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Spatial differences of ecological carrying capacity in Xinzhou City based
on the ecological footprint method
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Abstract; The indices , waste gas, waste water, solid waste pollution subjects accounts and water resources
accounts were added into the current ecological footprint model and the biological account, global average yields
and productive land equalization factor were re-identifed to provide reference for mineral-grain compound area and
key ecological functional areas comprehensive improvement in Xinzhou. Spatial differences of ecological footprint
and ecological capacity among 14 counties (districts) in Xinzhou were estimated. The results were as follows: The
ecological footprint per capita was mostly in the county with relatively rich energy resources, such as Jingle, Hequ,
Baode, Yuanping. The ecological carrying capacity in Xinzhou was mainly derived from the cultivated land and the
forest land, and the ecological capacity per capita concentrated on the resource-rich county with a relatively large
population ,such as Ningwu, Jingle, Wuzhai, Kelan, Pianguan. During 2004—2009, the number of counties ( dis-
tricts) with ecological deficit increased and trended towards the serious deficit area and the area with pressure index
greater than 1 generally. According to whether the occupancy rate of natural space on regional economic activities is

higher than the average level of the whole city, Xinzhou City can be divided into two categories. The first type in-
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cludes four counties which exceed the average level of the whole city, such as Hequ, Baode, Yuanping and Jingle.

The technical efficiency is lower and the disturbance to the ecological environment is greater in these areas. The sec-

ond type is the other eight counties, which are lower than the average level of the whole city. The technical efficiency

is greater and the impact to the ecological environment is lower in these areas. Finally, we analyzed the causes of spa-

tial differences from the perspective of energy utilization and urban development. The findings might provide the sci-

entific evidence for the mine-food complex area and the ecological environment of the key ecological function areas.

Keywords: ecological footprint; ecological carrying capacity; ecological deficit; spatial difference
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Table 1  Global average production of biological accounts in Xinzhou city
1093 4 2008 U 1999-2009 4 1993 4F 2008 A 1999-2009 4
e Wack L pUleA FAO 55 1(H e i SFES FAO TP 3 {H
xk ackernagel il . Wackernagel il 5 .
Xie Hongyu FAO calculated Xie Hongyu FAO calculated
Category Wackernagel : Category Wackernagel :
aleulations in 1993 calculation average caleulations in 1993 calculation average
caiend in 2008 for 19992009 in 2008 for 19992009
FE4 Rice 2744 3946 3356 2T Red dates 3500 - 7242
/N Wheat 2744 2790 3356 ¥ Persimmon 3500 - 7242
FK Corn 2744 4586 3356 #k Peach 3500 - 7242
2F Millet 2744 - 3356 1P Pork 74 - -
=2 Sorbonne 2744 1326 3356 A Mutton 33 2.5% -
T2 Legumes 1856 2302 848 4 A Beef 33 12.5% -
2 Potato 12607 - 13597 & Poulury 764 - -
iEL Ol 1856 736 572 %A Rabbit meat 15 - -
T Vegetables 18000 16927 17095 W53 Milk 502 104 -
itk Walnut - 2322 - &7E Eges 400 - -
TEMH Pepper - - - FE Wool 15 23" -
I Apple 3500 23019 7242 4, Cashmere - - -
24 Pear 3500 - 7242 7K Aquatic product 29 3264 " -
Hi%d Grape 3500 8524 7242 W2 Honey 50 - -

o IR BRI, L, Note: * calculated for part of data, not comparable.
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Fig.1 Spatial distribution of ecological footprint in Xinzhou city
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Fig.2 Spatial distribution of ecological carrying capacity in Xinzhou city
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Fig.3 Spatial distribution of ecological profit and loss in Xinzhou city
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Table 2 Number of counties ( cities, districts ) in ecological

deficit areas in different periods of Xinzhou city

HEBIRFX Ecological deficit area 2004 2009 2013

Ecological deficit area
JEEAESARTX
Serious ecological deficit area( <-2.0)
B A AT IC
More serious ecological deficit area( —2.0<ed<-1.0)
PREASRTIX
Moderate ecological deficit area( —1.0<ed<-0.5)
Light ecological deficit area(—0.5<ed<-0.1)
Ecological surplus or flat area
e SHARFFIX
Basic ecological flat area( —=0.1<<ed<0.1)
HBRBARX
Ecological surplus area(ed=0.1)

G R AR IR T WWE 4 25 R AR 522

Note: Classification criteria derived from WWF China Ecological

7 6 9

7 7 4

Footprint Report (221,

~

2004

SEFVFEEZRENZTHEN
AEZS LI B K /N Z i L X N T 28 ke
HARBCRER R BT, Ry 1 F A 25 R ik &
i AP it & 2Z M SE &R, 51 A TPAT 45
TnLAHE S R34

B 5 B T i N A2 g B AT S Eh R & R 1Y
23[R, 233 LA 2004 2009 2013 4E {7 M 4K A
PR RS NS, ERERE T AZEMEL T, H
AN GDP J W22 3% % A g B X 38 & # , FHJ ot
GDP i FHAE 7 JE 3l il e 28 55 16 sl i E AR 25 18] o5
FHFEARYCR B Rms B LR, &0
AAE M2 L R A A& A7 RS GDP, i X 9 28 5%
TGS B AR (A0 5 R & T2 i F K X
FEARBCRBAR, XA BT R B B K 2 3%
W, 2 X 5 R RE U5 A 3 T4 i K Hog
ARBOREL R AESIR AEEN,

3.4

NI 257K # J3/hm?
Per capita ecological carrying

N 45 25 & 3 J)/hm”
Per capita ecological carrying
— o

N ¥4 25 & 3 J1/hm’
Per capita ecological carrying

o iR

. o i ith
1 M
P

.
=)

2009
A
i
wxs
e 11%53 H
ot
b e Wi

o iR
o 17 1

2 3
N6 45 2 2 /hm?

AR RO T

4

Per capita ecological footprint

Ecological pressure index greater than 1

o R

o B Ml

o J5is

6 8
N H8 A 25 L 3% /hm®

Per capita ecological footprint

EAEERERTL

10

Ecological pressure index greater than 1

ofR1E
-

o JA] i

12 18
N34 3 2 2 /hm®

24

30

Per capita ecological footprint

E 4

T ESENERZ=ESH

Fig.4  Spatial distribution of ecological pressure index in Xinzhou city
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