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Pollution Source Apportionment of Changtan Reservoir of Zhejiang Province Based on APCS-MLR Model. LIU
Zhuang' , DING Cheng-cheng' , CHAO Jian-ying', ZHENG Zhi-bo* , CUI Yi-bin'V (1. Nanjing Institute of Environmental
Sciences, Ministry of Ecology and Environment, Nanjing 210042, China; 2. Management Center of Changtan Reservoir,
Huangyan District, Taizhou 318020, China)

Abstract: Based on the water quality monitoring data of Changtan Reservoir between 2010-2020, principal component a-
nalysis and factor analysis were used to determine the primary pollution sources of Changtan Reservoir. Contributions of dif-
ferent pollution sources to each pollution factor of Changtan Reservoir were quantified by APCS-MLR ( absolute principal
component score-multiple linear regression) model. Research results show that the primary pollution sources of Changtan
Reservoir are endogenous pollution source, domestic pollution source and agricultural none point source. Organic pollutants
and Chl-a (chlorophyll a) of Changtan Reservoir are mainly from endogenous pollution source. The endogenous pollution
source contribute 75.52% of COD,,,, 51.39% of COD,, 67.00% of BOD; and 63. 65% of Chl-a. Nitrogen mainly comes
from domestic pollution source. The domestic pollution source contribute 38.54% of NH," -N, 46.80% of NO, -N and
77.69% of TN. Phosphorus is mainly from agricultural none point source which contributed 44.51% of phosphorus. The
concentrations of TN and TP are relatively higher in Changtan Reservoir and they are mainly from external pollution
sources. Lack of effective control of nitrogen and phosphorus from the pollution sources will put Changtan Reservoir at the
risk of eutrophication. In the process of formulating the pollution control scheme of Changtan Reservoir, more attention
should be paid on the domestic pollution source and the agricultural none point source.
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Fig. 1 Landuse and environmental monitoring points of

Changtan Reservoir catchment
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Table 1 The permanent population of villages and towns in

Changtan Reservoir catchment
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Fig.2 The monthly means of main water quality indices in Changtan Reservoir between 2010—-2020
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Table 2 The average values of main water quality indices at different monitoring points in Changtan Reservoir and it’s in-
flow rivers between 2010-2020

Jr— COD,,/ COD.,/ BODs/ p(NH,*-N)/  p(NO; -N)/ p(TN)/ p(Chl-a)/ p(TP)/
’ (mg - L") (mg - L") (mg -+ L") (mg - L") (mg - L") (mg- L") (pg- L (mg - L")
mno 1.391 8.929 1. 176 0. 086 0.279 0. 490 7.052 0.013
iRl 1.379 9.359 1.292 0. 090 0. 360 0. 601 7. 659 0.015
KARHE 1.430 9.784 1.303 0. 086 0.252 0. 494 8.032 0.016
JEIX 1. 400 9.358 1.257 0.088 0.297 0.528 7.581 0.015
TRTE 1. 054 5. 940 1. 144 0. 090 1. 157 1. 196 0. 055
FIZ 1.018 6.353 1. 149 0.072 0. 740 0. 891 0. 030
HiiAiE 2. 600 10. 940 1.936 0. 176 0. 610 0. 907 0. 065
H& 1.598 6.635 1.298 0.122 0. 409 0. 620 0.038
LR 1.356 6.217 1.278 0.115 1.123 1.139 0. 051
i W‘%% 1. 700 7.719 1.458 0. 121 0.555 0.748 0.038
LR 1.532 6.979 1.236 0.117 0. 990 1.079 0. 082
NI 1.325 6.781 1.282 0. 101 0. 808 0.955 0.042
PNLREST 1.265 6.592 1.236 0. 098 0.937 1.039 0. 050

T3 20102020 EREBEBXREERSENEZRETEKRIEBEFRNETREH

Table 3 The coefficients of variation of main water quality indices at different monitoring points in Changtan Reservoir and
it's inflow rivers between 2010-2020

W3 COD,, COD, BOD; p(NH,*-N)  p(NO; -N) p(TN) p(Chl-a) p(TP)
i 0.42 0. 31 0. 31 1.30 0.91 0. 40 0. 90 0. 50
pimhid 0.37 0. 30 0.38 1.28 0.78 0.52 0.76 0. 50
KARHE 0.36 0.27 0.35 1.23 0.88 0. 40 0.82 0. 50
JFEIX 0.38 0.29 0.35 1.27 0. 86 0.47 0.83 0.51
K TR 0.47 0. 41 0.53 0.70 0.21 0.36 0. 64
FIZ 0.42 0. 40 0.57 0.71 0.23 0.27 0.70
B % 0.35 0.43 0. 44 0.65 0.78 0.55 0. 44
HiZ 0.38 0.41 0.59 0. 66 0. 84 0.58 0.76
R 0.46 0.42 0.52 0.58 0.41 0. 44 0.49
il S 0.35 0.39 0.50 0.59 0.79 0.54 0.49
SR 0. 40 0.38 0.53 0.55 0.36 0.39 0.53
¢M& 0.47 0.43 0.55 0.72 0.47 0.48 0.49
PNLREST 0.51 0.46 0.55 0.70 0.57 0.48 0.63

T4 KEKEFRRNEZRNSTREUONE

Table 4 Reservoir-going pollutant flux of different inflow rivers in Changtan Reservoir catchment

CODy,, COD, BOD; NH,*-N NO;™-N TN TP
E mky G/ mER/ g mhY G/ mhy gl mhY G @k g mhy i
(kgoa') % (kgra) % (kg-a) % (kgra) % (kgra) % (kgra) % (kgra) %

=]

Fii 4 1% 3609 12.71 15819 10.66 2644 10.04 250  11.85 850 4.28 1236  5.62 90 11.15
TR 5351 18.84 33201 22.37 5726 21.75 382 18.12 3959 19.96 4781 21.73 148 18.41
TR 10424  36.70 58291 39.28 10390 39.47 832  39.45 10351 52.19 10775 48.96 283 35.25
HiZ 1663 5.8 7313 4.93 1344 510 118 5.58 381 1.92 606  2.75 41 5.13
ERE 2360 831 10774 7.26 2175 827 185 8.79 1739 877 1749  7.95 84 10. 45
R 3083 10.86 14175 9.55 2422  9.20 216 10.26 1968 9.92 2098 9.54 116 14. 46

Hil 4P 753 1915 6.74 8819 594 1621 6. 16 126 5.96 586  2.95 760  3.45 42 5.17
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Fig. 3 Spatial distributions of main water quality indices of Changtan Reservoir between 2010-2020
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Table 5 Correlation coefficients between main water quality indices of Changtan Reservoir

NG st COD, BODj p(NH,"-N) p(NO;™-N) p(TN) p(Chl-a) p(TP)
CODy, 0.215%* 0.206"* 0.156*" -0.229*" 0. 041 0.439*" 0.104*
CODg, 0. 093 0.104" -0.020 -0.029 0.243** -0.100"
BODj 0. 096 0. 046 0. 068 0.354"" -0.080
p(NH,"-N) 0.136"" 0.264*" 0.124* 0. 059
p(NO;7-N) 0.328"" -0. 124" -0.108 "
p(TN) 0. 025 0.010
p(Chl-a) 0. 009

* IR P<0.05, * * £/ P<0.01,
F6 KEKEERI3INERDHNFERRE
Table 6 Total variance explained by three principal components of Changtan Reservoir
WG RO W AR AT -y e e ot 7 5 A
% wir VE-i FERUr% st VE-Di R it WE-i FRUT %
- ik % DUHREE/ % - Wk, % pit & - R/ % DUHREE/ %
F1 1.93 24. 17 24.17 1.93 24.17 24.17 1. 88 23.50 23.50
2 1.51 18. 90 43.07 1.51 18.90 43.07 1.51 18. 87 42.37
F3 1.13 14. 14 57.22 1.13 14. 14 57.22 1. 19 14. 85 57.22
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Fig.5 The comparison of observed and predicted values of main water quality indices in Changtan Reservoir
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Table 8 Contributions of different pollution sources to the main water quality indices in Changtan Reservoir %
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