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Abstract

In the buffer zones of World Natural Heritage sites, constructed projects pose not only direct envi-
ronmental threats but also risks of pollution diffusion. The distance settings in environmental im-
pact assessments ignore the effects of surface runoff in mountainous environments. Eight farms in
Wenchuan County were selected to construct a risk assessment system using 3S technology. Poten-
tial risk factors were identified based on project characteristics, and indicators such as the
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Hydrological Convergence Index (HCI) were introduced to calculate Nutrient Loss Potential (NLP)
and the modified Comprehensive Risk Index (CRI). The results indicate that comprehensively con-
sidering factors such as HC], slope, and vegetation has a certain corrective value for risk assessment.
Hydrological analysis following the “source-path-convergence” approach was conducted to quantify
the pollution diffusion risk of existing projects, while suitability evaluation of disposal sites was
performed, shifting from a single-variable perspective to a spatial perspective.
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Table 1. Risk factor indicators for existing projects

= 1. BB REERERR

VAR 2V RN el S 1% FAER X
SEHBAR B 38 o 87 B 2 [
Sl B REEE . i g OFS %ﬂ*ﬁ?ﬁ U S ?%ﬁ%ﬁhﬁﬂ&ﬂﬁ%@llﬂ? i
iR T
- N " Sentinel-2 L2A. DEM 3 FREGIE S A 4 S T2 OB
HEAE MW R EFVC). BES L e i
ey KK EREMHCD, ML DEMOKIOMHT, AN 3875 BRI A KA ) B
s s . GPS i (LB TET)

F 3| 8 KRG AR, TUH SHAR & O B TR AR AIAE 0.00004% AR, HIR G
FAARH, KR ] 5 S4EREAH T8 s, F 2 HAESIEN 55 3 BUsia i @ A 4848 51
TEKE B BE(HCD) 15 G858 5 RE(S) BB IE R BU(Ks) STEBEER R (). T, B IEE LR
4 X F8 5L CR1 (Comprehehslve Risk Index), HitH A xAN:

CRI=(1+HCl)xSx K xV,

KHESRS L, KR T AR KAl ek BB, £ &S G 2 AR TR i R Lt

3.2. BUHERITE

(1) VK E B E(HCI)

HCI & SCN: 155% “UR” g it 5= KR (907 )2 i B & AR 51 i “27 )il
FARIEGAR, SRR IRTG AKIC NGB P2 K A AR A, 4B IE 8 — BRI 22, B0k SCIE I 1 5 Guid
BEgeE EAER[11] [12].

DOI: 10.12677/aep.2026.1610162 1622 N RI R Y


https://doi.org/10.12677/aep.2026.1610162

7 ArcGIS Pro 3.0 #1, %:T ASTER GDEM V3 ##li, FIH Hydrology T HAE#HTIEEE IR,
Ry R F IR AR A T I 0 4™ o LIS b 32 B3 & 22 0Py 50 m 100 m. 200 m 1 A3244
G Ko GEAHREIRTT LU RS X BTN b . MR A% 0 B TR o 0 THT V8 97 1 78 5 S 35 PO AR TS
fiE, [EIEF3EET ASTER GDEM V3 (30 m)fA7ERT + 1 M (20 30 m)AL B iR %, &R H 200 m 1F M=K
MR B[ 13] [14], 2R EEREE AUELZEZ W T ML KIE v XU, AT B 3 S b S Bk 3875 Bl AR VN8t
PRI TE R
KX EBE HCL A AR T

ovelap
Hel =5 s

i Ajwatershed

e

AP ——5F i IR T T IR IS 8 K AR S e () S [

ANt — 58 R IRFE I T TR R T A

o EAF overlap R 518 777K 200 m Bty 24, 1HEAS B HCL E30R10, 1], HCT EBK,
REPKSCE @R[ 16], FV5FHERNAMICAE P KEFIMER S . 5INITKESEETE GIS FHIX
i IE AR B E T 1R

0 0.130.25

0.5 0.75

Figure 1. Relationship diagram between sub-basins and river buffer zones (examples: C1, C7)

B 1. FRiESMARAEHHXRE(CL. C7 R=f)

R K SCEIBERAE, 5 HCT R4 s RS A XU AR RS = AN JZ IR
HCI>0.5 £ “42” XG5 KIEEHEEES, SRAERICAMR, WA KE; 0.1 <HCI

DOI: 10.12677/aep.2026.1610162 1623 IR R AT IR


https://doi.org/10.12677/aep.2026.1610162

<0.5 XY MBI BEAE, bR HCI<0.1 R “427 K2R 5.2, KOOE@EMES, W
AR RS o

(2) T5 G URRIE R EL(S)

FEPERAE A R R, #5- B A R R REOER[17], B FEREILEE, %
PUEBAFF BRI R S . RAME IR %, KIRES 5 QAT A — b3, %3RS
¥ 8N B, M.

B-B

§ = 1 ———nin_
B...—B

max min

(3) WIEMBIE REUKs)

LS R X ) DEM $E S B, k4 RUSLE Y404, B 5°. 15°. 25° A% s, RAS9E
BEI FEBIE IRy 0~5° T3 1.00 5~15° T4 1.15. 15~25°T43 1.35. 25°LA B4 1.60. i3k s
1ERBCEAH S L 23 X T 5 342 b X 5 e 7% B R0

4) BT RB()

o M o5 FE (FVO) S, 45 AR dh ) HCT 25 18] R, DAREAN IR 5835 1) TR E N E BT R IX,
SE SN R PERE B e 55 RECN Vs N

Vb, =2—iiFch
n; j=1
A, n, A PN FRE T IBIS S Ve PEIBON[, 2], EUEBEIE T 2 RIHTE AL 78 SRR MIC, HERAR
SRS EIRE R A, M2 IS R TR 1 XU R K .
3.3. iYL S R HUX B A,

LA, NHTEE, TAMA, BEIEMEFELZ NN S ek, FRE M ERZR
K5 B R R R RN F = i [, U AR RBE . MR BRI AT, 575 Bl B4 8] 2 820 35t 72 7K
WRHIMER IR . Rk, EREUS YR RE0(S) T FE B IE R K, ) 5B 2BV, VTR
WA JI(NLP), Hit& 5 [AE.

NLP = Sx K, xV,,

NLP K, REFRDMAASK . 456 FHEBA T TR S, SRIGRIE I 90 X 806 b
WP RILE BTE 9 R 2 5 iR 0 bl #EAT SN o M S5

4. RS54
4.1. HCI 5 NLP S 7iHE

W FLZR IR B RIS AR TS e B B ME S R, DL YR PRSI S AR EE RS 3.0 km A, K FREE
W53 = ARG ZEG : KT 3.0 ke I, DR 23 ] B B AR G 78 2 9IRS s AT+ 1.0~3.0 km 22 [H] A XU
/NF 1.0 km BUESRE =0 5, ERE S EE, PN E R .

T2 T HEAKCCERE S AHE B MR, RIRIE N HCI=0.5 Rm A, RFREG
TR 8 K R G s T, V5 R R R R 0.1 <HCT<0.5 RS, BE XA
FAERIEIT AT HCI<0.1 AR, ZHUZFHR 2, KOCGEEHES. A 1 dE—5 0 iriE g mm
HERME, 0 BT I TR A T A RISEAT A R) 0 AT, AR T g AR A 5 RS R 1T NLP,
¥ NLP &I5r NIUZ: NLP <2.5 NiEH, 2.5~3.5 AEIEH, 3.5~4.5 NIGFHER, @it 4.5 AAREH.

DOI: 10.12677/aep.2026.1610162 1624 N RI R Y


https://doi.org/10.12677/aep.2026.1610162

Table 2. Environmental risk classification results for livestock farms based on HCI
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Table 3. Analysis of factor data and CRI risk assessment
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