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Classification of Priority Area for Soil Environmental Protection Around Water

Sources: Method Proposed and Case Demonstration

LI Lei'? ,WANG Tie-yu’* , WANG Xiao-jun’* , XIAO Rong-bo*, LI Qi-feng’, PENG Chi’, HAN Cun-liang*

(1. Institute of Loess Plateau, Shanxi University, Taiyuan 030006, China; 2. State Key Laboratory of Urban and Regional Ecology,
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 3. College of Environmental

Science and Resources, Shanxi University, Taiyuan 030006, China; 4. Institute of Eco-Environment and Soil Remediation,

Guangdong Provincial Academy of Environmental Sciences, Guangzhou 510045, China)

Abstract: Based on comprehensive consideration of soil environmental quality, pollution status of river, environmental vulnerability
and the stress of pollution sources, a technical method was established for classification of priority area of soil environmental protection
around the river-style water sources. Shunde channel as an important drinking water sources of Foshan City, Guangdong province, was
studied as a case, of which the classification evaluation system was set up. In detail, several evaluation factors were selected according
to the local conditions of nature, society and economy, including the pollution degree of heavy metals in soil and sediment, soil
characteristics, groundwater sensitivity, vegetation coverage, the type and location of pollution sources. Data information was mainly
obtained by means of field survey, sampling analysis, and remote sensing interpretation. Afterwards, Analytical Hierarchy Process
(AHP) was adopted to decide the weight of each factor. The basic spatial data layers were set up respectively and overlaid based on the
weighted summation assessment model in Geographical Information System ( GIS), resulting in a classification map of soil
environmental protection level in priority area of Shunde channel. Accordingly, the area was classified to three levels named as polluted
zone, risky zone and safe zone, which respectively accounted for 6.37% , 60.90% and 32.73% of the whole study area. Polluted
zone and risky zone were mainly distributed in Lecong, Longjiang and Leliu towns, with pollutants mainly resulted from the long-term
development of aquaculture and the industries containing furniture, plastic constructional materials and textile and clothing. In
accordance with the main pollution sources of soil, targeted and differentiated strategies were put forward. The newly established
evaluation method could be referenced for the protection and sustainable utilization of soil environment around the water sources.

Key words : priority area for soil environmental protection; classification method; water source; evaluation index system; case study
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4 3

ZEHRAF KR R ORI L SE IX S 0 T 5 S Bl 5

1587

FEHEHEEC(NDVI) . 383 2R BTk ( AHP) g 37.7K
U5+ HEPRBE LB {5 X 43 46 2 PO HR bRk &R
HELIEARIALE. 16 ArcGIS 10. 1 h X &5 415K
P AT hR e AL A as [k , ST SERIEGE |2 | 2t s
FHIRCR G PF 455 50 X6F 45 38 b B0 08 1525 1] &
I A AN AT T R R 1 AR

K. I PET R S G0 G5 1 R T 7  H
T2 it DX S R 5 98 0 R/ N R o3 SR 95 e X
IR X AN 22 4 X FEAN ] SR XSRS A T 2 S P A 4
FENGE | G AR DX Ml e 55 K IR DR 4 22 1) 14 5
JE . TSR IE A K I - SRS OR 4 00 58 X Rl

DEARFELUE 2 Frw.

| ALK EFAE 5 1l SR W |

RS H
Landsat? TM

| LR A | ERRAEES AT | KB | |
| KRR A TIFE | F—fehipg | MK SR | I
I_________._._._._.+ ________________ —
| VBERZKRSRERBEOR Y 5 DA s 0 0 |
_________________ e e e e e e e e
r |
| PR i (AHP) :
N Y A 4 A 4 |
| T i kR | |
i 2 v ¥ v .
| tmﬂ%mm | | mwg%&w | | ﬂ&ﬁﬂw [[ sy | |
: ]

| .
i . AT %A = |
| e “ArcGIS 10.1 :
; a |
| [ R E AR | i
| s i A |
h 4 h 4 h 4 '
| [ zax | x| [ owx | |
Lo coom oo oo A oo o o o - A o o B o o oo i

ST Tl e R
e ] e e s s e e o S e !
| aFRMax | | msFRx | :

| R3S -SSR AR 1 e X 4 2 SO |

2 IRfEkE KR L IR R PR X 2 BB AR B £

Fig. 2
2 FMAE
2.1 YRR 553 A1k
(1) T35 Y

RIS 15 Yo B0 g2 A P L4 b R
B R VB RV BV VR RV BV A T
FERE. NS LR G5 QAR ORI T B 115 et
BOP AR B, 58 T B ¥ ey 0k 2105 o

Technical route to classify priority area for soil environmental protection around the Shunde Channel water sources

frs, R I E (1) &3 (2)
: (1)

o

P, =

mzjwm> (2)
e, P, WS SR A5 UAR KL, P, W5 i RS
YOrG SIS RAR R €,y i RIS YA S0 o
(mgekg™ )5 S, R4 i FhT5 U W) 0 F 4 45 o

wn

+ (Pimax)2
2



1588 AN 5%

B % 37 %

(mg-kg "), AW 5T LA 52 4 HE 2R 5% T b 1)
(GB 15618-2008 ) ) — 2 Ax e {8 2 3 #r 5 "
P NS Y ) RIS Y B SO ME P
S BTG Y e B B K. R IR 2R G
SRR 90T R S YR R 3 N ER S P,

<1 B, DIERE R ESFHA TG, 1 <P, <3
Bf, RIS IR PO TP R TS Y Y P, > 3 i,
RS R SO TG Y. AR R 22
T B R S . TP A SRR, Eis e+
AU 7.84% e T EETS e L3S 60.79% , i
31.37% W) 38 T Emis g, E2k A T LIFR AR
MAEA I, FIH ArcGIS 10. 1 23 Al 50 Ar g,
I FH S BB 2 A A 1E 7 12 (IDW) R 45 T 3R
) P 5 Y AR B AT A AL, A A - 49805 G 11 2 (]
ST AT ER.

(2) UL IS YL Fe g

FRE SR N AR 15 Y8 B0 X A TRl ] B RR
TR BOR CEVER EVET RV SRR B
TGYARIE T U Y SRk b S5 R AR,
83. 3% MIULFYIRAE SR P, >3, B THEIG Y, H Ik
Ui L X v i b X Y5 e . S R B A
ORI RAE 5 0 305 Y8 B s i X iy 1 e i
B AR R R

(3) 4Rk

e A 18 v SRR ) B B A LT o
M B T ag Xt R T LR A MY, =
H5 HER S v RE S B IE ARGy I K
TE Y Rt - SR R X By A SRR AR 5 A 4 S
AL, FENRAE KB Y R v b i b X 32 3 A 2 0 1
RN LT g W A BRI BT 4 O 10. 0%
F AL TR E0h 2. 88% |, FHES T A4t 7y 19. 7
cmol kg ™' s ARZLIE R FRLAY &4 BN 9. 0% , B L
JE ) B BH 2.62% , B ES T8 il 10.3
cmol-kg ™', R FHE X A A0 AU KRS L P A b
A R B 26.5% A HLR Y B R B
3.25% ,FHES T34 15.0 cmol -kg ™' 7. 4t
WroR£Lie B AR b R XS e R B R
SEPVE A R MG K, 8RR BE LR 30 e 3 A R /).
W5 DX A (1425 ] 3 A B5CHE B HOR 1 i) - ¢
HAEPE R ArceGIS 1, A2 Bl A 38R 25 ] 43 A 3
Tl 2.

(4) T K S

S 25 A 7K T 7 SCHi T 5 1) 228 1) A 1 L A
[ 6 224 M T J88 (4 S i K SRR DA (R B 5T, B2

HUT M /K AU EAH DG HR b, A0 35 b /K3 | Bk
JRIERE AL AT TR 8 X SR BRTE—E B
JE 1 AT DA BRI 7K T 7 X i 7K R GE R [
R X6 T Y % R R R B A 1 L A
ArcGIS FREAR S M L35 K A 48 5 5 BT X 7 ) A
PEAT2S [BIDC AL, 4R 5 R 7K SRt 23 18] 4 A 15 8.
I 7K T Y e i R KRR 2 0 ~ 6 m, /K2R N
5~10 m, N BURE N 1 ~3.5 m, HHHR )
1S T RIWERE. ZEA HIWT I K 18 BT 7E H X H T 7K
AR A A iR, L 40 0T Y DX 3 M R K R
e

(5) Fl w7 o5

A 5T R U — A 38 B (NDVI) 3k Jz A
Pl 36 B B 2 TRL A3 A 2 R S e X S A ) B T
PeWIRE S22 5. SRORE PO AT WG AT (4 B (D%
$0.63 ~0.69 wm) A = IR X 21 A% B
(P 0.76 ~0.90 wm) A 8 /= B ST 3E. NDVIE]
JE AR B S 56 A RRAE ) FH 3 7 A i L 8 )
W B T Az B 2] AKX (3).

NIR - Red

NDVI = SR + Red (3)

A, NIR AT LLAMIE B, Red RELEHEBE. AWF5E
PEHUIAEX 2014 4F 7 ~9 H Z [8] Landsat7 TM 1 J&%
Bl (26 1)) % ERDAS IMAGINE 10. 0 #4:3t
SR B NDVIE, 758 e KA A BUL T BR = )2
X AR R, ARG AE X 2014 4E 7 ~9 1K
KA AL NDVIL AR, 515 B e 1 M5 78 7K 38 W R
P 5 S [ A AE B, A AreGIS FRAGEEA
K.

(6) 15 Y27

5TV 2014 478 55 05T XY Landsat7 TM
AR IR, LU IX 1: 50 000 I8 [ b i, B
SE1E ERDAS IMAGINE 32 8% &% Ab BRAX {4 v 347 L
IR EFN WA 7328 WAL ARAR K AR A HT 3850 | i
FHHAE = MR FH 2 A 2 5 ok S0 MR B8l , o a5 0]
WA BEBR SR P AT E DA, X He i Tl
Hi, I GPS BEARIERAA E(H B f57E ArcGIS
4 ERDAS IMAGINE 9 Wi 4325 25 S R 5 b 8] A 4
Paer Aok , IEAT N T H A3, ARAS 38 Tl Hb |
Al FH Hb AR FH A 9 ) - HOR 2. S5
8 DX T FH b 1 A 37 G A B Al FH A B
FHHLAGSEZR 5 X6 4% 28 A i ) 2 R0 A 75 e i i
PEATIRARL , T 05 YV 2R AR S mt o A [ 2.

(7) 15455 A



4 4] ZEHRAF KR R ORI L SE IX S 0 T 5 S Bl 5 1589

15 YR 5 A K T8 B AR RO T A
JEAE A3 v B B0 5 G 0 X ¥l it K A4 52 T ) K /0N
ARIFFEFH ArcGIS AYRRECHEES ( Euclidean distance )
THEIFREIE RS R B ACGE A BE 2. T5 4L IR
S iR BB, T PR IR AP R R
2.2 FEbMAR RIS 5 EGE R E

BT IR AR Ao A b A B PR S O 1 Y
SRR AR, AR R K HT L (AHP) 1

IHZ 25 IR R S BT 52 W 5 45 TF A 48 A 9 A
(S S YR DU TS YR | 3
PR R BUEE AR R TS SIS o LI
PRI 7 A IR LR AR T 6 bRl o3 D - R
S KRS Qe IR PRI G 55 1 | 75 G TR e
JE4NTRGJFE 3 ADZRA TIER R
TV FRPRA R LR 1. Hrpb A B C 4351 Bk
JZ ENZ R AR,

F1 TEFFERPENTENERRENE

Table 1  Evaluation factors and their weights in soil environmental protection pressure evaluation
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Table 3 Classification criterion of priority area for soil environmental protection of Shunde Channel water sources
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Fig. 3 Classification result of priority area for soil environmental protection around the Shunde Channel water sources
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