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Abstract: Urban wetlands play an increasingly crucial role, and the health assessment of their ecosystems is an important process that helps
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us understand the current condition of wetlands and take appropriate protective measures. To explore the ecological health status of the
Lhalu Wetland and its relationship with water environmental factors, phytoplankton samples were collected and water environmental factors
were measured in the main water systems of Lhalu Wetland in July (summer), October (autumn) 2021, and May (spring) 2022.
Phytoplankton species were identified and their cell abundance and biomass were calculated. The ecological health status of the wetland
was evaluated using the morphologically -based functional group (MBFG), Water Quality Index (WQI), and Phytoplankton Index of Biotic
Integrity (P-IBI). The spatiotemporal distribution characteristics of water quality and morphologically -based functional group, and the
correlation between P-IBI values and water environmental factors were analyzed. The research results show: (1) Based on the Water Quality
Index (WQI) values, the overall water quality of Lhalu Wetland is evaluated as "good to moderate," with spatial and temporal variations in
water quality: spring is superior to autumn, which in turn is superior to summer, and the eastern part is superior to the western part. (2)
Based on the Phytoplanktonic Index of Biotic Integrity (P-IBI) values, the overall water ecological health status of Lhalu Wetland across
three seasons is evaluated as "health to sub-health," with the spring water ecological health status being superior to autumn, which is superior
to summer, and the central-eastern sampling points are generally superior to the south-western and north-eastern parts. (3) The
Phytoplanktonic Index of Biotic Integrity (P-IBI) values show a significant positive correlation with the Water Quality Index (WQI) values
(P <0.05), and the evaluation of the water ecological health status of Lhalu Wetland based on P-IBI is closely consistent with the results of
WQI evaluation. Dissolved oxygen (DO) is the main water environmental factor affecting the water ecological health status of Lhalu
Wetland (P < 0.05), and temperature, water volume, human activities, and land use types are important factors affecting the water quality
and water ecological health status of Lhalu Wetland. (4) In spring, the abundance of functional groups "I'" and "III" increases as the water
ecological health status of Lhalu Wetland declines. In summer, the ecological health status of the water body has little relationship with the
changes in the abundance of functional groups. In autumn, the increase in the abundance of functional groups "III" and "VII" is significantly
associated with the decline in the ecological health status of the water body.
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Fig.1 Distribution of sampling sites in Lhalu Wetland
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Tab.1 The relative weights (P:) and the normalization factors (C;) of the parameters

AL 5

Normalization factor (C;)

A &S

Variables Weight (P;)

100 90 80 70 60 50 40 30 20 10 0
pH 1 7 7-8 7-8.5 7-9 6.5-7 6-9.5 5-10 4-11 3-12 2-13 1-14
EC 1 <750 <1000 <1250 <1500 <2000 <2500 <3000 <5000 <8000  <I12,000 >12,000
DO 4 >7.5 >7 >6.5 >6 >5 >4 >3.5 >3 >2 <1 <1
TUR 2 <5 <10 <15 <20 <25 <30 <40 <60 <80 <100 >100
TDS 2 <100 <500 <750 <1000 <1500 <2000 <3000 <5000 <10,000 <20,000 >20,000
NH4*-N 3 <0.01  <0.05 <0.1 <0.2 <0.3 <0.4 <0.5 <0.75 <1 <1.25 >1.25
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Tab.2 P-IBI candidate metries and their expected directions of response to disturbance in Lhalu Wetland
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Fig.2 Spatial-temporal distribution of WQI value in Lhalu Wetland (a. spring; b. summer; c. autumn; d. WQI value
of seasonal mean)
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Fig.3 Composition of MBFG of phytoplankton in Lhalu Wetland
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Tab.3 Pearson correlation analysis of candidate indicators during spring season

M5 M6 M8 M9 M14 M16 M17
M5 1
M6 -0.771** 1
M8 0.937** -0.707** 1
M9 0.770** -0.971** 0.634** 1
M14 -0.576** 0.757** -0.498** -0.752** 1
M16 0.753** -0.488** 0.753** 0.461** -0.535** 1
M17 0.566** -0.719** 0.493** 0.712** -0.996** 0.547** 1

% 4 HEFEEIEFRI) Pearson M50 HT

Tab.4 Pearson correlation analysis of candidate indicators during summer season

M2 M5 M8 M11 M16 M21 M25
M2 1
M5 0.576** 1
M8 0.303 0.929** 1
M11 0.971** 0.571** 0.304 1
M16 0.265 0.793** 0.819** 0.304 1
M21 0.533** 0.572** 0.399** 0.435** 0.256 1
M25 0.177 0.746** 0.804** 0.183 0.839** 0.426** 1

R 5 KFEEIEIR M Pearson FHI /34T

Tab.5 Pearson correlation analysis of candidate indicators during autumn season

M14 M15 M17 M20 M23 M24 M26
M14 1
M15 -0.788** 1
M17 -0.974** 0.817** 1
M20 -0.489** 0.286 0.387* 1
M23 0.916** -0.642** -0.866** -0.464** 1
M24 -0.782** 0.827** 0.749** 0.461** -0.816** 1
M26 -0.869** 0.641** 0.887** 0.325* -0.943** 0.767** 1
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Tab.6 Health assessment grading for the Lhalu Wetland based on P-IBI
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