M A8 Ak Bili M A P 2 B P 55 i BE 5 10 A T 2 e

* 3 E

(b B AR 5 B, dB st 100012)

(E]

AR E W) Z R R BT ST F 4552 BT, SO REE 1A QUS4 ) ol

RIS R R B R TE RS HAEAE A AT T e, HAT, A A= Z Rk 2 i

AIBFE AR B AR BIFSE T 2R

[RER ] AU 2R
[FESHES] 0142.2 [XEMFRIBEE] A [XEHS] 1009 - 1742(2008)07 — 0060 — 09
SV WIS S,
1 HIS

A W) 2 REPE R N DS LA A7 I SRRl — T T4
NRARMEEEA IR, 55— T7 1 SR T 5 A 5

W Y Z R RS W A A R G RRR E PRy

BRI R R T SRR ER
RSV S Ra o -0 1 B | A NE~ 3 Y A 0 2
MR RBE T AEal, A Tk Lik, i T A
KRG B TF RV AN E H Ho & J T AR, i b 5k
SERE LA T H KA, ik 248 fh it Bk A4
7 AR G ) 1T X N AR A IR B R i L Ay
SARFNFEM A5 Ak 3 B 45 AR T R K
A AR Z AR SN FE A, S e A
T2 00 2 B SR T R K A e As s fe s
58, IR CO, Ve B2 38 i 7= A= 11 38 28 800 4 7T
AEfHT 1990 — 2100 4F4 3K R IR P43 1.4 ~
5.8 C', SMEASMLIT | A WO B 0 BR B ks | i
LAY TR | X ST B 7 A B A AL A )
FIAIAH EAEHT . [RIA B (o —Se i ol oK 4 fifi— 264
Fiv BRI, ol S O B A R A b AL R R
PERE SR AR LI A, WA T S A X ) £
FEVE 52 XA RO 28 ) 2 R v B AT R B

(W B H# )
[Ee¢WA]

2007 - 01 — 12 f& [ H %] 2008 - 04 - 13

SRS A ) Z AL R R R R — S
WA AR, B AR~ A 252 A G B A BR
AR NRZETIRA 2, R AR A 2%
A YU AR T I RO R R
BRI, [ 20 fHa2 90 AFARLIK , Bl % X< A28
AT Y H i 5 TE A AR W) Z ARV R P RO Tz T A
UNZE SRS & Po g R ik S e I SR k7R
HOAE A R R, SR AR R S
PESZ R Y [R) R 2 22 i R BRAR AT T B AL, B
PR AR AS AR 5 15 Z IR ) B 22 B A A 25
R RETE R 7 T AT I JEAT — 28 B4 T R
Ao AR AT A 1) 22 A ) 2 T e 4 A SR T 9T K
it — TR R

2 SEEEEY SEERmMTR R

2.1 SRETHXEEZFEERRI

A SR AW AT R IS, Bl 2R
W R e ik Z R PE R BT 2 AR R DNA Z2FE 1
Menelly i‘f‘?m N R 2 VR R A Y | S
PR A R o 5 D A 5 L. Solbrig 4548 i
AWy i A AL S i 2Ok A 0 1 KF OF S IR
Yy AL F EE A RN AR &, st 2 FLA O sl £

[ 58 B O o T e L A A A P A S 1 4K A A R G R {5 6 35 4 7 (2004BA611B0203)

[(MEERA] RAEE 971 - ) 5 TR R30I T o [ PR 5 B 22 BF 5 Be 8 BT 5E B3, F 50 07 18] Sk A 22 e A 2 5 i) B HL 3 )i

60 HETIERZE



REPESE P I Bl ] 8t 15710 S O BRAE AL ZRETE
ARl Bl S b B R R A S A R
Fh L DR B Z2 R AL ,  phe S T I (AR Al 2 205 4 ) 2
Rz HE B 2 AL, Rk (i A S R A Al i
T ALE R R e R R 5 s e

PR EIE K 1 BE AL R | SR S SR T
FasE G 2R, A o R Mo 384 40 0 4 A Bt
IS AL Z RS, P Rhist (G4 AL 38 15
BRZAE FRBYIAR G, EPE Sl 5 A
T 1 B O, S Ao 35 R R 5 A 9 e
TH IS RE AR (AN ZEAR ) A AR T S

HURT, 26 T M 78 1k % 25 0 2 8 5% 1 1
FIARZ , O A R 2 XA 5 3 4 %5 i F2
(SR 005 75 A L S A 4 T e —
ST A7 2 B Y B R T, A BF 5Tk I A O
B AL X e A A X 3 1 ) R % 8 5
T —EMEW, — SRS i TR
JIN 3 B R K, i PR S S A Al R W R K, X X
L A RER 9% o NS B S W 7R (9 O P NI
Wyl (R 3 B ) R TR R Y Y B T
SR AT 4
2.2 SEITAITMF SRR

IR RS R HEAGHNNE , EESRS
o, W S LARRRE SR AETE TR IR T ARSI B D R4
(LB =% W2 E RIS R % TRERE) . W 2 4E
P — 5 23 ()5 L P9 0 A i 40 A B 2R
AN LKW AR

A X A ) R o R K 1 A
T 72 A S, YL A Al o 3 o % e kA B
SR 5 B 10 5 00 1 ) e A S e K
= g 4 o S o R A T B0 14 5 0 1T % 4
s 2 BAEREIR , 0F VR 2 ROk UL, A T
T X 4 RIS 2, 1 194 552 W 7 R AT A TR s
XA, T EE T R M AT AR i R |
B AEN MERC AR KRR A W, XY Ok
L TH 25 B0 T ) I S R ) A
S A I A B R T A 30 sl R PR | A R A M
Bl 3 07 BRI 10 124 i 0 o 38 o ) P B A 3
BT 2252 NG ASA SE W), — S 43 A7 X3 PRl f) 4 i
W R H 0 2 T 91l 2 4 H 2 A 31 P e e )
Sy AV B 2k, — 53 A T B R A 3 LSRR AL
ARIF A AT REA A0 38 I A A8 Ak, HLA 6 40
R BR 4 K5 5174 ) bl i DI 35 o M B Ak i

ol o B 28 /D e LA dn—Se R AR |
TR HES AR I RS A e sk s — 2
YR b i ok AR L, —IRIE BT,
VFZ )PP N R IR AN A AR BR T
R, Y RhaE N A AL 5 AR HE A RGE N L, P
FFE B 234 38 B N 5O i 22 A2 SR AR AL sl AR g IR
il A AR AT T T I K 4, e G 55 1 ) b R AR 8
LIS A0S (i S e 3a o S N ) VA & 35
FERAR SR, AR A X P 22 A 1 5 ) L 4
PR o4 | w R R IR L AR A O T
uﬂﬁﬂo
2.2.1 Atk

W el X A 1 3 R 9T B ) e B R I
Pofige . XEAR YK UL, P02 2R Y B I B X3S N TR
B S5 0 AR AL, A R 2E IEE TR (BT
TSI AR R B 45 A K R B TR A4S SRS ] 4y
BEPR YA, R 3 A P s A A [\
HIYIMER I, 5K el T 5 E A A,
2 M PR B | 25 B AR 1 B 52

SRS VP R Z — R E R
Ak, AR AT Sl AE W ) A 1 5 e A R R
TEYEME, 1971 — 1995 4E 65 NHIFl b 78 % ) il
SRR 9 K 7E L E L2, N 1903 4F 5| BL1E
1 100 Z4Erh 39 AW AR ETIEGE 35 MRV IA
Al 2 SRR R SE U TR 5 2K h
8 ™4 i X B 0 0 B AT, 1 AR AR
e VEY)E A AR sh ) 2 AR AR A s ), B
BRI R B AT . S 2 A, X 24 b AR A 508 1 B
1B K B AR B T R 2 SR Y AR ko
JR&

Py ARG Bl 52 A A2 A0 1 52 e A K, T B
Yy S W A AR A e U B R W2 B R BTN
A R — SO i KRR, AN A R KL
IR AR S B A £ P AL 1 b W i A 4 b T
JE T v o — 2 L AR e, fef— S B Ptk £k
BN RFAEA A AR A o B 0 A A R IR T sk
AR R B I E] E A T XA A 0 3 R R
BB A e AR

A A T B A AR AL X W B Bl A )
Hes ), S 2R A0 X 5 T U A Fh S+ 322
M T 7 0 b A T BB IR RN A | X e R R
2SR AR 1 Y T 5 BT TR 1R E R

JUAEA S W A P R T A A A B e 7 L 28

2008 EE105E7H 61



A BT ZBAR H A SR Y LAY 24
PR A AR A i 1 1 ANV A
2.2.2 AR BEAFE

Yrh B UG F BE A 2 R R S B b 2 AR A
SRR . SRS Bt — L8 Yy R R XS o —
SR A R A Y BRI

H i AR AR ) R U F P R 343 5 T
AR TS HGE 2 . Nilson 25 7 BFFE KL, M
1951 — 1994 4F i TR AL Ak, % 75 e W0 2R AR Fl
C 28 M AR AR BT DL A2 S AR A 2
I HA AR R NG X F 8l TA R, Hix
oA KB BRI Y A AR v TR AR A
B AR B A, DA B i e XU R
3 I A8 {5 R bR A 7 1 AR 5 Niemela 25" F
GER B, TSR, Z5 08 W RO e &8 AR A 5l
PIRDREECEE G N, A2 WA AR R o] v 0 i 2D ARG
PFEREAR , 6B I B — L6 BA W) R 2
WD AR FEAOLHEE 1S i Mckenney — Easterling
A RIS AR AR, R p O AR A R A
RS RAR AR AL A0 S5 K 1 I, R | 1Ly S JE R I 340 2
T W ;Epstein %5 BF5E & B, A% A8 A0 IS 6 1] — 4%
FRFIHEAMYE T Co HPEERIEIN 10 % , C, Y
B T W 5 Lasch 28 BEEURFSE & BR300 A0 rh 91 <
Al AE AR 2 22 8% B R AR Ao 2L RSG5 W) AN R, A 7
S B I ZAEVEREAR . WD -F o PR B R
AR AT S o WF 5 e BLAEAS [) A 17 55
I [ 3k 1 VS A AR AR B ) JL T B — 2L
ST AR R B BT 53 DR 4 A6 A
Pyt YRR a1 AT, S 2R FL S LR
) B PR R T A

ST B A Bl ) 4 5 A AR TR A8 )
Fhor A FREERS R AR SN S5 AR L B
A=) A X A AU R, W e SR AT, L B
FEAFRRE N A Se Yy Mot 52 2, SO R 4R &, UG
I Pl A I, A e 52 KR R 2 4
%iﬂié@“” o Iverson I Prasad”m Eﬁ%?’iﬂ[, S5
A IS S E A R E MR R I, 5 RE RN a2
AL BAEY B H A DX 33X R 5T MERE o0 A A
ASAK AT A3 A 3, EE A IR D 5 Currie ™ WSS
B, S A 5 TR 56 N 22 1 5 (T R MESh )
EPEERR S, L S W AN S S AR R T R P R
G, V2 L X AN, R AE W) 5 & PEAE LA AR Tk 42
25 TR VD B B AR ; Hansen 2570 25 R B SR

62 HETIERZE

AR AT S [ AL AR AR A 5 B O ) S IR 2 H i
AR TR TE LA TEVS TR R IR XA W R e
R AR, O HL A e Sh 4y (AN sL sh i A S 28 R
WD AR R B ) (AN € AT Bl W) A AT Sl ) R
. WA R, A, — L3 W) Fh N
TRAMERAE , U1 Bezemer F1 Knight' ™ % IS4 45 £4 %f
e 4 A 5 1 25 SRAR N B 7

SAAS AT L A ) 22 R 1) 52 T 2 DG T R A
B, Gottfried %™ BFFE & B, A5 AE b3 BT 4R B 445
Ly LR RS 5 A 0 A B O B e L 1 o g AR
T REARSL DR AT, i LU A 2500 1o iR B2 b 7 7 1) 9
o B 5 PRI L M7 A R ), A 22 B Halloy ™ B
R I R R TE 25 0 0 A R R 32 S A2 AL i 3h
SN LK ; Green F Pickering”m W 9% %K IS e 28 Ak
X IR 25 LA I L 3 A 5 2 A — R 5
M s Mcdonald TR S T T A L A R £
REME A% A5 A0 B0 2 IV AE 3 SRR Purobit ™ 58 &
A A AS A 0T L B AR W) Z2 AP AR 52 )

SAREARARBR T X S R P R i 2 R AR
SEM Ah XoF - S AR W Th BE R A 7 AR — 0 1Y B
Zogg " R AL L HEREFRAE S CHI25 CF,G -
G + A0 = o P AR
2.2.3 At X A

Yy i Z2 REPERR R I N A B R W) e R 252
JEYESD B RIARIH R . fEAES ARG, WFh e
KAEFEABEAIEAE A A 525 AR Y
HRE SR R (A A R AR P
KR, XEEATR S RHS U N R AR BV
.

PSS HEMA S YR TEAR R R R DGR b mE AR
BRI P A AR 7
TH P E DGR, JUH IS A W) Rl B o S 2k ) e
IENEIRSYIER 7)1 (115 N S FA TR 2 G SR G
PR R, EBAE, RS REh Y
FAEP RIAH EAEHT o AN sh P A 1 A R 1t
I A DRI RE R S 0 I DR A5 [F] 25 T AT 28 R 48
W2k K lFD M, AR B AR At mT AR He k2 e
58U mEgEARRH . Johns Al Hughes[mﬁﬁ?ﬁjﬁ
B, CO, MREER MG ML) C: N i, it
HN S D T DL SE A ) S B i B R B N AL
R E I Fleming 25 RS R B, AR AR AL
SR N RAC 7 BRARE Hu R 2 AR A R ) X I 46
A R R AL TR SE A — U R PR L, e



AR Ak AT 52 ) B H A IR 8 A, Al ] B ) — 2
B AR & s AR A = 1T R S 0 R 2
e Y A

A AR ARKT i b TR AR W P A S R
i O B A R A I Bl SRR R iR AR K
A BILAA TGS e ol (] G 2 o 9 0 Tl B A A A SRR
AR AR X TR S ) B4 AT, A8 K LA G 3 o
A TN HE TN IR BBURRAE M AR s U A
BRI SRS AR A A T A R L ) b
ARG L R BUT ERR R L AR AR IR ]
FESE 0 15 B | Hh B 305 BRORIT S 345 BB A0 5 T 17 5% 1 il
oy A, o nl Rl — 26 B AR Zh W o 0 a2 B R
7 Kudo 1 Suzuki ™ 78 H A B &5 1L (R 5 &
L, IR 5 A S e WIS A% AR b J5 0 RS 45 1Y 52
M) 5 785 45 B DX ) O 5 A [ o T 5 4 B R, 36
G N2 YR ALY R T Lo m A K ORI
15 254 & A AR Ak

SAEARARNE 5 R[] AR ) 22 18] AR ELVE A I
Y BRAR AR | A RN RS S R 1 T A
WA AR R SR, SR AR A Wy 1) AR B AR
FH A AR T G o™ A A e 5 i B
FECT A AL 3R SA70G DL A A5 R G E ) Bl
RS AN e NN ORI ¥ I o T
FRIREL, — MM F AR LR G KA A=Y, R BT
fap s it g A g 22 A R HR I R AR R Y S
FRE M T AP E Y 2R SR FEE MR
VR RS E MR SR
P53 o AR IR R IR VA VAR X A K il i 4R ok B
VT B 58 S 5 i i b 2 TR A 4 1) S M L AR o
A7, 33X L 5 ) S A 2R i A B H T B N A L
W5 T (8] 17 52 00 3 B A= R ™
2.2.4 ARtk

Yy Fh T e W R 2R AR B AR, RS
B B B I A% A S D 2T A ) R B TR AR | R T
ZIHMET . WA SR IR T2 m, Gy
A A 2R R W R R A SR e A B . AR R S
BT Al 1 H RS2RS0T B A B B P R L AT
TP Py ACEE AL 5 B AT R A B 4F 500 km, PR
AR ARV X A5 AR A A AR e 1oz 0 T, 22 5 2
ENEEE i LR I e S Rla o | i 1 e TS A2 =
EARZE SR MTE et Disid#E®
B, A7 S o B R bR, — S A 35 sl ) g
TR, — S A T A R U A A 1 BRI

FEAF i mE T MR Y S A R IR DI ARG
AR B AR T RS 10 ~40 km, 25 A2 5 R 200
km, 7E 6 000 4EHT, R IEMRE , 205 F & ik
=, IS,

Py o PRS0 A T T 1 B4 B SR ),
o L R A de R, Al
T ER KM TR 3 R 5 A AN 4 ~200 km,
PEFmI 20 v 2 FE R B S 1 ~ 3.5 °C, 100
AF PR H 4 R4 A ) A b 3E A 150 ~ 550 km,
Duckworth %5 BF5¢ R B, IR BERG N 2 °C, K PG PERR
Y A B8 R 2R B 100 km; Maleolm 25 W55 %
B, SR AR G | R R AL 8 0, A6 7 RN AT X L
G TNV €N IDNE ST PO B 2SR N
Al ; Lemoine #l Bshning - Gaese ™"’ N B A A 7
éj‘*ﬁkﬂ,@?i/ﬁfﬁﬂ%ﬁ@k()[l lake constance IXJE/(
P BB S B0 T B 0 BE B A AR AR A 2
BB, AR 8 XK I T S S A i b
i 25 H K ; Téllez — Valdés Fl Davila — Aranda“s] ils
FERIN, TEA [ A A A4 5 N (L6 I 2 T 1
CFEARIEA 10 % IREEFH R 2 CREKIE A 10 % Fi
TR TL R 2 CREKIA 15 %3 Rl &) , BB vE afrp
SRR X S AR 5 A L b 2% 128 B 1 4
A AR DXl A P A T 3 R TR TR R X
HF MBS, Shafer 25 W58 & B, 36 [ 1634 4
AR FIHE AR S5 A8 A B U VF 2 W R FNRE R 43 A
T ASARAR T, [1AS 6] 7 1) 3 RS I W R R AT, —26)
Tl 43 A 35 RIS S0 e i A, — S 4 F 43 A S FRLKS 9
K s Crozier " BFFFY K R, S M5 75 Ak 5 B0 & K IR BE FH
5 W 00 S 17 9 P N 5 Erasmus 28 BFSY &
W, ARSI AE IR EETE R 2 C R L, 17 % B Fh I
Vo RE 78 % WAL 4N, 3 % A AR ,2 % K
o Wyl 3 B [ 2R SRR X RS Bl A G A R Xk
U Lexer %57 RS e B, S AE AL ST, WOK A T
o VA DX A AR A A K TR, AR T 4K X3 v
FEI 45 /1N s Dyer ™" BERIBFSE 2 B, MBS A0S, 2% bk
AR A TE R Y R AR AR IR AL 81 m, 1) 2 FS B 4T
R 136 m, LA B 1 40 ol 0 98 3023 ) A 2
B 25 R 1 A R ) R, O ELF 2 W Rl OB RN
.
2.2.5 RN

Y NR YT 2 R, R
AR AV 3 X A D b | A AR B A R 0 A
S )b A, KSR Py s v 450 45 X B AR

2008 EE 105FE7H 63



D7 16 FVEAG R 2 25 R0 B A A5 B S0, A< e A8
EH S AR RS 27 AW A E AR s kY
FiTA S 2R L AR AL X TR 32 A 2 B H
by PR 28 1 R AL b Bl 7 AT KRR, CO, YR
JIE 348 5 (A 0 R sh i ) A R P R
PR ARG 2 K 38 AR ke W Rl AR B
FER IR, L XS A AR LK o B T 3R B = A2 poh —
BEW R B , — e RIEIR IR AR L A A
S AR AR R

2.2.6 A R%

YIFh K 448 )R e A ARSE TS B T R R TCRE
TEF AR, RAE YRR K A X ek Ay
ROATFEZH8E— D I R K42 1 R
PERE, RS M RO B R K A AT
PR R AT AR K s, — Bl e e, i AR
g R AR RS AR A AT | X R R T R S 4 b
FiRE 0/ NI A 3 B 55— 2R BEAL 1, b AR |
KR AT KB AR A A R A
M), {ELXG IR 86 4335 FL AR /I | 18 A5 7 3 T 3K 4 i Jy
HOFEEE SIS AL N W F R (s WO R /L NS 2
N 01 ) 122 52 0, L 2% R 0 S SO0 I B | 4B 3R R )
JUAR s T FZ 52 ma A 45 B9 AROK WG B M BRBE I 2% Al
Folt ) 56 2R P15 L B AR 06 R RN AE (= 224508
W EYIBEER ) . 1E 5 E TR, KRS R Bl AR
TR JFE R EEA A, i~ R Y
PyFp R 45" Brereton %5 B BIOCLIM #5110
WAE 1 ~3 CAFAMEIE R T 42 3P fh 2
A LG B /N Rl FE A R A S, Bk
ZEWIRN NG B EORh R B A | L MR s L e T
T3 C I, 42 AN Rh R 24 ASB B H 90% ~ 100
% SI AT, X 24 A Fh AL R R L Al
LRGS0y e A 7 A9 ot ) o 1 RS S G b ) o
4 Hansen 257 JA45 % I S A5 AR AL S W 16 4
HRATZRAPI RG2S 1) = & MR 8 n , 5 i 2L 3h
Yk 2> . Thomas %”91 e KB, ok 25 30 AE A
AR AL L 2 R W A A = A A X R AR AR
TS AR ST, SRV B R K X 8
2050 4 15 % ~37 % PRI K4 | /N 5%
(0.8 ~1.7 °C)Bfd 18 % (W) Tl K 4 | v 25 THR 1
F(1.8~2.0 °C) W8 24 % YFhoK 4 | 5t s FH iR A
F(RT 2.0 C)¥efli 35 % WFh K 2, S50
S — Sy R A B R BT K
2.3 SREUNESESESHEENTE

Bili b A= 25 R e 2 AR R A5 M A A R LA

64 HETIERZE

Pl ] S 28 (A5 )0 A, 3 ELAS A AR I8 A4 b A
M LB B RGN IR 2 S
WS LA BV R, WAt L R E S YR
Aii AL BRI SR AT G R B ik £
FARHIE S S5 A 56, A AL 32 i 49y ol

B A R R R R S BUES R FE L HMER
Ak
2.3.1 ALEZAGWFRESS

F T A 28 R0 LAt PR B DX 1 b oy 1 25 5
AV A MAESRERA U] B2 R, E4
BRGE, T A R AR 5 SO A A
B RGH B A B KA,

SAEAS A AR A R G0 b PR e S A A X
Y Z R TR BN AR C R
BEY), FROMAEH Hb A PEAT 9SS HEAb B2 R
RN . ARG HE o 1 45 AT 4R A b S AR
SRR A W B M — SRR AL O
— BRI B, XSG AR A SN e R B Y X B
TER AR EE B AN B S 9 DXBRAE IAGHT A o R o B
R AN I A R AR . Malcolm %5 LU
BIOMES HI MAPSS 5 #8L T Ae 22 A 4] A= 25 &R G #% 5l
SEM, J BRAL T RN AT A ) X RS 2 R L A
XS, Enquist Hﬂﬁ?%?’ifﬂ,ﬁg}%ii‘%ﬁﬂﬂ‘
TR A T A A R 0 %o YR L A R T IR Vi 4R
HEBRRGEXSBEK BB, KA B R G 20
TEMIRR AR 5T 550800 ; Mckenzie %™
W9 R B, A A% s AR W 3R (K SC, 3 FOR PR
B G o 52 [ A Bt 1) b R AR AR R A 2 A
Urban 25" B [l GAP BRI 58 % B, K3 4
LR AR M B AL 5 500 ~ 1 000 m, 205 46 7 ZR AR
1428 ;s Kullman " #8598 & 3,20 2006 B FHE5 0.8 °C
{fi 3 -+ 7 3B A9 Scandes B KL & = T 100 m,
Petiuelas il Boada'"" ko & B, S A A Ak e FE R
ABREYH PRI AER R G, FEARMIEIL T
Tt 70 m, = IR AEAMON A i A A R G0k SR T R
TR ARG
2.3.2 ASRLEMARK

SRR R E Y A A R T AR
R B 25 EZAMER R, A2 S
CO, WREEI AN RS BRI R B M
PIRETE AR AL AR AR SR

H AT, XS5 AR A X AR 25 R G0 20 B 5% ) A 5%
B2  RZIE NA Y b FAF AR JEATAAUA 58 . Eh-



man 25 " FIJH GAP BLEIF GIS I F R KB, R
A AR Ak Al A 58 T e BB AR G T B e ] A
(18 5 T AU [ v S RN R 5 R R R G i, DY A R
HF R AL, Amell 257 BRI & B, S5
AL £ 30° A1 ) DX T AR, — L BT AR W) E
T2, UHAE C, AT, $Ay DRk AR s /b b
7 AR A AR AR T BUR 30 5 E R A4 L GAP
RIBEALL A B, AR 100 ARS8 At B v AR AR AR
A — AP IR A AR — B AR B i T i
WFDEAR ; Gao 45" 7 FH X S AT 4k 2l 25 462 780 6 40) )5
R, CO, WREERS A AS AL 5, Bk R R AT
IR RO A5 A Y BB FU R 2 5 I bR e Rogers %‘f[m
T R I, A5 LK X b i b X A 38 R 48 72 A
—SER, Van Der Meer 25 " BT 52 R 8L, S5 AL
140 SR 5 B Y PR IS TR T X e A AR PR S TR S AN
R o5 S 0t e 0 P T R A Weeltzin 457 B
GE I, A6 35 [ g 50 I 2 307 38 N 8 o i AR S 5 T
- I B 0 K TR AT W R A2 n 50
Yo , 3K ST AR AF ZE B 8] 1Y 25 5, A L35, A7 26 gk
D FEN FEBE 20 0648 1k 32 28 B oK S e, A FE ) b
FIAE 35 50 22 S A I KT FH e S E R RS RS

SRR BRG] R — iR A SRR AW
MESRGE S EBRRE NIEBETREBR,
IO R A AN R GRS BT UK R R
T XU A5 S5 R 58 85 4 0 A 5 ), A AR AR K X R
Uy 2% v L DX ) A A R R ), A T R R T R
DX X o I s o s e, AW b A7 AR 3k PR o) 4 e 4
Je HA

3 4iE

25 LT LR AU A2 A A W) 22 B 1 52 0
W E S TARKAY IO, (H R ib AT — L6 [R] i {E
THAEAS JA BOWFFE p G T, Jx 6 [ LR BLAE LR L7
I

1) RAS RS AR Z WA Z AR (R W)
MRS RG) B TR AR R EE RO, A&
Yy Z VR A [R] Ih 23 RO AR W) 5 3R B A R 48
25 XL 2 5 S5 Rh AL W) A A0 A 2 R R DDA
Ko HETAFFEH, O TR LA X Yy b 2 4 4 A 2
BRGZ RN TT W5 2 | 0 AL A x
2R HNE (NN Z R ) T7 F 5 A8 6 5E
SN 2R 5 AR AL 5 R B A7 AEAR KA A B E
P Wb AR FUK 28 J2 e W) 22 AR A Y B 22 0

e, EHAGE B4Rl AR K 4 5 A5 A8 A OC &
AFTEARTA B M . X AL A 5 R K 4 1Y
PLHRAR AR

2) BT AR XS A ) 22 R AR B2, i Bk
RRER A Z RN LR G %8, B 2R
TEARZR (FEN Pfh RS RRE L) XA
[7] 2 YO A A T BEA AN [R] Y S 0z T ELAS [) )=
UK [ AR EL S, A A A5 Wi — Fof R AR W) 22 B
PRI A IR0 5 SN2 A ZHENE . A ATHESE
XBEASAC RS A JZ R B Z RV W BT SR % | T
R A5 B HABJZ I A KA R JZ AR Y 22 R 2 ]
MR B SEA R AR ZE RO

3) H Al ads iife /0 JBE 4 A2 ) 20 AR A 58 3 45 A
RFR GO, A A A2 W) 22 R 52 ) 4 B 50 3
BAT LB SE B AR bR R R PR 51 th TAEYMZ
FEVE U % i A ) 2 R B0 ST K

4) e 7 Al XA S s 1O BB IR S R 4 B 5
WA AP AR RUR 5 A Y B IR A TR K
KA WA BT A R 5 R A ) 22 R AR A Y
BRI, T A 2R 5 et — BT o 32
MBEBE SR 2 2R JOBE T AT ST . X — L8 A= 4
Tl 0 S Wy 22 R DR U, HOAG L B I8 A8 Al %)
A W) Z2 RS2 B, LRI X X 48 5T P B S i
R AEFAA Y B R, FEM AT RGL
TR A B9 AR A o TS AR 3 BE | 25 () A% Jg R 2 (]
SRR A R IEBE | HUR R B R R R
ANFIRPRERIAR L OG AR, LR, i 2 %08 T 4
Yy B AR A TN PR B 25 RN

5) AT 5 BA 580 % IR AL R A= ) 2
FEVE R IR0, AR ER T3 R 2R 2
ELARRYFZM SN, 3 7 A T HE R R XX 2]
FER SR DI FEIR 5 /D X 3 2 ] 5 532 Wi A AL ) s AR
NGE:o

6) Bk = AL T A B A S 2 X 2R ) 22 4
PESEMR BT 5T, AR A — T T T a1 27
X A W) 22 BN 7 A2 S 0, 5 — T3 Th] 36 5 AR e A
FOEX AW SRR A HATBI RS e R
BEXFRIE , W5 ATk b

T FEMFFE T b Wy b xS0 Sz I A Y 40 4% A
KGR HLBE AR Yy B 27 A W R Al A A
SARAS X A= ) 22 B R S R B BE S T, R B
=R EIEFE A AL A X A W) 22 RE PR B R0,
5 LE Y PR 2 Y | S TR RSN Bl A R B4 S

2008 EE 105E7H 65



AR BRI A W FL S 1 AT 3 A
KA E RS RIS SRS AL X 4
ARSI SRR R R R R BRI A Y 2%
PR R TR Z, R Z R bR
FA A e | BT 5 A A5 22 i) A LB A7 )

8) FEMIF 5 A 75 A Xoh 4 e 5% ) 2 {10 138 A1
RS AR E (), ELR— R AT e S 0% T A
OSSR T A I, ST 25 B AR AR Sl i
LK R T BRI 5 3 A5 A R T Y B
Bz b, S b, WA 2 XSRS L AT 9 R
N7, MRS B R L AT 2R B T L s ke
F) IS5 A AR AR A ) L

LU TISE D, 5 AP F8 A A0 4007 07 3 R 4
BFFE i S Al b, i 7 A A 0 R R 2 R A £
REPE R IR A S5 B R R0 5 T TG T 0 ) 5
FORIFSY , [R) I 038 oA 2 6 M [ 4 15 3
AR, LA % 5 H A 2 R IR AR 1) g
W5t

B2 3Lk
[1] Houghton ] T, Ding Y,Griggs G J, et al. Intergovernmental Panel
of Climate Change TPCC, 2001. The Scientific Basis. Contribution
of Working Group One To The Third Assessment Report of The In—
tergovernmental Panel of Climate Change[ M ]. Cambridge: Cam-
bridge University Press, 2001
[2 ] Stenseth N C,Mysterud A, Ottersen G, et al. Ecological effects of
climate fluctuations|[ J]. Science ,2002,297(23) ;1292 - 1296
[3] Mcnelly J A,Miller K R,Reid W V, et al. Conserving the World
Biological Diversity[ M]. The World Bank, 1990
[4] Solbrig O T. From Genes to Ecosystems: A Research Agenda for
Biodiversity[ M]. Cambridge, Mass, 1991
[5] BRRE, SwF EWZHER 2RSS M]. B, R
Bl HA WA, 2001 .93 - 125
[6] Corn P S. Amphibian breeding and climate change: importance of
snow in the mountains[ J]. Conservation Biology, 2003 ,17 (2) :
622 - 625
[7] Blaustein A R, Root T L, Kiesecker ] M, et al. Amphibian breed—
ing and climate change: reply to corn[ J]. Conservation Biology,
2003,17(2) :626 - 627
[8]  Mececarty ] P. Ecological consequences of recent climate change
[J]. Conservation Biology, 2001 ,15 ; 320 -331
[9] Crick HQ P, Dudley C, Glue D E, et al. UK birds are laying egg
earlier[ J]. Nature, 1997, 388:.526
[10] Oglesby R T, Smith C R. Climate changes in the northeast[ A |.
Laroe E T, Farris G S, Puckett C E, et al eds. Our living re—
sources: a report to the nation on the distribution abundance and
health of U S. plants animals, and ecosystem [ R ]. U. S. depart—

ment of the interior, national biological service, Washington,D C,

66 HEIERZE

1995, 390 -391

[ 11 ]Bradley N L, Leopold A C,Ross J,et al. Phenological change reflect
climate change in Wisconsin[ J]. Preoceeding of National Acade—
my Of Science U.S. A, 1999,96.:9701 - 9704

[12] Nilson A, Kiviste A, Korjus H, et al. Impact of recent forestry
and adaptation tools[ J]. Climate Research,1999,12.205 -214

[13] Niemela P, Chapin IIl F S, Danell K, et al. Herbivory — media—
ted responses of selected boreal forests to climate change[ J].
Climate Change,2001 ,48.427 —440

[14] Mckenney — Easterling M, Dewalle D R, Iverson L R, et al. The
potential impacts of climate change and variability on forests and
forestry in the mid — atlantic region[ J]. Climate Research,2000,
14.195 -206

[15] Epstein H E, Gill R A, Paruelo ] M, et al. The relative abun—
dance of three plant functional types in temperate grassland and
shurblands of north and south America; effects of projected cli-
mate change[ J]. Journal of Biogeography,2002:29.875 - 888

[16] Lasch P, Lindner M, Erhard M, et al. Regional impacts assess—
ment on forest structure and functions under climate change — the
brandenburg case study [ J]. Forest Ecology and Management,
2002,162:73 - 86

[17] Mecunlty S G, Aber J D. US national climate change assessment
on forest ecosystem :an introduction [ J ]. Bioscience, 2001,51
(9):720 =722

[18] Ni Jian. Global change and wild species:observations and predic—
tions[ J]. A ZAEME 1999,7(2) 1132 - 139

(197 A e F 8 2R EATTASYREmII]. 4
A 2F 47,2002 ,22(7) ;1153 - 1159

[20] Iverson L R, Prasad A M. Potential change in tree species rich—
ness and forest community types following climate change[ J]. E-
cosystem,2001, 4:186 — 199

[21] Currie D J. Projected effects of climate change on patterns of ver—
tebrate and tree species richness in the conterminous united states
[J]. Ecosystems,2001,4:216 - 225

[22] Hansen A J, Neilson R P, Dale V H, et al. Global change in for—
ests; response of species, communities, and biomes [ ] ]. Biosci—
ence, 2001,51(9):765 -779

[23] Bezemer T M, Knight K J. Unpredictable response of garden snail
(helix aspersa) populations to climate change[ J]. Acta Oecologi—
ca, 2001,22.201 -208

[24] Gottfried M, Pauli H, Reiter K, et al. Potential effects of climate
change on alpine and nival plants in the alps[ A ]. in Korner C,
Sphn E . Mountain Biodiversity; A Global Assessment[ C]. Boca
Raton :The Parthenon Publishing Group,2002:213 - 223

[25] Halloy S R P. Variation in community structure and growth rates
of high — andean plants with climatic fluctuations[ A].in K? rner
C, Sphn E. Mountain Biodiversity; A Global Assessment|[ C ].
Boca Raton ;The Parthenon Publishing Group,2002:225 - 237

[26] Green K, Pickering M. A scenario for mammal and bird diversity
in the snowy mountains of Australia in relation to climate change
[A]. Kérner C, Sphn E . Mountain Biodiversity; A Global As—

sessment| C ]. Boca Raton ;The Parthenon Publishing Group,



[27]

[28]

[29]

[30]

[32]

[33]

[34]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

2002 :239 - 247

Mecdonald D J, Midgley G F, Powrie L. Scenarios of plant diversi—
ty in south African mountain ranges in relation to climate change
[A].in Kérner C, Sphn E . Mountain Biodiversity ; A Global As—
sessment[ C]. Boca Raton : The Parthenon Publishing Group,
2002:261 - 266

Purobit A N. Biodiversity in mountain medicinal plants and possi—
ble impacts of climate change[ A]. Korner C, Sphn E . Mountain
Biodiversity ; A Global Assessment[ C]. Boca Raton :The Parthe—
non Publishing Group,2002.267 -273

Zogg G P,Zak D R, Ringelberg D B. Compositional and functional
shifts in microbial communities due to soil warming[ J]. Soil Sci-
ence Society of America Journal ,1997,61.:475 - 481

Johns C V, Hughes L . Interactive effects of elevated C()2 and
temperature on the leaf — miner dialectica scalariella zeller ( lepi—
doptera; gracillariidae ) in paterson’ s curse, echium plantagineum
( boraginaceae) [J]. Global Change Biology,2002,8:142 - 152
Fleming R A, Tatchell G M. Shifts in flight period of British a—
phids : a response to climate warming[ A ]. In Harrington R,
Stork N E. Insects in A Changing Environmental[ C]. New York ;
Academic Presss, 1995,505 - 508

Jaenike J. Time — delayed effects of climate variation on host —
parasite dynamics[ J]. Ecology ,2002,83(4):917 -924

Stacey D A, Fellowes M E. Influence of elevated CO, on interspe—
cific interactions at highertrophic levels[ J]. Global Change Biolo—
2y,2002,8:668 - 678

Harvell C D, Mitchell C E, Ward J R, et al. Climate warming and
disease risks for terrestrial and marine biota[ J]. Science, 2002,
296(21) ;2158 -2162

Kudo G, Suzuki S. Warming effects on growth, production and
vegetation structure of alpine shrub:a five — year experiment in
northern japan[ J]. Oecologia,2003,135:280 - 287

Wolters V, Silver W H, Bignell D E, et al. Effects of global
changes on above and belowground biodiversity in terrestrial eco—
systems ; implications for ecosystem functioning [ J]. Bioscience,
2000,50(12) :1089 - 1098

Dale V H, Joyce L A, Menulty S, et al. Climate change and forest
disturbances[ J]. Bioscience, 2001,51(9) ;723 - 734

Adams G A, Wall D H. Biodiversity above and below the surface
of soils and sediments;linkages and implications for global change
[J]. Bioscience,2000,50(12) ;1043 - 1048

Thomas C D, Cameronl A, Green R E et al. Extinction risk from
climate change[ J]. Nature, 2004, 427 145 - 148

Hersteinsson P, Macdonald D W. Interspecific competition and
the geographical distribution of red and arctic foxes vulpe vulpes
and alopex lagopus[ J]. Oikos,1992,64 :505 =515

Parmesan C, Ryholm N, Stefanescu C, et al. Poleward shifts in
geographical range of butterfly species associated with regional
warming[ J]. Nature,1999,399.579 - 583

Duckworth J C,Bunce R G H, Malloch A J C. Modelling the po-
tential effects of climate change on calcareous grasslands in atlatic

FEurope[ J]. Journal of Biogeography, 2000, 27 :347 - 358

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Malcolm J R, Markham A, Neilson R P, et al. Estimated migra—
tion rates under scenarios of global climate change[ J]. Journal of
Biogeography, 2002,29 :835 - 849

Lemone N, Bihning — Gaese K. Potential impacts of global climate
change on species richness of long — distance migrants[ J]. Con—
servation Biology,2003,17(2) :577 - 586

Téllez — Valdés O, Davila — Aranda P. Protected areas and cli—
mate change; a case study of the cacti in the tehuacan — cuicatlan
biosphere reserve, méxico [ J ]. Conservation Biology, 2003, 17
(3):846 - 853

Shafer S L, Bartlein P J, Thompson R S. Potential changes in the
distributions of western north America tree and shrub taxa under
future climate scenarios[ J]. Ecosystems,2001 ,4:200 - 215
Crozier L. Winter warming facilitates range expansion; cold toler—
ance of butterfly atalopedes campestris [ J ]. Oecologia, 2003,
135.648 - 656

Erasmus B F N, Vanjaarsveld A, Chown S, et al. Vulnerabllity of
south African animal taxa to climate change[ J]. Global Change
Biology,2002,8:679 — 693

Lexer M J, Honninger K, Scheifinger H, et al. The sensitivity of
Austrian forests to scenarios of climatic change:a large — scale
risk assessment based on a modified gap model and forest invento—
ry data[ J]. Forest Ecology and Management, 2002,162:53 - 72
Dyer ] M. Assessment of climatic warming using a model of forest
species migration[ J ]. Ecological Modeling, 1995,79:199 - 219
Sutherst R W. Climate change and invasive species:a conceptual
framework [ A ].in Mooney H A, Hobbs R J . Invasive Species in
A Changing World[ C]. Washington D  CIsland Press, 2000
211 - 240

Dukes J S. Will the increasing atmospheric CO, concentration af-
fect the success of invasive species[ A ].in Mooney H A ,Hobbs R
J . Invasive Species in A Changing World[ C]. Washington, D

C :Island Press, 2000.95 - 113

Pounds J A ,Fogden M P L, Savage ] M, et al. Biological respon—
ses to climate change on a tropical mountain[ J]. Nature, 1999,
398:611 - 615

Brown J H, Valone T J, Curtin C G. Reorganization of an arid eco—
system in response to recent climate change[ J]. Proceedings of
the National Academy of Science of the United States of America,
1997,94 . 9729 - 9733

Brereton R, Bennett S, Mansergh I. Enhanced greenhouse climate
change and its potential effects on selected fauna of south — east—
ern Australia; a trend analysis [ J ]. Biological Conservation,
1995,72:339 -354

Pounds J A, Puschendorf R. Ecology, Clouded futures [ J]. Na—
ture, 2004 ,427, 107 - 109

Enquist C A F. Predicted Regional impacts of climate change on
the geographical distribution and diversity of tropical forests in
Costa rica[ J]. Journal of Biogeography, 2002,29:519 - 534
Mckenzie D, Peterson D W, Peterson D L, et al. Climatic and
biophysical controls on conifer species distributions in mountain

forests of Washington, USA[ J]. Journal of Biogeography, 2003,

2008 EE105FE7H 67



[59]

[60]

[61]

[62]

[64]

[65]

[66]

30:1093 - 1108

Urban D L, Harmon M E, Halpern C B. Potential response of pa—
cific northwestern forests to climate change :effects of stand age
and initial composition [ J]. Climatic Change, 1993,23.247 -
266

Kullman L. 20" century climate warming and tree — limit rise in
the southern scandes of Sweden[ J]. Ambio,2001,30(2) .72 -
80

Pettuelas J, Boada M A. Global change — induced biome shift in
the montseny mountains ( spain) [ J]. Global Change Biology,
2003,9:131 - 140

Venier L. A, Mckenney D W, Wang Y, et al. Models of large —
scale breeding — bird distribution as a function of macro — climate
in Ontario[ J]. Canada Journal of Biogeography, 1999,26.315
-328

Chapin F S III, Shaver G R, Goblin A E, et al. Response of arc—
tic tundra to experimental and observed change in climate[ J]. E-
cology, 1995,76: 694 - 711

Alward R D, Detling J K, Milchunas D G. Grassland vegetation
change and nocturnal global warming[ J]. Science, 1999, 283
229 -231

Phillips O L. Long — term environmental change in tropical for—
ests: increasing tree turnover[ J]. Environmental Conservation,
1996,23:235 - 248

Ehman J E, Fan W H, Randolph J C, et al. An integrated GIS

and modeling approach for assessing the transient response of for—

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

ests of the southern great lakes region to a doubled CO, climate
[J]. Forest Ecology and Management, 2002,155; 237 - 255
Arnell N W, Cannel M G R, Hulme M, et al. The consequences
of CO, stabilistation for the impacts of climate change[ J]. Cli-
matic Change, 2002 ,53.413 - 446

JEIDE 4 AT ik, Shugart HOH. A 28 b X /N 2 22 14 25 4K 5 i
BRI [ 1] A A 5 2 412, 2000,24(3) 1312 - 319

Gao Q,Yu M, Yang X. An analysis of sensitivity of terrestrial eco—
systems in china toclimate change using spatial simulation[]].
Climate Change, 2000,47:373 -400

Rogers C E, Mccarty J P. Climate change and ecosystems of mid
- atlantic region[ J]. Climate Research, 2000 ,14 ;235 - 244
Van Der Meer P J, Jorritsma I T M, Kramer K. Assessing climate
change effects on long - term forest development: adjusting
growth , phenology, and seed production in a gap model[ J]. Forest
Ecology And Management, 2002,162 .39 - 52

Weltzin J, Bridgham S, Pastor J, et al. Potential effects of war—
ming and drying on peatland plant community composition[ J].
Global Change Biology, 2003 ,9.141 - 151

Thuiller W. Biomod — optimizing predictions of species distribu—
tions and projecting potential future shifts under global change
[J]. Global Change Biology, 2003,9:1353 - 1362

Pearson R G, Dawson T P. Predicting the impacts of climate
change on the distribution of species: are bioclimate envelope
models useful[ J]. Global Ecology & Biogeography, 2003,12.
361 - 371

The Advances of the study on effects of climate

change on the terrestrial biodiversity

Wu Jianguo

(The Chinese Research Academy of Environmental Sciences, Beijing 100012 ,China)

[ Abstract |

The impacts of climate change on the biodiversity are become a crucial issue of conversation

biodiversity. The general trends of the study impacts of climate change on the diversity of gene, population, and e—

cosystem diversity were reviewed and future research also been suggested in this paper. The studies about the

effects of climate change on biodiversity should be further improved.
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