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Changes of landscape pattern bteween 1986 and 2000 in Jiuquan oasis, Heihe River
basin

GUO Ming, XIAO Du-Ning, LI Xin  ( Cold and Arid Regions Environmental and Engineering Rescarch Institute ( CAREERI), Chinese Academy of
Sciences . Lanzhou , 730000, China) . Acta Ecologica Sinica ,2006,26(2) :457 ~ 466,

Abstract: We reported changes of landscape patterns affected by human activities in the Jiuquan oasis, Heihe River basin, Remote
sensing products of the Landsat 5 TM in 1986 and the Landsat 7 ETM + image in 2000 were used to perform the analysis on a
digital elevation model (DEM) within a geographic information system (GIS), including patch number, arca, shape, and the

spatial neighboring characteristics between the oasis patch and the sandy land/Salinized land patches. We found that: (1) the

oasis expansion was embodied with an increase in the area of each oasis patch type between 1986 and 2000, while intensive human
activities led to an increase in the sandy and barren lands; (2) the desertification threat on farm lands was the most significant in
1986, while the threat on the grasslands was the most severe in 2000. The threats on residential areas were minor both in 1986 and

2000 and remained the same during the 15-year study period, but the threats on other oasis patch types had greatly intensified;

and (3) the salinization threats on all oasis patch types decreased in 2000, which was likely a consequence of water diversion
effort throughout the region. Clearly, human activities have significantly changed the distribution and allocation of the limited water
resources in Heihe River basin, leading to a conflict between the two dominant processes: desertification and oasis expansion. Our
results further confirmed the vulnerability and high-dynamic nature of the arid ecosystems.
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Fig.1 The map of Jiuquan City
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1 ERENBRESRR
1 Landscape types in Jiuquan oasis

F <3l Type

R K PEY 2 Code and Patch Types

1 # K Farm land
2 BKHl Forest land

3 FE#h Grassland

4 7Kt Water arca

530 % Rl

Residential area

6 LI Desert

1 #3 Fasmn land

21 FEAMHES Arbor land

22 FE A KM Brush land

23 Hi A Sparse-woods

24 [ H1 Garden plot

31 & 78 % F i High-coverage grassland
32 178 2 2 Middle-coverage grassland
33 7 % L Low-coverage grassland
41 K JE BLYE Reservoir & Pond

42 i EHE River & Beach

51 WREE A HL City

52 & F B EH Country resident

61 {3 Sandy land

62 X B Gobi

63 &h B Saline-alkali land

64 # 1 #8 Barren land

65 P £y TR Rock and gravel land

2.3 ETRMSFPENSENES T2 E

i
/2

;
:
:
¥
i
i
:
§

‘
¢
)
i

PO

5
b
;
!
;
h
[
i
{
i
1


http://www.cqvip.com

£ 0 00 http://www.cqvip.comf,

460 ‘ £ 05 ¥ H 2 %
i GPS 3R MK HEIE
AT B AR R GIS | sigwgir L
Use GPSto measure “| Put GPS point r I
certain land the image d:::as o E:\Egﬂﬁ Ne
EREE s GWmE | GPS —
Build up visual Visual RN
CANER interpretation interpretation Validate result
REMXRTEE] GIS | gemm symbels § Yes
Relative digital maps ” Compared with the BALER
-_ image data Export result

B2 R AR AR

Fig.2 The chart of the process of manual interpretation
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Table 2 Landscape pattern metrics at class level of Jiuguan oasis in 1986 and 2000
1986 % Year 2000 4 Year 1986 ~ 2000 - {H Changes
R Type BE mSK 44K 4K R mRE ABK SEE BB KRE ABN OBK
CA(hm?) NP PAFRAC SPLIT CA(hm®) NP PAFRAC SPLIT CA(hm?) NP PAFRAC  SPLIT

Bt Farmland 86542.65 166 1.58  161.35 93339.81 170 1.57  127.96 6797.16 4 0.0t -33.%
P4 Forest land 1668.78 58 1.42  421086.67  1856.61 72 1.4 639907.50 187.83 14 0.02  218820.83
B Grassland 44436,33 228 1.48  1611.34 61254.00 217 1.53  621.16 16817.67 - 11 0.05 -990.18
K8, Water area 6617.70 104 1.61  13478.12 8488.26 78 1.62 818141 1870.56 - 26 0.01 -5296.71
5 % Fi M Residential area  7629.57 983 1.54  427761.33  8161.74 1440  1.49  248648.00 532.17 457 -0.05° -179113.33
¥ Sandy land 31947.21 9 .52 2073.46 41654,70 183 1.58  2387.42 9707,49 84 0.06  313.96
% Gobi 123087.70 94 1.44  49.57 9551620 ®4 139 9.4 5150 -10 -0.05 4197
¥ Salinized land 20538,72 65 151 319.07 21303.18 79 1.5 1854.63 - 8235.54 14 0.01  1535.56
#+ Baren land 893.43 4 1.63  3903019.83 1432.80 27 1.47  860163.26 539.46  -17  -0.16 -3042856.57
85T BEH Rock-gravel land 8320.50 27 1.5  7465.65 7675.20 24 1.3 7306.85 -64530 -3 -0.25 -158.80
p 0682.59 1868  15.32  4777026.39  340682.59 2374  14.95  1769295.73 0 506 -0.37 - 3007730.66
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Fig.5 The salinization threat on each oasis patch type in 1986 and 2000
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