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Tab.1 The resuits of water quality data of sampling points

in the study area

[=]
i SBERE SO (NOs| €l | TDS | Ca | Mg | Na [CODu,

EIhed

Fef (8]

GZ-05 1394.90|73.40{38.99| 63.80 | 603.60 ]109.6029.40(38.60| 0.97

FokH

GZ-08 1242.70|90.00 | 6.42 | 35.40| 337.80 | 67.80 |17.90[22.15| 0.97

FKH

GZ-11 |244.20176.00 |14.64| 23.00| 374.60 | 67.00 |18.70|18.90| 3.74

ki

GZ-14 ]188.20,53.00{11.31)28.40| 309.00 | 56.40 |11.50/19.50| 0.45

FIKH

GZ-18 |180.20{109.80| 0.15 | 12.40 | 281.20 | 51.80 12.40|17.30| 2.62

FKH

GZ-19 1233.20{90.90 [12.31]39.00 | 411.40 | 68.00 |15.50/40.80| 2.17

FAkiH

GZ-23 | 68.6022.30|6.63 | 8.90 | 163.60 | 20.20 | 4.40 |16.60| 0.52

FKH

GZ-25 1460.90}133.00|32.03| 76.20 | 689.80 |122.50/37.70|46.50| 1.05

Es:

GZ-28 |337.30[65.60|18.19]65.60 | 509.60 |103.80/19.00(34.40| 0.97

FkH

GZ-36 |229.20/32.30]12.24|46.10 | 348.00 | 68.20114.30{22.90| 0.52

FAH

GZ-03 |137.10]82.70 | 6.03 | 21.30| 246.20 | 38.70 | 9.80 |16.39| 0.75

eS|

GZ-46 |572.50[41.90 [73.46/180.80] 922.60 {174.90[32.90(41.10{ 0.60

EF S|

GZ-52 1943.80]128.40/42.71223.301227.00[237.20/85.40/61.80| 0.75

FAH

GZ-55 ]249.20|26.60 |12.45]21.30| 335.10 | 62.30 [22.80| 9.90 | 0.38

FkH

GZ-57 [436.90(114.80{17.25(63.80 | 643.80 (114.00{37.00(44.10{ 1.06

£KH

GZ-37 |360.30{71.00 |11.70] 28.40 | 473.90 | 77.90 |40.20/27.90| 2.62

FkH

GZ-39 |446.90| 53.80{29.17|81.50 | 677.00 |118.10|37.00|53.50, 0.90

FKH

PF-02 1663.60/113.80/59.38(129.40' 975.20 {190.30/45.70/53.00{ 1.12

Y&

GZ-56 [248.20/71.60|9.10 | 31.90| 368.40 | 63.80 [21.70|28.50| 0.89

FKH

GZ-93 |90.60 |52.50|7.38 | 14.20| 219.00 | 31.10| 3.20 [24.30| 0.75

el

GZ-97 1476.40(137.70/51.96| 78.00 | 851.50 |119.50/43.30{68.20| 1.96

£k

GZ-113 |278.3031.20 |25.26, 78.00 | 427.40 | 75.40 |21.9020.80| 1.06

FKH

GZ-111 {361.30|24.60 |10.73| 60.30 | 428.60 | 81.40 |38.40(12.30| 1.06

FKE

GZ-102 |346.80)61.10]17.99/124.10| 547.30 [105.80120.10/47.30| 1.14

FXKH

XJT-01 |312.80|64.20|29.92| 63.80 | 510.40 | 83.70 |25.2031.10| 1.14

FKB

XJT-06 |414.40|117.90{11.70/118.80, 617.80 |121.80/26.80(46.20] 1.14

kA

GZ-110 1461.90| 74.10 [49.33/95.70 | 753.00 (120.10/39.40/53.90| 1.07

FKH5

GZ~-100 295.80{59.00 | 5.08 | 56.70 | 409.20 | 93.60 {15.10[26.60| 0.91

FKH

GZ-105 |386.80(127.90/15.66( 79.80 | 603.10 (107.00/29.10(37.30| 1.21

FKH

GZ-115 1573.00[121.00,72.51/109.90| 932.40 {167.60/37.60(45.00| 0.96

ik

GZ-128 1263.20|50.40 |16.49/ 47.90 | 407.60 | 76.20 |17.8021.00] 0.42

K3

GZ-141 |257.20/28.50 |15.62| 46.10 | 370.80 | 75.9016.40(13.30 0.50

Rk

GZ-144 1164.10{19.2013.12| 24.80 | 292.90 | 54.60 | 7.40 |18.20| 0.50

KA

GZ-145 |178.7046.20|14.33| 35.40 | 333.80 | 50.90|12.50{26.30| 0.42

Aok

SK-053 452.9060.30 |34.57| 81.50 | 628.00 {126.30133.50{18.30{ 0.72

7k

SK-084 |366.30| 69.20 118.39|184.30| 641.90 [110.2022.10/65.10| 0.84

KB

GZ-63 |349.80(142.90[30.94| 63.80 | 566.80 | 91.80 [29.30(27.50| 1.14

ik

GZ-154 |139.60{ 54.80 |15.30{ 39.00 | 318.80 (45.60 6.20 (34.50{ 0.76

s

GZ-165 |334.80,52.80|15.16/99.30 | 499.80 |101.9019.60{30.30| 0.75

ik

GZ-104 1204.70| 54.60 |17.39| 35.40 | 349.50 | 61.20|12.60{18.40] 0.59

ik 35

GZ-166 1270.20/64.70 26.14| 58.50 | 431.80 | 82.20!15.80/16.30 0.66

Tk

SK052 [138.60| 17.20| 7.77 | 21.30 | 239.80 | 54.00 | 7.80 |16.50| 0.22

ik

ZD108-2|222.70|44.80 |11.29| 31.90 | 347.20 | 54.00 |17.10|23.90| 0.33

K

ZD309-1128.60| 8.00 |8.90|26.60| 226.60 | 54.00| 7.90 {15.20{ 0.30

s

GZ-167 |231.70| 6.00 116.99|26.60 | 332.30 | 62.40 |18.50] 9.90 | 0.55

i 7k

GZ-168 1622.10/46.80 |51.26]157.80| 919.60 (151.40/59.40|53.50 0.70

K3
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1 SO/ W /MBS B K BLAE M K 3
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AR I H i%?ﬁfé\ﬁ;ﬁr@ .NO;-N, TDS #i
CODy,,, Hooh SEEAE K BIBIR R K 20.7%,
azjcfffwﬁ?aﬁjj 2.1, KRR R 17.6%, B
KERVETE BN 1.4; NO-N £ /K B BT R K
34.5%, T KARHETE R 3.7, MK BB FR R A
29.4% , B KIRHEFEHN 3.6; TDS Fl CODw, I7E
FKI AN ARG B RN 3.4% , B
KASHERR BT 1.2, KB EEBIR G R E
TKBBARER R FAKEI(E 2),

3.2 I TAKEEFTHREFIAH

XF P2 UK TR 1 9 TRAE AR AT B A 56
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Fig.2 Seasonal variation of the water quality paramters in the shallow groundwater

F2 EFHEERE
Tab.2 Factor loading matrix

KBS F1 F2 F3
SRR 0.94 029 | 008

Ca* 093 | 031 | 001

TDS 092 | 038 | 005

Mg* 088 | 022 | 0.19
NOs-N 085 | 0.12 | -0.02
ar 083 | 036 | -0.20

SO> 025 | 080 | 042
Na' 059 | 071 | -001
CODy, 001 | 016 | 096
J 2 TERE(%) 57.57 | 18.74 | 13.09
B AR (%) 57.57 | 7631 | 89.40
FAFHNTER(%) | 6440 | 2096 | 14.64

B, BHR A KRR 7 5 &R ER A DB St
1] B B IR R AR K BB LK Tk~ {E 2 18]
AR R R EE R NER S, SREFIREE
KESHEANDEERREHE, KPADRES
NO:-N SO RARIIEHR, 5 TDS BARIIFUH

®3 KRBHEHMERNEXEY
Tab.3 The correlation coefficient of the water quality
parameters and influencing factors

KRS D | S LB | & SRR R BB R | Tk =l
BEEE | 0385 | 0.081 0.034 0217 | 0516
NO-N | 0.687 | 0.136 -0.128 0.120 | 0.281

TDS | -0.648 | -0.055 -0.073 -0.042 | 0410
CODy, | 0373 | 0.030 0.170 0477 | -0.094
SO | 0675 | -0.137 0.105 -0.227 | 0.760
cr 0328 | -0.116 -0.201 0373 | 0.251
Ca” | 0253 | -0.182 -0.150 0.213 | -0.513
Mg" | -0.250 | -0.184 -0.159 022 | -0.519
Na’ 0391 | 0.149 0.302 0215 | 0.604

X, [ B A O % 8 5 0 3] A58 L CODw.. CI'FI

Na', 2R FARE ; & B IR AR R B K R4 1 7
EAHE , BEFFS Na G —EWIEMAXENS, £
KR 5 CODwEIEM XM, 5 CIEMARX; Tk
FHE 58 B F AR, s i B a2
SO, 5Tk =B XK F] 0.76, Hk b Na' # S
B X REH10.604 F10.516,
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Tab.4 The differences of nitrate standard survey
index in study area near the village wells

& REAFINEES | HEMNE | s
o) GZ-05 &N 1.95
GZ-08 K/ BUE 3 0.32
GZ-23 IRF/SUE 0.33
#/EHE GZ-25 &R 1.60
PF-02 PEW 467
GZ-52 FiF A 4L 2.14
GZ-55 oM H 0.62
(i) =y GZ-111 F M 0.54
GZ-167 g% 0.85
GZ-168 &N 2.56
GZ-37 A& % 0.59
He GZ-39 &N 1.46
GZ-110 %W 247
BAR G166 | Hausk | 1l

25.8%, BBt — M FIK NS VK,

L Hb FE L MK LB AR SR Ut
—TRRAE 51.6%RI R KB IS VK, A,
CODw. .COD (k¥ T EE) BEAMEB MR EE
WIREMAFERR , AR KB AL, 4 0B 5 BHE R IE Y
B VEFK, HLAR TDS FHEirkERRE, K
FEERE A 23.05 mg/L, iERT RASE
e, B FHREME S TR KEY, YTFE
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i Tl 157K % 24 b A3t R 7K 7K B RV RE R AR T V5
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XTHL R KR & BRI R TV & B i —
SE IR

R X FERZ R E RN LUEEE Ca™ .
TDS .Mg* \NO,-N I CI A 87 i B SR F R4 7575
REF, FERERTR X KR T K EEER
A TG SR B I5 K. IR ZLL SO Nah £E
B Tl 54, EESRIETF LAV K HER fii T
KABRBE, B/ELCODw HEMHEIIRSHE
WRERAFT X T AKREZNEEREZ—,
IR KB E SR T KA R

54518

(DB X A K Brigbr 2 # T K IR,
{EOK R 2% , 4 T /K B8 \NO,-N. TDS,
CODw. /9IS PR FEFERB IR E OL , Forp B8 FINO,-N
B ELB 5351 h 19.6%F132.6% , NOs-N B K ABbRfE
$h 3.7, BEFT XM R KK R SRS R Rk 37K
& TR, Z L E .
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Analysis of variation and its influence factors of the shallow
groundwater quality in the Panshan area of Jixian, Tianjin

CAO Yang'", LI Ming-ming’, YANG Yao-dong"’, SHEN Yue-fang'?, MA Han-yu'?

({. Tianjin Geology and Mineral Testing Center, Tianjin 300191, China; 2. Tianjin Supervision and Inspection Center of Mineral
Resources, Ministry of Land and Resources, Tianjin 300191, China; 3. Tianjin Institute ofGeologicalSurvey, Tianjin 300191, China)

Abstract: Water samples are collected in flood season (July, August and September) and average season (March
and April) in the Panshan area of Jixian, Tianjin city in 2013. Multivariate statistics analysis are used to study the
seasonal variation of the nine indicators of groundwater including of total hardness, SO NOs,CI,TDS,Ca” Mg,
Na"and CODy,. Influencing factors of groundwater quality variation are identified by factor analysis. The unitary
linearity regression method are used to explore the correlation of groundwater quality and the population density,
proportion of cultivated land, the number of livestock breeding, the number of farmyards and industrial
production.This article shows the source of groundwater pollution.The results show that water quality in flood
season is worse than that in average season. Leaching effect and domestic pollution are main influencing factors.
Industrial pollution and commercial services have significant impact to the groundwater.

Key words: groundwater quality, unitary linearity regression method, factor analysis, identification of pollution

source, the Panshan area of Jixian



