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Fig.1 Location of Minqin County in Gansu Province
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Fig.2 Index system of drought driving factors for Minqin desert oasis
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Tab.1 Meteorological factors contributing to the total variance, with the composition matrix
e B IR R FEIF 7 M A sk I oy
&t T/ N 2B/ % &t T2/ % 2B/ % 1 2
1 2.961 59.222 59.222 2.961 59.222 59.222 X 0.821 0.019
2 1.382 27.631 86.853 1.382 27.631 86.853 X 0.982 0.021
3 0.489 9.773 96.626 X3 -0.974 -0.111
4 0.169 3.373 99.998 X, 0.289 0.898
5 8.03X107° 0.002 100 X5 -0.540 0.749
F2 KXKABRFRBEEZAERMSER
Tab.2 Hydrological and water resource factors contributing to the total variance, with the composition matrix
. B U R FEIF 7 M A o W
W : — — : — Hbx
ail T2/ % 2/ % ait TE/ % 2/ % 1 2
1 4.523 75.383 75.383 4.523 75.383 75.383 X 0.940 —0.040
2 1.008 16.808 92.190 1.008 16.808 92.190 X7 0.876 -0.156
3 0.391 6.515 98.705 X -0.736 0.652
4 0.073 1.209 99.914 X 0.946 0.297
5 0.005 0.086 100 X0 0.968 —-0.107
6 1.14 <1077 1.90X107!¢ 100 Xn 0.706 0.676
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Tab.3 Agricultural factors contributing to the total variance, with the composition matrix

N T v 17
o — mﬁé*ﬂglﬁ _ _ &%HX$7':T/7FUHEEA : e B 1
&t T2/ % 2/ % &it 57/ % 2R/ %
1 4.309 86.179 86.179 4.309 86.179 86.179 X1 -0.950
2 0.528 10.554 96.733 X3 0.924
3 0.128 2.566 99.299 Xy 0.922
4 0.035 0.698 99.997 X5 —0.955
5 0 0.003 100 X6 0.889
x4 HESBFETFHEBREFERBSIER
Tab.4  Social and economic factors contributing to the total variance, with the composition matrix
. IR GERRNA() $RICE T A - I s
R yeT ; 5 e : } Hhi
&l T2/ % 28/ % &l T2/ % 28/ % 1 2
1 3.295 65.898 65.898 3.295 65.898 65.898 X7 0.980 0.085
2 1.084 21.684 87.582 1.084 21.684 87.582 Xis -0.971 0.189
3 0.599 11.976 99.558 X1 0.705 0.043
4 0.017 0.344 99.902 X0 0.926 0.276
5 0.005 0.098 100 X -0.188 0.981
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Tab.5 The total index contributing to the total variance
o [IRGEER R FRICFJ5 Fag A e S J5 FaE A
a1t 2% BB/ % it 2% B/ % it 2% B/ %
1 12.516 59.600 59.600 12.516 59.600 59.600 7.915 37.691 37.691
2 4.326 20.598 80.198 4.326 20.598 80.198 4.779 22.759 60.450
3 2.182 10.389 90.588 2.182 10.389 90.588 4.337 20.655 81.104
4 1.610 7.667 98.255 1.610 7.667 98.255 3.602 17.150 98.255
5 0.367 1.745 100
6 4.901X 10716 2,334 X 1071 100
21 -6.918X10716  —3,295X1071 100
Y, =0.1X, +0.11X, - 0.09X; — 0.16X, — 0.26X; +
2 0.26X540.24X; —0.2X5 +0.26X, +0.28X,, +0. 18X, -
N 0.25X,,+0. 23X 5 +0. 23X 1,-0.26 X5 +0.26X 15— 0. 25X ;
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Fig.3 Gravel diagram of 21 ecological indicators by

principal component analysis
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Fig.4 The role of influencing factors in the principal components
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Driving Factors and Mechanism of Drought in Minqin Desert Oasis
SHI Yuan-yuan', JI Yong-fu*, ZHANG Heng-jia' , WANG Ya-yun'

(1.School of Water Conservancy and Hydropower Engineering, Gansu
Agricultural University, Lanzhou 730070,P.R.China;
2.Gansu Desert Control Research Institute, Lanzhou 730070,P.R.China)

Abstract: A comprehensive exploration of factors (meteorological, hydrological, agricultural, social and e-
conomic) that lead to drought in a desert oasis system can lay the foundation for study of arid environ-
ments and the water cycle. In this investigation, the Minqin desert oasis in Gansu Province was selected as
a case study and the driving factors and mechanism producing drought in a desert oasis was explored, ai-
ming to provide a theoretical basis for restoring desert oasis ecosystems. Using principal component analy-
sis, 21 indicators of meteorology, hydrology, agriculture and the social economy were selected to study the
mechanism producing draughts in the Minqin desert oasis from multiple aspects. Evaporation and tempera-
ture were the primary factors driving meteorological drought in the oasis during the study period. contrib-
uting a cumulative variance of 86.853%. Hydrological drought was attributed primarily to public water
transfer volume and reservoir discharge volume, contributing a cumulative variance of 92.190%. Agricul-
ture drought was mainly due to the increase in arable land and irrigation area, contributing a cumulative
variance of 86.179%. Industrial water consumption and the 10 000-yuan added value of industrial water
consumption have become the primary drivers of socio-economic drought, contributing a cumulative vari-
ance of 87.582%. The cumulative variance contributed by the four principal components extracted from the
comprehensive drought level analysis was 98.255% , accurately reflecting the reasons an arid environment
formed. The degree of impact among the nine primary drought factors were ranked as follows: groundwa-
ter extraction volume >reservoir water supply>surface water supply=>public transfer water volume>an-
nual evaporation™>average humidity~>upstream water supplementation™groundwater level>>water conser-
vancy financial expenditure. This comprehensive analysis indicates that numerous factors affect draught in-
tensity and reflect the complexity of draught cycles in desert oasis ecosystems.

Key words: desert oasis; drought driving factors; draught mechanism; principal component



