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Fig.1 Location of the study area
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Tab.1 Division of quaternary aquifer formation and its hydrogeological characteristics in the study area
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Fig.2 Profile of underground salt and underground fresh

water distribution in the eastern Hebei Plain'™
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Tab. 2 Comparison of shallow underground fresh water exploitation and allowable exploitation in the study area
from 2011 to 2017

2011—2017 4F7 )2 H# F iRk

WEH T YK IFRAL/(x10° m?)

FHAT RVFIRA/(x10°m® -a™") 2011 2012 2013 2014 2015 2016 2017
Jh B 4839.4 1600.0 1080.0  1107.0  1128.0  1012.0  1419.0 608.0
HH 3797.4 1931.0  1937.0 14920  1618.0  1175.0  1767.0 825.5
S B 408.3 635.5 614.6 598.4 548.2 574.5 567.6 743.4
1T TR 488.7 1032.7 998.8 972.4 890.8 933.6 922.4 802.3
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Fig.3 [Evaluation of shallow groundwater exploitation potential (left) and shallow groundwater

water level contours and funnels distribution (right) in the study area in 2017
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Fig.4 Partition of shallow groundwater level drop
range in the study area(1975 -2017)
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Tab.3 Comparison table of deep underground fresh water extraction and allowable extraction in the study area
from 2011 to 2017

g 2(\)11 — 2017 4EE F'ﬁﬂr/j@j( TRIEH TR RA/ (X 10* m?)
FVFIFRAL x (10° m* - a™h) 901 2012 2013 2014 2015 2016 2017
N Az 2333.2 6 005 4 801 4770.0 4743.0 4357 4279 4192.0
#HA 1576.3 6759 6 481 5858.0 6 062.0 4616 4654  4778.0
SCHie LR 326.6 2132 2002 1997.8 1991.6 1950 1985 1980.7
1T TR 707.3 1 430 1 390 1385.0 1193.0 1120 1143 1101.8
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Fig.5 Evaluation of deep groundwater exploitation potential (left) and deep groundwater level contours and

funnel distribution (right) in the study area in 2017
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Fig.6 Deep groundwater level drop range in the
study area from 1975 to 2017

T IR)Z M T IR IGRR AR B I K T2 3 R
K HRJE LR AROK A AR I /N TR )Z, N 13~

11.3 m, 3 T HEZH T KE RIAKSKL 2, ek
ik 80 2K,
3.3 MITRIK T RAKSHEEW

WT5E X T K AE AR T ] 43 A7 B R B —
R A, P8 R R IR KT R K, AR BB SR K
(K 7)o M H2 7 Mk 24 & {4 (total dissolved solid,
TDS ) 'V e, BF 5 X P 4 7K 7 3 1f 255 (]
LB — B IR K — K —IR K G548, K — i
KETH | FKZHTEB2H) 55 11 &K
SR BB T LS oK)Zd T, SIS
IKZH— N IR ATEE B ARG
KB, F WV 5K 24 RRK, 3 TDS 454
W &K 2R . B PG W AR BE A A2 i A2 1 3
R RS () 4 5, R BOK 2 R RS R 1R 2 H
TR )Z WA AR, 3 R R S K2 R
NG —HL 22 B A, v o T3 7K )2 2 R
S5e i = o = i N b i e I S i (O REZ R U
A5 B AR AR 4D Ry

Rl R LT B AR
L . r_"\’“_’\* R AR N
= T UREMRERK 2 e L T
comits WEMTMA  gompg  omL K
VR T RUK o, WELTRK
TR Rk VEEH T K
HEH K P R Bk T R
KA ‘d 2% (U 1K) - K 5 52k
B7 HRRMTEKKk=ES%5E"

Fig.7 Spatial distribution of underground salt and
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Tab.4 Evaluation standard for the influence of the under-

ground salt water on the deep underground fresh water

bR V<0.5 0.5<V<1.0 V>1.0
AN FEAKF A — A AL E
e FEH N K TR 2 E T IR, V<0.5 YN T
IR R E o
e s B AL R E R

Tab.5 Salinity rate calculation results for the deep groundwater monitoring points in the study area

. IR LR (My, )/ 2017 SR (M )/ AER LR (V) / y Fy/G]

4 o = UF
53X HArE (mg - L-1) (mg- L") (% - a1 AT B PR
Jek B i e AL 524.2 801.00 1.20 JHAL AT 1973
KA KT %S 487.0 549.30 0.32 HeAR AL 1977
KR Ko B £ R 726.0 1 135.80 1.31 b 1974
JIREL 4 P 250 m 295.0 559.30 2.42 A E 1980
K3 BT A AL 463.1 598.20 0.66 — Ak 1973
HH HHERS 524.7 833.10 2.10 JH AL TR 1989
BN 509.0 565. 40 0.27 A K AL 1976
XEE(HAT) 2 B R4 395.3 511.60 0.67 — Btk 1973
AR BT (543 Rl FAH 420.3 656.40 1.81 JHAL AT 1986

AT, MR T 045 Y N Hi X 3 7K 2 25 0
A (1981—1985 41 ) ) 4 3 4 Hi IX 45 T 5 /K 201

PrAE TDS B 2 B K 5. 1972 42 M X
ff55F- 24 TDS ¥ {E 4 761. 0 mg/L, 1980 4F ) TDS
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Change of underground fresh and underground salt water caused by groundwater
over — extraction in the eastern Hebei Plain: A case study of the eastern
Langfang City and the eastern Cangzhou City

WANG Zhenhua, GUO Rui, LI Yanbin, LI Zhenxiong, GUO Xinxin
(Land and Resources Exploration Center, Hebei Geology and Mineral Resources Exploration Bureau( Hebei Mining and
Geological Disaster Emergency Rescue Center) , Hebei Shijiazhuang 050081, China)

Abstract: A series of geological environment problems have been caused by groundwater over — extraction in east-
ern Hebei Plain since 1975. Based on high — density groundwater level measurement data and groundwater extrac-
tion data of the eastern Hebei Plain (the eastern Langfang City and the eastern Cangzhou City) in 2017, the au-
thors in this paper analyzed the groundwater exploitation. The underground fresh water in the eastern Hebei Plain
was seriously over extracted in recent years by groundwater level analysis of deep and shallow aquifers, exploita-
tion and resource potential. The top and bottom of curtent salt — water system was bounded through comprehensive
comparison between deep water sample analysis data and historical background data of water quality, and based on
high density electrical prospecting interpretation. Besides, it is concluded that the distribution of salt and fresh
water has changed greatly caused by groundwater over — extraction, through comparison with the 1970 s’ boundary
between salt water and fresh water, and the main factors causing the change were analyzed. This research is help-
ful to understand the development and utilization conditions of groundwater and provide scientific basis for promo-
ting the rational development of groundwater resources in the saltwater area of the eastern Hebei Plain.
Keywords: underground fresh water over — extraction; change of underground fresh and salt water; vertical
change; lateral change
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