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Table 1 Emergy ecological footprint index system in four prov-

inces of the Pearl River mainstream

ESE S
Continued table
LHAED D e el s/
[ypeof — Sertal Index Emergy conversion
rate/(sej/])
20 Timber 3.49E+ 04
21 Rubber 1. 60E + 05
22 Rosin 1. 60E + 05
23 Tung-oil seed 6.90E + 05
24 Tea-oil seed 6.90E + 05
Fossil fuel land 25 Fuel oil 6. 60E + 04
26 Coke 3.98E+ 04
27 Coal 3. 98E + 04
28 Natural gas 4.80E + 04
29 Kerosene 6. 60E + 04
30 Diesel oil 6. 60E + 04
31 Gasoline 6. 60E + 04
32 Liquefied gas 6. 60E + 04
Construction land 33 Electricity 1. 59E + 05

LWHIER P o el s/

ype of Serial Index Emergy conversion
land-use code gy con

rate/ (sej/])

Crop land 1 Oil-bearing plant 6.90E + 05

2 Wheat 6.80E + 04

3 Cassava 8.30E+ 04

4 Bean 8.30E+ 04

5 Vegetable 2.70E+04

6 Tea 3.19E+ 05

7 Flue-cured tobacco 2.00E+05

8 Tuber 8.30E+ 04

9 Sugarcane 8. 40E+ 04

10 Fibre crop 2.70E+ 04

11 Fruit 5.30E+ 04

12 Rice 3.59E+ 04

13 Corn 5.81E+ 04

Grass land 14 Meat 1. 70E + 06

15 Egg 2.00E+ 06

16 Milk 1. 71E+ 06

Water 17 Aquatic product 2. 00E+ 06

Forest 18 Honey 8.40E+ 04

19 Walnut 6.90E + 05

Note: walnut yield in Guangdong Province, rubber yield and cassava
yield in Guizhou Province,cassava yield in Yunnan Province is very lit-

tle or no output,so it is neglected.
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Table 2 Evaluation index system of emergy eco-economic sys-

tem in four provinces of the Pearl River mainstream
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Continued table

N

RefE 2 5 A ok o6 fir (sej/Hpr)
Emergy Serial H Emergy
Index Emergy >
category code unit conversion
rate/ (sej/unit)
11 Gasoline J 6.60E + 04
12 Steel t 1.98E+ 15
13 Cement t 1.98E + 15
14 Potash fertilizer t 2.96E+ 15
15 Compound fer- oy gop s
tilizer
16 Coal ] 3.98E+ 04
17 Electricity Al 1.59+05
18 Kerosene J 6.60E + 04
19 Diesel oil J 6. 60E + 04
20 Liquefied gas ] 6. 60E + 04

21 Nngo'genous
fertilizer

t 4.62E+15

99 Phosphate fer- ¢ 6. 88F + 15

tilizer
23 Pesticide J 1.97E + 06
Currency 24 Import trade $ 2.50E+12
flow
25 Export trade $ 1.46E+ 12
Foreign actual
26 direct invest- $ 2.50E+12
ment
Foreign ex-

27  change earnings $ 2.50E+12
from tourism
23 Import of serv- $

. 8.67E+12
ices
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Emergy Serial Ir?dex Emer Emergy
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rate/ (sej/unit)
Updatable 1 Solar radiant ] 1
resource energy
9 Rain water ] 1.54E + 04

chemical energy

Earth's rota-

3 : ] 2.90E + 04
tional energy
4 Wind energy ] 6.63E+ 02
5 Tidal energy J 2.36E+ 04
6 Rain potential J 8. 89E + 03
energy
Non - updat- 7 Top soil loss J 7.40E+ 04

able resource energy

Non - updat- 8 Fuel oil Al 6. 60E + 04
able resource
9 Coke ] 3.98E+ 04
10 Natural gas J 4. 80E + 04
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Resource Utilization Analysis and Ecological Compensation
Study of Four Provinces in the Mainstream of Pearl River Based
on the Three-Dimensional Emergy Ecological Footprint Model

LIU Luyao'*?*,ZHANG Jianbing"**" " ,GONG Huiqgin'**,GUANG Jiacai'**,

HUANG Lipai'**,HU Baoging'**

(1. Key Laboratory of Environment Change and Resources Use in Beibu Gulf, Ministry of Education, Nanning Normal University,
Nanning . Guangxi, 530001, China; 2. Guangxi Key Laboratory of Earth Surface Processes and Intelligent Simulation, Nanning Nor-

mal University, Nanning, Guangxi, 530001, China; 3. School of Geography and Planning, Nanning Normal University, Nanning,
Guangxi»530001,China)

Abstract: The research on the spatial and temporal pattern of resource utilization, the coordination between
natural resource consumption and economic development,and ecological compensation in the Pearl River Ba-
sin was carried out,which was helpful to reveal the internal resource consumption pattern,ecological compen-
sation area and compensation area in the Pearl River Basin,and promote the coordinated development of the
whole basin and the unified protection and management of the ecological environment. Based on the emergy-
three-dimensional ecological footprint model, this article calculated the emergy ecological footprint and emer-
gy ecological carrying capacity of four provinces (Yunnan,Guizhou,Guangxi,Guangdong) in the Pearl River
mainstream from 2010 to 2019. The coordination between natural resource consumption and economic devel-
opment in four provinces was evaluated by combining green contribution coefficient,Gini coefficient and grav-
ity center model. Combined with the ecological compensation model, the amount of ecological compensation
payable and social compensation payable in each province is calculated. Results showed that: MFrom 2010 to
2019, the emergy ecological carrying capacity of four provinces in the mainstream of Pearl River was Yunnan
=>Guizhou ™ Guangxi > Guangdong, but the degree of resource consumption (emergy ecological footprint)
was the opposite. At the same time, the footprint depth of the downstream areas (Guizhou, Guangxi and
Guangdong) was greater than 1,showing an ecological deficit and unsustainable state. @ The comprehensive
Gini coefficient of emergy ecological footprint in the basin was more than 0. 5,and the green contribution co-
efficient of Guangxi and Guizhou was less than 1. The economic, population, and energy ecological footprint
gravity centers were all biased towards the downstream Guangdong,indicating that the resource utilization
and social and economic development in the basin were spatially unbalanced and need to be adjusted through
ecological compensation. @From 2014 to 2019,Guangdong,Guangxi,and Guizhou were the compensation ar-
eas except Yunnan,and the compensation amount was Guangdong>Guangxi~>Guizhou,and the compensa-
tion and recompense amount showed an increasing trend year by year. Due to the limitation of the social pay-
ment ability,the social payables in the compensation areas of Guangxi and Guizhou were lower than the eco-
logical payables. The Pearl River Basin should accelerate the improvement of resource utilization efficiency
and form an ecological compensation mechanism to restrain the excessive utilization of resources,the ecologi-
cal deficit and the further imbalance of social and economic development,so as to achieve the goal of coordina-
ted development and ecological harmony in the new period.

Key words: three-dimensional emergy ecological footprint model; distribution of natural resources; resource

use efficiency;spatiotemporal pattern;ecological compensation
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