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Abstract: In this study, we utilized an emergy analysis method to examine emergy flow, establish a variety of emergy
indices of the social-economic natural subsystem, and evaluate sustainable development and health levels in the ecological -
economic system in the Taihu Lake city cluster in 2015. The results showed the following: (1) renewable resources are
insufficiently utilized, and the maximum proportion of renewable resources in the total emergy utilization was only 7.95% ;
(2) non-renewable resources are consumed too extensively, and the minimum proportion of non-renewable resources in total
emergy utilization was 56.95%; (3) the traditional agricultural structure in the Taihu Lake city cluster, except the city of
Suzhou, must be adjusted urgently because that the minimum proportion of meat and aquatic products in renewable resource

products has reached 63.08%; (4) we should accelerate the transformation and upgrading of traditional industries as a
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minimum of 88.02% are currently producing products from non-renewable resources, primarily cement and steel; (5) we
must accelerate the opening up of trade to the outside world, because the maximum proportion of input emergy is only 36.
27% and merchandise import and export exhibits a favorable trade balance; (6) the level of waste emission and utilization
needs to be improved, because the current maximum ratio of waste emergy to renewable emergy is only 12.8%, and the
minimum ratio of waste emergy to total emergy utilization is only 0.19% ; (7) within the Taihu Lake city cluster, the city of
Huzhou has greater potential for sustainable development, because its sustainable index ( ESI) and emergy sustainable
development index (EISD) are 1.59 and 2.99, respectively; (8) the city of Suzhou exhibits a low level of health of the
cities in the Taihu Lake city cluster, with a health emergy index ( EUEHI) and an improved health emergy index
(EUEHI") of 8.22 and 1.65, respectively. Based on the above results, this paper proposes some countermeasures to

advance the sustainable development of the ecological-economic system in the Taihu Lake city cluster.

Key Words: emergy method ; Taihu Lake city cluster; ecological-economic system; index system; sustainable development
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Fig.2 Emergy flow diagram for ecological- economic system in Taihu Lake city cluster
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Table 1 Emergy analysis data of ecological- economic system in Taihu Lake city cluster (2015)

T H Ttems/sej pigii| T N W s
] BEHT [ ARIRBE VSV Renewable natural environment resources

1 KPBHAE Solar emergy 3.98x10" 2.13x10" 2.01x10" 2.68x10" 1.80x10"
2 JAfiE Wind emergy 5.47x10% 2.47x10% 3.18x10% 4.52x10% 5.32x10%
3 F7K#HE Rain potential emergy 5.77%10% 2.10x10% 2.87x10% 2.87x10% 2.30x10%
4 Wi/Kfb24HE Rain chemical emergy 1.23x10* 6.36x10% 5.21x10% 8.67x10% 5.63x10%
5 HiERTES4 BE Earth rotation emergy 4.27x10% 2.28x10% 2.16x10% 2.87x10% 1.93x10%
/It Subtotal 8.02x10°! 3.24x10°! 3.95x10?! 4.50x10% 3.60x 107!
AR My AT 5% UE ™ B Local renewable resource products

6 HE Grain 1.50x10*! 1.00x 10! 1.51x10* 9.31x10% 1.70x10%!
7 Ki4E Cotton 9.59x10'8 — 6.03x10'® 4.42x10" 1.63x10"
8 ikl Oil plants 3.43%10% 1.88x10% 7.84x10% 5.44x10% 8.53x10%
9 51 Tea 1.46x10"7 2.70x10' 1.13x10' 4.26x10'® —

10 & &L Silkworm cocoon 1.23x10" 3.42x10" 7.83%10' 3.30x10% 7.27%x10%
11 W& Meat 8.50x10* 8.91x10* 1.69x10% 8.93x10* 9.51x10%
12 & Poultry and Eggs 1.82x10% 1.16x10% 1.41x10% 1.78x10% 2.47x10?!
13 245 Milk 6.79%10°! 1.79% 10! 1.06x 10! 9.25%10% 9.17x10%
14 E%3F vegetable 4.36x10% 7.16x10% 4.55%10% 3.82x10% 1.20x10%'
15 /KR Fruit 9.24x10" 1.57x10% 1.14x10% 1.22x10% 5.63x10%
16 1 Sugar 3.07x10' — 8.35x10" 2.70x10' 4.49%x10"
17 K# Wood 2.41x10' 1.88x10' 7.85%10' 6.64x10" 5.33x10"7
18 /K™ Aquatic products 1.10x10% 5.24x10* 7.45% 10! 1.48x10% 6.30x10%!
19 # Silk 1.05x10" 2.90x10" 6.65x10" 2.80x10% 5.94x10%
20 YCBHE Drink wine 5.93%10% 1.45%10% 4.63x10% 3.20x10% 1.71x10%
21 & HAEYIH Edible vegetable oil 2.13x10% — 1.25%x10% 6.38%x10%! —
/It Subtotal 5.24x10% 1.94x10% 3.03x10% 3.58x10% 2.51x10%
R H AR IR SR Non-renewable natural environment resources

22 +HEFHLT - BIFERE Soil organic matter net loss emergy 3.74x10" 2.24x10" 2.48x10" 3.40x10" 2.49%x10"
23 F 4+ ZEAFERE Surface soil net loss emergy 4.42x10% 3.12x10% 1.77x10% 4.63%10% 7.00x10%
/It Subtotal 4.80x10% 3.34x10% 2.02x10% 4.97x10% 7.25%10%
A AR AT HE 9 IR P2 i Local non-renewable resource products

24 /XL & Generating capacity 5.67x10% 2.09%x10% 2.35%x10% 8.00x10*! 4.37x10%
25 A%k Cast iron 2.34x10% — 9.92x10?! — —

26 #I#1 Rolled steel 5.86x10% 3.10x10% 2.35%x10% 4.94x10%! 8.35x10*
27 %K Steel 4.51x10% 1.93x10% 1.81x10% 8.44x10% 2.10x10!
28 fLAE Chemical fertilizer 2.18x10% 1.15x10% — — —

29 422} Pesticide 2.20x10" 5.04x10" 6.03x10" 1.17x10% 1.25x10"
30 K& Cement 3.19x10% 5.98x10% 7.80x10% 4.22x10% 4.86x10%
31 B5HE Glass 1.23x10% — 2.52x10" 5.56x10% —

32 ¥k} Plastic 3.88x10%° 4.74x10% 1.40x10?! 1.97x10% 3.86x10%
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i H Ttems/ sej PNl % M W %
33 4 & Synthesis ammonia 2.24x10% 2.13x10* — — —
/It Subtotal 5.07x10% 6.73%x10% 8.57x10% 4.37x10% 5.41x10%
i AREME Input emergy
34 3 IR S8 Imported goods total amount 2.06x10% 4.36x10% 1.13x10% 2.24x10! 1.35x10%
35 SEFRAI SN Disbursement of foreign capital 1.17x10% 5.33x10?! 4.13%10* 1.56x 10 4.46x10?!
36 JilgVi# A Tourist income 4.97x10% 1.31x10% 1.95%10% 1.73%10% 3.27x10%
37 #4K Fuel
JEHE Raw coal 4.09%10% 1.86x10% 8.88x 107! 6.84x10%! 1.30x10%
fE % Coke 6.36x10%! 4.07x10*! 4.70x10*! 1.47x10" 2.63x10'
¥ Gasoline 2.00x10% 7.90x10" 1.20x10% 3.41x10" 9.50x10"
457 Diesel oil 3.75%x10% 1.59x10% 1.41x10% 1.02x10% 1.54x10%
SRRHIN Fuel oil 5.45%x10% 1.08x10%° 2.67x10" 3.52x10" 6.31x10"
KIR Natural gas 8.01x10*! 2.53%x10% 2.52%10% 6.47x10% 7.81x10%
/I Subtotal 3.23x10% 8.75x10% 5.12x10% 2.87x10% 6.48%x10%
i BE{E Output
38 Hi FIH A B8 Exported goods total amount 3.14x10% 7.31x10% 3.68x10% 1.53x10% 3.97x10%
IS AE(H Waste emergy
39 /X, Waste gas 3.55%10* 1.60x 10" 8.87x10% 5.32x10% 5.67x10%
40 7K Waste water 1.79%10% 6.49%x10% 3.83x10% 6.76x10% 6.48%10%
41 [EARIEFE) Solid waste 1.77x10% 6.51x10% 4.90x10% 1.38x10%° 3.82x10%
/It Subtotal 7.11x10% 2.90x10°! 1.76x10%! 1.35%10%! 1.60x10%!
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Table 2 Emergy index system of ecological- economic system in Taihu Lake city cluster
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Table 3 Indicators of sustainable development of ecological- economic system in Taihu Lake city cluster (2015)

RE(EIE PR Emergy Indicators Pyl o M M E P

AT IR R (A

Renewable resource emergy/sc] 6.05x10% 2.26x10% 3.42x10% 4.03x10% 2.87x10%
ﬁoiii;jf‘i}i ﬁiﬁffemergy /el 5.08x10% 6.74x10% 8.57x10% 4.38%x10% 5.41x10%
41 ABETH Input emergy/sej 3.23x10% 8.75x10% 5.12x10% 2.87x10% 6.48x10%
i BE{H Output emergy/sej 3.14x10% 7.31x10% 3.68x10% 1.53x10% 3.97x10*
B FEYIRENE Waste emergy/sej 7.11x10% 2.90x10% 1.76x10% 1.35x10% 1.60x10%"
A AL Total emergy/sej 8.92x10% 7.84x10% 9.42x10% 5.07x10% 6.35x10%
AYIHEEE The per capita emergy/ (sej/ A) 8.40x10' 1.63x10" 2.54x10" 1.92x10" 1.82x10"
fE(H% ¥ Emergy density/ (sej/m?) 1.03x10™ 1.69x10™ 2.16x10™" 8.70x10" 1.62x10™
AN % Land carry capacity/ A 1.04x107 4.59x10° 4.01x10° 4.35x10° 2.90x10°
N3JHL F1HEE The per capita electricity emergy/ ( sej/ A) 7.12x10% 7.19x10% 6.34x10% 4.34x10" 6.81x10%
Aefd/ 5%

iiﬁig}ﬁ_fﬁw 1o monetary capital (sej/ 75 3.81x10" 5.71x10" 1.11x10" 1.51x10" 3.40x10"
fiEEAC B R Emergy interchange ratio 1.03 1.20 1.39 1.88 1.63
fiBfd 7™ & Emergy output ratio 2.76 8.96 18.40 17.60 9.80

F1 J7REE L The ratio of electricity to total emergy 8.47x1072 4.41x1072 2.49%x1072 2.26x1072 3.75%x1072
AE{H A% ¥ Emergy investment ratio 5.69%x107" 1.26x107" 5.75%1072 6.02x1072 1.14x10™!
REAH 1258 Emergy self-sufficiency ratio 6.37x107! 8.88x107! 9.46x107! 9.43x107! 8.98x107!
PR Environmental load ratio 9.33 30.90 25.50 11.10 19.40

K FYIEEN L The ratio of waste emergy to total emergy 7.97x107° 3.70x107 1.87x1073 2.66x107 2.52x1073
P RR A L 6.78x1072 2.88x1072 3.63x1072 7.95%1072 4.52x1072

The ratio of renewable resource emergy to total emergy
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A FFLLFE AR Sustainable index 0.30 0.29 0.72 1.59 0.51
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Fig.3 Emergy flow index for ecological- economic system in Taihu Lake city cluster(2015)
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Fig.4 Evaluation index for social subsystem in Taihu Lake city cluster(2015)
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Fig.5 Evaluation index for economic subsystem in Taihu Lake city cluster(2015)
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Fig.6 Evaluation index for natural subsystem in Taihu Lake city cluster(2015)

3.3 nREE R R RS T

AIRESEAEAR ESI W AEMH ™ R 5 IREE 0% 0 LU, Ay ki 2B S R T Fr & e S0 Fe bR, Wik
— AR R G REAE = R, PR G0 R A eI, I PTG 22 & R FR B i, IX SR8 T R K R R T 5
S, RZ XIRAE T RGR AT H5SE, {H Ulgiati S 48, v RpE2EE bR ESI AR 2 RSP R ESI<] HiH
WAILTE RS, 1<ESI<10 AAFF ARG E AW I ML, ESI> 10 AT KkRE "™ ) M4 2015 4E 36
KNI TR AT RE L b ESI A (18 7) , FTLAE 1< T T 2246 br ESI< 10, M 2255 R 40 & A s 1 Hl
RIEW T, BA TR R JRRHIE A DU T <1, J8 TN S A R 48

AT RFEEAE bR ESI St 345 2 & RPN 18 br——RE (A nT F5 22 & R F5 br EISD, ‘& RE eI I #1252 553K
i AR IR B R G T RS R RN AL, J2 S Wi S R AT 4R J JR e T 4 A, L B g 2 BH B 3A
BTN Wt S B A ss 8y , TE O PTRRLl A S i i b T L AR 3, RIS 2015 41 BR K W) 30k i B i A T
FReL K T bR EISD 4 (B 7) , ol LUE H N 17 B nT R5 42 & B A5 b5 EISD fiw i, td BH M 7 SR8 PR 5% 1% )
TR S AT A RS e, R TR R R T,
3.4 BRTEEREACEEE R S 0

GG RRE M AT IR A S RS E RO, t SRR R (A 8 4L EUEHL, AR ™ % BR(E AC# % |

http ; //www.ecologica.cn



10 2 R

&
H

Eild 39 %

T X

WM H M WM
—o— T[HFLERIR —o— [RERAEME TR AL
—o— RRERIFFEER AR —o— Rt My R ABE 15 4L

7 2015 ERKBPEHHARELREERKTESITNE

Fig.7 Evaluation for sustainable development and health level of ecological- economic system in Taihu Lake city cluster(2015)
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