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Driving forces analysis for ecosystem health status of littoral zone with dikes: a

case study of Lake Taihu
YE Chun' ", LI Chunhua', WANG Qiuguang'*, CHEN Xiaogang'

1 Centre of Lake Engineering & Technology, State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental
Sciences , Beijing 100012, China
2 Northeast Forestry University ,Harbin 150040, China

Abstract: Dikes have been built in the littoral zones of many lakes in China, for the purpose of flood prevention. Lake
Taihu is one of these lakes and its dikes occupy as much as about 73% of the length of the total lake bank. Therefore, a
case study of Lake Taihu was conducted. Being different from the natural littoral zone, the littoral zone with dikes has
unique properties because dikes block the natural material flow between the surrounding land area and the lake water,
consequentially, the material exchange between them was reduced to a great extent. Dike-building has brought a lot of
ecological and environmental problems, such as the reduction of littoral wetland area, the decrease of aquatic animals’
habitat, the damage of vegetation cover, and even the destruction of the ecological balance in littoral zones. The
deterioration of its ecological health has caused more and more concerns and as a result, many ecological restoration

measures have been adopted by local governments. However, not all of them had effect because the driving forces leading to
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ecological health deterioration in this kind of littoral zones were still unknown.

According to the characteristic of Lake Taihu, 4 main factors affecting its littoral zone ecosystem health were selected
including the nutrient state of major lake area, the pollutant fluxes of inflow rivers, littoral zone type and wave strength.
Then, two different methods, namely, ‘stepwise multiple linear regression’ and ‘ partial correlation coefficient’ , were
employed to determine the driving forces from the above 4 factors. Very similar results were obtained from these two
methods, i.e., 3 factors were identified as driving forces and their driving forces from stronger to weaker, listed as the
following sequence, the nutrient state of major lake area > littoral zone type > the pollutant fluxes of inflow rivers. All the 3
driving forces have negative effects on the ecosystem health of the littoral zone of Lake Taihu. The higher nutrient state of
major lake area, the heavier pollutant fluxes of inflow rivers and the worse littoral zone type, the poorer the ecosystem health
of littoral zone. The reason leading to the out of ‘wave strength’ as driving force was explained from the aspects of both
statistical method and analysis results. Although it had significant correlation with ecosystem health of littoral zone, it
showed non significant partial correlation with it when considering other 3 factors’ effects. This result is consistent with the
real situations observed by other researchers. These results also suggest that human being activities played a significant
driving role in ecosystem deterioration of the littoral zone with dikes, while the impact of natural force such as wave strength
was quite uncertain. Therefore, it is possible to improve ecological health status of littoral zone through changing human
being activities. Compared to driving force analysis in social, economic and medical fields, little study has been done on
environmental and ecological sciences, so more work should be carried out. Some misunderstanding on the concept of
¢ driving force’ and the abuse of statistical analysis are elaborated in this paper. This study may have some inspires on the
future research about ‘driving force’. Additionally, the present study provides a scientific theory foundation and decision

support for ecological restoration of the lake littoral zone with dikes.

Key Words: driving force; ecological deterioration; ecosystem health; littoral zone; Lake Taihu
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Table 1 Data sheet of the affecting factors for ecosystem health of littoral zone

?ﬁﬂ‘iﬁﬁi /%ZJE

K ERE TR A5 YL Gy 1 -
eS|

SIS B Nutrient state of Pollutant fluxes ) PUIRSR
Site number ECO]Oglcal_ hei_ihh major lake area of inflow rivers Littoral zone type Wave strength
comprehensive index X, X, X, X,
Y

1 19.84 70 0.75 10 0.323

2 21.25 70 0. 66 8 0.323

3 27.04 66 0.66 10 0.296

4 28.47 66 0. 66 10 0.318

5 32.72 66 0.80 6 0.337

6 26.98 66 0. 80 10 0.337

7 28.77 66 0.80 10 0.337

8 66.22 54 0.24 0 0.201

9 47.89 54 0.24 3 0.201
10 34.17 63 0.24 10 0.101
11 49.14 59 0.24 6 0.001
12 44.90 59 0.24 4 0.001
13 49.81 59 0.24 4 0.001
14 77.16 46 0.00 0 0.001
15 74.96 54 0.00 0 0.001
16 59.97 59 0.00 0 0.012
17 38.60 66 0. 00 5 0.114
18 70.01 54 0.00 2 0.002
19 49.68 59 0.00 3 0.001
20 49.77 59 0.00 3 0.001
21 51.73 59 0.01 1 0.001
22 74.55 53 0.03 0 0.001
23 75.13 53 0.00 0 0.001
24 62.00 55 0.06 2 0.001
25 31.29 68 0.06 6 0.222
26 32.98 68 0.06 8 0.322
27 30.92 66 0.06 8 0.322
28 38.75 66 0.32 2 0.337
29 33.19 68 0.32 10 0.337
30 32.55 68 0.32 10 0.337
31 29.21 68 0.32 10 0.337
32 30.79 68 0.32 10 0.337
33 30.92 68 0.32 10 0.337
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Table 2 Results of multivariate linear stepwise regression analysis

Ji e B [ U R % bt Bt
i H Regression coefficients for initial data [EVEES A t-For 5o EME
Items Regression coefficients t-test Significance
JEER 4 R T for normalized data

%0 Constant 159.360 13.083 12.181 0. 000
ABEERRR ! -1.720 0.239 -0.629 =7.204 0. 000
Nutrient state of major lake area
TS e 6 3 bt X

AR ﬁ wh -9.998 3.976 -0.158 -2.515 0.018
Pollutant fluxes of inflow rivers
RO X
J A3
TS } -1.145 0.418 -0.261 -2.738 0.010

Littoral zone type
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Table 3 Correlation and partial correlation analysis between dependent variable and independent variables

" e P Y(@TE A
WA T X B IR RS (BHHE)
Y K o Partial correlation coefficient
Affecting factors Significance .
( SIgmhcan(re)

WA AR RFMERESE S KTEREFRRE X, -0.941(0.000) -0.7643(0.000)
Ecological health NN RACE SRR -0.697(0.000) -0.4018(0.028)
comprehensive index A A X, -0.897(0.000) -0.4541(0.012)

RUIR R X, -0.818(0.000) 0.0363(0.849)
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A 4 T AR S R GUE R IR E . RS RIS 2 AR R i 28 25 6 1R i R T A3 b ol , FRAT 2k
BUA TORIE R 55 7K 52 22 18] A st T RR PR R/ NI 52 MR A 25 2R e B 19 Tl B2 PR R, i RIDORIR A i3t
SRR AT Y A AR A BRI Eh AR T SR PR AT SR IR AR LA | A I Y W e T AR
BB, B P S M P B (SRS oKL 2T % W b KA ) e A A A KR TR TR U S 9 A, 1995
AR 1990 4R 20% ANF, JREhHHEER 3 LAY AW 5 S 0 for 8 B TS Y IR s B IR Eh 2 DIAR A 5
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Fig. 2 Distribution of ecosystem health status and their corresponding driving forces of littoral zones in Lake Taihu
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