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Abstract: Non-point source pollution has become an important source of pollution affecting the water environment of
drinking water sources in recent years due to its wide distribution, complex production process and difficult prevention and
control. This paper carried out remote sensing identification and evaluation analysis of non-point source pollution risk based
on “source-sink” landscape in Chitian Reservoir. Firstly, high-resolution remote sensing image was used to extract different
types of landscape distribution information of water source. Then, combined with the promotion/blocking effect of “source-
sink” on pollution, considering the distance from the river and slope factor affecting the migration of pollutants, the non-

point source pollution risk index was used to calculate the risk of non-point source pollution. And we analyzed the influence
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of spatial distribution of water source landscape on non-point source pollution based on Lorenz curve. The results showed
that the risk of non-point source pollution was low, and the sub-watershed dominated by “sink” landscape accounted for 76.
50% of the whole area. The risk of non-point source pollution in the basin was high in the east and low in the west. The
extremely high risk areas mainly distributed in the southeast of the basin, which were dominated by “source” landscape
types such as residential land and construction land, accounting for 1.28% of the overall regional area. And the western
region was dominated by forest landscape with little pollution risk. The ratio of pollution load of “source” and “sink”
landscape based on slope factor was greater than 1, indicating that the “source” landscape had a wide distribution range in
the low-slope region. The landscape layout was more reasonable among slope elements. The pollution load ratio of “source”
and “sink” landscape based on the factor of “distance from the river” was 2.30, indicating that the " “source”" landscape
had a large distribution range near the river course and had a great impact on pollution. Therefore, the landscape pattern
near the river should be further adjusted to reduce the impact of non-point source pollution. The method of “source-sink”
landscape index calculation based on remote sensing is a rapid, objective and effective method for the identification and
evaluation of non-point source pollution.
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ZFF)FH Unused land — — 0.24 0.10
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5 4-16%,}$&Fﬁ i‘mﬁ%u IHE"E*R H/‘J 3-10%,'%"{4&% & Fig. 5 Remote sensing classification results of *“ source-
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Table 2 The confusion matrix of remote sensing classification results

JEfE HB

FMd KPEIRIE Vel SN Residential Consiruction i B A Bt

Forest ~ Aquaculture  Orchard Water land land Grass Plowland ~ Unused land Total
bl Forest 174 0 2 0 0 0 1 3 0 180
K= Aquaculture 0 11 0 4 1 0 1 0 0 17
el b Orchard 4 0 22 0 0 0 0 0 0 26
KAk Water 0 3 0 24 0 2 0 0 0 29
JE A FHb Residential land 0 0 2 0 43 3 0 0 1 47
B M Construction land 0 0 0 0 3 25 0 0 2 30
B Grass 0 0 0 0 0 0 14 1 0 15
#iHb Plowland 2 0 1 0 0 0 2 28 0 33
FAHH Unused land 1 1 0 0 1 0 0 0 20 23
B3t Total 181 15 25 28 48 23 18 k) 23 400

JAKE JE :90.25% ; Kappa 2 %K:87.07%
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Fig.6 “Source-sink” pollution load distribution
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Table 3 Area comparison of different levels of “source-sink” pollution load

AR U X

Extremely low

A AL X

TR X rh XU X el LB [XC . .
Extremely high

Low risk zone Medium risk zone ~ High risk zone

15 P BTAELR

Grade of pollution load

risk zone risk zone

UL T Y AT HLAE B 7
The range of the Location-weighted Landscape  (-0.30,-0.17) (-0.17,-0.04) (-0.04,0.04) (0.04,0.17) (0.17,0.38)
Contrast Index( LCI)

TR L H The proportion of area 7.85% 50.10% 27.63% 9.77% 4.65%

3.2.2 KU HBAR SRS G R R AL

B DAY =1 PR PSR = Gy, - 1S Vi R T A R P N T R 1 1= i - Sl P R 79 M P R R B LB
FE R 0 F R A s IR TS Yk B XU (&1 7 1 8) , 45 T Y AU 5 2 B8 U 1153 3 E i R XUBS: 5 %5 ( NPPRI) |, ]
H ArcGIS Htig 15 T S G U107 V5 4L 0 far X LU As 250, < T8 R 7 R 38 5 DR 15 B A U T G RUS:
PR (E9) .

TE Arcgis W% SR WT S A5 XY T b RURS AR 53 FRARR B R 09 5 288, L PP AR XU IXC o A DX Il T AR
) 40.26% ,ARRUBS X (5 39.71% , & RS X 7 13.82 i AU DX o 4.93% , 4 i IXUBS: X (17 1.28% , 3 A7 75 3F
P e RS 8/ | 2 TR 2 e PO AR A R A AR U5 % v XU DX 26 T I AR A 8, S5 O sy LA < IV
S IRl BE TR s KU 5 RS IXURS A e, T i v U, X 5 e 4k G S 2 A IR AR 1K, 1L 76 P8 e i A7 A
PR IXUSSE i (L X 3 B A2 30 B R VR e WA R 5 20 P K D T 30 DX S A RS 3 1L, 32 DX 3™ 1 XU A ]
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Fig.7 The risk factor of “distance from the river”
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Table 4 Area-comparison of Lorenz curves of the main “source” and “sink” landscapes

ARSI Y SRR 5 Lo L R " - JEAE CPR LT X

ARMRBIRBMAIS g BRE e g e RO ‘

The cumulative area proportion of different Construction Residential Contrast between
Aquaculture Plowland Forest Grass Orchard w N T

landscape types land land source” and “sink

AT P (K

MHEAET . 54.01 81.2 89.22 83.95 81.97 78.4 78.9 2.30

The factor of “distance from river

i
BERT 97.28 96.93 96.65 88.85 96.26 96.74 97.33 2.62

The factor of slope gradient

(1) BT Y- BRI A5 R 455 15 G mr X U8 B0 SR I B B DR 7 BR0 A i U e AU P
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