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Study on the calculation and spatial characteristics of regional ecological footprint

profit and loss: Jiangsu Province as a case study
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Abstract: By calculating the bioproductive land and water output, ecological footprint analysis estimates the supply and
demand of natural capital ; thus, quantitatively evaluating the state of regional sustainable development. The national hectare
ecological footprint model was improved in this paper to calculate the ecological footprint of Jiangsu Province and 13
prefecture—level cities and determine its spatial characteristics. The results showed that; (1) in 2015, the per capita
ecological footprint of Jiangsu Province was 1.7890 hm®/cap, per capita ecological carrying capacity was 0.2991 hm*/cap,
and per capita ecological deficit was —1.4899 hm’/cap, ten thousand yuan GDP ecological footprint was 0.2033 hm’/ten

thousand yuan; (2) among the prefecture-level cities, the per capita ecological footprint of Changzhou City was the highest
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at 2.9317 hm’/cap, and that of Suqian City was the lowest at 1.7348 hm®/cap; per capita ecological carrying capacity of
Yancheng City was the highest at 0.6111 hm’/cap, and Suzhou City was the lowest at 0.0812 hm’/cap; per capita
ecological deficit of Changzhou City was the highest at —2.8115 hm®/cap, and Yancheng City was the lowest at —1.1503
hm®/cap; ten thousand yuan GDP ecological footprint of Suqian City was the highest at 0.3956 hm®/ten thousand yuan, and
that of Wuxi City was the lowest at 0.1651 hm”/ten thousand yuan; (3) in Jiangsu Province, in the southern and middle
Jiangsu areas, the building land and fossil energy land ecological footprint accounted for a considerable proportion.
Whereas, in the northern Jiangsu area, the cultivated land and grassland ecological footprint contributed more to the whole
ecological footprint; (4) the spatial distribution of per capita ecological footprint was in accordance with the ecological
deficit, characteristically higher in the south and lower in the north, which was opposite to the ecological carrying capacity
distribution. The spatial character of the ten thousand yuan GDP ecological footprint was higher in southern Jiangsu and
lower in northern Jiangsu, which was inversely proportional to the per capita GDP. The results of this study provide
theoretical direction and quantitative reference to coordinate the regional development and build ecological civilization in

Jiangsu Province.

Key Words: ecological footprint; ecological carrying capacity; national hectare; spatial characteristics; Jiangsu Province
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Table 1 Consumption items of national hectare ecological footprint model
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Table 2 Equivalence factors of national hectare ecological footprint model

A A P ¥y ¥ A A P 5
Biological productive land Equivalence factor Biological productive land Equivalence factor
#HFHb Cultivated land 2.9363 JKIk Water area 1.9421

Mth Forestland 0.8872 A6/ BB VR FHE Fossil energy land 0.8872
Wi Grassland 1.0872 A M Building land 2.9363

®3 ERAMESETER~ERTF

Table 3 Yield factors of national hectare ecological footprint model

WFFEIX Wb b i k38 b A7 B 5 M A b
Study area Cultivated land Forestland Grassland Water area Fossil energy land Building land
X 1.1276 0.7578 3.4819 0.7277 0.0000 0.5327
T 1.5240 0.7083 0.7944 0.5282 0.0000 0.4516
M 1.0778 1.4215 7.6428 0.3929 0.0000 0.7950
T 1.0361 0.6911 1.7284 0.6893 0.0000 0.3502
BT 0.9139 0.5691 4.0037 0.9770 0.0000 0.7848
BT 0.9948 0.8294 3.2060 0.5253 0.0000 0.5005
75l 1.0213 0.1984 8.9451 0.4916 0.0000 0.0692
I T 1.1817 1.6265 7.3441 0.5636 0.0000 0.1187
3 T 1.2593 1.3437 5.7756 0.7195 0.0000 0.1439
BT 1.0641 0.8048 10.8704 0.0968 0.0000 0.2318
HERUET 0.8639 0.5796 3.6972 2.9164 0.0000 0.3337
bk 1.1570 0.9625 6.1879 0.9444 0.0000 0.3391
biegsait 0.9479 0.1121 0.9992 0.6796 0.0000 0.2257
WEZ T 0.9440 0.9904 1.2337 0.5527 0.0000 0.3686
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ARSCVIVTIAE B, IR T 2015 FEVTHE DL 13 A Mg i A 359 A2 28 8 i A A B4 2R 5 kR 0, 45 SR
/TﬁﬁﬁliE’Jiuﬁﬁiﬁzﬂjﬁé{zuﬁ?%o TEMCEERS b VLR AN AR R A R B A 28 R 5 i &5
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Table 4 Per capita ecological footprint of Jiangsu Province in 2015

BH K %}fﬂﬁ _ ol Kbk e ﬁﬁiﬁﬁﬁ b Agfﬁﬁﬁ Hh ren A T AR
Study area Cultivated Grassland Forestland Water area Fossil Building Total Balanced
land energy land land area
LA 0.1314 0.0028 0.1584 0.0069 0.5686 0.2420 1.1101 1.7890
bt 0.0472 0.0011 0.0627 0.0029 0.0962 0.8200 1.0301 2.7065
piyih] 0.0319 0.0005 0.0504 0.0026 0.1471 0.6793 0.9118 2.2791
T 0.0486 0.0071 0.0554 0.0027 0.3593 0.5547 1.0278 2.1619
H M 0.0654 0.0060 0.1315 0.0050 1.6668 0.3756 2.2503 2.9317
BT 0.1122 0.0027 0.0801 0.0032 0.1577 0.4306 0.7865 1.8294
ZpLI] 0.1975 0.0009 0.1482 0.0086 0.2679 0.2624 0.8855 1.7667
M 0.2095 0.0018 0.1865 0.0089 0.0732 0.2933 0.7732 1.7630
Bkt 0.1810 0.0040 0.2608 0.0129 0.0600 0.3172 0.8359 1.8282
Zyiinn 0.1783 0.0068 0.3581 0.0023 0.0470 0.2724 0.8649 1.7649
HERusT 0.2361 0.0085 0.1345 0.0177 0.4194 0.1744 0.9906 1.7656
Ee ] 0.2806 0.0073 0.1527 0.0170 0.3147 0.1542 0.9265 1.7614
(RS 0.2174 0.0181 0.2251 0.0059 0.6262 0.0915 1.1842 1.7348
Wz 0.2746 0.0013 0.1962 0.0057 0.0405 0.2323 0.7506 1.7498
x5 WREX 2015 £ AHESKET/ (hm*/N)
Table 5 Per capita ecological carrying capacity of Jiangsu Province in 2015
BE af
e S o cm BAe mWms & P o
Study area land Grassland ~ Forestland ~ Water area Fossil Building land Total are; Available
energy land capacity
LI 0.0932 0.0035 0.0025 0.0094 0.0121 0.0040 0.1247 0.3399 0.2991
M 0.0339 0.0026 0.0037 0.0055 0.0275 0.0092 0.0824 0.1744 0.1534
pivi] 0.0225 0.0015 0.0005 0.0066 0.0129 0.0043 0.0483 0.0923 0.0812
T 0.0331 0.0045 0.0014 0.0040 0.0205 0.0068 0.0703 0.1184 0.1042
H M 0.0403 0.0023 0.0012 0.0052 0.0160 0.0053 0.0703 0.1366 0.1202
BT 0.0718 0.0047 0.0028 0.0062 0.0130 0.0043 0.1028 0.2356 0.2073
EZPuNitH 0.1099 0.0016 0.0001 0.0175 0.0094 0.0031 0.1416 0.3482 0.3064
M 0.1187 0.0015 0.0006 0.0158 0.0068 0.0023 0.1457 0.4369 0.3845
mE 0.1100 0.0028 0.0010 0.0180 0.0084 0.0028 0.1430 0.4427 0.3896
3 0.1290 0.0095 0.0037 0.0235 0.0088 0.0051 0.1796 0.4615 0.4061
TR 0.1365 0.0006 0.0017 0.0061 0.0138 0.0046 0.1633 0.3925 0.3454
E ) 0.1780 0.0042 0.0076 0.0180 0.0059 0.0020 0.2157 0.6944 0.6111
i) 0.1386 0.0002 0.0002 0.0086 0.0053 0.0018 0.1547 0.3985 0.3507
LT 0.1568 0.0020 0.0070 0.0103 0.0095 0.0032 0.1888 0.4603 0.4051

3.2 VLA A R ES AERIE
R A 25 0 AR SRR IR A TH 5, 2015 AR VLI B ARS8 1.7890 hm*/ A, A ¥4 AT A
HZSIRER TN 0.2991 hm?/ A A 2SR F 09— 1.4899 hm?/ A, HIZ T | 3 P T 40 A 25 L 08 # v8 h 2.9317
hm?®/ N 75 BT AN A 25 L 5 Al R 1.7348 hm*/ A R38R T A TR H A= SR 2 i m 0.6111 hm*/ A, 75
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Table 6 Per capita ecological deficit of Jiangsu Province in 2015

N

51X Study area

H B IRT Ecological deficit

WFFEIX Study area

H A TRT Ecological deficit

I
R
pizibn
T
W T
BT
Sz

-1.4899
-2.5531
-2.1979
-2.0577
-2.8115
-1.6221
-1.4603

M
il
e
e TH
Ehkr
faiL i
LT

-1.3785
-1.4386
-1.3588
-1.4202
-1.1503
-1.3841
-1.3447
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Fig.1 Composition of ecological footprint in Jiangsu Province in 2015
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Fig.2 Spatial characteristics of ecological footprint, ecological carrying capacity and ecological defict of Jiangsu Province in 2015
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