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An analysis of the evolution trend and influencing factors of the
groundwater flow field in the Sanjiang Plain

LIU Weipeng, CUI Huqun, LIU Weipo, CHENG Xuxue, LI Zhihong
(Center for Hydrogeology and Environmental Geology Survey, Baoding, Hebei 071051, China)

Abstract: In recent years, groundwater levels in parts of the Sanjiang Plain has continuously decreased, which
attracts great attention from scholars and related departments. In order to find out the temporal and spatial
evolution of the groundwater flow field in the Sanjiang Plain and reveal its main influencing factors, in this paper
the ArcGIS interpolation analysis, grid algebraic operations, comparative analysis and other methods are used to
analyze the 72 groups of data in the Sanjiang Plain in 1 980 and 1 092 groups of groundwater level data and 44
groups of national groundwater monitoring data in the same period in 2019 and 2020. The spatio-temporal
evolution characteristics of the groundwater flow field in the Sanjiang Plain are ascertained, and the control effects
of different influencing factors on the smooth evolution of groundwater are clarified. The results show that,
compared with 1980, the groundwater levels of the Sanjiang Plain showed an overall decreasing trend. The
groundwater levels of the western plain area cumulatively decreased by 1 to 5 m, with an area of 2.6% 10* km’, and
most areas of the eastern Jiansanjiang reclamation area fell greater than 5 m with an area of 1.17x 10* km”. Among
them, the area where the cumulative drop of groundwater levels is greater than 10 m is as high as 3 400 km’, and

the average annual drop of groundwater levels is about 0.29 m. Groundwater exploitation causes the changes in the
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groundwater flow field, and the hydrogeological conditions of "West Sand and East Stick" promote the temporal

and spatial evolution of the regional groundwater level decline. The continuous expansion of the scale of paddy

fields has caused over-exploitation of groundwater. The shallow surficial clay layer blocks replenishment from

rainfall infiltration, and the groundwater cannot achieve self-balance with abundance to compensate for the

shortage, resulting in the continuous decline in groundwater levels in the Jiansanjiang Reclamation Area. The

results of this research lay a foundation for further investigation of the groundwater change laws and current

characteristics of the Sanjiang Plain, and also provide technical support for scientifically guiding the rational

development, utilization and management of groundwater resources.

Keywords: Sanjiang Plain; groundwater flow field; Jiansanjiang; groundwater level drop; clay layer
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A B RN X R =TT B X A0 B A2 0 ) 42 kD 45 IX 5 7
BEVLR KGR, Em L2 RZRER 2R m, B
IR T 0] A8 A2 B - T B 0] 3 00 ) 52 e Y B, b
TR T A AN 458 B2 i 2z b TR K N TR, i,
AL T BMEAE T 70 a — 18 B RE K AR, 12 X LT KA
SRICHE SE L L4 R B P EDIRAS, AR bRl T /KA AT 4k
T RREGEHE,

3.3 KRS FPAE S WA 43 A

H 20 {22 80 4F AR, B & — VI JF A b Fob 4 45 44
F AR BT 9 8, K R b AR T B PR 1986 4F B 0.58%10° km”
% B 2018 41 2.82x10° km’, b F /K FFR fit M\ 1986 4F:
1 5.99x10° m’ B4 % 2018 411 8.55x10° m*(# 2017 4
TRGE PR A RBIEIET), 2018 4EH T /K IR 24 1986
A 14 5. Hop, g =T R IX O 1996 4F J5 FF 4f KT
FARN AR K A5, 24 4E A A 960 km®, F) 2018 4F Fh A 1 £
3K 6 787 km’, J& =T 5 K /K R i b AELIX, 29 5
SV K AR R R 36%, Frr, 93.29%(6 327 km®)
Sy HEHE AR KR SR 2 32.5%10° m”, &
K B 3.24x10° m, & S K B 99.7%; FI LT
7K 2.824x10° m’, (5 S FH/K 1Y 88.49% . i SCHk [25], 24
R = VT B X 4 R /K IR f AT O SR A (11.08%10° m)
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B 1.6 1% o MR HEBUIR T B R AL, Bt =L RIX
FEAE B SR MR K A7 5x10°% ~ 1.0x10° m?. [H Ik, %
TR XK AR 0 K R A A, bR K SR R I i
VTR N RS TR R R

4 Fi

(1) 20 R4k, = VL JR g = VT B XK i AR
PR 33 | Hb T KR SRR T R R DX b R K 2k T R
B ESFEE, VO, REHZ S0 2B A S
23R 22 5, SR AR L VU EBAF TR XM T KA R R Ak 2% 5
B R PR 3%

(2) =YLV R A RER T =ILRX, K
PEREIE T 5 m A AL 1.17x10° km®, DL 10 m, FE
SE I 21 U X T AR 3 400 km

(3) 7F = V1 B DXGHR R X 3k, BB 78 47 7K 4F, M
K TC S LA A R T, DRIk TR PR S it
WTAR, 7053 A FHHE U2 100 805 K kPR, S 3 b oK
BT KRS E Y, W R R K B S (A
5, R EFE R BT KN T AMNEAE
5
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