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Fig. 1 Location of the Qaidam Basin
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Fig. 2 Inter-comparison between NDVI products of EOS/
MODIS and NOAA/AVHRR during 2000-2006



870 oo R

=i 32%:

bt B2 . R 2 B8 19 A SC M4 AT 31 28 K
% Hh 1982-2010 4EFE Bk NDVI BB a]FS . FHAE
XK e 30 0 IR (PR N 5, 2012) X AR 8% ND V%R
PEVEAT VIR D B AL B, R AT BETE PR AVA I KT R
BH G B8 A B T A% 25 SO0 R 1 45 I A g PR R %
NDVI{H B2, A BE A% B B S0 b s s ¢ 11 2
AR LR
22 |ARF*E
2.2.1 SRR K B 12 G

RG-S Gl s B 26 B R A (5 8,
B H X RGeS IR G A AR LA
KK S LR R AR B T 2otk
PERLE GEPE SR, 2011), JF RS 5k 22 (1 (FLSE{H 5 U

HHZ 22)BATRE SRS A RN = R h H 58
km F) RS £
Y=aX +bX,+cX,+dX,+e+e (1)

K Y HRRER X XX XA BIN AR L6
TR G5 e R ; e MFR 2518 .
2.2.2 PRZE LRI

T T T RS Ab 32 AT K B A S T AR A
INE S ARS8 1) & M ENE TS V51 S (0
57 L B2 E) SR ER L, A% B
7RI AR S S LT REAE T A
M RAF MKW, H TR RZREA
P MR W A B S 2 BT AR AR AR RE
MELLHERA TR PR & it . H AT SEPRZE &m0 Al
BT % B L2 B07 I A5 2 4%, A7 AE
VFZ Y LSRR R Mk I L, A A ST
i L3308 35 25 A X, 25 08 T oK = AR
2N 78 K B e B BN 1, I LA SE R L s
LR, DRI BE A% 4 - b Sz WSz 26 B 72 Ak
(HESE, 1999; 1755, 2012), AT -

o 3100P
. 3447 @)
3100+ 1.8P" exp( 235+T)
Ao BN H S2FR 78 & B (mm); P A 7K iR (mm) ;
T3 HSFE4R(C)

2.2.3 S AEERA AT i 2E VARG 56 S S AR A

K F Mann-Kendall 3 F 7% A AT A FH 57K
AR RS B M R AR DL (AR 4, 2011),
HAXTF .

4p , 2@2n+5)
=1t/ .= 1.2
Z. /;].Z’T n(n-1) l;0

" 9n(n-1) 3)

Hi . Z AR REG ¢ MR GHE R p B
P2 T A SHELE (R, R, j<i)H R<R i FLAYIK
Bon WIFPHIWKEE; o) T2,

T£ Mann-Kendall B 6 5, #4541t | Z] <
Zoeary, WA FPBNEA B HEHY 2 Z<-Zo.nif, R
WP S & TR Y Z>Zo it , R FIE
B LA o E MK, 24 a=0.05 B,
Zu.ay=1.96, Mann-Kendall & 25 ¥ % # , 7 1F )7 51
i 2B AL I A (S LR R T, 2 B P AR )Y
H 2AGe T i P A — A B 0 58 S, LA T
fFEEL Z a], MR B8 LA RAS &, gttt b
e T G U VAR o -8 P N R v P A
A S5 AR 58 S A, DA S8 S 15 R 27 1 o
2.2.4 IATHFR L

IR B2 S AR LGS 21 1k B2 0 55 , 7
LA MR LT A MR B P W SO B i, 3K 55t T
FSHFAEAR K 22 5%, DR ] T oY B e 21 41
W B S 2548 LA VA — A K A4 F8 B (ND W B B i
HRKAAR B 43 2k (7 B AE, 2009), H AT
NDWI=(R... - Ry.)/ (R, T Ry, (4)
. 7F Landsat TM/ETM+514 1 |, Roe 1C R 48
I B2(0.78~0.90 pm), Ry A #3021 41 1 BE (1.2~2.5
um), 8 i 1985-2010 4F Landsat TM Fll Landsat
ETMHZ AT T 4eh AR AT R A A 4nsiin
AR AL . SR 2010 4F %55 %5 8] 73 HF 341 Geo-Eye
SAGOO F PRAS R RS BE B IE , R I — koK
PR FEAR I T AR Pk 51 98% LA I .
2.2.5 MEBE AR AYAREPRAR Lt #

RABRER A BT i S %o — 261 o P[] 28 1 iy 72 o
TP ETE B 7 2 (6T %, 2012) AR 1T
A MG E K ZE NDVIFI{E(NDVT ) Tl
LR ML RS 1982-2010 4E M % NDVT 19784k
RIS /A (1

n> k< NDVI - ¥ k<Y NDVI
B = I ©))
nx Yk - (ij
T W AER ko n RS kA5 Qe Wi
PRI RER AR ) B E PRI R F R R
o AR b 2 PEA 00 25 R AR B I S
A EE G A IR Qi < 0, p<0.01), i F iR 1k
(Guore < 0,0.01 <p=<0.05), ZEfb A 23 (p > 0.05), ik




644 TRIGZAS 55+ 1981-2010 4F 55 A F iy U 22 A AR A KBTI R B0 17 871

E I (Qupe > 0,0.01 < p<0.05), B i Z 2K 35 (Ouope >
0,p<0.01),
2.2.6 B A S AT
AHIEATHT A8 Z ot A4 Hr b, 7 T bR Ath AR
R A 2 T TR AR 2 A8 B 22 ] A AH O
PE(TREAE, 2002). A SR FH 3 TR0 I AH 5 43
B 43 SIAF 9 1 R A0 ] ) I K o At ol 2 I
s, B e T HEAR B NDVT S5 R AR R K
LA O R AL, IR — 2T AR B A O R
B LM R BT A R

n

D -0): -]
Ry=—= n (©6)
DR
AR, H x, y PR B O ZR AR 56 R 80 x5 il
Fon x, y WS BE iR IAE; X F1 P s x, y
ik n AP RE s n IAEAEL
FEFELMARC R BTSSR tm Al O REG T
BT

R,-R;R,,
JORD 07 @
P R AR5 £ 3 [ J5 A8 it 1 578 5 2 Z ] 1Y
T A5G R E Ry \Ros R 3 RN B 5 1 5852
At 2 HAR G 3 AR 1 5ARE 3 A R L.

P AH DG 2R 5500 b 35 PR AR 3R FH T Sy, AN
K

126

Rn-m-1

T=
i ®
St R ARG R 2 BEAEC m 5 1

AL

R i A O R B T 46 96 25 S¥s A B NDVT
590 B RN AT R B 7K 2 A AH S 4 S I 6 44
Y M FMAIER <0,p<0.01), WEAF LR <
0,0.01 <p<0.05), A i & 7 A K (R <0, p>0.05),
NEBEEMER>0,p>0.05), BEFHER>O0,
0.01 < p<0.05)FIH i ZIEAH X (R > 0,p<0.01),

3 LR 55007
3.1 SIRAAH F Mk B B LA 4E

1981-2010 4, eI A 3t <R 2 IR L s |
FHHEF(FE 3), 424 IR N 0.68 °C/10a, A #E

He K-S IR H0M 0.66 °C/10a, &7 284k
HERE A ZETRIR B i K, 15 0.83 °C/10a, k2
Bk %= 0.65 °C/10a. H %= 0.64 °C/10a, F %= 0.61 C/
10a. 45 [A] Br 3 VR i 3 3m 1o ¥ 15 15 R 99% 1Y 5t
PR . S AR g Bras v A AR R
TR 255 2 W B, 7E 1985, 1994 4F 3k 3| Ik &, 18
19892000 4Fik B 0 . FZ PR LT 3 IR
31, 7E 1984 ,1988 . 2002 4F- 35 F| 5 4% , 7£ 1986, 1997
2006 IR B0 . AR IR S 3 RIS TR
19851994 ,2009 45 FN 4T , 75 1989 .2000 43k F|
Wl BRF R Lt 2 IR B, 7 19861995
AETR B4 1E 1988 .2000 4F 75 2| i, & ZF-1Yy
SRSk 2 BN, 7 1985, 1995 4F ik 3 i 14 | 15
1989 2004 43k B0, A K P RR LT 3 IR
P 3, 7 1985, 1991, 2003 4F ik | I 4 , 7E 1990,
1997 .2000 453K F1) 0

S 1Y) Mann-Kendall 2 28 6 5 7 (K] 4), 4F
SRR AR AR DU SR TR
F AR AE 20 tiE20 90 AR IS 34 1k 95% B A B
22, 0t HLIE S 90 it 2 745 B2 DX B N A7 AEAS S,
Hrp FH HF E AERFBMEFA 115
X, gy OB FE 1995-1996., 1995-1996,
1993-1994 1994 Fi1 1997 4F , & Z= -4 IE T
G ZAEAT BE X Rl NAFTE 228 SR, SR 5 AR
Bl TAG I A 58745 w7 1) 18 3 4, RIAF PR
IRTE 1998-1999 4F K HE R AF . 28 LTk, SR8 K%L
HE 1998 4 LLUJS TR 835, 9T 1997 4F & A g 58
AR o HAZEAT B A RAE 1995 4F 22 A7t Bt
THERAR AT — AR B SRS

SRR R F HLGIT 30 4 48 1R H R Bt 5 T R
T JE AR KO (E RIS %5, 2012; T =884, 2012),
AR ZETTART | S5 AR 4 5 75 8 =
AR —F, DB ) E(XEDT A, 2010), 545K
M R ) 278 I ] 5 9 i — VLI X —E (HA
[ T AT 0 i SR (2R EE, 2010; ShiliAE 45, 2011),

1981-2010 45, 4 35 A 437y m ) FH 88 7K 1 1A
AN (B 5), B B Fn A K A I 250 n ks
p A S =Y SR A - U N R i N Eh i 2 R
fbo i SAF S ST 4 nT 0, A n] A FHREK
0k 2 KB B, TE 1986, 1999 4F 3k B ik 45, 7F
1987.2009 43k 2| 0, 752 AT F R K i 285 2
BN, 7E 1996 .2005 4FIA B AT , 75 1988 .2003 4F



872 oo OB o o R 2%
3.0 14.0
25 135
2.0 13.0
Ls 12.5
© 10 p 120
= = 115
r 93 r 110
0.0 10.5
0.5 =0.06108x-120.97431 100 1=0.06739x-115.40649
-1.0 - R=0.61178, p=0.00033 95} R=0.67861, p=0.00004
_15 1 1 1 | | 1 90 1 | | 1 1 1
1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010
AEG %\
200 B -gg B
15 ed
: -10.0 |
1.0 -10.5 |
0.5 -11.0 b
115
P 00 & -120
ZE 0.5 mE -125 |
r 4, I -130F}
: 135
-1.5 -14.0 |
20 1=0.06459x-129.0161 145 =0.08314x-178.03173
25l R=0.67949, p=0.00004 {gg C R=0.54424, p=0.00188
3.0 L 1 1 1 1 1 -16:0 L L 1 1 1 1
1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010
ARG O
S o g 2.0
1.5
1.0
O o 0.5
g;rg} E 00
u 1
r 05
7=0.06586x-121.52132 -1.0 »=0.06808x-135.7267
85 R=0.77646, p<0.00001 15} R=0.80669, p<0.00001
8.0 I I L L I I 20 L I L I 1 I
1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010
AR Efy

—o— RAEREMIL —— SEREM I THME - - - LM aiL

&3 1981-2010 4F 48R AR B S IRAEPRAR b (2R ME a3 Ko 5 AF B -1

Fig. 3 Inter-annual variation of temperature, linear tendency and 5 years running average in the Qaidam Basin during 1981-2010
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Climate factors change and its impact on lake area and vegetation
growth in the Qaidam Basin during 1981-2010

XU Haojie, YANG Taibao
(Institute of Glaciology and Ecogeography, College of Earth and Environmental Sciences,
Lanzhou University, Lanzhou 730000, China)

Abstract: Changes of climate factors in the Qaidam Basin during 1981-2010 were analyzed based on the month-
ly temperature and precipitation data from meteorological stations. Rate of linear tendency and Mann-Kendall
test were used to illustrate the change trends and detect abrupt changes of meteorological elements respectively.
In addition, lake area changes and vegetation activity changes in the Qaidam Basin in response to climate chang-
es were discussed using Landsat TM/ETM+ images, NOAA/AVHRR-NDVI and EOS/MODIS-NDVI products.
The results showed that (1) The Qaidam Basin experienced an overall rise in temperature, especially in autumn
and winter during 1981-2010. Temperature changed abruptly from low to high in 1987 and the increase has be-
come more rapid since 1998. (2) The annual available precipitation showed a "decrease-increase-decrease-in-
crease" change in recent 30 years, but the inter-annual trend of annual available precipitation was similar to an-
nual mean temperature at a rate of 5.65 mm/10a. Available precipitations were low in 1981-1985, 1990-2001,
but high in 1985-1990, 2001-2010. An abrupt change to warm-wet happened in the mid-late 1980s. However, an
overall trend of warm-dry was detected from the mid-1990s to the end of the 20th century. A significant
warm-wet trend of climate has arrived once again since the early 21th century. (3) Variations of lake area and
vegetation growth were significantly affected by the change of wet and dry climate. The "expansion-atrophy-ex-
pansion" pattern in lake areas correlated with summer available precipitations which happened in 1985-1990,
1990-2001, 2001-2010 respectively. (4) The "degradation-amelioration-degradation-amelioration" pattern in veg-
etation growth was closely related with growing season available precipitation which happened in 1981-1985,
1985-1990, 1990-2001, 2001-2010.

Key words: climatic factors; lake area; vegetation growth; the Qaidam Basin



