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Impacts of urbanization on water quality and macrobenthos community structure

upstream in the Huangshui River
LI Ning", CHEN Alan, YANG Chunjiang, SUN Yuyang, MA Guoliang, MA Qi
Qinghai University, Xining 810016, China

Abstract; In April (dry season) and August (rainy season) of 2015, land utilization, the physical and chemical properties
of water, and the macrobenthos affected by the different intensities of urbanization in the upstream area of the Huangshui
River were assessed. The indexes of the percentage of ground surface impervious area (PIA) , water quality, and biological
communities under varying intensity of urbanization were studied using the Spearman rank correlation analysis. The results
indicated that water temperature, TN, TP, NH}-N, PO;-P, conductivity, depth, width, and the fine sand/silt ratio were
positively correlated with PIA and negatively correlated with grassland and forest land area. The fitted curve between the
macrobenthos index and PTA indicated that there were significant linear relationships among the Shannon diversity index,
richness index, collector (%) , stain resistance groups (% ), and BI index. Remaining indicators had significant nonlinear
relationships. Total number of taxa, richness index, EPT (%), predators (%), shredders (%), filterers (%), and
scrapers (% ) were negatively correlated with PIA, grassland and forest land were positively correlated with PIA, as were
the BI index, collector (%), stain resistance groups (%), and oligochaeta (% ). As physical habitat degraded, high
concentrations of nitrogen and phosphorus lead to the disappearance of pollution-sensitive benthic invertebrates and a
dramatic increase in pollution—tolerant individuals, which increased with the intensity of urbanization in the upstream areas

of the Huangshui River.
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Table 1 Environmental variable of the sampling sites and their relationships with land use

r

B K
At FUN -3 i T I
Vel T e e s me e km o KRR
Grassland/%  Forest/% Cropland/ % impervious
area PIA
7K Temperature/C 1.63 10.94 16.750 3.67 -0.491"* -0.178 0.141 0.513**
pH 7.23 8.52 9.90 0.49 0.438 ** -0.185 -0.075 ~0.283 *
A DO/ (mg/L) 8.60 12.98 17.08 4.45 0.384** 0.409**  -0.335**  -0.378*"
L3R Conductivity/ ( uS/cm) 195.00 517.00  887.00 0.18 -0.794** 0.220 0.493 ** 0.826**
M TN /(mg/L) 0.90 2.97 6.32 1.56 -0.565** -0.247"* 0.410** 0.730**
NH}-N/(mg/L) 0.33 0.75 3.43 0.76 -0.545** 0.252* 0.490 ** 0.662**
PO3-P/(mg/L) 0.01 0.02 0.15 0.04 -0.380*" -0.279* -0.292* 0.338*"
B TP/ (mg/L) 0.02 0.09 0.35 0.08 -0.389 " -0.289* 0.276* 0.329**
34K Mean water depth/cm 10.00 30.31 80.00 17.11 -0.461** 0.344 0.226 0.555**
27K 5E Mean water width/m 1.10 21.68  102.00 21.87 -0.927** 0.309 0.461* 0.917 **
YAYHIRYE Sands/ % 5.00 18.52 60.00 15.74 -0.262" -0.268 0.251 0.505 **
TR Gravel/ % 10.00 23.70 50.00 12.14 0.362 " 0.309**  -0.026 -0.329 **
FEGAA Cobble/% 8.00 33.26 60.00 14.01 0.306** 0.323**  -0.242" -0359""
KA Boulder/ % 2.00 24.89 65.00 16.31 0.197 0.363**  -0.451**  -0.516*"
* P<0.05; =% P<0.01
*2 RESEWEIVEESHELIHMAANXER
Table 2 Parameters of macrobenthos communities in the sampling sites and their relationships with land use
r
AiB K H
A B/ME PHE R driEE . LML
Variable Min Mean Max SD i A A Percentage of
Grassland/%  Forest/% Cropland/% . .
mpervious
area PIA
SN PIEEL Total number of taxa 1.00 7.33 17.00 4.18 0.260* 0.228* -0.044 -0.417**
BI index 1.37 5.04 9.26 2.32 -0.519** -0.373*" 0.491** 0.697 **
Zﬁ::i:g f Vﬁfﬁﬁx 0.09 1.28 2.07 0.52 0.251* 0.251* 0.205*  -0.271"
FEEFEH Richness index 0.00 1.49 2.84 0.73 0.299* 0.205* -0.268*  -0.420*"
EPT/% 0.00 30.29 100 0.32 0.449 ** 0.161 -0.237*  -0.671*"
& Predator/% 0.00 19.62 71.43 19.33 0.234* 0.120 0.266*  -0.134
it Shredder/ % 0.00 9.41 46.02 14.07 0.002 0.107 -0.185 -0.205*
£ Collector/ % 0.00 49.42 98.57 30.05 -0.234" -0.023" 0.066 0.416**
JEE ¥ Filterer/ % 0.00 7.47 100.00 19.08 0.013 0.059 -0.264*  -0.208*
FI# Seraper/% 0.00 14.09 67.11 20.16 0.413** 0.205* -0.262* -0.619**
FHUREHE Sensitive taxa/ % 0.00 30.14 100.00 32.37 0.515*" 0.291* -0.119 -0.695 **
ifit 75 244 Tolerant taxa/ % 0.00 22.25 98.57 27.42 -0.711**  -0.309** 0.312** 0.767**
B Oligochaeta/ % 0.00 12.68 90.77 24.56 -0.676** 0.284* 0.247* 0.681 "

% P<0.05;

“* P<0.01

B HTTEL  EE E R 5L Shannon ZFEMEFREU EPT (%) 5 PIA SEF T S8 B A 45 R LB 2, Fifi
& PIA A THR 4 T4 2 I 00 T B %, Shannon ZAEMFEE F & 84S PIA 2R EMLRMELR,
PIIEAFEE PRI T B R BITE EPT( %) W ARG R . B T e R 7e—E W I, T EPT
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