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Spatio-temporal variations of water quality indices and regional influences of land use types in the Huai River
Basin // ZHAI Xiaoyan' , ZHANG Yongyong® (1. Research Center on Flood and Drought Disaster Reduction of the Ministry of
Water Resources, China Institute of Water Resources and Hydropower Research, Beijing 100038, China; 2. Key Laboratory of
Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and Natural Resources Research, Chinese
Academy of Sciences, Beijing 100101, China)

Abstract: Based on the weekly monitoring data of water quality indices, including the pH value and DO, COD,, , and
NH;-N mass concentrations at 22 river sections in the Huai River Basin from 2008 to 2018, spatio-temporal variations of
four water quality indices were analyzed, and typical water quality types and their relationships with land use types were
identified at different temporal and spatial scales using trend detection, spatial autocorrelation identification, and cluster
and regression analyses. The results show that the overall situation of water environment in the Huai River Basin has been
improved, and significant change trends of water quality indices at different river sections on weekly scale mainly occurred
in the non-flood season (from October to May of the following year) , with the pH value and COD,;, and NH,-N mass
concentrations decreasing significantly at 23% , 41% , and 55% river sections, respectively, and the DO mass
concentration increasing significantly at 9% river sections, and the trend slopes of water quality indices in the Huai River
were greater than those in the Yishusi River; three low pH value cluster centers were located in the upstream of the Huai
River mainstream and downstream of the Hongru River, and three low DO mass concentration cluster centers and two high

COD,,, and NH;-N mass concentration cluster centers were located in the Shaying River and Guo River. Moreover, three
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water quality types were identified from 22 river sections: type 1 was characterized with alkalescence and low COD,;, and

NH;-N mass concentration concentrations, and mainly distributed in the upstream of the Huai River and Huai River

mainstream; type 2 was characterized with meta-alkalescence, low DO mass concentration, and high COD,;, and NH;-N

mass concentrations, and mainly distributed in the Shaying River; type 3 was characterized with meta-alkalescence, high

DO mass concentration, and low COD,,, and NH;-N mass concentrations, and mainly distributed in the middle stream of the

Huai River and Yishusi River. The water quality indices of type 1 were significantly correlated with paddy field and dry land

from 2013 to 2018, thereinto, paddy field had a greater impact on pH value, and dry land had a greater impact on other

indices; DO and NH,-N mass concentrations of type 3 were significantly correlated with urban blocks in different buffer

regions and periods, and COD,, mass concentration was significantly correlated with other forests from 2013 to 2018.

Key words: water quality types; water environment; land use; spatio-temporal variations; the Huai River Basin
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Table 2 Evaluation results of cluster performance
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1 1.00
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HAFAE i EAH DGR (r20.79, p <0.05) ;pH {H
545 B 3 - b R FH 48 B S A DG

HA 1 R 3 (K BT bR SR R 28 RUBE £
MR HRRISC R EY) . A1 KRR £ 22k H
S, TR 5 b i AT i g 1% A b T VR 95 e ) Rl
W LA PR X S R —, 58 H
WFFELs SR HAR . A, K HRE X K AR R
B (%) 55 M 5 e IS o5t o A O, 2RI 58 1R ke e
F14) IR B85 T T 3 ok - 9 RN K AR TR Ak , T A AILAE W] 384 Jom
TIAHUTASRSY, b Ak o 20 3 KBk
190, 2 B A7 0 P ML 5 T o 3l B e R K T 1 i 4
15 AT YL 85 far RS HRBE I, I T K s e Ak



F3 HKB 1 KEIEIRS T iF FZEE Pearson tHX RE

Table 3 Pearson correlation coefficients between water quality indices of type 1 and land use types

ANFEZE WX Pearson HH& R %L

ELoN - b A A Fisf 1]
0.5km 1 km 2 km 5 km 10 km
K 2008—2012 4F 0.11 0.13 0.07 -0.07 -0.13
7
H (i 2013—2018 4 0.80" 0.81" 0.71" 0.69" 0.66 "
P 2008—2012 4E -0.24 -0.24 -0.19 0.06 0.05
b . .
2013—2018 4E -0.49 -0.69" -0.73" -0.58 -0.64"
2008—2012 4F 0.00 0.00 0.10 0.23 0.72"
DO HoAh Ak H
p(DO) et 2013—2018 4 0.00 0.00 -0.17 0.02 0.59
) 2008—2012 4F -0.19 0.11 0.33 0.67* 0.73*
p(CODy,) e ’ .
2013—2018 4F 0.03 0.37 0.51 0.74* 0.78"
2008—2012 4F -0.39 -0.09 0.21 0.61 0.61
p(NH;-N) i
2013—2018 4 -0.29 0.03 0.27 0.69 " 0.75"
F4 KB I KRBT TR FZEE Pearson X RE
Table 4 Pearson correlation coefficients between water quality indices of type 3 and land use types
A » A% i [X. Pearson #0562 %K
Lo - b 2 s ]
0.5km 1 km 2 km 5 km 10 km
2008—2012 4 -0.83" -0.85" -0.86" -0.87" -0.81"
DO U
Pl ) A 2013—2018 4E -0.81" -0.83" -0.83" -0.84" -0.63
. 2008—2012 0.05 0.05 0.05 0.05 0.07
p(CODy,) S ¥
2013—2018 4F -0.82" -0.82" -0.82" -0.82" -0.77"
X 2008—2012 4 0.83" 0.82" 0.80" 0.79" 0.49
p(NH;-N) bl - i . )
2013—2018 4 0.92*° 0.91° 0.89 " 0.90" 0.57

A5, 1% U T P AT AR K R K DO
NH}'Niﬁ%IE%%Z#O

4 &

a. JEIATI I A W T K R A S R B AR
T B ZAE e JE TN (56 41 JH B A5 22
J&) A 23% 9% A1% F1 55% WiTh (1 pH {5 5.
FWR> DO J5 R B E RN . COD,,, Al NH,-N Ji
TR D K R OK R AR AR R B KT
PrRIK %o

b ] Lk A5 T T 1) 7K 5 4 B 48 S B 2 Y
23 () IEARSGHE |3 MK pH (B R4 0 B4 A 1E ifE
)3 b ANy R R, 3 MK DO R R T R
UL A2 A~ CODy, Hl NH,-N 5t i i SR 4R vh
oLy FE 53 AT TRV R R

. EVT IR 43 3 R R K SR, 25 1
JrEGHEAE A COD,, F1 NH,-N J5i & ik B W7 i , 457
FEET 1 AT 5 2898 2 R Pk I DO i
HURE (& COD,,, Fll NH,-N o 9 J8 87 18T, 49 7 78
ORI s S 3 Sy Bk L B DO VR L IR
COD,,, F1 NH,-N J57 5 ¥ 5 W 187, 43 A13 78 U Tl v 3 A
TrRIK %o

d. A1 K FiFE bR 25 2013—2018 4F /K H
IR b A5 A OG , Horp ok X pH (A SE ok,
H X AR R BRSE M R 240 3 9 DO il NH,-N it

VR EE 5 2% I 1A [R] 2 e DX A R P B 3 A O
COD,,, it 1 ¥ & 5 2013—2018 47 H fth bk i i) 35
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