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T, Fo, TR - RGBSR 28 DVD TARIN TV D,

WOUDC [2&AHT—2INE - EH-H- AR

ARZZOMFRE-MNOINE LI AY T =2, W FXITHDH WMO OtfiAy o -
ARG B % —(WOUDCIZEST 4, SWEEHEMTOI D, Fo. RKESEREIZ DV
T, TR TOBMROT =2 & —FATUH L TEERZ o4 Y v E&EFZRH B LT
Do

INHOREEIE, WOUDC IZfRfFEnd & & biz, THROA Y 7 —% (Ozone Data
for the World) | & LCA v ¥ —F vy hTAELIN, HAKEIZE LI TS,

ZDIEh, NASA X° FA UiiZEsdH % — (DLR) 73, TOMS 7 —4#<> GOME-2 7
— R EOHBICLABNT —F 22—y N ETAB LTS,
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SEEHMS. 016 FOATF I ULELRE (%) DMBKRED M

AWy o - fRiE (%) OHERBIOSAMKZ LI TIRT (K 1-&-1, K 1-&-2),
HEW¥IA Y oaf (LK) OSERERRIE 16 m atm-em, {#7 (%) (GX) (220 Tl 5%
ThbH, FERHITREEfAORR CEHT X Z2WiEkEZ "3, NASA f2ftofaE T —#
b EICRGTOMER LT,
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BAZ : matm-cm

X 1-&-1 AEHAY 28 - RE (%) OHERBEEOSMAK (2016 4£ 1~6 A)
(H#) K[&BT AV V- R IR OEDE LD (2016 4) LV
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X 1-&-2 AEHFY 28 - RFE (%) OHERFEDOSFHK (2016 4F 7~12 A)
(H) R&F 4V U8 - AR OEDE LD (2016 4F) L1
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SEER 6. 1979~2016 FOMF KD AFEHA Y U E£EHH (10 A)

220m atm-cm LA RO A Y ViR — /L OMEZ S TR L TR Y, 4V R —/LORRELAL
NonbH, NASA KO NOAA feft T —# & 1 S ICRBTHER L=, KF o @HIX
PR RN RS & 3R,

X 1-&-3 10 H OFEERA EH AV L 2EAHE (1979~1992 ££)
(H) RE TR —#
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X 1-&-4 10 H OFEBRA EH AV L 2EHHH (1993~2010 ££)
(H#h) KGR — &
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X 1-&-5 10 H OFEERA EH Y v LES/HX (2011~2016 £F)
(Hi) [ TRty —
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SEEM7. HEBRICILEBETOL YV V2 EHER

WEFEH (@F)) . ~L— (AF)) . LT RAX/T77T754 (XA . va¥Z (OA)
2B 520164E8~12H O A4V o AEBIHIME A X 1-&-61rd, o, KHPIZiE4d Y v h—
VDO HZTH 5220 m atm-cm ZHEHRE T L7,

500 ! T T ;
5 o,
S s . LY T
© 300 o SRR UELLE PSSR ': E;‘G.‘ e o inen
£ et U B P
4 200 “f% 5 xx-f'.'&ﬂ%
{:l u::‘? ) %ﬁ Co a
h 100 _...__..__..__..._...:,......_...__..__..._.:._......_...__..__...:... .
H a
x AL+ FRESTFIFA "
_ |9 a5
0 1 L 1 1
8H 9K 108 118 128

K 1-&-6 MsRgEEMCBT LY Vv 2EOEL (2016 4F)
(H) R&F 4V VB - EABOEDE LD (2016 4F) L1
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SEZEM8. ER3IMRADT VU A E - RBILBEDEES (2016 £F)

iR, S <IEROIFICBIT D 2016 FEDF Y 43 E D & FE AR & DIRALIR 2= DOHER
oy (X 1-4-7), BB ZER (FX) T 1994~2008 FEOEREN S DFEN+1 % |k
[ 256 2R WVIKEOFEIER (Y U3 ENZWER) . —1 % EEI55E %2 B KGO
(A 3 ERDIRVEEE) & L TERL TV D,

ot (X)) /58, SR s bEE 20~30km T TA Y U EOEWEH
HoiD, Flo, FLEESIETIE 1~5 AL 11~12 A2, &ERK 10~20km {4 T
fitl DR & iz U T < 22 DM AN H ATz,

HRsibmzE (FX) 245 &, Sl b, 144 LT 20km I CHRIERZE & 72>
7o OLITEIHED 10 AL, HE2DEE 20km FHE DLW EE CHRARZE S 2D, O
IHIZBWTIEEER 30km L EThARAEL o7z, 7k, 2<IRBIT D 8 ADREE
#) 12~16km (W 6D KERARETL, BREEEEROK[REHIZB W T, REER O A
VOTEDIRWELSBRA LB LD TH D,

G ALMR Ao o

1000 4=

1000
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00 25 50 1.5 10.0 125 150 17.5 20.0 (mPa) -5 -4 -3 -2 -1 0 1 2 3 4 5

X 1-&-7 ERN3SHEDTY UHE (B) EHBERZ (B) ORESA (2016 4)
ESiLEE, < iE BEOAY > U F BRI L 54 U E - REDBENFM, 4V N ER ()
13AH 2 OBLINEZ I, BUSLRZAER OF) 133 M SIER, 1994~2008 4F 0 FHIfil % b o Hive &
Lz, BURAIRZSITBLIE (B M) OB BRED O OIF 7 % R 25 T - 7 i,

(HH#) R&BT AV VB - EAROEDOT LD (2016 4F) LV

67
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SEEH 9. MERMEMRDA VU SE - BRILEREOBESH (2016 £)

PRI AR EZ2 12 1) % 2016 FED Y A ED S SR & T OHALIRZE OHER %
T (K 1-4-8), HKALEZER (FE) T 1994~2008 4ED AN D DZEN +1 % EF]
DB IRWIREOTEE (5 U ERZ WD . —1 % BRI 556 2 BOIKEORER (F
VUG ENDIRONEEE) & LTRIRL TV D,

FARGA > AR — v DERESAT OFFEIT, BE A YV EPRZ WV EE 14~22km fFUHI2381)
DA URRESPATHLEND 2L THD,

2016 FEDF Y 43 EIE, 9 A BANT 20~22km 13U THE I A2 0 X U, REBICIE
WEEASIRY . 9 H M E TIZEE 22km LR T 5mPa LN &7 o7z, Z OdREEIIHE
11 A FAIETReE, 11 APRUBRIEIREICELS o7, 29 LeAENIEK 1-3-10 A4
CEBOEE BB LERGLTWD,

HIEHMEORKBIbRZE (FX) 255 &, 9H 020~22kmfHirid, — 1L FORRK & 72
BRAENHBND D3, 10H D14~22km {3 TIXE1OFFAIZH U | F-HIE (1994~20084F)
ERRETH- T,

HRR0E
36
5 - e
32 (Pa)
11.5
- 20 " ¢
o [ 15.
= =
= 50 EUM 12,5
%m g ff 00
200 s ! - 12 1.5
...... o i».,. e u, . ¥ , v i 8 5.0
500 - o : : ; : | j : A [ 4 25
1000 ; . . [ o o, | ooncin, * ! 0 0.0
1A 2B 3R 4A 5A 68 1B B8R 9B 10 1A 128
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4
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2
1
0
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_4
-5
oo 100 =S e ——

R 2R 3R 4R SR A 1A 8A A 108 A 1R

X 1-&-8 mMmEFfESDOA Y T (L) LHBMUREZ (T) OFEST R (2016 4)
FMBIRAIEE D A ) TN £ DAY 3 - B ERAER, 4 o ER (F) 13E 2 o#LHE
RV, BbRZERK (F) XA EEMED SRR, B LR 21T H FEMED 1994~2008 4O SFEHIfEN
DR EEERERZE CTEH - 72, 2B, BT — 2 ORWEEIZOW T, AigOBB oA 3 ENLN
AT > TW5, (i) KT AV U)d « SABOEDE Lo (2016 4E) LV
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SEEM1 0. HEBBREETIL—LEREETILELLERMEETIL

RSB IE OVEH 3 2 IR DAY &L, £ OO TOFRISIZ L » TR - HET 5
A o BEIENT, O B OFIRICHIE SN TL 24 Y & & 2O b oH
WL SNDA Y VEONT VAL s TRED, ZOW, m%%&%%%éwi%%w
HEEIX, BOSCBES5-T 2WEORE, R =7 oy VR 25417 ey oK
A - FE - KA, 3B G-3 B A 1T KR O KAl Wf?éoﬁy/%g-%
BT LS ) —DOERK TH Dk R « #kilEIXER LT 2 8T T o Bk sy
HioA Y v DR E AR BE S 5,

Y ARERS AN ET DAL FE OGO E E O E L, [URRCEINS bIRET D, —
FHT, RIERCENT, ALFEER KRR OERC L > Thary ba—rInTnbd, ZOkEIZ
B T DI EALFIT S K DB« A L BEECRE OO T D, T, A U EK
WO REBEE T UL, ISR OBEERK TR AR - B 2 HITE SV TEB NS,

L5
kil

e ansd: 4
AR

LR
EDa—)L HALZEER 7 T2 2

X 1-&9 (EE) =7 10X
(Hih) kEEths KX 49% 115 (2002) XV

FRLOBERIC S W R T R, K& <L, fEFEEET L (Chemistry-Climate
Model : CCM) & AbF#as€7 /L (Chemical Transport Model : CTM) @ 2 DIZ435H S 41
Do TNENORHHITRDOEBEY TH D,
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{LFEREET L

{BZRER Ay DA, KRR, R 2 T VN CEBENET D 2 & T, Bl 213 EEk
B OBENEC—IEH 7 T v 7 ADBEAL—RIR A DB ALy DA R & - B
B, EWolBiie T 4 — KNy 7 &2WH ZEBRAEETH Y BlxIE CO2 DM
SAY VEDINE e L im T DBRICAESTH D,

LA EET L

WIE B 5 AR 2 R A RIR G & L [REBLIIES BB T — 2 7 E 2RI L T
SMERES L L CH 2T ALY A e E &S D, Bl ZIEA Y v D4R - EBICHR
LobF TR A0y A LR ERVWES (FL—Y—F8) LoEhb, k¥ 7 e
TR K DAY DERE - ERE G T DERICAITH D,

B\ 3ok 53 A
A B AR AT AR BB A
N /
LR 7 / fexmzerr [ ]
{bFEETa—N HHEY2—L {bFET2—N  HEY 22—
N - WEET 2— N e a—
& gii%’l’ﬁ ﬁ
e
Syt BT (LR AR
VA > (BT NVHTEE)
| (EFNVNTHE) N ﬁ ¢
ﬂ | U I
TR N T AR THL N i i A R

GHG 7¢¥ GHG 7z¥
X 1-&-10 (LZERETT N EALZBMBETT VDO ANEE & FHRERKOE N
S B D> TRAITCR SN2 85r (TRBEAS ) TR Am « KBS [7ey - e - GHG 72
E MEEAKIR) BSEETAVOANEHTHY, WATHSZE2BTITRERTH 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 -
TV, @& 15km, 20km TIFHFITMHA TE 2 HFKITHT THR/N, 30km, 35km TIEEIC
R TEATHR N & 7o TN D,
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--}oo0
1988 1990 1992 1994 1996 1098 2000 2002 2004 2006 2008 2010 #

® L—H—L—4%— (ENUREHAER O FV2JVT (RETEBERERESE)

1-&-11 %T%‘El:%ﬁéﬂ‘f‘/'}tﬁ (1988 429 A ~201043 A)
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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EROLZENDMUETHD, TZTET, AV b= —L—F—ROHEEE T —
SAGEII (2 & » THLHl =7 1988~2005 FDOWIM O R DAY P DA LRI A K
D, ZOMETENENDEDHNEAY AREZRT 22 LIk T, FML#HZRELE
I AR Z R D T2, & BI2, 30~40km D EICOW T L= A I R4
25 QBO M OKBEE OB A2 RE LAY VikERREAEZ RO (X 1-4-12), @234
Vo b—H—L—x—_ O SAGEIl OfE%Z 7, m#FHHIZ 1990 FRUITITRAE M % 7=~
L. ZHUAESEHA L LT %, 1988~1997 4E R DRI DAY - FE LR ZE DI kL Rid,
I ==L —F =IOV T (—0.60£0.05) /4, SAGEIL (Z>WTiE (—0.52=+
0.04) I Th Y RE AT oT, 1998 LRI OW I E RIIZFEHTHY |
B Ly Ridkehotz,

§ 3040 km| [
i i
@ -
R
M —
flk
2 !
f o
A ' ° ﬁc@ - N
51[-060+0.05%/F | TG g W
1| (1988-19974) o [
T 7 — T T —— i

! I LI |
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

B 1-&-12 BE 30~40km DAY BEHEZE (1988~2005 4F)
ENLBRBEFSEITA Y v L— P — L —# — KON NASA DR+ 9 —SAGEIL (2 & » THIE L7z A i
2 FEITHRRR LTz, R OSMEIXE ST R B SEFT DAY v L —HF — L —F —|2 X > TEM L 7= 1988 4E 9
HA~1997 £ 12 AWM O A Y VIBEFEZAO s Lo KB (M) KON 1998 4 1 H~2005 4 12 A ORD
TV URERRAED h LR CREAD,

(Hi#h) Tatarov et al., International Journal of Remote Sensing, Vol. 30, No. 15, 2009. X ¥

AARO REHAT—2 OB FFE~DEA

K[ETICL > TEBMESNTND RT Y U ER E W FEEBIANC K 24 Y @&
JESART — X ORI - BT T4, FrLnT —2 'y MBERR S vz, ENLEREEAFSE
DAY v IA4A =T —=ZIXEmERRERICL DAY Y T BT — 2 L3R, BRI
B DREEMITOBOSKT —4% L L THW B (Miyagawa et al., 2009)
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SEEHN1 2. BWICAVWV-EEZBL Yo T—4"

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 —# % &
WA LTz, =0 "R T AT A=)V 3 WHEDOT —ZIZONWTIX, 7T—A7 e —7#2
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
—ZIZOWNWTiL ver. 8.5 OFT — X (T BB & DEFRBHZ Hhizizd (K 1-4-13), 2005
1 A0 5 2007 4 11 H 3% Tid ver. 8 Z V2, 2007 4= 12 H LI L ver. 8.5 DT — X
DHLINAFTER2WNW D ver. 85 ZfEH L TCWA, 7272 L, AT A — 1V 3HEUKZT —A
Tu—THRICE DB EE D ETO—HOWM, BEIOF Y L ORZEICEE L 72
AT D —FIZHOWTIL, / THREER O Z 4 v AEZPRHES 7 % (TOVS ; TIROS
Operational Vertical Sounder) O & ERERINMHFHI L DR OAY v 2E&T —4 B &
OUKIGE%  icELsesMRAEE (SBUV/2 ; Solar Backscatter UltraViolet) (2 2 A4 >/
vEET AR L, &7 -2 L2 OMMHIMIER 1-&-1 0LBY, B, AXLTO
HoOF ¥ 7 aTlid, TOMS 8L OOMIIC L A4 Y v AT —# Az Z ERB 5
TR ATE, R - BEE A IFELEE TS INASA Rt 7 — 2 & 4 L ITRGYT CfERk) & LTz,

I, fENTT — & & LTIERIE LT 7220y, OMIver. 8.5 DAY U A& 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)

R4 ZURRT | AT F—N3 | T—RAFu—T| F—F )7 )7
KE . KE KIE KE KE
E| /4 o«
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(Hil) "7 AV U - FAROFEOE LD (2016 ) KD

FRET AV U - SAMROEDOE L (2016 ) | KV ST, WA
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BEICL DAV ULEHAT SO LA L DR

BET — X ORYIN L ENE 2D 720, TOMSE L OOMIIC X 28 MG & . L3008
2> 5 LRG0 DRI & 2 i E OB AU I T 2 BIHME & O A EHEIC X D i R %
K1-&-131277, AU LAUE, 1979~1993F-0D = N A THEOTOMST — # X, #i k-
BRMEIZ LR THRILBEA EVMEBI TH D, 199355 H LD A T A —L3B LT — A7 1
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ThHHOMlver. 8.5607T — XL, X6 2X TV RNE DD, —2~—1%fREDOH FEHE &
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WINEL o TEY, HENRR>TW5, ZD7H, NASANER L7-SBUV (ver. 8.6)
Merged Ozone Data Sets (LLF, ~—Y 7 —# L 9°2%) OFRFEIMEZ FHNT/SA T A4
EEOFEE 1T > 7=, BERRIZIE, 200551 H ~20074-11H O~ — 7 — 4 &£ OMI ver. 87
ZEOFHE | 2007TH12A ~20114FED~—2 7 —% L OMI ver. 8.5 (/34 7 AHIERE) D7
DIYELIN[E— L 72D K 91T, 2007412 H LIEDOOMI ver. 8.5 (/A 7 AHIER) 7 — X ik
FERRZ S BICHHTE LTz, AR Trk, MR O R WIR 7 28k As ) 2 fEhT 3 2 BRI2I%, 2007
HE12H LB Dver. 8.50FT — X | Z~—T T — X CTHE LT A T AIEZEH Lz, £/,
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BE

pJERE (B 10-50km) A U JEIZARICA FRHARE WY 2 & FIRFIS, HIBRSg
RO CEBEREHIZ RIZLTVD, ZILE T RIFF A 7 — L DAY o aE® )
MR ST EToHy, HIER KRS D AR 2 A MM CTh 2 A AR (—Rofch Yy vaEny
DEITENT 20 [ZHOWTIBRBI NI ZTEECTH ST,

Z®O¥r. SMILES (Superconducting Submillimeter-Wave Limb-Emission Sounder: #
FEY 7 IV EY LNV Y X)BREBETFEHAT — Y a v HAREBRB(IJEM: Japanese
Experiment Module) [&IE 5 | O T T~ b7 4 —AIZHD 1T B, KRR
% NE L7 (IR : 2009 £F 10 7-2010 4 4 H), SMILES (F()8&FEBH b)—HD 5
LR DA 2B A6, &y o HESIEEMEIINIC A /R 722 ZRET & R,

SMILES @llll7 — % & Wit ge b 4 o HEMAEE O 7 v — SR b — o 2 iR ¢
WD TERETHRE OL, BES I 2L —a VORELEA L TEOLEA D =X L%
fRE @ U7z, 2z kv, B - BERICESTD ShiopdglE A4 o B EB) O#itg 2 57 TH)
WTH/DLZENTE,

MY BRMEEOST O—/\ LN —2 D

B 1-&-14 ZEISRT L o0, g4y v BITmEIC Lo TR 2 A EAMET ¥ — %
R U, ZOEBEILFEMEICKR U THRR SWREIZET 5 Enbhole, Uity v E
il - [EHEIZPE S RIIA L (%10 ) LRBEOREIThHD, £, BT L4V &
(bR D LZBIAFHET HAY VORE) b 1%EEO B EMAB 2 RT 2 bbhoTz,
¥, BUN & TS b PR E T L (BUEY R 2 b—va v) THREBROFFEPHIH S
W5 (M1-E-14 £),

Q) E#A D =X LODOFER

nek, B A v HAEBNEE & LOMER ORI B JEIZENC X 2 ek 251k)
IZEoTAELD ETRINTONR, ALFRET T VOMITIZ LY . 2 HITMZ ThHFE
(LR TGO B AMEARNC L 54 v OMERESR) bEETHDL Z ENbhoTz,

FITERAD FLR—KMIBFEEREROCEEN T

FRRORET 12014 FRHEFAM SV (WMO, 2014)) @ 2.3.1 fi [4> > B EHIZS) &
ZNONEH N LU FEEICE 2 28 2B\ T, AV U EEENCET 287 emA & L
THY B ohie, FRC, BEBEBOERMINL (4 U E# b Lo FHEEORE T -
O] ELTHEEESNRTWS, T72bb, Y oRM MU REHETHICHT-->TH
WHNDHEEBIOIZE A LT (SMILES & i3#720) — B OE ORI O BB & 17
9o LIz o T, BFELNIZIRY OB 5T — X 244 5 BT, BEMEE 258 LI ME%
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BLO (B) {b¥EE%EET L (WACCM) I2X53 3 = b—3 g 4%, Sakazaki et al. 2013 (2K
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() RUHR K2R F B T T SR I 5 8 IR i T — &
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S S g F

M 1-4-15 FYVEBLCFORY MLy FHERIZBEAHEHNEEL 5 2 54
(CASE 1) REDRZNZOHBMEAT O WET —5 (B : KIGHEREN) 24028, AEAMEsIC X
HBIEDANTHOXEZMIET D 2 L (Sakazaki et al., 2015), (CASE 2) #LI4 5 B 23 EAEZEE
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22T, EHETIE, BB W THRRE D DR ERE I A > T ER L, PEREIZB N T
TR L CRHARBICR 5, 2 OERERKEIGER DOFFFEIX, Alan Brewer & Gordon Dobson (2 & %
KREK LAY OB K- T, Pl EH T THEE STz, ZHUBLARTORKTH
%o BJBREINICIT 2 TR, A o OB 22 i B pk e BBl 0> 2250 % 1 0 Bl i Pl L2 i s
FTOHLEERAI=ALTHY, THAPFICAENLGEFIINT TOLY VREEORE 2
AEABLEEY L TV D, IEOMTEICLY, 7V 22—V« N7V UAERITZSTZODRRD
PRI 01 CRFET 5 Z L VBT D Z LMW 0h o TE 2 (K 1-5-16), UL Dl shallow
branch (FEWREK) EFHINLD DT, MEMREENZ B LA Lo o7 m~jii T
AL OFREEICB W T TRET 5200 THD, b9 U EDlE deepbranch (EVVFREL) & I
I 50T, EEE O HFHEICE CEST-O LI TR LI EHEEICE TE LN
Th 2, %EDOHFIIREERAEREHAEEND 10 F L IFFITREL 2D,
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HERIBRRALOMEATIZHEN, TV 2—U « RT Y UPFERIZINET 5 2 ENEL ORIEET IV
IR FHIESNTWD, ZOFERFIKE LTIRBEIC E Y EEGERER S =~ b 2asigbis
DEFEML, ZOfERE A= ORI L DBEE )N X &, X0 JREM Tk X
NHTDTHD EFEmINTND, 7272 L, T ANTART A X LI TWDILUEREZEN
PANDP & D N L RA~OEBEDE, EHIE (stationary waves) & FEEF I (transient
waves) & DEBREEDIEWR EIZONWT, ET AR TEENRENRHY | 5% I LR 50
RBMECTH D, 7Y a—T« RTYUEEROMBZ LY | FEBRUEE O A4 138 Tl
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AT, 7V 2a—U -« N7V PFERERORMENMD RS b TETWD, ZTOREE, shallow
branch @ 5 b OEG; O _EFIRIC OV TCIEE, REOBINT —Z S IEEAICH D 2 &
W3- TEY, ZHUIRBEET VOME L LS THSH, WoIlX 9. deepbranch, 3
EEEEE IOV TIBT — X I L O FERITELE L TH Y . RENPIDRE N,
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B 1-&-16 7YVa—U- RTYAEROSTODREKE, BV (shallow branch) &
RO (deep branch) DX,
R, T mE, EE - ABORHOT, 77—, IEREAFOHEEY LAY ViRE
BE) ZRT (BOEIEERENREV), £z, AT, SRBREOME Y RT,
(Hi#4) Scientific Assessment of Ozone Depletion: 2014 (WMO, 2014)
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