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Abstract: It is necessary to assess and analyze the factors that influence surface water since they are
crucial to human activities such as agriculture, raising livestock, and industry. Previous research has
mostly focused on how land use and landscape patterns affect the quality of surface waters; it has
seldom addressed the industrial and agricultural production activities that are directly connected
to human society. Therefore, the research area’s surface water quality was assessed by single factor
index (SFI) and composite water quality index (WQI), divided into flood and non-flood periods, and
water quality indicators with severe pollution and significant seasonal variations were selected; A
total of 28 indicators were selected from three main factors-topography, socio-economic, and land use
type-and analyzed using the Spearman correlation coefficient model. (1) SFI data reveal substantial
seasonal changes in pH, DO, NH3-N, TN, and TP water quality indicators. The well-developed
agricultural and aquaculture in the studied region is the primary cause of the excess TN and NH3-N
concentrations; (2) The sample points” water quality index (WQI) scores range from 50 to 80, with
62% of them having “medium” water quality; (3) The study area’s seasonal variation in water quality
is primarily caused by human socio-economic activities (GDP, industrial effluent discharge, COD
discharge, aquatic product quality, and the proportion of primary, secondary, and tertiary industries),
as well as land use type (forest, shrubland, and cropland). Topography has little effect on the study
area’s surface water quality. This study offers a fresh viewpoint on surface water quality management
and driver analysis, and a new framework for managing and safeguarding aquatic ecosystems.

Keywords: surface water quality evaluation; spearman correlation coefficient; driving factors; land
use; human activity

1. Introduction

The enormous risk of depletion and pollution facing the world’s water resources may
be attributed mostly to the misuse of water resources and pollution caused by the rise
in human demand [1,2]. The degradation of water quality and the scarcity of water are
two signs of the worldwide water deficit [3-5]. The two most significant water sources in
the natural world are surface water and groundwater [6]. Both fluoride [7] and nitrate [8]
are common pollutants in groundwater, with high nitrate levels and fluoride pollution
affecting the vast majority of groundwater [9]. Surface water pollution has a greater
potential than groundwater contamination, and the environmental implications of climate
change have been a major threat to surface water quality [10], with human activities seen
as the most significant cause of the worsening of surface water quality in many nations and
areas throughout the world in recent decades [11]. The conflict between people and water
resources has gotten worse as a result of the rapid expansion of society and the economy
as well as the acceleration of global climate change. As a result, the creation of water
management plans, including the creation of precise and logical techniques to evaluate
surface water quality, is necessary [12]. Assessing the current state of water quality in the
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river basin and its driving factors is critical for understanding how geography, human
socio-economics, and land use impact water quality changes [13,14]. A new problem is
presently being faced in how to precisely identify the important variables that influence
water quality due to the numerous water quality monitoring indicators and the intricate
pollution process [15].

A surface water quality assessment [16] compares collected data to predetermined
criteria for physical, chemical, nutritional, and biological indicators of the river to provide
a qualitative or quantitative evaluation of the river’s water quality. The Chinese govern-
ment’s method for assessing water quality in reports on water quality monitoring is known
as single-factor assessment (SFA) [17]. To establish the water quality grade, the surface
water environmental quality standards (e.g., GB3838-2002 (2002)) are used to choose the
worst monitoring indications out of all monitoring indicators. The estimate of the water
quality risk level is simplified by this technique, which is quick and straightforward yet
yields conservative evaluation findings [18]. The development of the water quality index
(WQI) approach [19] offers a solution to this issue. The Water Quality Index (WQI) is a
mathematical tool that can combine a lot of water quality data into a single value [20],
accurately analyze the water quality and eutrophication level of the water body, and offer
the general public and decision-makers with a description of the current water quality
situation and an evaluation of the water quality trends indicator [21]. The combination of
the two approaches enables a new level of assessment of the water quality state of the re-
search area and its geographical and temporal features, even though the two methods have
distinct evaluation criteria and provide different findings. In this study, data on river water
quality were combined with standards for the environmental quality of China’s surface
waters using SFA and WQI methods. Subtle differences in water quality were identified,
and indicators with notable seasonal differences in water were chosen to investigate the
factors that influence changes in water quality.

Numerous academics have investigated the causes of surface water quality change
in recent years, including analyzing the effects of climate change and land use on water
quality [22]. Precipitation, temperature, and evapotranspiration are a few of the variables
that affect water quality due to the climate [5,23,24]. However, human-driven land use
change has emerged as a significant driver of both terrestrial and aquatic ecosystems [25].
Rivers play a significant role in determining the types of land uses, natural vegetation
is commonly related to the quality of the water [26], and urban and agricultural land
contributes to the global rise in nutrients and sediments in freshwater ecosystems [27].
According to Shi’s [28] research, the percentage of different land use types in a river
basin has a significant impact on the water quality of rivers, as does the pattern of the
landscape, size, density, aggregation, and variety of land use types. In Brazil, low-order
river basins and riparian zones have been investigated at length by Mello et al. [29]. They
discovered that forests have a significant role in preserving the water quality of low-order
rivers, whereas agriculture and urban development are the primary causes of water quality
deterioration. In the Qingyi River Basin in China, Yang et al. [30] investigated the effects of
land use and landscape patterns on water quality. The findings demonstrated that cropland
and construction land had negative effects on water quality and positive correlations with
NH4*-N, TP, and EC. The ability of forest land to filter water pollution was shown to be
positively connected with DO.

These studies, however, coupled land-use type changes with human activities and
lacked the data necessary to define the variables that affect water quality [22]. Changes
in land use are only one aspect of human activity; other contributing elements, such as
industrial and agricultural operations, sewage discharge and treatment, etc., also have a role.
In other words, the combined influence of climatic and land use changes on water quality
should be less than but not equal to 100% [31]. As a result, changes in land use cannot
accurately reflect the whole spectrum of human activities. The natural topography and
human socio-economic activity have an influence on water quality in addition to climate
and land use, which cannot be disregarded. As a result, the terrain [32] (elevation, slope,
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and aspect) and socioeconomic [33] variables are used in this study (population density,
sewage discharge, livestock and poultry production, aquatic production, proportion of
primary, secondary and tertiary industries, and the number of fertilizers and pesticides
applied). various forms of land use (urban land, wetlands, aquatic bodies, cropland, forest
land, shrubland, and grassland) to investigate the effects on watershed water quality.

The hydrological influence of land use, climate change, and human activities has been
studied in several nations, and the study methodologies may be broadly classified into three
groups [34]: the paired catchment approach, hydrological modeling, and statistical analysis.
In small experimental catchments, the paired catchment approach [35,36] is often regarded
as a popular technique for mitigating the effects of climate change. Its greatest applicable
range is a small watershed area of 100 Km?, but it is challenging to apply to watersheds
outside of this small region. A conceptual foundation for understanding the link between
climate and water resources is provided by hydrological modeling [30]. The Soil and Water
Assessment Tool (SWAT) model is a commonly used tool for hydrological research all over
the world. It is based on physical, basin-scale hydrophysical processes and requires a
significant amount of data and parameter inputs, which are frequently unavailable in some
regions due to time or financial constraints, especially in some developing countries [37].
The SWAT model also lays greater emphasis on the hydrology of the entire watershed’s
continuous time-scale process of topography, soil [38], and weather than it does on how
human activities impact water quality [39]. An efficient way to assess the effects of human
activity on water quality is using statistical analysis [34], which is straightforward and
simple to use. Given that river water quality monitoring will provide a sizable and ongoing
time series of data, several statistical approaches are utilized for analysis and discrimination,
and sample sites may be categorized to demonstrate the link between water quality [40].
Analyzes hydrological, climatic, topographic, and human activity data from monitoring
stations situated inside and around the research region to provide valid judgments about the
link between hydrological responses and variables influencing water quality. Correlation
analysis can be well used to investigate the relationship between water quality variables,
and for continuous observation time series data, it is more necessary to use statistical
methods to deal with the nature of correlation in random variable series [41].

Taizhou City is located in the central region of Jiangsu Province in China, with copious
water resources but a dense population and significant water pollution. Urbanization,
agriculturalization, and industrialization have increased freshwater consumption and
pollution, altered the geographical and temporal distribution of water quality, and resulted
in more complicated repercussions on water resources and hydrological processes, social
development, and the economy in Taizhou and even the Yangtze River estuary. Therefore,
this study used data from 12 state-controlled monitoring sections in Taizhou from 2020 to
2021, separated into flood season and non-flood season, to evaluate the present situation
of river water quality in Taizhou by computing the water quality single factor index
(SFI) and water quality index (WQI). The river water quality indicators with substantial
seasonal variations were chosen, and the Spearman correlation coefficient model was used
to examine the relationship between river water quality and topography, social economy,
and land use, with the goal of (1) evaluating Taizhou City’s water quality; (2) Identify the
major pollutant parameters and influencing variables of natural and human activities in
Taizhou City throughout the flood and non-flood seasons, and offer scientific support for
the healthy development of water ecology in Taizhou City, Jiangsu Province.

2. Materials and Methods
2.1. Study Area

The research area of this study is Taizhou (119°38'24” E~120°32'20" E,
32°01'57"” N~33°10'59" N, as shown in Figure 1), which has 3 districts under the juris-
diction of Hailing District, Gaogang District, and Jiangyan District, etc., and manages
3 cities at the county level, Xinghua City, Jingjiang City, and Taixing City, with an area
of 5787 Km?, of which 77.85% is land area and 22.15% is water area. The territory’s river
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network is extensive and intertwined, and the rivers are generally bordered by the Tong
Yang Highway, with the Huai River basin to the north of the road and the Yangtze River
basin to the south.
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Figure 1. Study area and location of sampling points.

The study location has a flat terrain. Except for an isolated hill in Jingjiang, the
remainder is the alluvial plains of the two major river systems, the Jianghuai and Huaihe
Rivers. With an elevation of 2-5 m along the river in the south, 5-7 m in the Gaosha region
in the middle, and 1.5-5 m in the north Lixiahe area, the terrain is high in the middle and
low in the north and south. In the north subtropical humid zone, Taizhou has a subtropical
humid monsoon climate with overt monsoon features, including hot and rainy summers
and warm, sparsely precipitated winters.

The research area’s permanent population was 4.5218 million as of 2021, and its GDP
was 602.526 billion yuan. Among these, the primary industry’s added value increased
by 2.8% to 31.813 billion yuan, while the secondary industry’s added value increased
by 9.3% to 291.859 billion yuan. The tertiary industry-added value increased by 11.8% to
278.854 trillion yuan. Additionally, The research area has built an industrial system centered
on the health sector, with assistance from the manufacturing sector, in the core region of
the Yangtze River Delta. The textile industry, the chemical and pharmaceutical industries,
the new material industries, and the high-tech shipbuilding industries are among the top
industries. Meanwhile, It has established an “8 + N” agricultural industrial chain structure,
with the major body consisting of grain and oil, livestock and poultry, river crabs, fruits
and vegetables, freshwater fish and shrimp, leisure agriculture, flower gardening, and
food seasoning. The agricultural areas of Lixiahe in the north, Gaosha in the middle, and
the Yangtze River agricultural area in the south have all been constructed. To create a
green development of agriculture, green recycling agriculture, emission reduction, and low
carbon are simultaneous goals.

2.2. Data Source and Processing

The main data and its sources are as follows.

(1) The water quality information is sourced from the China Surface Water Quality
Automatic Monitoring Real-time Data Release System from 2021 to 2022. (https:
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/ /szzdjc.cnemc.cn:8070/GJZ/Business /Publish /Main.html accessed on 23 May 2022).
The China Environmental Monitoring Center is the provider of the system. The
information is derived from the newly constructed and fully operational China Surface
Water Quality Automatic Monitoring Station. Check the water quality every 4 h and
publish the most recent information. Monitoring indexes included water temperature
(WT), pH, Dissolved oxygen (DO), Electrical conductivity (EC), Permanganate index
(CODwn), Chemical oxygen demand (COD), Five days biochemical oxygen demand
(BODs), Ammonia nitrogen (NH3-N), Total nitrogen (TN), and Total phosphorus (TP).

(2) Topographic data such as elevation, slope and aspect affect rainfall and surface
runoff by influencing the hydrothermal distribution and vegetation growth in the
catchment, which further affects the generation and transport of non-point source
pollution [32], therefore, this paper selects elevation, slope and aspect factors to
explore the influence of topography on water quality distribution patterns. Elevation
data is 30 m x 30 m spatial resolution DEM data, downloaded form geospatial data
cloud (http:/ /www.gscloud.con/ accessed on 15 March 2022);

(3) The immediate reasons for the decline in water quality on the surface include exces-
sive industrial and agricultural effluent discharge and unsustainable industrial struc-
tures [42]. Therefore, this paper selects population density, total sewage discharge,
chemical oxygen demand (COD) emissions, pork production, poultry production,
aquatic product production, the proportion of primary, secondary and tertiary in-
dustries, fertilizer and pesticide use, and other factors to explore the socio-economic
impact on the distribution pattern of surface water quality. Socio-economic data from
Taizhou Statistical Yearbook and National Economic and Social Development Bulletin;

(4) According to studies, the percentage of different land use types in the watershed has
a substantial impact on the water quality of rivers, as do landscape patterns, size,
density, aggregation, and variety of land use types [28]. As a result, the statistical unit
for the percentage of land cover types was chosen as the 12 km buffer zone [33] with
a high correlation to the concentration of water quality parameters, and eight land
use types—cropland, forest, grassland, shrub land, wetland, water body, bare land,
and urban land—were chosen to investigate their effects on the distribution pattern
of water quality. The European Space Agency (ESA) released the 2020 Global Land
Cover product (https:/ /biewer.esa-worldcover.org/worldcover accessed on 27 April
2022), which is where the data on land use is taken from. The spatial resolution is
10 m x 10 m, and the total classification accuracy is 74.4%.

The selection index of each element is shown in Table 1.

This research looked at water quality during the flood season (FS) and the non-flood
season (NFS). According to the quantity of precipitation, May through September in the
study area was categorized as the flood season, while all other months were labeled as
the non-flood season. The water quality monitoring locations in the research area were
distributed in 12 provincially regulated sectors (Figure 1 and Table 2). Water samples were
collected in compliance with the “Environmental Quality Standards for Surface Water”
established by China (GB3838-2002). DO use portable water quality testing analyzer
YSI (yellow springs instrument. Zhejiang Luheng Environmental Technology, Hangzhou,
China) for on-site measurement of the water body at 25 cm below the water surface, pH and
water temperature using online water quality detector for determination, NH3-N, TN, TP
determination methods for “water quality Determination of ammonia nitrogen salicylic acid
spectrophotometric method” (HJ536-2009), “water quality Determination of total nitrogen
The methods for the determination of COD, CODyy, and BODj5 are “Determination of
Chemical Oxygen Demand (COD) by Dichromate Method” (HJ828-2017), “Determination
of Water Quality (COD) by Dichromate Method” (HJ828-2017) and “Determination of Water
Quality (COD) by Ammonium Molybdate” (HJ670-2013). Determination of permanganate
index” (GB/T 11892-1989), “Determination of five-day biochemical oxygen demand of
water quality Dilution and inoculation method” (HJ505-2009).
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Table 1. Indicators of terrain, human society and economy and land use.

Elements Indicators Contracted Form Reference
Elevation Elevation
Terrain factors Aspect Aspect Panuska.].C. et al. [32]
Slope Slope
The population density Pop_Den
Gross domestic product GDP
Per capita gross domestic product GDP_Per_Cap
Total sewage discharge Tot_Sew_Dis
Industrial sewage discharge Ind_Sew_Dis
Chemical oxygen demand sewage COD.Sew Dis
discharge
Social economic factors Urban sewage treatment rate Urb_Sew_Dis Chen Ijnyue. et al. [33]
Pork production Pork_Pro
Poultry production Pou_Pro
Aquatic production Aqua_Pro
Proportion of primary industry Pri_Ind_Pro
Proportion of second industry Sec_Ind_Pro
Proportion of tertiary industry Ter_Ind_Pro
Fertilizer usage Fert_Use
Pesticide uasge Pest_Use
Proportion of cropland area Crop_Pro
Proportion of forest area Forest_Pro
Proportion of grassland area Grass_Pro
Proportion of shrub area Shrub_Pro Wang X. et al. [42]
Land-use factors Proportion of wetland area Wet_Pro De Mello, K. et al. [27]
Proportion of water area Water_Pro
Proportion of bare land area Bare_Pro
Proportion of urban land area Urban_Pro

Table 2. Information of water quality automatic monitoring station.

Number River River Basin The Name of Section

Area of Operation

—_

Shiwei harbor

Yangtze river basin

Xinshiwei harbor bridge

Jingjiang city

2 Xintongyang river Huaihe river basin Taixi Hailing district
3 Yinjiang river Huaihe river basin Hailing bridge Hailing district
4 Nanguan river Yangtze river basin Xianghe bridge Hailing district
5 Xiashi harbor Yangtze river basin Xiashigang bridge Jingjiang city
6 Xiaginglong harbor ~ Yangtze river basin ~ Xiaqinglong harbor (left shore) Jingjiang city
7 Luting river Huaihe river basin Refrigeration plant south Xinhua city

8 Zhula river Huaihe river basin Jigeng Xinhua city

9 Fengting river Huaihe river basin Laogedong Jiangyan district
10 Gumagan river Yangtze river basin Maxundian west Gaogang district
11 Pengqi harbor Yangtze river basin Penggqi harbor (left shore) Jingjiang city
12 Gao harbor Yangtze river basin Gao barbor (left shore) Xinhua city

2.3. Water Quality Assessment Methods
2.3.1. Single Factor Pollution Index
Single factor pollution index (SFI) is assessed based on the relationship between water

quality metrics and benchmark values [27,28], and various pollution parameter types are
computed in different methods [17].
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If the value of the index is smaller, the better, as permanganate index and ammonia
concentration, then:

b= = @
If the value of the index is bigger, the better, as dissolved oxygen, then:

o Ciax — Ci

Ppp=——— 2
! Cmax - Si ( )
If the value of the index is closer to a certain value, the better pH value, then:
P, — Ci — Siave orP: = Ci — Siave (3)
1 11—

Smux - Siave Siave - Smin

where the pollution index is P; and C; is the measured value of water quality parameter
i, the maximum value of the evaluation standard is S; (here we used the boundary value
of class Il in surface water quality standard ((GB3838-2002), Table 3), Cyay is the saturated
concentration of the evaluation factor, Sy and S, are the highest and lowest average
value of the evaluation standard respectively, and Sy, is the average value of the highest
and lowest evaluation criteria of the pollutant.

Table 3. Environment quality standards for surface water.

Risk Levels Class I Class II Class III Class IV Class V
(Very Clean)  (Not Risky) (Moderate) (Slightly Risky) (Risky)
Pollution .
factors Concentration (mg/L)
pH 6~9
DO > 75 6 5 3 2
CODwmn < 2 4 6 10 15
BODs < 3 3 4 6 10
NNj3-N < 0.15 0.5 1.0 15 2.0
N < 0.2 0.5 1.0 15 2.0
TP < 0.02 0.1 0.2 0.3 0.4
The saturation concentration of DO is:
468
DO = ——— 4
31.6+T )

where T is the temperature, and the unit is °C.

2.3.2. Water Quality Index

The water quality measures (DO, EC, CODyy,, BODs, NH3-N, TN, and TP) were
chosen as assessment indicators, and the water quality index (WQI) was utilized to assess
Taizhou's water quality in 2021-2022. The WQI scale ranges from 0 to 100, and Table 4 [43]
lists its evaluation criteria.

Table 4. WQI evaluation criteria.

Range Class
10 < WQI <25 Very bad
25 <WQI <50 Bad
50 <WQI <70 Medium
70 <WQI <90 Good

90 < WQI <100 Excellent
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Four stages are taken to determine the WQI [44]:

(1) Selection of key parameters;

(2) Converting important parameters to a common scale was accomplished by applying
sub-index curves to convert each parameter to a scale from 0 to 100 [45]. The sub-index
curves might be segmented-lined, segmented-nonlinear, linear, nonlinear, etc;

(3) Assigning weights to parameters;

(4) Aggregation of indices to produce a WQI.

The generic equation of WQI [46] is:

n
Qi = Bt ®)
i=1"1

where WQI is the comprehensive water quality index, H; is the standardized value of the
ith water quality parameter, P; is the weight of the ith water quality parameter, and n is the
number of water quality parameters involved in the evaluation. P; values range from 1 to 4,
where 4 represents the most important parameter for the survival of aquatic organisms
(such as dissolved oxygen) and 1 represents the parameter that affects aquatic life (such as
chlorine), as shown in Table 5.

Table 5. Scores and weights of water quality factors in WQI method.

Standardization Values

Factors Weight
100 90 80 70 60 50 40 30 20 10 0
DO 4 >7.5 >7 >6.5 >6 >5 >4 >3.5 >3 >2 >1 <1
EC 2 <750 <1000 <1250 <1500 <2000 <2500 <3000 <5000 <8000 <12,000 >12,000
CODpn 3 <1 <2 <3 <4 <6 <8 <10 <12 <14 <15 >15
BODs 3 <0.5 <2 <3 <4 <5 <6 <8 <10 <12 <15 >15
NH;3-N 3 <0.01 <0.05 <0.1 <0.2 <0.3 <0.4 <0.5 <0.75 <1 <125 >1.25
N 3 <0.1 <1 <15 <2 <3 <4 <5 <6 <8 <10 >10
TP 1 <0.01 <0.02 <0.05 <0.1 <0.15 <0.2 <0.25 <0.3 <0.35 <0.4 >0.4

2.4. Spearman’s Correlation Coefficient

A statistical technique called correlation analysis analyzes the interdependence of data
patterns to determine the relationships between variables [47]. Calculating the Spearman
correlation coefficient to measure the size of the correlation between two sets of data is a
common correlation analysis approach. To evaluate the monotonic connection between
two variables, the Spearman correlation coefficient, a nonparametric statistical correlation
measure, is utilized [48]. Since the observed indicators of water quality do not follow
a normal distribution, the Spearman coefficient is employed to analyze the pattern of
correlation between the different factors. The degree and direction of any monotonic link
between two rank variables or a rank variable and a measured variable are quantified by
the Spearman correlation coefficient rg, a distribution-free rank statistical measure [49]. A
negative (—) correlation happens if one variable declines while the other grows, and vice
versa. A positive (+) correlation occurs when two variables increase or decrease equally.
The expression for r; is [50]:

6y d?
N (N2 -1)

where d; = X; — Y; is the difference between each pair of ranking variables, N is the total
number of samples, and the value of r; is between —1 and 1.

rg=1-—

(6)
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3. Results
3.1. Assessment of Water Quality in Taizhou
3.1.1. Assessment of SFI

There are noticeable discrepancies in the water quality parameters in the flood season
(FS) and the non-flood season (NFS) in Taizhou from January 2021 to May 2022, according
to distribution data (Figure 2) and descriptive statistics (Table 6). There are significant
seasonal variations in DO, EC, BODs, NH3-N, and TN. BODs average concentration during
the flood season (4.28 mg/L) is 2.63 times higher than the average concentration during
the non-flood season (1.63 mg/L); NH3-N and TN average concentration during the flood
season (1.22 mg/L, 1.18 mg/L) was twice as high as average concentration during the
non-flood season (0.63 mg/L, 0.65 mg/L); however, average DO concentration during the
flood season (6.14 mg/L) was only about 2/3 in non-flood season. Changes in NH3-N
and TN exhibit obvious seasonal variations as well. and the two water quality metrics’
average concentrations were much greater during the flood season than they were during
the non-flood season. The non-flood season had a wider range of EC variation than the
flood season did, as seen by the bigger standard deviation (5.69 vs. 156.60) and coefficient
of variation (0.17 vs. 1.41) in the non-flood season.

03, TP CODy;
55 TN 10] DO 45 "
s 5 0 v = g u
2 £ 8 = . £ 35
® S g =] g4
£92s5 5§;7 £5 FREED
g E g2 g E g s
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Figure 2. Distribution of water quality monitoring results.

Table 6. Scores and weights of water quality factors in WQI method.

Flood Season Non-Flood Season

Indicators T Value
Mean (Std.) Range cv Mean (Std.) Range cv

pH 7.63 (0.56) 6.12-8.79 0.07 7.47 (0.90) 5.19-8.85 0.12 0.710 **
DO/(mg/L) 6.14 (1.17) 3.30-8.00 0.19 9.15 (1.69) 5.10-12.00 0.18 —12.828 **
EC 32.54 (5.69) 23.2-54.4 0.17 (i;gég) 28.2-509.2 1.41 —2.782 ***

CODy, /(mg/L) 2.80 (1.37) 1.30-7.00 0.49 2.72 (0.82) 1.50-5.40 0.30 0.352 **

BODs/ (mg/L) 4.28 (1.95) 0.20-7.25 0.46 1.63 (0.53) 0.20-2.50 0.33 9.016 **

NH3-N/(mg/L) 1.22(1.19) 0.04-5.69 0.98 0.63 (1.08) 0.02-6.09 1.70 1.979 **

TN/(mg/L) 1.18 (0.50) 0.19-2.53 0.42 0.65 (0.37) 0.02-1.85 0.57 7.862 **
TP/(mg/L) 0.10 (0.04) 0.05-0.24 0.40 0.15(0.19) 0.06-1.006 1.22 —3.084 ***

Notes: An independent sample T-test was conducted for water quality indexes in flood season and non-flood
season, ** p < 0.05, ** p < 0.01.

Except for CODyn, and BODs, the findings of the single-factor evaluation demonstrate
(Figure 3) that the five indicators of pH, DO, NH;3-N, TN, and TP in the research region
exhibit obvious hydrological seasonal changes. The biggest seasonal variance was seen
in DO, followed by TP, and TN. Among these, the distribution trends of the pH, NH;3-N,
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TN, and TP pollution indices values indicated that the flood season was smaller than the
non-flood season, although the DO index indicated the contrary. The pollution index was
higher during the flood season than during the non-flood season. The primary pollution
indicator during the flood season is TN, and the accompanying pollution index is 3.73; in
contrast, during the non-flood season, the main pollution indications are TN and TP, and
the corresponding pollution indices are 4.16 and 1.53, respectively. As a result, TN and
TP indicators with severe pollution in flood and non-flood seasons, as well as DO with
large seasonal changes, were chosen to conduct a thorough water quality evaluation and
analysis of influencing variables on a macro scale.

45