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B T TR 4 535 M

1.1 5]

i

EBSR, @MR[BIELHT VAR AN FERERNE/L, 75 1860—2000 4/ 140 £
W, 2WRICFRNHBESBEEE EFFT 0.6C £0.2°C (Houghton et al, 2001), 20 4
90 4EfRE 20 2 BB AL (IPCC, 2007), SRTMH, 2000—2009 £E i H 1850 A K
KICFLRBEER 10 4£ (WMO, 2010) , £BRSMFAEHE K0 IE L& R I8 R 7 38,
kIR, BELAE. BVFE LA EYBHERLD . BERKERESARME, X
RUYSAKHIEWEAARRENSRERE, BORRSBREAETTIZRS (IPCC)
BBV RE (2007) TARARIK S0 ~ 100 FELBRSART RS (BB T KB, *t
W, BRAFEFEARMERE, HAUEEHESRIBELME RN ESREUR
HEBFREFEVHBEW, —FHH, ARBRBESESEIAMYEELE R T &
RIEEL. B—E, ERIEBAXME T AREEAEN TN, BRELSHT
RERRE, XEFESENFTRE, ‘

A GHIRRERN 71% , HASHRSBERENEZLETS, NRERSRE
HHEZERR, XERPEFEHAERNKETRAR, E2REEMKMEAFRNIE
BRFT . i, SRR ARHRER R - KRZANERESE:, XUEEEE
SBERBUHEEERER. MESKBEEASEBERENTHNSEHIBEEDTE
48, #n, El Nifo FARMERFHEBRE - SHEEAREENILR, BAEELRR
FIRMENSERES, RSUERIEENEEAE, BWEEY RSO G, HmEm
EYRFEES . HESHNEY X RNEL, FEERESRENEHWMSIEEN L,
8 2 B NS X A ¥l 4 7= BB Kk,

EILHER, REEENESESERWENEE, MERAEE TR, 2L
W, W EERRIEERLD, XEHRMFE, —FH, 5AZNEERERTEF
RV REREGRY AR AR, BEKEEERAARINE LR SRR BTN RX;
A—TE, W5 AIGEEES RGN RE KX SR MR T 8RB A R
R, BERTANGEDEEERENSEERAT A ITRIE X, Wi, BTE
BRAS AXILFERM FILE EARRTHEN, SERNTHEmMEL, Hik, 23%K
BARME R T HIZFERERF EL Nifo B H RS REYE, UL5ELARLE. BEHHRE
TIZ—RINKEBREMRYE

MT P EEE AR TRERX, 5K FEMMSE, Hik, RITEFEXESE



FRE R TARTEEXNER AR b E LR R e, DR
A RSB EIE A S R AR BT R R AR

1.2 HEIEBSENERSIE

hEITERI LR RS, GEHE. e, RENEE, RAKFHE, AR
BOEXRFE, BTEEmNHIER, &, EEFEMROSUEES, 5ZHEN, £, BF
BT HEMRHETERR—FREEXN. ZALFXGERAENE, PELEIBER
ARBHEREA . £F, AAMNERMESRLAMEATEHLE, TRIMREBITE
WX EAWHBHREESE; MEZE, FEEERETRARFENARNRAERES
W, BB — B R,

FEIEEZEMARYERRNENE, SREROREEDREL, Bn 5 EE
MFFIE, ¥, 3. REFFRAERBHNARAAR: —RIIROTFERRLE, R
W RSB, wSNE (B RAR, RARR. RERE; “RYBERKE
W, BHRREAR, BRAREMRE. BEWE, /MEREGEEILRS), mARRN AL
s, Kk EHE— MR B, SNERRESTHEX KBMRRER, <
IR, WEERN; TEFRETEXKBMRER (AFR), WEED. i,
P XA RMERNBRZE, FAERBERKRERE, GHEEE,

FEEERILS, M EERAE . RIBGEFRN, mM2ERR@Kidr, KBS
STARS 470 R RAER T EIEEX S ERREH AR AER . FERITE
ZAARAGERSRGER W, LFEH ., FF2UE. BRRESHPEIEEIHE, BT
KR ZHME, AVWERSFOARMERICR (REE 5, 2005), FEHERSRILESE
XWTESREE BEX., Bk, KB, BE%) FHE,

1.2.1 wmEMX

RALBFENLEG, FRPEEERABFRGERERA, THAERETEENR,

XFENN9 AR, HE 12 ARRTELESXHER2~3 MH, 1 A
NRFEREGRERE, X BALTR 24 8E, #iE. BEETEIRRIR, FY
WA 4 ~6 m/s, REMEFERIARIX, EENA—-HHRILRE. FELHRERS ~
7 m/s, SYETEERREEHHMIERX ~10 v/s, EERESNERBRAIRE, RE3 -~
dm/s, 4 B, RFRATBRERERIE, PEDSEEXNERSREE, R b
BURMX, FHRENS m/s, 5 A, FESRBBFEEILRE, SESAEE HRBIRE
FEENNRE @SR, TRETEHRRE— SRR RILR

5 AR, EEXNEAEHERE, LXZHEHREHEREKX, i, 6
AR REAIEER . 7 ANEENNREAY, EEZAEREN, FEhHRTY
WX T ~8 m/s, K¥g, HiF, BBETRENX, FHXOKRE, 83 ~4n/s, B4
HBRALER 2 DARE, AFXAHENNAZEE, BERNAMASRRE, 28 HAFER
EERAMPEBR . EXERNAMUXEIIA, FEWMA; X, WA X T
Wo —MBAMFILKBERE, HERERRMNEDHLIR, SRIERTERELE 10~



20 d,

FEEGH AN EERAEARE[ES . BHFE, PFEEXTLB+S, MAX
AR Z5MBA K. YEMES AR KB R, EP BN X R
W5 SRS B 8 UL ERERUK AR B BT, SRR E, A0 170 d, gk,
RIEFHMEEERXRZ, K120 ~140 d, MEEREHRD, NF4d,

1.2.2 P&k

ZHRTEREW, PELBEXARSERKRRENBXZ —, HTFEERILK
K, FHEERRELIAF, 28R KESEEAR, FESEXAKRKEZEREK, W
SN, Fith TFAERNAERFRERELR, PEIBRKESERELBIEEBE,

IEERKEAAEAEREELZID, REWD, SN IEWE, BK
FEEPET-S A, HEMRKER 0%, EEEREKERN 500 ~600 mm, FWFGEREKE
27800 ~1 000 mm, ZRGHEEILMEKZREL W, HAHIHSE, PENH (5—-6
R) MEEH (9 ), EEZRINFREES, WEMANED, KEEHREREKEN
900 ~1 300 mm, B FZBEIBETEN, REPHFRESERKEBT 2 000 mm, L
fERE/K R M1 500 ~2 000 mm, FGHHEBEWNE, BKEPFS5—9 A, HERKEN
60% ~75% ., FEMGFRETRAERE/KRIA2200~2800 mm, £ F 12 AZREL A, BAWH;
PR B IR E S 1 800 ~2 000 mm, 9—12 ARRKER L, FRERGFERKERIE
2000 ~3 000 mm, &ZAHREKRE,

1.2.3 KR

PEDERRZ KBRS BhE. HEAERSEENRE, HamERE:
TSR ER, WELY], EMERAERNR, KELL; £F, LR <BERR
PR, FREBERI—FIRER, ARBASHEEME; EF, Kb Emm
B8, FREGET4HH. KBEFBEERAENINEFIETGER, MERgEHE R H 457
JEHT I Y 28°C; B/ MEHBARERERE L, FEERT 1T,

£F (1 A), #igdEry iRk -3.9C, EEEHA 26.9C, BitMzEk30C, F
ZF 4H), HItBEFED, BEBESREIHTEURIUEE 4C, EEFREER
FHRBEEARC, EEE, B0, BERBERTELREB. 22 (TA), it
FAREDT 0 L SBEFRAD, PR EEIEH K 24°CBIHRE B 28C, Bt
4C, CHRBXAERE L, TRECHEAERELME, B THRERN29 ~30C,
B, FERATEMILH R RETHE, SEMEERRIEERANH Y 10—11 5, R
XHF11—12 B,

1.2.4 #WiR

B FRKFARZ BN 2T E RS, T EIDSNERMRRLEKESPIL
FRFEZH. BEERHHBEEEZ A 22" BHM “WE" B, ZXMAES.
BEOE . WP MHFRSSHERNENE, 76R400E XK R SRS EKER
SEemF, MM TE - B2, WRERLMERAREEHKRTETFRE4~6C,



EE A ERRET R, 8 - KZERBE BN

i ED R AR S RBEAMMY, EREEEE —EMNER . KBHFE
BB, 20°N DAE¥E X 2 A KB EAS, 8 AKERER; 20°N LIgEKX 1 A/KBERK,
TR R B R Z M S AKRES. 2 A, 20°N DULERFEKEEER2 ~3C, Mz
B ETRPR/KBUNETEFYRUR 4 ~5C; 20°N UIMEXFEKRESLBESRD, B
BB RKIER 26 ~27C, 5 A, #EMERAKKENARHE TR, B
FFREFEKR L FHRER 1 ~2C, BEERILES, FRKBESBREE, WHEE
K2R = FEEKRL, FRKBA—FZ TS, 528CEH, 8 A, BIMTEIEESE
X KEEN 6C, BEERREKIRYAE28CUE; BIlLkINERZAKA/NERE, B
BFHKIE 24 CHAEX; BETES T EARMEWE, FHKEREN 26 ~27C,

1.3 HEIIEEFSKXSISEEER WL

FENLE EEBRTETERE, RBASRELFERRTFARAEFNNEL, AT
ERME, BAMEERE AR ER S RN, 2RI R,
REBIRY, EERRELE, RESER., FATEEBEM. ENSO E5 2 H B E B,
WA, FEMIBEBMARTHEFENRGRRE (PDO) HMEW, ALLA. EEXNAAHE
HIEA R L, THEDES R EA S FRER RS, REFBXAXFELELEEE o E
I AAEE SR ER (EH., WKBHE. BPEEES), #mMEgmE
WBHAESRE (B4 %5, 2005; FRF 5, 2005; BB %, 2010), EREABER
T, ER[ETESTEEBEARENTREELBREAIBIHEX (Hax %,
2001),

LIRSERBR R AR B EE KB SRERE, BRI RS
(Houghton et al, 2001; IPCC, 2007), #ATi, @REBMAAETFTLR—BEL, FHXK
BERARRARAARGZEMFE (IPCC, 2007; Tyson et al, 2002) , H T RIS
R, SR ARESFEEN SR BRN AR, BEREEEYS, B
X A BRASARAL BE Wi N AR B LA SR X, Hl Tl TSR AR, B2
KREFFMERZEREAR UL GRBIERAARE, &0 2 RRS 5RA B8 6 W 5
WER—FE, FHRIEHE, A THEGSLYNAKREA, BUELEKREL, hESE
TR, FERPMERLE . XRAUTIE LS T 2BR0E 8 5w R 5 R %2 3R 18R
WA ERR, RAERKER. Wik, EENLRSBRTBHmEN, RESEATRNH®
MERE (L2 5§, 2001), —ERRE AR W B O B 1 X2 BRAR AL 1 1 B 5
ERMETF R EE M (NASA, 2000),

ZERURTBRGEM, REERERKKERFEL (EFEE %, 2006), X
AH 2 h EL IS AT IS M IR . R RA S RS, NTEEREITEM
LB RAETESRE R TR =44 I FHMAE RN Bk, 1, B
EILEH TERTRERERBEEA O BEMEFLEX, KEH T BEKMEFEGK
HEAX LM, BUERETHKEEL, EERUEBEANY B, RMELrE: (HER
%, 2005), FEEWTEFESRENEE. REIDGEEIENEEASFE IR E



P E AR 244 B B _b BT G (Y 2 BRI AT S g AR SRR (Stenseth et al,
2002; Walther et al, 2002) —#¢, TIEHAFMAEME, FHitt, JFREEILBEEIMNEN 2K
AF R EIA BT AN A B EAAER L, T EXMREWGEE . BKFRE L AEE I m
SRR R BEK M AMME

1.3.1  wEEE EEFERIFR M EARRERE

HTRERBHEE (8%, JE. RIENREE) REERE (B, BIREH7ER
W) HAARTEERNX, XEXIIRECERBRTREL, EEXMEL, HAIHEX
REEMRAERERN, FFUSRIIBERETHEBEEZ IR, RARTEEXNT
F, EAMUBZRREREEFAE R X LR, B2FEIERES X LEEm, Hik,
ZEWRERNEN, ERAARARKFENAREM, RILEZ KA E TS
BN ESWAVEN , T ELIR 52 74 V-5 Bl 2R 8 PR A w46 BE 7Y U S 3 R RSN ( Tao
etal, 1987), FHit, WERMMERE., ML EZHERFRELTIER. BRES
(2006) BFFERH, ZLWIBBLNEN, BEMKRERLE 20 #4270 ER PR
AT KA BRERRREL, #IX N 20 #2270 FRPEHESRETRHETE, W
KRIT, WS E R R . XM BAAEREZRIARENRBAA BT
&, MHSRHAFAREREIRE (Sea Sufrace Temperature, SST) HWIEMBREABA
RRFER,

1.3.1.1 4%

£2F (12 AZFF2 R/, TH), REEE EZLFXNNTT LR ERIMWMH®
RAOEBRRBE (ME L lafim). FHE, ERESAL. Kb, #8E. REBEARERT
bR, eSS HA®E ., BAMEILREE ESBBTEdeX, MEREKT
DX (RFEER) . PEHEE. BHE. AEEMRE . 83 KP# B ReT
HALR. B 1. 1b R, 7£ 1976 FURIA S, REEIL, #RUREE . BE. K
W A LURE B0 Bl P R B AR A P L KUBE S, T 7 3R A e A D 0 A
BUAR AL KBRS 5 76 B ¥ P A o B % e R P R XUBE P, T R O R R o BR IE KL
BF; WE L 1Ib PR UEES, ZAT ESHA-MESHHRREE, MAERES
WML MR- R IR WS . X T £ 1976 £ R RER LUK
REERMPILE FSHEENRER, R, KB L 1c FRIUEER, #1976 2 )5
MAE, RERRUICEERSESE LA S5E 1L IbERGRGEF S 4, 0E
Lle fin, ZERERW. B, BT, RELUK 140°E KIFEHBIRA TR T LS
PR K EEF X7, TIZE4ems . e i B L XU BE - K7, 76 5 8 B0 7 30
R B By Y R A AR AL R BE P K3, TERE AT BARRMEERT. A
Bl 1c®A AR, EREMEILKFELZHARKEARRE A, TERE
FIRRANH BRI MR . XEHER T M 1976 £ FRER T, W8 F4FE
EELFRRKBE
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N b
40°
35 [
30°

25°
20°
15° 3
10°

0

(a) 1961—1990 S FHy; (b) 1958—1976 FERAMIM T HBE P (P38 W45 3 Bt /] P4 (935 KUl &2
1961—1990 M E MV RIG, TH); (c) 1977—2000 4F3HH # T HE ¥
E1.1 AZHEFEELEZ 925 hPa X (m/s)
[ Rk, BE ERA -40 B (Rayner et al, 2003) ]

1.3.1.2 %

BZE (68 A, TH), RERKMB EXXAOSELERRE, IHHTEEXS (0
B 1.2a fiR) . RABRMERFNXMEESELEMR, EREEH . ERMEILIRE
. W EBATVRE WX, MAERENAREE EZRITIRIR, AR B 7K
=BT REX. B 1.2b XMW, 1976 £LIHNES, ERERME. #E. BB LA
TREE KB X, RS EEHRERMEFXY, MEGLRFE EA v Rk
PR, B EAIOLES b2 R R R SRS R 3 . BAE
MU ESH KRR RS0, TERENBIRGE TRV b2 ISR
A FE M. Besh, EREBNAREE EEHARSENF R A XBERATE
1976 SELIRTRE AR ALRE , Pk b= HEXMRR,

M, 1976 SFZEMEZE, RERFMIEE, SEBR LU T 58 1.2b MK
HIRGGREFor A (A0 1. 2¢ BT ) o ERERE. 8. B8 L2 i3 mdL XEE X,
TR AR M A AL 1 40 1)t B JE KA AR JE KU BE P X3 ;. M 1. 2 IR AT LB B,
Mg MERZISE LR, AR, BANPILR PR S RRSEEARRRE 56, &
REMBPEFAEF LS MR A MR R 5. Mo, ERERABETE LS HAR



MR WA W A . XEFERIFRFH 2 ET5E 1. 2b BRI 1976 4ELIRTE XN K 7
WM. R, BERERBALE. $LE LS HARIERORGRE, XRET
RERFUSIEERTIERE ESEFEM 1976 £2 FREENRES .

FHHELRATRERATUKLLE, BLH LT RRELERREF M 1976 4£
ZIEHERIT IR o

100° 10
45° g
N
40° 1

35° 1

N
o
40 R R
35°] v & v ioe e
N R
oA 30 fed
PERE R ¢ . g [ TN
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P » 4 e ey
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2 2

(a) 1961—1990 =S 4EFHy; (b) 1958—1976 SEHEMTHIET; (o) 1977—2000 4511 41 fEF
E1.2 EZPEIEHE 2 925 hPa X (m/s)
[ BEERE: BLH ERA ~40 EANT%R (Rayner et al, 2003) |

1.3.2 o g T KURIUXURE 77 B4R PR BR AR

1976 SFZ R RERBALNE , B0 EER . BRIMNETS, SUOE0RE ISR
<P g TH] XL KURYE 7 AR 4k

L.3.2.1 #H&aKx

1) 4%

AF, WBE L 3a~c 5B L la~c, TURBAMEMEEARMM, ME 1. 3a ALY
A2, REEBLAZHERNHE A TR EX, 7250, ¥0% 0 7R % F M 5 A0 7
ALRURIT T K 6.0 ~8. 0 m/'s, A £ 185 U 30 A B A P28 g TG A 9 2 IR,



HAT3510.0 m/s BL b B 1.3b M 1. 3¢ 4 BIRIIFE 1976 S£ 20T, REEEMAIETE
A RILRBIE R, TifE 1976 452 J5A W BIE T X, XKW, 7E 1976 A
A& ST F JT 1 ARV T L R AL RUR D W58 TH7E 1976 SE 2 )R, XEBEAFE
[ oplin: okl WAk
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45° i 1 1 AI'L F 1 i 45° L i 3% i 1 1 3 1 1 L } T
N . N T N
40° < 40° .
N
35° 35° N
- 30° I - S, T F R
2571 25° .
. ‘o ' - v A
20° 2071 + L i P
g & < . s PPV
1554 » + s\~ 15° N /oo
P WY L
10°1 -~ v 1001 * Lot iy :
n..~..,.. \\‘,,..71;;1" °,H{1r‘/.\ O NI R SR
SR e ‘q\‘\\\,\‘*:‘;;iir’:; 5 ;‘\:*(Lr’//z“’ T b0
0‘\,\-. e N, k\\—-")),!L‘_‘ OB\-\« B E././/././rxf.(¢1
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