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Fig.3 Contribution of each primary pollutant to the comprehensive pollution index in Huaihe River from 1999 to 2019
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Tab.1 Spearman rank correlation coefficients of the primary pollutants for each Huaihe River transect from 1999 to 2019
A= W7 AT 44 A NH;-N COD CODwM, BOD; TP WPI
1 R —0.743 -0.750 -0.654 -0.525 0.316 -0.904
2 TEZRM -0.610 -0.752 -0.623 -0.576 0.669 -0.762
3 EAUDS -0.777 -0.549 -0.353 -0.480 0.642 - 0.694
4 =) -0.863 -0.510 -0.517 -0.659 0.583 -0.925
5 Y R R VA -0.907 -0.603 -0.581 -0.635 0.078 -0.977
6 I 45 [ -0.946 -0.679 -0.620 -0.713 0.272 -0.914
7 RRVE - 0.944 -0.373 -0.478 -0.721 0.556 -0.862
8 I T 56 -0.951 —0.554 -0.407 —-0.559 0.532 -0.908
9 N K= -0.966 -0.684 -0.542 -0.424 0.429 -0.926

ﬁ@ﬁ%ﬁﬁ@ﬂ?m%%ﬁzﬁﬁ Al
¥ NH3 -N.CODy, .COD F1 BOD, . TP 1454 75 4
FEECCWPD [ 4 B i 2l 728 1k 1 25 51 WL AL 4, ﬁbjﬁ
L A& Wi COD i 25 5 5/, A8 LB F R T
VR T TR 0 0 R B 5 R e 4 ] DR TR 30 0 1 D)
3 /IN s CODw, HP AV AR 422 30+ 5 F 58 300K 1 10 3 el B 4
K I ¥ S | e 35 IR R F T T D BN R R
NH,-N A {4 25 5 01 58 L 0% o0 g 3 K, v i g K
TR T RN B R R AR R R DL s R s o

i
i 3 L
— o
wr | ° °
EZ 2 3
w4 |
| o . N

1- = ch é é !

0 . : . .

40
235 . °
on =] o
£ z ° 8
I 5201

X X

B dps e
g 10
i@ L

0

3.0(
%&1 2.0 2 .
KT ° ° >
e [ 6 2
iﬁ 10t 8 i] o i y
B g sUma

() — . .
& 3 4§ IS & ’5"‘ %
%@L J”L %& % @ﬁ) N %ﬁ”h & ®
¥
s 0

Monitoring sections

IS W T P S AR A Bl R R A /s TP AP A 22
SRR Bl S AR, T 5 LI T R 7 (AR B
38 i) o 7 AE AL/ s BODs H 37 {12 30 5% 5 I W8 1T 90
SR LR 28 Sk F 5 5 W7 1 3 Bl R B D
MERG 5 Y fa B A 2 B nT 7 L 9 P RV TR 25
{175 Y i R0 (37 (L D 20 W 2 e L SR A T T TR
2 3Lk W T A /0 o T 9 Rl DA VA IR R SR 5 W T K
JROAE X 5 22 A P 3 35K L 2 1Lk W T A S5 R
b AR PR B RN

*‘ééééié@

—_
l\)

=]

MR e /mg - L
COoD,
4;

=

BOD,
= N [e2)

D

mmm
%$%$é$$%$

0 . .

LHAMFEAE/mg L

TP
g
)

B B/mg « L
<

R SR I Y
R R N
o %@

sl

Monitoring sections

B4 ENTREEEEESLEFRE

Fig.4 Box plots for the primary pollutants at each Huaihe River transect
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Temporal and Spatial Variation of Water Quality and Pollution Trend of Huaihe River
ZENG Feng-lian, YANG Gang, WANG Ping, JIAO Hai-yan, ZHANG Ting-ting

(Eco-Environmental Monitoring and Scientific Research Center, Huaihe Valley Ecology
and Environment Administration, Ministry of Ecology and
Environment, Bengbu 233000,P.R.China)

Abstract: Studying the temporal and spatial trends in a river’s water quality provides a scientific basis for
protecting the ecology of the river system. In this study, using water quality data for the river from 1999 to
2019, we explored the spatiotemporal variations of water quality in the Huaihe River and variations in the
concentration of each primary pollutant. Twenty-three surface water quality parameters, monitored at nine
transects on the main stem of Huaihe River, were used to evaluate water quality over the 20 year period,
using both the single factor method and the comprehensive pollution index (CPI). Spearman rank correla-
tion and the Mann-Kendall test were used to analyze water quality trends and identify the primary pollu-
tants. Results show that water quality in the Huaihe River improved significantly from 1999 to 2019. The
percentage of transects meeting Class | —[ll water quality standards increased, and transects with water
quality inferior to Class V accounted for 44.4% of those monitored in 1999, no transects with water quali-
ty of Class V or below occurred after 2007. The CPI of Huaihe River decreased continuously from 1. 35 in
1999 to 0.42 in 2019, The Spearman rank correlation coefficient of the CPI for all transects decreased sig-
nificantly, ranging from —0.694 to —0.977. The concentration of the ammonia nitrogen (N-NH;), chemical
oxygen demand (CODg,), permanganate index (CODy,)and five-day biochemical oxygen demand (BOD:;)
all decreased significantly, while total phosphorus (TP) increased significantly. TP was stable in the non-
flood season but increased significantly in the flood season. Spatially, water quality in the Huainan Dagou-
jian and Wujiadu transects was relatively poor, with a large seasonal variation, and water quality in the
Laobatou transect was better, with less seasonal variation. The Mann-Kendall test showed major changes
in the composition of primary pollutants entering Huaihe River, from N-NH; and COD to TP. This indi-
cates a reduction in point source pollution in the river basin and a gradual increase in non-point source pol-
lution. Thus, control of agricultural non-point source pollution will be important for continued improve-
ment of water quality in the Huaihe River basin.

Key words: Huaihe River; water environment quality; pollution characteristics; pollution factors; change

trends



