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Ecosystem carrying capacity balance of the Karst region in China, based on the

supply and demand of cultivated land
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Abstract: The present study investigated the ecological carrying capacity of the Karst region in China, with regard to the
relationship between the supply and demand of cultivated land. The study was performed by applying GIS software and the
cultivated land ecological footprint method, and the ecological carrying capacity balance index of cultivated land was
calculated using.the corrected cultivated land production factor of Bijie City in 2014. The results indicated that (1) there is
a surplus and deficit in the balance of cultivated land in northern and southern Bijie, respectively; (2) there is a negative
correlation between gross domestic product and the cultivated land balance index; (3) there is a negative correlation
between the cultivated land balance index and slightly and moderately rocky desertification but a positive correlation between
the cultivaied land balance index and intense rocky desertification; (4) and, of the eight counties in Bijie City, four
possess an ecological surplus, two possess an ecological balance, and two possess an ecological deficit of cultivated land,
with 75.28% of the city’s population living in areas of ecological balance and surplus and 24.72% living in areas of

ecological deficit. The results of the present study provide a basis for decision-making with regard to the adjustment of
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agricultural structure, early detection of ecological security issues, regional economic development, and land-use planning

in Bijie City.
Key Words; Karst; cultivated land; ecological carrying capacity; supply-demand balance ; Bijie City
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Table 1 The result of cultivated land yield factors in Bijie City in 2014

, N ; S Fe 4
T do me Ak EE wEE 0 g
Items Corn Rice Wheat Potato Rapeseed Vegetables

tobacco
4EF# i Annual producti/ (10%1) 100.68 25.05 12.07 84.16 13.3 7.57 186.39
Al A Planting area/ (10°hm?) 173.62 41.77 67.02 251.56 62.75 58.39 166.35
472 Average values/ (kg/hm?) 5799 5997 1801 3346 2119 1296 11205
S BRI The average values, of global/(kg/hm?) 6147 4624 3932 3044 2754 1684 21600
YEHy = T Yield factor.of crops 0.94 1.3 0.46 1.1 0.77 0.77 0.52
=y LB

i B ET A ) 21.13 5.08 8.16 30.62 7.64 7.11 20.25

The proportion of cultivation of crops/%
k= 1 KT Yield factor of cultivation land 1.02
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Table 2 The evaluation criteria based on index of ecological carrying capacity of cultivated land for ecological carrying capacity of cultivated

land supply and demand balance

A Type Bearing capacity status El
HABRFX The area of ecological deficit R 1.45 < EI
HE, 1.15 < EI <1.45
HZS AT X The area of ecological balance i 0.85 <EI'<l.15
H S ZAYIX The area of ecological surplus B 0.55 < EI < 0.85
i 0.55 <BI

EL F A 25K 48 S 75 - #$5 2X The balance index of between supply and demand of the cultivated land ecoldgical carrying capacity
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Fig.4 The ration of ecological carrying capacity of cultivated
land of county-level and the average of ecological carrying

capacity of cultivated land of Bijie city
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Fig.5 The ration of ecological carrying capacity of cultivated
land per capita of county-level and the per capita of ecological

carrying capacity of cultivated land of Bijie city
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Table 3 Evaluation of ecological carrying capacity of cultivated land supply and demand balance of Bijie City

FRERGL B(IX) yNE +4b
ey Bearing County ( districts ) Population Land
Type capacity Hort/hm? He L/ % Hot/hm? L/ % Hoit/hm? HEE/ %
status Number Proportion Number Proportion Number Proportion
AT JEE R 1 12.5 115.26 13.23 104529.2 10.5
The area of ecological deficit ke 1 12.5 100.15 11.49 95450.4 9.59
/N 2 25 215.41 24.72 199979.6 20.09
ﬁj“t‘i?{imbgical balance - it 2 25 176.02 20.2 197981.3 19.89
EBEARK VS 3 37.5 413.42 47.44 512067.7 51.43
The area of ecological surplus =g 1 12.5 66.71 7.65 85594.8 8.6
/N 4 50 480.13 55.09 597662.5 60.03
3t Total 8 100 871.53 100 995623.4 100
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Fig.8 The relationship between the proportion of rocky desertification and ecological carrying capacity balance index of cultivated land at
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