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Abstract

It is difficult to quantitatively simulate and comprehensively assess non-point source pollution in
ungauged basins. The water quality in the study area was evaluated by PCA (Principal Component
Analysis) and comprehensive pollution index method. The source strength coefficient method and
the export coefficient model were used to simulate the non-point source pollution in the study
area in 2017, and the pollution load method was used to comprehensively evaluate the pollution,
the main pollutants and main pollution sources in the study area were obtained. The results show
that 1) the water quality of Baitiao River Basin is preferred as a whole, and the water quality in
different periods exceeds the standard, and the water quality in dry season is due to the water
quality in high season; 2) the non-point source pollution in the study area is relatively serious, and
the main pollutant is TN, which accounts for 56.17% of the standard pollution load; 3) The main
sources of pollution were rural domestic sewage and agricultural non-point source, with their
pollution load was 69.53% and 12.49%; 4) Lichun town is the most polluted region in the study
area. It is necessary to take measures to manage the water non-point source pollution in Baitiao
river basin.

Keywords

Water Quality Evaluation, Non-Point Source Pollution Evaluation,
Source Strength Coefficient Method, The Export Coefficient Model, Evaluation of Surface Pollution

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

IR R FEAL BT AR, JEFAH NI R S 30 KR E AT AN 73 R K A it AT 7K A4 Ak
BEORMI VP E . BEEKBFO R RS-, [ SRR KB P SR Fn R BRI VR4 D5 V525 4T 1 — &R A1
WHFt. HECE R KB A L EA AP T E0L. SRE TR E0E. B ik, ZiEKBiARiR
TREPPOTIL . BORIZR G PPOESE L] AR RS AR TIIRTS 4, R DO T sl Jys Jeim 8 ok st s, 3
SE SR B RIS ok 7RI AR L v Rl T 3 ol 0 3] A B T 9 1 35 et AR T 7 2R KK TS e[ 2] B Ahoxt
FE SRS BT TR T D 60 EAX, FRS R AR, FESN=ABB: © LUEH R T
FEARER G iR, @ Bl R B AR N2 IR B © L SWAT (Soil and Water
Assessment Tool) AN RR LB B . JRIFDN T AR s IR SerIpt s 0 8, d T3k milis Qe A
AXERTINE, HE SRR IR M, BEAT B T B 5T R LB RV IR YRR, BT DL i ST e B R
BEAT AR SIS R 7T, BHEAD 90 SEAX, BEAE BT AR BIA ROA L, AR s YLIZ BONH IX K IR
153 1R Ao AR A D AT T B E A U AOK IR, 1970 T B (1 B, RN it s
OR8] 7 A R, RN R E AR RIS RO T N 7 PP T DOK,  PRIEZ 42E
WK, ARSCRIH 22 003 o3 B G675 Geda BOE XTI 7T X 2017 SF/K AT SR & A, 45 G R R AL
2 R EGE AR S AR S Y SR A RS QAT ER G VA

DOI: 10.12677/0jswc.2021.91003 17 IK AR


https://doi.org/10.12677/ojswc.2021.91003
http://creativecommons.org/licenses/by/4.0/

RN 5

2. ARXEHIR
2.1. FAREXER

RIS AL T AR T TR PG AL HE, AT R4 103°42'% 104°2', 164 30°43'4 30°52' 2 [A], Mk FHL
WM, BT A A SRIER A, WA, &M, =X R, Hit 14 428, 2K
44.76 A, RN 258 P AR, VRN 1o WA T RGE KRR SR X, 24 SR 16°C,
AR BB P AL R R AR A S . MR IR EORIE TR, Z4EFiE 37.0 mYs, WilUKR L

He
> 103°40'0"E 103°45'0"E 103°50'0"E 103°55'0"E z
=1 B
o N 0
« A\ BRI «
>~
Z| Z
= LS
= =
o o
z z
=) o
T el
vy v
=) =
on o
GV
24

z| [ sk z
= 0 225 45 E
o i
* 103°40'0"E 103°45'0"E 103°50'0"E 103°55'0"E &
Figure 1. Geographic location and water system of the study area
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Table 1. Comprehensive pollution index water quality category standard
= 1. ZAESRIERUKREARE

ZRETTRAREL UNGES]| ERETTUAREL LNiES
<0.20 IR B 0.71~1.00 SNEREES
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Table 2. Intensivity coefficient and inflow coefficient of standard pollution sources
= 2. PSRRI R RBFINA R

HAY LX) coD UNTEY
AR R R g/(per-d) 40 0.1
W R g/(per-d) 50 0.1

AR H t/(ha-a) 0.149 0.1

& g/(ca-d) 18 0.1
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Table 3. Output coefficients of each non-point source
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Table 4. Principal component analysis factor load value
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TN 0.913 -0.176
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CODwn 0.205 0.304
BOD 0.324 -0.040
NHs-N 0.515 -0.086
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Figure 2. Pollution bearing rate of water quality evaluation index
in the study area
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Figure 3. Annual distribution of comprehensive pollution index in Baitiao River
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Table 5. Equal-standard pollution load and equal-standard pollution load ratio (t/a)/(mg/L) of pollution sources entering rivers
= 5. MREXEIFSRBNTFRTRATRFIRSRAGELL (Va)/ (mg/L)

o SEFRTE Y 54 ((Ya)/(mg/L)) LR G BT L (%)
1534 — -
CcoD TN TP Mt CcoD TN TP St
Al TR 28.57 46.48 12.2 87.25 4,09 6.66 1.75 12.49
BRI 4.27 21.98 13.45 39.70 0.61 3.15 1.93 5.68
VI ERCTEYIN 21.48 275.15 188.95 485.58 3.08 39.40 27.05 69.53
I T AR S K 3.80 48.67 33.40 85.87 0.54 6.97 478 12.30
Mt 58.12 392.28 248.00 698.4 8.32 56.17 35.51 100.00

1) SRR R 4 AL RN E ARG AR RS R i L X 2GR, S PTATS
G 82.02%, HAAH JE RAFTG K ITRAR ok, HAFARTS G 04 Ly 69.53%.

2) EESHA): BT A A5 is G i R B8 TN > TP > COD, Mo, TN S5HRT5 e i i e it
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Figure 4. Pollution load of each pollution source
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Figure 5. Pollution load of each pollutant standard
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