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Research on Spatial Characteristic of Non-point Source Pollution in Liaohe River

Basin

WANG Xue-lei', CAI Ming-yong”, ZHONG Bu-qing’, YAO Yan-juan', YIN Shou-jing', WU Di'

(1. Satellite Environment Center, Ministry of Environmental Protection, Beijing 100094, China; 2. School of Geography, Beijing
Normal University, Beijing 100875, China; 3. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of
Sciences, Beijing 100101, China)

Abstract: The spatial characteristic of non-point source pollution in the Liaohe River was studied. Coupling the remote sensing data
and non-point source (NPS) models, a method of assessing NPS pollution by pixel unit was developed, aiming to analyse the NPS
pollution characteristic of Liaohe River basin in 2010, in turn to identify the main polluted areas and prevention measures. The work
will provide technical supports for pollution prevention in Liaohe River basin. The results showed that in 2010, the total discharge of
total nitrogen (TN) was 1. 03 x 10° t, the total phosphorus (TP) was 6. 8 x 10° t, the chemical oxygen demand ( COD) was 1.31 x
10° t and the ammonia nitrogen ( NH,'-N) was 1. 8 x 10* t. The main pollution source of NPS was from agriculture. The contributions
of NPS pollution to water quality were 67.4% , 76.4% , 39.4% and 21.9% for TN, TP, COD and NH, -N, respectively. The south
of Liaohe River basin was the most serious polluted area, followed by the northeast areas. In this research, a method was build to
estimate the NPS loads based on remote sensing pixel and the spatial characteristic of non-point source pollution in Liache River in 2010
was analysed, which will provide support for pollution prevention in Liaohe River.

Key words : HJ satellite; non-point source pollution; remote sensing; estimation; Liaohe River Basin
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Table 1  Construction and theories of the model
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S/ SR EVEsE
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=1 ,'ﬁz A Y o Output = Hvst + Gas + Water
A 5 L PR
L \IA‘jﬁ‘n’»Eﬁ‘
o = %gf ;f;l;ﬁi%fg FVC = NDVI, = (NDVI = NDVI,,, )/ (NDVI,,,, - NDVI,) 20210
g DR AR B . . ’
BB ey NDVI = (NIR - RED)/(NIR + RED)
4 1
_ {Z S E X (1 —e™) x (7, X Cope XD+ L) x (1 =W) x (1 -U) (P=r)
Cpisuh = ) mo1j=1 €0
0 (P<r)
2 12
_ DY E (=) X Qi L) XN (P =)
Cisagr = 21,21 o -
R R 0 P <n
FE AR 4 R A .
B BRI R B DD (1= e ) X (9 X G X D L) X (1= W) (P =)
S, BRI, TP T m=1=1 S0 [15,17]
AN RHEARGAL AR 0 (P <r)
JERSAE & IR .2
SR o = {Z D Ex (1 =) X (7 X Cogee XD+ L) (P =)
is-liv m=1j=1 €0
0 (P <r)
N =slop,, - vegcover,, * soil
slop,,, = (slop —slop,;, )/ (slop,,,, = slop,;, )
vegeover,, = (vegcover,  — vegcover)/( vegcover, . — vegcover,. )
soiloy = (i = p50) /(N = i)
Crge =AXQ, xE x1076
A=RxKxLxSxCxP
12
R = Z 1.735 x 10].5xlg(P72/P)cm) -0.8188
=1
Si Si \%3 0.25C
K=130.2+0.3e [—0.02565(1——)]}(—.) [ - 22
{ T sew o)\ aws) <l e e -2 95¢,)
[ | 0.7(1-8,) ]
X —
=S, +expl -5.51+22.9(1-5,)]
- i = —0.013 83 +0. 515 75K
WS BRI U0 1517 ek,
Y SERUE R R [17,22 ~24]
iR AEBERTS YL T 10. 8 sin(9) +0.03 0<5°
S=1{16.8sin(0) -0.5 5°<0<10°(HkK >5)
21.9 sin(6) -0.96 6=10°
S$=3.0sin"®(tan"'0) +0.56 (P K <5)
m=0.2 6<0.5°
W Jm=0.3 0.5°<0<1.5°
L=(A22.13)" = m=0.4 1.5°<6<3°
m=0.5 0=3°
1 FVC =0
C= {O. 6508 -0.3436 Ig FVC 0<FVC<78.3%
0 FVC >78.3%
A iz 280 Myes = (Cpig X CR + €y xSDR) x Area
g DRBUERIGS CR =P/ O [17]
Yy ARl SDR = Q..,/A x 100%

2.3 ICTR AR SR Y 2 [ RRAE

2010 AL ALV AL , EBE . AL A
S A AR ILE 6. T LAE A0 R
TG YA (ML X, LR ARG, BRI

U NP UR TR AN TR TR/ R A N R b R i
MR AR AL T 8, AL T8 A 58 v 1) PO S 3] i e e
VRIS AT I . X HEAD ] i s A N 5
MDA AR LT A TR R AR A IRTS Y i B e



3792

w o B %

34 %

A5 0y, T AL AR RIS e 25 (] AR 20 A 25
R PEAR SRS QRO T E B X, TR B KB

x2 RESGHIESTEIIE

Table 2 List of main parameters
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Output/t FeorH it Seed/t FhF IR A
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Table 4  Discharge of different pollution type
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