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Tab. 1 Evaluation index system for the development of marine resources, environment, and economy complex system
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Tab. 2 Statistical description results of indicators

it

) H@ART/CLE

Ei=gan PURIIEIED FHME FrifE 22 He/IME SN 5 S R AL
(&) 143 22 814.58 65 539.55 94.28 239 234.50 2.87
C, 143 0.03 0.04 0.00 0.15 1.15
Gy 143 0.03 0.03 0.00 0.11 0.98
Cy 143 192.70 10.43 176.82 213.84 0.05
Cs 143 0.08 0.05 0.01 0.22 0.65
Cs 143 8.96 28.28 0.00 98.80 3.16
(& 143 16.60 36.70 0.00 98.60 2.21
Cs 143 60 014.03 7 306.29 49 871.23 70 192.23 0.12
Co 143 454.16 30.04 410.27 503.71 0.07
Cio 143 304.71 29.68 243.71 342.87 0.10
Ch 143 8.22 9.41 1.15 57.05 1.14
C 143 0.00 0.00 0.00 0.00 2.70
Cis 143 158.32 154.82 1.00 710.00 0.98
Ciy 143 17.65 22.40 0.00 115.00 1.27
Cis 143 13.50 15.80 1.00 68.00 1.17
Cis 143 7 250.00 22 300.00 110.00 184 000.00 3.08
Cy; 143 68.07 28.69 2.35 97.10 0.42
Cig 143 64.61 31.12 0.00 100.00 0.48
Cyo 143 96.33 3.41 84.90 100.00 0.04
Cy 143 81.17 18.72 38.00 99.00 0.23
Cy 143 12 430.77 415293 6 495.56 19 402.66 0.33
Cy 143 13.90 8.63 -35.31 40.01 0.62
(&%) 143 13.51 4.40 9.41 22.87 0.33
Cyy 143 15.06 7.87 4.92 25.84 0.52
Cys 143 18.08 9.08 5.20 38.50 0.50
Cy 143 47.40 7.94 19.40 67.30 0.17
Cy; 143 60 358.78 17 836.20 32 184.64 84 848.37 0.30
Cyg 143 717.25 30.43 666.55 754.82 0.04
Cy 143 1 425.90 414.71 778.39 2 090.00 0.29
Cyg 143 293 476.20 87 381.68 151 821.90 407 689.20 0.30

EERR: X) = (X~ X )/ (Ximax = Ximin ) (2) Ry =X} +0.0L. (4)
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Tab.3 Composite system of marine resources, environment, and economy and its subsystems

FAy WHERETFRES WHERE T RS WA T RS WHEESRSE
2006 0.409 8 0.518 0 0.483 2 0.470 3
2007 0.4955 0.547 0 0.542 7 0.528 4
2008 0.497 5 0.647 4 0.579 7 0.574 9
2009 0.524 4 0.695 4 0.580 7 0.600 1
2010 0.564 1 0.634 6 0.591 9 0.596 9
2011 0.600 1 0.601 1 0.590 3 0.597 2
2012 0.6953 0.607 3 0.592 3 0.6316
2013 0.689 1 0.619 8 0.593 0 0.634 0
2014 0.6175 0.605 1 0.624 1 0.6156
2015 0.661 7 0.6354 0.560 4 0.619 2
2016 0.653 9 0.677 7 0.625 6 0.652 4
2017 0.686 8 0.6055 0.648 5 0.646 9
2018 0.722 9 0.6415 0.672 1 0.678 8
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Fig. 2 Evolution curve and growth rate curve of marine re-
sources, environment, and economy complex system
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Tab. 4 Evolution Path characteristics of marine resources,
environment, and economy complex system
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I

WHERET RS

Y 0.709 7
1+0.936 4x exp[ -0.289 3x(1 -2 005)] (24)

MEPEIREE T R 58

Y 0.6329
140.785 3xexp[ ~1.163 0x (¢ ~2 005) ] (2%

MR T RGE:

Y 0.648 5
140.329 2xexp| ~0.208 7x(1 -2 005)] (26)
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Tab.S5 Estimate of logistic rule parameters

BIERET RS BN R4 BIEAT T RS MR B LT E A RS
24 - 95% F {7 IX 1] - 95% A5 X 1] - 95% E A7 IX 1] - 95% F A7 X [1]
TR EMR TR EFR TR ER TR EBR
a 0.7097 0.676 8 0.7426 0.6329 0.6211 0.6446 0.6485 0.6077 0.6893 0.6478 0.6373 0.658 4
0.9364 0.7714 1.1014 0.7853 0.0368 1.5339 0.3292 0.2507 0.4077 05120 04234 0.6006
c 0.2893 0.2037 03750 1.1630 03676 1.9584 0.2087 0.0636 03537 03912 02973 0.4850
R 0.895 3 0.940 5 0.904 1 0.910 3
Adjuste R? 0.874 4 0.848 6 0.844 9 0.892 3
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Fig. 3 Evolution curve of the marine resources, environment, and economy complex system and its subsystems from 2006 to
2018
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Evolution of China’s marine resources, environmental, and
economic complex system
—an empirical analysis based on the logistic model

SONG Ze-ming" 2, NING Ling?

(1. School of Management, Guangdong University of Technology, Guangzhou 510520, China; 2. Guangdong
Coastal Economic Belt Development Research Institute, Zhanjiang 524088, China)
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Abstract: With the orderly progress of various marine undertakings and activities in China, the coordinated and
sustainable development of marine resources, environment, and economy is of great significance to high-quality
marine development. China’s marine composite system is constructed from those three disciplines. Entropy weight
TOPSIS method was used to calculate, and the logistic model was established to conduct fitting analysis and trend
prediction on the evolution process of the composite system of marine resources, environment, and economy. The
relevant research conclusions are as follows: the marine resources/environment/economy complex system is formed
based on the interaction and mutual restriction of those three fields, and their evolutionary process is influenced by
the mechanism of economic growth and ecological balance. The evolution of the composite system and its subsys-
tems conforms to the logistic law, and the maximum evolutionary degree of the marine resources subsystem is
higher than those of the environmental and economic subsystems. The marine resources/environment/economy
complex system and the resources/economy subsystem show large growth rates and are in the mature stages,
whereas the environment subsystem has reached a state of saturation and decline. Based on the above research con-

clusions, effective measures are proposed.
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Research on the coupling coordinating relationship between agricultural
economy system and water resources environment system: a case study of

Hunan Province
TIAN Pei', HAN Haoting®, LI Jia?, LIU Muxing*, XU Xinyi®

(1. Key Laboratory for Geographical Process Analysis & Simulation of Hubei Province/College of Urban and Environmental
Sciences, Central China Normal University, Wuhan 430079, China;
2. College of Finance and Statistics, Hunan University, Changsha 410006, China;
3. College of Water Sciences, Beijing Normal University, Beijing 100875, China)

Abstract: Considering the complex relationship between agricultural economy and water resources environment, this paper
constructs an evaluation index system of agricultural economy and water resources environment, which consists of six dimensions of
agricultural input, output, modernization and water resources pressure, state and management, and 19 indexes. The index weight is
determined based on the objective combination weighting method, and the coupling coordination degree and obstacle diagnosis
model are used to identify the coupling coordination degree of the two systems and its main influencing factors. Taking Hunan
Province as an example, this paper analyzes the coupling and coordination relationship between agricultural economy and water
resources environment from 2008 to 2019, and its spatial and temporal evolution characteristics and influencing factors. The results
show that the comprehensive development index of agricultural economy in Hunan Province increases year by year, and the
comprehensive development index of water resources and environment system fluctuates violently. The coupling coordination degree
of each city and state system (0.362~0.947) showed a significant upward trend year by year, and it was in the coordinated
development stage (0.797~0.947) by 2019. The coupling coordination degree of the two systems showed a trend from
“central>northern>southern” to ‘“‘southern>central>northern”; Agricultural input and output are the main factors affecting the
coupling coordination degree of cities and states. The countermeasures to promote the coupling and coordinated development of
agricultural economy and water resources and environment system in cities and states of Hunan Province are proposed.

Key words: water resource environment; agricultural economy; spatial and temporal variations; objective combination weighting
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Tab. 1 Comprehensive evaluation index system of agricultural economy and water resources environment system

R Ye VRN SR AR b I A
FANZF R G V25N A ECH (AL + f¢7a
RAEYEFERER (A2) + 73 hn’
AROEWAOLE (A3 + 73 hn’
b= fl sl (Ad) + f¢7e
BTTHRBR B (AS) + t/ hm’
A R TRIN (AB) + JC
A HR A AT BRI RN S (AT + kwh/ hm’
FAVAREIREE (A8) + %
KA ANB AR (A9 + kwh/ A
IKFIRIAEE R S IRV K EE (BL) - fz.w'
A FKEE (B2) - fz. m’
AN¥IFKE (B3) - LVIN
J37G GDP #E/K & (B4) - m'/Ji 7%
KRS REkE (B5) + fz.w’
KPR (B6) + fz.m’
ST R (BT + m’/km”
KB R VEKALTEEE (BB + %
AR (BY) + 7 b’
AEE & (B10) - Jit

Ve 07 NIERIRRR, “-7 AU ER. AL RR TR S8R AR BN ARG I 0 A, Al b
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Tab. 2 Grade of comprehensive development index
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Tab. 3 Classification system and criterion of the coupling coordination degree
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3 ER5T8

3.1 B E SR

BIEE A 2 5 SK BRI KRG PEM FEARBCE RE BB 1 B, fERWAET R, fOlHECL
(AL BEf R (0.155), H G2 BOEBAO A (A3) 1 0.151 AR & R AR SCER . (A6)
(15 0.13, AN B E BRI E RO, HSPRI ATk KB FEARE RS H, AL
& (B10) MR ERE (0.189), HUZAMWH/KE (B3) 1) 0.159 fE/KE & (B1) f#0.113, A WK%
TR HEAN K G 77 A2 R K SRR 1 BN &

(@  RAIEFFRG; (b) KFRIFERE
B 1iFNEmmERY

(a) Agricultural economy subsystem (b) water resources environmental system

Fig. 1 Weight coefficient of evaluation index
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3.2 R EFFKFRIMERGLELRKF
WIFE A & T M 2008 F—2019 SEARMLETE RS SK IR RGP R & KRR EI 2 18] 0 A WLIET 2
B

@  RUZFRGE; (b) KEFRFRERGR
B 2 MAGEE X RIERN=E N .

(a) Agricultural economy subsystem (b) water resources environmental system

Fig. 2 Spatial distribution of comprehensive development index of the two systems.
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B 3#RmERLEFEKRBRMNERGEES LRKTELILES
Fig. 3 Trend of comprehensive development level of agricultural economy and water resources environment system in Hunan

Province
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Fig. 4The spatial-temporal evolution trend of coupling coordination degree between agricultural economic system and water
resources system

10

24



3.4 WBAEMAENEMERSH

MR A8 i AR 7Y 7355 1155 2008 H-—2019 il I 44 % T N AL 285 R 48 57K BHRI I R Gl & Wb iR L
FRORRRS L, X P A B AG FEBCT- B HEAT HE Y, 038 &8 77 MR 2 25 A RS R 3R (Mj>6%), FF 41 HH 2% T
MIBEAGRERT 4 CLAIBEAGIRIER, WK 4. BRUTFHIEE —BRAG R R VG ARIAL (B9), FHARTI M I EH —Faeht X
RN BGIH (AL, 18 14 AT SRS R B BRI SR AR A AL I B (AL Rk
M RERAT SR (AG), BN 14 K, HANEKER (B9) 9 . ARl a{H (Ad4) 5Kk,
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R A EEETINEEERRERRERE

Table 4 Main obstacle factors and obstacle degree in Hunan Province %

e 4] o AT Wi ot Fiifig 5 W=pEAS W 1 2 A Wi
Kb Al 11.380 B1 10.588 A6 9.247 A4 6.632
Fi Al 11.370 A6 8.442 B9 7.593 A9 6.734
b Al 11.606 A6 8.461 B9 7.467 A9 7.332
1R B9 11.819 Al 9.666 A6 7.516 A9 7.082
ABEA Al 11.700 B9 11.61 A6 8.744 A4 6.153
| Al 11.477 A6 8.503 B9 7.848 A4 6.374
1 Al 11.036 B9 8.681 A6 8.349 A9 6.939
TKE A Al 12.255 B9 9.959 A6 8.269 A9 6.681
% FH Al 11.252 A6 8371 B9 8.018 A9 6.935
HEIH Al 9.881 A6 8.826 B9 8.152 B1 6.965
A Al 11.713 A6 8.332 B9 7.644 B8 6.615
A Al 12.850 A6 8.653 B9 6.834 A4 6.617
IR Al 10.684 A6 10.224 B9 9.666 A9 6.858
i Al 10.131 A6 8.715 B9 8.633 A4 6.271
4 LS
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Fig. 3 Spatial distribution of “D” of resource-based cities in 2000, 2005, 2010 and 2014
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Fig. 4 Distribution of systems influencing the resource-based cities in Northeast China
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Coordination of the ""economy-society-environment™* triad
In the transition development of resource: Based cities
in Northeast China

CHEN Yan', MEI Lin**
(1. School of Geographical Science, Northeast Normal University, Changchun 130024, China;
2. College of Humanities & Science, Northeast Normal University, Changchun 130017, China)

Abstract: This article examines the coordinating rules of economy, society, and environment of
resource- based cities during the process of transition development. The study constructs
indicators for the economy, society, and environment based on the coordinated development
theory with referring data. The spatio-temporal pattern and the effects of economic, social, and
environmental factors are examined at the city level in resource-based cities in Northeast China
from 2000 to 2014. The main conclusions can be drawn as follows: (1) The coordinated level
of the "economy- society- environment” triad increases slowly in four stages with cyclical
volatility. The spatial pattern appears to be unbalanced with the high-level coordinated cities
located in the south of Liaoning province and the low-level coordinated cities mostly situated
in the north of Heilongjiang province. (2) Three types of cities can be identified according to
their coordinating level. The first type consists of cities with the highest score in society
transition development; they contribute to the economy, society, and environment systems
equally. The second type are cities that usually invest less in both social and environmental
development. The third type, which includes most forest cities, obtained the lowest score with
the social development far below the other two types. (3) The development of a service
industry, education level, and technology were found to make significant contributions to the
coordinated development during the transition process in resource-based cities; however, heavy
industry was not found to be as effective as other factors. Overall, transition development in
resource-based cities demands higher standards in this new period with historical problems still
needing to be solved.

Keywords: resource- based cities; coordinating transition; economy; society; environment;
Northeast of China
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Comprehensive Evaluation of Population, Resources, Environment and

Economic System of Xinjiang: Based on the Principal component analysis
HU Guoliang, ZHU Xiao

(Xinjiang University of Finance & Economics, Urumqi 830012, China)

Abstract: This paper establishes Evaluation index system of population, resources, environment and economic system to evaluate
the four subsystems of Xinjiang comprehensively from 1985 to 2006. The result shows that, the various subsystems of Xinjiang
have significant differences in the changing of integrated score. Economic system and population system go up remarkable,
especially the economic system; compared to other systems, sub-systems of resources are slower, and have the characteristic of
phase; environmental system exists the biggest problem which the scores rise in the first 10 years, and Then declines. Hence, the
unbalances of each system would influent the level of overall development.
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The Study on Optimal Exploitation of Mineral Resource: Environment Consfraint

Backstop and Hotelling Rule
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ling Hotelling
Hotelling
o : . Hotelling
Hotelling : N
F407 A 1000 — 1549 (2019) 03 -0085 -07

DOI:10.19681/j.cnki.jcufe.2019.03.007
Abstract: The optimal exploitation of mineral resources is very important to the allocation of resources

and the sustainable development. Classic Hotelling model was a major means to discuss the optimal mining of
mineral resources but it was found that Hotelling rule was not always true in the reality. A main reason was
that the model did not consider externalities of environment and backstop substitution. In this paper some
mathematical models were established to study the optimal exploitation path by dynamic optimization under the
constraints of environment and backstop. The results shown that when the environmental constraint was not
taken into account and the reserves of mineral resources was small the resource price path follows the Hotel—
ling principle and exits the market after higher than the reserve replacement price. In addition the cost of min—
eral resources reserve replacement cost had an impact on the substitution node. When considering environ—
mental factors if the pollution did not reach the threshold and the resource reserves were small the price
change reflected the environmental externality and scarcity and the change rate was higher than the discount
rate. When pollution reached the threshold and resources was abundant the price remained unchanged to re—
flect the total energy consumption control and then increased due to scarcity following the Hotelling
principle. Finally when pollution reached the threshold and resource import existed the price change was
closely related to the discount rate of resource exporting country.

Key words: Mineral resource Optimal exploitation Externality Environment Backstop substitution
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The coupling evolution analysis of resource — environment — economic system in
the poor areas of Gansu

CHEN Xingpeng' > GUO Xiaojia' °* WANG Guokui' > ZHANG Zilong' > LU Chenyu' LI
Hengji' *

(1. College of Earth and Environment Sciences Lanzhou University Lanzhou 730000 P.R. China;

2. Institute of Tourism Planning & Design Lanzhou University Lanzhou 73000 P.R. China;

3. Department of Forestry Michigan State University EAST Lansing MI 48823 America;

4. College of Geography and Environment Science Northwest Normal University Lanzhou 730070 P.R. China)

Abstract: Dingxi City located in central Gansu province is the poorest area in China the contradiction between
the economic development and the environment resources is even more serious than others therefore studies im—
minently to coupled evolution analysis of this area resources — environment — economy system is urgent and
necessary. Using principal component analysis method human activity index ecological environment index and
government interference index we built a non — parameter regression model under cultural impact and policy in—
terference condition to study the coupling evolution of resources — environment — economy systems of Dingxi.

The results indicate that from 1980 to 2008 the relationship of ecological environment and human activities and
government interfere was inverted U — shaped surface. The current social and economic development of Dingxi
was at the expense of environmental resources the urgent need is to change the development path must optimize
the industrial structure promoting clean production and energy conservation and strengthen environmental su—
pervision and inspection so that the whole socio — economic could be in harmony with the natural environment.

Key words: poor areas; resources — environment — economy system; principal component analysis; non — para—

metric model; coupling evolution; Dingxi
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Tab.1 Basic concepts of emergy analysis

B o2 WX
Y 2 e DR 2 PN R RC T A=
fEfH Ehred A KBIREM (Solar Emergy) , W™ SRR EiL H

(W T A A BIRER B 0 o KBIGEAEH (sejd
FUT fE B RO A MR BHRE( 2 W

K R B s e g
. S BT R R MR AR R
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Fig.]1 Emergy flow diagram of the environment—economic system in the Yellow River Delta
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Tab.2 Emergy evaluation for the environment—economic system in the Yellow River Delta

w5 ama J5  BE (AT &S KHREH Aeft g minda
JE g (sej/HL4) (sej) (US$)
nf S AR
| APBHEESTAE 5.38E+19j 1 5.38E+19 2.57E+07
2 FK#EE 9.57E+14] 1.05E+04 1.00E+19 4.78E+06
3 WKL FRE 4.83E+16 ] 1.82E+04 .79E+20 4.20E+08
4 HEREZRE 1.27E+16 2. 90E+04 3.69E+20 1.76E+08
5 HiRAE 8.39E+15 3.0E+04 2.52E+20 1.20E+08
6 Bk 253E+15) 1.7E+04 1.31E+19 2 06E+07
7 REE 6.69E+16 j 1.5E+03 1.00E+20 4.78E+09
AN (30 4. 635D 12.91E+20 6.17E+08
B R Tar
8 A# 2.09E+14j 4.40E+04 9.18E+18 4.38E+06
9 Rr-fh 17.13E+20 8. 18E+08
(D B 877E+15 ] 8.30E+04 7.28E+20 348E+08
(2) U% 5.05E+14j 6.90E+05 3.48E+20 1.66E+08
(3) g 2.03E+14j 6.90E+05 1.40E+20 6.69E+07
4 Kt 2.80F+14j 8.60E+05 2.41E+20 1.15E+08
(5) ¥ 8.65E+15j 2.70E+04 2.34E+20 1.12E+08
(6) KB 4.09E+14j 5.30E+04 217E+19 1.04E+07
10 &= 23.66E+20 1.13E+09
(1) |k 6.16E+14 j 1.70E+06 1.0SE+21 5.02E+08
) ;% I 85E+14 j 2.00E+06 3.69E+20 1.76E+08
3 BE 409E+14j 2.00E+06 8.19E+20 3.91E+08
(4) B 2.98E+13j 4. 40E+06 1.31E+20 6.26E+07
11 JKF= 1.53E+15j 2.00E+06 30.69E+20 1.4TE+09
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A A T B R R
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15 R 1.68E+11 g 1.00E+9 1.68E+20 8.02E+07
16 B R&E 225E+16j 1.59E+05 3.58E+21 1.71E+09
17 (LIEF & L12E+11 g 4.77E+09 5.34E+20 2.55E+08
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At (12-18 70 98.53E+20 4.71E+09
19 EWif 57 42E+20 2. 74E+09
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Tab.3 Emergy evaluation for merchandise business in the Yellow River Delta

WmEMImE TR IE i Gk KPEAEE
J 5 US$) (sej/d) (s€j)

#O RS FRAAR 64.63E+20
1EHRRS

(1) Ktf 1.24E+15 4.40E+04 5.45E+19

(2> B 7.77E+16 3.98E+04 3.09E+21

(3) #5, 4.40E+13 j 1.06E+04 4.66E+17

(4> HAbRE 222E+13]j 4.40E+04 9.75E+17

(5) & EHA 2.24E+8 $ 8.67E+12 1.94E+21
2 #ORE

) @ 3.92E+8 $ 2.00E+12 7.84E+20

(2) S 2.63E+8 $ 2.00E+12 5.27E+20

(3) xtAHMEDY 2.90E+7 $ 2.00E+12 5.80E+19

(4) FRHFRA 2.29E+6 $ 2.00E+12 4.58E+18
Ho 85.85E+20

) Exl

[ 1.36E+17 3.30E+04 7.18E+21
KRR 1.38E+16 4.80E+04 6.65E+20
(2) ME=H 3.50E+7 $ L.6TE+12 5.84E+19
(3) TMHI& 4.09E+8 $ L.67E+12 6.82E+20

El EARGRARE-SBxTEHBENRTLE, 2. #FOFEBE-FIHLTH LB
B/, E3, 0= OHRFNSHxFRETRE/MT LR,

O = 0 9 0 E T R (RO 5% 7 L0 2 PR A 2 R

64,63 4o ;
1
) s g g = g e
12.91 3
— 107Sejfa = soeee- > 107USS L_
(a) E T BB R0 5% 7 (b)BEEB AR HMICRREE
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Fig.2 Overview system diagram of emergy and monetary flows in the Yellow River Delta
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Tab.4 Summary of major emergy flows in the Yellow River Delta (2003)

Y IR K] pNAEIED)) i i5 i {E(US$) B {# 5% 1 LE F(sej/US$)
R nJ & Bt U 12.91E+20
N ANTT S 37 $E 8 176.98E+20
No HR A (1 % U5 1.31E+20
Ny B2 f#HI ) % R 97 22E+20
Na B{Hedn i1 ¥ 78 45E+20
Fl BEORFTRL BRI b 31.46E+20 1.50E+09
Gt BORM (SBEP 27.24E+20 1.30E+09
1 YRR 5.90E+20 2.82E+08
IMP pgran| 64.636+20 3.09E+09
F2 HIgNpig e 78.45E+20 3.75E+09
G2 MO CAREFD 7.40E+20 3.53E+08
EXP IR 85.85E+20 4.10E+09
X WA SH (828 w/Em) 8.41E+9
Pl A8 dTRE Bt T LR 2.09E+12

TE Y, TEHEREAMK MERESEMEYHTR BEAEE TR R EHRRAS Hip |

2, TAlEHBI R (NN +NL)  No: T AR N, B H B+ Gl I FE+ R U FE+ R B+ R 1R
RN, Bm R R RSt

T3, SR YRR AL B AR R A R SR Y

* 5 AU RMNEFREEITMHR

Tab.5 Emergy evaluation for resources reserves in the Yellow River Delta

M H R R fE (% Csej/ AT AR BE (i (sej) BE i 5% T I {8 (USS)
a3k 3.83E+18 1.20E+04 4.60E+22 2.20E+10
3 6.00E+19 3.98E+04 2.39E+24 1.14E+12
Tiih 1.84E+19 5.30E+04 9.75E4+23 4.66E+11
KRS 1.19E+18 ) 4.80E+04 5.71E+22 2.73E+10
1 F i K T480E+13 g 1.00E+09 7.48E+23 3.57E+11
TRHEIX AR 4.49E+14 2.00E+06 8.97E+20 4.28E+08
M 1.00E+11 g 1.00E+09 1.00E+20 4.78E+07
A= 8.41E+15 ] 4.40E+04 3.70E+20 1.77E+08
®E 6.96E+17 j 6.30E+04 4.38E+22 2.09E+10
Kt gafa s 2.09E+15 1 11E+04 8.60E+19 4.11E+07
HFHE 1L68E+11 $ 8.67E+12 1.46E+24 6.97E+11
AL 5.48E+7 Aca 3.10E+16 1.70E+24 8.12E+11

El. SERIEETERETEAME BHE 2000m M E HKRFRAA,

H2, REBRERAKCER6Om) &N 9.6 12 m*, & 50g/L B8 LE T E T RN EHEN
4.80x10"g, FIZ KK & RL NN 3512 m', % 200g/L W (LT H T KKK & &8 % 7.00610%,

H3, RE=RLHNREERRTE

4, AHFME=(GDP)(/BFHIE) .

HEs5, Ad=(AMCEHFR) .
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Tab.6 Emergy indices for overview of the Yellow River Delta (2003)

¥ & Fix R Bl g b 2
P E R R R 12.91E+20 sej/a
vl B R (A N 176.98E+20 sej/a
O PR A MP 64.63E+20 sej/a
FREDRAE R+N+IMP 254.52E+20 sej/a
FHRELHAE (W No+N+R+IMP 176.07E+20 sej/a
B OReE EXP 85.85E+20 sej/a
ACRSEE (No+N+R)U 63.29%
B ORESR IMP—~EXP —21.22E+20 sej/a
OS5 R IMP/EXP 0.75
AR EHRRAEAE/LEEARE RU 7.33%
BE B = A U/IMP 2.72
To AT B HEME oy B A (E B A LR (No+R)YU 8.08%
L ER] AL & B R A B ML) N/ U 5522%
REER R IMP/(R+N) 34.04%
AP & u/AD 9.96E+15 sej/ A-a
R {815 F SRU% U/ 2.22E+12 sej/m®
AR EEKFTIERREMAOAE N RUXAO 1.30E+5 A
R EEAKE FHARBEHOAORED 8(RUXA O 1.O4E+6 A
A HE BHh/AD 2.02E+15 sej/ A
R A5 o S AP R A L BAU 20.33%
ABRE & (54.4E+20sej) /AT 3.08E+15 sej/ A
REESE A B EMLLE (PD U/GDP 2.09E+12 sej/$
EFY L IR B R R T W/R 445
EFY LB EREARMLE WU 32.63%
IR (U—-R)R 12.64

EERMEREGFERENASRSYFRRATMEN R, DRI ENEEP
ER X, EEME AR ETHN B A 8RR, 50 A 5 0 0 SE 3 fih 16 22 o IX ) ¢
=i, R B GNP B4, £ FF U AR R M B R/ AWM A ARBENREMEE T LR £
BERSMX THEDHRTWLBRESMWEENE, R, &4 BRI X LG8 EH
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Tab.7 Comparisons indices based for emergy analysis in the Yellow River Delta and other area (2003)

S I I S M
Hy X & (sej/a) FE sej/$) PR (sejm®)  FHE (sef/ A (17:) L Fﬁ%th(%) ik

g SIS P 1.76E+22 2.09E+12 2.22E+12 9.96E+15 63.29 0.75 20.33 12.64
;T 1.97E+23 0.56E+12 26.51E+12 33.49E+15 59.60 7.61 11.07 69.63
iT A 5.79E+23 3.KSE+12 5.64E+12 7.82E+15 74.85 1.69 18.72 43.53
BEH 4.77E+22 STIE+12 1.35E+12 6.04E+15 2297 2.21 7.18 027
FERL R X 2.46E+23 15.26E+12 0.20E+12 92.18E+15 98.18 5.13 0.23 043
i CRED 8.94E+24 6.35E+12 0.93E+12 6.92E+15 90.76 0.30 10.46 9.89
ZT: % 1.31E+24 2.85E+12 0.40E+12 I 27E+15 93.82 1.45 5.63 292
F* E 8.50E+24 0.88E+12 0.88E+12 29.79E+15 77.18 1.75 19.52 932
NI 0.93E+24 2.40E+12 0.12E+12 47.96E+15 92.39 0.39 1.09 1.03
B 0.39E+24 0.96E+12 11.41E+12 24 31E+15 26.29 4.30 3.87 16.66

WL HRARR N 2002 45 B 6 MR R LY RORT 2 2000 B HoA 2003 SR
BiE s &H W AR ETHE S LTRSS EERGE T E SRR R B

F2. BERBE FYERAEHREHER T RAAROTR, AKX (B CAHNEHRT
B 5 B SR L1230 i DA OB R 1 B R T RUE

RE {61 1 JH 90 50 PN SRR 0 A 42 LU N 3R T et o B A S MR 22 O e TR SR R L R B
WO E MG EFEEN AR HRE . S0 Rk X, BB SR A RE B — B
L AN SE E MK LA K e i AR BB P e T A [ SR M X {EL el T [ AR
A OFFTREA LA b, BOGX FHE bRl A 76 mAR S A LB I ) [ R st [X
(6] b2, 1) e D PG SRR X R 6 PSR ARAIE el T A O/ A REfE A A0
TR, BT = 57 U Hb X 1) B (6 o 3R 8 A A S BB (S A R B AR T M T — T iR T 2
FOKFRESR 55— R R IT R FIR G BA R KT,

— AN B A BEIE PR D B AT GV VR BE (A AT ST B IR AR (0T o He B AR,
M A4S E BREIM RN —IRIESL T B A 45 3080 WHZOB XA B 45 B 2 BB T8GR | Xt
PR B B R T 5 TR o R T 5 o X T ARURR K T B R A R AT BT R IR ik
BT EF RO HEEAARE, BYREASREMM LRFEE , FINERA
REE A ARE S TEAE X, a2 AR A S FEE ThE KE RKHTE %
T HEARE KA E K B RE RA R E B IR S Z TR B ARRER AR ATHE
LEFBEREERFIREMNH FH2FAREBEAS IERRTEXMXERE, A
HEH T RE(E HL B AT AR | R T vh R 5 Al DX 3% 4 B R 1 (P BB X 191 4, el T [ 5K ) 4 B

81



14 BB %, BT MU X UE IR A B - U R AR T HF SR MY BE AR Y A 53

ISR ) 300 = A N X f 3 o T RE (A HL BB AR A S R M T2 EFRKF EH S
BWHEHRATHEENERT, RELFFIRBMATEAFE, AL ARENERERR
x RERFWEGEE, ST ANBKakERR S SREHRRILARS X5H&LE
FIAT 26, ET = f N e X Tl 7 (B G B X B R E A 70% LA b T DR B R K, WA
REE, BT L EBR, B R & 8 R B 00 b AR X BT = R 9 X R A,
FIE R LEMWARRES AT B REAMN LS XTFMN RN IEEEN LT
R BRE N EARREA SR R RAKERR, R RZ M E BB R 7T
EAWHBKFERARERS2EFHKFHE KT MNESFRBBX, m& TR EE
S gl R 3 IR R 5k Hi X U8 FH B e = £ i X IR AL AR & RE T BB, T B A AR TE AKE T 8
FREEEOANDEZ SR 104 FA LA DNR 177 TN, FHRARAZ—ERES,

5 EW =AW X EER-AE -5 R G AT SR BRI SIS

Odum & H HIBEEFE PRI R & BB ™ 1 Z (emergy yield ratio, EYR) I LA RA B9 7=
HR R 3738 11 3% (environment load ratio, ELR) HLIEM REMIA K F1, BE S HITEM
T RE SR BRI B A E, Brown M.T #1 Ulgiati.S (1998) 211 T REEFIIFLEIEIR
ESI(emergy sustainable indices) , & X 4 EYR/ ELR,A# T REEEIR IR R R P XAl REEL & B
HREM A HEITM IS AR S B, MR- MERSH X PR ET R EE L RHW IR
ARE A EAL, M E RN, R ZRATFFEN B3R ESHEMR K, 7 HRs2
B ESIETE 1| #1 10 Z M RUIRGE A E N AL RE S ESI>10 WRLFH A RKERRIE, X
ESI<1 Bf A BFRIHHRA ARG, RER 5 PEESEEZNTEABRENITELARX BRE
T D7 4F G2 1 4F % FBUT 38 1 TSR 4L 9 A8 OQ 508 1 38 thd 7R 8 T DO TT LUK (1983~2003 ) Y B £F
ESI, 3[R o 7+ i1 72 4F 9 BE B 52 T LU 3R (P1), LA 3,

40

- P1

34

30

P1

—
w
o &
=
= <=1
]
113 122
10 =
. Sy
——a e _/‘\ ki —A—%
0 0
1983 1985 1987 1989 1991 1993 1995 1967 1998 2001 2003 (4E4))

B3 JA=MM 20 FRPRETF RABMEELTLEE
Fig.3 Trend of emergy indices of the environment—economic system in the Yellow River Delta from 1983 to 2003
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Emergy Analysis for Sustainable Development of Resources—
Environment—-Economy System in the Yellow River Delta

DUAN Xiaofeng, XU Xuegong
(College of Environment, Peking University; The Main Lab of Ministry of Education Research on Analysis
and Simulation of The Earth’s Surface Process, Beijing 100871, China)

Abstract: As an ecologically vulnerable region where atmosphere, hydrosphere, geosphere and
biosphere interact, the Yellow River Delta plays an important role both in economy and environ-
ment in China. The emergy theory is based on the theory and methods of the System Ecology.
Forming 1] higher quality energy will need a large amount of lower quality energy. In other
words, different forms of energy have different attributions. By dealing with the energy—value-
process of ecosystem, the theory provides us with a new approach to the economic ecology.
Based on emergy analysis, this article systematically analyzes energy, resource flowage and con-
dition of eco—economy system in the Yellow River Delta. On the basis of the evaluation indica-
tor system, resources—environment—economy system in the Yellow River Delta is assessed com-
prehensively. The results indicate that the total emergy consumption of the study region is about
1.76x10%sej, or about US$ 8.42x10°. The waste emerge evacuated from the study region reaches
about 5.74x10”sej , or about US$ 2.74x10°, which indicates that environment in the Yellow Riv-
er Delta degenerates rapidly because of the industrialization and economic increasing. Finally,
based on the calculation of the emergy sustainable indices (ESI), we find that economy increas-
ing of the study region depends on resources consumption. Although the value of resource re-
serves in the Yellow River Delta reaches US$ 4.45%10" (about 529 times larger than GDP), it is
difficult to use it adequately because of technical limits. So enhancing the resources utilization
efficiency and reducing waste are the primary tasks in the future in order to realize sustainable
development in the Yellow River Delta.

Key word: the Yellow River Delta; environment—economic system; emergy analysis; sustainable

development
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1
Table 1 the mutation of society-economy and resource-environment in Jilin province
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Study on the discontinuous motion of regional resource-environment
and society-economy system: A case study of Jilin province

LIU Zhaoshun™ 3 SHANG Jincheng', WANG Dongyan®, YAO Wengui®
1. Northeast Institute of Geography and Agriculture Ecology, CAS, Changchun 130012, China;
2. College of Earth Sciences, Jilin University, Changchun 130061, China;

3. School of environment, Beijing Normal University, Beijing 100875, China

Abstract: The mathematic model was set up for the description of discontinuous motion of regional resource-environment and
society-economy system based on needle mutation theory, and the procedure and response mechanism was researched by taken Jilin
province as a case. The results showed that the economy of Jilin province has been in the stage of rapidly developing, and the
sustainable development of social economy would be effected by the declined of mining industry. The mutation of total resource
consumption and resource consumption per ten thousand product values showed that the consumption of solid mineral resources has
been in the stage of rapidly increasing in Jilin province. Total discharge volume of solid waste, SO,, powder dust, and the discharge
volume per ten thousand product values of solid waste, SO, has been mutation. The eco-environment system of Jilin province has
been in a new stage by implementing the strategy of eco-province. This study provides technical measure and scientific basis for
social economy and resource-environment sustains development.

Key words: Jilin province; resource-environment; society-economy; needle mutation model; discontinuous motion
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Har monious Strategy Study On Economy , Resources And Environment
Develop Ment Of Sshandong

FENGJitrtian®  YIN Jian-zhong2
(1. Shandong Lubel Chemica . Ltd, Wud Shandong 251909 ,China;2. Shandong Normai Univercity , Jinan Shandong 250014 ,China)

Abgract Alleviating the bottleneck efect of resurces and environment is a drategic task relating to the overal ecoromic and cid develop-
ment of Shandong Province. Fom the point of nodernization congtruction , this pgper anadyses the main problems o resources, environment and
development o Shandong Province , and advances some drategic ways and measures for coordinating econromic condruction with resources and
environmernt in the 21 century.
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