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The regional ecological risk assessment of the Dongting Lake

watershed
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Abstract: In ecosystem, the generation of catastrophic events arises from the cooperative impact of the
external stressing factors and the internal unsteady factors existing in an ecological structure, which
should be fully taken into account for regional ecological risk assessment. At present, research on external
stressing factors is much focused on the natural disasters (such as storm flood disasters) and research on
external contaminants is in large part concentrated on discharged heavy metals. But in fact, other
contaminants such as nitrogen and phosphorus can also lead to harmfulness to ecosystem. Due to the high
level of the concentration of these contaminants in excess of standard and their great effect on receptors, it

is necessary to regard them as important factors and to introduce them into ecological risk assessment
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system. Such a choice is to ensure the assessment results being more systematic and comprehensive.

Daphnia, as a receptor in this paper, is employed for analysis of the ecological risk of the east, south
and west parts of Dongting Lake. Based on the historical information, flood disaster, industrial pollution,
agricultural pollution and anti-schistsome infection pollution are selected as risk sources, and exposure
assessment as well as hazard assessment has also been conducted. In the process of ecological risk
assessment, toxicity pollution indexes (aims at N, P, heavy metals and so on). which characterize effect
of toxic contamination on normal life of receptor, are defined by the ratios of normal concentration to
Lethal Concentration 50~48 hours (I.C5,-48). For heavy metals, owing to a lot of research on them, we
can get toxicity pollution index values easily. However, it is hard for TN (total Nitrogen)., TP (total
phosphorus) to get their values due to the lack of research on 1.C;,-48 of TN and TP abroad and at home.
As a result we propose an extrapolation method to calculate the toxicity coefficient and acquire their values
of 1. 4 and 27, and thus estimate toxicity pollution index of TN and TP according to the comparison
between toxicity coefficient and LC50-48 of heavy metals. In view of the uncertainty of risk, the
uncertainty coefficient is chosen in the process of our regional ecological risk assessment. Specifically, we
consider the natural and sample uncertainty when determining flood disaster index, ecology indexes
(including biological index. diversity index, importance index, and so on) and fragility index, and the
model uncertainty when determining toxicity pollution index (including TN, TP and heavy metal toxicity
pollution index). After the normalized and weighted disposal. the final results of ecological risk
assessment in Dongting Lake are obtained.

The results show that biological index and importance index, whose values are 40 and 40. 9,
respectively, of the west part of Dongting Lake is the highest. These mean that the ecological structure is
presently reasonable and the attention to its ecosystem is yet necessary for avoidance of its deterioration.
Diversity index of the south part of Dongting Lake is the highest, which means that the species are rich
and the protection of them is therefore an urgent affair. Fragility and disaster index of the east part of
Dongting Lake. with the values of 3.7 and 12. 4. respectively, are comparatively high. So preventing the
change of peripheral condition and increasing plant coverage rate are necessary. Toxicity pollution index of
the south part of Dongting Lake is higher than that of others, so decreasing the wastewater discharge is
necessary. Analyzed from risk resources. the flood disaster is the biggest restrictive factor, and the
pollution is the next. It is also concluded from the research that the ecological risk of the west part of
Dongting Lake is the highest, that is, facing the same risk, the damage of the west part of Dongting Lake
is the most serious. Certainly, the ecological risk of the east and south parts of Dongting Lake is also
high. Therefore the effect of the outside change on the ecological system in the two parts should not be
ignored.
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Table 1 Probability and intensity of the occurrence of flood disaster at Dongting Lake watershed
(%) Serious flood disaster
Year Duration Total times Frequency Times Frequency (%)
1471~1999 529 169 31.9 56 10. 6
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Table 2 Table of oncomelania and epidemic statistic data of Dongting Lake, Hu’nan Province

Marshland (km?)

Area Total oncomelania Ditch bank  The number of The accumulated
area (km?) : (km?) infected people number of patients
Total Bulrush land area
Total of province 1625 1586 1040 39 195934 1005520
Yueyang City 641 636 429 4.9 74725 421665
Yiyang City 541 539 359 2.9 73020 260038
Changde City 442 411 252 31.2 48189 323817

D . . 1997



2524 23
4.1. 4 , ; 18
( )10a 36.37%, 25.8% s
, 30% . . 28.3
t, 3.8 t, bl
4.2
( 2),
s 3 : (1) (open fresh
waters ) , 2m s . . s 38.11  hm?;
44.37% ;(2) (seasonal flooded basins and flats), R
s 11.57 hm?, 13.50%, . s s 10. 86
hm?, ;(3) (shallow fresh marshes),
) 1) 1) 36- 10 hmz .
R 19 R ( 3) .
TR & ikddn
e Terrestrial life
Tolkrs R HE B Runoff ?H# i}?ﬁ&ﬁ?ﬁiﬁ RS
RV TR RERTA L Daphnia Aquatic life
Iﬁlﬁiﬂt@ ?‘5& Groandwator WAHEE
Contuminations TR
b4 HRiH
Marshlands
+ 5% Soil
¥
KA F45 Recept S HRHENIML S
ERREE Water recycles 4+ jg Other parts of
Pollution risk sources Habitat ccosystem
2

Fig. 2 Flow figure of impact of pollution risk sources on receptors
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Fig. 4 Indices of ecological risk assessment of Dongting Lake watershed
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Table 4 Table of ecological risk assessment of Dongting Lake watershed

East part of South part of West part of Dongting Lak
. . . ongting Lake
Dongting Lake Dongting Lake Dongting Lake gling Lake

Biological index 29 22 40 30.3

Ecological Diversity index 2.54 3. 67 3.24 3.15

index Importance index 19.1 19.4 40.9 26.5
Fragility index 3.7 3. 04 2.88 3.21
Disaster index 12. 4 7.29 7.31 8.96
N pollution index 0. 04 0.08 0. 06 0. 06
Pollution P pollution index 2. 80 3.39 1.94 2.71
index Heavy
metal pollution index 0-37 0-34 0-47 0- 39
Total 3.21 3. 81 2.47 3.16
Normalized and weighted values 0. 333 0.311 0. 356
7
s
s o
s N N N
s s
s N
s o
s N s °
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