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(1. Stheol jof 5011 and Water Conservatlon Beljlng Forestxy Umverblty, Beijing 100083, China; 2. Beijing Water Science Technology
Institute Beijing 100048 , China; 3. Beijing Engineering Research Center of Soil and Water Conservation, Beijing 100083, China)

Abstract: Non-point source pollution has become an important factor affecting the aquatic ecological environment and human health,
and the analysis of spatial-temporal variations in non-point source pollution risks is an important prerequisite for pollution control.
Based on land-use and land-cover data from 1980 to 2020, the potential non-point source pollution index (PNPT) model was applied in
the upper Beiyun River Basin using different weighting methods. The results showed that; (D The potential risk of non-point source
pollution is high in the southeast and low in the northwest of the basin. Between 1980 and 2020, the total area of extremely high-risk
and high-risk non-point source pollution regions showed a decreasing trend, and the main types of land use for extremely high-risk and
high-risk regions gradually evolved from paddy fields, drylands, and orchards to urban and rural residential land; @ The weighting of
the land use index determined by the mean-square deviation decision, entropy, coefficient of variation, and expert scoring methods was
largest among the three PNPI indices, with average weightings of 0. 46, 0. 53, 0.45, and 0. 48, respectively. However, the weightings
for runoff and distance indices determined by different weighting methods were notably different, and the proportions of regions with
different levels of non-point source pollution risk also varied; ) The exponential function method, which describes the relationship
between source factors and transport factors by constructing the exponential functions of land use, runoff, and distance indices,
provided results that are more consistent with the spatial distribution characteristics of non-point source pollution risk in the basin. The
proportions of extremely low-risk and extremely high-risk regions are 54. 22% and 6. 23%, respectively. These results provide scientific
reference for risk analysis and the control of non-point source pollution in this basin.

Key words : upper Beiyun River basin; non-point source pollution; risk zoning; PNPI model; exponential function method; weights
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Fig. 1 Location of the upper Beiyun River basin
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Fig. 2 Land use and soil types in the upper Beiyun River basin from 1980 to 2020
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Fig. 3 Spatial-temporal variation characteristics of LCI in the upper Beiyun River basin from 1980 to 2020

(B 4). @RFE b E 22 R R+ HhoR] A
AR 2 R . B 9 X SR R AR £ |
FREHEN £ HHER B EY R T Hh S M AR,
DR M2 X AR A AR (E 32 - 32 R A R R /N, 20
DX A3 /K T AR B B v, AR R BFE 0.77 ~0.92 2
6], 15 Y A i A p A D Vs Y AU A T
T ARH | B R AR R b 9 45 U R BUTE 0,36 ~
0. 84 Z[H]. W7 X 3 JBE 25 S o, P b il X Hh 34 BE
IS87 35 N /R a s SUN L W 7 572 4
JEXH R R BN IE R, S BAR T AE hR
fR s T AR A - DT DX 30 3 4 /0N 33k o 428 3 R B 8
1E BB, 5 B 5 2 S b 5008 1 A DG 2. 1980
~2020 4F 2T AR AR PG b 1 X AR Ak /0N, 1 AR B R
X 52 4 Mo A R AU AR LR (4 52, AR AL K. AT 4
VRN B SRS R IX A I i sk s R, AR
AT AN 325 7K TR 7 b AR R B0 i, TR, A2 3
syl ISP EE PPN 24 S A X & IR/ Tv |

VDK 5, A R A8 A b R A, A2 0 2R
BREAR , T BUR LG bR 2 PR 3.
2.1.3  PEEFEPRES Bl AR

el s Fros , BE 282 9 K AR T, R SRS e
FEAE RS I R AR O /N B R R TS Yl XU g s B
B2 YK ARG | AR 5 VR TS YW A i B i A ik
2 Al R TS G XU R AR,
2.2 A[ERATT VA AR AR SR TS e AU 25 (8] 43 A
FEIEXT HL AT

ANTFIRA J5 145 HR D sl A A T G XU 25 [ 3
ATEFAE A& 6. BRI, bzl b izl a0 TS e AU
SEPGACARAR B e 04 25 (8] 23 A3 A B e XU IX 3 2
S ATESZ AR, =R PR OFgAL L X 4
A B R bk | 7 b, HLE 25 32 40 K AR AR
Ol 77 A v Gl XU 58 /0 W A R AU TS G IR A
1% QZRRE V- X S5 b 4711, 4 i AR 3 2250 K
M, S, SR M b R RS A S | 4 )



2802 2D 53

BIE AEES
Y2

S Ei Ty
A

P I o I 0-0.780 B 0.780~0.820 [] 0.820~0.851
" [ 0.851~0882 [ 0.882~0925 [ 0925-09¢0 [ 0.969-1.000 b
r
jf 4 1980 ~2020 LA _ERERIBE RIERAT = E WA

Fig. 4 Spatial-temporal variation characteristics of ROl in the upper Beiyun River basin from 1980 to 2020
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