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Ministry of Ecology and Environment, Guangzhou 510535, China)

Abstract: In order to research the impact of continuous extreme rainfall on the water quality of the Dongjiang River, which is a
drinking water source, the characteristics of extreme rainfall events in the basin were analyzed for last 38 years. The impacts of these
events on water quality are discussed by considering both hydrological data and water quality data. Using SWAT2012 software, a high-
precision basin model was established for the flux of major pollutants during extreme rainfall and water quality. The results indicate that
there were 173 extreme rainfall events in the Dongjiang River basin over the past 38 years. The annual frequency of extreme rainfall
events in high-flow years was higher than in other years. During the year, rainfall was mainly affected by climate, particularly from
March to September (80% ) , with the peak rainfall usually occurring in June. Spatially, the Zengcheng-Bolo-Huizhou-Longmen area
had the highest frequency of extreme events. During the study period, rainfall was significantly positively correlated with the
concentrations of cyanide, Pb, Fe, Mn, TP, and with turbidity, and the correlation coefficients for the concentrations of TP and
turbidity with rainfall were relatively high. Rainfall was significantly negatively correlated with pH, conductivity, the concentration of
Zn, as well as some other indicators. These observations show that water quality is affected by rainfall to some extent. Turbidity, TN,
ammonia nitrogen, and TP concentrations all showed increasing trends, to different degrees, during rainstorm runoff periods. Turbidity
and TP concentrations showed a significant and consistent relationship with flow rate, peaking earlier than the flow rate peak (by
approximately 1 d), showing a significant initial flushing effect. The pH curve showed an opposite trend to the flow rate, forming a
“V” shape, which may be affected by the rainfall, soil acidity, and confluence conditions in the upstream mountains. Ammonia
nitrogen was subject to initial flushing in the early stages of extreme rainfall but was diluted by the clean rainwater; initially, ammonia
nitrogen showed high values that declined during the middle and late stages. The variations in pollutant loads were consistent with that
of runoff flux, and the peaks in TN, ammonia nitrogen, and TP flux appeared later than the flow peak ( by approximately 1 d), thus
differing from the pollutant concentration peak. The pollutant load mainly showed a significant increase during storm runoff periods. The
proportion of pollutant COD, ammonia nitrogen, and TP transported by 59.48% of the runoff reached 68.42% , 54.68% , and
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70.20% , respectively, demonstrating the characteristics of rapid and high-impact pollutant loads.

These characteristics have a great

influence on the quality of Dongjiang River drinking water and it is suggested that initial rainwater treatment should be strengthened to

reduce the negative impact of rainstorm runoff periods on water quality.

Key words:rainfall ; extreme events; spatial and temporal distribution characteristics; water quality; pollutant flux
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Table 3 Correlation analysis for rainfall values and water quality parameters at Xunwu Station in Longchuan

Ferift  pH DO HER  E gg% NH/-N TP %4k  Pb Zn Cu Cd Fe Mn  As
Wee it 1
pH -0.102* 1
DO -0.02  030* 1
HLGR 023 014* 01m* 1
T 0.417% 0.105™ 0155 -0.477" 1
R 0017 -0.133 -0.50™ -0.22™ 0.176™ 1
NH,-N -0.033 -0.253* 023% 06%6%-0187" -012" |
TP 0380 -0.04 023" -00% 0309 000 003" I
ikte ] 0.073*  0.168™ -0.12™ -0.290* 0.319™ -0.003 -0.14™ 0.081™ 1
Ph 0.073*  0.180™ 0.111™ -0.48™ 0.395™ 0.103*-0.129" 0198 042" 1
7Zn —0.195™ -0.078* -0.154*  0.5B™-0.207* -0.13™ 0276 -0.162* -0.101 * -0.192* 1
Cu 0.001 -0.371" -0.25™  0.079*-0.20" -0.073 -0.0% -0.00" -0.23" -0315* 005 1
d 0.016  0.160* -0.080* -0.213* 0.291* 0082 -0.04 0087 067 059 -0.13-0.281" 1
Fe 0.066* -0.039 0015 -0.000 0267 0I13%-0.00 012" -0.15%" -0.246" 003 036" -0.160 1
Mn 01817 0.0 015%™ -0.205" 0.3%4" 023%"-0.080" 0246 0.064" 0.54™ -0.15" -0.261 " 0.164™ -0.171™ I
As 0.050 002  0071* -0.245* 022 018* 0.053 0101 049" 0513* -0450™ -0.350* 0.471 -mwﬁo,zez:* 1
1)« + FORAE0.01 K ERFH: + FME0.05 AL AT o J L
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Table 4 Hydrological and water quality data for each stage, and overall, for the/* 5“.".19” rainstorm in typical time per'ilud ",,r 'y
P EH/LF ffﬁﬁé / Bﬁimﬁ ﬁﬁl pH W .-"""'ﬁo-,l " NH“if_ﬁ‘ “""'ITN:{I
. mm /A -s 3 /NTU Ymg Iy | /mg-L /mg L~ /mg-L
-~ “ ' R /15,58 HHS% 6.93 P, 6,04, $0.14 1. 14 o8 _-
# F =] F B 7 i - 3 r
oot - Bl | g I 7 & 6.79 o (as¥ 0 0,75 —2.95_g
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“ i w68 4 1 9416 0.05 "'23{6@ 0.48 o 0.13 0.52
ok 60.93 ¥ 112260 6.77 132 1595 0.23 1.2 3732
r = 2 N b =) i £ | F)
ME&"“T’I : ;ﬂ;ﬁﬁ@ﬁﬁq% = ijufﬁ 4 2. 08‘ 9.24'” ) 6. 51 37 4.97 10.13 0.21 2.15
i (;.5})1 J T o 28124 71267 6.6 103.67 5.5 0.2 0.96 3.57
. i PRfEZE S 21.04 #55458.34  0.09 30.2 0.3 0.03 0.32 0.38
: BRME 2853 1150 6. 61 110 6.83 0.17 0.31 2.72
m&m_'?ﬁ%mﬁkﬁ?ﬁﬁ 10 T/ MH 0.44 726 6.52 33 5.38 0.11 0.18 2.21
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brifE2E 4.91 98.59  0.04 2.89  0.59 0 0.04 0.21
wKME  60.93 2260 6.93 132 8. 06 0.23 1.2 4.27
. 38 E’id\{ﬁ 0 343 6.51 11 4.8 0.11 0.17 2.15
EHE 13.93 998.33  6.67 61.67  5.89 0.15 0.54 2.8
FrifE2ZE 15.86 583.09  0.13 39.86  0.77 0.04 0.36 0.6
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Fig. 5 Variations in pH and ammonia nitrogen concentrations with flow during a typical period in 2015
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Fig. 6 Calibration and verification results for flow rate, ammonia nitrogen, total nitrogen and total phosphorus at Dongguan Qiaotou station
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Table 5 Evaluation of simulation effects of the distributed model for the Dongjiang River basin
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