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Fig.1 Groundwater type, borehole layout, and geological profile in the study area (a) and schematic
diagram of AA’ profile (b)
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Fig.2 Comparison of hydrogeological borehole parameters
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Fig.3 Contour of groundwater level in the study area (a) and schematic diagram of BB’ profile (b)
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Fig.5 Groundwater level variation during the dry season to wet season



<72 - R D 1 R - I 2025 4F
3.5 KuTRETEEEHRXE 0.40
PREE S w i EifL, YL ZEHERT5.0m

i, T KA AR R 5 3%+ 2 R 2 [ A7 AE— 2 Y 0351

TEAHSCHE  Pearson AHCRECH 0.4, TEWFIE XN ik _::i_ 030l

s A RIS TR s 2 e
AT KA, Horb 1 DA P I, + b 025 s 610
JRIERE M 0.7 m F 14,3 m; 11 XA P Yl ol % 1200

I, FRIEEES R 2.5 m A 8.7 my T KA —4 8;‘1
%‘UHU#’j:EEE%Z?)g Mo me‘w] ﬁTEEi; B?ﬁ il JC‘29 JC‘13 Y.‘l4 JCI‘I JC‘ZZ YJIZ YjS

FIZEERT 5.0 m 19 WE I FH: 3 DA 9 1R K A7
A R FATAE A DG T DX [ PN, RIS 7K A7 2 i /)
T0.40 m; 1 X AJZEE KT 10.0 m A9 W Hb
KA AR AN A DGR T X [R] P, B EE B
SRUFFEIX PN 2 IR B 3 A AN F45] ) 464 7K S ot B
TCZ I G2 — B MR 7K it 1], (2 R 7K A7 22 i
[FFEZ T E 2R (K 6) .,

3.0

. [= ]k
-l ! [= ] e
- [ ]S moy sk
£ 200 e | AKSCHI e T2
= :
!
E 1S .'
< .
‘; ! ¥=0.008X+0.269(XF 7% 1 J
= Lo . " JRIE, YRRH T KAL)
[ |
031w W —T .
. ".'_' i, o
00 0 10 20 30 0
12 EE /m
BEe6 #T/KuTIRSLZEEEMRXERN

Fig.6 Correlation prediction chart between groundwater

level variation and soil layer thickness

2023 4 AT IX N BR T R K WAk, He
V1) 7 S S04 L3038 30 AN ) R ) A DR L 2
WEDN I 30 3 0P M A0 R e As v H R RE R T
5.0 m Ay T /K WEIIIE (B FE IH ST ) |, IR 51 Bk
KA SZAEA GEHE R ] ) W, XA A AR 7
AW I AT KA, 2023 4E7 H4 HE 7 H
20 H , WFFEIX N FEARTCRERT 8 7 H 20 HOULI i 7K
P A A RIAG K A KA, 7 H 20 H ¥ H 2FRE
WA 27.0 mm, F S I A9 7K A7 2 Sk =F K B K A7
M KA B 29/ F0. 40 m, 3% 5 2022 4F WL %
P I AH P ERL AR R R — S (B 7)

DU
7 2023 F YN FH M TKAEES T
Fig.7 Distribution of groundwater level fluctuation

amplitude in monitoring wells in 2023

4 #ib

(1) R BT A =L T & X R 7K A7
X F B AR A B A 1y G , W R KA T A
FERS AV P, 5050 DX S8l H2 32 86 RN b 25 19 4 252 B[]
292 d, WX 2R ANA T, HN KA AR R
N

(2)3 DIKSCHLBTERIT I, T IXAL H & R 5 A5 1L
P K KA JLF B IE A 56 56 & T T X 4 J2 &
JERE T 5.0 m WEFLEAT RIRE AR DG . RIE W
W IR TS VAR A AR b 3 o 1w, FLRHT A0 4L L, M
TR AR IR Z R TR /N, T XA T X+ )2 5
KT5.0m I XEZREKRT 10.0 m BUREGFLN, H
AR AR TR AN L 0. 40 m,

(3) AT 53 J2: 75 4 i Wsf i) B P A s T 2 M 3%
SERE TN A1 T R LR 7K A7 i, il Hﬁ;ﬁr
B S PR EU T KA I ( &b —
IKSCAR ) B b A S R AR gE 25 1), BeAh, EEﬂ:
M) 7K SCH BT B oT R 4 i B R AR 2, A28 T RE G

5 MR K A B FRAE, 3 20 22K 5 1 /K 2 [H]
) B J8 R B A T, 7K SC b T B 0T 1) 1 A7 A
ARTEW AR,

£ %% 3Lk ( References) :

[1] Lenin Sundar M, Ragunath S, Hemalatha J, et al. Simulation of
ground water quality for Noyyal river basin of Coimbatore city,
Tamilnadu using MODFLOW [ J ]. Chemosphere, 2022, 306
135649.

[2] Butler J J Jr,Stotler R L, Whittemore D O, et al. Interpretation of wa-



%3 R MR I R KK SCHI T 5% 55 4 T 7K A S A REAE <73 -
ter level changes in the high plains aquifer in western Kansas[J]. 2011,31(3) ;107 - 112.

Ground Water,2013.51(2) ;180 —190. Chen Q G,Zheng W M, Chang X J. An approach to the relation-

[3] AR BEFGeit I i il Bk g SR 3R FR R b 25 RRIE Bk SCH T ship between recharge , runoff and drainage of groundwater in the
IKITERRBEFE[T]. KB IR 2% 2023 ,41(3) :53 - 56. typical red beds:An example from Rongchang in Chongging[ J].
Zheng C Z. Study on rainfall supply and response characteristics of Sedimentary Geology and Tethyan Geology,2011,31(3) 107 -
Jinan spring area and hydraulic relation of hydrological unit based 112.
on statistical method [ J]. Water Resources and Power, 2023, [11] BE = BN, BT Visual Modflow 14524k T Fdl X #h T 7K 75
41(3) .53 - 56. Yz B[ J]. KA BEMENF,2019,37(12) 33 - 36,85.

(4] XUNZE 2Rk, &, 55, LRUB LR IR 5 B R b R 7k A 6 Wei CY,Yang W C. Study on groundwater pollution transport in a
RITRFELI]. KM 5 M Bk 3 f12%,2016,36 (10) ;933 — chemical park based on Visual Modflow[ J]. Water Resources and
935,940. Power,2019,37(12) .33 -36,85.

Liu C Q,Li F,Jin Y, et al. Preliminary studies of relation between [12] kst Z5&THRE LA T K B[ D], Ll
bore — hole body strain, rainfall and underground water[ J]. Jour- AR KA ,2014.
nal of Geodesy and Geodynamics,2016,36(10) :933 —935,940. Zhang C. Study on Groundwater Contaminant Transport Combined

[5] GKIEF, E2648, AT M, 45, M & BT KoK AL 3 A8 B Al dr with Upscaling Methods[ D]. Shanghai : Shanghai Jiaotong Univer-
ERSZI R A HT[ 1] EARAS KR K, 2022 (7) 1110 - sity,2014.

115. [13] . P« 202" X K AR5 RS PN BF 58 [ D], iR -
Zhang Y X,Wang X J,Zhang Y F,et al. An analysis of the dy- PR 3T K2 ,2019.

namic change characteristics and influencing factors of groundwa- Wang J L. Study on Groundwater Environmental Risk Assessment
ter level in Huantai county[ J]. China Rural Water and Hydro- in “Red Bed” Area of Sichuan Province[ D]. Chengdu ; Southwest
power,2022(7) :110 - 115. Jiaotong University,2019.

(6] MEKAR, ELi, 40, 5. 2 Z DU - 1R K REEK (147 BRJ5 I, BT, B e 5, &5, R AL 31T Hb T 7K 75 G4
B AL T]. AKREIE R ,2022,33(1) ;135 - 144. W R AU T ] . K R FFE R ,2018 ,38(4) 187 - 194.
Cheng D W, Zhan H B, Li J, et al. Evolutional characteristics of Chen F Y, Chen H M,Duan X F,et al. Simulation on contamina-
the hydraulic connectivity in a stream — groundwater system with tion forecast and control of groundwater in a solid waste treatment
stratified sediments [ J ]. Advances in Water Science, 2022, plant[ J]. Bulletin of Soil and Water Conservation,2018,38(4) :
33(1):135 —144. 187 —194.

(7] sEAmA:. BRI T KA sh 4% T 094 S0 K 4338 B F T [15] BRgide, skith, B =, 5. 52T GMS SRR T 45 7 b 30 Tl

——LASRIR 2 2t S AR [ DT AL v BT R Pl DX R K 95 e g AL (0], BRI g 5 B iR, 2022,
2#(4knt) ,2019. 44(8) ;1025 —1029.
Shi F S. A Study on Water Transport in Vadose Zone Controlled Chen L H,Zhang C,Zheng L Y, et al. Simulation of groundwater
by Precipitation and Groundwater Table Fluctuation: Take Wudu pollution control in a valley — basin industrial park based on
Lake in Ordos Basin as an Example[ D]. Beijing: China Universi- GMS[ J]. Environmental Pollution & Control, 2022, 44 (8) .
ty of Geosciences ( Beijing) ,2019. 1025 - 1029.

[8] EhA:, 228W, K/ g, 45 AL IR 2 T ok Z4EF & (167 rhie AR [ ] 5o d Mo B A B A 2 8 ), A A RGBT
AR B DN e N VAR (7). 7P I R, 2022, 49 (6) 1 1778 - B E. GB 50027—2001 /K /K SCHb FRith 8 MG [ S]. b
1791. A P E T3 AR, 2004,

Wang H'S,Gong J S, Tao X H,et al. Analysis of multi — year rain- General Administration of Quality Supervision, Inspection and
fall variation and shallow groundwater flow field monitoring in Quarantine of the People’s Republic of China, Ministry of Con-
Huaibei Plain[ J]. Geology in China,2022,49(6) :1778 - 1791. struction of the People’s Republic of China. GB 50027—2001

(9] ®— 4pfts, msg s, 45 SR A BN K R KA E) Standard for Hydrogeological Investigation of Water — Supply[ S].
BAHES MG HT (1], P EAE,2021,40(2) 325 - 333. Beijing: China Planning Press,2004.

Zhao Y, Zou S Z,Shen H Y et al. Dynamic characteristics and e- [17] PR R W VLK1 7K A2 45 30 [ EB/OL]. (2024 - 03 - 06)
quilibrium of water level of the karst groundwater system beneath [2024 - 05 - 13 ]. http://m. xiaoyuka. com/ws/tongnan _ fu-
the Huixian wetland[ J]. Carsologica Sinica,2021,40(2) ;325 — jiangl/.

333. (18] KAJm . M i L R A B 2022 4F 8 A £ [ EB/OL].

(107 BEISE BT, W /N, SR 21 2 30 X T /K g 4h A2 G (2024 03 —19) [2024 —04 —20]. http://www. tiangihoubao.

AR ——LIE TR B B [ T]. GURR S e 5 S0t S

com/ lishi/tongnan/month/202208. html.



<74 - o o O & 2025 4F

Hydrogeological conditions and groundwater level dynamics characteristics of
Hi — tech Industrial Development Zone in Tongnan
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Geological Disaster Prevention and Exploration Design Institute) , Chongging 400700, China; 2. Chongqging 136 Geological Team,
Chongging 401147, China; 3. Chongging 208 Institute of Geological Environment Co. , Ltd. , Chongqing 400700, China;

4. Yunnan Geologic Engineering Survey, Design and Research Institute Co. , Lid. , Kunming Yunnan 650041, China)

Abstract; In order to explore the dynamic changes of groundwater level in Tongnan High — tech Industrial Devel-
opment Zone from the dry season to wet season, the authors in this paper combined traditional hydrogeological sur-
vey methods to analyze the groundwater types and distribution and obtain the hydrogeological parameters, based on
35 water geological drilling data and 5 existing monitoring well data. Three hydrogeological units were divided ac-
cording to the interpolation analysis of the static groundwater level data, and the groundwater level variation char-
acteristics of hydrogeological boreholes and monitoring wells within each unit were analyzed. The results are as fol-
lows. (D Shallow groundwater level responds quickly to precipitation infiltration recharge, with an increase in wa-
ter level amplitude, but there is also a time lag. Partial areas receive rainfall replenishment for approximately 2
days. @ Daxigou, Lusi Creek and Fujiang River are the erosion base level for the three hydrogeological units re-
spectively. For boreholes near the erosion base level, the variation of groundwater level is slightly affected by rain-
fall. @ The elevation of the borehole in Zone 1 is almost positively correlated with the groundwater level inside the
borehole , while boreholes with soil layer thickness exceeding 5.0 m in Zone III have the same correlation. @ For
boreholes with soil layer thickness greater than 5.0 m in Zone II and III, and greater than 10.0 m in Zone I, the
variation of groundwater level shall not exceed 0.40 m. The research results have guiding significance for the as-
sessment of groundwater environmental impact in Tongnan Hi — tech Industrial Development Zone.

Keywords: groundwater level variation; soil layer thickness; rainfall replenishment; correlation
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