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Construction and Application of an Evaluation Index System for the
Eutrophication Status of Urban Park Water: A Case Study of Shanghai
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Abstract

To evaluate the eutrophication status of water bodies in small urban parks, this study established a comprehensive evaluation
system comprising 15 representative indicators, including physicochemical parameters, optical response variables, and nutri-
ent-related factors. An empirical analysis was conducted on 25 urban park water bodies in Shanghai.The single-factor index
method was employed to identify primary limiting factors, the trophic level index (TLI) was used to determine nutrient status,
and principal component analysis (PCA) was applied to extract key pollution structures and calculate composite scores. The
results indicate that the proposed indicator system demonstrates good applicability in the routine assessment of small urban
water bodies. Most water bodies were found to be in mesotrophic to mildly eutrophic states, with community parks showing the
greatest variability. Total nitrogen (TN) emerged as the primary limiting factor. The consistency between TLI and PCA results
further confirms the system’s scientific validity and diagnostic capability. The findings offer a scientific basis for classifying eu-
trophication levels in small urban water bodies and developing targeted management and restoration strategies.
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Tab. 2 Indicator system for trophic status assessment of urban small
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Fig. 5 Distribution of chl-a content and comprehensive TLI values
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Tab. 5 Total variance interpretation
IR FHEE REE R ITA
5% Initial eigenvalue Extraction sum of squared loadings
Component
Bit HEBDL /% RR/% Bit HEEDE/% RR/%
1 2.461 24.611 24.611 2.461 24.611 24.611
2 1.869 18.687 43.298 1.869 18.687 43.298
3 1.444 14.445 57.743 1.444 14.445 57.743
4 1.191 11.914 69.657 1.191 11.914 69.657
5 0.844 8.440 78.097
6 0.711 7.115 85.212
7 0.649 6.487 91.699
8 0.358 3.584 95.283
9 0.243 2.430 97.713
10 0.229 2.287 100.000

YR RSN R RS, 3 (ER
MRF) WEREAZESE S5FALER
BRX—NETHEXR, A (BRERTF) A
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R6 HIETER
Tab.6 Load matrix
FEIR A1 A2 B> 3 R4
Indicator Component 1 Component 2 Component 3 Component 4
chl-a &4 /(ng/L) 0.733 -0.134 0.541 0.088
Kd & 0.715 0.086 -0.180 0.137
SS #eJ¥ / (mg/L) 0.627 -0.153 0.468 0.018
DO g / (mg/L) 0.557 0.175 -0.292 -0.384
CDZN([;??;C%ﬁ 0.181 0.667 -0.458 0.195
TP ¥ /(mg/L) 0.105 0.646 0.193 0.254
JhE (NTU) 0.499 -0.624 -0.141 0.270
pH & 0.531 0.574 0.012 -0.362
SD {H /em -0.368 0.380 0.737 -0.154
TN e (mg/L) -0.024 0.253 0.064 0.829
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Fig. 6 Comprehensive water quality scores of urban park water based on PCA
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