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Analysis of cultivated land utilization change in Loess Hilly and
Gully regions based on dissipative structure theory

HAO Shi-Long™?, CAO Lian-Hai’, LI Chun-Jing*

(1. School of Resources and Environment, North China University of Water Conservancy and Electric Power, Zhengzhou
450011, China; 2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Water and
Soil Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China)

Abstract Cultivated land protection plays an important role on sustainable social-economic development in China. For the severe
situation of land use and protection in the Loess Hilly and Gully region, a dissipative structure theory was used to set up an entropy
change model in accordance with the characteristics of cultivated land utilization. Three factors including changes in benefits of cul-
tivated land utilization, photosynthetic transformation and environment play key role in orderliness of cultivated land. Shanghuang
experimental area was used to analyze the entropy change rules of cultivated lands in different periods. Results show a gradual de-
crease in entropy from the “sixth five-year plan” to the “tenth five-year plan” period. The individual entropy change value flow is
—0.652 4, -0.198 8, —0.342 1, —0.266 4 and —0.290 O respectively. This indicates a gradual increase in the orderliness and stability of
cultivated lands in the study area.
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Tab. 1 Changes of ecological, economical and social benefits in different periods in Shanghuang experimental area
1982 < < s T << T e
“Sixth “Seventh “Eighth “Ninth “Tenth
Before ) : . . !
Item five-year five-year five-year five-year five-year
1982 o " ot PG » oo » Dari
plan” period plan” period plan” period plan” period plan” period
. 94.4 418.9 572.7 1127.8 1846 2093.2
Economic  Net income per cap. (Yuan - a™)
benefit
230 366 410 500 550 684.6
Food occupy per cap. (kg - a™%)
510 922 1330 1627 2 250 2250
Grain production (kg - hm™)
i . i 1 36 1 6.9 1 54 1 87 1 105 1 15.6
Ratio of investment to income
. . 1.87 24.5 18.4 22.9 32.0 55.7
Ecological Vegetation coverage (%)
benefit
Soil erosion modulus 6 000 5000 3000 2500 2000 1200
(t-km?2-a?Y
83.1 76.9 70.5 725 71.2 18.8
Ratio of used slope land (%)
. 2 35 18 37 56 83.5
Ratio of harness (%)
. . . 60 46 25 10 5 2
Social Ratio of illiteracy (%)
benefit
Value of household durable 49 980 1210 3500 6 000 8500
goods (Yuan)
. 2 13 15 17 20 25 30
Living space (m°)
- . 40 60 70 85 95 98
Poverty-eradication ratio (%)
Hold proportion of agricultural 2 8 15 36 48 55.8
machinery (%)
F2 FENBHLERXHERFERERETL
Tab. 2 Entropy change of the cultivated land system in different periods in Shanghuang experimental area
Item “Sixth five-year “Seventh five-year ~ “Eighth five-year “Ninth five-year “Tenth five-year
plan” period plan” period plan” period plan” period plan” period
Entropy change caused by the -0.320 8 0.076 1 -0.213 9 -0.072 4 -0.1700
production conditions
Entropy change caused by the change -0.281 6 —-0.154 9 —-0.078 2 -0.1340 0.000 0
of photosynthetic efficiency
Entropy change caused by -0.050 0 -0.1200 -0.050 0 —-0.060 0 -0.1200
environmental change
Total entropy change of cultivated -0.652 4 -0.198 8 -0.3421 -0.266 4 -0.290 0
land
, “ 7z 24.5% , 0.198 8,
18.4% ,
, 34.2% ,
1 90% 1 L
, 40 hm?, :
2.9 kg; , = & 7
1330.5 kg -hm™ 1627.5 kg -hm2,
, , 1127.8 -0.342 1,
1330.5 kg - hm™, 1110 kg - hm™

20%, 39 kg SEE



174 2010 18
“ i , 2000 , ,
6 hm?, -0.320 8
+0.076 1 -0.2139 -0.0724 -0.1700
, “ -0.2816 -0.1549 -0.0782 -0.1340
, , 0.000 0 ,
15 , 1846 , -0.0500 -0.1200 -0.0500
“< ” 500 kg -0.0600 -0.1200
-2 -2
1627.5kg - hm 550 kg 2250 kg - hm % 23t
—-0.266 4,
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