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SEEMS. WAEDOAFHF I 2B LERE (%) DHIRBRIRO ST/
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&b EICRRIT AR LT,
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P AR Fn Lt 2 R,
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AT (X 1-&-8) , BRI (FIX) T 1994~2008 4D F¥IfEN 6 D7 +1 % EF
D98 IR WIKE O (4 o ERS V) . —1 & L[R2 56 2 3@ RGO FEE (F
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FUEBE DR T DO A Y &I, £ OO TOFENT Ko TER - HET S
B ONT, ORI S Z OFIRICHE SN TL 54 V& &2 OfFEEN b OE
BICEEIND A Y VBEONRT AL > TRED, ZON, AL AR D D WDIEH KD
WX, RO G T 2WEORE, fEE =7 vy VRBEET 255137 ey Lok
AR « AR - HLER. YA BE G-I DA I RIGIEIRE O RO IIKFT 5, A VIRE - 5
FICHET L0 ) —DOERK TH Dk « #kiEEIXER LT 28I T o JiE 5y
HiRA Y v DR EARIZBES S,

Y O PRER AT DAL BUSCW B ik O 13, SURSCIE IS bR 5, —
FC, [IBRCENL, fEFRIERRK[OEEIZ L > Thay he— LI Tnsd, ZORRIC
B FE T D 1% L ARSI K D INE - B L BRSO T\ B, 22T AV VB
A O REEET X, —BRICROBEER TR - B 2 HICESWTEL LS,

Pal- 2 P g
=E9:L—)b

X 1-&-9 (EE) =7 10X
(H) kKBEERS KK 49% 115 (2002) LV
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Ho TNZNOFRHEIRDEY T %,
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BAb, EWolokkie 7 4 — Ry 7 &5 ZENARETH D, Bz X CO2 DI L
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L FHGEE T L
WY HRR |2 AR 0 2 U AT RO KUR 00 & . [ BIAES B BRT T — 2 7 E 2RI LT
SNRERL L L CH X T AR oA le EEFHET 5, Bl 21X4 Y o OAER - THEIC R
LT TR A 2GR E LR ERVWES (FL—V—FE) LoEhb, k¥ 7
TARCK DAY o OLERE - BIERE AW T DBRICATH D,
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/ I
Y i / exzmzerr | [
{bEES2—  WHES2— {bFEEY 2= HHEY2—1
hEE-BEET 22— S g E Y a—

Y R i
ey ||
jrea RS fLmsy 536

(EF AN TR (EFAATHR)
1T Ty 1t t
U | L I
TR N HEm AR TN e 7K IR
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Yy TEARD) AT VOANERTH Y, WA CH - AR TRER TH S,
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SEEH11. L—F—L—4F—8HAIZKBDF VIV EH

EEEICBITEAV LR

14111, ENTBRBIETA Y v L= — L —F— 2L > TRIE L7, 1988 4 9 A
A 2010 4 8 A £ COMOEEROAY VRE EE) £8i 7oy FLELOTH
5, ZOMICIE, RETRBRRZBIZBN T VY T ICLo TR SN AY VIRE D
by TURLTHY, MBHT —ZIT—HLTWD,

INENOEELSNVICBWTEHEHHN AL LN, TORBILEEIZ L > TR -
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R TEATHR N & 7o TN D,
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® L—H—L—4— (ENUREHAEH OFV2JVT (RETEEBRES)
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ENCRBEIEFTA Y v =P — L — =l L > THIE, KRBITEERZE (REMESIEH) ks TH
foV?%%wTﬁ%éﬂtﬁ%&% i7ay Lz, AV Y U FF =421 WOUDC O F — & _— %
WCEBENTZ D& AW, 723, 108 5 Fm?> 04 U EEEIT, REEOKIRSEM TIEH SmPa O
VUGBS T A, () BN EREEFIEETHIERER A 70 1 o & — Rk

=& 30~40km I1ZH+54 VU RLUFE
M 1-E-12 1B T 28 mEDT Y AREORFZ(IZIE, FEHATHNR ENTEY |
QBO. KEEBNOHBDH D Z LN ghoTWnWD, 4V /Jzﬁﬁi&ﬁ%’?“* koA A~
DRBEREFTT 21I%, ETINO0AMMNREREHZHRELESY VORI LR
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EROLZENDMETHD, TZTET, AV b= —L—F—ROHEEE T —
SAGEII |2 X » THIH S 7= 1988 4E72 5 2005 FEDOHAM D & FE D A L P FE D& ) E
BRD, ZOMTENENDOED AL A VBELZRT D Z LIk - T, FELB & HE
Li=d Y EEHRAEZ RO, &5I2, 30~40km O EEIZHOWTEY L-A4 Y B EL
W70 5 QBO R ONKBHEEI OB L RrE LAY ViRERFREEZ RO (K 1-4-12), @
INAY b= — L —&—_ 07 SAGEIL D% <3, i H£IZ 1990 AU I EHm %
R, FRUETEHL L TWD, 1988~1997 HERDB DAY VB E RO L R
i, AV ==L —Z— 22 TIE (—0.60£0.05) /4, SAGEIIL (22 CiE (—0.52
+0.04) FETH Y KERETIRN o7, 1998 FFELIFEICOWTEHHF LITIZTTFEHTH Y |
HER MLy Ridhrolz,

1. o SAGEI]
§ ) ° leal‘ 30—401(11’1
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ENZBREEIEATA Y v L—P — L — & — L NASA O 2 ¥ P —SAGEIL IZ L - THlE LizA > i
BE A JRICVER LTz, TP OFAEIZE SR FEFT O A Y > L—H— L —F— (2L > TEHM L7= 1988 4 9
H~1997 4F 12 HOM O A Y VIBEFEZAO Lo K (EM) KON 1998 45 1 A ~2005 4 12 H DD
IV REHARAED L B AR,

(H#) Tatarov et al., International Journal of Remote Sensing, Vol. 30, No. 15, 2009. X »

AARO REEHAT—2 OB FE~DEA

KBTI L > THEEENTND N7 Y o 2 W KBNS X o4 &
JESART — & ORI « BT T4, FrLnT —2 'y MBMERR S L7z, ENLBREEAFSE
DAY v IA4 =T —=ZIX@EmERBERICL DAY Y T BT — 2 L3R, BRI
B DREEMITOBOSMKT — 4% L L THWH - (Miyagawa et al., 2009)
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BRICEDBMT —2 & LTIE, =R T, ATA— 3 T—ATa—7 0 3D
BOAY i~y B U E (TOMS ; Total Ozone Mapping Spectrometer) D7 —
b A—TEOL Y EEEE (OMI ; Ozone Monitoring Instrument) O7 —# % &
WM LT, =0 R T EAT A=)V 3 WHEDT —ZIHOWTE, T—AT n—7H#E
WCHWHIL TV DB E (ver. 8) TRtEINIZbOEFIH L, £z, 7—ATr—7
2D TOMS 7 —# 1% 2007 4 8 HIZAM s EMEFIM Lz, A — F 20 OMI 7
—ZIZOWTT ver. 8.5 OF —ZITH LB & DR R A L2 (M Al-2), 2005 4
1 H225 2007 4 11 A4y £ Tl ver. 8 # v 7z, 2007 4 12 H AREIE ver. 8.5 DF —H# D
HLMAFTE WD ver. 85 LTS, 7272 L, AT A —IV 3HELBT — AT
0 —7HRICE DB EE D ETO—HOHM, BIOF Y ORIZEICEE L 72 fif
Fro—FHIZo>NTIE, / THEEHRO X A v 2ERREHES ¥ % (TOVS ; TIROS
Operational Vertical Sounder) O & fRERERINMIHFHI L DR OAY v 28T —4 B &
OUKIG e iELsssMRAE (SBUV/2 ; Solar Backscatter UltraViolet) (2 5 R4/
BT SR LL, &7 —F L EOMEMHRITER AL-20 LB, B, AXFTOK
DX ¥ 7 arTE TOMS BLUOMIIC K24 Y v aimT —2 2 Nz 2 LB 67
Braid, ke - EA ITENEE T I INASA it T7 —4 % 6 LICKBIT TIEL & LT,

I, FENTT — & & LTIERIE LT 7220y, OMIver. 8.5 DAY 2R D /A 7 AHH1E
24T 9 72912, NASA 23MERL L7= SBUV (ver. 8.6) Merged Ozone Data Sets % F|f L 7=

(NASA, 2012),

®£1-E-1 TV ERET — ¥

KERMTZEFH R (NASA ; National Aeronautics and Space Administration)
KEMEERTIT (NOAA ; National Oceanic and Atmospheric Administration)
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D EHTEALT D00 IOV TIERFITITERTH -7,

Z D4, SMILES (Superconducting Submillimeter-Wave Limb-Emission Sounder: i
FEY 7 IV EY LN Y X)BREBEFEHAT — g v HAREBRB(IJEM: Japanese
Experiment Module) [&IX 95 | O T T > b7+ —HIZHD T v, KRR BRI
2940 L7z (I - 2009 4 10 J-2010 4= 4 ), SMILES (I (a)#mtE LM (b)—Ho 9
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it - BIEICIE D BRIIA L (B %/N10F) LRBEOREITHD, £, T4V &
(DA D LZBIAFET DAY ORE) b 1% REDHEAMES 2R3 Z L bbhol,
2d. B LML LR E T L (BUES R 2 L —a ) THRROREIAER S
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(2) BN A H =X LDOREA

ek, B A v REENTE L L OB FRIR CREEo B EEIZEENC X 2 0k 721 k)
WL THELD EFPRIN TR ALTFRIEE T VOMBHTIZE Y | T BTN ThHFRhE
(LR TGO B AMEENC L 54 v OMERESE) bEETHD Z ENbhol,
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THUONREM N Ly RHEEICE 2 558 IZBWT, &Y VEEENCET o8- /emile L
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AL EHERE L T 2 S S ERRKEB ORI LV BRE) S 55872 7/ FifEsR. HiEk
B D B 2 &= L DKHREA ., BLIIERO ZE R H DS -T2 b D TH D L E XD, K
TRAIIRFICHBE THEETH D, £70, UERE & PRBOXIRS AL, 4> v Rk
F ARG B T TS EERRRIC L VR E SRR, 7Y a—T - KT Y
PEBRICAE O Bt (ERMCCHERR, TR TR ICX W EREZIT D TREST
WD,

HERIRIEAL DOEATICEEN, 7Y 2—T « BT Y UERITINET 5 2 LR % < O&REET Vv
R FHENTWD, ZOERFIK E L TR I SR RER S = » sk
O EHEN L, TORER D A —H O X DEBEEDN LY EEE, X0 ARERTE &
NAEODTHDLEHE RSN TND, 7272 L, ETIAVNTARI AZLENTWDILEER EF
DISADW LD L RAOEBREOE, EHIE (stationary waves) & FEE I (transient
waves) & DEBVEDEWR EICHONWT, EF AR TERBNRENRH Y, 5% S LR 50
ENVETHD, 7V a—T - FT Y UABBROIMEIC LY TEAEE DA 3B TR
DUHRERBETHENT A Z RTINS, S HIZZ O LAY OB, SRR, K
i, RSO AL T, WEFEROM R E 2SS, 7V a—U - N7
VIERICELE T DT EB I OND,

BINCE DTV 2a—U « 7Y UERORMZOBTITAS T3y, Z0EIE, &
WEIZH > TH/NS WO AREB L OXBINE LW L, TV a—T - K7V FEERO
EHE IR TRE CHRIBEMIC L REL D 2 ENTERNI ETH D, LTV i, I4E,
x e KURBLINT — 2 & v b ETARRB ORI, 4 OKERM O~ 7P OB
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W7 —% . ZELREN 7 EERE OB T — Z ISV e KK (age of air, #HX)
TP A 2 0 L T D Z OHUSICE D £ TORR) OHEEM, dEx et T — 4 a8 %
HNT, 7V 2a—U -« F7 Y UPFERORMENMD RS b TETWD, ZOHREE, shallow
branch @ 5 b OE; O _EFIRIC OV TCIEE, REOBINT —Z S IEEAICH D 2 &
W3- TEY, ZHIRBEET VOME L LS THH, WoIlX 9. deepbranch,
FEEEE I OWTIBT — X I L O FERITELEDLTH Y . RENPINRE Y,

SUMMER WINTER

STRATOSPHERE

TROPOSPHERE

POLE EQUATOR POLE

H1&16 7V=a—VU- RTYUFEROSEOORERE, EVEEE (shallow branch) &
RO (deep branch) DX,
R, T mE, EE - AEBORHOT, 77—, IERAFOREEY LAY ViRE
(E) %77 BWEIZERENEW), £z, AT, xHikE R mofE 2 R~7,
(Hi#4) Scientific Assessment of Ozone Depletion: 2014 (WMO, 2014)
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