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Abstract
prove the ecological environment of Liaoning Province and improve the ability of sustainable development. [ Method]The ecological footprint

(School of Management, Shenyang Normal University, Shenyang, Liaon-
[ Objective ] To study and analyze the current situation of capacity of ecological environment in Liaoning Province, in order to im-

and ecological capacity of Liaoning Province in 2017 were calculated and analyzed by using the ecological footprint method. [ Result]In 2017,
it indicated that Liaoning’ s ecological footprint, ecological carrying capacity and ecological deficit were 4. 583 27, 0. 595 24 and
3.988 03 hm®/cap, and the daily consumption of fossil fuel energy showed an increasing trend. [ Conclusion] According to the ecological

problems, the pollution and environmental control situation of Liaoning Province, we proposed to strengthen the protection and management of

ecological productive land, advocate green consumption concept, reduce non-renewable energy consumption.
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Table 1 Ecological footprint biological resource account of Liaoning Province in 2017

HPH R Rt I HH L NI R

A Global average Total Per capita Per capita Lj:iﬂ_?,ﬂ_?’:%?ﬂ
Type production consumption consumption ecological footprint and production
kg/hm’ ' ke/ (A - ) b’/ A v
54+ Rice 2 744 4 220 000.0 100. 56 0.036 65 Bhib
/N# Wheat 2 744 13 000.0 0.31 0.000 11 Hhb
FE K Corn 2 415 17 894 000. 0 426.40 0.176 56 i
2% Bean 1 856 210 000. 0 5.00 0.002 70 B
kR Oil 1 856 815 000. 0 19.42 0.010 46 i
4 Peanut 1 856 800 000. 0 19. 06 0.010 27 Hhib
THSEHKF Rapeseed 1 856 1302.0 0.03 0. 000 02 HhHb
2k Sesame 1 500 588.5 0.01 0.000 01 B
H3AE Cotton 1 000 76.4 0.00 0. 000 00 b
J#kZ Bast fibre plants 1 500 423.0 0.01 0. 000 01 B
HH= Beet 1 800 106 986. 0 2.55 0.001 42 Bhib
HHIH Tobacco 1548 26 255.0 0.63 0. 000 40 B
/N Subtotal 0.238 61
¥4 Pork 74 2 209 000. 0 52.64 0.711 34 VMl
44 Beef 33 251 000.0 5.98 0.181 25 Tl
£ /A Mutton 33 70 000.0 1.67 0.050 55 T
52& Milk 502 1 207 000.0 28.76 0.057 29 Tl
LI2£ Goat wool 15 2374.8 0.06 0.003 77 i
#32£F Sheep wool 15 9036.5 0.22 0.014 36 Tl
4% Cashmere 15 1049.5 0.03 0.001 67 T
B Poultry egg 400 270.4 0.01 0. 000 02 Tl
/Nt Subtotal 1.020 24
JKF= i Aquatic products 29 4 794 000. 0 114.24 0.393 92 Ik,
FEIAR KR Garden fruit 3 500 5 885 000. 0 140. 24 0.004 01 P

22017 LT HEEANN 4 196.5 T A
Note : In 2017, the resident population of Liaoning Province was 41. 965 million
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Table 2 Energy consumption footprint account of Liaoning Province in 2017

AR PRl S5 R 3 PrERH —— AITH i B S 3 y 11K 7
Energy Average energy Convert C {ﬁ%% Per capita Per capita /‘:E%{;EFE ﬁdﬁ? Bl
consumption footprint coefficient onsuinp ton consumption ecological I:rlézot“:we
type GJ/hm? GJ/t GI/ N\ footprint//hm*/ A a type

A% Coal 55 20.934 175 857 000 41.905 6 1.595 00 A ) P

fE % Coke 55 28.470 30 879 000 7.358 2 0.380 89 AR H
JE Crude oil 93 41. 868 71 321 000 16.995 3 0.765 12 A R
9 Fuel oil 71 50.200 3 066 000 0.730 6 0.051 66 A L FH
¥ Gasoline 93 43,124 7 920 500 1.887 4 0.087 52 A BRI
53 Kerosene 93 43.124 438 000 0.104 3 0.004 84 A R i
S3] Diesel 93 42.705 10 329 500 2.461'5 0.113 03 A R FE
FARK Natural gas 93 38.978 62.05% 1.478 6 0. 006 20 A L
/N Subtotal 3.004 26

H1 /7 Electric power 1 000 11.840 2171.75%  5.1750 0.006 13 R

RN m® s @FAAZ KW« h, SR BIARIERE VRS RO g bt

Note :(D the unit was 100 million m® ;@) the unit was 100 million kW - h,which were converted into energy according to energy conversion factor
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Table 3 Calculation results of ecological footprint and ecological carrying capacity of Liaoning Province in 2017

AZS R (3R A2 (Hh4R)
Ecological footprint( demand) Ecological carrying capacity (supply)
K e e KR e o
T BEB OEET R | o BB ERT Bk
’ Total area  Equilibrium Equilibrium . Total area  Equilibrium Equilibrium
hm?/ A factor area//hmz/ A hm?/ A factor area//hmz/ A
#hith Cultivated land 0.238 61 2.8 0.668 11 || #fHh Cultivated land 0.118 47 2.19 0.259 45
Wl Grassland 1.020 24 0.5 0.510 12 Hih Grassland 0. 000 08 0.19 0.000 1
b Forest land 0.004 01 1.1 0.004 41 b Forest land 0.133 79 0.91 0.121 75
F 57 I Building land 0.006 13 2.8 0.017 16 || #5{ F¥b Building land 0.039 18 2.19 0. 085 80
AT REH T M Fossil fuel land 3.004 26 1.1 3.304 69 || fbA#RKEHIH Fossil fuel land 0 0.00 0
Wik Sea area 0.393 92 0.2 0.078 78 HF IR Sea area 0.209 39 1.00 0.209 39
S AEZS I Total ecological 4.583 27 SVEESATEIFR Total supply area 0.676 41
footprint W Z FEELR 4 (12%) Biodi-
: : 0. 120 00
versity protection(12% )
B A TR i
B S K 3 /1 Total ecological 0.595 24

carrying capacity
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Fig.1 Average daily energy consumption of fossil fuels in Liaoning Province(2009-2017)
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Table 4 Change and comparison of pollution control in Liaoning Province
ek — e T ki TR e peton
Pk HEgd e RRHERE e St b He L'T Lt i p Wi Wi
\ roportion
A Wastewater Proportion Tailpipe Proportion Soot Proportion Solid . . Wastewater Waste gas
. . . L X L . . of industrial
Year discharge of industrial emission of sulfur emission of industrial waste colid wast treatment  treatment
Tt wastewater fZ. m® dioxide Jit soot production bot.ll. AW:.lS ¢ facilities facilities
discharge//% emission,/% emission,//% Jit ur;tilz;/ll;nn = %=
2009 217 154. 68 75 158.6 25211.2 105. 1 61.3 40.2 17 221. 4 47.2 1798 10 067
2017 237 970. 98 51284.1 50 501.9 39.0 55.7 42.1 27 465.6 39.1 1711 13 039
Ak
Change 9.59 =31.77 100. 32 -62.89 -9.14 4.73 59.49 -17.16 -4.84 29.52
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