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Abstract: In the context of urbanization, the degradation of river ecosystems has become increasingly prominent.

Consequently, effectively assessment of river habitat conditions is an important foundation for restoration and protection of
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river ecosystem health. Shenzhen, as a window or opening city of China’s economic development, has extremely limited
research conducted related to river habitat conditions. Therefore, in order to accurately elucidate the differences and main
influencing factors of river habitats in basins with different degrees of urbanization in Shenzhen, a habitat assessment study
was conducted on streams and rivers in two representative basins in Shenzhen. Based on characteristics of river habitats in
Shenzhen, quantitative investigation and assessment of habitat conditions were conducted in 13 sampling sites in the highly
urbanized Shenzhen River Basin and 12 sampling sites in the less urbanized Pingshan River Basin, in both wet ( August)
and dry ( November) seasons in 2019. We adopted a comprehensive evaluation method to select 10 key habitat indicators
from three categories: river bed, river channel, and riparian zone, to construct the habitat assessment index system and
assessment method for Shenzhen rivers. The results showed that the overall condition of river habitat in the Shenzhen River
Basin was poor, and the habitat condition of river sections with “good”, “fair” and “poor” were 7.7% , 38.5% , and
53.8%, respectively. The overall condition of river habitat in the Pingshan River Basin was good, and the habitat condition
of river sections with “excellent” , “good” , “fair” and “poor” were 8.3%, 41.7% , 41.7% , and 8.3% , respectively. The
analysis of variance ( ANOVA ) results showed that there was no significant difference in river habitat conditions between the
two seasons, which indicated that the overall river habitat conditions did not change too much in the short time period. There
were significant differences in river habitat conditions between the two basins, and the overall river habitat condition of the
less urbanized Pingshan River Basin was significantly better than that of the highly urbanized Shenzhen River Basin.
Principal components analysis ( PCA) results of river habitat assessment indices showed that human activity intensity,
riparian stability, river channel modifications, substrate composition, riparian land use and vegetation diversity were the
main factors driving river habitat conditions in Shenzhen. Based on the results of the river habitat assessment in Shenzhen,
targeted restoration and management recommendations were proposed from three aspects: riverbed, river channel, and

riparian zone, which have important implications for river habitat restoration and ecological conservation in Shenzhen.

Key Words: urbanization ;river;habitat assessment ;driving factors ; Shenzhen
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Fig.1 Distribution of river habitat sampling sites in Shenzhen
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Table 2 River habitat assessment index system
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Table 3 Classification and assignment criteria of river habitat assessment
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Table 4 Two-way ANOVA results of habitat assessment scores in seasons and basins

ZH Parameters df F P

ZE7 Seasons 1 0.051 0.822

i Basins 1 36.846 0.000 """

Z=AY X, SeasonsXBasins 1 0.001 0.971
%% . P<0.001

x5 RYITTRER TN ERI

Table 5 Analysis of river habitat assessment in Shenzhen
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fiver hablat qualiy FE L B FE L i )
Sample quantity Proportion/ % Sample quantity Proportion/%
11t Excellent 0 0 1 8.3
K Good 1 7.7 5 41.7
" Fair 5 38.5 5 41.7
% Poor 7 53.8 1 8.3
4 Extremely poor 0 0 0 0
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Fig.3 Scores of river habitat assessment index in Shenzhen
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Table 6 One-way ANOVA results of habitat assessment indexes in different basins

VYIS LTI

EfLAN

Index Shenzher.l River Pingshan. River df F P
Basin Basin

JEEJ5E Substrate composition (8+5)b (13+4)a 1 16.238 0.000 ***
1251k River channel modifications (8+6)b (13+6)a 1 11.342 0.002 **
7K KR Water volume status (10+6) (9+4) 1 1.377 0.246

K TR Water quality (12%6)b (172)a 1 17.105 0.000***
V/D 45455 Velocity/Depth combination (6+1) (6+1) 1 0.696 0.408
W35 52 2% & Habitat complexity (11£5) (12+4) 1 0.569 0.569
R4 E Pk Riparian stability (62) (9+6) 1 3.324 0.075

T ZHEME Vegetation diversity (10£4)b (14£3)a 1 17.793 0.000 ***
NZETE 5138 % Human activity intensity (8+4)b (13£5)a 1 15.956 0.000 ***
[ - HuF 25 A Land use patterns (12+3) (13+4) 1 0.554 0.460
J53 Total score (92+17)b (119£24)a 1 21.220 0.000 ***

TEFAE BV —1T , CRIME AR IER ) JEARA A 8] T RERS 7R A8 SR AE TSI (] A7 7 .35 28 5% (P< 0.05)

2.2 BRI AR A 1

X 24 TRUTRT L AR S VA 6 B 235 2R AT SR oy o B, A5 R SR, T 3 A o 9 Rt 5 22 STk R s 2 70,
73% ,FE W1 A BEPPAN 5 % A8 5 R 1 b (A BRI T 300 3 A Bk 0, G rh 5 — 2 il o0 19 U 28 STk 3y 38.
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Table 7 Principal component analysis results of river habitat assessment indices

A B S bR F 43 Principal component

Habitat assessment index PC1 PC2 PC3
JIGJBT Substrate composition -0.847 0.654 -0.125
Wik 5 2= Habitat complexity -0.265 0.855 0.491
V/D 454 F#t Velocity/Depth combination 0.235 0.253 -1.036
T 8 ZE T Riparian stability -0.903 0.232 0.446
B A8 4L River channel modifications -0.858 -0.238 -0.440
7K KRB Water volume status 0.094 -0.990 0.530
FEEZ R Vegetation diversity -0.927 -0.525 -0.053
JK BRI Water quality -0.816 -0.494 -0.311
AZE75 3h3# % Human activity intensity -1.101 -0.092 -0.133
] MR 258 Land use patterns -0.873 0.196 0.238
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