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Research of typical EIPs based on the social network analysis
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2 Graduate University of Chinese Academy of Sciences , Beijing 100049 , China

Abstract: The eco-industrial park ( EIP) is a new industrial organization form. It is the best choice to develop the EIP for
the development of circular economy and energy conservation. Since the 1970s, the EIP has become a highlight in the field
of development of the world’s industrial park. Some developed countries, such as Denmark, the United States, Canada,
Australia, Japan and so on, started to plan the construction of ecological industrial demonstration zone in the early 1970s,
while developing countries actively constructed the EIPs in the late 1970s, the number of which increased rapidly.

For an EIP, the key to effectively reduce waste emissions and energy conservation in the circular economy is the
structure of the enterprises network in the park. This article employed the social network analysis ( Social Network Analysis,
SNA) to analyze the structure of the enterprises network. SNA was derived as a set of mathematical analysis from the
mathematics of graph theory by sociologists Harison White, and his successor Boorman, Director, Brieger and Freeman in
the 1960s. It is an important method, which can not only depict the network morphology, properties and network structure
and but also effectively evaluate the network structure. SNA is a structural analysis method. It involved in the data analysis,
the network structure determining and the experience summarizing, whose object can be individuals, businesses,
independent organizations or groups. The linkage or contact of the relationship of the objects is the flow channel to send

" structure" of the network. So it is

resources ( material or non material ) , and to build the relations link is seen as a
effective to analyze the organizational structure and network structure of the eco-industrial park.
Based on social network analysis, this article examines the organizational structure and network structure of typical

EIPs taking cases of Kalunbdorg and Guigang EIPs. An index system including clustering coefficient, average shortest
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distance, transitivity and core-periphery structure is established to measure their stability and analyzes the different
structural features. The results show that Kalunbdorg EIP's clustering coefficient (0.715) and heterogeneity of all nodes
(0.057) are both higher than those of Guigang EIP (0.246 and 0. 005, respectively) , implying a better agglomeration and
a more balanced centricity in Kalunbdorg EIP. Whereas little difference exists between Guigang EIP (2. 236 ) and
Kalunbdorg EIP (2.210) in term of shortest distance, and the complexity of them is weak. Furthermore, the transitivity is
less than 25% in both EIPs, which indicates a weak link between nodes. From the core-periphery structure, the
heterogeneity between the nodes of the Kalundborg (0.057) is higher than Guigang (0.005). The centricity of Guigang
participates in the main body is more balanced, while Kalundborg’ difference is large.

It can be observed from the results that the two EIPs are both industrial symbiosis modes with one industry or enterprise
group as the network core, resulting in a weak connection among other nodes in the network. In addition, a deficiency
exists in the shortage of long chain links and network complexity in both EIPs.

This article studies the social network and the organizational structure of the EIP from the perspective of the industrial
chain, and analyzes the relationship and their status of the various nodes in the network organization. Furthermore, the
structural features of the overall network are summed up, and the main problems in the development of the EIP are
analyzed. By these analysis, we can provide a technical reference for the construction and development of EIP in China, in
order to avoid China’s current eco-industrial park construction blindly and repeatedly, which is of great significance for the

different parts of the EIP construction as well as regional economic development.

Key Words: social network analysis; eco-industrial park; industrial ecology; industrial symbiosis
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Fig.3 Network structure of Kalunbdorg EIP Fig.4 Network structure of Guigang EIP
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Table 1 Frequnencies of Geodesic Distance in Kalunbdorg EIP

(1) = TEALE HI By 360 A, 350 = TEA1 S5 K ¥ 36 5 Namber B Froqueney 1001 Proportion
AL BB 1. 65% , 5 H A WA = JudH B KR 1 40.000 0.220
10% , T4 3 20 = T2 45 KB LUK 25. 0% , 1902 KiEh 2 88.000 0.484
PR LA 28 1 T A M98 1 i M MR I K3 48000 0.264
KEN4 6. 000 0.033

QLB b AR A T AR B 4% LB D A 380 &
BOR AR, MR R FRE VR
23 A T R 1 4 8 12 (13 )@ T2 — 25 9, X T 19 5 U fe v, T 6B T RO AR 4
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Table 2 Kalunbdor EIP’s Structural holes index table

e 4y OB Kok LR SO KRS R i
Number Degree Effsize Efficie Constra Hierarc Egobet Indirect Density
1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
2 4.000 2.500 0.625 0.684 0. 168 3.000 0.563 0.500
3 2.000 1.000 0.500 1.125 0.000 0.000 0.500 1.000
4 1.000 1.000 1.000 1.000 1.000 0.000 0.000 1.0000
5 6.000 5.000 0.833 0.359 0. 156 21.000 0.375 0.200
6 9.000 7.667 0.852 0.245 0.071 53.333 0.426 0.167
7 3.000 2.333 0.778 0.611 0.052 4.000 0.333 0.333
8 1.000 1. 000 1. 000 1. 000 1. 000 0. 000 0.000 1.000
9 3.000 1.667 0.556 0. 840 0.074 1.000 0.556 0.667
10 4.000 3.000 0.750 0.535 0.092 7.000 0.417 0.333
11 2.000 2.000 1. 000 0.500 0. 000 2.000 0.000 0.000
12 1.000 1.000 1. 000 1. 000 1. 000 0.000 0.000 1.000
13 1.000 1. 000 1.000 1. 000 1.000 0. 000 0.000 1.000
14 2.000 2.000 1. 000 0.500 0. 000 2.000 0.000 0.000
1. Rl 2. Tisso #; 3. WK, 4. HE; 5. Statoil Ki%kJ; 6. Asnaes Hi¥}; 7. Novo Nordisk; 8. Kemira; 9. Kalunbdorg 15 10. Gyproc; 11.

Asnaes T35 12, 478 13, KA TR ; 14, A&JTILE
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Table 3 Frequnencies of Geodesic Distance in Guigang EIP
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Table 5 Network Characters of Different EIP
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Exergy-based life cycle accounting of household biogas system:. a case study of

Gongcheng, Guangxi
QI Jing, CHEN Bin", DAI Jing, ZHANG Jieru, CHEN Shaoqging, YANG Jin

State Key Joint Laboratory of Environmental Simulation and Pollution Control, School of Environment, Beijing Normal University, Beijing 100875, China

Abstract: Biogas-linked agro-ecosystem can bring in economic and environmental benefits via integrated resource
utilization, which provides an energy consuming pattern that has prominent advantages in relieving energy shortage and
reducing environmental pollution. It is important to make clear how materials and energy convert in the agro-ecosystem,
because the facts could suggest us how to improve the performance of the agro-ecosystem and get more benefits. Exergy of a
system in a certain environment is defined as the amount of work that can be extracted from the system, which can be
regarded as a uniform measure for different forms of energy and different states of matter. This paper presents an exergy-
based life cycle accounting method for household biogas system. The proposed method is applied to a case study of
Gongcheng as a “ National Eco-agriculture Demonstration County” due to its demonstration status of biogas-linked agro-
ecosystem in China. It has a high popularization rate of household biogas system. The typical household biogas system of

Gongcheng is supposed to have three stages, i.e., construction, operation and utilization. We calculate the exergy input -
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output of each subsystem and hereby analyze the exergy efficiency of the whole agro-ecosystem. The results show that, the
exergy input of the system is 1.06x10°k]/a while the exergy output (mainly in the form of biogas residue) is 5.00x10"kJ/
a, with the exergy conversion rate being 48.82% . The exergy utilization rate is 21.60% , and biogas contributes more than
biogas residue and biogas slurry. The exergy of system emission reaches 3. 42x10°k]/a, which mainly comes from the
biogas combustion. Major conclusions are as follows; (1) Compared with the traditional agro-ecosystem, biogas-linked
agro-ecosystem has a longer utilization chain for agricultural wastes, which takes in nonrenewable resources and outputs
renewable resources. Therefore, household biogas system is an effective measure in relieving energy shortage and reducing
environmental pollution in rural area and realizing the sustainable development. (2) The exergy efficiency of the household
biogas system is at a low level, and still needs to be promoted. Improving the process technology and optimizing the
fermentation condition may be a choice to increase the exergy conversion rate. Meanwhile, technological innovation in the
multi-purpose use of biogas residue and biogas slurry can increase the exergy utilization rate. (3) The exergy-based life
cycle accounting method of household biogas system in this paper extends the application of exergy accounting, and fills in
the gap of household biogas research field. The method may help us understand the household biogas system more clearly
and directly in energy conversion and utilization mode. As a result, it is convenient to find out the weak points of the agro-

ecosystem that waste more energy and seek for optimal solutions accordingly.
Key Words: household biogas system; life cycle analysis; exergy
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Fig.1 Accounting framework for household biogas system
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Fig.2 Diagram of household biogas system in Gongcheng
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2.2 INE P HBR ARG A
2.2.1 REFWHAITTEHA

W PRI RGIAT =456 i Jmy, BINASH Fé R o i i 3 et | DA 11 0 A, Tt 5%
R I, NS B FEMEAE TR SO A, 77 AR I VE SR R S BE AR, VE ORI TR e DU AR R SRR | S S5 I T )
AT —th = B, BV A TR AN P VR AR 2 AT BT B T R B 1 R 2D R, T DAAR R 1
RGBT A A AR BT 5 T A R g R R R Y BCE R S iR A, BRI %
B E 6551 0.24 mx0. 115 mx0. 053 m % 1700 kg/m’® LR 7% T > He AR P X2 S BE 25 100 km, #E
M 0.1 L/km HHEVRMNAAER . REEEITAT HAESAIE 1,

x1 PHBSRSEZBATAASKSEAN

Table 1 Exergy input of household biogas system construction unit

T $ihs PIREREI AL AT
Item Data Exergy (:0eff1c1ent Exergy /kJ
/ (kJ/unit)

Fh 1% Clay brick 800 2.49x10° 1.99x10°
YA Grait 2200kg 3.30x10! 7.26x10*
HED Grit 2000kg 3.30%10! 6.60x10*
07 Sand 1300kg 3.30x10' 4.29%x10*
7K Y8 Cement 1000kg 1.50%x103 1.50%x10°
i Rebar 10kg 6.80x10° 6.80x10*
7K Water 500kg 5.00 2.50x10°
IERHE Plastic Film 32m? 6.09x10? 1.95x10*
R Plastic Pipe 20m 2.03x10° 4.06x10*
V53 Petrol 10L 3.47x10* 3.47x10°
St Total 4.15x10°

2.2.2 REETHRICER

T E P VAR RS L BEFR T B TS AR, B W bRkl 2 AMAE R BT 2 Ok, A8
SR Z85A7 AR, 6 A AL, PRI 7 W AN 5 SRR UK B R I T BB A . TR iz 1710
], HH TR RTA SRk v BN 5 ZEHLh 4oz i, R TR A FE A4 R IR HVE MR i i . B HAR
SEYZ I B 10 km, FEJH AL 0. 1 L/km TF 5700 TH FE &5 # A 7 AR 72 VR VR 25+, R TE T L
K115 :7.79 HREZH W AR, RGBT Ronry ] e AN 2, AT HRE - i angk 3,

®2 PRABSRGETATATARRAN

Table 2 Exergy input of household biogas system operation unit

Wi H PG Al R 2 A "] FHRE
Ttem Data Exergy coefficient/ ( kJ/unit) Exergy /(kJ/a)
3% Fresh Dung 5700kg/a 1.25%10* 7.15%107
FEFF Straw 3000kg/a 1.02x10* 0.06x107
¥4I Petrol 11/a 4.69x10* 3.47x10*
ST Total 1.02x10%

®3 PRABSRGETATAARSH

Table 3 Exergy output of household biogas system operation unit

i H PG Al F R i 2 A "] FHRE
Item Data Exergy coefficient/ ( kJ/unit) Exergy/ (kJ/a)
A Biogas 450m*/a 4.13x10* 1.8x107
Bt Biogas residue 3216kg/a 9.28%10° 2.98x107
A Biogas slurry 21784kg/a 7.70x10" 1.68%10°
J&3T Total 5.00%107
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2.2.3 REFIHHRITCERA

TR P B R R G = R R R TR H R ARG B IR 3R BB T RE , JEAR AT DA 2 — 4~ 3—5 A
A J1 80% LA b B A TE SRR S 5 A 1 BRI A 2R AV YRR SR el R RS G A MILAEARE DA BB kL, AR
PEA AR P TS ARG ST T FHREBEA T LAZNE , 5T 5 78 VE 20930 k)/m’ VA SRRk
R 60% THEA S IRFE A ] FHAE ; HOF 5 A HisE 15 W BB At SRR H 4 h AL
HREAR T FHRE . OB P VRS RS v HBE R G SN2 4,

®4 PRBSRZAAATAHERA

Table 4 Exergy utilization of household biogas system utilization unit

TiH Hodis Al R R A Al HIBE
Item Data Exergy coefficient/ ( kJ/unit) FExergy /(kl/a)
K FHEFE Energy consumption for cooking 9.42x10°k]/a 6.00x107! 5.65x10°
T8 HAfEFE Energy consumption for lighting 45kWh/a 3.60x10° 1.62x10°
FEAT 17 Increased crops 200kg/a 1.58x10* 3.16x10°
JK BRI Increased fruits 900kg/a 1.90%103 1.71x10°
¥EFE HI 7 Increased livestocks 24kg/a 4.50x10° 1.08x10°
ST Total 1.08x107

2.2.4 FPHBARARGEAGEHBAZRA

XTSI B P TE R R G IR HEBE O , A SCS % T B TRk P R A TR A R
REVIHERL S A ZE IR A AT B M ik R A 3L P VR R R G 3847 5 0] ol A 100 S o 15 1, 20
Al Rk s,

x5 FHEPRASRENEHN

Table 5 Emission of household biogas system in Gongcheng

i d:S5TH BATHIG FIFHHTE
5 ] e R KL Construction unit Operation unit Utilization unit
L .. v 2 W N " PN
Ttem Exergy coefficient b€ nl HifE s ol HfE Hodi G
/(kl/kg) Data Exergy Data Exergy Data Exergy
/(kg/a) /(k)/a) /(kg/a) /(kJ/a) /(kg/a) /(kJ/a)
COo, 4.50x10% 89.5 4.03x10* 9.91 4.46x10° 530 2.39x10°
co 9.80x10° 0.10 9.80x10? 0.01 9.80x10" 0.16 1.57x10°
S0, 4.90%x10° 8.34 4.09%x10* 0.83 4.07x10° 0.83 4.07x10°
NO, 3.60x103 0.46 1.66x103 0.05 1.80x10? 0.12 4.32x10?
NO, 1.21x10° 0.35 4.23x10! 0.04 4.83%x10" 0.09 1.09x10?
PM10 1.50x103 2.65 3.98x10° — — — —
J3T Total 8.82x10* 8.85%x10° 2.45%10°

2.3 EESERS
2.3.1 RGnl HREHR A A

ISWE P R R G R B B AT etk SR RGOl an i 3., TLLE H, R4 B A% 1L %
48.82% , Al HIREFI HIZ A 21. 60% 364 P B RS0 Al HRERUE N 10.52% . RGBT —4F 7 A 5
LI AT HRER R N 3. 42x10°K]

B P HBER ARG R FHEER= B SR A LB E 4 fos, sz HfeRZ , SN RS
e~ 1Y 69.39% , R IR, ARG AT HEE™ 19 26. 71% . (HRGH B IEG AR AR AT HiE—2
KB THA BT R EREAR A HIRERI N 50. 6% , TH# 1E W 1Y v FHBER IR A 15.8%
2.3.2  RGIEHERC B

AT RERI AR B A AR P AVE R R G E R A R G R IC, oo EZHE Y
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Fig.4 Exergy output (a) and Exergy utilization (b) of household biogas system
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The effects of changes in hydrological regimes and salinity on wetland vegetation .

a review
ZHANG Guangxin

Key Laboratory of Wetland Ecology and Environment, Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun
130012, China

Abstract: Vegetation is an important component of wetland ecosystem. Changes in hydrological regimes and salinity can
directly affect the distribution and succession of wetland vegetation. Globally, the changes in hydrological regimes and
salinity ( due to climate change and/or human activities) have caused general degradation and salinization of natural
wetlands, making a serious threat to the ecological health of freshwater wetlands. This paper firstly summarizes the current
progress of studies on hydrological regimes, salinity, and the interactive effect of hydrological regimes and salinity on
wetland plant physiological ecology, diversity of species, structure and succession of communities and vegetation dynamics.
Secondly, discussions are made on the efficacy of an integrated model for evaluating wetland hydrology, hydrodynamics,
and salinity change and vegetation response. The integrated model is found to be a valuable tool to predict the development
and evolution wetland ecosystems, provide an indicator about how to manage and control water and salinity to protect the
ecosystem and cope with future climate change. Finally, important knowledge gaps are indentified, and future research

directions relative to wetland hydrology and plant ecology are recommended.

Key Words: hydrological regimes;salinity ; vegetation ;integrated model ; wetland
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Abstract: Grassland degradation is common in arid and semi-arid areas of the world. The soil seed bank plays a critical
role in vegetation restoration and biodiversity maintenance and has become a hot research topic. Due to human activities and
global climate change, the Songnen meadow is being degraded by salinization, and about 90% of the Leymus chinensis
vegetation has been degraded. This perennial grass was a high quality and useful species in this area before the 1960s. With
the increase in degradation, i.e. increase in soil saline-alkalinity, secondary succession in this grassland began. In light
saline-alkali areas, the dominant species is still L. chinensis. However, bare-soil patches occur in the most severe saline-
alkali areas with high soil pH, in some of these patches Suaeda glauca grows only in the rainy season. In some moderate
saline alkali areas, Chloris virgata, Puccinellia tenuiflora, Kochia sieversiana communities have appeared. The soil seed
bank in the Songnen saline-alkali meadow has been investigated since the 1990s, with a focus on the floristics, seed density
and seasonal dynamics in the succession stages of the Chloris virgata, Puccinellia tenuiflora, Kochia sieversiana, and

Aeluropus sinensis communites and on the bare-soil saline-alkali patches. Seed rain and seed dispersal also have been
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investigated in several species. This paper summarizes these reports and points out problems that still exist. Researches on
the following aspects of the ecology of this grassland should be increased in the future. Firstly, the mechanisms in the
pattern of soil seed bank formation and the relationship between the seed bank pattern and the critical ecological
environment factors such as soil salinity, soil pH, soil moisture, wind and so on should be investigated. Secondly, long-
term monitoring of the persistent soil seed bank should be undertaken. Thirdly, some new technologies and methods should

be introduced to help obtain more accurate and detailed research results on the soil seed bank.
Key Words: soil seed bank; dormancy; seed rain; Songnen plain; salinization; temperate steppe
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