148 %fﬁ%%%%ﬂ No. 14

19994 9 A ACTA BIOLOGICA PLATEAU SINICA Sep. . 1999

RIMSEZU I EE ST MR MW S5
—UFEEAG
BRE  IXH

ChE R BTt f R AE MBS A, BT, 810001)

m =

— A KRR S R i S SRR, MRS RASERTET
HESBALRAUERRIEEAEHEEER. RO FES LA FAERS G RKBHEE
BORRHFE, B TS REEANBREARFONHNLR, HRPRET RAESRER
FETHEAFFAMERES TR, ERERIREL (OKRAR 2C. BASRE; QKR
Fram 2C. BeakiEim 1020 WL TR AN, BEKEEA, 24855 MTHRKBEEETY
TR 0035 BA Lk, 7 [A) AR 4 A A D38 R G O B2 R — B, 3 9 S Rnh IR IR T 2 AL H AR
FE#EXEERAEZER. RAFAEHERABETRELE; $EAKHR “FE” SR TEH
BWME, FEMKPECNE; MR BROSERELEBHETHHELGLAUER,

RER. KEREL HESE; Bl ERER

LHRAUBREANEHETRENEE, EERAZIXE, A4 SFRAIEENH
Rz —, Wi, RPFHFLHTT KEHFFRME GRA L, 1995 ) BE%, 1996;
Nichael C, 1991), .

MYERIANR (RIERY. 1983; 48, 1988; K#Fat, 1994; R S, 1996;
EHE, 1997, MBEBRGSARARFTUHAR, XAEHY RO SBELEBE KRR B
BB, BHENE -HIBERGENS AR, FARBXSESAEAEHUREN, M
BWADEAEMEEM SRS, REE—EREFNEELEUXAFHEBSNISR. K
R4, BRAMEKREN. BBE¥YR, SR¥ZSFI0HEEAT X BHEFRL. T
BAFEREEBINMTE ., BHPEHE, FAXKBARESR. RELA=FRE, MAHHF
[e] Sy 4t 280 9 BE A7 DA R R R ) T AR IR M K 4 O BESF, 19795 T4, 1990), fi e F Hi—
WMAOHBEI LA S YN TRA G R ER SR K ARSI, A RS EEE,
T, HLRIUEBNEEDBEESH ., B RE%ERE Ak XA KT
FRAtaBmr 2 AMNGKE. Bk, AMAFRERLBNSSBZANHREIHLE.

» PEBEERFSHFARATRTH (KZ951—A1—204—04) .
AICF 1997 5 10 A 27 B #),

.« 88 -



HEWT A B AR R R TR NN HBHRETSTEREN.

EAXNEBRENEEE AN REHATEB¥REBIRBEAEEREEMY 8
) MSEER, RRAAXEEME (AXRSF, 1987; HHF, 1989; 1993; ¥HE
i, 1994), KEMNBHEBEEMESHE, MRLFERBEI A TIBREROBE, i
it . REM2RSEZLE, KA MRS Em M ESSERS T oM
L

A B3 A 5 SR AR 1 R R B o) ZE 48 A ) 2

ErEs THNFAERERLTEN, CHREARTREEE, &7 L8, #HHE
MESEH. N—ENESREXE, SBEEZEFEN, MIREZHREMNKS, =
HERHBRAIELR, RATENEHSH. SBERKHEAMARESRNERK. B
BEZEd L. KAFRZNANESIERRE TR M S - RIINASHFRNH
WHSRAE., M, ALERBERBKARGSEERANIRR. HRERHERL
(L HEREHEEB, UAHNEROEBHERERRE KK ETENEL, B
fEHEAHBEENRMK. CHREMRRERE -REXRARTFEGAN, XR2KEFE&
R, EEVESKHUYELSBEARENSGAERBCR. #TKEMEBEMEEZE KX
BEMES A, RESBREASASCRNIERIE. EEAF X ER S REH
BEMERNE., ERTHEOER > M E. EHit, o0& — 80 HEH
HXRFN, RAREEENERRAEH.

RATEBEEE I FERE KR SEE SO LM, ©THBRH 2 & A5 RE A
ERTH. ERAKEARBORET. ZHANYEELEZRARY, ERHHEENE,
AKERBZBITAY. RAKZHA Thornthwaite (1944) 1 Penman (1948) F#k; F
PRI AR TEHA A (1995), HXEFREKESEHBKME WA E, m
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Table 1 Simulated results of evapotranspiration

power and the humidity index in different areas in Qinghai

HEE A B HALRBR AT+2C |AT+2C

K Areas Geography Coordinate Reality PN+0mm [PN+10%
LAT LNGD ALT PN AT ET K PT ET K K

7 7 Xining 36.6 101.8 2262 | 368 5.7 911 0.404 B+4C | 1028 0.358/ 0.394
Bl Minhe 36.3 102.9 1814 | 362 7.9 1003 0.361 B+C | 1123 0.322] 0.354
5 #8 Ledu 36.5 102.5 1980 | 334 6.9 923 0.362 B+C | 1038 0.322( 0.354
1 & Huangzhong 36.5 101.6 2668 | 528 2.8 601 0.878 B+C | 688 0.768| 0.845
1% ¥ Huangyuan 36.7 101.2 2634 | 405 3.0 658 0.616 B+C | 754 0.537| 0.591
K i Datong 36.9 101.7 2450 | 514 2.8 589 0.871 B+C | 672 0.764| 0.840
% B Huzhu 36.8 102.0 2480 | 545 3.4 606 0.899 B+C | 689 0.790| 0.869
4t Xunhua 35.8 102.4 1870 | 264 8.6 1130 0.234 B+C | 1263 0.209| 0.230
3L #l Gonghe 36.3 100.6 2835 | 307 3.3 880 0.348 B4+C | 970 0.316| 0.344

© 90 .



B#1

HH A bR LR AT+2C |AT+2TC
1 [X Areas Geography Coordinate Reality PN+Omm [PN+10%

LAT LNGD ALT | PN AT ET K PT ET K K
#t # Guide 36.0 101.4 2237 | 254 7.2 1084 0.325 B+C | 1228 0.207| 0.228
[f#& Tongde 35.3 100.7 3289 | 432 0.2 635 0.681 C 733 0.590 0.649
JLP§ 3 Jiangxigou 36.6 100.4 3239 | 382 0.6 616 0.620 C 711  0.536| 0.594
¥ Heka 35.9 100.0 3246 | 346 1.1 695 0.498 C 802 0.431] 0.475
27 Xinghai 35.6 100.0 3329 | 339 0.5 703 0.482 C 812  0.407| 0.459
#t# Guinan 35.6 100.8 3201 | 400 2.1 697 0.574 C 814  0.492| 0.541
Sh 3T Waisi 34.3 101.6 3414 | 624 1.2 496 1.258 D+F | 574 1.086| 1.195
¥f 4 ¥ Yeniugou 38.4 99.6 3320 | 407 —3.3 428 0.951 D+F | 503 0.809| 0.890
{14 Menyuan 37.4 '101.6 2850 | 520 0.6 533 0.975 B+C | 616 0.845| 0.929
#r % Qilian 38.2 100.4 2787 | 392 0.7 668  0.586 B+C | 769  0.509| 0.561
8 Toule 38.8 98.4 3367 | 273 —3.1 538 0.507D+E-+F| 638 0.435| 0.479
I £ Gangca 37.3 100.1 3302 | 370 —0.6 579 0.640 < C 672  0.551| 0.601
¥ & Haiyan 36.9 101.0 3080 | 282 —0.1 524 = 0.729 B+4+C | 605 0.632| 0.695
o E A ]

37.6 101.3 3200 | 589 —1.7 365 1.616D+E+F| 425  1.385| 1.521
Haibei Station
[fl{= Tongren 35.5 102.0 2491 | 426 5.2 826" “0.515 =€ 937  0.454| 0.500
PP Zekog 35.0 101.5 3663 | 468 —2.4 367 1.277 D+F | 432 -1.083| 1.192
4 #. Jianca 35.9 102.0 2085 | 353 7.8 1146 0.308 B+C | 1285 0.275| 0.298
# & Dawu 34.5 100.4 3719 | 510 —0.7 464 1.099 D+F | 541 0.942| 1.036
£ Madoi 34.9 98.2 4272 | 304 —4.1 425 0.715 E 500 0.608]| 0.668
H 8 Gade 34.0 99.9 4050 | 507 —2.1 402 1.262 D+F | 472 1.074| 1.182
i5 B Darlag 33.8 99.7 3968 | 537 —1.3 452 1.186D+F+F| 528 1.015| 1.117
A3 Jigzhi 33.4 101.5 3629 | 764 0.1 419 1.827D+E+F| 487 1.570| 1.726
{8 1} Renxiamu 34.3 99.2 4211 | 442 —3.8 354 1.250 D+F | 417 1.060]| 1.166
H# Baima 32.9 100.8 3750 | 657 2.6 603 ' 1.188B+C+D| 694 0.946| 1.142
EH Yushu 33.0 97.0 3681 | 480 2.9 718 0.669 C+E. | 825 0.583| 0.641
3 Nanggen 32.2 96.5 3644 | 526 3.8 785 0.690 B+C 898  0.586| 0.644
# 7K ¥ Qingshuihe | 33.8 97.1 4415 | 504 —4.9 287 1.754D+E+F| 342 1.472| 1.619
it Bk 3 Qumarleb 34;1.,.95.6..,4176.(:397.;, —2.5...506:.,0.785....E 589  0.674) 0.741
¥ % Zhudoi 33.9 95.6 4179 | 386 —1.7 521 1.741 D+E | 610 0.633| 0.696
# % Zadoi 33.0 97.0 - 3681 | 511 0.2 586 0.872 D+E | 681 0.751] 0.826
K % H Da Qaidan 37.9 95.4 3173 | 82 1.1 1117 0.073 A 1235 0.064| 0.072
# 2 Dulan 36.3 98.1 3191 | 179 2.7 1118 0.160 A 1273 0.141] 0.155
%4 14 Delingha 37.4 97.4 2982 | 176 3.7 1231 0.143 A 1394 0.126| 0.139
# /R A& Golmud 36.4 94.9 2808 |39 4.2 1394 0.028 A 1570 0.025| 0.026
¥ # Lenghu 38.8 93.4 2733 | 18 2.6 1371 0.013 A 1557 0.011| 0.012
£ B Mangnai 38.3 90,9 , 2945 | 47 1.4 1156 0.040 A 1319 0.040| 0.040
X i Tianjun 37.3 99.0 3417 | 325 —1.5 549 0.591 D+B | 641  0.546] 0.557
&2 Ulan 36.9 98.5 2905 | 27 2.3 1100 0.023 A 1248 0.021| 0.022
# /R ¥ Qarhan 36.8 95.3 2679 | 24 5.1 1580 0.015 A 1773 0.013| 0.014
# F Caka 36.8 99.1 3088 | 201 1.5 898 0.22¢4 A 1025 0.196| 0.216
/Nt k& Xiaozaochuo | 35.8 93.7 2757 | 25 3.5 1362 0.019 A 1537 0.016/ 0.018
# A #it Nomhon 36.4 96.4 2790 | 39 4.4 2343 0.029 A 1532 0.025| 0.028
% H # Xiangride 36.1 97.8 2905 | 163 3.9 1130 0.144 A 1281 0.127| 0.146
Fii 8 Wudaoliang | 35.2 93.1 4612 [ 265 —5.6 352 0.754 G 422 0.627| 0.690
fETE{ Tuotuohe 34.9 92.4 4533 | 247 . —4.2 448 0.551 .. G 519 . 0.476| 0.523
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¥ Note:

LAT ;: 4 Latitudes (°); LNGD : £/ Longitude (°);
ALT ¥ W B Height elevation (m); PN ;£ K it Precipitation of year (mm);
AT . EF S8 Average air temperature ('C); ET : ##{ 1 Evapotranspiration power;
K. 4F i85 % The humidity index; PT: #B A Vegetation type;
A BT R HHE Temperate dry desert; B : @ % il Temperate STEPPE;
C: #AH Forest; D . BEFTM Alpine desert;
E: B #AE Alpine steppe; F . B M\ Alpine shrub;
G: BIETHE Alpine desert.

MEL1RS, RASHERTXMTESOMESHRBEAERA SR, HIRHE
EHR 0.2 0.5 WEHERM T RN M AN A TERR, WA KEHELK H
HATF 0.2, XEMARIES, BN, RAHBHET R, €50 R ENE R
(— &R T 3200m), MMIFHEBAE 0. 2~0.5 Z 8], A NIREEEMBENA, 07 HEREK
AR . R, FEWIREARO T K, FEHRERLEN S0, K
HAFOSULNAMAZ N HESE, SEENER, HELEFE, P BREE, ¥
KBEENBE, BEEREE 8 UL, AHUBEEMAMEREMANE; AR
1§, H£ETETF 400mm, WIS TE0.5~0.8 ZHEEMK, £ BHESE R, M7
TR, DABREMEENER, FHER%. ER-MN, tXREIEESHYRE
R, HEEANER, XAV BMA MBI, B, REAU, 0k R
WAL S, AR, BT, UATTEEMKAEAILKES FHb%, 5EH
HRE, FHBRESOm UL, ERZESRBLOMEY (EESITROETHS
SR o T8 B 1 b 4 S o R 55 85 0 003 K AR 76 B B B, MUK B AR N ER D, SR MK (4R
HRBE-ACUT), RASHOBEET, HEERENHRR, K FRBERTIX
HBEA G AT 5 XL F £ BRI (£ 2), '

®2 HHEESTHEEREHE

Table 2 The major environmental characteristics of effecting vegetation distribution

K ALT PN AT PT
<0.2 <3000 <250 0~8 A
0.2~0.5 <3000 250~500 2~10 B+C
>0.5 3000~4200 400~800 =2 D+E+F
0.2~0.8 >=>4000 300~~500 <—4 E+G

H: FSENLFERLE]1 Note: Meaning of symbol for see more details in table 1.
o e S48 A8 Ak % 1 8 4 A B9 7T BE B

LR, MHTAURBHREBHHHIARY, RERSBHBHAIBBLEE, MALEH
BRENHE RIS, 1993; EHR, 1994; Noble L.R., 1993). BRI/ B i& LK
A PTG ARG R (FRES, 1997). K A S8 A I8 0 X 7 9 45 554 16 B i 0
mfy RRHEEGHBESRRE, ARRSGRABATHEHBERIEREDL, BR
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BAAK, BXRRERITEE—EBNH.

MARBER (BREEREAREE B0 6 _Fr e RETREEREDITE
FH RD, RFZUNETEES, MEBHEELTRE. R 174, BEBECFYTRE
0.034PA b, ZEREKAZHIEL T R AR, HKIBHEH L HMIAERERE, HLR
THRERNK, EREHFNESER, EZHKTEME, $o8FRETENARE
HE, MRE, BESH K EENTF 0.30, BAL, R#EF. £MEH K EET 0.30, &
R XX T R2HE ERLRONE, EBRRLFEANRM; £ FARREAREH, K
FHBHT K EEEATE0.012, MENMT 0.2, IRFHTNENEANAE, TRUEEE
mE, FZaEELEL. BHRAHM, KRB, B, BRT. MASHPILESN
FRE, UBERDENER. ARIEHMRABRRER, BAKoHFEERARBOLE
BRI EKERFEER, KAMfLTFTERIAR, RAEXBKALE, BHKEE, 51K
EB, TREBRRLET. AN, EHSHFEET-ENRPER, EHPRAER
HmE; BEREE (Ef) ARIREEBHEERARF 0.4 U EHNKHTEE, BiTHE
HERBY, MXEEEET TR, FRERA T, 25 R W R R X B A
X, mEEAAMEEMREERESL, migEMAH, FEHRALHEI X, RBHOH
H, EMOERSEE. BoRBERRIBEEET, SEARERERBREE/FEE, 7
HMEREY BIRLHFED, MR, FRE. BXRESREN TS, A0
EEHFERER, NAPFRAESE: BRBEMIEET., LERUAM AT EESH,
EREMAZK KOG FEFTROREREIREEAREEEREARRBERE.

—BAAREAE, AREH (T RRRVEHERE) MK, REKREGEES, &
T R K, TMERERIFEME, REIERERNZGTHRBRIHME
K R@ENREL, BMTEMAERNE. BARLEELN, ARNFERRRE
BAKBEBTHEL, ERERTE GEFig, 1989) . XEHFLERRH, HEERKES
T, REFRFEMEN, HYHEHIEF, BEEFFERKWAENRR, HEAEE, ERBER,
FAE&SHEYRERFEI FEREEIB B THXFRZWEBRRI ML, L
WERE TR, RbYAemE, AYEERKIBFRIAKI ZAEORE, TEXFHEM
R, MERHEELE, TYRRABRL, BEREHES TR, BUAEH, RRIURE
kM BEEYERANGALE, BRSNS TREER, NiEM+EH, BHENT,
HERM gL RIS T, AR EEEL,
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ANALYSIS ON RESPONSE OF VEGETATION DISTRIBUTION IN SIM-
ULATED CLIMATE CHANGE——QINGHAI PROVINCE AS A EXAMPLE

Li Yingnian Wang Wenying
(Northwest Plateau Institute of Biology, The Chinese Academy of Sciences, Xining: 810001)

Abstract

The total climate dynamics can be synthetically reflected by humidity index in a given dis-
trict. The humidity index in Qinghai Province, including present and future are simulated by
experience formula in this paper. The result shows the humidity index of vegetation distribu-
tion in different areas in Qinghai are obviously different, there is a obviously corresponding
relation-ship between vegetation difference and humidity index. Meanwhile the humidity in-
dex also show that different vegetation will be distributed under the different climate condi-
tions. Evapotranspiration power will rise and the humidity index will drop after the climate
change in future. ((DThe atmospheric temperature raising 2'C and precipitation keeping con-
stant; @The atmospheric temperature raising 2'C and precipitation increasing in 10 percent).
The humidity index of 55 areas in Qinghai will evenly decrease in 0. 034, and the humidity in-
dex drop differently in the different vegetation distribution areas. The decrease in the humidi-
ty index will lead tovariation of vegetation types in every area. The results show that alpine
meadow will transit into temperate steppe, the arid stress in the Qaidamu Basin and Hehuang
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area will go up and some area will tend to desert, and at the same time some alpine deserts in

Xiao-Tanggula will turn into alpine meadow.

Key words: Climate change; Vegetation distribution; Evapotranspiration power; Humidity

index

e Q5.



