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The drivers and ecological effects of spacio-temporal
dynamics farmland in Yanqi Basin
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Abstract: Using statistic data and based on multivariate statistical analysis and literature survey, the dynamics and
drivers of farmland changes in Yanqi Basin within 1988—2011 were analyzed and the effects of farmland change on eco-
environment were studied. Results showed that: (1) The changes of farmland area in Yanqi Basin within 1988—2011
were fluctuated, and total area of farmland increased during the study period. The total area of farmland increased from
76.25 x 10* hm? in 1988 to 135.70 x 10* hm? in 2011, while it increased 178% with the net increase of 59.45 x 10*
hm?, and the changing trends of total farmland area were similar among counties; (2) The main drivers of farmland dy-
namics in Yangi Basin including government policy, economic development, population increase and the progress in agri-
cultural techniques; (3) Farmland dynamics has improved the eco-environment of Yangi Basin to some extent, whereas
resulted in a series of eco-environmental problems such as desertification around the outer oasis, salinization in the inner
oasis, and degradation of lake and wetland, which have been threatening the stability of the oasis. Results of the study
could provide scientific basis for reasonable use of farmland resources of oasis, and for maintaining ecological security and
sustainable development of oases in arid land.
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Table 1  Correlation coefficient matrix of the driving factors of farmland change
HH ltem y X %2 X3 x4 xs X6 *7 Xy X9 X10
Xy 0.20
Xy 0.19 0.78
X3 -0.28 0.68 0.81
Xy -0.22 -0.06 -0.14 -0.13
x5 0.07 0.81 0.98 0.88 -0.13
Xg 0.17 0.77 1.00 0.81 -0.12 0.97
xq -0.10 0.76 0.93 0.95 -0.12 0.97 0.93
xg 0.14 -0.77 -0.89 -0.92 0.03 -0.94 -0.90 -0.97
Xg 0.00 0.08 -0.04 0.09 -0.05 -0.03 -0.05 -0.03 0.00
X0 0.29 -0.27 -0.40 -0.47 0.22 -0.43 -0.37 -0.47 0.52 -0.08
Xy -0.25 0.45 0.26 0.56 -0.24 0.35 0.25 0.40 -0.35 0.44 -0.11
x2 FHEERERSTEHE
Table 2 Eigenvalue and principal component contribution rate
F o FHIE{E TR/ % B otikE/ %
Principal component Eigenvalue Contribution rate Cumulative contribution rate
1 6.70 55.82 55.82
2 1.60 13.32 69.14
3 1.34 11.19 80.34
4 1.04 8.63 88.97
®3 EMDHEER
Table 3 Loading matrix of principal components
Enisr
Principal % % % % % % 5 % % 20 X,
component
1 0.83 0.95 0.93 ~0.16  0.98 0.95 0.98 ~0.96  0.04 ~0.50  0.45
2 0.12 0.26 ~0.24  0.06 0.14 0.26 0.01 0.02 ~0.59 0.2 ~0.65
3 ~0.21 -0.04 0.1 0.54 0.01 ~0.02 0.1 ~0.18  -0.56  -0.26  -0.38
4 ~0.23  -0.01  -0.02  -0.75  -0.02  -0.04 -0.0 -0.04 -0.26 -0.56  —0.18
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