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Landscape changes and ecological reconstruction in Minqin Huqu oasis

XIAO Du-Ning', LI Xiao-Yu', SONG Dong-Mei* (1. Cold and Arid Regions Environmental and Engineering Research
Institute , Chinese Academy of Sciences, Lanzhou 730000, China; 2. Institute of Geographical Sciences and Natural Resources Research, Chinese
Academy of Sciences, Beijing 100101, China). Acta Ecologica Sinica.2005,25(10) :2477~2483.

Abstract: The development and utilization of water and land resources in Shiyang river is the highest of the 3 watersheds in
Hexi Corridor of Gansu province, northwestern China. Huqu oasis in Minqin county is a typical dry delta formed from inland
river, and surrounded by desert on the west, north and east. Due to overuse of water resource in the upper and middle
reaches, salt was accumulated in the Huqu delta. Consequently, shortage of water resource and overabundance of salt have
become the biggest problem in Huqu oasis. The ecological environment degraded dramatically.

Using GIS and landscape structure analysis program FRAGSTATS. based on the TM image of Huqu in Mingin oasis in
the lower reaches of Shiyang river Watershed in 1987 and 2001, this paper calculated and analyzed the landscape metrics of
study area in 1987 and 2001 at class level and landscape level respectively,as well as the transformation matrix of the landscape
mosaics. Also the driving forces of landscape changes were analyzed. including the dynamics of runoff and groundwater
resource and their exploitation, and influences of policies and market economy. The results showed that: (1) Patch number of
farmland and desert decreased. but their mean patch area increased. indicating that reclamation and desertification was very
serious in the study area. Contagion index for oasis increased and edge density and landscape diversity reduced. (2) Area of
farmland and desert have enlarged by 1520.46 hm?* and 4941. 27 hm? respectively, and their increase was at the cost of wood
land and grassland, which shrank by 1520.46 hm? and 4941. 27 hm?, respectively. (3) The net utilization of surface water
decreased by 50% in the last 10 years, and dropped to 22.3 X 106m® in later 1990s. Thus the exploitation of groundwater
enhanced remarkably, up to 80X 10°m® per year in the last 5 years. (4) The capability of economic structure standing against
the market economy has depressed distinctly because of the simplified planting pattern which is dominated by salinity enduring

cash crops such as cotton. Based on the above analysis, strategies of ecological reconstruction in Huqu were put forwarded,
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including adjustment of agricultural planting pattern, improvement of water use efficiency, decrease of groundwater
exploitation. emigration of population, adjustment of water use prices, allotment of water resource in the whole watershed,
and transfer of water from other watersheds.

Key words :Huqu in Mingin oasis; landscape changes; water resource; ecological reconstruction
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Fig.1 Landscape map of Minqin Huqu oasis in 1987 and 2001
1. Farmland; 2. Forest land; 3. Grassland ;4. Residential area;5. Sandy land ;6. Salinized land ; the
same below
1
Table 1 The landscape metrics of Mingin Huqu oasis at class level
PD Al
PLAND(%) NP (No. /100hm?) (m/hm?) AREA-MN (hm?) (%) 1Y)
Item
1987 2001 1987 2001 1987 2001 1987 2001 1987 2001 1987 2001 1987 2001
Farmland 36. 34 42.97 259 217  0.3322 0.2784 33.36  36.69  109.37 154. 37 93.28 93.74 78.81 83.87
Forest land  9.13 7.18 143 65 0.1834 0.0834 7.68 5.16 49.77 86. 10 93.30 94.11 85.39 77.04
Grassland 25.31 18.97 303 300 0.3887 0.3848 26.20 21.09  65.12 49. 30 92.25 91.71 79.22 67.62
Residential
6. 30 6. 75 679 691 0.8710 0.8864 15.35 16.32  7.23 7.61 82.06 82.20 36.55 28.79
area
Sandy land 8.91 12.30 96 52 0.1231 0.0667 5.28 5. 72.38 184. 46 94.76 96.02 84.42 81.82
L. 14.01 11.83 174 130  0.2232 0.1668 11.89  9.81 62.79 70.95 93.74 93.87 68.04 64.10
Salinized land
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Table 2 The landscape metrics of Minqin Huqu oasis at landscape level
PD -
Year NP (No. /100 hm?) (hm?)AREA-MN LSI PAFRAC PLADJ (%) Al CONTAG (%) SHDI
1987 1654 2.12 47.13 37.02 1.39 92.28 92.51 45. 66 1. 60
2001 1455 1. 87 53.58 35.21 1. 40 92.67 92.90 47. 34 1.56
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Table 3 Transition matrix of landscape elements in Mingin Huqu oasis
(hm?)
Item Farmland Forest land  Grassland  Residential area Sandy land Salinized land Total Transformed area
Farmland 76.75 4.32 14.76 0. 49 0.42 3. 26 100. 00 +5171. 85
Forest land 7.18 75.67 14. 24 0.18 1.53 1.20 100. 00 —1520. 46
Grassland 9. 95 3. 91 74.89 0.44 1.43 9.40 100. 00 —4941. 27
Residential area 5. 60 0. 54 4.82 88. 61 0.02 0.41 100. 00 +351.90
Sandy land 2. 49 7.92 18.16 0. 00 65.49 5.95 100. 00 +2640. 33
Salinized land 2.29 0.76 9.98 0. 08 2.49 84. 41 100. 00 —1702. 35
2001 1987 Pij i ( ) j( ) The row is data in 2001and the

column is data in 1987; the data P7j in matrix represent the percent of landscape type i (in row) transformed to landscape type j (in column)
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Table 4 Population immigration in Mingin Huqu oasis since 1985~ 2003 (house, person)
2003
1985~1990  1991~2000  2001~2002 Total  Population migrated due to Total population
e lacking of living condition in 2003
House Person House Person House Person House Person — House Person House Person
Hongshaliang 186 713 86 320 70 223 342 1256 1852 6439 2785 11941
Xiqu 456 1867 212 795 104 312 772 2974 1006 3542 4338 18768
Zhongqu 1540 6460 898 4081 503 1671 2941 12212 1022 4495 2495 11607
Donghu 1827 7489 1510 6176 183 630 3520 14295 1779 8004 4013 18424
Shoucheng 205 676 78 203 101 313 384 1192 2133 9905 3966 17802
Total 4214 17205 2784 11575 961 3149 7959 31929 7792 32385 17597 78542
4 ) . 0.3X10°m®
,13340hm? . .
1 (1500 m*/hm?) ) “ ”o2 (5g/L), ,
[lliO . o
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