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Analysis of the arable pressure on large-scale irrigation
areas in the arid regions of northwest China under
different food consumption patterns
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Abstract: Based on the arable pressure index (API) model, the APIs of large-scale irrigation areas in arid regions
of northwest China were calculated, and the conditions of food supplies and re-carrying population were analyzed under
different food consumption patterns. The results showed that the overall APls were still low, average arable pressure in-
dexes (K values) of three patterns were less than or equal to 1, and the relationship between population and food produc-
tion was relatively harmonious, although there were obvious differences in APls of 97 irrigations under different food con-
sumption patterns. In addition to supplying food for self-consumptions, there was still respectable amount of surplus food,
which was 869.19, 586.18 and 41.46 ten thousand tons, respectively, under the economic society of balanced diet
(PH), a comfortable level of living (XK), and relatively comfortable society (FY). The re-carrying populations were
2698.75, 1465.46, and 75.38 ten thousand people, respectively. The results could be used to provide data and theo-
retical bases for assessing the status of arable land resources in the northwest arid areas.

Keywords: arable pressure index; arable pressure; food supply; re-carrying population; relationship between pop-

ulation and food production; arid region of northwest China; large-scale irrigation area
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Fig.1 Distribution of large-scale irrigation areas in arid regions of northwest China
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Table 1 ~ Grading criteria for arable pressures
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HH § N
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Fig.2 Per capita food demand on different food consumption society
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Note: Data of K >2.0 shown in Table 2. 1:Sixth agricultural division Kaiken river irrigation; 2: East river irrigation; 3 : Muzhati river irrigation; 4: Xiata ir-
rigation; 5:The downstream of Gongnaisi river irrigation; 6: Hetao irrigation; 7: Fifth agricultural division Boertala irrigation; 8:Fourth agricultural division Huo-
erguosl irrigation; 9:Fuhai reservoir irrigation; 10: Kalang gur irrigation; 11:E He Yigan canal irrigation; 12: Tenth agricultural division Beitun irrigation; 13:
MaDi trench; 14:South coast; 15:Honglin irrigation; 16: First agricultural division Tarim irrigation; 17:Tailan river irrigation; 18: Jiaokou irrigation; 19: Eighth
agricultural division Anjihai irrigation; 20: Yangmaowan irrigation; 21:Zamu irrigation; 22: Youlian irrigation; 23: Deng kou yang shui; 24: Fengjiashan irriga-
tion; 25: Third agricultural division Qianhai irrigation; 26: Qaidam; 27: Weigan river irrigation; 28 : Habahe large — scale irrigation; 29 : Hongshui river irrigation;
30: Yellow river valley; 31: Northem of Emin river irrigation; 32: Jinghui irrigation; 33: Shipuchuan irrigation; 34: Hongya mountain irrigation35 : Maying river ir-
rigation; 36: Manas river irrigation; 37:Daman irrigation; 38 : Sixth agricultural division Wujia canal irrigation; 39: Taoqupo irrigation40: Xingdian irrigation; 41:
Huangshui; 42: Hetian river irrigation; 43: Second agricultural division eighteen groups Canal irrigation; 44: Aksu river irrigation; 45: Che’ erchen river irrigation .
The same below.
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Fig.3  Arable pressure indexes of large-scale irrigation area ( K<2.0)
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Table 2 Characteristics of large-scale irrigation area when the API is greater than 2.0
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: a of per
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FTHE X Hetian river irrigation — — 2.021 6574 34.692 30.88 0.068 0.0414
A& ISk T T X
Twelfth agricultural division Toutunhe — — 2.063 7500 0.900 135.88 0.356 0.0766
irrigation
A i+ N R IX
Second  agricultural ~ division ~eighteen — — 2.390 7050 1.130 35.58 0.638 0.0296
groups canal irrigation
A\ i F 24 o 9 X
Eighth agricultural division Manas river ir- — — 2.418 6825 13.468 84.31 0.279 0.0333
rigation
B 58 5T X Aksu river irrigation — — 2.424 7380 16.271 22.75 0.203 0.0307
TS #E X Bositeng irrigation — — 2.470 6945 21.886 59.05 0.142 0.0321
ZE/RELHE DX Qiemo river irrigation — 2.154  2.962 4500 1.155 107.86 0.228 0.0413
A ZIA 3 FHE X
Thirteenth agricultural division Shichengzi — 2.471 3.398 6195 0.350 86.84 0.379 0.0284
irrigation
WA HE X Towers irrigation 2.018  2.507  3.447 8100 1.283 106.15 0.382 0.0286
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13,48 A [X
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A IS B AR FEIHE X
Twelfth agriculture division of Urumqi riv-  28.762  35.721  49.117 7050 0.030 11.34 0.224 0.0747
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T2 IHEIX. Meiyaogou irrigation 844.427 1048.750 1442.031 4800 0.006 64.54 0.120 0.0001
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Fig.4 Classification of arable pressures under different food consumption society
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Table 3 Overall people — food condition of large — scale irrigation areas in arid regions of

Northwest China under different arable pressure levels

PH XK FY
7% 5 ]
o L3 WEEA  WEREAD WEEA  WEREAD WEREA  WEREAD
Level Sub — level Food surplus Re - carrying Food surplus Re - carrying Food surplus Re - carrying
/10% population/J7 A\ /10% population/J7 A\ /10% population/J7 A\
la 47.73 148.19 32.07 80.18 23.31 42.38
1 Ib 541.39 1680.96 338.60 846.49 238.17 433.05
le 368.69 1144.75 376.75 941.88 78.81 143.29
1 Ila 11.26 34.96 3.89 9.71 61.47 111.76
II'b 1.52 4.72 7.53 18.82 31.05 56.45
llla -34.57 -107.33 -44.73 -111.82 -85.86 -156.11
Il 'y -1.19 -3.71 -41.35 -103.36 -68.50 -124.55
lle -65.64 —-203.80 -86.58 -216.45 -236.99 -430.90
A7 Sum 869.19 2698.75 586.18 1465.46 41.46 75.38
T - Tk
Note: — representative deficiency.
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Note: 1~45: The same with Fig.3; 46: Towers irrigation; 47: Urumqi river irrigation; 48:Dang river irrigation; 49:Meiyaogou irrigation
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Fig.5 Food supplies and re-carrying population of large-scale irrigation areas under different food consumption societies
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