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ABSTRACT 
 
The present study aims to assess the ecosystem health of Hongze Lake by constructing a benthic 

index of biotic integrity (B-IBI). In accordance with the data of benthic animals collected from 10 

sampling points (4 reference points and 6 interference points) from October 2012 to October 

2013, a total of 19 biological parameters were analyzed for distribution scope, Spearman 

correlation and identification ability. Eventually, the following parameters were selected to 

construct the B-IBI for Hongze Lake: the number of (crustacean + mollusk) classification units, 

Collector%, Predator% and the pollution-tolerant group%. The ratio method was used to unify the 

dimension in order to calculate the value of each biological parameter. The obtained values were 

added together to get the final B-IBI value. The health classification criteria were determined 

based on the 25% quantile of the B-IBI value. The values less than 25% quantile were divided 

into 4 levels evenly to form the assessment criteria of biotic integrity: B-IBI≥2.48 healthy, 

2.01≤B-IBI＜2.48 sub-healthy, 1.24≤B-IBI＜2.01 general, 0.42≤B-IBI＜1.24 poor, B-IBI＜0.42 

very poor. The assessment results show that the 10 sampling points of Hongze Lake consist of 4 

healthy, 4 sub-healthy, 2 general and 2 poor points. Overall, Hongze Lake is in the state of light–

moderate pollution. The B-IBI value is closely related to TN, water temperature and NO3
--N, but 

not with other physiochemical factors. 
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1. INTRODUCTION 

Hongze Lake is located at 33°06′～33°40′ N 
and 118°10′～118°52′ E, occupying a water 
area of 1,597 km2. Its normal water level is 
12.81m. Hongze Lake is not only China’s fourth 
largest freshwater lake, but also an important 
water source and aquaculture industry base in 
northern Jiangsu province[1]. The eco-
environment regulating function of Hongze 
Lake is very complex. For a long time, 
impacted by the evolution of natural 
environment, the environmental pollution and 
the unreasonable human development 
activities, the eco-environment of Hongze Lake 
exhibited a degrading trend. From 1991 to 
2005, a total of 85 water pollution incidents 
broke out in Hongze Lake, including 3 
extremely-serious incidents, 13 very serious 
incidents, 10 serious incidents and 59 general 
incidents. These pollution incidents not only 
caused huge direct economic losses, but also 
led to immeasurable negative effects and 
ecological disasters[2, 3]. With the continuous 
improvement of the control and management 
standard over water pollutions and the change 
of management concept, the conventional 
water quality-oriented management principal 
has shown a transiting trend to the eco-
oriented management principal[4, 5]. 
Therefore, the current situation raises an 
urgent demand for a strong technical support 
system to achieve eco-management objectives. 
The basin of Hongze Lake is a typical high-
polluted area featured with rapid economic 
development and high population density. The 
water eutrophication problem in this area is 
very serious, which requires to be urgently 
addressed by conducting in-depth research 
from the perspective of ecosystem integrity and 
developing feasible objective systems. 
 
Karr and Dudley put forward the concept of 
eco-system biotic integrity first ever[6], and in 
their subsequent studies, they deemed biotic 
integrity as a kind of ecological quality, 
indicating that the ecosystem is in a complete 
and non-separated state requiring rare external 
support[7, 8]. Karr is the first scholar that 
constructed and applied an IBI (index of biotic 
integrity) in assessing the heath condition of 
rivers[9]. Then, this concept has been widely 
applied to the biotic integrity assessment of 

water ecosystems. Karr examined the 
application of IBI in fish systems[10]. Rodrigo, 
et al. adopted IBI to assess the integrity of fish 
communities in Lake Chapala during the recent 
4 decades. Their calculation results revealed 
that the IBI value dropped drastically to 20 
since 1990s and the beginning of the present 
century. 11 local fish species disappeared, 
mainly because of human activities. The 
outcomes of this study confirmed that IBI could 
be appropriately applied to the integrity 
assessment of fish communities, and able to 
reflect water quality[11]. Finkenbine, et al. 
investigated the rivers near Vancouver that 
needed to be treated due to the impact of 
human activities on the spawning and survival 
of fishes. They reported that large woody 
debrisis considered the most important 
strategy for stream rehabilitation[12]. Hawkin, 
et al. investigated the biotic integrity of river 
invertebrates around the three 
montaneecoregions of California, and 
constructed two groups of model based on 
near-species taxonomic resolution and family 
identifications. Their analysis results showed 
that predictions of species models were more 
accurate than those of family models[13]. In 
order to assess the impact of human activities, 
especially deforestation and construction of 
roads, on the benthic macroinvertebrates at 
from 2nd- to 4th-order streams in 
southwestern Oregon, Fore constructed a B-IBI 
to evaluate the integrity of benthic 
animals[14]. Klemm, et al. performed 
screening and comparison on different B-IBI by 
monitoring the survival status, development 
trend and water quality of benthic animals in 
the Mid-Atlantic Highlands Region, and 
constructed a set of indices to assess the biotic 
integrity of the Mid-Atlantic Highlands 
Region[15]. Beck, et al. discussed the 
application of IBI in lacustrine environments 
and analyzed the obstacles and shortcomings 
of the index in detail[16]. Carpenter, et al. 
constructed a plankton IBI to monitor and 
assess the plankton and water quality in 
Chesapeake Bay. They reported that their index 
could well reflect the eutrophication status of 
Chesapeake Bay in summer[17]. 
Martínezcrego, et al. conducted a comparative 
analysis on the various B-IBI that were 
currently used, and suggested that most 
indices still failed on two further aspects: the 
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broad-scale applicability and the definition of 
reference conditions. It was necessary to adopt 
a variety of assessment methods targeting on 
different ecological communities 
comprehensively to improve the result 
accuracy[18]. Maulood, et al. collected the 
phytoplankton data of the southern marshes of 
Iraq from 2005 to 2007 and evaluated the 
changing trend of the target ecosystems using 
a plankton IBI[19]. Wu, el al. developed a 
phytoplankton index of biotic integrity (P-IBI) 
to assess the impact of human activities on the 
phytoplankton communities in the German 
lowland rivers. They suggested that P-IBI was a 
useful tool to measure the long-term status of 
streams and the effectiveness of various 
watershed managements[20]. Wu, et al. 
adopted the diatom-based index of biotic 
integrity (D-IBI) to assess the impact of dams 
on aquatic ecosystems and reported that D-IBI 
could be used in future studies measuring the 
long-term status of streams and the 
effectiveness of various remediation 
measures[21]. Huang Qi, et al. constructed a 
multi-parameter lake integrity assessment 
index based on physics, chemistry and 
biological integrity to evaluate the ecosystem 
integrity of the four major freshwater lakes 
(Dongting Lake, Poyang Lake, Chaohu and 
Taihu) around the middle and lower reaches of 
Yangtze River. This index well indicated the 
interferences of human activities on the various 
aspects of lake ecosystem integrity and 
reflected the historical changes of the 
ecosystem integrity of the four freshwater 
lakes[22]. Zhou Tianshu, et al. constructed a 
fish index of biotic integrity (F-IBI) composing 
of 9 parameters to assess the ecosystem health 
condition of Huangpu River. Their results 
showed that the Songpu Bridge section, which 
provides about 30% of raw water for Shanghai, 
was in "poor" or "general" status[23]. Xu 
Zongxue, et al. adopted the IBI to assess the 
integrity of fishes, macro-benthic animals and 
periphytic algae in Weihe River and performed 
a comparative analysis on the three kinds of 
organisms. The macro-benthic animals 
achieved the best assessment result, followed 
by periphytic algae and fishes[24]. 
 
The aforementioned research findings 
demonstrate that the concept of ecological 
integrity has only been put forward for over 3 

decades. Although foreign scholars have made 
considerable contribution to the research of 
ecosystem integrity, it is still in an initial stage 
to find a comprehensive method to assess the 
various aspects of an ecosystem, and the 
applied research of ecosystem integrity is still 
rare. For the situation of China, the relevant 
research emerged only in 1999[25], and the 
outcomes on the integrity assessment of 
different ecosystems are very insufficient, 
especially in the field of typical plain reservoirs 
such as Hongze Lake. Thus, the present study 
attempted to construct a B-IBI for Hongze Lake 
to evaluate its ecological health condition, in 
order to provide technical support for the 
environmental management of Hongze Lake. 
 
 
2. STUDY AREA AND METHODS 
 
2.1. SAMPLE COLLECTION AND DISPOSAL 
 
Taking into account the shape, terrain, 
landform, aquaculture condition and inflow and 
outflow status of Hongze Lake, a total of 10 
sampling points were selected (Figure 1). 
These sampling points can basically cover all 
the typical water areas of the lake. The 
research point is located at HZ1-10. The 
samples were taken once every month from 
October 2012 to October 2013, using a 
modified Pedersen dredge with a collection area 
of 1/20 m2. Collection was repeated for three 
times at each sampling point. Then, fixed-
length rope or bamboo rod was used to mark a 
certain distance, and D-net (opening 30cm, 
mesh size 0.25mm) or triangle net (opening 
30cm, mesh size 0.25mm) was used to collect 
samples within the marked distance. The 
samples were then washed using a nylon 
screen mesh (mesh size 0.45mm) and placed 
on a white plate. Add water and use tweezers, 
straw, brush, magnifier and other tools to 
screen all kinds of animals out. Keep the 
animals in 7% formaldehyde solution for 
further test[26, 27]. For dominant species 
including mollusk and aquatic Oligochaeta, the 
test was specified to the species level; for larva 
of Chironomidae, the test was at least specified 
to the genus level; for aquatic insects and 
other species, the test was specified to the 
family level[28, 29]. 
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Figure 1. Sampling sites in Lake Hongze 
 
 
 
2.2 SELECTION OF REFERENCE POINTS 
 
Hongze Lake is located at the lower reaches of 
Huaihe, functioning as a storage reservoir. 
Huaihe is the largest water source of Hongze 
Lake. A number of cities are distributed along 
the banks of the upper and middle reaches of 
Huaihe. With a high density of industrial and 
mining enterprises, as well as farming lands, 
Hongze Lake accepts a massive amount of 
industrial, agricultural and domestic waste 
water passively. In fact, the entire lake area is 
influenced by human activities to different 
extents, so it is infeasible to find any 
absolutely-clean reference point. In other 
words, the selection of reference points in 
foreign relevant studies could not be 
referenced. The US Environmental Protection 
Agency (EPA) suggests that if it is infeasible or 
extremely difficult to find a reference point with 
no interference or minimum interference, the 
historic condition, least disturbed condition or 
other similar conditions can be used to 
represent a reference point[30]. Therefore, 
based on the monitoring data, the points with 
minimum interference were chosen as the 
reference points for the B-IBI of Hongze Lake. 
 

2.3 CONSTRUCTION OF B-IBI 
 
The construction of B-IBI consists of 4 
important steps: (1) to determine the reference 
system; (2) to obtain the biological and water 
quality parameters for all sampling points; (3) 
to screen biological parameters for the B-IBI; 
to screen the sensitivity to interference 
response, including distribution analysis, 
discriminating ability analysis, response 
analysis on biological and environmental factors 
and redundancy analysis between parameters; 
(4) to calculate the score and construct the B-
IBI assessment criteria; to divide the 
distribution range of the B-IBI in order to get 
the criteria for assessing the health condition of 
sampling points. 
 
 
3. RESULT 
 
The present study collected 30 species of 
benthic animal. The number of species of 
Mollusk is the most (10), including 4 species of 
Gastropoda and 6 species of Bivalvia. The 
number of species of Annelida is the second, 
including 4 species of Oligochaeta and 4 
species of Polychaeta. In addition, there are 6 
species of larva of Chironomidae, 4 species of 
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Crustaceans and 2 species of other aquatic 
insects. Overall, the diversity of benthic animal 
species in Hongze Lake is not high, and all 
species are co 
mmonly seen in the shallow lakes of the middle 
and lower reaches of Yangtze River. 
 
 
3.1 CONSTRUCTION OF BIOLOGICAL 
PARAMETERS  
 
In accordance with relevant literature and the 
collected data of benthic animals, a total of 19 
biological parameters belonging to 4 categories 
(community richness, community individual 

composition, nutrient composition and 
pollution-tolerance) were identified as the 
alternative parameters for the B-IBI of Hongze 
Lake. The purpose is to reveal the impact of 
environmental changes on the community 
structure and function of benthic animals 
(Table 1). 
 
 
 
 
 
 
 

 

Item 
Index Type Biological Parameters 

Response to 
Interference 

Ml 

Community 
Composition and 

Structure 

Shannon Diversity Decrease 

M2 Total Number of Classification Units Decrease 

M3 Number of Classification Units of (Crustacean+Mollusk) Decrease 

M4 Number of Classification Units of Bivalvia Increase 

M5 Number of Classification Units of Mollusk Decrease 

M6 

Individual 
Composition of 

Community 

(Crustacean+Mollusk)% Indeterminate 

M7 Total Density Increase 

M8 Bivalvia % Increase 

M9 Gastropod % Decrease 

M10 Oligochaeta % Indeterminate 

M11 Polychaeta % Indeterminate 

M12 Chironomid % Decrease 

M13 Density of Oligochaeta/Bivalvia Increase 

M14 

Trophic Level 
Composition of 

Population 

Collector % Increase 

M15 Predator % Decrease 

M16 Omnivore % Decrease 

M17 Scraper % Decrease 

M18 Tolerance of 
Contamin 

Pollution-tolerant Group % Increase 

M19 Goodnight Index Increase 
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3.2 PARAMETER SCREENING 
 
The response of Oligochaeta% (M10), 
Polychaeta% (M11) and 
(Crustacean+Mollusk)% (M6) to interferences 
is in a variable state (Table 1). The ranges of 
25%-75% percentile of Gastropod% (M9), 
Omnivore% (M16) and Scraper% (M17) are 0-
0.01, 0-0.02 and 0-0.05 respectively. With the 
intensification of interference, the range of 
variation of these 3 parameters became very 
narrow, not suitable for the B-IBI. The 
remaining 13 biological parameters were used 
to construct the B-IBI of Hongze Lake. 
 
3.3 CALCULATION 
 

The score of each parameter was calculated 
using the ratio method in accordance with the 
distribution of biological parameters in all 
sampling points. The weight of the B-IBI was 
calculated using the direct method, the 
variation coefficient weight method and the 
entropy weight method[31]; the results are 
shown in Table 2. The equation of the variation 
coefficient method is: "ω" _"i"  "="  "V" _"i" 
/(∑_"j=1" ^"p" ▒"V" _"j"  ), where "V" _"i"  "="  
("S" _"i" ^"2" )/"X"  ̅ , Vi is the variation 
coefficient; Si2 is the variance; "X"  ̅ is the 
mean. The equation of the entropy weight 
method is: "ω" _"i"  "="  "h" _"i" /(∑_"j=1" 
^"n" ▒"h" _"i"  ), where hi=1-ej, "e" _"j"  "=-k" 
∑_"i=1" ^"m" ▒〖"y" _"ij"  "ln" "y" _"ij"  〗, 
k=(lnm)-1yij is the standardized matrix 
constructed by m assessment samples and n 
indicators; Y={yij}"1" /"n" . 

 
 
 

Table2. Pearson′s correlation matrix of 13 candidate metrics 
 

  

 

Ml M2 M3 M4 M5 M7 M8 M12 M13 M14 M15 M18 M19 

Ml 1.000 

            

M2 -0.377* 1.000 

           

M3 0.347** 0.907** 1.000 

          

M4 0.614** 0.277* 0.189* 1.000 

         

M5 0.931** 0.616* 0.872** 0.545** 1.000 

        

M7 0.392* 0.051* 0.044* 0.343* 0.127* 1.000 

       

M8 0.672** 0.771** 0.684** 0.673** 0.815** 0.696** 1.000 

      

M12 0.907** -0.554** 0.901** -0.539** -0.533** 0.556** 0.440** 1.000 

     

M13 -0.776** -0.772** -0.680** -0.351* 0.506** 0.501** 0.402* 0.603** 1.000 

    

M14 0.605** 0.928** 0.805** 0.755** 0.671** 0.947** -0.624** -0.533** 0.929** 1.000 

   

M15 -0.617** -0.801** -0.860** 0.915** 0.902** -0.633** 0.947** 0.912** 0.705** 0.854** 1.000 

  

M18 0.676** 0.837** 0.902** 0.559** 0.334** 0.915** -0.882** 0.905** -0.687** -0.501** 0.910** 1.000 

 

M19 -0.411* 0.342* 0.414* -0.479* 0.663** -0.557** 0.275** -0.497** -0.664** 0.725** 0.945** 0.658** 1.000 

 
Note: ** indicates significant correlation at the 0.01 level; * indicates significant correlation at the 

0.05 level. 
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Table 2 shows that the number of classification 
units of mollusk (M5), Chironomid% (M12) and 
Shannon diversity (M1); the number of 
classification units of (Crustacean+Mollusk) 
(M3), Collector% (M14) and the total number 
of classification units (M2); Chironomid% 
(M12), Pollution-tolerant group% (M18) and 
the number of classification units of 
(Crustacean + Mollusk) (M3); the total number 
of classification units (M2), the total density 
(M7), the density of Oligochaeta/Bivalvia (M13) 
and Collector% (M14); the number of 
classification units of Bivalvia (M4), the number 
of classification units of Mollusk (M5), 
Bivalvia% (M8), Chironomid% (M12) and 
Predator% (M15); the number of classification 
units of (Crustacean + Mollusk) (M3), the total 
density (M7), Chironomid% (M12), Predator% 
(M15) and Pollution-tolerant group% (M18); 
Goodnight index (M19) and Predator% (M15) 
are significantly correlated. Predator% (M15), 
which reflects the biological nutrient 
composition, is significantly correlated with 
Chironomid% (M12), which reflects the 
community individual composition (r=0.912). 
Taking into account that Predator% (M15) 
contains more information than Chironomus% 
(M12), Predator% (M15) was retained while 
Chironomus% (M12) was removed. The total 
density (M7) and the density of 
Oligochaeta/Bivalve (M13), which reflect the 
community individual composition, are highly 
correlated with Collector% (M14), which 
reflects the biological nutrient composition. 

Taking into account that Collector% (M14) 
contains more information than the other two, 
Collector% (M14) was retained while the total 
density (M7) and the density of 
Oligochaeta/Bivalve (M13) were removed. In 
accordance with the screening method above, 
the following parameters were eventually 
included into the B-IBI of Hongze Lake: the 
number of classification units of (Crustacean + 
Mollusk) (M3), Collector% (M14), Predator% 
(M15) and Pollution-tolerant group% (M18). 
 
3.4 ASSESSMENT CRITERIA AND B-IBI 
HEALTH EVALUATION 
 
The B-IBI value was obtained by adding the 
results of the 4 biological parameters calculated 
based on Table 3 together. The assessment 
criteria were set in accordance with the 25% 
percentile of the reference points. The 
quartering method was used to classify the 
biotic integrity assessment standard for Hongze 
Lake: B-IBI≥2.48 healthy, 2.01≤B-IBI＜2.48 
sub-healthy, 1.24≤B-IBI＜2.01 general, 
0.42≤B-IBI＜1.24 poor, B-IBI＜0.42 very poor. 
The biotic integrity of benthic animals of the 10 
sampling points was assessed in accordance 
with the criteria above. The results show that 
the 10 sampling points of Hongze Lake consist 
of 4 healthy, 4 sub-healthy, 2 general and 2 
poor points. Overall, Hongze Lake is in the 
state of light–moderate pollution. 

 
Table 3. Formulas for calculating four biological parameters by ratio scoring method 

 
Biological Parameters Calculation Formula 

Number of classification units of (crustacean+mollusk)（M3） M3/3 

Collector %（M14） 1-M14 

Predator %（M15） M15 

Pollution-tolerant Group %（M18） 1-M18 

 
3.5 RELATIONSHIP BETWEEN B-IBI AND 
PHYSIOCHEMICAL FACTORS 
 
The relevant Spearman correlation coefficients 
were used to analyze the relationship between 
B-IBI and the 9 physiochemical factors (Table  

 
4). The results show that the correlation 
coefficient between B-IBI and TN is the largest 
(0.401), followed by temperature and NO3--N. 
The correlation between B-IBI and other 
physiochemical factors is insignificant. 
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Table 4. Correlation coefficient between B-IBI and physicochemical parameters 
 

Temperature pH DO CODMn TN TP Turbidity NH3-N NO3
--N 

-0.352 -0.227 -0.268 0.081 0.401 0.116 0.156 0.115 -0.362 

 
 
4. DISCUSSION 
 
The assessment of biotic integrity should 
reference to the original ecosystem status 
without human interference or limited human 
interference. However, there is almost no 
ecosystem that has not been influenced by 
human behaviors. Thus, in the assessment of 
biotic integrity, the sampling points with 
relatively low human impact should be chosen 
as reference points. Unfortunately, due to the 
limited access of data, it is infeasible to 
accurately describe the reference system, 
leading to inappropriate selection of indicators 
and inaccurate assessment on the B-IBI. While 
assessing the health condition of Florida 
streams, Barbour, et al. set their reference 
point on a tiny stream with very limited human 
disturbance[32]. Maxted, et al. assessed the 
ecological health condition of 106 streams on 
the mid-Atlantic coastal plain. They selected 
their reference point based on the way of land 
use, the habitat quality and the water 
physicochemical factors[33]. Chen Qiao, et al. 
selected the relatively cleanest sampling point 
as the reference point when assessing the B-
IBI of the plain water net of Taihu[34]. Cai 
Kun, et al. applied the B-IBI to assess the 
ecosystem health condition of Taihu. They 
divided Taihu as the central area and non-
central area and selected the cleanest point as 
the reference point[35]. At present, there is no 
uniform standard for the selection of reference 
point either in China or other countries. 
Affected by both natural and human factors, it 
has become impossible to find absolutely-
healthy reference points. Therefore, the 
selection of reference point should be based on 
the actual conditions of the study area. 
 
IBI has become the most widely-used biological 
parameter in the assessment of water 
ecological health; particularly, B-IBI is most 
frequently applied out of all kinds of IBI[36]. 
However, there has not been a scientific 
assessment system for characterizing and 

assessing the health condition of ecosystems in 
a scientific manner. Currently, scholars agreed 
that the ecological health assessment systems 
comprise of at least two categories: structure 
index systems and the corresponding function 
index systems[37]. Biological index belongs to 
structure index systems, which cannot 
comprehensively reflect or represent the health 
condition of the entire ecosystem. Therefore, 
some researchers began to use a combination 
of organisms to comprehensively assess the 
water ecological health condition. However, the 
existing research shows that, compared with 
the parameters of community composition and 
structure, such as the Shannon-Wiener 
diversity index and the species richness, the 
community functional diversity index based on 
biological properties of benthic animals exhibits 
a better consistency and predictability over 
stress response[38]. In addition, influenced by 
sediment composition, hydrological condition, 
water depth, shipping, dam building and other 
factors, the spatial distribution of benthic 
animals varies greatly, which increases the 
difficulty to collect representative samples. As a 
consequence, the sampling error can impact 
the result accuracy and increase the risk of 
uncertainty. With respect to the benthic 
sampling method, the number of sampling 
points and the setting of sampling points in 
different habitats, further research must be 
conducted for Hongze Lake. Meanwhile, due to 
the regional difference in the composition and 
structure of benthic animal community, it is 
impossible to directly apply the B-IBI that was 
constructed and successfully used for other 
regions (areas), and it is also infeasible to 
perform effective comparison. Furthermore, in 
the construction process of B-IBI, it has been 
believed that the community quality of benthic 
animals characterized by B-IBI has a clear 
causal relationship with the ecosystem health, 
but in fact it is not necessarily consistent with 
the hypothesis. Due to the various problems 
mentioned above, the assessment of water 
ecosystem health using B-IBI has certain 
limitations. However, B-IBI can better reflect 
the water ecosystem health than any single 
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biotic. Therefore, the authors believe that it is a 
scientific and appropriate approach to assess 
the water biological quality using B-IBI and in 
turn to reflect the water ecosystem health. 
 
In accordance with the discriminating results, 
the dominant benthic species in Hongze Lake at 
the present stage are: Corbicula fluminea, oligo 
Nephthys lobworm, jassa, back tubifex worm, 
Corophium Sinensis and Limnodrilus 
hoffmeisteri; they mainly belong to Bivalves, 
Polychaete and Crustaceans. This is quite 
different from the Meiliang Bay of Taihu Lake 
(dominant species are mainly Oligochaeta and 
Chironomidae), which is in serious 
eutrophication. Compared to Taihu and Gehu 
that are both located within the economically 

developed area in southern Jiangsu Province, 
the density of Oligochaeta of Hongze Lake is 
much lower, with the peak value of only 
156/m2. The mean value of Gehu and Meiliang 
Bay of Taihu reaches 301 and 4617/m2 
respectively[39]. The Goodnight index of 
Hongze Lake is significantly lower than that of 
Gehu and Meiliang Bay of Taihu, while the 
Shannon-Wiener index of Hongze Lake is 
significantly higher than that of the two[35]. 
The comparative analysis results show that the 
water quality of Hongze Lake is better than 
Gehu and Meiliang Bay of Taihu, which is 
consistent with the water quality monitoring 
results. It suggests that B-IBI can satisfactorily 
reflect the water quality of Hongze Lake. 

 
 
 
5. CONCLUSION 
 
(1) Based on the exponential distribution, 
correlation analysis and discriminating ability 
analysis, the B-IBI of Hongze Lake is composed 
of M3 and M18. 
(2) The B-IBI assessment results of Hongze 
Lake show that the 10 sampling points of 
Hongze Lake consist of 4 healthy, 4 sub-

healthy, 2 general and 2 poor points. Overall, 
Hongze Lake is in the state of light–moderate 
pollution. 
(3) The Spearman correlation analysis suggests 
that TN is the physicochemical factor with the 
most significant impact on the B-IBI of Hongze 
Lake, followed by temperature and NO3--N. 
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