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LTWbZ e ThHb,

(3) BB 2ENH

[RCHIT] TR LI, TR, WEBRCEETLIHEICS T 3EH
SHE DR T, REFVINPL/EHCIPLo TR LELTWS 2005,
KRG =N B—= NV —=VEHE, 74 Y 707745 —FHHIC20THRRS,
bHLAHA, TOMIT, COF—<ICHEET I KAMERS DBRFIE S 52 & ik
S5FTHhV,

(3—1) R=—5—ba—NN)V—EtH

R—F —/% b0 — 3 )— ¥ (Polar Patrol Balloon: PPB) iZ. BRROKE B % —E %
ECTHET2R[EKBM Y A7 A L LT, ZHBFHEE °RE . BithicE
Z3nb0ThHhD BIAE, TR, 1984) o 19914, BEBYHRENHD b
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DW28, AV VBHABAObON 1 v L 2H#, BB SHBIRIND & LtE
B2 Twd (FEHA, 1989) o &V EHIE PPB 22w TR TFIcl~R 3,

BERE AV AN PRETEETFRENDL AT %2, K3k, £EES 0
mb (FEEH 1 8km; AV ¥k —VEERICT Vb o bbb PR b TFHEN
LHEE) RREIEL, FaEMN2AR (CoMic, fKBkmEEAEL+3. 45
THETFEINDG) o, TIKERBEIETRTCEE (nsin) BE<. BREE X, +
Ve 27 aV i (PSCs) |\ Rife 7 FHUE L REKMERIEIZ. ARGOSY A F A
2. PPBBUAIE. F79 v Va2l BHlRZOT, FVrolbEEy -2, v
EEDEENICETFMTLCLFTEL, T, Z7OVNEXY VL ERECE S
ZET, AV U= VEBRICBITHPSCs DR ZFMT 2 L BN TE B, SIROM
BAS, KDL EM 00V EA20MAEUL LHE V.

3B, PPBEIINE., 19934, 1995FCHFHEENLTNS,

(3—=2) 94y F7u77435—5H

CCTVI VA Y FTa77 47—k, BRHMKREEEMU V-7 FRE. Ti
BB E., TE., #E MR tRALBAAEETARODE (=/) 283
(INEE, 1986) & T, WHE (B LUTHHEBE) ORLBNTI-00L -7
BlZF DT L2353 AKE NOAA A%, Wind Profiler Demonstration Network Project & L T,
30BDIAYFTRT 74 7 —%KEAIK, BE. BRATTH 2, cowg v
F7a7745—DZ bTHb. B 400 MHz UHFH, 7 >~ 7 FER L 300 m?
BE. HEHE K. RO 3 k. NEBEHERIE, 0.5-17km. BESHERIZ. 250m
Thbd, FRTHERE. 1RFEU T, ROSRERSEZENEENS 2 LS, vag v
F7a7 747 — DN LZSETHS (Bl 21, Nastrom etal, 1985) o, ADEE
Borid, RRFICEL-oTHELZETH A EEFNI2BBEChE Thd o,
BE (198 94) 2o 5 EBLUBEEORTIC. covsyFrurr L5 —%,
FRAELOTFFEHICHE > THAREL., RO 3 EO2E s L 23HL TWa,
FEIZ, SRERGT ORI, BEEREMEI-0TTHA LRSI NE, Thbb,
IO FEFEDEIEN L 0kmTH 505, COBEBICL-> THRBE L EE O
ERXBMOERPLIPDLTHS ), T, BRABELOAKIR., RS SHNIC B
SH, TNEH) AL, WHAER TRAEITREI o TWwE LEBIATWEHE, 20
T e FEAE L CHE - 2l hF Th v,

(4) BbhI

PERRTEZCEPLWHL DR L) I, WHEHIBRE VI T — <k, HRic e
STER Y TE L, BWRRKA—MICL o TP LEER L 5T BF - Th b,
EWHFE (BREEN) « PEREE GRdX) . FAET EEHH) . MLEE
(FRARE) FREV oL KERDH 2VEBEETFOWE LT > T BHREOF 4 &
HEZBR LTWwa L, WOLRATHOEHENTEICRY T L. HPE (fAKkHE
#F) . James Holton (Univ. Washington), Alan Plumb (MIT) £EG & Vi o 12 & 0 E TRET
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ZOHBHLAE* L TELHLOREOHAER ) RL, BRE-FICE->TOHE
meLh bbb, KAPOPYEOBREFRIPLTF - L LTHEZTWE 2 L 2K
LTBY T, LCBREZ200FHEL CALD AZIZFETE, wob, Chb
FTHOETMZ., PPoTdb2 T, —H, F /A —VHEIHEE LT, &
NETRRRNEEZEFRELTRAOAEBEN LS L UG T s HFHL 2
S>TELRD, BEAVVOREZEZEZTWETI, FIWVIPT, Y, Y
VE—DOOF L UTHEEREE XD EVIFEL I, WHOEBEPETL22S
EVHZ tE, BEELRNL, HERLTWRARETT, TIVIRET, WEIE
BEVWIHRT — <, A onflfisZiess, ROoOFRELEERL TER Y
NTH5BI EEFRIMTMEZ o B g,

51 FH SRR

Sl BEE (1958): LD KRSEAKIEIRER. KFAsE/ — b, B985, £ 45, 229-362, H
AERFES

REF BL—1tb (1989): RIRJE [ X03K (PPB) 1¥3€EHH 1991-1993. FIMEA#S, 33, 320-328.

REHERAT (1982): MIBDEIKIE. B OFFE 4K LT, %2 &, 6-47, EILBHBFLHT
W, e

BEH B (1981): AKAEER & AE HRRFERIRE, 124p.

B (1988): =— 0OV, FEDOFH 3L, 5. 34, 159-181, l_fﬁﬁtwf%ﬁ'ﬁ
M, EEE

Kamiyama, K., Ageta, Y., and Fujii, Y. (1989): Atmospheric and depositional environments
traced from unique chemical compositions of the snow over an inland high plateau. J.
Geophys. Res., 94 (in press).

FRIE (1990): 4V VB DJ1%. 19 8 QEEHARRREEFAEY VEY Y A

(4 VY BORFE-RRERE -] 0L 2, XK, 37,25-31.

DIEEHE (1986): KA LB OBN &S —MST L — ¥ DF—. K4, 33, 73-79.

Lorenz, E.N. (1967): The Nature and Theory of the General Circulation of the Atmosphere.
World Meteorological Organization, Geneva, Switzerland, 161p.

FREFARHR (1982): KRDAIEIR. E TH 2 HEDKSR, BiFIE—R, IWTE, TEE,
AT FIRRAR, 178% 3, 120-132, Hik#E)E.

FREFACER (1989): BUBBAIBIR L & V'Y ik — V. SIRRIEIRHELE 3 8 BLH, 4-17,
REIT.

Nastrom G.D., Ecklund, W.L., and Gage, K.S. (1985): Direct measurement of large-scale
vertical velocities using clear-air doppler radars. Mon. Weather Rev., 113, 708-718.

WRHL, AEIEGA, EBHEE—BER, AL (1984): K —F — b u - VA EK (PPB) L
RIS AT b, FEEEH, No. 82,71-78.

BIGER (1989): BUBE 4 "> (58 2 /%) REKRZFHIRE, 224p.

RERE (1987): AMEROHZ. HE2HREFEOT T L)~ F 8, W EHK, 184p.
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BREBARLE HI L, B 2001F 128358

BREBKESOLTLERMES
WR
EXRFEMER  kanzawa@nies.go jp

1 ZC®Hic .

REBEKEROSG L EREHCETIHREORRIC2E, LYY 2—%{Tok, ABETR, £O L
Ea—0OFE RT, 3IHTROFRIL. AX—RHHDLD, HERTMERTOIRLER/MRD
BREALCRTEDL, T, BEALOBEOTNARY VT, A—2BHOLD, B
T, BEACOERERFNGIZEITHD LBELAEREYD (ThbbVr—IUBEATHE LE) |
T L72zvy, -

2. SPARC KERT7TEAAV b

WCRP/SPARC OFEBIDO—RE LT, KEZKDTLAA b (WAVAS: Water Vapour Assessment) L
H—rRE Lo [Kley et al., Eds, 2000: SPARC Assessment of Upper Tropospheric and Stratospheric
Water V.apourl, WCRP-113, WMO/TD No. 1043, available online from http://www.aero_jussieu.fr/~sparc), %
KR, EHHRE, KBECAELSTHS., BV -ORBRESR, ThitESE, ICY
LBROKEGD MLy Fe, KEROSRECHETLIMARELD N, BABMELTHS ILAS
(http:/fwww-ilas.nies.gojp/ ; >RV T Ak, 2002 £ 1 A, A/ KEKHED Version 520 F—F &
— AR L) @ Vesion 420 KEETF—FbIOTEAA MM LE, (BB, BATH, &
RIN—7IT LY, Lyman-alpha BEFH Y V7T L 2KEROBD | ERERTDEH TTHRLY
L ( THEoR%3 58], B4%K, 199%), BELRACZ0BIMRS N2 oT, ) &
BT B WAVAS ORBEORLEREBSEUTOLEY, .
cERABRIORET—F (B, KR, MEH, H2) OFMLEniod, REROMEOL 7
2. EEESHEREnE,

- FREEAERDERSFTIT OV TIE, UARS (HALOEMLS) I L2 5AK LIEETEINMATH
5, OEOLOOKINT LIMS KL B7MWHH B, UARS 7— & THREWE, REMRATIKE
Eh, F—FEPEESNLLOD, BREILRFKEEL LIMS BREIKRAL T e itb 3,

C IR E OBBR TR, EhbIKBRENATVA LI, REBEOERS 5 ppmv BEE X HENT
WEDR, FEBRELERNEVBE T BLHTHELBEALATINS (80T (193K) at 100 hPa
— S54ppmv) B, FOEZEFLSEDOTEAA Y FOBRLIFET D, .
 RBEARED F Ly FIton T, F—8 ORBEMKICET 5 RNOBE. HIMEN 2R L (5
MIZAFED 4 ESB) , EHFHEIZoWTE, BlloEREZLHD, Pl FOFRTOWTOR
REBbhRD I, '

3. ILAS iz X 5 1997 4F 1 A JbiErk/E B @ dehydration ‘
Kanzawa, and ILAS group {2002, JGR, 107, to appear) #iT & ¥ ILAS Version 5.20 RKERT —Z HDH%
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SEARThh. < DAMIKERTHS - LWFEN, £DF — & £4EV>, Pan, Randel, Massie, and ILAS
group (2002, GRL, 29, to appean) {2 & V. ALABORIZPIK (dehydration) BRBEZ o722 & 28, HE
FeBI LABHE LTHEHWD TRERE, BETEHFEEZEHREAGIEEZVRE, B TEIMERL
SEICED insiu BRI L 3RBERHLTIHE0LT HREIC L 2BAFNII I E Tlhadh ol 1097
CE 1 A, -3 ppmv KEERSD S B, -1 ppmv DFRE (BiK) BELDLA N b E ILAS KR
Liz,

4. HEBEKEIO LY ,

SPARC/WAVAS & WAVAS 2 L i F—7C X 5% (Rosenlof et al,, 2001, GRL, 28, 1185 T
FBEAELOEM kL K (Oltmans & Hofmann, 1995, Nature, 374, 146) 23fsB &, £
HTForEY, |
- REE COKESR (BAE -4-6 ppm BEE) OMA L2 ¥ 12 ppmy (1950 SEARHEFLLE - +1%/yr)
A8 OBMEI £ B H20 AR : H20 BMOKES

‘ (R A & 880 : ~ +0.55 ppmv — 2*CH4 =~ +1.1 ppmv}
<FR D DS 0.9ppmy) iX? :
* ARZEHED b DHE - +0.018%Ar LS I LY F-+ 1%y REATE T,
_kTropical entry value : [SIRIET b Lo F—H20 4 Q37 C, MLy FERBTEST,
* Ft M BEZE (L. STE (Stratosphere-Troposphere Exchange) ZE{k4> 2 £ DE(LOAETRH, STE £
DLODABI=ALABLRATHY, ZOBMEIHEOEETHS (Fl: KE6E) .

5. AETICETHEFAEIT L DHFRH
5.1 EFMIEIKRBEKOH L HERIRELELERT T
+ CCSR/NIES GCM : Nagashima et al. (2002, GRL, 29, to appear)
HBRBIBL & 4 BHHROBEGEER. ARRE, ZOFFLTRUTO L S 2480,
EFADFERHERAEDREEEE 3> F VT TREBEOKEI L 2IBE D
" — nudging to UARS climatology (HALOE/MLS}
" . CCSR/NIES GCM : Hatsushika & Yamazaki (2001, GRL, 28, 2891)
FEBEREHEORE L LR THRREZHR. BIAERKIT W TSR RIRET,
ENSO &AEAEOERE, kAWM TRENEGEEYS > TEk,
- UKMO GCM: Butchart, Austin, et al. (2000, J. Climate, 13, 2142;
http://www.met-office. gov.uk/sec5/CR _div/stratospheric/) _
B + Well-mixed GHGs (CO2, CH4, N20, Halocarbons)38)0 ; FBHE 03, H20 b L FizL
RRIT B REF KT GHGs o R I~ 7
BRI
- NASA/GISS GCM: Rind, Shindell, Hansen @ #°/L'—7" (2001, JGR, 106, 7193)
EEIRE : Well-mixed GHGs (CO2, CH4, N20, Halocarbons)#i01 ; BB 03, H20 h Ly Kb Y
FEOLRFN KL 2B (PEEEBRIL) ;

- 40 -



5.2 MEEKRSENCHT S UVARCADER

- Forster & Shine (1999, GRL, 26, 3308) BREET~AEE (19791997} (Univ. Reading GCM)
0.7 pprv KFEFIEM — A UBOBHR LR CIRE

iEE 3 TKET ‘

+ Shindell et al. (2001, GRL, 28, 1551) 383 20 FE AR LM (NASA/GISS GCM)
BB BRI T
Festigs] (HRERR) -~ +0.2 Wim? (-+25%)

« Dvortsov & Solomon (2001, JGR, 106, 7505) B3 20 £ RKEKHIHYEIR NOAA/AL 2-D model)
HREE T HIAR B R A : —0.25 to -0.35 K per decade (30-50% of the observed cooling)
A L ES — HOx BRBRISH A 2 v

« Qinas, Lacis, Rind, Shindell, & Hansen (2001, GRL, 28, 2791) GCM T @&t 7 Aokt
B BRI DR\ ORELLEDERS

6. TTL: Tropical Tropopause Layer / Tropical Transition Layer

ZEMTFH (o TABRE L) HHEIORBEITAIRATO DX, BLAY, FEBARTS
BMLTTHBILRENTHE, LIHL, KEKPLEOL S ICHTELRBEICAVAALTITL®
Ml EEEETR, TRESEHTIRENHDZ L &, REBEAEIHEM LY FEENE
FEFOI LMD, BE, REREBEL LTRALHARSMTOA TN D, 2B, IOFERLIUHE
HERIC DV Tk, BEEAR (A% CHEHATL b EaHRE,
+ Holton (2001, http://www.atmos.washington.edw* holtor/papers.html) : £ # —PEA% HP > T3,
STE (Stratosphere-Troposphere Exchange) 4532 TH4 72 Holton et al, (1995, Rev. Geophys., 33, 403) L&
2—® Holon BHITLBRERBH DU TH B, HEMRRBAT S OHBEN 1415 km X
TTHY, TOBENLFEERT 17 km) EHEATHEELN 19 km = TO TTL (Tropical Tropopause
Layer / Tropical Transition Layer) B3E#T&H &I Z &, Z® TTL A TORKEGHEDRFINLE
e, LN ORIDA A-VROBE LERN SRS, IO TIL AT sWIREZ > TNE D
DEWH ZERFERICRo TWADITTH S, BRI, TTL IZ2W T, BMOBMEaN L Z0 A~
A-VRERTRICEE ok, UT. BEXRE ¥ 07— FEEIT 5,
+ Haynes & Shepherd (2001, SPARC Newsletter, No. 17} : SPARC Tropopause Workshop Report
- Gettelman et al. (2001, SPARC Newstetter, No. 17} : TTL TOXRKFREEE
« Folkins et al. (1999, JGR, 104, 22095) : TTL /3% slow ascent
« Sherwood & Dessler (2000, GRL, 27, 2513) : TTL P THEZE overshoot
+ Holton & Gettelman (2001, GRL, 28, 2799} : TTL P Gk Ef Lz
+ Pujiwara et al. (2001, GRL, 28, 3143) : TTL A T® Kelvin D &E

7. BbyiC

NERERATRNA, BESOBLEEDTHAMBECONT, BRICESE, Ay yFRK
BEEAEEEoT, W BN THLIOHFTHRELRIDFILERBNERZNTHD,
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770 HAELRRFEE 1997 FEKEREY v RY Y A [HEEOKRSIER E WETER] OfRE

1081 2 5013 (hf@ K&K DOMERKS + ADEE OFAl & #EHE A HER)

4. HE X Y —ILAS I X 2 Iuimpk = o gl

R

1. ILs®IC

BIBE DA Y > B & U OO KRTHEES OB
T =%, #ilb, K[EK MEE, BXOEE»SOH
EWE->TIhETHON, FY VK- VEDHREH
R, 8L, RRINWLHROBEHEHCEINTE
T3, EHEHIITZEENCEE 2B R 2 &
WCHRE»H 5. 19964 8 HITHWCH b L s h i
NASDA (FHBEHFHZEH) o A L# E ADEOS
(Advanced Earth Observing Satellite : ¥]% F %
[AEY | &anf) WHEHE & 7z ILAS (Improved Limb
Atmospheric Spectrometer : 2§ B B A S BSR4
HED) &, MALEEEREEOA YV B LU YV i
B 3 5 KSR OSRE AR BEl T 2 L 2 H
BELTWwa, ILASE, [AE0 ]| 0fTs L&y
HEHT =y 777 MARER T, 1996F11F¥1E»
SEFHME 2B L, KEE SHFVOTEENS
[AHED |OERMEIEINZ1997TFE 6 H TR Z T, £
8»AM, REOHET -y %2blzo L. Licdio
T, ILAS i3, JbBusic 2w T, B o HIEICH» 1T T
DT —=F &b o LI L2 b, 1996/19974L -5k
ZICBWTIE, BEVIER CLE CRIAMERL, %
DL EMEL, MBOA Y VENEFEIE, 5T
ZD & REHEP R O 7 — 4 & ILAS I3HE L 72
ZEWkD,

ADEOS 121X, TOMS (Total Ozone Mapping
Spectrometer) bEBHE LT3, KLAMERL B
mE LT, 19149 BeiTs B o hikE
NASA (National Aeronautics and Space Adminis-
tration) O#E UARS (Upper Atmosphere Research
Satellite) DEEKNIZICHZ > TS,

R s: S
© 1998 HAESRY =

20

-42 -

ﬁ*

ILAS i, BETWHEE LY —Th %, ILAS
7uy .z M, ENREVRROMEERILKE 70
V7 M) —ELT, EOOSNTBY, LDZD
—IEHSTWwa ILAS 7ay o7 b LTI, FHE
W& B ILAS#EIE D T <, ILASEHHEICEEEL
T, ILASKEED 72 DRERF v >~ — VBl = Ehe
L, &5, #i B8, HZESERHEE2To Tw st
R Otges & AR EZED Tw L. ZOEKT,
HA & U CTRYIORFGH e KSMEK BB 0 Y «
7 REEBAEZ 7 L LTEBLTVRD EWZ S,
WERPIROMBIEEZERL TWE I, 2O
OV MpORKEREBEPEETNTL 5 T LR
TE5,

%B, ILAS 7ay 7 bOFEMIE, 1> ¥ —2% v b
FOILAS 7z 7 b ik—b_—Y

(http : //www-ilas. nies. go. jp/)
WEEH SN T» 5,

2. ILAS SRS
ILAS OBBIOBE LI T OB TH 5.

HH : 0,;, NO,, HNO,, N,0, CH,, H,0, CFC-11
(CFCly), =7waYy, R, K[ (FIREED
%40 : CFC-12 (CF,Cl), N,05)

R KRR RE (RSB & OTRMRSE)

HARS 1996410 3-19974 6 A (3 v ¥ a YA : ~8»
A)

HEITH B 19964F 8 A17H

BRI L5773 BERE64-88FE

IR ¢ ~10-60km (BIEIEH I KTE)

ZefsrfEee (1 KEBHRRREDH 2 D) © 2km (BAH) ;
~13*km X ~300km (k) (*2km : =7 a VL,
BE, [UEWCDOWT)

BREEMFEGE - 25/ (1 Hb7: 0 ~14KEGH#REE ; b

YK&E” 45. 10,




HAKERY £ 1997 FERERE Y VRV T A

R & RO & 2B LT)

ILAS#HORHE LT, UTo2E88b1F50
=
1) KB##ki® (solar occultation) ZF|HT2 2 &

» 6, HEBENE (G555 <, self-calibra-
tion 2SHJRERL) , RIS REEL MV T &

2) ADEOS # £ » K% R #1318 (sun-synchro-
nous polar orbit) % & 3 Z 55, IR TOELE
BENEVWI E (KA LT, THRE - REE
DHIENTE NI k),

ILAS 1, B0 S % & 2 KK MERK S OB S
% H) 1 km OEEHAECRIET 5. ILAS HIE TF
SNIBHT = D4 A=Y LTI, 1Hb»RY,
JLHEROEE I > TH14Hs, FPEROS/RE
BRI - TRIL4HS, FHU28HISE T, RREREH 21T
W, ZOEHE 8 »r AU TEONETHS D T —
B TWIEEn,

3. ILASERAIT—4%

1M, ILAS»oEshcdtBiBELD L V>
(0y), HER LZEZR (N,0), Wi (HNO;) ORE-&
WK% T. ILASBEHEOREO 121, 1HY
D, FHELREICOE, ZOMD & D 5 RRE-EERE
K%, Lm0 H 28O XK 1B 2 LT
E52ThHhs. AVUERDE, ModgR, GET
#9120 km 552> 5 #9740 km 3812 B8\ T, BETIOW 2
SHOEN F e 7V — I R, AA Y FE
THERZETY Y 7AERIC T C) OEE TR, it
DR AT Y 3D n (B4 ppmv UT). &
DREBTHY 3Pz vy BiE, R (4
EYD | H##HO TOMSIC & 54 YV v 2BOBE 7 —¥
ERENTHD BE1IREFRUL ILAS 7y 7 b
K= L=V . 4V v DD R T IR
FELTWD ZEWRBE N, UKMO (United King-
dom Meteorological Office) @R 7V v KT —¥» 5
Foniama MR L EENTH 5. HRIEESR (N,
0) 1, HIREEFEEFES, MHEETIISAE M &
CEESH, HBEICBWTEEN LN ICONTE
BHBELT D L R ERL, »D, REGOK
WThHbZern, AFy, 7arFRA%L b,
ZETRLT OFEE), VBRSO & Vv o T SRR
e THIBPnDRW Vv —Y—Ei 3 ZOHRE
LEFOR%E A% &, &E30km FUTOEE T,
#90.1 ppmv (100 ppbv) AT cEHT 3 &, &

1998 £ 10 A

(LR O RSIESR & METER ] OWmE 771

ADEOS/ILAS V02.00
03 Date: 97/2/24 Latitude: 69.6N-69.6N
— R ———

Altitude (km)

ppmv

ADEOS/ILAS V02.00
N20 Date: 97/2/24 Latitude: 69.6N-69.6N

50

Altitude (km)

-180 -90 0
Longitude
e ]
0.0 0.2 0.4
ppmv
ADEOS/ILAS V02.00

HNOS3 Date: 97/2/24 Latitude: 69.6N-69.6N

50

N
(=

Altitude (km)

0
Longitude

0.000 0.004 0.008
ppmv

#F1 ILAS Bl X 24 V> (0,), HELZER
WA (77— & AW Version 2.00). 1997
2 H24H. #E69.6 N ILAS 7uy
bR —2L =Y D ILAS Data Gallery &
Y &z & (http : //www-ilas. nies. go. jp/
ilasstatus/datademo/) .

AV, REE, SRZOEMIGEL TWD, i
WT N,O 2347w mid, REE LS 2k REO
ZELEOBENE THELTWE D THS LERE N
3. BE30km FHLULEOEER CHBLERE L YV v

21
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772 AERKRRFER 1997 FEKERE Y VRV 7 4 (BB O KKIEER &L WEER] O

DOFRRY — VBRI > THwB e, T—YHEOR
B L5200, D20, BRVEBICZ I R-Tw
LHIEWRZEBDDEIDIIOVTIE, SHBROT—IK
AEEERF R RS, MBI, VI ALERIG
WWELSHETHSL. MOMEE RS &, &ERN20 km,
BRER 0 ERVTT, 0.006 ppmv (6 ppbv) LT O%EE
BRONZN, Zhixt Y VHlEICES T 5 PSCs
(Polar Stratospheric Clouds) DiZE{EMA I & 5 AJRE
MW H 3.

Pk, 7= 0—#ERL7zH, ILAS 7—% 1, 1k
BELOL YV EOEEESHbALBHEILTEY,
NS0T —FBITIC & > TE BV 5 RS HIF S
ns.

4, T—YWEB )T NIITDT =3 TyT

F1RWX, 7—FM0EY 7 v 7 Version 2.00
WEBRERERLI:. ZOFEM%ZE W T 23 (1997
9 HLA)), Version 3.001C X 2HE 2 ETL TWw 3
BERTHD, &5, XYVHB &N Version 4.000D
KatEfTTH 5. Version 3.00F TORRICHWT
¥, #% > (CH,), CFC-11 (CFCl;), CFC-12 (CF,
Cly), ZBfb=EH (NO,) DEAGHOENIAETEL &
WIORERZHIZ TWwW3BY, =7 a VY VORREL#E
L7z Version 4. 00 TlZ KR ZcE 0 i s n 3. &1
Mgz 4 vV o E DSy, Version 2.00C s+ R
WETH2 LHIE N B4, blEVHfFan 5.
BIAE, ILAS uy = 7 FBIIA v N—I2 & D, BEEE
BT — v HIC X 37—y BREEHiRFYE, BEOLE
T BELEODIVEVWY 7 b7 (FATY
A L) ORISR, #ETHTH B,

5. ILAS & BEXSHE

ILAS 709Y 227 MZ k> Th 708N THSS
FRIEEASBIEM R EORIE, REBA YV VB0
R, BIBOMERE OB, WBNORE TSRO X
& X OFHM, MBSO DREE O, *FE - 5
[ERE A HLETR DR, EHF R0 KICBRE O ##8H, PSC
OB —RCEFE DR, PR - BiAGRREO

g, AFEANYzy OB, $ThH3. ILAS 7
Yz M3, #HHEKESOY ) —F—ELT,
AP DOZHOWFEE - K& IC L > THEDSH T
3. HROREMRCOLIMEESSZHZOTOY =7

MZEMLTBY, FAFZRIERHSEHATHERY
BEPIESNZ1ETTHD. HEKIRFS19TFEEK
FR&0 ILAS ¥ v v 3 >~ (FFE% D101-D115, P141)
WKBWTH, ZO—HRERIN.

Bz, REGOSHEOVOEOTHHY, BEME
K[ETHDHY, + VU EBEBEETET Y b 5 KER
(H,0) 7 =2 220w Tdh, HEI0kmEHE T
[LAS 6 DRBEDT — 9 3B 1% 5 REEXB & 2
DOHY, XHE L ORBER % & o Iz KKK DI
BCTOFBEBOMEMIT S, [LAS 3EF5T 2 0]kE
Bhs Tibb, SEOYYRYVLADT—= [db
FREE DR KBREE & WEER | W B#EL Tw 2 BiR
BH/ONDEZTHS S,

6. BbhIIC

INETHARTE LS C—RWEBMCZREDR
Hinsdh 25, EHANCZIER I EEEOE VBT —
FOBOENOOD L. T—F DEEEDHHEN EAFT
LT, 77— ORPENFEIT 2D TWw b, BFITHTE
CHbFETZTH2H. if»I bV EEEOE
REOT =B 7 = FAREI I 2 =7 4 WA
NBZFETHY, KEQRLFEEHREINILAS 75 0
SEONDIERES>TVRS,

%%, ILAS %k LT ILAS-1I43, 1999447
b FIFFED ADEOS-ILIc#E# 3 3.

E
ILAS 7u ¥ =27 M, EHEID R DBMID I
O >TWw5,

2 £ X B
ILAS 7u vy = 7 bik—ALR—Y
(http : //www-ilas. nies. go. jp/)

22
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3—2—2 HERBRMAFEICBTREETNV -
RGBT T NVOPLER

R 18
BRI HEREESREY

1. & LB?JL_

AEE, HERA 7 —NORED sﬂtxi—ﬁt{ﬁ%ww&itéﬁ'&& Licb B a—Thd, HERAFr—A0
IWTEAEET ML, B, AIBERTT N (General Circulation Model: CM) &FREND, 3WTTET
BT LizkoT, kﬁ%ﬁ@f&ﬁtﬁmm;%ﬁ Fhabh, MMEREPERT AT ENTEENLT
HD, AL 321 EiE NERERDIESBH Y, TOMOHIL OBEELHY 5 558, RILHEZRR-
CHRATHOZ LWLV EEARES Z L, &b, SEOHEFDHRIL, TR SR RE T {E
LTS O EBEEIZLTHAI b, BV EHXTHIbhot, ok, FEOXE
D—EREL, AEEOLEDLAE VI R, 2002) ETEE LTV,

. [EEEFA) PN, FERESEFN). STV, [ERAET V) 855 (R
I, 1996), ¥, ({LFEOHFENCRIST, ThOZRRBOETNVERNE LT, BREZFEITEL, &
fEL. FHH3 - L ABREREZOBMTHS, 2B, REFOHFEREEETHEDICET NV EED L
3R D RE M EV I ERAITOWT, BEFIEER L7208 b—FERE BRI L TV B IHRIZ, Hoskins (1983) A3
b5, TITH., BBETAESEFN (Evolving Conceptual Models), ##] (Observations), F1%EET
A GEffE, th{. #655) (Dynamical Models (Complex, Medium, Simple)) ¢ 3EDERIHEREIN TS,
5% SERES OIETFAN, BEVHEMAL, E, BMELEEERTSZ LICE>T, BST
L FARBRESETHL LI, BFABREET T AOMRETRERETHL LT, TOBIHIL

L EFLERWERGEEWS DR, £, BFARRVWE S EAVEN L ZOMTII L b BT EEY
B DL L b72oTW5, 2% 21 HHE COR 1B\ Th, R/ NV—7OHEMFEEERAL.
%Lwﬁﬁ%fW%WOT@<i5ﬂ&hﬁﬁ%&woifﬂ\ﬁﬂ\mM@mMamwd)kVVfW
£ (Simple Model) DFN—T7, 7 COR (AR LW b BIEEDHBEEZREL, BEVDETNOR
BirEoby LR ECHEEAL. FORBECH LTH LVESETAZEEL T L X 5723
REEND, LETHIE M Complexmodel) LIV 7NETIV (SimpleModel) & ZAHHEL 5 Mediun
model FABEETATZ LITRADH, ZOLIRRIUTTL FABFHLI,

¥ X MBEAHEEER L TRY Mo TWAREYV AT LA BFENCHERT A7 DI0iX, YEERNIC
HEASOCRHERO T ORI S B R T ARES BTNV RE BRI R T, ARRERIC X H8
RORBRI > TSR U HEREAA L. BAYERT DIEORE RRBL Lot BiEeT VL
<. AEEBIORTE Cih A IR T 2 MR A B IRAIMTER TV A i Th 2, Tads, HIEK
Rbr—l (BB OEFANER SN EEAHEREEIEE LT, #EkOEBLOMER LU/
VR RRSNAAY VEOREORIENH B, AETTHE. MEREBLEPLITE Y HIT S,

DI, AT, HERERMUEEIC R 2RETFNOREOEE 2 B, HEREBRLOWEIERS
NAEBEFUCBY BEREFADOMEBMNT ¢ ), FBEEEFMICRITS 6O OB @ %),
Ebiz, KRCMOEE &) OLE=—%1T),
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2. HERBEEL L HIRR r—NEBERIEET IV
2. 1. HEEREBME

HERASIL, ABS OIS GEEE) IMEL ARV TEBS® 5, HREDHOR
S (B O—EERIR L, SCHSREIC @A TRASE 2 L THERE 2B 5 ES=0EE b
2, HERRSEZHRTHKME0RNT, ZOBEHRERE L TERESDREA R V), KER @0, =
B (C0). AFY (CH). EEMLESRE (hAVNI—ELTER, N0, 7uy (CCLF, CCLF % .
AV (0) BEREREEHRN R THD, ALEEOBR, ZhbOBRENEN ZAIREL LTIhET
WirTETRY., $ir, ZBLRERER, BRcboTHAD Z EATRENTVS, AROHERE
EBORKIC ST TARE] b SNAWE Th HRESHRA X DEIC LT, HEROHE -
FANREBR AT DBMEEL R ORERE LT, HERMEORTOBRE EFMED D, ik, Thicf
> THEGEOERSNE L 5, oIz, FhRAREA~EEERIST, Thit, HEREERNREO AR
ThHHRERBBARETH D, 723, ({LBMRRIOREEC Lo THAET DHTEOT v/ AR, KRS
PEEHT O LI Lo TREETAEIPRVEIEERSLTWA It b, AREBICI S Z 0
Hghb, BEDR L AR T 28 ERH B, ’

2. 2..IPCC : '

T DL > i HERE O SESKIT VT, IPCC (Intergovernmental Panel on Climate Change: SBZS
BN DEUHEY SRV B, ERROMKEEEZHFIE L. AREELDTWD, IPCC id, HEKERLHERE
BT ARTOBRRSEN - SR FAARE LV S DB LR ENE LIFEINRERETHY . BED
B TH OIS SHER M0) L ENESREEE (INEP) DWAlc XY 1988 FTRRIz &, 1990 4
W WEHGERAE, 1996 fRITE 2 RERGEREE. 2001 GRITIEE 3 ReHlEREHE% [PCC 2SR L7z, IPCC
. 3 SOEBEFRIAT B TRY, KETTAICELEER O, [REVATABLIUTREE LD

- REEAYIE) FEYTAE | EETSOBRETHD (e.g., IPCC, 1996; IPCC, 2001), ZDEIWKRE L {E
BetmAsnie (IPCC, 2001) 7507 C. PEEERDRT04, EIFEEN 40 » [ED 672 LT RS, TOMITE
W ONDERIEREREHR L TETWS (e.g., IPCC, 2000), Eiz. 2007 FiTHES 4 (REHMESREENH
BENATFETHS, 728, i (2003) 13, IPCC FEEIOBIER & TORER IPCC IR AREET D
BEZ, BHoO IPCCEBOSERCEINT, 2023 MIELHTWS, o, REE (1997 %, <D
g H D IPCC FEBNDBFRICE-SV T, IPCC 5 2 PR EZE DR U c BT S RFRICBR L., v — R
b U= RPN TR RSN E Y — FEEN LTS,

2. 3. JEETADEE _

BEODLZA, BRORBREDRE L ORBIIKER E ZBMURFETH D, AREBOREE L ORBBR TR
B L. kRSO E 5 ASHEBIOEEOEEI/N SV ik BV NITHE L3S by \olcst L, E¥Em
ML, TEALRESAREEIOREGHEINL 2055 DL TH D, EEEEAINCIZ 280 ppuv T
Bofent, FEERTIHA 360 ppnv L S0%HI LTV B, RAC 20 HHTHEOHINASE LV, SECIIEAE
| 1.5 ppov 3oL TWB, FIUTHL b LB BIRBE DR =R A 0354258 Lﬁﬁ'fh N Tl
BiF, &b 50 4544, 100 EEOTEDEEANINL E 5 300, THOSHERER L) BV WIREELD
REREIZRE LT, HERBIAICIRIERES DIV ERRRMED 1 o Ths, ZOMECHT &2 HTIEE ALY
Ma—DHEN SIRTEAEREHEET /M L BIEROTEDOTEITH D, 728, IPCC T, BEMRIA -
T a Y MREOSSEOSE T Y AT ARRETF ML BRER VAT AOREOTERE WS BT,
FH (prediction) 2VWHEIERFHT RiBL (pro jection) &WVW3HEEYTTNS,
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3. HERER(KIZhb2ET Y /OS5
3. 1. HEREBLETNVONE . |

HERBR Iz b 58T Y 78T D ICi. tﬂbtﬁﬁ%Tw%A®\BTDiﬁ&%?wﬁﬁE
Thde
(1) HAREEPNMRICE I BEZRET AR LU T v VROBHEET IV
@ $EEEFADDEDNSHRLT —F P OARFORESIRA AL VLT 0 Y VORES AR
DYRERTFN W2, TR OVTIEL, ?ﬁ#ﬁ;@ﬁ%@&ﬂ%ﬁb)\ﬂtfiﬁﬁﬁ%wu
DEEBUETHD)
(3) WEEBEF UL TRLIS i&ﬂ%‘éﬁ ABLUZT v Y ADRENSFEE L CEskOEHERE S
B D HERRRSETT
(4) HEBHSETTAOREREINREM & LTHIRA / —VORIRZ#iR§ DIcb OHISRET 7 /v
(5) HERESETF VR IUHIRSBEEFNMC L ARE. BukE, BHE, KR, S07—FicEkS
&, HERRRLOKER. BE. WKERES ORI SRR 7V

TS OTFVEEORERASTRES (2000) 1B, ABTIE, oA UL EREA (3) OHERME
FHREFN UTEIZEEETLEND) AT, 57D (2003) . EEEFABOFT, [iEe
FADEESEHREEZRZL TS, '

3. 2. HERS AT AETI

IHMBDEFAERE LT, Thbb, FEFMEADT 4 — KRy 7 2ER LT, HEREB LOREY
ERTBMERDH Y, TOL D RHEEHERY 2T AETNVOBIEMTOI 2255, FIAIE, BRI PRISU
(PRogramme for Integrated earth System Modelling) & KE® ESMF (Earth System Modeling Framework)
i1, MEHKRVAFLEFAVEBELLILTE570Y=7 FThHSH, PRIM iX, GP. Brasseur
(Max-Planck-Inst Meteorol.) 73 Coordinator —AT#H 5 (http://prism. enes. org/) . KED ESMF i,
J. Marshall (MIT) MPLD—ATHS (http://wew. esaf. ucar. edv/), W7V =s hE b, FOYER
(LSRR R NE R TIET5 T N—T A, BV TR2FNOEE LT R— N HEERFEOME
FN—TEbate, AARTIEL, HERT 0T 4 THEVAT AOBEAEREL L, ERMELEHE
LT, BAOHEERZEE L 7ud=r F (N BRHEREET 0 D=7 b THERERHZELTRIO
7o HOHERS AT AETF VMBS http://waw. janstec. go. jp/frsge/ jp/news/no20/ jp/p5/p5. html)
 ASETHRTHY, TOTaVxy MR ABERENDHARCE DA L —ThHTFHFM= (3-3-2 Hik
LU 3-3-4 HiDZEE) BBMLTVD,

4. REEETN
4. 1. [ERETFVONHE :
 IEROBEHREAACET 0 AOEN (e.p, FE, 199) KEIEEELSIEALNBLLT, £

NRED LS RBRIFHETEL D b OROPOSFTERRIERDRY, £TIT IFRORERLETHRIT
BIDICEEET /Y (climate model) AV EIVD., .

SEETEFMTEL. SROKRTEE VI TR THT TUTO L ST AN h5, HEROT NI —F
AEROHEREAERET HEELRD S ORTET V. HTEES K UOREDHEDRESMEIHRD B8
H 1 KTEEF, BESMOHREOREN LI HHE L RTET /., 8 - RENE CORES S
B BENE - B O RSTETL, KR - HERE -« MO SUTRRES SRR B SITETNVETH D

- (A, 1996a),
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4. 2. OYITETNV _

O¥TTET IV (zero-dimensional model) i, HHERAS KBRS BT I A =R AR — L HERS TS
TRINH— Y ORT U AERDETFNTH D, HERTAST ¢ BHBINR—T T v 7 R (CKBES
MR AR RN E—T T 97 AOFHE(T AR Db, FHERIETHE, HRRERRT HEEHDVE
| MRS A BRI LB AT E S M DIBEA 255 K (#3-18°C) &KE3,

4. 3. LEKTETNV . , _

0 &Eﬁfﬁ%ﬁﬁ/ﬂiﬁ?ﬁ@ﬁﬁﬁﬁiﬁﬂﬁ& BV, FRELZEELIZETADEREL WITET IV
(vertical 1-dimensional model) TihD, TIUIAERET. HEREEHT K L - BHORESARE, £
T ORBREEIC k- TET HRTIC & H0F - BHIDSNESATDI3T ¥ A Lo TRBORE ST ER
DHAHEFNTHB, Z OB TS TV « radiative-convective equilibrium model) &FRE
B, KEDEBIC L D EAEINER, ATHAICTET T IRE S ORISTEL LR s b
Drih. mOk TRV TRENLKIROREMEZRDS L L NTE B, Bk DL - wEo -
SNE AR D B IR OB ER L 25, LILHE-T, o DEFNVERNT O, EAREEL L E
o ¥ OREDTIBA{CIREIC ED L AT EPERDB I ENTED, ZOKSBIFRD/ AR
=7 U—2¥%, Manabe and Wetherald (1967) THY . TORRIA THEAETRABEICEN &t
VB, HERRITEETE T DL 2—, Rannathan and Coakley (1978) T &R TW5, BEDKTHE
ROBEE 00, % 2B IUEHT LIk SOV, SNE 1 IRTEEFMC L D KD TRIBSMND. O,
JREEHS 2T D & EEURITHO 2. 3CHINT B T &2 (Manabe and Wetherald, 1967), XITiEETid
SEALR L. EECIREMETY B, TORBOEILOERIL, EARITIETO X S BT S
CLINTED, OO, MEEE 2MECTDE, FORSEFHBRIZE Y HETE DL ORI N R—EZITED
T35z DVBER LTS, WHHE - BUEE L bITBEICECO, OHIME X 0 REERAHEIT D25, paBii
B A EAEEE D E OFDSHIRC & > CRTTEPICE LSO TREN LR T D, BERBIRER
BB RS K IRV T, F SR OMA HREIMET T D, BHEERERITITE T DO
<. REEOSRSETTS LRSI LT, ABIEELEINAT LV ATHE Il B. 2B A
GOF R LA A—DTHENTIC & B Vv T MRSRER-RRT T/, KEEASCEL T, ZOSHE 1 RTK
HRTETAA SR LTS (D, 2002; Ichii et al., 2003),

1RITBEFMTIE, $RE 1 RITTET VOMIT, RGOS RO FaOEBEL R T SBE 1R
FEFA DB, O LRTLET VL. Budyko (1969) & Sellers (1969) %WEXRE L. North (1981) ¢
LVEz—&H, Hartmann (1994). D7 %A MEIZ B SNTVD, TARTMWERT 4 —Fy7 Y
BHEE LD, TOT 4 — B3y 7 REEMENZN LRI BT AOIERRET NV TH D,
33 HED Y L T NEFADETCRE LV BRREND Z 210725 5,

4. 4. 2®FTTETNV , .

 GNEHH - BEFEORSYERT S 2RTET VDD, Z0 QWTTETME, HERORNIRE
LBk Ok, fEefne LTRIREhA Z L PR, Ted & ADKEHERSOLE -

(A BEERER Y ANEREESEEF L E LTREAENTER, MR T VBN

SEOFRNCEDILD = L Ao Todl, ZOTFRZRNTH, B 3T EFADHIA S DTS

(KB - 48, 2002; Austin et al., 2002; WMO, 2003),
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4. 5. 3WEETINV

3RTTRYEET /v (3-dimensional climate model) &, SRELHTFHTINA CTARIESH GEREE - SREEHME)
OFBEENHERY RXBETNTHD, HEREOTFR LW IEHRTIE, ME 1 RTET VT, €5
SBYOSELITR D BELR, —F, SKERBETFVTH. BAR, 3—n /8 BEROA—R F5 Y
7. LaOBNEBRTIIENTED, B 1T, KROFERZROTHORTFR (J 1 LOERDORD
L ICHFRCEEBL 0TI AMTIND) OREREZTT (R, 1996b), K&, HECHERLHET
AT3RTBHRL L, FhEROBRTFAZRETHIRE, REGHD . AERESORMNZELEY
BRI > TRk TV, |

B1 AENBERTTFAOZER 3 RTORFAOEES (R (1996b) L9 5(/)

BWTTET M

« REABRET IV

EEAERTET

- WPKETV

- EEETV
D ADTHERENTND, SEEFAOBRRONEZ, R21TFT (E 1999), KKELMEEHEESED
SV Z LI RERIEENH D Z Lh D, REHEFERIBIRET /v (Atmosphere Ocean General Circulation
Model: AOGCM : Bz GOM &WH Z L b H D) HAWIKRRIFHERESTEF /L (Coupled Ocean Atmosphere
Model) &¥\9, TFVTIRIKS, WEORBOENIMAEMEE . HER. WKOBELES, 18
FEORE L AN BENTPND, 3RTATEENERIEET NV TIL, B4 OYEROELEFHEL.
FOF—F TS L CREREERD S, HEREREROEAE, REFRNRAOEMHE-TE
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(CEEEHIREEA Y H B L T SSEHE S ND, BEBIRTA O BEE AT LOREIIL.
REEAASHD, HREDRE DR E REEEIGENERREEAD LRV A AR T —F —
Fuieh 5B, ZOEIIT, KEVART DOBERRPRVOTCD, F DR ORGP DIREDRN AR
BT A EREITY 1T Bl Ty, FIRIE 2100 EDREEN ¥ ORE ERTADITONT
. PEREER IR, BERY A DMEL DI ON TRER ¥ 55D 30 EHET HHERRN Y
EL A5, TORE. WEOREREbALRET DRTIRINBRET VILAL D,

J - ' , 1

: < > EHEHEN .
xR | REKOR 2 > & -
o Nprrer=mpen EAES
T ' ﬁ%?gvﬁx .
AR WE 77972 ARV A
— N\ 25 ™\ i
AL > B DFHER
£ @. AL
Y A rop——— ?’H{H;‘ #MOEHERN o BEAER
=3 v 23 # #

E2 SEEFLORROR ( 19%9) X03IH)

5. KREKERET NV

FEHEIERETAD) b, KEIERETMCOWTRT, WENERET/MTOVTH, KO
e FER LA Lo TREREh D 2L 725 ), REKNBRET /MEDWTIL FAIE, R
By (1993) <2 Kalnay (2003) (ZE¥ L\ ididdidhd, B BIERETRTF NOHARETITH B THL
Ee :

5. 1. FEsK :

HER - DRE DTN BET 3 TFAPKEIERET A Th D, REIIERE 7V TRV DA
OB CEREREOR) . HHOX (EEREFEOR) . BFHUTOVTORAFS 1 DR
D BAT RN F—RIEOR) | ZRORIEFEXTH B, TOHEROERIC L 5 RARIRFUTOVTHE,
3-0-1 % Kalnay (2003) 52 BIVTV B, Holton (1992) DFFA M, T bORODR WA
BEORLIMATIBR LW S (ZOAD 4thEdition PTHTFE, L b S 2004 F3 A, 25D Holton
HEROEERESI, EGT,), EHEREONL =a— b OEBFRERICEICBOT, 7
KOER, THRDLER, FIUTMDBINTLD, WRTEEL TS ERLTLOTHD, 2EROR
EIAREETACHL. BER. SESFENCIBNETE (bydrostatic equilibrium) OREERETHTY
35 ¢+ 7HER (primitive equations) BEHhTETWS CITD 5. 3 ERCERA L AT, Bk, ¥
T (non-hydrostatic equilibrium) ORERA Ui @BAGIERTT /OGRS bIAD
TVB), BATRAR—EFORGL, ARKOREELRL TERITNA b hZERh b EDh- T
BET R E-L | SEOBEELE OERERDTRTH S, T, RERFORIL, EXKEDY
B2, ERORT T LT Dot ) LAV L EFE LI bOTHD, KILOWTIE, KEFO 3HED
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KRETOEBEFEORTHY ., BH, AESELIRT 2 HEAL LTRETS,

SEERERIC L o TRADEARD 5D, BUERIR. ARREOWREWETS, FicmeE - Ak
EAMOTCHRE, Ht. BB, HEE ORI L S RSB SIS, © ol
D—EERE DB I F— 2B S8, NSRRI L EEE 20, ZBE2EE LRy,
 RECE RSB,

5. 2. BERELARS MR

SRBORIE, 3-2-1 ECE 2 bR TVB L 3 iC, BMSFEROH CIRRShaR, ORI R
REREFEIRC L VARAT, #BR LTV e E< 0 3 YITHRETRICIT SIBROXKRDORE (RE.
B, KR, ARSEOERSH EHELLD LV ORREIERET N ThHS, Tiebb, KRR
LI (25F0) 0L 0. KEBEOFRBIER Y S 2 L—va v BT 5D Th D, LB FERIL,
R LA R T BRI A8 & . A EERER T A ERM ST 20 b7 008, 2=
P BT B OREREOTHRIIRE { TolTmiT bivd, —oid, Ry s, HER EicE
Ve DAY D LOB#RZFEn R L I SR ENTEU L T, B, BFRLET
DOFJE, E&ﬁiﬁ%@%ﬁﬁﬂfﬁ%ﬁﬁﬁ%mﬁ M&FAELE (grid point method) | LETTVS, b9 -
—old, TREOEHEBEROKESH 2 Db O AR REREEChH I RERREROEREGD
B LTEL, —EERNCOB L TEDOREBOEMIyORIERED & D BT 30ERD, £hish
el URER L CGEEDEREEROBICE L THh LB FE EOFEEITR D LW I HET, [RF ik
(spectral method) | EFEFN TS, ZD2-2OFETRTNENERNHD, BFAEICIE. TREMT
LOYEBECHREDEA RSO RHHIRRE & D EIICERRTE 2 LV ORRBH D, RIFED
BEVERBED/DS IRV B AR — AR ERT SO0 L, i, BEEFEDONAREREETR TS
PERE L e BRAERDD GHE, ECHEHRRTFOL ) e TR rEAT 57 VR LR
DHENTND), —h, A7 MEL, SRS EEmat T 2 0ER e, BT S e A7
R DS TS E RS TE 3 LW OFER D B, Rt YRR B RE T 5400
L%, KEEEOLSCTESYROEE L 5EE RO BIADELBTLES LV ok RAlH5,
BIEL, SRS N—A BT, FNLOIN—TOERE, BEXFED, 2 00HED LS bHER
REnTW5, SEMSOES{EDHRR L USIEAIC RIS L T < o ORI 02D H
WL B TREAREIN TS, ZORIZOWTEELL I, A, FES (1993) < Kalnay (2003) I
BERERTVS,

5. 3. MNFA—F{LOKF

5 LT B OF A X AR (resolution) £V A3, FIBSRD & 5102 b % biEkpc LT
BHDE 1 OOBRTETRESEL D 75 L, FUBELTONAr —NOBRED UGB EDORA S —
AOBESIT BT THERPEERVED T N TERD, FOD, BBELTO/NRT —NOERRE,
& WELHERETESELTWARERT, FLORIIERY ANS L5 LTWS, ThE/ T4
—#{t. (parameterization) &FEA TN, /T 2—F{LORREILOWT, UTF, BEHMEFICE>T
ELTHD BTSN, KREFBADEIESH5). [URAREE B B LT HREAERET VD
e, % 100 %@Jhwﬁ%ﬁmﬂ#ﬁﬁﬁﬁ%ﬁékfé ik, KEARSELT, BE, BE, 100km B
EULTHhS GAMLIBRHEE L. HEEHORIEES TEATLE SBERR TFROLDHORE
FAEREF VORI, B, KEREEN 100 n BENTOLOREL RoTETNS), THE K
TR 10 kn BECHIBEMROEHTOL0OE, BIERTERVOT, BERT 57
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A—FLALEL 2B (22T, BT (explicitly) RBTA) LiL AFRAF—AN 0l BETHS
EERTGOER T DOb0E, TFNVOKHMEEY 1 n BEUTLT2ILicdoT, B7NVOEEE
LOEEERD S 2 L 3BT 5, BERMMONT A—2LLi. LdoT, MERSHOEBRZERI
(implicitly) W3EETZ LD ZLizid), BT NVOERE - BEZW.L KRB DT A—2{
DRENRBERBE BRI, /15 A—F{LYik, KEAERB I UREBRET VLI bOTERS
e AR CEYNTEREERL L CE R ERBUTOL 212D &0 ThD 1 INRIE
fo b ADFRIERES, X7 e R LEHEST, FRAETH LV T ETHD ET, iU
EOHA LT, BIERIEET, JEeT) /REOMITRREE VS LY, Ao AT —
AEOMEFERORE L) SET & - Td TEARMAZMEO—2 2 WA E L & 5, ) G, 199),
BRI LD BY VST A—Z{EOFERBE SN TO L BERH D, 128, FE R EEDO
R L FERRIESE | BEWE bR EERT 52 ROBEEBERIKERETNVERAT D
204 BT L, iz, 20K 5 2B ERRE KR RBRE T NVORESHRH LI LT
4. FEEREOWER BT ATeDiTiL, /85 A —F{LOFEREE ShiThidie bRvy FEERE D
- 1 ADYEH R ROAE OYEER BRI F S\ I 8T A— 24T, BEORBICERTE 2100
Tl BEOTE. SHITHE. FEOHY 5 AR LERTRR OO LS,

5. 4. AHHT—#

%1Likiﬂﬁﬁ%wv«@)\ﬂw-f—&@w%i&&bt%@"c:bzs RS (1993) OEEFHEIT/E
Bl BF UL oTEDEOEHDN, T, WRETHMECL > TER> T B8, KEKER
EFNERNSIDITE LR TIER B ROAAT—F LEFADBLBLNAMAT —F OBREEINT
SHBBELD, F1OHAT—ZT, [EFANTFRTIE] LT TORORKHZREIENZERRE
TLIZEOREDZETHY. f%ﬁbﬁi@lﬁ?ﬁ%’:&tﬂ‘éi Lit, IFE 58] 2ECERIRRED
BTG5, 2B, AEEEERTAL @ RTEREEFN) OFAIIL R1OANTEDS B, FIRL,

T —% & LTELTWAE] 25 HARICRS, 3 IRTEREE TV T, BEKE LKA &
BEEFADA—Y THOMRETT N, KT MIBWTHHT—& L LTS 15 TH D,
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2] RENEREFAOAAT—F P FEHID (1999) DRESHIER

EFIVAHADSEE R

KEES, HERRERAMRESIESR, HEREAEE, HEk
EBTFMTEZDERNYER SRR, MRS, MY, EXOSHE, KESLSO
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X D FEHREED bhEECET S HERC ST 77 3
Y —A Yy — L OB X B4 Y VR KD,
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5Z&THAB.

REREO LDV ELT, SB0REIREZRIN
7o, XfbFEwBi L i Cambridge @ Thrush % Cali-
fornia X% Rowland 23% &%, ¥ =y I HEEFIEH
@ Watson (3 NASA o #TH EiFk- @2 % review L
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XMRERShicbFTiiel, 88, 3~4RORKI,
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MINBER S0 > TeDRHIBRICER D ¥ Lic, BERIL,
ECMWF 25127 £ D Bengtsson [JF, Simmons,
Holingsworth, Tiedke, Arpe 75223, ZEEKHEMD
iXRowntree % Lorenc 5323, Reading Univ. 253
Hoskins MBI LT & L, L7 7 v AhbiL,
Sadourney, Talagrand LITF MY AEMLTHEL
fc. JbEkAHix, Holopainen, Lange (Finland), Mac-
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FAY, ARV T7IREND) BEMLTHE L, 72
Y 5 A3 513, Held, Lau (GFDL) %, Madden, William-
son(NCAR), Hartmann(Univ. Washington), Somerville
(Scrips), Krishnamurti (FSU), Gray (CSU) 7¢ &3
mMLTwELA, Zofiiicd, Arakawa (UCLA) %
Namias (Scrips) D H R % 1 Hh ¥ L. Hamburg
DIFH L5 = L T, Holton (Univ. Washington) 3 H{
FELTWELR, A=A+ 3 Y 7h 5L, Fredericksen,
Plumb (CSIRO) 523, HFEMNLIX, HKEAED 6448

* On “A symposium on maintenance of the
quasi-stationary components of the flow in the
atmosphere and in atmospheric models”.

** Akimasa Sumi+ Masao Kanamitsu, & £ i
THHEFHES.
***k Hiroshi Kanzawa, E 7 &b 7AT.
ook () &£ BIE.
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W, P2 RREBB L E L.
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YVEOY ML EREINIDTHS S, LEMRE
haFbH L EBVET. LT, RKETIE, ¥
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g L R «" 1080 2080 Xxeo 4080

281 el “n 1082 xm2 [n o2

#F1KR 1979~1982 o 500mb D% F » 3day forecast o total root-mean square
error () &, systematic error ®» RMS (F).

iz FGGE (First GARP Global Experiment) @ B
DOFIIE, IEEFROTEMEDERE, F0 evaluation
RARRICT R BED R &V 5 HEREETh T 5BE
ETHHLA LS, HAKEORETFH LY % -0
BRI, FHReFLORER L predictability OERE
ChHvET, Z0 X5 bl T, FGGE o+, Bl
T RELAEYTH L LEFLT, FEOHE
Fi#k e LD documentation 3T catalogue % {E
Blich, B O FHRETV O TRER L LB T 5
project 234733 E L7z, (Bengtsson - Lange, 1980),

T project I¥, MiFE L CTIIENLEREL O HL
fe. 0E Y, KEOEF ML, (COYRHX) A7 b
EFADYD, BTFEFALDHD, TEED KFED resolution
PVAAHTHY, WEEBRILEEHTHLRE, H
BRI >TWBRHHT, 7510 FHRETEEE
Pk ->TT, Lnd, BRICHNS & FHREEILE
KERELVWSZETLE, TOFRY 227 M, #ADT
A5 L, FEORMETHR Y &% — 0 “contest” DIkl D
Y, FGGE 0FED AT b, 1982 FiEfkt Shic (B
FEF T, 197995 H19824E 1T hsF T 500 mb BFEED

* Working Group on Numerical Experimentation.
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RERE 1 KR,

ZD X5, MXANIC model independent 7g syste-
matic 7; large-scale ¢ forecast error ® FfEIL, %<
DA 2 DFMEFE|E, WGNE* DEIF5 post-FGGE 0
BEEAFEE LTREIhTREbITH S,

“>% b, model independent 75 & =AML, ZD LS
75 systematic error (¥, @D formulation 123
<dD&\5 X ik, dynamical 7eHBTREE TS5 T
A5 L, BLO, ZoD X5 systematic error |,
BHEOTREBED IB3BEY 5D, ZOBEENBERIH
A, predictability % 2 ~ 3 HIEX$Z & MAREE 7e B
N"HTHD,

FREXTLT, A BI XA, Z O systematic error
DFECIRTEnDTELFELL.

ZFD—2i%, Rossby FHDEHE, » 5\ L linear res-
ponse T X 5 EH & DI TH S (Hoskins et al.,
1977; Hoskins « Karoly, 1981; Huang » Gambo, 1982
a, b).  5—2i%, PR, BRHMTFROSEFCL-HRATL
7= teleconnection D Wf 42T H 5. Z D teleconnection
%, o El Nifio i2ffGIEH I B8R 23 FichTuw
BbIFTHAH., TDX 57 teleconnection pattern (I,
Wallace « Gutzler (1981) %, Gambo « Kudo (1983)
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# 2K Wallace » Gutzler (1981)ic X % correlation
pattern. it h
PNA =Pacific/North American Pattern,
WA =West Atlantic pattern, WP=Western
Pacific Patern, EA=Eastern Atlantic Pat-
tern, EU=FEurasian Pattern T3 %

THRLRI:,

D X 57s teleconnection pattern DT, PNA
(Pacific/North American) < x — %, 72 Y HDKH
CIEHCELBERLTH B DL (8 2 KER), Rossby
BOERAES DL E L B L, forcing DL, 1 v
FRy7 e e (F v P37 EideEeRo
A ZED major /5 heat source D—DTH5, oD
X, T VVERE, 77U A RE) O#uc, KEREID
DI, 0 X5 KhOERER Lich DD, Sim-
monds (1982) D {HE T, {KfEED forcing 23, &« &
FREW, KB - TEET S response #RRLT
Wi, ZOBZRIL, FHR-EF A D systematic error 33,
forcing ORFEHF I EKT LT hiE, ZTOFEEME L
T, BRECBFEORTF ILRBTHE0OTH -1

b 5—2o0F 2 H1%, KFWEILILFED forcing H3550>
DTIFILND, EWVS LD THSD, Wallaceet al. (1983)
1%, dERO FHMBEN, = o F —URICHD BRI X
B lilnE&nmn, “envelope mountain” #IREL, <
DEBREIT> T 5,

ZORRIC, PN, FETFH € 5L D systematic error

* Sea Surface Temperature.

B(BRE) SNIERD.
198442

DENEREATHSTcDH, KfED forcing anomaly (]
21¥, SST* ¢ anomaly) X3 % K& D response D
IS, KRR RIETILEORRIL L, £MED topics &
BEE A HORE 57D T, Yo, KEFHELy 2—0
BifRE A E % - T, model D error % 537D IR
THECOHEK D, BEFBRE O #HFCEH TS
symposium &5 X5, T—< b MEHEILEHE IR,
£FRE  PBRITCFONT T, BrRBCESLDOTH
5.

3.8 A

B X2 EEEBREORRR IR D=Z2DICHH
Ihs,

(1) HEFEBEMNLRHZEC » 5 EoBk

(2 BEHBREDO/ —~<rE— NI XSHEN.

() ZHREMEEEC X5 KIGERO @

COWETREEREOIFHCE bbhAZ L], ©
D BECHE > THRFED 5 Tc b DEBATS.

(1) HEEFHBEEELEMETTS U 5ELoER
Holopainen 2% invited lecturer & LT &% THT
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T, BEZLEHT5H5 (L 58) oREEXFb0
ThH, BHEETHL r dFR 7 4 v & —%DIFB
LIt oT, hHEAML 58 (3~6 HOFHx >
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(ESEOFFR) TR £ 28 O EB=F A1 F—nb
EHBEDOEH = RN F —~OFWE LKL T 2R
HEOIN, NI > TWbHZ EERLTWA, fiif LP
Y = » POHBIRT BP L1220, EFHE
HL AN =X F—FENE > TH Y, HER
REBRDOHMEYTRTONEMTHS. b H5—2>0EER
W, BREET5 U dELDEEBROMRICR T
BEBITH D TH oo, THILL r S EOEEH T
B A9BECIoTRDAZENDSL HEMITHS.
Bl EEKEIEBBEAHECHEDS > THET S EIC
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REZEBH T30 o FLAFEE LTL
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Cr B0BHEHCHTIFEGNEENCER IR D &
&, ZLTHZEOBP, LP Uy 5EMEOHHTEL R
T ABBERDDEEREFEIR LI, CZTERZ bV
DEFTHERE L2 &k, (7)) TS, ¢ )1k
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WLPU x SELIIERO £ » ¥ 3 Y THEHEZ BV Sim-
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Ee— FIHY TS ERN, IHEEEDTF — 205K
FEORBERY = v FORBMEE & OBIREH Ui,
CDMEHEIZJASD1983E T A BB - TV HDTHR I
i\, ZoBIETH 50 DDEERD 5 PF%Es GLAS
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BT A REMEE TS U s SElo®Ey, EHEORY
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THRNe, TOBR, FEt AR S X5 EAERED nE
A, Ur Sl X 2EBEOIRIC X % I & B gl
BLIBoTBZERTE L. Z0ffs, ECMWF o Illari
i3, Ena—n , ACEFB IR, FVISREBLT,
WALONE & RkD, KNEEETH U 58N T e v ¥V
7 DRI A BN BE R R LB ERRLE
DEDWTFhoOBEDS, Cr LI X2HEEDOINE S
HETAEHI-T, LrdEIRIB 75 v 7 ADF ER
BRO BB EVIBFEETI LR X - TlDTHE A
SVATAHRGERMEETERRE, HAD0ITERNLEINT
WIcDRHIRICE -7, 0 X 5Tk, BOFEHIC
HBEEI R E-P flux KEECENOVLTWS,

(2 7 —=rx—FITXB@EN

KEFDBERE L FARD DICKROH 1« DB
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& LTHEELTWARELDORRCEE e — V2B
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IS (1 EMICh 5108 FEROB) £/ —< A€
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NEBTIBENRID 2R L. £ LT, FHET
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DEETHINERAC—E— FR7 ) —F—F& LT
BOTLEI LRI TTFHAELTAER UL,
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—=LEe—-FCRBBHEL, =EFV0R[O/ —<vE—
FOREBEO FHROPTEMTAZLNDD & L HRL
fo. Fih, EEHR/ —<AE- FOREHRE LTH
bhINBD & BRI, oMb, /S —<rE—
FEIRBIRIL VY, Baer 12 X5 REREACEARR A
TBRIEDKF « SRE#EL ISR EFI R
THol.

(3) SRMEEEC X5 KIGERO MR

DL Johnson [ X o T D BRI DT, &
NETDOAAF—WMRFI/FVvY . METELRIoT
BACKBEYENLELOTHS, FlrdBREys
LTRSERME (Z R PHEHEIIKE S RLD) TR
o THRE—RATHRE, FHOBRZhETDOLOD
LR -TWD, OB TIXEILERS, FEEDn
BOSMMCHIE LT, FRERTLER, BET TR Mg
BRELD, ERFEEL » SAOREDHERICLE DR
KD dDEIERR ST B, ¥EED Duncan 13 EHS
LERFEIZEET 5 U x 5ELoBGRY SRAEEELZ VT
BT, BAO U x 58I X5 flux pi€r s FIK
A L.

ZDE .y Vg vEEWCEBERHUTIES Y. &b,
TR ETOBRTEHO MY R U TELRBERACH
boT, BETFEY L3 RTHOMERLRTD L&pi—
BTV, CokE, U 5EoBIMIFERT
BhbD A VvIEhboT, BEFHHLbDO AV ERD,
DU 5FEL & BERHTEEE & OBk R b RS 5 S
Lich, ZOREI D T X, Holopainen o review
TRRBAL O, BERBEIhcEELDRLS.

K& 3L 2.




K&, B, KREeFACRTHBEEEBEROEFRICETLIY VA Y AL T 119

CCTRLEERRRL, Ui dEoBHAr -2tk
S TEDWENRILDETHA D, FRICI0~90HDfF
PO U : 5EOMECBE LT, BIFHCKUEORME
CAEECBERLTE D, ThrbBRI I ARLRD
SEICIBEEZDRD. ZOSFTCIXIEED Hoskins
FHRLETES NN FOBMBCER Uiz, 78R
KT H15H L2408 R0 B L DEAR S Bk D 5
F—=klchHd HRTLZOHAEDOHIFENE TN A,
HEHVROLR TRV DORIEETHD. TOEHD—D
& LT, LauZp i lHuWTW B 108 Ricis7cbEH D
R EARTIEE > TWRRWIERDTFLhIS. Th
MHl, COBREEIChRSF - 2o NERTET
FTHWATAHEACHD LEZ BN, RALNIERLE
TH5EREREINT,

4. B ® (20O 1)*

HH@HOLy Y 3 VRBHEIO X » v o VI AFT=T
—IZBATV . FAH HRERIEM TR0 TES
EBFLTE I, HREELBEbhicb oo/ %Y
BIEXICEDROWTORUTIREL S, X hHMHK
FRFITONTUL, ZOBECHIBMREDBIREFHAT
Wi &, R I ORERIMRED LORFHETC
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DXy Vi,

(1) REMCEET5 L 5ADEFRBCRIETHE

(2) Forcing 12 X B KEDINE

() FEBHEFNOEHMD HEME:

CHETED, TD 5 BN forcing & UTHEZE)
T5Lr SEOMANMELER TSI LI > TOE
EEMCERLTV 5,

(1) Cro8rnEEBcRhizTpsE

ZOF—=itBElor, v, vELEFEDO L DT H
D, TOVVYRSY ATRLEELT —~Tholk. &
T, BHZD v vRYYATH —BEEREEN
Simmons 12 X » Tl Zhi, ZORFFIL JAS, 1983 4
6 BB ->TBDT, FLLZLRIRXCTERESL S
LIZLT, ZZTRELDRREEL Y. CoWRILEL
E Y Tie, BECSET D BB EEREERE
TN, LEREFEOFHHCEROIFEERAREE - F
PEETHZERRLELDTHD, CORREE—F
1357 1 388D e-folding time %%, 20 BEAITHK 50H
Th5H., TOEEREEE—FIX, BEloOw, v 3 VT

* (&) &RIESE,
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FHEEIc-o T LP L 58l & &b T R
BrEoz Lk, BbORLOKFEENKBEDOHRTER
EEEEL T » T B KFHE—ALT 2 Y 25 — v (PNA
pattern) £ H B LUTW B Z VRSN, ZORKERD
BT DHLEIAIL, RO2DLELEDDBRD.

@ Hoskins and Karoly {2t ¥ - 7= forcing =53
BEEAKD IGEOPE M LT, forcing D
BT, FAR»HLLTHCEBOLENELRD
AR A R L &,

@ XFFRXIhE CRLALATWIEERRE
WEXET 5 L SELDEME, X v EGEAY
BoIEEREEE - FAFEL, ThAEES
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LTOWAAESENRDD BRI L,
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ing DEENKKOBENRIEE L LTHREEICRE
ELTHBLRABZLE, BEDLR TR, TOHE
CXH FRAZIBCEBDIEEALEE—FDOH b
NFDELEZDZENTED L T go7c. ThiZX
o THREIRE T VO 2 e RE (RCERNEER T
A — R —HRETD b, BHiRO forcing DFR
ZOHBIBRCHECHRALE L) RETLR, X
L HEAROTBNS,
WICHEKRED REICHT 5 KROBEIRESL R
PFHRCERLT —~TH22%, TOMENDILHLE
Bt 5L Z AL AE, Simmons D&ED FRIT L
X, RLEMTHT7 /=Y —-x— v forcing I X B
T, Exbhilc BES C EBO JRERREE - Vs
5. Tichd forcing 1THICEFE - VEHETHIE -
HHCTET, TOEACHEH T /<) —Rx—-vE
HEBAR Lo, ZhETORE forcing OF 2 w4
REXDBENTTE
ZOIEEREZERER £ - FIZERBHREKFETS
DT, BEEFMC LD ¥ o V—¥ 5 VO sensitivity
study B LCHIGATE S, Tichb, ILREAFIC X
5T force INIEEBNRAFRCECRBELZREOL 1T
REEDOREEE — FORERKREL, BEHOEREHMN
B E FIIIARREE — FORIBAVNE L 72D 2 & A
5, =FAD forcing LT AIEENETFTNVOEESY
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DBREFCER LTS, %, EED McVean |25
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ho forcing PEE &\ 5 BICB LTI E MO
WTWieWX 5THD, 721 Vernekar it 15U 5
FLIT BRI B X Lakia/s\ v 2 & A BHER S8 e RHE
NBEDW, ZOBOWMRIIMELZEE TS Lick
> THENLEL LD FEEERD D2 Lt

() FERE =T N0 LBV ER

Charney - DeVore [Zfh % - 7= & OfED BF5213 Kallen
— D Thole. BITED o, CoOHEDRRYR
LTW3X5ThHD, BExIEbhic, 2—w , 3%
WS HUEREIC LBIR LTV B D h Lt

OO EER AT Plumb 12 X% #EE X b -
E-P flux ORI D - 7228, S ITHIRED f#3
23 D e\,

* (R MR
46

5. B W (£D2)*

Baie A 21T X o T2 bh TE L RE btk
Eo TRE| t&FE- % — % Wallace-Gutzler (1981)
NEEL, ZhbDx—voh, 7r %y LEH
L7 PNA (Pacific/North American) »$x — v LFHI
he5vaxzygvesz—vo B & BHED
(Southern Oscillation, AE ¥ FalAFEEfEKERE O
EBE AbhD) ENESBRLTV5 Z &% Horel -
Wallace (1981), 237x L7z, Wallace D+ DA
VYEF %17 5 &<, Hoskins « Karoly (1981) I, IJEWZk
g (e, FEIR) R A AR BB LS & #AN
T, Fvaxsyave x—vpRkHa—RTEV2
— A% & B EH R A -7 (wave-train) & ZiclL 5
HTlHRLE SEOY VALY AT, TOF V=
*7 v . vORMBEEFRLCOOREL, i, JERE
ERLIEEE HD BRI T A B iR U e B
oW, REREDT VIR ¥ g Ve SRx -
ffillEE (equivalent barotropic, fZFEANE IR B 78\ )
THhHZL, BlEETNERDOBERITI TS RTINS
T332 KKRD AL INEE 2 HEEN 7T TRIEER T
HBCLuHE 2T, Held (GFDL) 1%, FHCHATH
BRI 2 IRE I e A V- — VRO S Y
TEETD LD LR L, HE® T A CREYE
X BHBIE Lic. Fio, THRNEEBEY 7 —%FHO%
EDNEBe A —FOME LM Uk, Simmons (ECM-
WF) 12, JHE = 7 A% T 300mb 1 A DEFEHFIC
bR I EHRMOWE XN, BHllshs T Vvax”
Vg Ve Ax = VIEROMBICZE ERDLTICHS
Zk, FHROBERRENKE EEZ LTWBZ L&
%% L1z (Simmons et al., 1983), Hoskins (V5 4 v
7 RE) X, KERIRIEO 5 TERCHT 5 IFREINE
TN, COIBEBIRLETHY, ZOIENRLED
AREEBNRE LB LTBIRTH D 2 L ieo7eh
% & Uiz, Hartmanh (7 > v b vRE) 1%, A
B RERO HIGEBOHELE LTV, JLERbEE
E7532) K LD XF RIS HEE & 58 N
Simmons O §EHE L Hoskins D& ORIEEREZHR T
THIEZ SR - PR O IEEANLEDEEE X R L
7z, Geisler (= 2 K%) 1%, FERKERERE T
BREDIELLTTFVvaxrs v vkl b HEKR
BRETFAVEME > THT 7o, Palmer (EESAR)
3, BEFHROERE, JUEETIR L, B S - dKE
BEZ5E25ZLCXIHEIND L, R, BER

K&/ 31, 2.
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SFHORENRZI & RR L,

JEERE DN DO EFH S LIFEEHOHEIFRAL AN
BledDRx it HE— =3 V¥ -, EHERS T
77 v 7 A0JEEERS, EBHE BV 57 AT X
5 EEHERESHOEMMER, £ LTI HKit Hoskins 12
L - THME X 1 #- Extended Eliassen-Palm (g L4
iz, EE-P LEET) 75 » 7 2A—%{f-» THET —
2 B RHT LicBFge (Holopainen et al. (1982)) # ey
Holopainen (~L o vk MELDTEHE L. BHE
WITLTB E-P 75,7 25 HHEESEEOHEL
TERZ R TS -dicBAIhicorexL, EEP 75
v 7 ZAXIEEEB L EES L OMEEARTR T 50D
ZHAZRLDOTHY, f-T, HERSEED. B
it, |BEBSCELTL, EP 75,7 2L HBRERT
KB LB, @Yk &EoTie, EEP 735, 7 A3k
EFEWC X 5 REEBHROEEE R h, TORKBIL
FEFHOEFH~OBE X EBTS. TOFKRTI,
EP 75,7 2LAL. #-T Extended E-P 75,
7 ALY, L Liehb, Z50I5BHRIT%R 525
fedici, E-P 75,7 2AIcERB E X &L OEE
AUEEL, HECEHYRHE. Lbbh, FEE - E
EHHEFREZR LD CEMRETHD & LICHECIT
7o\, Teds, EE-P 7 5, 7 A0 ER SRR~ Hos-
kins ef al. (1983) DL, TL&E (108) ZEL
f2Eash o JAS 7 RBI# - T\ %528 (GFDL o Lau
LELTWeD, ZOLHRIBERICKEIIZOERR
fedoo ), FEER - EEHHEIER C BREFE- T
WK D BRI T TN OV BEL TV L 5T
B ote (b7e&HiZ, Manuscript received 1 November
1982 & % %). Hoskins 3 EE-P 75 , 7 2% b¥HRE
OF — 2 CHALHEREYE L, 10 X v RWEHO
JEEHRIE, KEEDOY = v FOHBOTHL, 2D,
Uz PEFDLHEXEEDL, ZORSA Simmons D
WOIEEARREC LD Ly 5FEARR LD EERL
7-. White (NASA =#—F) i3, EE-P 75 , 7 2%
FoTrr wFvI7DLbh1980/81 D& L, Zbh
7o - 72 1981/82 D&% H~je,

Plumb (CSIRO, 44E\s» ¥\~ GFDL [Z¥#7E) 12,
Hoskins DL L= EE-P 7 5 , 7 2l T B3 EF
B b robRitol75 27 ARBEL, BHT -
A LR YR~ e, BoEFEEERTI2IX, Hos-
kins D735y 72X Plumb 075,720 F B

*(BE) &£ WE
198448 2 f

W, b, WKB RO TF T Hoskins D7 5 5 7 A
BHEEORELED & THDA, PlumbdDik—
3565 L\, Ilari (ECMWF) (%, Marshal « Shutts
(1981) I X W R\ I M- BHER I TR 75 v 7 A%
EERE & T PN DOE G F T HHEEED 77 yF v
FRCER LEEY L, 22R-WDI 7T v 7 ADEEE
WE1E, STRDO2HFH (RF VY A=V ALIRT
4 =) DKPHHAOERRCHE > BT THB. T
JERETH D, PG L OMEEMIL L. EMER DS
7 5 » 72 ADEMENLLORBIERRGEE LTk

DU 5ELD source » sink FEEFENDL, 2D X5
CIEER < ERSHEERY 5 ¥ KR TR HE
ARIEIh T,

Frvaxs vy vHUHAOEE W OoniEd L, Win-
Nielsen (WMO) 11¥E% 3z B3 % Rossby (1939)
235 Charney « DeVore (1979) ¥ CO DOV Y . —
#fT\>, Killen (= F v e bRZE) REE=EFLTDH
BEWLAT 4 — 2 —DRATHLETEMNTETHD
& L7z, Mechoso (UCLA) 1X1979FELX DTS T3 & Y —
PO KBE = F VI X B Fi% harmonic dial % T
U, BOBMBRICIITHRIIE L Wb, RIERE
BE O THRIMHANE S HETFILS ELFHTE TV
Boville (NCAR) 13 FREBOBEY = v P 5 EL
BRLALAEREFVOBRLBHALTOARVWEROM
FHexss Uy 5EOHBEXRLT, ERIOEHET 7
FEY =P, VITT 4 w2 o Ay —NOIEEHIICK
X7oBVWAHT Bz LR L. B, #iR (B
X EP 75, 7 A%AE S TEG I Bl = L F —
FHATR L.

Dk, BEOMTTEI DRI THEW, KBTHRE
2o TWIER EARLDODNREBEL TS E LD
BLE& L,

6. general circulation model studies [CD\\T*

¥+ ¥w, Lau (GFDL) 23, GFDL o GCM o»
Ry, BERAMCSFTRLTwE L, thikihd
r, 3~10H A#fio baroclinic wave (%, \ 3P % storm
track & AT, Eh\ s BEYRT—F, 0HEE
DORFMAEENE, HRERELEEEDO Y-V -5 -V
(BB, dipole pattern) % ;Rm L T\ & Lic, %
%, GCM OFTO BERFEHEDBEKEEL, 72V HD
PNA <z — v EDHBEZTANTHE Lk, Zhiisk
H ROHBIREOh TV E@ATLR
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AVE 250 T=72
THE NP DATA STUDY AN INTERCOMPRRISON PROJECT
0, T s.
{
N
2S ~3H
) +
LG ! :
=", 5
1
0
>3 L 5
‘ -20
+ c'
33
=20
0 v /|
(35
2)
(a) 1o owon serrs a1 S000 roum 821001-821231 Do on 3

(b)

THE NP DATA STUDY MO INTERCOPAATSON PROJECT
EeCaMoHoFo

#3W Bz (a), NMC (b), ECMWF (c¢)
0 1982 42 10~12 § o systematic error(500
h Pa).

wow oven_ottere a1 S000 rouc 821001-821231 1200 o 3

(e

Williamson (NCAR)%, NCAR ¢ Community Cli-
mate Model (CCM) L %3 5 GCM &2\ T, Aus-
tralia OW|EESAF — AL, ECMWF OEEXS A+

oW TERLE L, Fhicksk, ECMWF nz%
SERBWLAHE, REEE#HO polar night jet A3, Aus-
tralia DESEHACRID, 2EBEBRIR-TVX
— AR LD, GCM 0 1 @ simulation RS L. A#ORFERE, BEE 2 Bo diffusion %7g L
Sy (20005 Lic 5 031200 oBEEY) 0% RIS ER TV E L,

48 VRg/ 31. 2.
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Hartmann (Univ. of Washington) (3, 8 4Ef (1974/
75~1981/82) m»%&» OLR (Outgoing Longwave Ra-
diation) 5 — x &, 500 mb EEED 5 HEHHBYE LT,
{Ef#fED heating DZ(LE, - BIEED pattern D
Z{tD teleconnection IZDOWTDEX LE L. £h
XD E, FEERTIE, KFHE PRT 2V, KBEF
T, HiEED planetary wave DEIRIC X - T,
EREOREKD, MEINRTWAHRFERLTWEL
e, DED, B BREAF - vHIEILCEY, Wit
DORERMCEE>TWE L, —7, BEREEDOLR ©
ZEENC X L TIL, composite 1T X » TEHZE 7z PNA % —
VERBLTHE L, ChiBhd5icdic, Guam
& Yap DO3R2FEHOBEKED T — &% A\ T, composite
ZXh, HF, KBNSV IOORBEO 2 —-vER
DTV E Lk,

Geisler (Utah) 1%, NCAR o CCM »fH\T, SST-
anomally % 5. % #- simulation &, control run ¢ Dk
B%Y 3/ L F L. SST-anomally L, control run &
DEX, BHEN PNA 2z —vERLE Lo, Bl
DKL, PNA index + DMEENIEL, 3L AL BEERD
DX, RobhigunX 5Tl

Tiedtke (ECMWF) (%, convection ¢ parameteriza-
tion 2O\ T E3/ L, interactive cloud ¢ impact »3
radiation B L TKAREVZEEXRLE LT

Z DT XklX, convection ¢ parameterization T, & D
L SICERELD, LY, FOEHS radiation ~
DRI OV TORERLELRZ L ERLTWET
ZTDMIZd, RRE (FBE) o bifurcation DEEE 2,
77 VAD GCM DEROFENHDE Lich, K1E
BRRBHDERATLEL, BAABDEXTHERAD
T, HHELET

7. fovecast model studies [CD(\T*

4R session DEFHNC, Lange 23, 1979 LISKHE1T
BT\ intercomparison D5 £ % MELF Li-,
Z D project i3, FOBHICOWTIL, FEOFMIE
WOTTR, ThnLHLIOBREFIEHZ > LT3
L, BEbIeL, i REOHTLE., F1-»D
ba0B X5, ¥, ECMWF 2REF ) —FLTw
BH00, MOED £ FVNRIER UEERCZ A>T
ELT) Rz EABBINTF L,

BT, 7 VA, TAYH, BE, ¥EH, ECMWF

* (84 & BE.
198447 2 f

b, FhEFho model O systematic error [ZD\ T

ERBDELE ZIT, Koffuicz iy, NMC
PHDOBIMNEL e o7l & T, 72 ) IOHEFD,
AL R, MBEERELCORRD, LOHRYX
FELE bodkd, NMC H2B0HERKRL T, £D
3> b, NCAR o Bettge 23, NMC @ systematic error
%, ECMWF o error &0 HBOFEY LichblTT, 1o
L%, NMC »hbDHERRTRETS, MO 2, %
DIERFPHELTINDLEWIAT, 72V IOEDE
IXWLE LI, FRICHRABAIZ EE 25 L, B
ENLHELRWERD, #dBROBEEFvIzonT
HEx LT B ANV E SRR THD &\ 2 F
T. o L3RI, QBADEFAOREREYLELD
ACHSTEDBY, FoThbio L, QHEKLIRY
HED=FAZOWTORROFREFERL TP E
RERBUT, B L TR LERDDEELE L

= = TEEX N systematic error oW T, FEHEICE
WLETE,

(1) 500mb FEETIX, BME, »FFIEErE, ¥

V) 7HEMCTEDEENDD L (B3NSR
2 U (Zonal mean DHFHER) BIL TIL, KA
D jet HEE b, Jc shift THZ &

(3) EiagE (~60°N) T, #ERENTMHD &
RERBTOLRET.

XC, #0 systematic error DHFFRIZOWTTTA,
FroEFAUnhloTwWb0 AT, BIAED
PhXoThBied, LWIOMREOHNFTLE, ET
Bz, 413, BEOBERTOhTWARET, BbY
forcing (L& #) REODEH 5 &) HEIZ IR T
F3a, BB E £ mechanism ZB§ LTI,
R BROBREL VS ONREERE CARERVCET.
2£1.¢13, Sumi. Kanamitsu (1983) # BB LT T
W,

Fofpiciy, UCLA 75, 10H T8 i ki3, BB
BEOMECOWTD @ENH D E Lic, UCLA © 9ED
GCM (top #3 51.8mb) k15 o GCM (1mb &
51.8mb DI 6 BEMX TH5B) AW FHOLE
% 500mb OBEW THRTWRDTTH, 4HD5%H3
BRE, 3EAEHRERL (IBOFRERICEH D
HDELE), —flicownTiy, EREbhElic. §
LT, EMBBROEE PV ORENT L

envelope mountain (22T, Tibaldi (ECMWF)
A% ZHEND -7 = L ET, zonal L FBERHD error 2%
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BERB ot b BELTVE LA, LaL, 20 envelope
mountain DWW TIE, FEHMN RV ORFET, 4%
1%, % parameterize 3-5KED BiwEE 2 TP <D
EabvET

BHT, ¥XEZ%RHD 58 GCM B\, 50HF
HOFENDH D ¥ L, predictability (X, fHxD FHT
L 10HFIE, 15HOBEIFHE LB L, 16~30AED
E¥gEC, predictability 235 % Vo T E L, ¥
to, RMEfED SST ZAV-BEHL I, EROWEKEER
BAudzlicky, FHo skill BRERBEERLT
WE L,

8. Tropics studies [CD\\T*

H#)Z, Krishnamurti %3, Floride State University @
GCM % B\ o {EAEE D FHOERICOWTHE LT
¥ L. 29T, HEHTH -2 L1, 40 initiali-
zation C, FKDODH % & A TIXEKER adjust T3
X 51z, KD & & A Tt radiative cooling &
balance §% X 5ic adjust 52\ 5 2L TLE. 0O
=iz, satellite ¢ radiation data &, SMONEX o
EDF — 290, 19790 B2\ T D Indian oceand
WESAMD map ZERKLTVE L, Zoffic, f[a
DRICERD o7 h, T, data 5D, @HT5E
U5 BBEELE, HIZRAUT LYz, £ Dffh, envelope mountain
oW Thih, m+20 OlRAVSE, YNy 7HE
E, TVYTFTADMED, REEEC error 352, 1 v
FAFSED onset vortex 7gd, (EFEEED FHUE, EX
Nl EBRTNE L,

Wergen (ECMWF) %, HlfED data coverage L,
optimun interpolation scheme %3, planetary scale o f#
MERETHELHFRLE L. Thicksd L, BED
correlation function T, scale #FATLE - T\
5 &, RO, tropics T, mass-wind coupling o B§{R
P, TFehriciic, Rossby mode % Kelvin mode 7
E, aliasing i@ X DBEF FITHELERLE L.
Hiz, FHREZE%, normal mode IZJEEH L, zonal »
barotropic 7z Rossby mode 2R3 % forcing® A
bTricXy, error OHERHH T L AR LRE
LTCWwE L7,

Z o4, Ghil (NASA) 23, optimum interpolation
C{#f3 5, forecast error statistics {ZB§3% BH{H =%
L# L7 (Balgovind et al., 1983). fHHi/IBEREDOR;

* (&) £ UIE
50

=72 -

&, forcing @ error 23, BFZEfS]C randam 72&\ 5 (%
EMD, FEHE, ERNTITL correlation function 23755
T DI L LE L, Z-Z 0 correlation [,
ERTLWX 3 HRZ T, Z-U n¥o, #5so HES
1%, fEH, KEZENHBDT, Zo correlation func-
tion DRI DT b, A isnBEELK, LBWE
L.
BEICZ D symposium O FELE,

Extended Abstract. JAMAP-WMO Symposium
or Maintenance of the quasi-stationary components
of the flow in the atmosphere and in atmospheric
models (Paris, August 29-September 2, 1983).

X, WMO 75 RfTIhTE3TDT, BROBLS
1%, WMO @FRk$57h, KETOREBHETHEL
TFEW,

Xk
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1. £FEOLEED

%% 5 A18H~23H o—BMchich, A—A+F Y
TOT7FvA FPAETELOEERY — 7 v 2 v 72 Bl
Thiz, SBOEENLEbY DX S, Zhixlo82
2 BISSEI T TiTbh - h Bk K EE ) RE JE
B (MAP) o » b4 ¥ h, Z0O% 1986~1988 £0
MAC #iFoEEHEO—REE LTTkbh T\ 51
BTh5.

Satellite 12 X % KEE « FREEO 7 = — LB RO
B, FERILETRFPOTH » e hBRKIERET %
BERTIE L X 5 &3 58 2 1X1980FE R DIL U ED
b - T&k (Jo & x2i¥ Hirota, Hirooka and Shio-
tani, 1983, Shiotani and Hirota, 1985), MAP i+
CHET — 2 OER LERZHFEA L LEFITT,
Labitzke (-1 ) v hk2), O'Neill EESSR),
FRICHER 5 28 il & 7eo T MASH (B¥ERFEBX
) OFev 7 bHFHEIRE, F1EEL A 11198
4Eic Oxford G, H2ENL1986E I 7T AV H HED
Williamsburg T Zzh ZhBizvh, §EM H3EE TH
ST,

—%, MAP 04 50 200D KEHINETH - =B
KKEHEOHRES, FHAFE MU v -5 —cfRES
o RKBBEHREOFTEL, HREHFTCORERE
DEFCL-T, *OBRBULEECHERLOODDHTH
TH%. GRATMAP (FFBRKENE ROEK) b %
D X5 EBERROFRrbEThI T RO 2 7 FOOE
oT, 19834EDE, 75 AN DIUFCENEHEE TR

* Report of the Joint International Workshops
on Middle Atmosphere of the Southern
Hemisphere (MASH) and Gravity Waves
and Turbulence in the Middle Atmosphere
(GRATMAP), Adelaide, May 1987.

** Jsamu Hirota, FELAFEEEE,
*¥% Hiroshi Kanzawa, [ 37 & ih#F % Fr.

19874E108. -

Eeom R @

NS THRYR LTIDE X -0, Pk HRE
HWTREOV — 2> a vy 7L RTE,

4mE, MASH & GRATMAP 343 UHTEROER
LBV E IO, BEAOEHRTAERERLF
D77 Vv— VK% (B¥EK!) D Vincent 53+ A M
FERoTHALZ LR LD, BHEENDIE, EE2HDE
2, B & &R, BEZEE uK), BREX (B
MR, Fhic REFRS BEBEEWREL v & — O
#, FRE—H, BmEkE, € F LUEHEOKR,

10 LY. A=A S5 Y 7T & HARTEERES

%, BBHI0ZADEZK LD AR ExRTH
Tholc.

DTy —27vay 7 TOWERRKE - [mOBEELHE
N5, (I.H.)

2. 2FOHHFEL

2.1 MASH

Andrews GEESSREA 7 A7+ — V) X5 BF
HRHAERB KK HDED Vv Va— THh ¥ -7, Barnett .
Corney (1985) X AEHOKRAZRET N G CIRA =
FAO—HWEILHFE) #FIB LT, JLERLEERO
BOCREATYTEHERIPLTH 7. MBEALER
LicRIcETH -7, Lo L, Andrews I LTIIER
BRFE R 2T, EVIDREDERDIA VEAT —F
DEETO—H LIBEELE -, ¥, BHIEZEY
HL, BFE Hf #SRZTCIES ISR LE.
bHEH, BHCI5Z0E0 VY . —2HEBER T
HRADENELTVABRNT, ENREHEVWIT LD
»5H5.
BYRPBAKOAREES YER T I ORI, B
DRVWEFEBES BT biv, Zokdie
1%, base level (< ffilboh s Dik 100 mb) DOEES &
FOLeEL EFARES (BE) AURETHS. BE
RITEREDO FHIH D, RU base level ¥— 2%
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BT ENKEN B L e 5. Karoly (Monash K2%)
3, BEIRUCEEKSRD b © % #\, BPEER 100
mb f#F O &\ (ECMWF, NMC, Australia) 7% B
BREBEOBIC S 2 5 HFE%#H Uz, 100mb base level
DENT, FBAKOFHREEHERIL, &\ W10
m/s BicH5BETH5S. Li L, Eliassen-Palm (E-P)

759 7 ADEE LD E, 1004 Bisbz bbb,
Gelman (NMC) ¥, FU NMC @@ cd, %
BEDH > TRITEDNEBLTETWS Z Lfihie,
RAUF—=2ty bEFESTH, TORTEOERNT, B
bhp 100mb MEESCHEELEV2HD, BERIT
JEERRICHN, FOBVWAE LV ERRLE. £4E
B TAE, CORCERSILETHD. FRAKO
BEOCHINI, SSEECL--ThkEh Tk H, Bt
FAEDOT — 2218 bh 5. ONeill (EESKSRR) 13,
NOAA/SSU, NIMBUS/LIMS, NIMBUS/SAMS o
W, HEYR U EEREEERET - 213, RA
TRBLUTHELE, ROEACHLSIDOTHS, LW
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B TARR BB RERE L TLETHE 2 &

37

-87-



766 FEIREPBATICHET 22BORE

EINETHEEL Tidwicds, SEOSHEEZTENT
WT, EVWoZ3ZDRBEEL L. i, RTv
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phere Research Satellite) &I % HiEk A SR
EF—2 b o0 —HOMRRERTHoTt LWL
3. 00D OEFEED I b, RAL3IHFD 1 2z
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Earth Ecology and Climate*!, Vol. 6 iIZ#Z&HHIZ &
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RIEE 1) C O4EE 2, WINDIL 3BEHER %2 5 —
FybELTwd, Eb6 bERMICBBRETZE
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RREERLE IThbh.
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KB D gET N E LT, SKYHIGCM #~x—2 12
Li5eekae 7o GFDL TRRhTH 5. 3T
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(REPH2E DM ETUER R OFFFE DR D F % B it 2
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BESITHH-> iU T UARS 7—4 i3fpE W &
AFEN, RIEENZEES2BLACREETIATHED
ThH5.
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BEPHET) BOBELIC L TEHIABLTHS &
B, Larl, $XTOBREERE—OAMSI %

1994 % 11 A

LI TH AL, HBEWEMTETED [¥#H], (3£
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11. Attending EUROPT (European Symposium on Satellite Remote Sensing II)
(September 25 to 27, 1995) and NASDA-NERC Arrangement Meeting
(September 28 and 29, 1995)

During the last week of September, a EUROPT symposium was held in Paris. Since the
symposium included an ADEOS session, I decided to attended, representing the ILAS project,
and gave a talk on the instruments, performance evaluation and the validation experiment plan.
I decided to participate in the symposium thinking it was a good opportunity, since there have
not been many chances to report on ILAS at this type of conference in Europe. Unfortunately,
there were not so many attendees involved with the observation of atmospheric trace
constituents and atmospheric chemistry as I had expected. Nevertheless, the session was
worthwhile for the ADEOS in general, since questions were asked aggressively.

Leaving Paris when the first half of the meeting was over, I visited the town of Swindon
in the United Kingdom. A NASDA-NERC (Natural Environment Research Council) arrange-
ment meeting had been called in this town, since the headquarters of the NERC is located here.
The purpose of this meeting was to discuss the future direction of research cooperation, by
hearing specific research proposals from the British researchers to allow the conclusive bilateral
research cooperation agreement to produce more satisfactory results. A total of 11 attended
from the NASDA side, including Yukio Haruyama, Chief of the Earth Observation Promotion
Department, Haruhisa Shimoda, a program scientist of ADEOS, and other visiting researchers,
as well as this writer, the provider of the ADEOS sensors, who was representing EA (ILAS
Project).

The research proposals, which had been submitted in advance, were presented orally by
the respective proposers, to which Japanese researchers in the relevant fields made oral
presentations or comments. Then, Japanese contacts for the respective proposals were
appointed for future discussions. Alan O'Neill of the Univ. of Reading, Richard Swinbank of
UKMO, and John Ballard and Lesley Grey of Rutherford Appleton Laboratory submitted
proposals concerning ILAS. Ballard's proposal concerned the experiment for determining
spectral parameters, to which Toshihiro Ogawa of the University of Tokyo was appointed as
contact. This writer was appointed as a contact for the rest of the proposals. I had already been
in close communication with O'Neill and Swinbank to deal with ILAS issues.

(Sasano reporting)

12. Attending the STRATOEOLE Workshop (the 4th STRATOEOLE Workshop
at CNES in Paris, October 9 to 10, 1995)

I attended the STRATOEOLE Workshop held prior to the signing ceremony of the
Agreement on ILAS Validation Balloon Campaigns, which was reported earlier in this
newsletter. To identify the role of polar vortex in the Antarctic ozone hole, the STRATOEOLE
Project will launch about 200 balloons in the stratosphere over the Antarctic region in winter
and spring (the life of one balloon is about 3 months) to observe the temperature, wind and
atmospheric trace constituents such as ozone. This project is scheduled to be implemented in
2001. STRATO signifies stratosphere, while EOLE means Aeolus, the God of winds in Greek
mythology. This is the stratospheric version of the EOLE Project (many balloons made a flight
at around 200 hPa) implemented in the southern hemisphere by CNES and others in the early
1970's. Led by CNES, French and other European universities and research institutes, NASA,
American universities and research institutes, and Australian and Argentine institutions and
organizations have so far participated in this project. In addition to the balloon experiments,
this project seeks to obtain more favorable results by using satellites and aircraft.
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ILAS-II installed on the ADEOS-II satellite will have already started observation by 2001
when the experiment of this project is scheduled to be implemented. ILAS may be continuing
observation, as well. Since both ILAS and ILAS-II will probably be observing ozone and other
atmospheric trace constituents in the same region and period as the balloon observation by
STRATOEOLE, I introduced ILAS and ILAS-II Projects at this workshop. In addition, I also
made a presentation on the ozone hole observation project by the Polar Patrol Balloon experi-
ment conducted by Japan (this writer was the experiment head).

The project manager of STRATOEOLE is Nicole Papineau, who is also the person in
charge of the CNES part of the ILAS Validation Balloon Campaigns. The project scientist is
Francois Vial (CNRS/LMD), a researcher of atmospheric tides. Professor Michael E. Mclntyre
(Univ. Cambridge) and Professor Carlos R. Mechoso (UCLA), both being researchers of
atmospheric dynamics, were also present at the meeting. Since I had been acquainted with them
for a long time, we could renew our old friendship and exchange opinions on our latest research
endeavors.

(Kanzawa reporting)
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i

After the test flight in 1987, the complete scientific PPB
experiment will be carried out in the near future.

(Reéeived from Dr. N. Sato, NIPR : April 1987)

' j # 3* #*

THE SYMPOSIUM "ANTARCTIC OZONE NOW DECREASING"
- HELD AT NIPR IN DECEMBER 1986

~ OZONE HOLE -

The Symposium "Antarctic Ozone Now Decreasing" was held at
the National Institute of Polar Research (NIPR) in Japan on 11
December 1986 as a special session of the Ninth Symposium on
Polar Meteorology and Glaciology. The Symposium on Polar
Meteorology and Glaciology is- a domestic symposium held eavery
yvear at NIPR. However, two foreign scientists, A.J. Krueger
(NASA/Goddard) and J.C. Farman (British Antarctic Survey) par-
ticipated in this special session. It was J.C. Farman who first
indicated with confidence the Antarctic ozone depletion from the
long-term Dobson observations at Halley Bay Station (76S, 27W).
The session was divided into three parts. The first part (6
talks) chaired by T. Tominaga (Univ. Tokyo) were mainly concerned
with the ozone itself, the second part (5 talks), chaijred by H.
Akimoto (National Institute for Environmental Studies: NIES),
treated the minor constituents other than ozone, and the third
part (7 talks), chaired by T. Matsuno (Univ. Tokyo), were devoted
to the dynamical effects on the ozone distribution. The number-
of the participants in this special symposium was about 100.

T. Ogawa (Univ. Tokyo) gave a brief introduction to the
problem of the Antarctic ozone depletion. A.J. Krueger discussed
the characteristics of the ozone hole derived from the Nimbus 7
TOMS data. He showed a 16 mm film of successive daily maps of
the total ozone in the year 1982; in that year, special observa-
tions of ozone were carried out at Syowa Station (69S, 40E) by S.
Chubachi (Meteorological Research Institute : MRI) who published
the first data indicating ozone depletion, The film gave a vivid
impression of the dynamic behavior of the ozone layer. J.C. Far-
man investigated the ozone depletion and vortex movements in
1986, using surface observation data. He indicated that these
data favor a chemical explanation of the ozone depletion. Y.
Sekiguchi (MRI) and K. Kondo (Japan Met. Agency) showed the good
correlation between the ozone depletion and the stratospheric
temperature decrease in the "spring" months at Syowa Station (69
S, 40E). Y. Takizawa (Akita Univ.) talked about the effect of
the ozone depletion on human health.

K. Shibasaki (Kokugakuin Univ.)} and Y. Makino (MRI) showed .
the results of the NO, observations at Syowa Station in the year
1983. Shibasaki carried out the ground-based visible absorption
spectroscopy measurements and three balloon observations in
November, while Makino reported on ground-based measurements by a
Fourier-transform~infrared (FTIR) spectrometer. Y. Makide (Univ.
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Tokyo) showed the increasing tendency of ‘the amount of halocar-
bons at Syowa Station during the period from 1982 to 1986. Y.
Iwasaka (Nagoya Univ.) discussed the potential of aerosols as
chemical reaction sites, mainily referring to lidar observations
: at Syowa Station from 1983 to 1985. S. Hatakeyama (NIES) inves-
tigated the chemical reaction rates of CINOp, obtained by his -
experiment; the experiment was performed during his stay at JPL
of Cailtech. He obtained reaction rates a few orders.of magnitude
lower than the values required for explaining the ozone depletion
by chemical process. However, he mentioned the possibility of
high reaction rates on very cold aerosol surfaces.

K. Kawahira (Kyoto Univ.) calcutated the heating rate due to
ozone and indicated the importance of albedo changes. The fol-
lowing three talks of the MRI group stressed the. importance of
the dynamical circulation: S. Chubachi inferred the vertical mo-
tion from the ozone sonde data at Syowa Station in the year 1982;
K. Yamazaki traced air parcel motions ,in the height- Iat1tude
plane derived from the NMC grid analysis datafHT. Sasaki inves-
tigated the impact of upward motion on the ozone distribution in
his two-dimensional model. M. Shiotani. (Kyoto :Univ.) inves-
tigated the dynamical factors affecting ozone mixing ratios,
using the NMC data and the Nimbus 7 SBUV data; his study was
carried out during his stay at NCAR. He stressed ‘the very
vigorous activity of planetary waves in October 1979, K.
Kawahira noted the interannual change of. the behavior of the
.seasonal variation of the Antarctic stratospheric temperature,
using the NMC data. H. Tanaka (Nagoya Univ.) showed that gravity
waves were strongly generated by the mesoscale mountaneous un-
dulation of the Antarctic continent 1in his GCM stay at
NASA/Goddard. Moreover, he discussed the role of gravity waves
in the ozone hole. Co o C

Much discussion was given 1in this ‘symposium. However, many
studies both chemical and dynamical are required for understand-
ing the phenomenon of the Antarctic ozone .depletion. The
.Proceedings of the Ninth Symposium on Polar Meteorology and
"Glaciology including the.papers of the ozone . session will be pub-
‘Tished within. the current, year, The Proceedings will be avail-
able from NIPR. ; - S ‘

(Received from Dr: H. Kanzawa, NIPR, February 1987)

X % %

- OBSERVATION OF OPTICAL THICKNESS IN ANTARCTICA
- A SUBPROGRAMME TO TRACE -

I L Lo

1. Sc1ent1f1c background
The know]edge of the opt1ca1 th1ckness is of Tmportance both

for questions in c¢climate and environment monitoring and tasks to
correct the: atmospheric. influence on satellite.data. .- The most
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* Report on the Workshop “Ozone Layer Observa-
tion by Satellite Sensors”.

*1 Hiroshi Kanzawa, [E~7BEHFHT.

*2 Tatsuya Yokota, [E7EEEHFICAR.

** Naomoto Iwagami, HEi A ASFEEE R E.
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distinguished (because of the dominance of the Rayleigh scattering regime), the integral
contribution of such particles could be recognized.

The third situation, when we try to retrieve both gases and H>SOs aerosol, is more
complicated but more realistic. First impressions about this situation can be summarized as
follows. The main problem here arises because the contribution of gases and aerosol some-
times are very similar and difficult to distinguish. In principle, the aerosol spectral extinction is
much smoother than gas spectral absorption. However, this phenomenon can hardly be used in
the retrieval algorithm, because the transmittance obtained in practice includes the effect of
spectral integration. As a result, the contribution of gas species looks almost as smooth as that
of'aerosol. In trial tests, this leads to a strong dependence of the solution on the initial guess.
As a negative consequence of this, some gas profile estimations are changing for the worse if
aerosol is present. This effect can be seen even if the noise is very small (on the level of
computer digitalization error). Thus, the algorithm tends to recognize some aerosol effects as
gas effects. The effect is especially dramatic for the levels where aerosol concentration is very
high. As for the simulation of the aerosol itself, the simultaneous fitting of gas and aerosol
characteristics does not change the situation essentially. This phenomenon is quite under-
standable, because the reasonable variations of aerosol result in the change of signal trans-
mission much more strongly than the variations of gas concentration. This effect can be
lessened by clarifying the initial guess for the solution. However, it is unlikely to suppress this
phenomenon completely, because the similarity of the gas absorption and aerosol extinction
exists objectively and is not matter of the algorithm. It should be noted that some correction of
the simulation results can be done on the basis of climatological data concerning possible
regional, seasonal and other variations of the atmospheric conditions. The structure of the
algorithm is very suitable for this correction. One more point that in case of very low aerosol
concentrations, the simultaneous retrieval of gas and aerosol in the algorithm doesn’t affect
essentially gas retrieval.

In the situation with PSCs, the simulation was not considered to be more or less in detail
yet, however it can be expected the effect is similar to that of H2SO4 aerosol.

The results briefly discussed here are preliminary and can be corrected in future studies.

(Dubovik Reporting)

5. Progress of the ILAS Validation Experiment Plan
5.1. Agreement on ILAS Validation Balloon Campaigns signed in Paris in

October

Observation data transmitted from artificial satellites must be validated by other means of
observation to confirm their data quality. Accordingly, the Environment Agency plans to
conduct validation experiments for ILAS which NIES is supporting through the satellite
observation project. As the nucleus of the ILAS validation experiment project, ILAS Validation
Balloon Campaigns are scheduled to be implemented in February and March 1997, as well as in
1998, at the Esrange facility of the Swedish Space Corporation (SSC/Esrange) located in
Kiruna, Sweden. This experiment is to be conducted with the cooperation of the Centre
National d'Etudes Spatiales (CNES) of France. We have requested the balloon operation team
of CNES to go through the formalities to use the Esrange facility and grounds, and have
entrusted them with the preparation of large balloons, launch of the balloons, balloon control,
and balloon recovery operations. During the campaigns scheduled for February and March
1997, a total of 14 large balloons are scheduled to make a flight during a 40- to 50-day period.
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There are two types of observation instruments and observation gondolas that the Japanese
participants shall prepare for the ILAS project. According to the plan, each type will be
launched twice; thus the large balloons shall make a total of 4 flights. In addition, the ILAS
Project includes two water vapor observations by small balloons, and ozonesonde observation
on an almost daily basis during the campaign period. As the leader of the overall balloon
campaign observation, I will represent the Environment Agency participation in the balloon
campaigns.

After finalizing the contents of the "Agreement between the Environment Agency of Japan
and the Centre National d'Etudes Spatiales of France on ILAS Validation Balloon Campaigns,"
a signing ceremony was held at the headquarters of CNES in Paris (October 12, 1995). Having
made arrangements with CNES for the agreement representing NIES that supports the works of
the Environment Agency, I accompanied Katsuhiko Naito, Project Manager of ILAS and
Assistant Director of the Research and Information Office, Global Environment Department,
who is the EA representative, to attend the signing ceremony. In addition, we had an arrange-
ment meeting on the terms of the contract based on this agreement (October 16, 1995). We also
visited Esrange in Kiruna, where the balloon campaigns are scheduled to be implemented, to
have an arrangement meeting (October 13, 1995).

The names of the attendees at the signing ceremony on October 12, 1995, were Katsuhiko
Naito and this writer (Hiroshi Kanzawa) from EA, and Gerard Brachet, Nicole Papineau, and
Itziar Sadourny from CNES. Claude Camy-Peyret of CNRS/LPMA was also present at the
ceremony. The signing ceremony was held after general self-introductions from both EA and
CNES, as well as an introduction of the ILAS Project as it concerns the French ADEOS Node.
EA's Naito brought along two original documents with the authorized signature of Kazuo
Watanabe, Director of the Research and Information Office, Global Environment Department.
Gerard Brachet, Director of Programmes and Industrial Policy, from CNES, signed the
documents, and the agreement was thereby formally concluded. After the signing, we all had a
pleasant chat over champagne and expressed our appreciation for Sadourny's efforts, who was,
for all practical purposes, the author of the main text of the agreement. This agreement is
accompanied by four annexes: Annexes 1, 2 and 3 were prepared by EA, and Annex 4, by
CNES. The signing occurred after a lengthy series of negotiations and coordination efforts
between Sadourny and myself as representatives, including the first arrangement meeting in
Paris in February 1995, another arrangement meeting in Lillehammer at the end of May 1995,
and many communications for arrangements through facsimile, e-mail and ordinary mails.
Thus, I was deeply moved to see the Agreement finally concluded. Now that the foundation
has been consolidated by the conclusion of this Agreement, negotiations for the campaign
implementation, the undertaking of experiments, observation data processing, and validation
analysis can begin.

As soon as the signing ceremony was over, Naito and I left for Charles-de-Gaulle Airport
to go to Kiruna. On the next day, December 13, 1995, we visited Esrange in Kiruna, and met
with Jan Englund (Director of Esrange), Stig Kemi and Borje Sjoholm. Both we and the
Esrange people made presentations on our respective organizations and positions on environ-
mental science and held question and answer sessions. After the meeting, we had a tour of the
Esrange facility. It appeared that Naito was quite satisfied with the fully-equipped facility.

After returning to Paris from Kiruna, we had an arrangement meeting on the payment
contract on October 16, 1995, which was held in the following week. The attendees were
Naito, this writer, and Yoshitaka Nomura (Kyokuto Boeki Kaisha) from the EA side, and Itziar
Sadourny, Pierre Faucon, Jean-Michel Recher, and Michel Vanhems from CNES. This was the
second meeting following the meeting in Lillechammer at the end of May 1995 (see the previous
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issue). Since the agreement had already been concluded, we could finalize the basic ideas for
the contract based on the agreement.
(Kanzawa reporting)

5.2. Materials of 24 Ozonesondes for the ILAS Validation Leaves Port for
Syowa Station, Antarctica

At noon on November 14, 1995, the icebreaker Shirase, with the 37th Japanese Antarctic
Research Expedition (JARE-37) on board, sailed out under fair but breezy skies from the
Harumi Pier of Tokyo Port toward the Antarctic Syowa Station. As part of the ILAS validation
experiments in the ILAS Project, we have requested this JARE-37 to conduct ozonesonde
observations in the Antarctic region. In addition to the ozonesonde observations conducted by
the Japan Meteorological Agency on a regular basis, this observation will be implemented on an
irregular basis during the same period when the ILAS observation is conducted over the Syowa
Station. At the same time, 24 ozonesondes and observation materials including helium gas
prepared by the National Institute for Environmental Studies have been loaded on the Shirase.
Thus, following the UV-visible spectrometer in 1994, observation materials for ILAS validation
shall be brought into the Syowa Station. The preparations for the validation experiments are
proceeding as scheduled for the launch of ADEOS in 1996. On the day of this departure,
Kanzawa and I visited the Shirase at the Harumi Pier to give greetings and make some arrange-
ments with Hitomi Miyamoto (Japan Meteorological Agency) and Hirotaka Ui (Toyama Uni-
versity) who are the team members in charge of confirming the observation materials and
implementing observation. We saw the Shirase off, wishing success and a safe trip to the
observation team, as well as success of the ozonesonde observation.

(Nishimura reporting)

5.3 Arrangement Meeting for the Preparation of the Experiments with Balloon-
Borne Cryogenic Sampler in Kiruna

The ILAS Validation Balloon Campaigns are scheduled to be implemented in early 1997
(February and March) in Kiruna (68N, 21E), Sweden, with cooperation from CNES of France.
The experiment with the balloon-borne cryogenic sampler is one of the campaign items, and an
arrangement meeting for the preparation of the experiment was held on November 20 and 21,
1995, at the Center for Atmospheric and Oceanic Studies of Tohoku University in Sendai. The
agenda of this arrangement meeting included 1) the past progress of the "ILAS Validation
Balloon Campaigns" and future plans; 2) a report on the results of site investigation on Kiruna
and CNES for the balloon experiment; 3) arrangement for implementing the experiment; and 4)
plans for scheduling the preparation and testing works of the cryogenic sampling device. Those
scheduled to participate in this balloon experiment are Takakiyo Nakazawa, Professor of
Tohoku University and the representative of the experiments; Shuhji Aoki, Associate Professor
of Tohoku University; Hideyuki Honda of the Institute of Space and Astronautical Science,
who is the developer of the device; Toshinobu Machida, who is a researcher at NIES with
previous experience with experiments; and some students from Tohoku University. There were
11 attendees of the meeting, including Hiroshi Kanzawa of NIES, who is the leader of the
balloon campaigns, and Hiroshi Watanabe and I from the office of the Validation Experiment
Coordination Office, in addition to the above researchers.

(Nishimura reporting)
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Kanzawa, H. (1978): On the behaviour of mean zonal flow and planetary waves during the 1973 sudden warming
observed by Nimbus 5 SCR. Proceedings of the Symposium on the Use of Satellite Data in Meteorological

Research (3-5 November 1978, Tokyo), 102-107.

*Kanzawa, H. (1980): The behavior of mean zonal wind and planetary-scale disturbances in the troposphere and
stratosphere during the 1973 sudden warming. J. Meteorol. Soc. Japan, 58, No. 5, 329-356.
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Kanzawa, H. (1983): Energetics based on a transformed Eulerian equation. Extended Abstracts of Papers presented
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*Kanzawa, H. (1984): Four observed sudden warmings diagnosed by the Eliassen-Palm flux and refractive index.
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Dynamics of the Middle Atmosphere, J.R. Holton and T. Matsuno Eds., Terra Scientific Publishing Company /
D. Reidel Publishing Company (Proceedings of a U.S.-Japan Seminar, Honolulu, Hawaii, 8-12 November
1982), 307-331.

*Kanzawa, H. (1984): Quasi-geostrophic energetics based on a transformed Eulerian equation with application to
wave-zonal flow interaction problems. J. Meteorol. Soc. Japan, 62, No. 1, 36-51.
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Kanzawa, H. and Kawaguchi, S. (1991): Observation of ozone and related quantities by the Japanese Antarctic
Research Expedition. International Conference on the Role of the Polar Regions in Global Change:
Proceedings of a Conference held June 11-15, 1990 at the University of Alaska Fairbanks, Weller, G., Wilson,
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B HBA - BGETEVA - HIRIE (2005): Time threshold diagnostics (TTD) % F V72 35 Jeg BE i PN 0D T B37E D AT .
HARSRSR 2 2005 SFEKFERE, P RFEAFEHIKF v /82, #5,2005 4 11 7 20-22 H.

(FEHHAE 5 C308, i THaE No. 88, p. 212)

IR T (2005): HIERIRBE(LRIEIC BT A2 5KMEET V. A= RATU—T v av T [HHFRV T LVET IV
DOREZE ~1000 F5EET L & 1000 THFEZFEET IV~ , A EERFERERGH 7HE I —2= (716
5E),2005 4 11 H 4 H.

FRIRUE (2005): BHAFRILDORERICE DD L FMICHONT. GF =17 45,2005 4 11 H 8 H.

IR T (2005): HIERIERELRTEICR T A REET LV (2D 2). AL RAT—T a7 4Ry T

-217 -



AEERE Y A~ p34

VETVOMEE ~1000 FREEET /L E 1000 THELURTT L~ , LHEBRFPRERAGEE 7 2 I
—,2005 4 12 4 2 .

HHBIG - BETE - AUE (2006): REHIBEREANTIE (TTD) % HV 72 Al B Al o ANSZ M & SR B D FRAT.
F 16 FRRALF Y AR YT A, EINHR T 79, 81,2006 41 A 11-13 H.

KBPSE « RICREA - BB 2« ZSRA - BT H] - AR - AN - AP SR - AR - K ERERAD -
KRUGFIFD « BRI » M7 - PINACE « IR - t@FFREE - AR - /N I15E58 - KRRl - iR
P - FKE IR (2006): T U FIET ¥ U~ @mic BT 5 IV ERKBIRI O & 22GHz #iKEK T ¥
FA—=H =% - BUGHE. 5 16 BIKRILFEY RV A, BITHRT 79,2006 451 A 11-13 H.

Kanzawa, H. and Sugata, S (2006): Isolation of the 1997 Arctic and 2003 Antarctic polar vortices estimated by a
trajectory analysis of time threshold diagnostics. The 9th (Final) ILAS-II Science Team Meeting, Atami, Japan,
13-15 February 2006.

Kanzawa, H. and Sugata, S (2006): Isolation of the polar vortex estimated by a trajectory analysis of time threshold
diagnostics. Ozone Workshop, Matsushima, Miyagi, Japan, 22-23 February 2006.

HATEK « AR - JTSFIEZ (2006): HHERIEBRALIZHE O BERK A~ PO k. AARKRFSR 2006 FEEFK
TR, 4R, 2006 410 H 25-27 H.  GEEE S B363, ff{f THtE No. 90, p. 145)

FRRTE (2006): BIGEmAVEERIESL S 2\ VTS & LT 2 KT 2 BB ORIFEDO HHTICEE L ToB X
HZoOWT @ SEER R EREOOEZHF O, ARl vk o A, 20064 12 A 12 H.

FIRIE (2007): COE D&Y 7 & ZNn b D HMA~ORE « A« —WH BB ONENG. 4 dE KT SELIS
COE F DAL, Ak, 2007 43 H 5 H.

FPTE (2007): FHSAELDBSEHV.  EHEFRBEGLETHES B KO —7 ¢, {ili#E, 2007 43 H 24
H.

PRI (2007): MM & A 7o KM DO ). BIMEE, BorKFPERRTEE | o7 —RES, BERF R
Bz —, KR, 2007 4 4 J 14 H.

Kanzawa, H., K. Hina, and S. Emori (2007): Future changes in dry days associated with global warming. Session
MSO015 Extreme Weather and Climate Events: Past Occurrences and Future Likelihoods (ICCL), IUGG
(International Union of Geodesy and Geophysics) XXIV General Assembly, Perugia, Italy, 2-13 July 2007.

Kanzawa, H., and T. Kuwahara (2007): Global distribution of precipitable water, saturated precipitable water, and
relative precipitable water as derived from observational and reanalysis data sets. Session JMS009 Hydrological
Cycle, Precipitation and Precipitation Systems, [IUGG (International Union of Geodesy and Geophysics) XXIV
General Assembly, Perugia, Italy, 2-13 July 2007.

FRYUE « SHASJE S (2007): BEAKBLUN T — 212 & 5 5T 7 VR B O FEAN & HIBRIEBALIZfE 5 HEEEK A o
ZALOfET.  HERBREF ARG HEER S-5 7 —~ 2%, HK CCSR, 11,2007 £4E 8 1 8 H.

)RR - HEKIS 2 - #hURUE (2007): RS - BRKBLHIT — 2 fifd & B BURIT T — & 2 W T R ERSS O
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AN
(=)

FRHTIZ B S < ST 7 VPR BUE ORI B3 5 BEAFAF 8 L B = — & WIHIARAT RS SR, HUBRER BT 72 H
HE#E S-5 7 —~ 2454, HAK CCSR, #4,2007 -8 H 8 H
R (2007): HERIERE(CRIEICRIT 2R T £ A A v b & LTOIPCC #EEIZONT. 13 EHAR
R PR SRR A B SRS L T BRI AL ), A TR, 4B, 2007 4£8 H 26 H. GEBHZEF4E, p. 1-9)
(FEFfa 1)
FORFERE - #IRIE (2007): BEAKBINT — 212 & 2 RUEE T VBEKEO BB O,  HERBREEIF 7T A HEdE
# S5 7 —~2ah, ALK, LR, 2007 410 A 13 H.
) 1484 - BEKTEZ - APUE (2007): ERE - BEKBUIT — & & BBURNTT — 2 & & W TR R U B
B OfRNT. MERBRBEFIER AR S5 7 —~ 2 24, bk, FLIE, 2007 410 A 13 A,
HOATE S - AR (2007): BEARBURIT — 2 IC X 25T T VK EOHBIMEORN.  HAKSR S 2007 4
FERKFER 2, ALIRE, 2007 4 10 A 14-16 H.  GEHEE S A204, &7 R4 No. 92, p. 61)
B - MR (2007): BESIEET F L2y RICOWT @ EEGESHNDOELZ. 513 BIRELE
RS, A ERKE, 4R, 2007 4 11 A 2729 H.  GEEE S K4, #HEEE,p. 4)

57>

PRI - BTAFJE S (2008): BEAKEBLIN T — 2 IZES S KRUEE T VK EOBBMEORN.  HERREF TSR G
RS S-5 7 —~ 228, HEKFEREY AT LF%EE & —, #1,2008 41 7 8 H.

*PRIRTE (2008): 2 1 fithd, Fox MEBRT 2 (MiER) BREEOHAR —KUER S (M) REMEEZEZ 25—,

(77 7 FKB] H101 [ (=a—FT2 ) - 7+ —T 5], BEERAFESILESME, 48R, 2008 4F 3
H29H. (BFEEEH)

IR (2008): BIMRAEFIELHE AR KRR L — & — (PANSY) (ZHiFE &5 KA FZOBIR. 5 0R2 TFi
KRG —F —%fih & LTI R KAFE O ATRENVE ], BARKS S 2008 4R AT RS, #IT, 2008 45
J118-21 H.  GEHZE S A455, G TRaE No. 93,p. 93)  (FfFa)

HORTEE - #RIRTE (2008): BEAKBLAIT — 212 & 2 KUEE T VK BROHBMEOFE (20 2). HMSE2A
[CMIP3 ~ L FSREE T /M ET 2 RKRVBEHE BRI R O BIMELLE: |, AARKSRFES 2008 EERF KA
Rk, 2008 4 5 H 18-21 H.  GEIHZE S B461, i Tk No. 93, p. 180)

)RR « BEKTEEZ - #IRIE (2008): CMIP3 ~ /L FE T )LIZE 1T BB KR EJi CoRR - FEED
FHME. HMOREICMIP3 v L FRUEE T VIS EIT 5 KRMBEHBHROFBMELR, AARKRF S
2008 FFJEHF RS, i, 2008 4 5 H 1821 H.  GEEE S B460, ##7H THE No. 93, p. 181)

FRYUE (2008): RFETEERICOWVT. GOSAT 7 — ¥ OILIE - #GE - FIAICEAT 2V —7 v a v 7, [ESLEREAM
FET, < 13, 2008 45 7 28 .

IR (2008): HIER D SMEZACIZEE T 2 B RRBE OB, R YT A TREMBEOD &1, 4
R KPR ER, 4 EE, 2008458 A 1 H.  (TAR - HEEBREZOBEY —7 v a v 7#EES

(U —=2X) ], L EBREREGREAVIERHESBREFE R, 2009 4 3 H, p.14-21)

RIS (2008): HIBRKIERRACIZ(THGE = 5 Dh. A EEKFET A AR THERBR(ER) (24X 5, |

M7 VA% (1332KHz), 2008 4E 8 H 10 H, 06:30~07:00.

N
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E
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PHIRTE (2008): HIBRERBERIE & L CoA Y gk & MERRE(L : ABEFRYEHME O RKK~DRE. =+
VU fEREHEE RS, B B T v Al - AL EHEE e s R, 4 RERSES, 400 E, 2008
F£9 H 16 H.

RIS (2008): HUBKIRIEITATHEEE = 5 Dy A4l BRFABIGEE [HERIER(LFMR) (I2E 2D, A HEKR
¥, 4dE, 200849 A 18 H. (7% A k : p.37-41)

HHIRIE (2008): RUEE T /VIC K HMIBRREDOFELE TPl . A HEKRKFAMGE THERERER (1
HEED, HHEKRTE, 4R, 200849 H 25 H. (FF A bk : p.42-46)

HAEIE ] - #RIRIE (2008): Hoh Al K (B KU BRI )T D KURINE « kPR & g B o 722 5
HARKG S 2008 KRS, UE,2008 45 11 A 1921 B, GEEE S Al16, ##H TFatk No. 94,
p. 54)

)RR« BEKIEES « #hyUE (2008): ALERE A o REEICEB T 2B EHIMC OV T, HAKSRHE 2008
FERERKZERE, U1, 2008 4 11 H 1921 H.  GEEZE 5 P124, 5&1EH A4 No. 94, p. 371)

Ichikawa, H., Masunaga, H., and Kanzawa, H. (2008): Evaluation of precipitation and upper-level clouds associated
with the large-scale circulation over the tropical Pacific Ocean in the coupled AOGCMs. Workshop on Tropical
Meteorology for S-5 (2) project, Center for Climate System Research, University of Tokyo, 27 November 2008.

)RR« BEK TGRS « #hiRIE (2008): ALERE A o REEICEB T 2B ERIMC OV T, Pk 20 4£E H AR
GQAE S PIECER A TR S, AR, 2008 4E 12 A 12 B, GEEE R 20, ##HE E4E, p. 85-86)

Ichikawa H., H. Masunaga and H. Kanzawa (2009): Evaluation of precipitation and upper level clouds associated with
large-scale circulation over the tropical Pacific Ocean in the coupled AOGCMs. International Workshop on
Global Change Projection: Modeling, Intercomparison, and Impact Assessment jointly with 2nd International
Workshop on KAKUSHIN Program, Yokohama, 18-20 February 2009.

IR (2009): KAOERBEMEQ) « ERL T A DOFEMRE LIREHER. RS > X —T VX =T hT I—

RESERL, FEEIEEATEENE ATREE B 282, mil, 2009 45 A 23 A.

i)+ BTS2 - #RIRIE (2009): CMIP3 ~ /LT 7 /UAT 331 2 BVH bR B £ 5 o il 52887 o 7
Btk BARKRYR 2000 FEEFRE, <2009 F 5 7 2831 GEFES A304, s TR
No. 95, p. 68)

Ichikawa, H., H. Masunaga, and H. Kanzawa (2009): Temporal and spatial variability of cirrus clouds over the Indian
Ocean during boreal summer. M10.24/27403 (oral), MOCA-09: IAMAS - IAPSO - TACS 2009 Joint Assembly
“Our Warming Planet”, Montreal, Canada, 19-29 July 2009. (Abstract in CD)

Gotoh, S. and H. Kanzawa (2009): Atmospheric temperature response to decrease in long-wave transmissivity in a
two-layer model: Illustration of stratospheric cooling. M01.9/20417 (poster), MOCA-09: IAMAS - IAPSO - IACS
2009 Joint Assembly “Our Warming Planet”, Montreal, Canada, 19-29 July 2009. (Abstract in CD)

FRAETG « AR —F - FRRIE (2009): EHHAIE > AT AU Ko TN L7280 KR P o3 2 & v frAbk T
B9 2058 15 EIRRIES i, 2 IEERRE#YS, 2 <IE, 2009410 A 20-22 B, GEEE % P-62,
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AT E 4R, p. 98)
FRIRTE (2009): HiEK S AT LET L 0 ZOMEE Earth System Model: A Sketch. Global COE “Basic Environmental
Studies”: Start-Up Seminar 2, No. 3, 6 November 2009.
HERIE - BKE TG - PR - MR (2009): dLPERA R BGR O NI O« A8). A ARKRF S
2009 EEFKFFEARS, 1R, 2009 45 11 H 25-27 H.  GEEE 5 A211, 6 TR No. 96, p. 72)
)R - BRI Z - BHRPE T - AR (2009): BVH RKURIEBR & B O S8 ) o BRI B3 2 K E
TOABBIME HARKG S 2009 FEKFRS, @M, 2009 F 11 A 2527 H.  GEBHZE S A353, F#iH
T FatE No. 96, p. 87)

i

Sudo, K., K. Takata, H. Kanzawa, T. Yasunari (2009): Acrosol changes associated with land use change in Asia and
their impacts on climate. Aerosols and Climate in Asia (A17) Session, Atmospheric Sciences (A) Section, AGU
2009 Fall Meeting, San Francisco, USA, 14-18 December 2009. (Abstract: EOS, Vol. 90, Number 52, 29
December 2009, Fall Meet. Suppl., Abstract A14A-06)

Kanzawa, H., K. Sudo, K. Takata, T. Yasunari (2010): Aerosol changes associated with land use change in Asia and
their impacts on climate. Workshop on Development of Asian Mega-cities and Impacts on Regional Climate,
Academia Sinica, Taipei, Taiwan, 21 January 2010.

FRIRTE (2010): HIERS AT AET L 0 ZOMEE Earth System Model: A Sketch.  #F78% = 2 &% 7 A, 2010 4F 2
H 17 A.

Ichikawa, H., H. Masunaga, Y. Tsushima, H. Kanzawa (2010): Climate model reproducibility of cloud radiative forcing
associated with tropical convective variability. “2nd International Workshop on Global Change Projection:
Modeling, Intercomparison, and Impact Assessment” jointly with “3rd International Workshop on KAKUSHIN
Program”, Epochal Tsukuba, Tsukuba, 25-27 February 2010.

Sudo, K., K. Takata, T. Takemura, H. Kanzawa, and T. Yasunari (2010): Simulation of acrosol changes in Asia with a
chemistry-aerosol coupled climate model. Session: Atmospheric Brown Cloud — Asia, AAS005-11, Japan
Geoscience Union Meeting 2010, Makuhari, Chiba, Japan, 23-28 May 2010.

R (2010): KO BREEME (1) RBLT A DI A L IREHER. R 2 —T V2 —T 7 I—
BRETERY, H5EFEEFTEEIE N REE B 22 =, &1, 2010 425 H 30 A.

FRIRE (2010): HIERIRRRALRIE ORI FAIBAEOBUR - 2D 1. BiZEEan %7 A,2010 4 9 H 9 H.

*Kanzawa, H., S. Saito, and I. Nagao (2010): Non-methane hydrocarbons (NMHCs) in an urban atmosphere of Nagoya
observed by a continuous measurement system. International Workshop on “Impact of Asian Megacity
Development on Local to Global Climate Change” (1st MOST-JST Project Meeting), Beijing Foreign Expert
Hotel, Beijing, China, 10-12 October 2010.  (Invited Talk)

PR (2010): HIERIRRELRE OB FRIEME O BUR. REFHIT A4 H, K%,2010 410 A 22 H.

*PRRUE (2010): Z2EHIERITIRBRAL T 5 O —HIEKIRR(CRTE O R RO B iR —) . GEERM) <Y1 =
AN T = in RE, AARKRERPHZE - REFRIG TR bR - REF#T G 6 ME, ENREEE
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S, RBP, 2010 4R 10 A 23 H.
PR (2010): 2 — b —F RICRBILZFES ) —RH T KBV A =207 . FREEfEE L Lo
M I LOA > B o —, (&4 0T, 2010 45 10 A 24 A I

)RR R - BEKIEZ « BUGFET - ARIRIE (2010): BVRMELE 22 055 T REFUSIC I 5 E O 28 o %k
TTVEBUE BAKRTEE 2010 FEKFRE, 58, 2010 4 10 H 2729 B, GEEE S A366, i
8 THa%E No. 98, p. 107)

FREE (2010): KUEAEHTF— 2 (G1b) O HI LIGBIHE,; BEAF - EATHHEDO L B a— HEREF~Y 77
7Yz b 2010 FFERRAE, A HEREREEZENITERT, U, 2010 4 10 7 30-31 H.

*Kanzawa, H. (2010): Overview of Environmental Studies in Nagoya University. The 2" Workshop on Climate and
Environment between Nanjing University and Nagoya University, Nagoya University, Nagoya, 5-6 December
2010.

Ichikawa, H., H. Masunaga, Y. Tsushima, H. Kanzawa (2010): Reproducibility by climate models of cloud radiative
forcing associated with tropical convection. GC41B-0900 (poster), AGU Fall Meeting, American Geophysical
Union, San Francisco, U.S.A., 13-17 December 2010.

FRIRIE (2011): T FE OBV TR (B - =HaaE) o—#ic /2 — L COE 7' u /7 LD T
FHIIZRET 5 A o Z B a—NEEHE, Bt 2011 4 1 7 14 A AT

PRPUE (2011): 55 6 [HIE M TERT L 7 F v — [BREEF LW Pz A2 ) - sl=rT. e 4 HE
KPR, el A BRI R 7 10— UL COE THEER 227 & Jaflf « BRBRBE A~ DR,
PHE LA AT 2 P > 7 7 Lo AR —/1, 2011 453 H 29 H.

BHBIA - KETR - A - SR (2011): BAEMEERIC 1T D A FRRUE BRI OISO 4 £ F). A
ARLRTFE 2011 FEEFRE, #2011 4 5 H 1821 H.  GERE S P202, i 7% No. 99,
p.319)

FRIRTE (2011): REOBIEERE 1 - IRBEAL T A DR L IREHR. MBS X —T VX —T H7 I8
Booe#, R FREANTEEYE AREE B 286, i, 2011 42 8 1 28 H.

FRRIE (2011): HERIEB(LOREHBMOBLR. Fifm4 6 27+ —7 &, KILFRRWE, GHER, BHS,
2011 410 A 15 H

JE A - AP UE (2011): K5I K D8I & 0O o 0L — ik O FEEE /34 & & D2 {L—ERA-Interim 7 — % %
MWt —.  AARKRFE 2011 FEKFRS, 48R, 2011 4 11 A 16-18 H.  GEEE 5 A152,
FETE THAEE No. 100, p.51)

Ichikawa, H., H. Masunaga, Y. Tsushima, H. Kanzawa (2011): Analysis of cloud property and radiative effects
associated with tropical convection in climate models. GC41A-0784 (poster), AGU Fall Meeting, American
Geophysical Union, San Francisco, U.S.A., 5-9 December 2011.  (GC41A. Climate Modeling: Innovative
Application of Observations for Diagnosing CMIP5 and IPCC Simulations: Quantifying Model Processes and

Uncertainties | Posters)
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Kanzawa, H. and Y. Harada (2011): An analysis of latitudinal distributions of poleward energy transport by the
atmosphere and its change using a 32-year reanalysis dataset. International Workshop on “Impact of Asian
Megacity Development on Local to Global Climate Change” (2nd MOST-JST Project Meeting), Suzhou, China,
21-22 December 2011.  (Invited Talk)

Kanzawa, H. and Y. Harada (2011): An analysis of latitudinal distributions of poleward energy transport by the
atmosphere and its change using a 32-year reanalysis dataset. The 3™ Nanjing University - Nagoya University

Joint Workshop on Climate and Environment, Suzhou, China, 23-24 December 2011.

R E] - APIRIE (2012): IREBE A A OHIINC K o CTRUEE DS IRBEAL T 2 B P i O SR O AFE & Z D
KHIME, HARKGFES 012 FEREFRS, o<IUE,2012 4 5 H 2629 H.  GEFEE B P320, iliE T
#£ No. 101, p.350) KA KX —

Goto, S. and H. Kanzawa (2012): Radiative equilibrium temperature profiles in the middle atmosphere at high CO,
concentrations. A23A-0184 (poster), AGU Fall Meeting, American Geophysical Union, San Francisco, U.S.A.,
3-7 December 2012.  (A23A. Atmospheric Sciences General Contributions: Atmospheric Dynamics, Radiation,
and Cloud Properties Posters)

ARRIE (2012): HIERIRBEALROA Y o JE R |2 B 2 iR 8L & BB U 7 /W ISTE F S 2 7R84 43 it

GEE TATEY) . FRE=Eae ¥ A4,2012 412 A 13 H.

PRI (2012): HOBRIEBZLOA Y SRR BT 2 2 8 & BUE KU 7 VIS S D 7R40 o EHilL
ARG F R ST 8 Bl AR Y U b TREEFHANZ B BT 20 R AN 5E ), 4 EBRY:
PR RSP ASIRAE, 4 dE, 2012 4R 12 A 21 . GEHZEEE, p.8-13) (FHAFF#TH)

Kanzawa, H. and K. Sudo (2013): A numerical modeling study on SLCPs (Short-lived Climate Pollutants) in Asia.
JST-MOST workshop on “Asian mega-cities and local to global climate change”, JST Headquarter, Tokyo, Japan,
5 March 2013.

Goto, S. and H. Kanzawa (2013): Reconsidering the mechanism of the stratospheric cooling induced by increase in
well-mixed greenhouse gases. WCRP Regional Workshop on Stratosphere-Troposphere Processes and their Role
in Climate, Kyoto, 1-3 April 2013. P-14 (Poster) (Abstracts Book, p.50-51)

*Kanzawa, H. (2013): A Panelist with T. Yasunari, M.H. Hitchman, K. Rosenlof, Special Session (Open to public)
“Climate Research in Service to Society”. WCRP Regional Workshop on Stratosphere-Troposphere Processes
and their Role in Climate, Kyoto, 1-3 April 2013. (Invited Talk)

PRI E] « AR (2013): JREZNFA A DN X - TEBLT 5 & ek & IR 3 5 & BEREE & o5 R
B E DIREZD RN A DFFGAIEINIAE S EFAZOW T G P T L CTRB I LD RS, AARRERY:
22013 FEERKFE RS, A, 2013 45 11 A 19-21 B,  GEREE 5 D367, :#%H THiE No. 104, p.587) 58

PP SEHE « 7 RS - AKEBNG - AR - JREWE - AHRE (2013): EEORKUS & D bk~ = % v
F—EpEOLIIOVT. REITEIIEERGS, 7t TREITH®ERKIKRER] 77—~ « HHERBL
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B~ WERIRRE L D, RIE~DFB~, HA(, 20134 11 H 26 H. GEHES S5, EEHE 4pp.) HEHE

IR (2015): WFFERHR S5, EISLRIEENA TR RFRFBLERBT AT AR & BERET & ol - 712
B3 2 e RIS, BT S, 201548 4 17 B (&) 11:00~

Ukita, J, M. Honda, M. Kadono, K. Iwamoto, Y. Ogawa, Y. Tomikawa, T. Nakamura, K. Yamazaki, Y. Miyoshi, Y.
Harada, and H. Kanzawa (2015): Modulation of the Arctic linkages on atmospheric energy transport in northern
high latitudes. Arctic Science Summit Week (ASSW) 2015 / The Fourth International Symposium on the Arctic
Research (ISAR-4) and the Third International Conference on the Arctic Research Planning (ICARP III), Toyama
International Conference Center, Toyama, Japan, 27-30 April 2015. (Oral, A01-004)

FRIRTE (2015): WFFERHR DV & 5. ENLRFFEANA W ERFIRFGCER T IER & BURT & O3 - #7112
B9 % th RN, RO BPT 3 B RIS, 2015 55 A 1 H (&) 15:00~

IR (2015): FRERIRHV SO, A WEBRFAREGEEREAITIER & SRR & O - 1712834 2 W e
A1, EHARAS S, 2015 45 8 H 26 H 11:00~.

Kanzawa, H. (2015): Opening Address. DFG-JSPS [H#f5tt I — TFny cLo ) = MR 4 H
fELTY , AEBRERILF ¥ SRR AIH LV 7 Ty —h—/b, 201549 H 89 H. £ : AR
RPRFBEBRE PRG3R, ek - 4B R AR LR BEN ¥ —.

R (2015): BREFHISERIEO VWS 2. BB RFZTOT7HTI74 bX v U RRAFRET A AYT T4 b %
¥ U RAANFEX, TARESLRE, 20154510 H 13 B, (HAGES 7 4 AGEZHER)

IR (2015): MERIERRALOFFRIBIFOBIN. A HBRFR—L0 IV 77 —0ERMTE, 4 ERT,
4 E, 2015 410 H 17 A.

Kanzawa, H. (2016): Closing Address: Translation of the English word Resilience into Japanese and Traditional
knowledge or wisdom versus Scientific knowledge. Opening Ceremony of the Cooperaive Center for Resilience
Research Center, National University of Mongolia, Ulaanbaatar, Mongolia, 20 February 2016.

Kanzawa, H. (2016): Opening Remarks: Stock & Flow in Climate Science. Pre-Workshop of ISIE SEM-AP 2016
"International Workshop of Material Stock Analysis and Sustainable Material Use®, Nagoya University, 9 March
2016.

MR (2016): DWW IO, I — TAKRZEAEMIET [< 6 LoR] ZHilkE oMikT 251k, 48R
KEFHUUF ¥ /32 ES AT 1 ES AR—/V. 2016 £4F 5 73 16 H. ik : A BRKAREBERSE AP JER
B EHG I BB E I v & —, A ¢ [E LAl R

FRIRTE (2016): WFFERIR DV S 5. A BRFARZEGEERBE O 70R & iRl & o - 7012 B89 % B il
I, AR T, 2016 427 A 7 A 14:00~.

Kanzawa, H. (2016): Opening Address. International Workshop on "Hydrospheric Atmospheric Sciences in Asia
-Importance of Special Doctoral Graduate Program-", Nagoya University, Nagoya, 26-27 August 2016.

FREE (2016): &V &2, AARTKFRERHERSR (2016 - 475 ), 2016 459 H 28 H~10 H 2 H.
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Kanzawa, H. (2016): Introduction to Transnational Doctoral Programs for Leading Professionals in Asian Countries.
Entrance Ceremony of Mongolian Satellite Campus of Nagoya University Asian Satellite Campus Institute,
Tuushin Tower, Ulaanbaatar, Mongolia, 14 October 2016.

FEE - PIUE (2016): CMIPS KU E 7 /L OREERBEMEOFH. AAKRFS 2016 FEKFRE, 4R,
2016 4F 10 A 26-28 H.  GEETE 5 P18S, #iH THatE No. 110, p.252) KA X —

IR (2016): WITERHR H\V S 5. A BRFPRFGREAOIER & REFR KB, E@ffo 3& Lo [k
B M~ ORI LA FERERR (RFF) DRYE | 2R D R A, ARERTEYS, 2016 4 11 H 16 H 10:00~

SR (2017): KRIIFH B HERBRBEIC) D b2 KA FEE TLE 2O A2 L TE 0 EL o
EHEZNUCH DD K DT oo, v U TS AGRIRS « 2R3K4 2017 4EFEH | [, STIER:, RE
A,2017 410 H 17 H

R (2017): IREDRZEO KK OB K o THFEE AR E 0 kBB NG =< 7D 5:0285.
BERRFanx o v A, SIEKRYE, BR, 2017410 A 17 H

MR (2017): 4 d R KRB FHFIEE O FD (Faculty Development) (ZBHH# 3~ 2{EBi O —ufi.  S1E
RFRFBEHERER AL 2OF 28R FD 28382y, SLIERSY:, AEAR, 2017 4210 A 18 H.
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3-4 EEEToF GRS (L Bt - 2 h)

MR BRAET (200344 H) LK

Dissertations Supervised: Doctor, Master, and Bachelor

Since Hiroshi KANZAWA’s joining the faculty as a Professor in April 2003

it 2
Bt .18 1+
2416 1F

{BE#3C Doctoral Dissertation

[20054=3 A]  March 2005

it (%) - EesUiE L Doctor of Science

i R/ (REWIEFTERE - IS KRR IR E AR 8 AR A - ISR
BRI F A b T v VEEET VORI LT 7 U TR AR~ X A DR R
EBLG A~ D]

(Yasumichi TANAKA: Development of a global mineral dust acrosol transport model and its application

to a trans-continental dust transport from North Africa and Middle East to Japan)

[2009 4= 10 A]  October 2009

it (%) - EasCiE L Doctor of Science

R iR (B BREREGERE AR - FIER « ZAALHEER)

EHEHIE > AT DS & o TR L 2B HTR R DA 2 2 RAVK R ISR 2 05

(Study on non-methane hydrocarbons in an urban atmosphere observed by a continuous measurement

system)
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18> Master Dissertation

[2006 4= 3 A]  March 2006

et (BF) Master of Science

AR TR

HERIRIEA L 0D R K 2 Mt AR D K233 LW HUB O Ry i E XU E 77 VT & 2 IR M b fiE 525k
TN D DEL-

(Yohei SUZUKI: Identification of regions where changes in surface air temperature due to the influence
of global warming are remarkable -Consideration from a global warming numerical simulation with a

climate model-)

[2007 43 A]  March 2007

et (FF) Master of Science

eSS

B X OB 7 — 2 02 B A5 B 4L 2 AT RE/K R D R ER Sy A O IF ] 22 B

(Takahiro KUWAHARA: Temporal variations of global distribution of precipitable water derived from

observational and reanalysis data sets)

B+ (FRESF) Master of Environmental Studies
rs R

HIERIRBEAGIZ AR S 1 B KUR O S 5348 D2 AL
(Kazuki TOMOMATSU: Changes in the frequency distribution of surface air temperature associated with

global warming)

B+ ERES) Master of Environmental Studies
B4 K

HERIRMRA LI A 5 HERE K A D21k
(Keita HINA: Future changes in dry days associated with global warming)

[2008 43 A1  March 2008

&L (#5F) Master of Science

FUR = (Kenji IZUMI) :
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Global biome distribution at mid-Holocene estimated from paleoclimate model data

AR« HRUEE T VT — 2 s BHEE L7 sttt O 2Bk A A — 5550

Bt (%) Master of Science

R AT

R K BB T — Z 1T EE D < KUEE 7 VR K DRI FREBLME O R

(Shuhei SHINMURA: Evaluation of the reproducibility of precipitation in climate models based on

observational dataset with regard to seasonal variation)

&t (FEF) Master of Science

HHOHECD:

Rl B SRR T b Lo B OO R BE v B S A1 DRI BE 3 2 A28

(Maki YOSHIDA: Study on stratospheric cooling trend focusing on characteristics of latitude-altitude

structures)

[2009 /=3 A1  March 2009

et (FF) Master of Science

g HE]

T ey U 72 RIS 36 1T D Rl i =R D 2K 9~ 2 RURIG

(Shinji GOTOH: Atmospheric temperature response to change in long-wave transmissivity in the gray

atmosphere under radiative equilibrium)

B+ FRES) Master of Environmental Studies
HH

JEHERICE T 27 v v F 2 VT BROFFHFR O XEE 7 VBB
(Jumpei TSUDA: Reproducibility by climate models of seasonal features of atmospheric blocking in the

Northern Hemisphere)

(2010 4= 3 /1] March 2010

B+ EREEY) Master of Environmental Studies

Nnfg A

RBUEZR KL K % DR BRI K R DA

(Hiroki KATO: Changes in global precipitation after large volcanic eruptions)
(2011 43 /1] March 2011

B+t EREEY) Master of Environmental Studies
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sl HE
TRIEIKIZ 33U 2 B A R D 21 A D2
(Kiyoshi ARAKAWA: Changes of stratospheric ozone in the equatorial area through the 21st century)

[2012 % 3 A ] March 2012

&+ (BR5E¥) Master of Environmental Studies

JEH HhE

KA K 2 M & o> 3L X —iik & ERA-Interim 7 — ¥ % W\ 72 @ 47
(Yusuke HARADA: Changes in atmospheric poleward energy transport: Analysis using
ERA-Interim data)

(201543 H]  March 2015

Bt (BRES) Master of Environmental Studies
FAR OBEE : R&US & DRI & 0L — ik O & 2L H)
(Mitsuho IGARASHI: Interannual variabilities of atmospheric poleward energy transport)

Bt (BREES) Master of Environmental Studies

HAR KFERT T OBROF L v — ABRINVAKLL 7 v v P — 3% 300 RISV A
RHFEREEZ R L, FIUIRUE AR 2 BRT 500 2

(Yuhei MIYAMOTO: Interannual variations of East Asian tree-ring cellulose oxygen isotope ratio

chronologies over the past 300 years and their climatological implications)

B+ ERES) Master of Environmental Studies
LI Jie:

Global snowfall changes in the past 150 years and future

(= HE: R 150 AR L O 21 fiHfd s o RERFEE L)

[2018 4£ 3 H] March 2018

&+ (H%) Master of Science

M r S

KRAHEPEIRTY 4% F A 0 E 20 R TR B VE T B 00 AP i

(Kouhei UMESHITA: An evaluation of the influences of atmosphere-ocean oscillations on heat waves in

summer of Japan)

&+ (%) Master of Science
/Nl AR ORER
B AR S I AR RO B AR B2 350 2 BRI 7 O 55 Af OFF

(Yutaro KOIKE: Characteristics of the distribution of snowfall particles over the Japan Sea under the
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presence of the Japan Sea Polar airmass Convergence Zone)

&+ (BRBi¥) Master of Environmental Studies

A K -

AARICE T DETE Y 2 7 FFAf U 7 R BBR SRR I B 2 W8

(Taiki YAMAMOTO: A study of thermal environmental indices suitable for evaluating the

risk of heatstroke in Japan)

HPHRX (BEPEEER) Bachelor of Science Dissertation
[2005 43 A]  March 2005

HE BEZ:
FBHTRER DAY R E OIS L O H AL DR — =R, SR L DRIR—
(Masayuki INOUE: Characteristics of seasonal and diurnal variations of ozone concentration in urban air

— Relationships of ozone with NOx and UV —)

e EA
BAEREE T VI K DR L ERT — 2 IZ A b 5 AARDKIEZEAL OfftT
(Naoto TAKAHASHI: Climate change in Japan as analyzed from global warming experiment data by a

numerical climate model)
[2006 4= 3 A]  March 2006

W\ EE
HEOILKEE ERKFORLY A F/VKURD R 55347 O RS & iR
(Yumi SHIOTANI: The characteristic and origin of latitudinal distribution of atmospheric

dimethylsulfide over the North Pacific during summer)

Bkt JEE
HERIRBEALIZHE O BARM T OBAKEIEDZAL - BUESIEET VT — & 2 AT iR fr -
(Shuhei SHINMURA: Changes in precipitation characteristics around Japan under the global warming -

An analysis of data from numerical experiment using a global climate model-)
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[2007 43 A1  March 2007

PRI RRERG -
BB OFRE %2 b DEREE T A X BT 5 AR

(Yasuharu KUMABE: A research on environmental parameters controlling intensity of tropical cyclones)

[2009 /=3 A1  March 2009

UTHE Sof
AR AR O Z A IRACE R IZ I8 1 5 KT OB

(Ryosuke KONDO: The occurrence condition of the heavy snow fall in northwestern Aichi during winter

b

monsoon)

[2010 43 A1 March 2010

FR%E A
H AT THAT 2 B RE O KRS L iR
(Yuuya INABA: Climatology and development of the explosively deepening cyclone near Japan)

[2011 43 A1 March 2011

AR

EHRPRICREAET DHEEO Py 77— =2 —#lJll —201 048124 RFHizfFlL L
<—

(Masahiko IWAMOTO: Doppler Radar Observation of Cumulonimbus Clouds that Occur in the Western
Aichi Prefecture —A Case of the Morning of 24 August 2010—)

AR
R | v VO HE_ SR 22 FEdk L 72 2010 AR 2 0O B ARSI 361 2 1 1 R O R
(Yui Suzuki: The characteristic of the westerlies in the vicinity of Japan in the summer of 2010 with

record-high surface air temperature)
[20134F3 4]  March 2013

Tt OB

i & PR 3 1T D KA K DM & O = %L ¥ —ififiik : ERA-Interim 7 — % % N 7= AT
(Mitsuho IGARASHI: Atmospheric poleward energy transport in the stratosphere and the troposphere:
Analysis using ERA-Interim data)
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I HME
TR SRR L DOYEINAE O MoK B OHER « [T T VIERT — Z & T f#br
(Yui MATSUBARA: Changes in precipitation associated with increase in carbon dioxide concentration:

An analysis of data from a climate model)

[2014 453 H] March 2014

A I
AU T @ RIE DO IE DRSS & A 4 AL

(Yousuke TOTANI: Climate average and interannual variability of the structure of the Siberian High)

[ KK

2013 4F 9 H 4 BIZHGEMTT TRA LI SR ORI

(Keita KATSUNO: Characteristics of a torrential rain that occurred in the Tokai region on September 4,
2013)

[20154-3 A] March 2015

/NI KRB AR SR IR A T R DR BE Sy & BT/ 7 — o DRF#
(Yutaro KOIKE: Features of environmental field and snowfall patterns at the time of formation of Japan

sea Polar air mass Convergence Zone (JPCZ))

(WF |k R EE S DT v YV R K OHERN O =7 v Y VIR O] - #RAFEAE)
(Tsuyoshi YAMASHITA: Seasonal and interannual variabilities of aerosol outflow from China and

regional aerosol budget in China)
(2017 4 3 4] March 2017
Mio YAMANO:

A research for indices of forecasting clear air turbulence (CAT) using a cloud resolving model CReSS

(35 Ry ZEfE{E £ 7 )L CReSS & H W72 KELAKIE O T #H 51 O KiiiE)
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