ! /h&E<
Bo T ee TN DERMNGHEZIROMIEDEWVICERTSEDTHS EHETE %, IROMIEIC DWW TORMER
WEZEREET & DHIRIC K D WD THLENCTBH T N TZREDTH S,

F—U— R fizEBIN, B, EMEE TV, RGBS AT TV, BT UL
Keywords: aircraft observation, tropical cyclone, cloud-resolving model, coupled atmosphere-ocean model, model evaluation
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XD HAREE K TA R — 7 i ORI THEETAI o
Aircraft observations over the Sea of Japan and the Sea of Okhotsk in winter

R e
FUJIYOSHI, YasusHi

Vb E R AR R AT
Hnst. Low Temp. Sci., Hokkaido Univ.

HAEAOHEE T, KFOFHAME H LRI, KEOE « KK ED S KA N, KHZEE L h
HZEHEMNRT 5, TOKHEBEIITERTNRICK D KKIEABEPHIROEFEE, I SICRIPKEREIE S, HARBOE
EIINFRICHREROSEEZ & 753 LRIICHRDEOEEKERZ L1259, £z, EFEOHEREREICX > Ta
IS THAED N > TV UM EA Ok, KERMEDORERBW A 87 R LT, K& - IEOTBRICKE A5
BrHZT05, TOXIIT, ZORIMEFHIIKED/KERNICE BEEGHEMER L TV A TH 57, ik
B 7= BUIGBII 2 92 U 7z

HAMEO KA ENEFEIC DOV T TN E THIHE 7 IVOEBIRNT 7 — 2 AV 2 8iTbNn TE iz, LML, K
SRR OFGEEFEE IR D IIFIBEE T T v 7 AWK E K50y TivEED 5 A F28F TOBEBEBIIAHEAR
AR TH %, T T THERIZ, HELOMEH LOMEINELS 20014 1 H & 2 Alica Yy 7HEAO HAE 22T s 7 fijize
B D TARGEE SR E R NI ZT- 12 TFTIE. 7 vAa 7 27 25 L U A ICH 350km E TOHEipH%
EREE T o Tz, BHNZ, AW EHUDEIHENE S FRELRWEMF T L, B EIFE UM R &
UZDHR DM FTiro Tz,

Fiz, AR—Y ZHIIEFICHIKL, WKIZEROE « KRR T T v 7 AP35, Z0O2L, /i 2ERm
WKEBENS, EHIC, AR—Y 7T, BN K > THIKEREICEND D, Peobikm (V—1F) Zill TRHAZH
MEETWVWEEEZONDS, ZNEHENDDTZHDICTLAIE, 20004F 2 HITY N VinEDh 54 R —Y Z7igHiE T, i
IKOBREENE FEFICZT BB LT, BHOT7 VAR, RERE, BXOKKEREAT T v 7 2O, 6
WA« -9V X TS X BRI O 2175 T,

FERURE T OWPK DO EIAZE 2 Tl % zoIcid, HPKER L FRRFICE X OEFRBDEARA R TH S H, KIZEGH
EDSERRIZ D, L 1E, A R—Y ZBREORGTHICRE LI XN R Ry TS5—L—RZ VT, XBIZ3iE
KT — R CHPKARL KO ERMEZEH 2B L T\ 5, AL—XE 3XTEENAEETH B DT, KD 32X
TVIRER T e & TAL WKEBOMMDERENTZ, LA L. CTOMMBEEOHKDM M ED X S ITHSLT
WEMNE S I, FADEOD THERTETWVERY, ZT T, 20144 2 AIHiZTHoKOM MR L, L— X
DMK D M O YRR 21T 5 T2,

P — Ko B K,

Keywords: snow clouds, sea ice, marine boundary layer
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Use of Aircratft for Coastal and Oceanographic Research and Observations

e R
ISHIZAKA, Joji*

Ul AR BIOKIEERIT T2 > 2 —

'Hydrospheric Atmospheric Research Center, Nagoya University

Aircraft should be useful to observe coastal and ocean environments, including physical, chemical and biological properties
especially under the raid, unexpected and dangerous conditions, such as typhoon or volcanic eruption, where ship operati
is difficult. It is expected that there are two methods of observations from aircraft, other than seaplane, for oceanographic re
search; one is remote sensing and another is use of air-deployable sensors or platforms. Various remote sensing sensors
available using visible, infrared, microwave and sound waves. They have advantage to satellite-based remote sensors with hi
resolution and more flexible overflight, and they should be useful for coastal applications. Most of the remote sensing sensor
can only obtain surface information; however LIDAR can detect vertical profiles of some parameters such as plankton distribu-
tion. Air-deployable sensors have been used for measurements of vertical profiles of temperature (AXBT; Airborne eXpendable
BathyThermograph), salinity (AXCTD; Airborne eXpendable Conductivity Temperature and Depth probes), and current (AXCP;
Airborne eXpendable Current Profilers). More recently, vertical profiling floats are developed and deployed for Argo project.
There were attempts to deploy one of the vertical profiling floats, Electromagnetic Autonomous Profiling Explorer (EX-APEC),
from airplane for typhoon observation and obtained profiles of temperature, density and currents. Autonomous profiling floats
are now developing equipped with chemical, optical and biological parameters, and should be deployable from aircraft. Othe
various types of small autonomous underwater vehicles (AUV) are also underdevelopment and may be deployable from airplan
in future. Combination studies of those physical, chemical, and biological parameters in coastal and ocean environments wit
atmospheric information, such as weather condition and chemical properties, are necessary to understand coupled atmosphe!
ocean system.

F—T— N R, R, W VE— ey v, Ta— BE
Keywords: aircraft, coast, ocean, remote sensing, float, typhoon
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Earth Observation by using airborne SAR

TR T T AR RO RS IE—BE Y MR R L T B VR IR L AR R T i e
URATSUKA, Seihd* ; UEMOTO, Jyunpéi ; KOJIMA, Shoichird ; UMEHARA, Toshihikd ; SATAKE, Makotd' ; KOBAYASHI,
Tatsuhardi ; MATSUOKA, Takeshi ; NADAI, Akitsugu®

U EEoE S b b
INational Institute of Information and Communications Technology

BRBAITL—4& (SAR) &, KIERXHFHCHI DO 5T, M EOIRAEERE U THSGTE 5720, N THEEOfZERIC
BHINTETW D, ZOEHMCE T 28 > &L EERMERER, SOEENSOBHINCHID ST, BOAETH
52 ETHB,

BEFER O SAR K. 1990 XK DMFI L CH B EIFSNTETHED ., BHEZ TICEITD SEHANORM > TET
W5, LML, HERBEK SARE. #lE ot I TH 5 DB, BRI TCHRIND %, TORFNCHR LT, fit
ZE AR SARIE LR FHNICERADG M 5 s C & BRI K > T FEIHRNICEPN GBI TTRETH 2 T LR BB
A ZEHRICEIRT 5T N TES, iz SARIZED ESDOBIHINARETH S T Eh 5. HERMICKIEIC K S
FIFNZIERIT DR, HREDE N B WA, fizet vk, fEBRICIER, EHE - T - BHEDO Y V—ZDHIF®
BT 2T A MINEL THEBT D, RN TORSOMRECHAEREH TESZ T ENRKERAY Y R T
H%,

TSHOBEHTZEHENE (NICT) 13 19934F X O fifi 24tk SAR DBHFICHE T L. 19984FICid 2 A (X HHB X T L) Offi
ZEf SAR TH % Pi-SARDFEHZFIMA LTz, L% 20074 F T, Pi-SARIC K % SO SFFHER A 920 L T & 7z, Pi-SAR
D L 17 (FER 23cm)iZ FHifii2e 7L BFE RS (JAXA) D224 L. X (ER 3cm) 1 NICT ORI TH 5 H,
6] UAZesic #5468 U IR Z 3206 U Tz, N Z N0 E DR DM O BEELRFE @ M 2 FIH U 7z )S 2 i 5e
ERRE EIFTZE 7z, NICT BB L X L —& i, Kb S OELDHBINTH 5 T h 5 L FHT YN
IEDHEHED B 2 B Z G TZE Z1ED, LomDEDfRaerEE 2 D07 V7 HIC KBV AWM (VT a Aoy 7 « 4V
Z—T7 X M) EEEERHT %, B HAOKEIZK 2mTH 5, T, MiKE & & EERK & K ERE O RREZE
IC KB IRIEEEEE R (RS U X R ) O a LT, MEFOBIEGENZEDTVD, Z2EETY A MY FER
BHEICBW T B SARTIX Y VYV —ADHIMNK Z S HENERERKICE EE > T\ 5,

X SARDEMRRENEERFT U A MY AV Z =Tz X b BEEZ BRE U 7z SRS AT 72 32B451i&. 200041
FELTIEEA R LB K UC=Z2EDNUENANTH O . BUEITH T2 2 G 2B & BRI O 7 — X2 it 2170, Z
DERMZEIE LTz, T 51, NICT & 2008413 77 fifAE%Z 30cmE Tréb 7z Pi-SAR27ZFAF LTz, Pi-SARYISHEEIRR
WRIVAMIBIXUOAVZ—T 20X M) BEHR LTS, TOL—XKIE, SARDIGHHIFD S B, R SEERHIC
BN AEOTERNEZA X EDTH S, B RREOLEMIZ, 2004457 U Tzgria R BitthiZE % Pi-SARY)S
B X A8 Z M LTz & Eic, ILEIS O/ NI TE O bR NI U TR HD N TH - 722 L DA
X%, o, HEBHEAD T — 2 OMESEENERTH S T EHHEET> T\ e,

T 9 LIz His LBAFE L7z Pi-SAR2IC K D, 2011EDRBEAKRESSRHICIE, SKERERH IRt bR
L& U Tz IR B 72 J2 U 24 RERIDANIC—3B 7 — 2 (BRI (FERER). 2kmPU/5) ONBEILNE LTz, 7
eI Eic X B KEOT— 2 L IL K BINEE 2 — IR 4 2 RE DB RN T &, £ RARET—X
FEME - DT BWEYIETERN RN LD, Fithfi@le LTRWES N, CORMBEICH L TR, B SBEET
ICHEHGEAIE S 27 LOEE L & T — 2 DY AT LOBFREZIT> TE e, £, BN 27 LI fize
TNy X T LIS U, 2km PUJT OFEEL T H USRI U THIZERED ER L T B B AR O i i AR L 72
2T, B T — e s REERRE TRy b RICRBIT 5 2 L& REE Uiz, &z, 77— X BHIE Pi-SARW)S
BETENLIDBEDOT—2EZH T, ATy RCUMESRZZIF T 52 AT L2 LU,

COXIITHIERDKLZIZCH E T2 HREFEOWFEZ TR HNTHRE L, ZORBEZFFONZH SARTH S
M. SAR DR ORI MHIZEREOREEN 215D LT, HIERRI:, HIBRERBIADICHD E SIS NE L T ATH %,
Pi-SARWIS#Z FHWZIGHIC DWW T, e, Mk, fRMEAE, Kili7s &2 I E NS U= S OIS IS TR 215
TERETATHAN., TNHOHRITINAZ T Pi-SAR2HDVEI U7z 30cm® &7 fRAEMEREZ 16 H L7z ISR & e T
W3EZATHS

F—U— R GRHOL—%, RSV AN, A Z—T 0 A M) —
Keywords: Synthetic Aperture Radar, Polarimetry, Interferometry, Pi-SAR2
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RiEtEk A BB 2RI DU T DI ZE BT D JR B _ _
Applicability of airborne remote sensing to terrestrial ecosystem sciences

g et
SUZUKI, Rikie'*

U T FERA R

1Japan Agency for Marine-Earth Science and Technology

fiZepkid, BREOX S ICHE—HIEEMEICE DI DR LU TEIIT % C LR Tidal, iz [REEEIT %

TEETERY, UL, BEEAERRZ NG E LI2GE. Mzessiilid 2 giiicidmue o mzii>o s, —
DF, UATHZN, FZEIHEX D LEEEERITTS T Eh D, BHBROKEEERT > LEm TERTLTH
%o —MRIC AT TE % WorldView-2 %> GeoEye-1- W\ o e 2 D EfMSPE IR TH > TEH . HHRD K 5 IARDEMDH
O 2 DAZHFET 2 T EIFFEBITIEDEDHE LY, UL L. fiZeth 5 ThnE, —AK—AKORHHDORER, KD
IREERHFT 5 T EMNE D, 20000EICH I AN 7 OY 77—y J{ETED S BISH I TIrb N =i Ze s @l il ¢k, 100
~150m_LZED S 2 7T A i U, BiEOREED G, MIKORMBZOARZHFIT 5 LIk > T, FRAICHBE L 72
DRI RDBHERHIRIC K > TED K I ITHERZT ZhEASMC Uz, TOFE, Bz HEHm T, HEBH
M SIENE NIz NDVI 75 EOREEFREICIZMIRDREN K ENT LWV Th o T, & HIARZEDE 10m 2 RfT L7256
BIRDMHESLPERE TR OENE KR D EVOAR— KT K TEAHAATZEMEZEOMIEE AREIC R 5 72
25, EETE. Al SRR OWESNC 1000, FDINY REEFOINA IS— A7 B )L« 7 X5 LIDAR ZfifiZek
IS 2018 H %, MYIREOREESR, EO(LFEWEECMAEMEDOHEEDNTEEE & | MAEDERRENEREDEY 2
M2 RS 20 ATk LT, SBBFEEL TS S, MZEEENOE 5 —D0Fk e LT, HiFkmicnt
T 5P —0ENA & KD AGHfa%EHHBEEEHERIGERNT ENAJEETH S T ENFITF NS, AT S5
1% (BRDF) 7z 7TIC L 7 Wi DM E NAET T IV EKGTT 2 T N TEBR XKD, HE T — 2 X 2 HEmfEE
B EOHEE D EREELICH S TE %,

F—7U— R: HMERER, LIDAR, ERERBERE, LBV 2 REME
Keywords: forest ecosystem, LIDAR, ecosystem function, biodiversity
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Ground Truth of Earth Observation Satellites using UAV

AZ FEI RS RREA] T S IER Y /NET A 2
HONDA, Yoshiaki* ; KAJIWARA, Koji ! ; TANIGAWA, Satosht ; ONO, Yusakd

PTERAEEY E— My Y I Y 2 —, 2 WVATBGEN ISR BRI S > 2 —
LCenter for Environmental Remote Sensing, Chiba UniverdiEgrth Observation Research Center, Japan Aerospace Explo-
ration Agency

Japan Aerospace Exploration Agency (JAXA) is going to launch new Earth observation satellite GCOM-C1 in near future.
The core sensor of GCOM-C1, Second Generation Global Imager (SGLI) has a set of along track slant viewing Visible and Nea
Infrared Radiometer (VNR). These multi-angular views aim to detect the structural information from vegetation canopy, espe-
cially forest canopy, for estimating productivity of the vegetation. SGLI Land science team has been developing the algorithm
for 10 standard products ( above ground biomass, canopy roughness index, shadow index, etc).

In this paper, we introduce the ground observation method developed by using Unmanned Aerial Vehicle (UAV) in order to con-
tribute the algorithm development and its validation. Mainly, multi-angular spectral observation method and simple BRF model
have been developed for estimating slant view response of forest canopy. The BRF model developed by using multi-angule
measurement has been able to obtain structural information from canopy. In addition, we have conducted some observatic
campaigns on typical forest in Japan in collaboration with other science team experienced with vegetation phenology and carbc
flux measurement. Primary results of these observations are also be demonstrated.

F—T— R HEAMTZERE, 2R ARG (SGLI), 275180, e, 404N
Keywords: UAV, Second Generation Global Imager (SGLI), Multi-angular observation, Forest canopy, Vegetation productivity
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New phase remote sensing stimulated by the use of airborne observation

NLEW/ R
KUZE, Hiroaki'*

VFBERER Y E— b v v I v A —
LCenter for Environmental Remote Sensing, Chiba University

THERPIRE) B— b2 v VWYt Z— (CEReS) T, HiE T — X BXURIHT 2 FETIT— X &2 « 77—
HAT WL, VE— b2y P BIUREEDHO I 2 =7 2 IKBA M2 To TV, K&V E— MY
UTIEBNTIE, BHAZEL Y 7 HIBICBWTHEE Ry T —72 (SKYNET) ZEB L., B#T %551 X —9K
Bt « RASEARY MVEIIEMHE > THE 7 — ZMGEPH Y O 7B 2 K7 a V)b « & « K& E O
FatED TN 5, FEVE— IV IR, HET— XX B EERONNA A AOERMNRICH, #H2 -
Hh |38 KOIANY BN K o Tt ERAE S REH O @i L DS 211> T\, TOWEZE T T, JAXA OXiH:
REETH S GCOM-CLICANT TORERY FU— L7V dY) ALEHRENTE R, <A/ 70V E—rkro v
T, N B KOTSRS U TR & RGBT L — & (circularly polarized synthetic aperture radar,
CP-SAR)DFIRZHERE I TE TV 5,

BIfE. CEReSz &, BfRY % KZEMIEDOHIZHEEINEHE L THE AR T Z F v — 2 — L., K&#EHlBXTY E—F
Y AITHERE S T S TG TEAMERE N TV S, TORDHAZED., KR - K AT LFgE (R
K. E - BIKY AT LR (BR). BEXGVE— BV V7T —ZOEREE TORENIEH (THER) HMAE HEE
TE5ZEMRFENS, THEKRKCEReSEHLE LIz BE— 2y Y IMRICBWO T, Mz LTI RTRETH -
ERT— 2 OEMBERGKMIEZEE U, B, FokE, hEEEEICB5 ) E— ey o v i 7—20EEE R
X2 EeHFOEHELTS,

EREEDH R T — Z X BI1CDN, Z DT — 2 bR E SRR E O KSR EOYFEF Sk EIcEl %
EMEDNEE > TV, ZORORKDOMEE 722 DM KRGH TR C 2 HEL & RIS X BB AT MVOZLTH %,
KEDTICE B2 (LA —HGED X RICHIEDTTRETH %, THUCK LT, B 71V )UIZZERINC &
M B ZFAKEL . TNBICK S I —HELOSHRZ IEHEICHEET % T EITIENREENES . fEkiE. T DORKDR%E
TARTHIET B8, 72 ZIET 2T+ P RA=EZRDANA TV A =Rz EOREHHI#ZZHEH FICBRL, =7ay
IVREOWERFEOFHIINM TON T E T2, £z, AN O 7 X —OM AffiZERIC K B 1 EERE 150 X— FVELRTO
FHlZRELTE . LA L, TNEDHEICK > TE, BEET— X DILEILICIT KR E AHFID D - 72 T L IFEDIRU,

SE, VRLUTWVABHZEE Ty £ 7 F Tk, HAMZEKIC K D @mEh S oR B X ORI R FETSH
Bo BHRIRNAIS—ARY MV AT EEAN (KEE) - BN (EEE) MEIcER L TtiRmnB L URAT—
ZERET BT EICE D, KEMIFICEbD B MEHEET VTV R LOWERFAFNCHED S T EATAERICE 5, T hiC
Ko T, B PR RSIRIEIC L AHEYHE O A ALRE) #HEE7 VTV ZLOEZREEMICm FX8bT &
MTE%, THIZ, CP-SAREHAMITHICHE IR L TTF— X ZHUSFT % T LI X O R RIERI O i BT D FZAE
BRZITH TN TES,

77 HIEIE IR TEERDONOEEMKTH O . BFEEHOERILIC K 5 PM2.5OBERE R & OREN LI L
TWb, Fio, KUREBHNC & & 5o TR TRE A BRIV EEDEE B> TWVWES5H, TNETHZEHY t— kv
TEMOZEIETH - 12T V7 I BN TRGIERYE DZ DLERIZEITO, KEOCEREZALSMC L, HET—X
MO DOEREEYHEENZREL T2 2 L DEFRIIKE W FIRFIC, HIZERIC K D FHEIICRE « BEm « MrEsi 217
5T &lE, HE - il - K - ARRER R BB DR N I K ORSEIC i 72 2R E REVWEDEEZ BNS,

F—U— R VE— bRy VT, RSN, ML, KK, <A it g —
Keywords: remote sensing, airborne observation, vegetation, atmosphere, microwave sensor
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Aerosol particles collected using aircrafts from anthropogenic sources and biomass burr
ing and electron microscopy

JENT EE]
ADACHI, Kouji *

LGRS
I'Meteorological Research Institute

Aerosol particles collected during four sampling campaigns using aircrafts were analyzed using transmission electron micro
scopes (TEM). The samples were collected from two A-Force campaigns in 2013 (winter and summer) conducted in Japan an
Korea, BBOP campaign in 2013 in the USA, and MILAGRO campaign in 2006 in Mexico. These campaigns aim to characterize
aerosol particles from regional transportation, biomass burning, and both. The samples collected using aircrafts are useful fc
characterization of particle agings, especially changes of their mixing states, from emissions as the aircrafts can chase plumes
different aging periods. An example of such aerosol-particle aging is tar ball formation in biomass burning smoke. Tar ball is
spherical, organic aerosol particles commonly from combustion smoke of a wide range of biomass burning. At the early stage o
the emission, tar balls are liquid but as they age in the smoke, they become solid and spherical. Sets of biomass burning aeros
samples with different aging stages collected using an aircraft revealed such processes in atmosphere. | will also discuss tl
samples collected over Japan during the A-Force campaigns.

F—U— R BTN, 1777, KILPEER, A-Force, BBOP, MILAGRO
Keywords: Electron microscope, East Asia, Northwest US, A-Force, BBOP, MILAGRO
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Aerial observations for nitrogen compounds over the East China Sea

TEK B T UE L R B 2 R B S MRk i 4 R AN O U SR O R T T L BAAK 8 K58
DM Y A AR O K R 10 Bl SER o

SADANAGA, Yasuhird* ; BANDOW, Hiroshit ; ARAKAKI, Takemitst? ; KATO, Shungd ; KAJII, Yoshizumi* ; ZHANG,
Daizhow ; WATANABE, Izumi® ; FUJIMOTO, Toshiyuki ; OKUYAMA, Kikuo® ; OGI, Takashi ; SETO, Takafunti ;
TAKAMI, Akinori 12 : SHIMIZU, Atsushil® : HATAKEYAMA, Shiro©

VIRBRIFST R, 2 BREKRE, 3 EEB R, 4 AR, 5 REAIRNT K, 6 lRUR TR, T |l TR, 8 ILERE, O &
IR, 10 BN BRI ST

lOsaka Prefecture UniversityUniversity of the Ryukyus3Tokyo Metropolitan UniversityKyoto University, ®Prefectural
University of KumamotoSTokyo University of Agriculture and TechnologyMuroran Institute of Technology:Hiroshima
University,’Kanazawa University.”National Institute for Environmental Studies

In order to clarify long-range transport of air pollutants from the Asian continent, we have conducted aerial observation over
the East China Sea and measured air pollutants centering on aerosols, as part of Grant-in-Aid for Scientific Research on Inn
vative Areas’ Impacts of Aerosols in East Asia on Plants and Human Health (ASEPH this presentation, the results of
nitrogen compounds such as nitrate are mainly described.

The aerial observations were conducted in October, 2009 (autumn), December, 2010 (winter) and March, 2012 (spring) ove
the East China Sea. The flights were performed between Fukue Island and the southern offing of Jeju Island and the fligt
altitudes were 500, 1000, 2000 and 3000 m. Onboard measurements of gaseous total odd nitrogen species, gaseous nitric &
(HNO3(9)), O3, SO,, CO and black carbon were made and particles were collected on filters for ionic and metal component
analyses.

The concentration ratios of particulate nitrate (IN@p)) to inorganic total nitrate (T.N©O= HNOs(g) + NO; ~(p)) were less
than 0.5 in most of the flights except under high concentrations of dust particles (Kosa) or transboundary air pollutants. Most o
NOs3~ (p) would be NaNQ@ formed by the reaction of gaseous nitric acid (HN@) with sea salt aerosols during the observa-
tions in autumn and winter except on October 17 and December 11, when high concentrations of Kosa were transported. In th
spring observation, the fraction of NaN@ NO;~(p) was low and a large part of NO(p) would be originated from reactions
of HNOs(g) with gas phase ammonia and soil dust particles.

O3 concentrations decreased with altitude in autumn and increased in winter. Positive and negative correlations bgtween NO
T.NO3; and G concentrations were observed throughout the flights in autumn and winter, respectively. This indicates that the
major components of N@T.NOs; were secondary photochemical nitrogen oxides such as PANs apgitN@utumn and winter,
respectively. The differences of vertical distribution and Né@mponents between autumn and winter may be caused by the
variation of solar radiation intensity.

7 — ' ATAERBI, T (), SSTERR SRR, 7 Y7
Keywords: aerial observation, nitrate, total odd nitrogen species, East Asia
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Airborne lidar measurements of water-vapor profiles

Brfff B e s AR L SR S NERAE 2 ok L 2 BT 2 SR R 3
ABO, Makotd™* ; NAGASAWA, Chikad ; SHIBATA, Yasukunt ; UCHINO, Osamé ; NAGAI, Tomohirc® ; SAKAI, Tets\? ;
SHIBATA, Takasht

VEASRAA AT, 2 GRS, 3 it B R
1 Tokyo Metropolitan University?’MRI, 2Nagoya University

KEHDKAESUE, BWKIEER 238 L TR « KUIRICEERRE 2 T0a, £lo, ZHLRELR EDOMINCES
HIBRIRBZIIC & > TRAHDIKEKN ED K ICEL L T A ZEHL TV T ERXUROFER 2175 [ CHHE
Thb, KEKDBRIIEEY > TREENSILATDON TV SN, TR S 7 X —Z2H X E SiIcEVEED
fiftRE CIABEPR D /KZRSUIME DB e & 750 % 0 TR IS EARAIC IR F5 2 B 5 U 7z i s SO A2 0 I S A
Z—DRAFEZITUV, 19991 TR AR R LIERER 21T > oo BIFREE NI T A X — I3 YIRS ERED & D
?%O T:o

TAX—DLIEAREE S L—T =L LT, KEKBINDTRNE D EFHNE D, ZAUTHRINL L 750> 820 nmffzd 3 3%
EOL—Y—% 12 msllfF THRIRTZ., TIN5 Y IV A% 50 HZ TAETES LD (L—¥—X A4 —F) Jilid
Nd:YLF L—%'— CFEHTI50 W) O SHG (177 30 W, 200m J, 150 Hz) Tk & 117z Ti:sapphirel — 3" — 7z Bi¥
U7z [1]o YeEZE)VEFIH U CKEKOWIERICHGH U7z —E— RO LD &V ¥ FRISLRER TR E N7z Ti:sapphire
L—HP—ICEARMA LT, AXZ b)VIE 0.045 pm AT MVESGEE 0.06 pm a1 6.8 W OV A7z 45 m)
21572,

FIFE U7 L—Y— 2 22 pIC R U T3z 1T o oo ZAEEDEO I 20 cm THHIZRCIE APD Z2 Ve, 3415,
ZEOHBEIZNZN 0.8 1.6 mradT, F¥H7 4 /WX —DFH2ME 0.6 nmTH > 7z, BIEHEE - Hnt - DE L
227 B TIT o oo MIZEREEID 1 X — CllliE ENTKASKUM L ERE CHIBIIIIE N e o~V 54 X—IC
K BIKAL DM K O—E 2R LTz,

MIRHINEEA LD OZFMmAE WO TH > 7ehd, 1548 > 7245 Tld. LD OFEIlE#EATED, Kb ar/s7 k
TEHMOMZEIEEIKER T A A= AT LOKBNIRETH %,

ZE SRR

[1] Yanagisawa, T., M. Imaki, Y. Hirano, O. Uchino, T. Nagai and C. Nagasawa, Int. Laser Sensing Symposium , 20th Japanes
Laser Sensing Symposium, 191(1999)

[2] Nagai, T., O. Uchino, C. Nagasawa, T. Igarashi, T. Nakajima, Y. Hirano, S. Ueno and S. Wakabayashi, Int. Laser Sensinc
Symposium, 20th Japanese Laser Sensing Symposium, 211(1999)
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