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Pollution load estimation and source analysis in the Yu River basin, Shanxi Province
TAN Mingxin', LI Tianhong!? ,ZHAO Zhijie’

(1. College of Environment and Energy ,Laboratory of Urban Habitat Environmental Science and Technology » Shenzhen
Graduate School , Peking University , Shenzhen 518055,China;2. College of Environmental Science and Engineering ,
Peking University , Key Laboratory of Water and Sediment Sciences ,Ministry of Education ,Beijing 100871 ,China)

Abstract: Pollution load estimation and source analysis are fundamental tasks of water environment management. Based on
monitoring and statistical data, considering point source and non-point source pollution, water pollution loads and main pollution
sources in 2016 were analyzed in the Yu River basin, Shanxi Province. Based on the digital elevation model and positions of
monitoring stations, the river basin was divided into six control units with support of Geographical Information System (GIS),
an estimating method of pollution loss is proposed to calculate the pollution load from different pollution sources. The results
showed that in 2016,7 299. 52 tons of COD,1 163. 56 tons of NH;3-N, and 124. 46 tons of TP were discharged into the Yuhe,
of which 70. 04%,86.45% and 68. 00% were from point source pollution. The spatial analysis indicated that pollutants mainly
came from the upstream of the Shili River and the Yu River,and was mainly ascribed to uncollected point source pollution,and
contribution rates of COD,NH;-N and TP were 46%,80% and 49% , respectively. The results provided a scientific basis for
water environment management in the Yu River Basin.
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Fig. 1  Geographic location of the Yu River basin
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Fig. 3 Division map of control units in the Yu River basin
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Tab. 1 Division of control units in the Yu River basin
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Tab. 2 Export coefficients of different pollution sources in Yu River basin
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Tab. 3 Loss rate of agricultural nonpoint pollution in
downstream Shili River
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Fig. 4 Rainfall erosivity distribution in the Yu River basin
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Fig. 6 Pollution emissions from different control units in the Yu River basin in 2016
90 %0 LA_F B HE O A U8 FIRE AR TG 15 e o B i T A AR R 32 B B SR
R BB R i T HE O TS e W B AR AR SR TS Y 6020 ~80 %0 (175 YWk iR T

FH AR T, Ay LA 7 B SR

2 A 5%m% ¢ 95 .



F1T4& F5H BAEGAFFE 2019 £ 10 A

3.2 ANFFERA

2016 4F ) Tf g B 4% 45 i B oT AN [ 75 gt i
COD.NH;-N, TP 5 445 AJnf 5 e 67 fig 11 5 45 R 14
7o H GRS R DAL R FROR ARSI L A g1
RIIR.

ARG G B T 43 BT 5 2016 AFAHNTR] AL 48 A T
YR A DT KR L& 8, 5 4 COD, NH;-N Al
TP A 435 k7 299. 52,1 163. 56 F1 124. 46 t,
ANTRNG Lg% COD 17 fif 14 5T 1k 38 5 A YO HE A5 5 >

K Gfar =8 8 IR A > kT AR I > Al F b > A
AT s AN TS YL PR X NH,-N 47 faf (18 57 8k R b A i
BB IR > R K S far > Aolk >R A AT > F B R
B> YR AR s AS 6] 75 YL PR TP S04 (4 STk R N
ML 1 5 5 > R 7K 7 g > Al 3l > A A 38 >
BEFH IR . AR SRS YR A i 3=
FLR5 Ye HxF CODLNH;-N Al TP 75 Y2 4 fof 57
BB HIE R T 46% .80 % F1 49%, Hik A K 17
fif o

L=l e T 15 gk -
i i : S —— ¥
15T RN i i 253 H " : i
T :-' Bl I
=) =
forie = E IS d
F.4 - o 11
Taly 1K1 = &
i g - H
W owm oM o+ CE oW mF | e :
]I :'.. ." II.II ||I -il JI -'"_ JI I| i=l I|I _|| .“. | || izl |i|
|. rh F _|| i I'|1 | &) ! el | .| 1 | !|.| '| | L] ."_'
i Fui 1 & F L1 i i i ] i L S I iy y
i i L i i ik {5 i i
L L AT oo LR e W i B8 AR Al o i = B PR ke
B 7 FREEHRTESERBENTERL
Fig. 7 Amount of pollutants from different control units and different sources
e — KBRS T KR .
il i ok P . § . —
ol — Ko ARTEf -1 3 A BN
uf SRMAS  NH, N TP IR AT R, 454k B 45
¥ wl WEHEE SR SKISTTE NHL N R TP 35
T a0 - K BFRAE B 5 B 12. 78 i 10. 76, HLW T
| B b P L M W7 T NH,-N 5 34 H 7K b IR 4 £k 3
i — . y
] ey 1L 6T KTRBRELG T TR R
L e R T 26 X A
i 1 15 TR IR UG K HE G . AT Hh e i

8 2016 F AN & T RIBEN A REE
Fig. 8 Contribution ratios of different pollution
sources in the Yu River basin in 2016

AN TR ] B0 T e 67 Ay 504 4] 01 - HL 9]
TSR SRR B I, T /N A
NFIE R AR )N

159 E BRI T+ BUAT LR B, 3
i R S AR M R R Y A P T U T AT
I HLIT b5 K M B A SRR I 5 Ak oR 224k B
FLAEHRCBI PR o AR B 3 S K R
A o AT U 3t DX M AT B T R B 2 T K Ak
B AbBEHEATTIE L P s G 2 2Ok TS
AKAL BT A AR G o ERARTTIR T U TS G AT o
BN A TR AR AR U LA ST i e BT K

c 96+ % & 5xmH

TGN S AR R ALY 1226 ,{H NH;-N f1 TP
AT 2 d I AT LR 17 %6, H. 50 %0 LA SR I
FARMCE ) SR . BT I 1A AR A o 9 3 AR
3. 5%, NH;-N A8 HIFR K (200. 94 0,2 90 %0k
PR AR SR . B, oT DA /N g Sk e T2
A W I K ™ B A 114 = 2 i PR R T 7K A
HEAGAKAE B AT AL, EAEHE AT IE

S S BRE O KA T O 3 X 2 g s K
B JEL 800 4% ke, FHIT] Y0 857 175 /K Wi 4
AN 83. 68 %0, BLA 15 7K Ab B 1% it b 3 BRI =
5. V57K MR AR 58 AN BRI 2 A XI5 K
WA 1R 5 3K T A A7 A6 TR TS TR I HEVS B R 55K
WCAE B AR B R AR B 42, V5 K A BT R0 35 ME DA OE



AR WA BT IR T R T S ORR

R R TG 7KIR e AT KA ) sl 4 HE AT
SERS 9 ACIR RGN
=5 HEARSIAT KA EIZELEINK
Tab. 5 Current status of sewage treatment

facilities in the Yu River basin
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| FLAT i 77.52 22.48 96. 43 3.57 89. 65 10. 35
& it 70. 04 29. 96 86. 45 13.55 68. 00 32. 00
TR (4) AT G B 47 23 0] o A 6 5 4 2ok

(1)2016 4EFHT[ i COD,NH;-N F1 TP 5 4t
YiHER 435 K36 723. 35 t,4 497. 62 t Fi1 590. 25 t,
5020 Lk ol 0R . RIS de A 90 %0 LA L i HE
i A YR IR B A T T e R AR TS Y rh 6000 ~
80 V0 R UR T4 FH HUFN B & 7748 .

(2) B COD, NH;-N, TP Al & 43 5l Ky
7 299.52 t/a.1 163.56 t/a fll 124. 46 t/a, 4351
A 70.04% .86. 45 % F1 68. 00 Yo R IET L IT5 YL

AN TR G 5 7 A i T Y ) 1 s A1 T 22 57
SRR, A WCEE Y AR G R S B R
Ty IR, H 7 A By T Y ) fom & o I 8 COD,
NH;-N 1 TP AJa[ 1 faf (1) 46 %6 .80 % F1 4926, N
T ERCE AT AT, AN o R A P B 4 T
TKIEE .,

175 i ST b K R T o RIS A R
Ui ) BTG ERAR TR o B/ B TR A R g L 7
AR R NH,-N 1 TP 5 3 A K
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