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Abstract: As the main industrial, agricultural, and drinking water source in the Hutuo River alluvial plain area,
Hebei Province, the groundwater has a direct bearing on the residents’ daily life. In order to investigate the
groundwater quality under the influence of human activities in this area, the authors collected 482 groundwater
samples for tests and analyses. The evaluation using the improved fuzzy mathematics evaluation method shows
that the samples whose quality exceeds grade III account for 21.5% of the total samples, and they are mainly
distributed in the industry concentration area and on both sides of the sewage disposal river. Furthermore, the
water quality in the alluvial-proluvial fan axle area is even worse than that in the middle and rim areas. The
factors that mainly affect the water quality are the inorganic matters such as the total dissolved solid, total
hardness, iron, manganese, and nitrate nitrogen. The organic matters with high detection rate include chloroform,
carbon tetrachloride, carbon dichloride, ortho-dichlorobenzene etc. Computation with EPI Suite software shows
that the GUS value of the component with high detection rate is comparatively high and the value has high
consistency. Based on an analysis of the chemical component detection and the exceeding-standard factors of the

groundwater, the authors found that the primary hydrogeological environment and the effects of the human

A3 EIE 973 T H (Ji 5 : 2010CB428804) 1 [ b i 381 25 Jmy 1] - %8 Y5 R AR 35 H (450 1212010634600) K5 %1 -

Llﬂntlfya 2013-10-22; el HH#A: 2014-01-26, TeiF4ak: kikfe,
—VEE R AN, B, 1983 44k, BRFREFST A, WEmFoT k., 8 NE XM TS Yo s, @ iRdthk: 050061, WAt &
FIETTHAR X At K 268 2, HLIE: 0311-67598550, E-mail: liyasong712@126.com,



170 o ER

¥ RN

activities are the important factors leading to the detection and exceeding-standard phenomenon of the toxic

metals, trichlorine, and organic matters.
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R KA AR TRAT H F K B 322k,
[ BN 12 B2 2 1 A S IR B R e b U AL R T =2
—, HUF K AR A R i A S IR BT R G K AR
FHPIRAS o Ho KX T X B AE
FH, 0 50 HE B X R K 6 B K Y BT kR ATk
62%(ZEHR %, 2011), M FK—Hl 5, e
XoF N A i 5 i A T B BRI 2 ) FE T (CF R AR
2002), ANJSI%shIE5R | B Is A 4 AT S 80 2
TKAME I (E A4, 2010), KEIE RIS
LA EE,

TR M R K TS G BRI T ALY . R
e SRS, AR 30 4ROk, fERE T
M 8 3RS 2 R RN R A MLARR A i B, A
ALY TG YR TR BB 5T RO A AE,
2003), 1R K A HLIE YL Bt AR R PR A T
ANRIREFE A G 3 (A A 4, 2000; ZEBL414, 2010;
FAEOREE, 2011), HAT, 4ihHEgEK A iE
2221 FOAEPU LAY, TR MR K b A FRLER
e KRR EME AR AT R E AT G E L
4, 2006), A LTS YL R 115 FE AR ZA

PETE I e b XM K R IR R A TR A,
FE N SR R OCTH A 38 1 “Aedb i
XK GEWEPEAN FTF & A FFIE” i X i
KRR AT T IRAN, FEH8E THCS S, B2
PR T 5 FLTCHLAL 53 o RIS b T 7R it SR SE A
MR TAE, R REA LA TR MR aE . ¥
TEIF AL A2 G I PR 1), 4 F LT
XA — Al X, Hoth R K R 341k
A B R X G B O T AR S PR e

LELIN S W

4\, the studyyareal

EFJP \ﬂ,\(? /
\

¢ g

38°30"
T

38°05"
T

37°40'
T

1 1 1
114°20' 114°50' 115°20'

1 #HREALEE
Fig.1 Location of the study area

PR B T K35 G R A P R S AR R X T
PR DX H R AR5 A0S G A B (e A

R =

LR,

1 BARRIR S W50 &

1.1 HREXHR

WF 5% X T 8 A A st BUOF 5, A g L
L, AREEAR, BT B IR AT R 2 T R R A R
SfRIX, ZAEER 13.3°C, B AR Y FIAEBR
A, ZHETTE 6—8 Ay, ZAEF-HIFEN N
531.4 mm,

F 98 X AR BB 5 A6 b AR A [l i ] 3 7 o RO
FEE, ACERARE AR s U P ER, K2 R E W2,
5 R AR HE AR, 5 DO R AL A AR B F LU
) 200 m B4 ERFH 600 m, HKZEMETEEREZ K
JEJZ R, FRA BRI AT, AR EH AR, LhH
D32 o 78 AR Bbd 2 e st by, v 40 Kok i
Iy AR LS, A s W A AN Kok aneb R . M
ARG 0 P AL ] AR RS U, R K AN Ty
S RAREAK L IR A FIEER R 45, F 2k
M= N T IR

H 20 titad 80 4EAR LISk, falbA kR . A
FA SR DL T il AR 22, %7K 5 U8 Y 7 oK
R, B A KR KR B AR,
T K KA B R B 22 2R A R AR (& 2), 3R KA HF
St i F R B4 7R SR X T AR T KA R U -
R KDL N BRG] & T — Z2 50 1) R 55 1l Ik ) A8
HoA R PE AR K AR 22 | Ml T DT A S5 45 (Be 4%,
2001), B 1) KHEREESTEB KL, KT )
WP R, HWIRZ e 4, Ko Tl AR %
AKGE 1 TC B BT B HE AT, (AR Y B K 4
L 0w, DA E 2 RE M AR SR, 1
B R 7K, FRBIETRZ M T KI5 Yy, e e fa]
S LY i Y

01975 1979 1983 1987 1991 1995 1999 2003

5
g 10
£
R 15
25“‘ 20
=25
¥
=30

35

40

B2 EEEEFHBTRI:TE
Fig. 2 Dynamic variation of groundwater
in Nanniu Village, Zhengding County



=3

ZEMPARAE: LA TSI pp B JRU T KR R R TS QRIS 171

1.2 #TRERRESUR

AR TAEAE T X P 5 B8 3~4 41/km” )R 22
SR (A Hb SR A RS, 2008), R 4R MR K RE S
482 41, HApRZH R K 378 4, IJZH R /K 104 4
(F 3), SRAE . EARANINR G R 280 T T4 11 o
bl BURRIR & BATIR A I T EREESR, AN
BT A 5 R VLR O3S, BUREFTIS BEEAL, A
FH WTW-Muti340i L4 /KAE A S8 L 7K
pH %, FRASIRFRGE 25 PR AEFE AL o R
HeOR MR SO R T R RE S K R e
0.2~0.5 L/min, F & RESEREGHE FHEHE 4°CH
A IR ARAAE, FET 4 H PNk 2 [ 4 YR 5
KA SRR K AR W O AT I A . S R
KR, MHRFEFRA 64 T, G HLIG bR A ICHLIE AR5
S 37 AN 27 3,

2 HBRE54H

2.1 HITKBRERRISHT
HE A bR 7K V5 Y 8 A BF A AH 5 B0 FPE A B

\ TR LA HE TR AT
S < N\ E shallow groundwater samples
-
BT KA

deep groundwater samples

38°05'

37°40'

114°20 114°50" 115°20

B3 HRETRkERRERSHE

Fig. 3 Distribution of groundwater samples in the study area

HE, RS2 TR RS 5L A TE M, SIFREIRILE 1.
R KBTS AN R i R K B PR g B T,
PEE AN 7 e 75 A B 2 H R KK B PR &5
FME R AR HOR R B E, L
Ak, EWNANERK . FEET TIRANIRE, #2
T ZFOK BRI B R, NZEA AR EL
BOMIZEGITAN T . IR IRTE G SR 5L T8 B
M5 B (2= ZE 4%, 2014; Yusuf, 2007; Alexander,
2008), FAT 2 E N IHLIEAT T 6 RPN, B
AR B S (Z T AAEE, 2011), 7EIR BRI ZATE O
TIP AR AT RE R L, BOPE U 4 SR 0 B SO
VIR, 000 22 F R PEAN 7 AT 1 B0 (2
ASE, 2009, 2012a; FHEEE, 2009), A UMF5T R H 2
Tk B B 2R B PR IL, AT AR % U b
Bl R oK BT RS o

e 48 3 SC b WSO 250 TE A 7 2 R A AR A
i P, DL SR R R 1 3 b R JK KT BT AR,
15 YW 1 PRI B X A5 K R 1 1) S i R T A
PIFERE, B BORIOC R A 1, S AR bR i 3k 1
Joi Ko wg SRR AR 0T LAAS H S P48 A5 AL HE E, R
BUNBCR . AHSEUR . BRU/INAH I RURE S AR oy
FEAA AT DA R K BT ZR G I A R, 152
VR R Z, THEES B . AU SR
TR SR LT, AR AN G AN 45 SR AT
BONE WA, 2009), {H 2 [ 777 ik, BF
W45 25 5y 32 5 AR bR T AR AR FR AR, s T
VNS R AYE W), HAn s HEse e i JAT BT TR 45
A HLAL AR, HYREERAR, WA RER T 217
FEARAL 2 T R BCR e S I A PPN 45 R 11 2Kk
INT 20K, SR T 4 Ja 2H o0 A AILAH o 1Y B BRI AN 25
ZAR, BET o PR 45 S 2 X b R AR B UR ) R 7 AR
WS, AWM T KB R, 515 RAAROH
R K BEPR, XFVRAN Jr R A TG, FEE XTI
SERMATBIE, B Ar e 5 PR bR bR H IR 25 5 0
L-ITL 2R S P 45 SR 48 Ol TV 25, B IE S T Hr 2
SR TUIAT DL MR S5z Bl DX 35 b, 7K R

x1 TMERER

Table 1 System of evaluation indexes
e TR AR
A HLIEER(26 1) JEHLIEBR(26 1)

HRUIEBR(25 1) =EIP L AR

pH. Bk, fl. . #. . 8. &,
Gileh . BBERD . ARk B A FEARR
R B BT R AL Y. MR
MREE . WA . A ey

LLI- =84k, 8Lk, WaLH. —&Fk. 1,2- —&
k. 1,12 =5k, 1,2- 5N, SRWE . Ak,

AeH MAE bR (27 )

L1-ZRLH. 12- ALK J B8R MR,

. M. R

LI IR, TR R, RO y-BHC(HA

A . NEOR L RIF (T




172 o ER

EE

H=tI

2R G I 25 R oA (& 4T LLE Y, @
T 257K 5 B BORE Y 21.5%, FEAMELL T
JUNHBIX: (DA ZRET X AR, %X e Tk
R HA TP REIX, anfedbhilzy) . AR ETHE
AN Ty 57 BN VAN L E7 ) B D I NG U B | 23]
AR TR AR A A KRB LA R DX,k R e i DX e
KB A R R (2)HETS A PN DX
Z LUK BERR TR R, R ST IX N K 22 B0 R A
Wrig, TERL “HE T AKEE” ARG, BE .
ﬁﬂm\@mm\&M#Mmﬂmﬁ&%A&m%
, T NIB R 2 R K S AR, T LR
mEm%mm%%MkT%m&@ G)H T IK B 15
PERERR ZEHLIX . JEEi np B ¥Eﬁ%u?@ L
T0R A, A SEAR LA o B, RO R
SERREYE, AR TR KRN, (ER LB 5
REth AN 2E, T HES . SO BIERA B |
15 7K T8 U5 U S5 1 nT o R R K R A AL o B

o
= E I 2K 11 27k
oL N ‘J I classwater II class water
% |
@ Pyt N RRIESYN IV 2k
NI\ ‘/T:J"i“‘hj (| m H‘;\ ,‘ Mclass water m IV class water
§ T o || v #ok
™ l T TS V class water

38°05"

A fo=y Ay f
i s |1 7

/ 1
T A 7
14 1 N g
ACA ‘ 'S
ATA Hu | LR A
R LA Al
3 s Ry U
s AW MUK S
g lr AA ‘A (
Iy J‘NAA I,

WA
H £ A
X

A A i )
( | A7
N I A

SULSESSE f

HAa A A

WA d 2

i) P=s WS

IS 2%
AJH.Au 7| %9
\,‘ 4 IR
\H At
Sata

\ YA
R

W

I—l

37°40
T
N
¥,
] -
- -
Aﬁ A )
544 > »»»’»»»
— W, < .  Se=
=3 N ; 5 @ ﬁ..‘:
{: N > - L > Sk
> > =
= >l By
USS >z L raet
i ) o —
-
g -
) 5 —
I > > >
>
IS
S
=
3
¢

B4 FNERSHE

Fig. 4 Distribution of evaluation results
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Table 2 Analyses of organic pollution characteristics

.00% 12.00%

EEL a2y K BR/(ug/L) K A/% PR IR (ng/L) UL ZOKARME/ (ng/l)  BARR/% PRI/ (ng/L)
=M 0.5 14.02 2.96 60 0 0
DY S 2 0.5 3.44 2.29 40 0 0
4B R 0.5 2.38 2.92 1000 0 0
1,1,2- =5 % 0.5 2.38 13.20 5 0.26 109.6
1,2- 5 L HE 0.5 2.12 1.00 30 0 0
Ut s 0.5 2.12 7.91 2 0.53 28.2
#x3 BHAESETEMRRYHESTEEBH
Table 3 Pollution indexes of halogenated hydrocarbons in soils and sediments
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4 4.71 4.90 4.19 4.00 4.24 2.56
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