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Fig.1 Variation of air temperature ancmaly from 1968 to 2005 in Zhangye
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Tab.1 The maximum and the minimum annual temperature during 1968—2005 at six weather stations in Zhangye
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Fig. 2 Decadal changes of air temperature for 1968—2005 in Zhangye
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Tab.2 Decadal increases of air temperature for 1968-—2005 in Zhangye
., HEMEE<E/T
[ 3853 HM K e % B WA E REE A E

1980—1970 0.13 0.16
1990—1980 0. 48 0,55
2000—1930 0.44 0.47
2000—1980 0.93 106
2000—1970 1,06 1.22

0.30 0. 26
0.58 1.05 .50
0.23 0.48 0.34
0.81 1.53 1.23
1.82 1,49

0,12
0. 40
0,33
0.74
0.85 La1

0, 20

BETR.AREEREMAY.

R ENIE 38 a EKBRIMAERZAIL
BEARESBEAIBRBFHN—TEIYAEHOR
B, XFHIEHRIBELHEEAGHREAE, -
WEENA PCC2001 MEH 7 T ERXAKHESE
FRF KSR ESREEXERREASE
FHE S50 a AL E S BT EXEBRESKSR
S BERAGLFEER T EUAPEALEEER
IEMAEE R —0.430~0. 961 C. flfilih &I 50 a
Bt XgTE. TS5 AXEHHERRESER
RS BEROEWARERDY ., WRLSIAALA
3 KB F 5 00O Kk E] 8 P 4 ) R4 e
MOREAX AFARBSEBERETIESG MR
MHMREE X BFSHBRESZ2ENARHREE
XM, HBERFUFESETANERRUE R
HEERE HESHESBEWRERAANTIEBE
SEHEETHESEMNBIESY,

HAREETL
AW 38 a AERKEBINE 3 IR,

2.2

160 3 PHHFNX

PR

EMESHE (B3O HM. R HEZRBE)M
KB EIE 38 a RKEILBEERZ THKRXH
REZSHE(EIHILA RE NEZEEALNE
¥F. #WAE 20 #HE 70 FRLURABLEH THK
EEhi . B HBE 70 FEROGEH. B K
A 0 FRFER. FH.ER. REENES
WIKMEKESEER BNESELNHE B RS
B X 28 48 BEAR AT 82/ B K B S I B B WS 6 5
MEHEBRAEER. A10a REMVYEAERE
(Ee) B EE.RE=ZE(X)70 ERAKEKER
R B UXBERHNH.RTEERKRIEHN.
80 AL BB RMEAIR N, WMiE 38 a B RE
AECBHEE. EEFETRNEHE. ML R
RRE=ZRE 0 FREEKBREEHNMN,E 38 a
MAERSARMMHY EFHBE. RAFRARTE
& 20 42 80 FRAME 90 £, ZBHRIRE
BRARD AEXEABHIEEE, T EELE
XA R ER, mAME, AR TRANEFRAKXF
FHBEFRKRAILERS AABEKAKRRERE,
B i 3 %, 20 HE42 80 4 AU % BB L X 3 3R 7 P 1)

——HHRE W ROGE —A— EFE

I O A T N N I B B B A

1968 1973 1978

00T b s HBWE

19983. I
Ly
—~—RFR —w—AHE ——0AR

Akt i e,

1938 1993 1998 2003

xxx PP

1968 1973 1978

19983
£ #

1988 1993 1998 2003

3 Skith 6 M¥E 38 a FISERE KR AETE
Fig. 3 Curves of annual precipitation at 6 stations of Zhangye for 1968—2005



Fol Y. BAKEER TR 38 2 LRSBRELFESH 1051

B AR LK KRS, B RET .
ERBETRARZVTHELIE AEEOE

R, HPRIC X BRI, HE XA
L. AN, A FEKEEBNE REABIHEX

FHRERAKEAER.ENEEFR. BFE.LF MEKBE TR,
FER)KE R a EFEFBRKESEEZFAR,.HE
HMEHTFHEME 4+ @5, BEHSEYNES

PRI 40~~50 a M EBEAKBIFERE, B HER
LEFRAKBEFR VA BAENRKBEERED

2.3 FEREBRSEETURIE

—+— KAl YR —t— HMX
140 oo (HAE) Gt (MEER)  cceee-- £ (HME)
E_ o BRBRWE
]
.'ﬁ.
P
o , y L
1968 1973 1978 1933 1988 1993 1998 2003
£ ®
400  ——+—Hmd —a— R%E —a— A8
Bt (AES) BE(EREL)  ------- B (LA
00
% b ABARNE
200 |
%
L 100 |
0 1 1 1 I 1 1 1 I 1 Il 1 1 L J
1968 1972 1976 1980 1984 1988 1992 1996 2000 2004
&
Bl 4 KW 6 MEIE 38 a BERARTE
Fig.4 Curves of spring precipitation at § stations of Zhangye for 1968— 2005
—e—pas —— F —&— HHE
50 g (BAR) PV AL T 3: BECEERRTE Bk (HMHE)
g a BHBRWE
- 40
£ 3 A
£ A A -
. ; ..... L v LA rﬂ\\ve;fﬂl"i‘l
, "Ammtﬂm
1968 1972 1976 1980 1984 1988 1992 1996 2000 2004
5
—— S —a— RFH — & B8
80 wit (MR g (RER)  --e--e- St (WAR)
g 60 b RBHANE
: 40 Al \ ‘v vﬁ
LPYS XA et A .Aq‘#‘v’WIwﬁ“’A‘v
N A, e X
1968 1972 1976 1980 1984 1988 1992 1596 2000 2004
£ @

H5 FHT6 MM 3B a A FEARTL
Fig.5 Curves of winter precipitation at  stations of Zhangye for 1968—2005

KRG EFREFMPAEBE LY EERNERILZ
— o B T O A A o B O B RO BR A SR RS HEAT



1052 i

W &

o7 n

KU RBRSEMAME —FNEHEHARA#
BREEEVE. ABRAHEEEhERER. K
MRUEV Y FHHX, R HEETFHEHA. B
TRESERIEFEBERMNBEREETE,

MW Bh L RRARNET SRS
(6, ¥ BHEE(RIEREELEAE, &8
EAEREREEVLBRESBEB aYLR
Fdk SRS 65% ~80X 2.

1Y i

REHE HHFE HHE ﬁﬁ& EfxE LA
M6 Mg BE(R)PEE 1968—2005 £ BN

Fig. 6 Frequency of sand-dust storms at six weather

g

B AEERH
DAREERN

]

RESE /K
o288

stations in Zhangye during 1968—2005%

7 30 i A0 7 K M AR B R I 8 s BRI
TEFERGRESETHEE L, A RIRN 5 E
AR, bz X = s w0, FFE KR
. AER/N BENBR, EEERE . R ERK
RERSMTEeXBEENELNER, @R
KEB, EHHABERBERS, FEREAH
BRANEFMNHL.ERAAMELKK. REHA.F
Y IR AL R BB RO X AR R
HERNERZENEHSHER TR, ZER
W R EAEE; [ KK R AR A
HEEEmE T AR LR RSN EMER.

KRR ESKMBE KR . WERIE 40 a RE

RBEE L RAANEEN TR, Z5PEIEFAR, -

BLRRIEMELERFE -, REFER:—F
EAXRRXSMBL, KREEAL. . FBFENILH
BESSARHRH 2BSBRERERT,.AHES
EARKAWBEERMSRERBAERPESEA
BEEATHRSGE RETEASKESEHF X,
B—FEARESHLRIRBIHERTHSHEK
AR SRMHEERER X, ZHESHA
NOAA/AVHAR T E ¥ ¥ 3045 . L8 — {4 ¥ 18
¥t (normalize difference vegetative index, f&j #x ND-
VDG vak s DA B2 1L . 35 th 1981—2001 45 /5
B2 X EH 56 MMl o FiB IR A&, 31 % 8
BE BUREYNE TENEHR pHFEAE.OL
5 B o AR B BRHAE | H o I O E B R 22 M EHIRTY
RMNAATM B4 5 -i¥awH, BHEEHRT

1986—2005 4F [B] Pk T AR 38 0 T 24. 5420, B i b

COEBUEMT 73.08% . MEEEEKTHER —T

BRERKTEXERRSYEEEEAB. BLER
MESHBAEAZENERLA ERESEXT
60 Y4 B S E 1 N, ih a6 W bk, /N F 20 26 B F o BR
gﬁmm[mn
A—FTAXEXBESBREMERHZLEYHE
X, NEREFRERELA BAELZEAT
Hm., —EEX LENET MR A R eIt
RAMEESNTFREELGMRS . TAERIESD
FREAFERANEKERFRNOERLT .2
HSBEAR.£EBXRMEAMRT. EWESARXS
HEERY ARG E R R RS, FHikd
BRTHEWaKAR BPLBRSKUEHTHEETD.

3 SETEAEAXRTHXER

AXFEHH TFRIBELAEPERRZESE
BN H¥EFEMLANER, MIRENR.IECEH
FIMAEBBRNOERERT, ARSI 2R EE
fb 7 B 22 w4 B R 7E B 50 a1, ZE T R A
Mo AR SRR SIREEN XS ERLA—
ERW,RZSBENHEHHANAXL LS E TR
A E KB, B/NK S0 E A AKE s
SR AH ot | R b A IS fnas (| B
AR EE M, BT W TTIL 50 a RAIAKE
BNRESEEARIEE LERERX, HEN
FEHEAFREE 2 mWEE FH4 R0 B,
REMSETREESEBNB AR, RHEX
FHRHETXHTEEARARANSHTERRH
. AEFSEESHESENFERTH—-fES
WA -SSRt ENE,

FETSEWERBEHRA 20 4 60 FRX R
bl B BT R, R BB R H B
HHRIT,AHAESTARER  ZRREEE, 20
4 90 SEA, H A8 BF — IR “ T I R AR
FREMGH, SHERBETBMN 20 4L 60 £
B 12 77 hm®§ B B} 2005 4E/Y 19. 15 F hm?, A%
FHEHELFE SREHESRMERIET 38 2
Mk EETRAEWL., SHEHAHTERRES
AFREE BEEY AR, LA TR
EARBHEE UATEEZRERAESHARE: K
REAMRAAFEUNUANTREREXRATE, ALK
FEACEER R, 7 B AR E LAY L RE | 2 fn 2
THFRAKFRONSFIE, A5 T T K



TN W, B R AT 38 a BUES BB iR

1053

b £:3.< W4

RERE /%

a kM, ——HME - ®E e E
20 - (L1 —— R ——
15
10
5

A
0 A“I‘ gt H PE AT Lt H [P
1968 1972 1576 1980 1984 1088 1992 1996 2000 2004
'S
3 b LR —- HHE —— A —s G
3or - L% =¥~ ER % Rl
25
ol Ny Y Y ,
-2 >
s “q"\ : J
LAY e Ao %
VAV N

e DAV \

! Ty ¢ AN
B et AL N W
2 1976 1980 1984 1988 1992 1996 2000 2004
£ @

B7HENEE (KM 1968—2005 E XA RV LB XSHMBEEL

1968 19

Fig. 7 Changes of gale frequency and sand-dust storm frequency at six weather stations in Zhangye during 1968—2005

BERGEL BT AN SERREFEFGF
.

Mg AGHRE, REARSKRRERS M,
ARAHESET =S A1 88 R0, I8 AR
. BERTEEAN, bR T RRE AR
BTHRSE MET RO RMmES. MEART
HIEAL, LW A gOR AL e AR fh , 1 B X B T 2
R A BOEDS , RE T #E AR 2 e X, (L A7 AU
B/, K AEFRILE AR, RERA R, KAT X

ot 40 T L 7 250 268 0 7K 4 X 6 IR 24 M M K B9 FE AR

A, B THREDEL& . ZSTHR.BEK B
R, ARWE YO8 Mo 6 0 F R B T R, 2
MSBEBGR L M THOREALEE. B4
FHRTAERFRERE KEVEMBIHEEH
R OASBEHTRREAE— L IE T K0S H
BEEAL, T BRI IR A A 3 8 5 SR B b B
&

4 Hig5itie

DEBaR, KAHTEUHLEARBEERR
AFRESBEARHTHREE. X5LRIBRER,
AREHMB LU EELBESREOBREHEESE
*x. FNEARSEELIR RANELHER
TERA I, ROk Rk B o i e BT R
o X P K R T T W, T b 7 R 5 X R0 L A B AR IR
MXEANTHEENEE.

2) WAL 38 a KR 54 B RS KA WM
W B R A TR, 34 A B KR A
i, KK BLERSHAR FR—ERELEL
SRAAE BAHERAMENER, 45 K5E
BEEREREA—EER.

3) AT g K IRk 7 R D R SR A
A —EREY W, M FRNENETEAT A
B b IR A R R AT TR B A
PMEERNGLRBETL. KR HEES
HE,

$ % 37 ik (References) :

(1] ZEdem, B2, BB of 4 ok 40 3 L SUIR S £ PR 2E 4k 69 s L
[1]. hE ¥, 2004, 24(4) . 385— 391,

(2] =& ROHEEELSENFREELL]] R,
2003,22(2):105—110.

(3] #ZE.F B AAEKFAATREEEHXETLRBE
(37, k)it 4, 2001 ,23(4) 423 —431.

[4] ®HS0. BB BRE4AMEEFESAREREMNE
Wi S0 (V148 S FREEHH 3L, 2003,8(1) :84—90.

[5] wx% q@EfeadBafidsERunEm]] TR,
2003,21(4) ;45— 49.

(6] #HEXRBK PEULVRE0FLRELFET] AR,
2002,28(12):33—46.

[7] TAR HHELUFFHESaESBELERRTBRGEH
CF]. ¥ 3R £ .2000,22(3) £ 193 — 193,

[3] EAR 2RESAEENRTRAUKFAR KT BT,
[J]. = B ¥ 8, 2005,25(6) :863— 868,



1054 BoHE W OB mor s

[¢] TS “MEERANHETERAAMML IR .S|REE model[T]. Advance in Atmosphere Science,Z001,18:1224 —
., 2003, 1230.

[10] %%, %A FTRESHEELFRIEFR —LUBRA KRS (19} BB EW+ERPELETABTMEIRIT). RASER
WAHT]. KD ¥ £, 2002,24(4) 414420, #3,1991,2(2),164—173,

(117 BREERY. o EIE 45 F RSB ERRFILI]. SR ¥H. 1998, [20] BEX PEEXRETLSEHEMT]. SR FH.1999,57
56(3):258—271. (2):208—216.

[12] Hooghton J T, Ding Y, Grigga D J, et al. Climate Change [21] ERR LR TEARAESELLREM]/RXTE
2001, the Scientific Basis{ M], Cambridge, U K .Cambridge U- . PE T EAERAEEMS (B2, LR B HEH,
niversity Press,2001.881. 2002.29-—170,

[13] BFE AXEH 20#E+ERALeESEELERGN [22] SER . ETH .6 E. F. 538 HATARE AR E K2
4021 RN T]. TR GFRF R, 2003,8(1) ;26— 34. Fr WIFELT]. @ 3, 2008, 26(1) 65— 70.

[14] ML FEALBMESBEELERABSLHIRENEER [23] DoE ¥ EFEH H2E£2] c PEBLERAEDS Y
(1. FREBHH.2005,22(4) . 465—470. W SHHIT]. 2k % £, 2003,25(2) ;232 — 236,

[15] Mi%R. EAABRLETAREHENHES ERANRNS [24] E#.0RB.BEX. S FEEFGLBRAREMREI] &+
|11 Mk 1, 2002,24(3)  219— 226, B ¥ 8E,2001,21(4) ;322—327.

[16] WER.EAF.ZFHR. 5. PEALSEARETARERR [25] Houghton J T,Ding Y. Climate Change 2000; The Scientific
B E RS S 4T (). % s2 B9, 2003, 23(2) , 152~ 164. Basis [ M]. Cambridge, U K. Cambridge University Press,

[17] EXx&. 23 BTrENRTRTURHB KKKy EL 2001:770,

7. & B #, 2005 ,25(6) . 864 —868. (26] ek AREUSAXEH TR TEEAZANEHBT K

[18] Gao Xuejie,Zhao Zongei, Ding Yihui, et al, Climate change due HAEEE LA SR EB[J]. TRE MM, 2002,25(1),16—
to greenhouse effects in China as simulated by regional climate 23.

Climate Changing Characteristics of Zhangye City
in Heihe River Basin During 1968—2005

LI Ming-ji?, SHI Pei-ji'
(1. College of Geographic and Enwvirowmental Sciences, Northwest Normal University, Lanzhou 730070, China;
2 .Ningria University, Yinchuan 750021, China)

Abstract: At present, researches on climate changes of Heihe river basin mainly focus on the relationship be-
tween basin climate changes and regional water resources, regional desertification and dynamic climatic rea-
sons of sand-dust storms, but less on climate change of oasis region, where human activities are the most
dense and great intense. Based on data of precipitation, temperature, gale and sand-dust frequencies ob-
tained from the six meteorological stations of Zhangye region in Heihe river basin, the features of climate
changes were studied for 1965—2005. Results showed that the regional temperature increasing extension
exceeded the average level of China; the annual precipitation changed a little, but the precipitation had slow-
ly increase trend in spring and winter; the frequencies of gale and sand-dust storm days showed obviously
descending trends, which had clese correlation to the regional temperature increase and the precipitation in-
crease in spring and winter. Meanwhile, the further human economic activities and exploitations to the oasis
in inland valley of arid region also effected the climate change in this sensitively fragile eco-environment re-
gion.

Keywords: Heihe river basin; Zhangye city; climate change; human activities



