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Abstract: Groundwater contamination rlsk asseésment is jin 1mp0rtant basis for th,é’l protectlonlof groundwater resourees and jthe
prevention and| control “of groundwater pollutlonx Iis evalhation system is usually composed’of three elements, which is vulnerability,
polllutdnt sgurce loadfand groundwater leue The pollutant source load plays an important role in risk assessment. Because of the
dlffel“’ encefamong methods for-pollutant sources;load quantlflcatlon, sthere will inevitably be different demand for the basic information
survey on ppllutant sources, as well as unknown impact on.the-fi nal assessment results. In order to explore the impact of quantitative
methods for pollutant“sources load on groundwater contamination risk assessment, a case study was conducted in the mesoscale region of
alluvial fan in Hutuo River, China. The two representative methods of grading index and quantitative index assessment systems were
applied to quantify the pollutant sources load, in combination with the same vulnerability and groundwater value. The results
constructed from different risk assessment systems were compared. The results showed that there were great differences between the two
methods of quantification for pollutant sources load, and the result of contamination risk assessment also revealed significant differences
in the feature of risk valve and the spatial distribution of the risk levels. The results of contamination risk assessment were strongly
influenced by the choice of quantification for pollutant sources load methods. The grading index method was suitable for large scale
region with lower precision of basic information and was simple, and the results of assessment had relatively lower reliability. The
quantitative index method was suitable for the mesoscale and micro-scale region with higher precision of basic information and was
relatively complicated, and the results of assessment had relatively higher reliability. It was shown that the scale effect of evaluation
region had an important influence on the choice of methods.

Key words : groundwater contamination risk assessment; pollutant sources load; scale effect; DRASTIC; Hutuo River

MR KGRI E 3 FRBEIR R PR T MRS R, Do SCAT U Y 3T K75 e KUK 2
AKIERPHA X R B EE TR A TR (2 EM T I KMESS YRR B A5 ST e ar L, Rk
7J</’3 B LA (2011 ~2020 4F) ) AU4EAT R K DHREMEIEA T A5 20 3 T /K75 G KUK PAN 45 21

AeBiA TR I 550, Mors 55 1% 4R i T Mz%; 1T B 2017-01-17
7J( V5 L XU iEfgﬁ;‘?yj( EdH K TE B AZLES) E&TH : HEA AR AT RHIFE 5 ( 201409029-2,200909038 -
FHOEZ {5 YR B A 42 52K F By A BEE , 2 5 K 1’5%1%*1{?:li;%%(1992~),%,ﬁﬁLH%E,iEEE%ﬁW%MT/ﬁ

v 33 i o-mail ; 597108193 @ qq. com
T Y S P 5 K B3 L 5 U 0 2 AR b T e o o2 4



7 AR . M TS e XU P v i B iy 28 A 7 1 B X e 23 A 2755

WAL, R AT R VA i 508 3 AT I —
SE KR A MESS PP, AR AR ML R K R ST 90
TSI H e T s I S KR TS YA XU AT
DABC RN 16 B RS S I | 6L ) R 7K RGeS e i
A7 B REI 5 =2 T /K RGEAIHUIH0 Bk, Rl R oK
FRGMAEIRE M ZE AL 3 T K R GE Rz
RSN b 7K BB 3 BT % 1) e 75 e IR LA
Kb F NFTE SR LA 240 3T o R K M 55 4
TS UEIRAT A, Mo K DR M(EX 3 5 iR i, ¥5 g
AT BN T ARG S Re 2. RIS, i
AN [ 2 18] RUBE B IF 5 X3 A ] B9 A, 5 B0 S
F 3t K XU PR3 2 A AR [ IATT S 12
TR IR H R AL 25 R 22 5 T L, © A Y PE A 1A

F BEAHRHE V5 Y I PR A e A
I, 75 R U A3 R S MR e XU AR 1) e T2 B2 TN 3R
TS QIR AN, MITT 2255 25 SR BRI X AT
BRI BRBEN R IR 20 | BORME SR AR 23R ih
TN A3 ] RUBE X I BE Al PRI A5 R R s A 7 22 001
(R 1) TR I A RN R, X 88 5 FOR R
FUEE T PP ES IR 22 50V 5 0 1) JORE 800 7 B e
VR RG 2 | MR AR R 88 25 5 T, 3 FH AN [RDAS 2
FOR BTG BT 20 AT VR HEA T R — RUBE T 75
VAT AN PPN A R IR R B AN [ 7 ik i RUEE
RN K FE k. Dt BEAT TG G B A 7 ik g
JEREISEWTFERNS T A [ RORE DX 75125 A e 46 A B
Hu KT G B X I 3 R X

®1 TRZERENREEEER

Table 1  Characteristics of environmental information at different spatial scales

N3 U N VO

TR IX 4 Bk, — kB0 T Tk WHEREAE 5 B P
HRE X5 — AT Tk WHEHE R | Fed AR =/
IR % WRER s B

BN, B LA BBT P TR FREE P Z AR HD | Wi

f o

g— —

N BE— L G Qe B 7 I 1 R R

T2 SHER IR PP 25 L 1 B0 P B8 5 R

MERYTTRIOT L BT, —FOTA I 2014
@%ﬁﬁ%%ﬁﬁm@ﬁﬁmﬁ%%ﬁgﬂﬁi@
SR FEABS R N T 00 %0 A 1 e
BRI N e 2. 5RO T

SRR I AR O o B b RSO AR
00T MR O 1 e AR AR AR, 100 5 Mgt

bk, XR8P — 2 SRR, 5 00
FHF YR gt BB B K35 e IR A P o
I 53 S BT 0 FRU B 25 S84 0 LA
S 15 1 80 0 7 3 0 2 5 OF 4
I,

1 AMERREHENERII

PR T G U5 28 e Al 7 1 A R ME SR AN 18T 1 By
71N, PRI VAR A2 UCHA A

PR R RGE SR S AES YR ORI G P A 2
fity b oA A TS YAy 2, 1 e X TS G A R OR)
(E s SLURUREE 1) o DR S O 5 )i
IEE S 7/E~E IR R X S (TR kT2 N B X (R
Gy T B L, TS Y40y | T e, HEL
PR R AL TS By ] RE RO i @, T BUE
APPI KR TS BT T, 2805 8% 3 A HE
8 5 e AR N A B g — 2 75 Y 5 Y iy 280 KU .

IR T 0 K 0 SR T (8 1 o H e
IS 05 £ 1 YT AR B 1 P07 vk (09T B
TR W] B E0E T ISR ) )RR
SRR A R RO A T 3 V5 JETRR 1™
IRV XA BB £ 12 2 45 0TS
Yy (1B R S T B R % R
WERAY B e, M K YA AT a3 e
AT 43R 25 145 05 Y IR G 5 YL R | i
R 5 0 BAE 35 e % b R 7K RIS IR 2
HAE SR SE R 1 35 B e S B
(o SRR T, SR M, BERYE D, kR
75 0 Wy (1 B R 41| 2 LR R A A
LSS A 3 R A A TG A A Ok
B A BVRSAE 15 Yo W B SR PE €. B, S5 TS
Yy g SRR 102 Q, 38 o e B A ) 14
MU T S o7 8 AT 35 4 0 0 2 o st
CRESEE Y it WA T SN e S
BB, U T RIS Y B R

S X H AT R, TR AR AL, B R
R XS YL A B RIS BBk E A R %
B3 M TFIAMEE0L BB E | PR
RO YR 9 HEAAE B A BIE B R SR,
ot 1 U R BE R, T AR REAR O /AN o it
SRR B R A0 0 75 R RS A A T e U
AR, 15 YL RN | 5 Yy S v E 4 e T g



2756 %o B % 38 %
e T FRE i
SR S5 R A —_— | | | | [ e |
T HEBCit
v v v i || v, |
R TR et
BT L, FEMC RO, HHET, |
y IFRAIREEC, sk
1 R P, HRTE R G T Mo Drivs @
Pi=L; XOXT; LW,
L | ¢
AR AR AR R
1=3(P:) 1=3(Cr0)
() DA HOK I F HER (b) i R BRI R AR

L A5G UERERUN T REHETE 4L, Q, TS5 P BN RPN S 4L, T, 15 e S I S50, P, 5 i BRI, 1. 25 B 15 e A B 8, M,
EBEIENSEL, D, MR N S5, W, . W,y L Wy 23518 T, M, D, (AE(E
1 SRETHEUFRESR

Fig. 1 Framework of quantification system for pollutant sources load

A, KA % m%m%

KAREPINTARIRAT X5 B BEEEOR B, T AR B

XFECR. [
2 RS la*'aﬂh'ﬁkﬂi%éﬂ@*‘ i Iﬁ‘

20
]
5 e AU 1T
1
N
38°20" -‘\l,r
38°00" |- --
114°00" 114°20" 114°40' E
N N
38°20"
s
kR
. 62~83
= 83.001~92
38200 |- £192.001~104
B 104.01~116
. 116.01~131
0 10km
— 1 1 (©
114°00' 114°20" 114°40' E

Pz ﬁﬂ%ﬁ%@‘
TDS ﬁﬂ\fﬁ }< N
5 ZISJ'JF(?)J:IQ

%Lg%?\ Jlbﬁ
I'él\ _%Eﬁbﬂﬁ R

1}:%%%w 10 %%@%%%@f
ﬁi‘%&ll Vi Hf‘fa'%ﬁ LMK E Y 3K ﬁ//

[@Z(b) 7 B2 d'ﬁ_]

5 ,ﬁj\ﬁﬂﬁﬁﬂzﬁi’aéﬁﬁi

3820
3800’
114°00" 114220 114°40° E
N N
A
38°20"
6l
K E
- KR
oy | T HEAKK
B0 o gk
. K X
0 10km . | )
114°00" 114°20" 114°40" E

(a) FFEKMEBL ; (b) V5 Y BRAAT 5 (o) METHHESEBUM 5 (d) B R MR
B2 HRREMEE

Fig. 2 Basic elements of the study area



7 ¥

UGS . T 7T S XUBS: A v 75 e Ao A8 AL T 325 B9 X e A

2757

FE R AREOLIF RS Y 28 £ 1; 1] DRASTI 45
BAPPANAS )07 1 0 op R AR B 7 7K 25 K = 8T A e 55
P22 3 A, DRASTI 528 5 45 T DRASTIC 5 Y
K I T 2B C) A SRR IR EE 2 (A) B
FRIERE TS F 9 5 KA B (A) 5 XF T 3 R RANEL (V)
1 TRk B D A I 58 AR BIF 51X K e iR 5
KR T AR AE /N ek 3 0y I AR
WAXR=I xW, +D x W, +Vx W &G
B H 7K TE G RS AE, THEAT 3 4% KT I ALCE W,
W,. W, 48 0.5,0.3,0.2. AR,
fE&Bh Arcgis 9. 3 B4 Y Spatial Analyst 55 58 B 4%
MNEZRE)ZWE N, 7538 5 Natural Breaks J5 i 5E
AR 5 0 B AR B4 T R X M R K
15 G KU 43 1 A

2.1 PR E e R T TS G KU PE
R =y GF N 3£ I Ve AU AL RU LY Y B B N N O]
U N e SRR L T = AT LM T RUCATIRU e 3 2V 2
V5 YL N A G R A AT e L, | @%’é@;ﬂ fig
N N
A

38020 - A
7
= 0.8-20000

9 20.001~40.000
£ 40.001~63.000

38200 | ™ 63.001~87.000
= §7.001~135.000

0 10km

[ ) o (a)

38°20" -

| 38°00" | e g KK

1 ] 1
114°00° 114°20° 114°40 E

B Q. st T RIEAX P =L, x Q,
x T, HEATE AT 275 G0 T G A 280X
{8 P, , &5 QI3 58 UG, FRE5 A 45 2615 JL il
MR W, R ART = > (P - W) s BB
IKTE ArcGis 9. 3 B4 "1 (1) Spatial Analyst BEHR (1)
Raster Calculator XJJ 5 ' #F17 & 15 2 25 G V5 Ye i
HIEC L, H K 3 (a) Bras, A Natural
Breaks J7 ik S IAF AN o3, — o3 5 9, Horb &4
T T B8 i 3 RF o345 3, Pl M A E
086 5 75 vk DL SCRR (31 ].

PTG P R MR K TS G KU P 2R B TS
Pefar gRAEEL 1 . WP KIS YE D R OKHHE VAR
PEAXR=I, xW,+D x W, +VxW T ArcGis 9. 3
A Y Spatial Analyst £33 B9 Raster Calculator
IIRE AT BN AT 23R KI5 B KU (E 7 2% ], 5
FIFH Natural Breaks J7 3 JEA 74820 R0 2 20T 15 20 %
VTR LMY K 5 0 KU K 1 1

l” |",-_:' | i _—
3(b) ). i L W Y o I

N

>z

Y

R

B4l e
- EAGE . Rk E
BRI o DK atiy
PSRRI 4 Ak s
- ARRE o+ VoK

0 10km

1 1
114°00 114°20°

() ZRR TS YT EAT BN IX 5 (b) 1T K5 Yo MU 4328 B R K B4 4%
3 ERAMRREESMERE TN ER SR

Fig. 3 Classification of grading index method assessment results in alluvial fan of Hutuo River
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