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Abstract; Triangle of Central China (TOCC) is one of the three cross regional urban agglomerations in the Yangtze River
economic belt. It is significant to realize the regional efficient coordinated development for enhancing important national

growth. This study applies footprint family (water, carbon, and ecological footprints) for evaluating the regional resource-
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environment pressure ( REP) in the TOCC. The balance association with water, carbon, and ecological footprints can be
measured through Gini coefficient from different perspectives of economy, populations, and resources. Future trend of
water, carbon, and ecological footprints can be forecasted by a deep neural networks model. Results showed that the
regional per capita ecological and carbon footprints kept rising from 1.98hm’ to 4.06 hm® and from 0.27hm’ to 0.56hm’
during the periods, with average annual growth rates of 6.56% and 6.50% , respectively. From 2000 to 2015, the per capita
water resources ecological footprint first declined, then increased, finally tended to balance. The water resources
performance in most cities was satisfied due to their positive values of water resources overload index, especially in Hunan
and Jiangxi. High REP can be observed in the TOCC, which mainly originated from the pressure of carbon emission. The
REP in Jiangxi increased from the middle to higher level, and that in Hunan and Hubei was basically at a high level. There
existed a poor relationship among water-carbon-ecological footprint and the social—economic performances. From the
perspective of ecological footprint, its average comprehensive gini coefficient reached 0.456 with a general mismatch state
and a slow downward trend, which indicated an improved overall coordination among regions. In terms of carbon footprint,
its population, GDP, and water resource gini coefficients kept rising, which implied that the matching among carbon
footprint, economic development, and population size was gradually weakening. The comprehensive gini coefficient reached
0.421 with a general mismatch state when it came to water resources ecological footprint. With respect to REP, its annual
average gini coefficient of water resources reached 0.774 that was in the range of serious mismatch, and the comprehensive
gini coefficient increased with a serious mismatch state. A steady trend of the per capita water-carbon-ecological footprint in
the TOCC can be found according to the outputs from the deep neural networks model, with the averages of 1.01hm*, 0.74
hm” and 5.04hm’, respectively; but the overall ecological environment quality in Hubei is still unsatisfied. These findings
can be expected to provide a scientific basis for achieving the coordinate development among economic activities,

environment, and resources in the TOCC.

Key Words: Triangle of Central China; water-carbon-ecological footprint; resource-environment pressure; matching
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Fig.2 Trend of Ecological Footprint in the Triangle of Central China
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Fig.3 Trend of carbon footprint changes in the Triangle of Central China
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Fig.4 Trend of water resources ecological footprint changes in the Triangle of Central China
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Fig.5 Future trends of water-carbon-ecological footprint of the Triangle of Central China

2.2 RTTREGT IR A
2000—2015 AR T AT AR /K B 48 Bl i 32 OIS 80 A 25 0 38 BOR B8 IR PR 358 1 3 18 4

http ; //www.ecologica.cn



1376 A E = 2%

FEPEASE N 6 s, Hor K% IR T 8 500%: 2001 4EH1 2014 4E KT 1, HAAE G /K B U5 8 850k 3h
WE BRI 5 Ul 25 SAARHETICHE BIOR A 28 1 F8 808 e 1T, 2000—2014 4F i % SR HE A £ 15 > 97.28%
2015 4 H BB f R 1% 5 2000—2015 4F A2 25 R 1 HR E0% R 8 109% 5 2000—2014 4F 55 I PR 45 Fe 7 48 5038 s ok
100.12% ,2015 47 H BB T B8 | 3k 3= 28 & SR HE RS 250 T B r i sl i) . A U PR e R D 48 5 5 4B 3
FEJJHEEL, I SARHE RS B R (R VL P i T A Tl 25 4 kA s B bl ) , =X (7) L (8) W LLR
R IR IS T e =R R R O B, L i E AR HE TR BRI R R A T ) 4R B AR L A AR —
B, BB VL A i T A o A B8 U R TR 7 2 KR ok B THHEO g o 45 b DX > ekt i T T 2 45 1 o
AL HEE Ol A R N RE ISR A X, VTR A SR = ik R AR RE L, 2E— 20 S S B HE AR T R B AR 2R

28 - [ R RERBEIE S HR A —9— AR I K _o 65 718
—h— IRFEREHIER S —m— KR E S R
26 60 -116
>
5 Js 28
%24 55 H gi
= w 3
&7 KL 12 83
i 50 922 ez
58 Bz, &5
o Jesangis 1 on «©
mE 20 45 ﬁé <=
5L rs R &
Bz %%'ﬂ wE
Gl 20 BS ﬂﬁ
5 46 g
2 16 Hﬁtl
2 35 KJ_}\;
-4
14
30 1
12
25 -0
2000 2005 2010 2015
A4y Year

Blo KiIPHBHETRENELEEE

Fig.6 Trends of different pressure changes in the Triangle of Central China
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Fig.7 Spatial changes of resource environmental pressure in the Triangle of Central China from 2000 to 2015
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Fig.8 Gini coefficient changes from different angles in the Triangle of Central China
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