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3051 Global (annual)

300
= =)
3 29 a8

‘ ]
i
i 300 H
A AY
i\ %'
N 285 A
* *

280

1960 1980 2000 2020 2040 2060 2080 2100
Year
380
Y A >, 1. -

20 :It#ﬁql:'jf(fi}ﬁfﬁ i
— (835°N~60°N) W =)
= & [an)
S 360 1

e

0B 55, M
4+| '\
:\ 340 ™
o *
* 33

320

1960 1980 2000 2020 2040 2060 2080 2100

Year

275

270+

265

260

2551

250

_

9

360

3501

340

330

3201
310

3001

1960 1980 2000 2020 2040 2060 2080 2100

T2 EFEEREREE (FV VB

I
(20°S~20°N)

|— REF-C2 sxsees SEN-C2-RCP8S |
rrrrrrrr SEN-C2-RCP45 ~ —a— SBUVMOD

60 1980 2000 2020 2040 2060 2080 2100
Year

T - ER A e i
(60°S~35°S)

Year

X 1-4-8 GHG DOHHI TV FDEVZ &L B4 Y V@ DOFRENDOTFRFHEMAE (WM02018)
REF-C2 i, ODS T Al fE#: 5 VU4 (WMO 2010) IZft-> T, GHG 72 £1Z RCP 6.0 ¥ F U FIHt» T
B S/ BA OISR T i, SEN-C2-RCP45 72 &5 ONZ-RCP85 1%, GHG 72 &% RCP4.5 > F U AR LW
RCP 8.5 > F U A2t » TEL SV HA O T (ODS i REF-C2 L [ASM) ., SBUV MOD (34
YAy Ao FEHIE,

57



T2 FEEREREE (FV B

4—4. IV UEBIEREREZICDBEER

A JE M b KUEEARIIFR R, (Y BB RIEIS, RUEELR A Y U E) ITREE &
ELH D EBZHND, LLRE, LT, B K OKREIGER 2 — 2 OZEb &/ LTHl &
B2 INDAY JaiiE L KBEZECOFEERITEMETH D | 2D A T = X LT ETEFRTIT R
BN TWD EiEE0#E (WMO, 2011, UNEP-EEAP, 2011),

(a) [UEZILAEEBREICRITTHZE

4—2—3 TR~y GHG (FrlZ CO2) OEIMNIAJEEOKIE AT S5, lEE
ST, 4—2—2 T80 . 4 UARBNERZREE T EEics T 54 v gy
fRZIH L, A BEAEINSE S, —F, WAEEZE L TORE ISP EE LR H AT~
FEOMI FEREE TlX. GHG OB X 25O Fid, Mk E E o ERicmEE 7z —
T8 CLL T DARIRSRMEZAED 09 < $ 5 F Ml & | Ik Co A @ik 2 k4 2 wTRefE»
&5, T2, GHG OHINI KB LB R ROMEER B E 52 5 Z LRI T 5,
REE T A NS EEE L RRBEE T VR R BIX, GHG O LY 7 ) 2—T « K7
CPEERRE D LTRSS TND, ZOX I RIBEROFENBEZ D L. 2O EFEIZH T2 5B
HCAY RN L, TRIBICH T2 OMOBER CHINT 5 &\ o IR ICEE R
RELEL LS (K 1-4-4, X1-45 KK 1-4-6 (P54~55) R), FRIRICH 7= DAEFEH
DAY EOEINCIL, - FEEEEIC ST 2RO TS Y EOMA T EkE
B ~DF v OfEREDOHINE 2o TRND, EEo7BrEALEbo TS, ZIBIZX
V. TRRICHT H/EEE TIE GHG O > THY VEDORIENFEE SRR H 5,
CDXIIT WBEROEIITAHOAY VEORIEREN 2 525 Z LR ERHESATVWD b
OO, R ZBIEE T A=A LI ELEMA SN TE LT, BERBEE > TND E VD
FERLBH SN T2y (WMO, 2011, Engel et al,, 2009), GEHIILE 1525 E& 6 4 (P72
~173) ZBM), LI=Rn-oT, 5%0 GHG OEIMMAA Y VJERIERIC & ORRE DB L K
E LD DD ONTIXEERHEE R D Z 0,

KAES (H20) & CO72 L LRIUL, Mzl L Tl OKIRICEEZ KT, EIzFKE
(2. H20 13 HO DA BEEZIZ U O LT ABE-T oV L OARICHEE LT
Do TDI, RIEBEOKEKEOEIIIROF Y VBOELESZ 2D ETIIEETH D,
IO R TOKARKED KRB 5 1%, ek E O TEkEE (<30km) T
w&r&moi@%%ﬂ%%@ﬁﬁ%é:kﬂ%%éﬂfv&mﬁ&1%0@&#&%%@%
Eé%%ﬁﬂb> « AR IME N EZERD BTV, — 5, 2000~2001 £EIZH T T HFERE R
(O} @&Flf@*ﬂ B ORI WD 3 KERBLNE NS AT E BN L > TRl ST
wéomglmm RBEOBEOEFHD A N =X LIELERFICHE SN TE LT, fEROR
EZEACIZPE 5 AKZER DAL D FRNITE S TIERW,

“IPCC DEUEET B A XV M EICHWLNTWABET L,
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(b) KIWMEX (T 7RYVIL) DAY UBHIEICRIZTTEZE

KILME K S A oSBT S 2 KAE S, WEE B IS £ TEd 2 K9 R R & 2kilimg Ak
DX D &, WilsZ Lo L7227 vy L EE TN %, Wik v Y Lot
17mywif@$ﬁ~ﬁm%ﬁbkiy/Ew%ﬁﬁ%mLﬁékffﬁ<\mEl@mm
CEEIERE O (LB L TH, REETOF Y U BICEEL KT, R, RFEEH TR
PRI KN Z S T2 B 1T, £ OKIRRA Y Vg ~DEN BB TR E <25,

Bl zIE, 1991 4 6 HO 7 4 UV B O EFY R K TIE CKILEKDOEERIN) Ny
77T R LR =T a LV ENEHEE TN L, FLnw=T7 vy L &oiinim
FEHEERTROBIL, Ny 7 7T RV E TR T 2DIC 5~6 F4H LT, KL KH%
DN DT > TREALI-ERT NO2 IE QR B S 7ehy, Ziud=7 v Y /Lo
2K DA — O DMEARK & L THB & T 5 (WMO, 1994) RidkOi@ b | fiifg— 7 =
VIV OEEINTAE S A —FOS D RITA Y VEEE L IN#E T 5 L B2 b TlY, ERL T
AR A%, ACEER TSR A Y v 2B ORD BB SN T\ D, —F, mERTEE T
X BTV RKUEAE B BE RS Y CAROEITERD TRy, ZUET= T e Y L0
R WRANAT 2 AR EE T 50 R el o0 N A0S e BE Rl g BBl L2 A o e s 3 D R D FE B % 5
fbEEEZEBEALN TN D, BT, EAERGIRE (QBO) MHHEEAY v 28N+ H(HH T
boleZ L7 EB MDD 2 LT MEERTREE~DOA Y OWEEN L, (bPiyie At v
JEMIEDHROMNREZFTHHE LR L EZ BN TWS (WMO, 2014),

KIMEKIZ K DR EE T v Yy )V EDOEC DR ETBERE TH Y | A VRIS HIERR
AL D X 5 2B FE~FEF & 5 REIB R A 7 — 1 b AU —RiCTh 573, Bl
TED XA Y VEEIE D IR UED 2N B R Z D TR A% A Y VEN E S HER L T
WS & AR 2358101k, BERRE T THDL, FRICINETIE, B Y RKILEAD L S 7
KRB A N M2 E b2 ) BT K e S L TE A, CIL IR S A2 K L kS
KT DI ONTHHFRILN TS, B2 I, %ﬁﬁ@ﬁ// (13 2000 4-~2014 D]
BT 9 AICHEHICH B A INE M 2 78 L7223, 2015 A2 F U TRt Z o 7o bl )/
DO KILUEKDEBIZL > TIOEDF Y VER—ABNERLEZ EREESRTVWD
(Solomon et al., 2016, Bégue et al., 2017),

FIROE T, BV A—UERICE b8 9 =7 1 VL ORUEE ~OEE RS EH ST
507y7ki0%7%)ﬁ@Eé%yx—Vﬁ%@ﬁﬁ%@T%%%E?ﬁﬁ@%k%@o
TEY ., ALFRETTVICEDRERICE D L, B A= OERJEEIGER O/l TRE— K
I K DR OIEMHALBE X TWHD W H &GN H S (Solomon et al., 2016), Z 5\ o7
FOMEMHEAIL, EEMIZIILT LHRERLOTERWRAY VO EZFIERILIHZ &
MREN TN D,

(c) AV UEBDEAMRBERRIZRIZTHE
TV UJBD ZNE TORMAZREO R Che b BE e 20X, MipEE T4 v R—
DR TE D, Lo T, &V VO RIRE K LT TR LT b ik T b B
HIR B D ATREME DS B,
FMBRORKEE CREBICAY VEPEES D & BEOKIRMET L, FREER & O
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BAENILR LT, Y=y MRt (REE) 2R 725, TOREIT 1 ~Hr ko THIRIZ S
K SAREMEN & 5, Thompson & Solomon (2002) Tld, 1969~2000 40 2 EHE K fED
B2 B AN 2MT THIRSUROIR T 2. E72. 1979~2000 40 I FkR K FJE 2 o
PHRDRE > TWAHA AR LTz, 2OX D724y gL RO & DRRIL, bFXUEET
JNZBWTHRINTUWS (Son et al, 2008, Son et al., 2010),

Pk, FEFEROMFOKIR, B E S BT 2O T, REZRT A0 G 2
%, IPCC DRBLTHET VL MFREET VLDV I 2 b—a itk S%OIRE
THRAT A DOHINNT K> TRIFEREERE OIZIE I TR RS R E S Z LN TRENTWD, £
To  ALFREET VI, S, ODS Bl DA ZE L CA Y VEREIE L TWh o A 1d, rEi
JEOOARPERAEE E V. Z D55 F D FEES G E O Te & FTHIRANT E THEA D Z L e L
TV, SHIZ, ZOFY VEEEOREL, IRENRTAOZEL LE L ARt SR 34T
V% (Polvani et al., 2011),

FER T, AV U EOE A L CHIR £ TiET AW R O i, #HIFR KR OMEE B
BRADOEHENREELZ IO, xR CTHYEROKELBR L TV L ATREER 5,
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