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ABSTRACT

This paper selects 11 indicators to establish water environmental carrying capacity model of Suzhou City, China.
Based on the analysis of the value change trend of water environment carrying capacity in Suzhou City from 2003 to
2010,it shows that the ecological carrying capacity of water environment rise sharply which the valueis 0.30 to 0.67
and the carrying capacity level is in the general level. Population carrying capacity of water environment and
economy carrying capacity of Water environmental increase slowly that carrying capacity values are 0.22 to 0.35,
0.56 to 0.75.The overall level of water environmental carrying capacity is low and the upward trend is slowly rising
that carrying capacity value is 0.22 to 0.32.1t indicates that the water environment of Suzhou City is relatively
fragile.
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INTRODUCTION

In 21st Century, the main problem of the world wasources management is how to ensure the saiskainse of
water resources, the water environment carryin@aiaypis an important index to measure the abditgustainable
development of region [1,2]. Coordinating the rielaship between water environment and social ecgnom
development is the key to solve the problem of wate/ironment [3]. Studying on water environmerdatrying
capacity is the organic combination of the two ttext determine the maximum size of the sustainddelopment

of population, economy and society which the waterironment system can continue to support.

The water environment includes not only the quwratitd quality of water resources, but also theramtiion causing
aquatic and water resources [4].The quality of watevironment directly affects the survival and elepment of
mankind, the water environment carrying capacity netural combination of carrying capacity and water
environment field. Its connotation is the largesstainable development of the number of populatémlogical
water, economy and society in a particular timeggaaticular technology and the level of social amdreomic
development conditions. And the environmental dqualbjectives must request, a river basin (regipoélwater
environment system is in good health [5].

In essence, the water environment carrying cap&sian objective property characterization of waevironment
system which is determined by the system structitiris. the water environmental system of matenmdut and
output energy exchange with the outside world, the abitifyinformation feedback and the performance of
self-regulation. It reflects the water environmeamd human social economic development activitiestami[6].
Water environment carrying capacity is limited. WHeauman activities beyond this limit, qualitativeanges have
taken place in the structure and function of théewa&nvironmental system, thereby affecting thesisat and
development of human beings[7].

Suzhou City is an important city in huang-huai-plaiin of China thatlack of water resource and tla¢ewpollution
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problem is serious. This paper analysis the dynatmmge of the water environment carrying capaoignsure the
situation and change tendency in Suzhou City, sto asalize the coordinated sustainable developroésbcial
economy and water environment.

EXPERIMENTAL SECTION

EFFICIENCY EVALUATION METHOD BASED ON SBM MODEL

1. The situation of studyarea

Suzhou City is located in the southern tip of hulnogi-hai plain of China, is an important part bé tsouthern
margin of the Huaibei plain. It is located in theuthern margin of the warm temperate zone, theageeannual
rainfall is between 774 to 895.6mm, more than 7@8timal precipitation resources is concentratethénsummer by
rainstorm, the rainfall rate of change is big. dtgea is 9787km2; the total water resource is 3lH@bim3 that
account for 26% of the total water resources inumitrovince. The amount of water resources pert@api602ma3,
which belongs to the area of serious water shortéémer resource shortage has already become thertimmt
restriction factors of Suzhou's economic develograe social progress. Therefore, Suzhou's sonthleaonomic
development must be compatible with the water emvirent carrying capacity.

2. The Comprehensive evaluation model of water environmental carrying capacity

The index of water environment carrying capacitgyplan important role in the values .The index khinclude
social, economic and the condition of water padinfiand these indicators can be measured. Watétoement
carrying capacity should include three componeritshe ecological carrying capacity of water envirant,
population carrying capacity of water environmemd &conomy carrying capacity of water environmantg each
item contains a number of sub-indexes of carryeqggcity.

According to the principle of index selection, aodmbined with the research results of relevant lscbp 11
indicators are selected from the 3 levels of edokdgpopulation and economy, and an index systestuding 3
layers structure is constructed. The target layavater environment carrying capacity. The secaitdrion layer is
the ecological carrying capacity, population cargycapacity and economy carrying capacity. Theltimdex layer
includes 11 indicators such as dilution ratio otevaper capita GDP and the Engel coefficient of. dihe specific
index is in Table 1.

Index of carrying water environment model is lofariic function [8].The equation is below:
y=a+ blgx (1)

The parameters and b is determined by accountamglatds on basis of the evaluation index of wateirenment
carrying capacity.

According to the Chinese released the "NationapRepwell-off living standard", referring to theaent condition
of social population and economic development atite opinions of relevant experts, the accountiagdard of
the water environment carrying capacity evaluatiatex is final determined.The details data are showTable 1
and Table 2.

Table.1 Evaluation of water environment carrying capacity of the accounting standards

o The
The target layer The criterion The index layer The worst The pass optimal
layer value value
value
Q) (60) (100)
The ecological Dilution ratio (%) 100 4
carrying The utilization of water resources (%) 40 10
capacity The water resources supply and dema 60 100
ratio (%)
Water Population Per capita GDR yuanm 2200 24000
) carrying Average per capita water resourceg)(m 100 1700
environment . o~
: . capacity Urbanizationlevel (%) 31 55
carrying capacity ; . .
Attainment rate of the industrial waste 30 100
Econom water treatment (%)
carmvin Y Industrial water recycle rate (%) 30 100
cal :Zcitg Rural per capita net income (yuan) 1200 3500
pacity The Engel coefficient of city (%) 40 20
Urban sewage treatment (%) 10 100
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Table.2 Indexes of carryingwater environment model

Index Model

Dilution ratio (%) y=-0.4292 Igx + 1.16
The utilization of water resources (%) 0. 6644 Igx + 0. 3356
The water resources supply and demand ratio (%) .70451gx+ 0.6

Per capita GDR yuan . 4827 Igx - 1. 1107
Average per capita water resource$)(m . 4876 Igx - 0. 9753
Urbanizationlevel (%) . 4096 Igx + 1. 2256
Attainment rate of the industrial waste water tmeett (%) L9125 Igx + 1
Industrial water recycle rate (%) L9125 Igx + 1

Rural per capita net income (yuan) .5078 Igx - 4. 6427
The Engel coefficient of city (%) 1. 3288 Igx + 0. 0712
Urban sewage treatment (%) 1.4307 Igx + 1

' RPRRNOON !
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Water environment carrying capacity model is equatP)[9].
E=2WIE
Which E is divided value of the water environmeaitrging capacity; Ei is the i index; Wi is the thweight of the i

index.
The calculation model for the total water enviromtnearrying capacity is equation (3).

2
g = wE))
E=CwEr)
_|g. _ N
Which is the value of the total water environment cargy@apacity.

RESULTSAND DISCUSSION

According to the relevant statistical data in Surliity during 2003-2010,water environment carryoapacity
index values is obtained (Seen in Table 3).Thewraiog to the index calculating model, The eacleinsalue of
water environment carrying capacity is calculated toe results is in Table 4.

Table.3 Indexes of thewater environment carrying capacity from 2003 to 2010

Index 2003 2004 2005 2006 2007 2008 2009 2010
Dilution ratio (%) 0.32 0.32 0.33 032 031 032 032 0.32
The utilization of water resources (%) 0.80 0.84 0.79 049 059 057 0.58 0.58
The water resources supply and demand ratio (%) 90 80 82 76 75 70 68 68
Per capita GDR yuan 1050 1226.1 1821.7 2115 2606 3597 4298 5202
Average per capita water resourceg)(m 502.3 501.15 505.88 604.4 6034 6051 604.16 604
Urbanizationlevel(%) 0.50 051 0.51 051 051 051 051 0.51
Attainment rate of the industrial waste water tmeattt (%) 0.59 0.84 0.84 081 085 089 0.87 0.88
Industrial water recycle rate (%) 0.65 0.66 0.67 0.63 064 0.66 0.65 0.66
Rural per capita net income (yuan) 2539 2561 2822 3169 4005 4308 4631 5308
The Engel coefficient of city(%) 0.44 0.40 0.41 036 041 040 041 0.41
Urban sewage treatment (%) 042 041 0.43 043 043 042 043 0.43

Table.4 Theindex degrees of water environment carrying capacity

Index 2003 2004 2005 2006 2007 2008 2009 2010
Dilution ratio (%) 0.38 0.27 037 024 033 024 015 0.22
The utilization of water resources (%) 029 0.15 028 0.12 0.22 0.15 0.08 0.26
The water resources supply and demand ratio (%) 0.17 020 0.13 021 024 026 0.18 0.18
Per capita GDR yuanm 035 038 046 049 054 061 064 0.68
Average per capita water resource$)(m 0.12 0.11 012 0.21 0.21 021 0.21 0.21
Urbanizationlevel(%) 051 052 053 053 052 053 053 054
Attainment rate of the industrial waste water meant (%) 056 0.85 085 082 0.81 090 0.88 0.94
Industrial water recycle rate (%) 064 0.65 066 062 0.63 0.65 0.66 0.66
Rural per capita net income (yuan) 049 050 056 064 079 088 097 1.07
The Engel coefficient of city (%) 054 0.60 058 066 059 060 0.63 0.63
Urban sewage treatment (%) 046 045 048 048 047 046 0.47 0.48

According to the carrying capacity calculation mofféhe Equation (2)) and comprehensive evaluatmuel of
water environment carrying (The Equation(3)),thehed&ranch value and total value of water envirortaien
carrying capacity are calculated from 2003 to 2f#0results is in Table 5.

There are larger differences changes between mar¥ch carrying capacity. The economic carrying ciapaalues
steadily increase, rising from 0.56 in 2003 to Oii72010. This indicates that the economy of Suz@ay has a
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rapid development. The ecological carrying capaeéiues rise from 0.30 in 2003 to 0.67 in 2010 tsladw a
significant upward trend and growth range is biggdnis shows that the ecological protection in Suehbity has
achieved excellent results. The population carrygagacity values is the trend of steadily, but dneplitude of
variation is not obvious, so in the future, we mmgtour best to improve this work to the increasper capita GDP
value and improve the level of city.

Water environment carrying capacity value is am@nb, the index is closer to 1, and the carryingac#ty is
stronger. According to the value of water environtagécarrying capacity, the water environment dagycapacity
degree can be divided into 4 levels. It is wors®.@), bad (0.2-0.5), general (0.5-0.8) and goa8-{Q. As shown
in Figure 1,the water environment carrying capacélue is 0.22 to 0.34 that the degree is in badllduring 2003
to 2010.So the water environment status is relgtifiagile. The overall level of water environmentarrying
capacity is low and has no obvious change, bubteeall trend is mainly to rising.

Table5Theresults of water environment carrying capacity in Suzhou City

Carrying capacity 2003 2004 2005 2006 2007 2008 2009 2010
The ecological carrying capacity 030 037 035 043 046 045 0.58 0.67
Population carrying capacity 022 022 024 031 032 034 034 0.35
Economy carrying capacity 056 067 068 068 068 0.72 0.72 0.75

Water environment carrying capacit 0.22 0.26 0.27 0.28 0.31 0.32 0.34 0.32

CONCLUSION

In this paper the water environment carrying capaai Suzhou City is calculated for the first tinferom 2003 to
2010, theecological carrying capacity increaseiiggmtly, the carrying capacity value rise fron80.to 0.67 and
the level is in the general level.

Population and economycarrying capacity have #a thanges and increase slowly, the carrying vedapectively
is 0.22 to 0.35, 0.56 to 0.75.The overall wateriremmental carrying capacity is low, the changendref values
increase slowly that just from 0.22 to 0.32.It iskad level and which indicates that the water remvnent in

Suzhou city is relatively fragile.

The conclusions of this paper can be planted twigeobasic data and technical guidance for wateources
protection in Suzhou City, China.
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