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Abstract; Using meteorological data, water area and water level data, and ecological data in the Hulun Lake area, we
analyzed influences of regional climate change to wetland ecosystem evolvement of the Hulun Lake area. Regression analyses
shows (1) climate change presented a warmer and dryer trend during last 45 years that might be the major cause of water
resources deficit and ecosystem degradation; (2) water area and level indicated a consistent trend with an average changing
rate of 34.78km’/10a and 0. 27m/10a, concretely, slowly increase during 1959 —1963 and 1983 —1991, decrease during
1964 — 1982 and 1992 —2006 with maximum decrease from 2000 to 2006; (3)a positive correlation was detected between

water area/level and precipitation with a changing rate of 2 — 19 km” increases of water area per 10mm increase in seasonal
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and annual precipitation , whereas negative correlations were found between water area’level and air temperature and
evaporation , respectively, with a changing rate of 28 — 80km” and 4cm decreases of water area and water level per 1°C
increase in seasonal and annual temperature; (4) induced by warmer and dryer climate, the desertification area increased
to over 100km” , degradation area of pasture accounted for 30% of the total area, the vegetation coverage decreased 15% —

25% since 1974, and the primary production decreased 30% — 50% and less than 20% in the most severe area.

Key Words: climate change; ecosystem degradation; wetland of the Hulun Lake
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Fig.2 Changes of seasonal and annual mean air temperature during 1961 —2005 in wetlands of the Hulun Lake area
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Fig.3 Changes of seasonal and annual mean precipitation during 1961 —2005 in wetlands of the Hulun Lake area
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Fig.4 Changes of seasonal and annual mean evaporation during 1961 — 2005 in wetlands of the Hulun Lake area
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Fig.5 Trends of water area changes of the Hulun Lake Fig. 6 Trends of water level changes of the Hulun Lake
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Table 1 Correlation between water area of the Hulun Lake and meteorological factors ( air temperature, precipitation and evaporation )

W AR Air temperature [& 7Kk & Precipitation 7% & & Evaporation
ol WRER  BL%E/ (/) WREM A% (kmimm)  HEAE R (kad/mm)
r Changing rate r Changing rate r Changing rate

42 Year 0.576 ** -79.93 0.243 0.43 0.456 ** -0.24

%% Spring 0.211 -20.60 0.323° 1.86 0.122 -0.25

EZ Summer 0.517* -49.69 0.290 0.56 0.393* -0.37

#*ZFE Autumn 0.357° -35.49 0.051 0.22 0.502* -0.82

& Z Winter 0.348* -28.09 0.219 1.45 0.446 ** -1.20

« % EAT0.01 BSEE, « M1 0.05 BUMSHEE; + + P<0.01, % P<0.05
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bohemica Schreb. ) .28 2 (Allium polyrhizum Turcz. ex Regel. ) Fll/NEl 3 ( Stipa klemenzii Roshev. ) JE{K 2 ~
4em, T 2006 4EFEK RMAEST , SR Y ERK R ER FTRE B34 X 2002 48, #EIREK B8 —RE R R ERE
RE EZIRE , BEWRET T T 30% ~50% 8% 22K E HH) BT 10% ~45% . BEJRBAEEREL
HERD 1.35% , (0 RE LE TR, “RHBAEGH - EEARERK 20% , RAEFRHLEREBRHEZE
SEREAR,20 tH2E 90 SE LS HFE 2 1L 80 4EU T FE 18.2% , BRI A R 1L 20 42 90 FTFE33.3% A&
Ho JLHIE 2000 4FLURFHEHI M0 X R TALaZ R, K5 SR ™8 A REOK T ER Y . IBAFGFE
TR RS TR .U 2002 ~2006 4FFF4E38 R 213 X 0 — Ui g ts B Rm AR R B, Sa SRBALE
SR G A RS E RN 53% 498 B i S IRA B MR DL B AL B, M we BERE & 25% A2, 1.2
SEAAEYBT & LB BTG K, ZAEA R AMYZEIEL . SR GBRICH A L, BEEERYFECT
VR 16.3% o R RFHERIMIX B TSRS, B T BB B R, i KA SR 2B 'R,
B ER G HAESGERE 58% , ERFRA REBRLKEE,

£2 S8 A WLHMEDEMEDSE(2002 ~2006 4)
Table 2 Height of plants in August around the Hulun Lake area during 2002 — 2006 ( cm)

P FEIRETSF FE BE ZRA M

Y. Stipa Krylovii Aneurolepidium Carex bohemica Allium polyrhizum Stipa Klemenzii
ear Roshev. Chinense Kitag. Schreb. Turcz. ex Regel. Roshev.

2002 33 17 12 13 18

2003 22 15 8 11 15

2004 21 14 8 10 13

2005 21 14 8 11 12

2006 27 16 12 12 14

B FIEHE A A SR E RIA FARE MR, I LSRN BEEIER, BIACKS SR & , B A5
KEAREES NI, Bl R IRW GRS, 66 0 ke TP A amET, BaRalaEsm irigm, mAa
KRR ARRE , BIFFESE TR, X2EMEENERERRBRIMER, HEHADEERBERELZER
KEME R EEWESMAMENNS T, R GS M EETMEEMN B, W8 K E A 2 A8 HH
R BIEEETH, 4508, T TS 2HSEXNFEE ,EVMEHEEZ R TR E NS,

3 4ig

LAV BT, LB T EEEE

(1) FRAE T3 X I 452 M SER A ERBSEBEAR BKED E LB AR Tk, x 5RE
FFREAN AEBEE B, WEMEFHSIBAEERN 0.34 ~0.58C/10a, &K B KE5 514
48.65.16.90.16. 13.13. 40 mm/10a M1 0. 20mm/10a, 4F }2 B . Bk ZFE: &K B B2 43 51 6. S5Smm/10a F1 4.2,
2.0 mm/10a,
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(2) PRSI K SRTE BRI K AL 78 I B B T/, B A e S — B, 1959 ~ 1963 4FH 8 iy 3 m ( -7t)
BTHA,1964 ~ 1982 42 H B4R/ (T FE) B $,1983 ~ 1991 4F 43 sl s 3 im (_EFH) B0, 1992 ~ 2006 4 e
WA CFRE) B A A 21 M ES B (TR) IBER K, MPAeBAREHR LR Y - 34. 78km’/10a,
KA FHEER K 0.27m/10a, T 1999 ~2006 LW EEZE/N T 373. 6km’ L |, 2545 % 8535 537. 76km’/10a, 7K
fiESE T 2.9m, TREZEN 4. 24m/10a,

(3) FHAE A K T T BURK B 54 RN R SR KB MZE L BHXGEITTEN, k2 5SHmEmR.K
PEAEA Y], (B34 R IE A 3¢, U6 A T AR K A7 2 o T K B 38 I i 38 Iy , 47 & 02 f K &30 10mm
W T AR 2 ~ 19km’ , BIAK LT 0. 11 ~4. 19m, S IB-SWITE E B KA XET, (B3 8tk
WL HA W T AU B SR TR TS B, 4E R NS IR TR 1°C, Wi A 2> 28 ~ 80km” , /K1 4 F &
dem £, REBHSIE—F, FIWIEER KA FAEXET], DL E R E & 2 r3g i meE o,
GRS B Yoae Yipiipe R Tiafiap AN E =

(4) e SR R BERFE R, MEKEEHED, B TABEBE MR BEEHTEHR
SRR, XS TS AR, B2 B0 K KSR TE R ZE4E K AL RIEE T RS, B A EA IR E ES
100km” ; 3] 1997 4ERE 37 B AL AR o5 B A 237 B AR 30% DA b 51974 48 LIS B 1 25 B K 15% ~
25% ,EEEE TR 10 ~ 18cm, 42T 21 2003 ~ 2005 4E 5K BB L/ 2002 4E4H L, FLEREFFFEK 1lem,
FE BE ZRBSEEA/NMIFREM 2 ~4om; EHTPET ST RE30% ~50% ;{1545 228 E HH - T+ 10%
~45% ; L R LB T R, R R E SN P E RN RIFOR K 20% ; EFREENRUEERER 1.35%,
FOF R EIRH I Y B SR B T RITR B E R

() TEAREZ RN EHRNEA T , (B X SRR T4b 2 1 B 55 A8 50 R0 8 i 3 X AR AR BT 4k
FREMEZERFE. M RREFRXAN L FREE 23 E R m b T 6k A MAESEN, Hit, iR
HELAECE I B R A S B A TR TR BE
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