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Spatial differences in per capita ecological footprint and per capita ecological
carrying capacity in Chengdu
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Abstract: By comparing the natural resources consumed by human activities and the ecological carrying capacity of natural
ecosystems, the ecological ‘footprint’ method was employed to quantitatively estimate the status of regional sustainable
development. Through the calculation of the ecological footprint and ecological carrying capacity, regional resource and
energy consumption could be transformed into a certain amount of land for production of resources. If demand, based on the
ecological footprint, was greater than the ecosystem carrying capacity the region could provide, it was deemed an ecological
deficit area. In these areas, the pressure on land resource production was great and the ecosystems were less stable.
Conversely , if demand, based on the ecological footprint, was less than the ecological carrying capacity of the region, it was
an ecological surplus area. These areas exhibited reasonable regional land use, with sustainable use of land resources. In
this study, the ecological footprint model was used to investigate ecological footprints, ecological carrying capacity, and
ecological surplus and deficit, and ArcGIS was used to conduct spatial analyses to determine the relationship among these
areas in Chengdu from 2009 to 2014. Using spatial evolution law analysis, the results showed the following: (1) overall,

the spatial pattern of the per capita ecological footprints was relatively stable, and the change was not severe. There was
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strong variation among regions with high- and low-level areas. The per capita ecological footprint decreased annually, from
2.759 hm*/cap to 1.937 hm’/cap. Because agricultural products are numerous in Chengdu, the per capita ecological
footprint was the most affected by the ecological footprint caused by cultivated land. The basic distribution pattern
characteristics were low in the middle region, high in the southwest, and medium in the two side areas. For example, low-
level per capita ecological footprints were found in the five urban districts. High-levels per capita ecological footprints were
found in Pujiang, Dayi, and Qionglai. Medium per capita ecological footprints were distributed in the two side areas,
including Dujiangyan, Jintang, and Pengzhou, among others. These areas reflected the average level of ecological footprints
in Chengdu, which was approximately 3.53 hm’/cap. (2) The per capita ecological carrying capacity of Chengdu was
relatively stable and presented a downward trend , from 0.2314 hm®/cap to 0.2215 hm’/cap, from 2009 to 2014. Having the
most stringent farmland protection system, the per capita ecological carrying capacity was relatively stable/ Low-level per
capita ecological carrying capacity areas were the five urban districts, among others. The high-level per capita ecological
carrying capacity areas were Pujiang, Dayi, and Qionglai. The spatial distribution characteristics of the per capita ecological
footprint and per capita ecological carrying capacity were positively correlated. (3) The pet capita ecological surplus and
deficit of this area exhibited improving trends with time. But in fact, the developing trend im ecological deficits was
becoming increasingly serious, which was opposite to that of the ecological. carrying capacity distribution. The per capita
ecological surplus and deficit distribution was dispersed in the five urban districts. During the study period, the rest areas
were deficit and the most serious areas were concentrated in Pujiang which-located in the southwest and the maximum was
-9.3189 hm*/cap. It was suggested that effective regulation of ecological footprints and complementary mechanisms were

needed in the future.

Key Words: per capita ecological footprint; per capita ecological carrying capacity; per capita ecological surplus and

deficit; city (county, region); Chengdu City
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Fig.2 Spatial distribution of the per capita ecological footprint of each city ( county,region) in 2009—2014
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Table 1 The annual consumer level of main agricultural products from 2009 to 2014 in Chengdu City

éﬁ:iﬁi per capita/ (kg/ J) 2009 4 2010 4 2011 4 2012 4 2013 4 2014 4E
FE Grain 258.64 196.53 241.73 221.93 198.76 209.34
X RN Edible vegetable oil 14.41 12.68 11.29 10.62 11.53 11.16
3% Fresh vegetable 140.77 140.1 134.12 131.95 128.22 120.35
¥ Pork 30.73 30.27 29.91 29.42 31.89 32.06
B Poultry egg 10.94 10.24 10.21 10.83 11.29 11.56
KR Fruit 30.79 30.94 33.64 40.04 40.43 40.71
42 Beef and mutton 2.06 3.55 3.62 3.05 4.53 5:66
A-45 Milk 21.37 21.57 22.54 23.81 24.2 25.29
JK 7= Aquatic products 12.61 49.14 12.58 11.77 54.68 51.11
&3t Total 522.32 495.02 499.64 483.42 505.52 507.24
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Fig.5 Spatial distribution of the per capita ecological carrying capacity of each city ( county,region) in 2009—2014

S, NIPE S 5 N B RS A AR TR 20, N3 A 255 A AR E

NI AZS RIS NS A R E ¥ B 7 A, PR e, B R B A5 [ A% R, A A RS R A B
U 5 AR T 22 B Pl J2 AR S HOARAIE , BRIV 28— P82 1m0 — =2 B8 i AH AR 2 R 30 S W) 2 A A A
TENIEE B Fe % B IR R TR A, N3 A2 2R3 I SR ) 2 1 AR S REAE 9 A& s fe kit Rhirok
RE ST . 2B HUA IR, AATTRS AR S A0 e SR Iy, SR T Pl TR oR A T i R R M), (A3 A 25 2

http ; //www.ecologica.cn



19 1 LS A AR T N AR A AR RN 3 A 2SR 3 25 8] o A 2 5 6343

P45
I -5.008801——9.318900 [ —2.286801—-3.156800  HN -0.238623—1.711400
[ -3.156801——5.008800 [0 -1.711401—-2.286800

6 2009—2014 FEXTEABESTRTHESHE
Fig.6 Spatial distribution of the per capita ecological surplus and deficit of each city ( county,region) in 2009—2014
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