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Abstract: In order to study the dynamic changes and amplitude values of groundwater level in karst mountainous
areas, taking the karst mountainous city of Guiyang as an example, selecting daily monitoring data and
precipitation data from nine groundwater level dynamic observation points from 2022 to 2023, autocorrelation
and cross-correlation analysis are used to analyze the response of groundwater level to precipitation and explore the
influence of runoff and drainage conditions and terrain slope on the dynamic changes of groundwater level. The results
show that: (1) The groundwater level in the study area is buried at a depth of 1.21~27. 68 m, with an annual
variation range of 1. 54 ~ 11. 99 m, and there are significant differences in the spatiotemporal distribution of
groundwater level dynamics; (2) The relevant analysis results indicate that there is a significant lag in the response
of groundwater level to precipitation signals in the study area, with an average lag time of 0~4 days, and it gradually
increases from the supply area to the discharge area; (3) The terrain slope is an important factor affecting the
amplitude of groundwater level variation in karst mountainous areas. The terrain slope in the study area is

positively correlated with the amplitude and variation of groundwater level, with linear goodness of fit ( R*) of 0. 65
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and 0. 78, respectively; (4) The depth of groundwater level gradually decreases from the recharge area to the

discharge area, and the range of water level changes from the runoff area to the recharge area to the discharge area.

Keywords: karst mountain; spatiotemporal variability; groundwater level dynamic; correlation analysis
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Table 1 Statistical parameters of precipitation and groundwater depth in the research area
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I-shaped box plot of monthly dynamic changes in the precipitation and groundwater depth
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TAKRRGA RIS T K RS FRE AR,
M3 5 b KA A I B A e B IR AR G

5 b K RGN, PEALH R K R
i ZK5 . ZK8 & ZK9 b F /K7 AL i H AT & 5T
PeRE EARSCH AL (B 7). ZK9 M R4 b
b N O R S T Bl e S @ VA
1.98 m, A8 T 2% 0. 01;ZK8 ¥Rz, HiJEIs i 50, 4F
FKAEAS R 3. 81 m, A8 5 2240 0. 065 ZKS Hi 3%
4° AFIRALAENE 8. 0dm, A S 240 0. 08, Hb T /KA
TR AT R G E R AR, 34
W HAb TR S AR ], A R B R AR Y, AN
A (1) FrAb agH T /K R 400 8 AR, ZKS |
ZK9 AbFHMNE X ; ZKS5 b FAR W IX, HH i 7
— RAVF) s, #DA TR 1. 45 km® |, HUEFRAS
FETEVE /KIS B N B (2) HU R /K m 5 BE
i 25 ) B 38 FAATAE 22 57, ZK8 \ZK9 [ 7K I
)33 1 T2 ], ZKS R /K7 ) 5 )2

RIS, — BT, BEE A X A 2 2 )2 e 5
T KA E BN EZ —  Wra ZE T K
MBI , LS [Z, H T 7K i T R
LT B ZAE i W25 b /K s a3, %
R R R UL, HEI VI T K RERY
M T 7K shAS AT RE F-BESZ T Ak T /K R G i K B
TR R MBI W AR B I &R
4.3 HWEHEEEHTKACTIRIE

HiL R 7K BT AE MR HEE B X R K7 sh S
HHEI, ZK1 K ZK3 40 THUF K R 5094k
T DX, Bl AR A5 X5 B K 8 ~F- 404 )5 B 1] 19 ~ 86
Horp ZK3 S (E S I RACA 19 h, X EE 7
T LT P A e ST 52 S ) T 2 5 A2 g B Y PR )
EIRZIR , ZK1 A1 ZK3 3R KA R AR, F 24
7.89~13. 19 m; Hb /KA AR TREARE, I 1. 54~
3.30 m, ZK2 .ZK5 K ZK6 Ab T T /K R SR
DX, 1 AR ASE X B 7K B~ Y (B BF ] 2 78 ~ 92 hy
i R KSR 9. 26 ~24. 76 m, #L R /KA 48
SRR, Hi ZK2 AR R KA F) 11,99 m, ZKS
AE0E 8. 04 m, ZK4 . ZK7 . ZK8 M ZK9 ¥4t T Ho
IR R GRS DX, T AR A X B 7K - S50 B[]
KT ~T74 hy H R KA YIHERTE 13. 01 ~24. 09 m,
SARIRAR T X RIHEHE DX R 5 i 7K Bl A5 AR 1R 1. 98 ~
7.49 m, RASKE  WFFT X HLF KA K 1S 1
T S R D D 26 X3 HE T DX 2R T8 T, 7K A0 2 R )
AHS P A2 DX 2R D20 080 5 bR 732 A% i )
TEFEAR T DX SRR X > X A4 25

5 Z®

(1) WFFE X T K2R 1. 21 ~27. 68 m, Pl
TRk bty T AR BRI B K, H AR R I - 22
X b R KA R KA B TERT 25 0 A6 EAF
KR ZR, XKW T KA FEAE 1. 54 ~
11.99 m, H# F RN shZS RV FIRAL K
KA 7K S 30 R 7KASE REARR , 7K A2 728 W ik /) 5 Bifi 5 W 2=
RE KR AR N, T K AL B A8 T 247 AH R 386 Kk, 8 A
IR HEAR IR B e e {EL

(2) FHIEIHT 4 SRR I W IX Ml T AR S XK
1555 A A7 B S 00 e 1, N X AR 3 X R HE
T DX RS2 T B )43 ) A 7~74 h 78 ~92 h 2 19~
86 h, It et TE] AN X B HE X B K

(3) BEZK O IX P B R K AR O TR, B K
B AN MR K BE N 9 mm, H 5 KFFEK &=
128. 10 mm 1EHL T, X A HL T /K kIE 0. 51 ~4.86 m,
MBI BSR4 il o /K S A B ZE 0T &R i 5%
DX MB35 1T A 728 W S A8 s B 5 TE A G, 2K
PERIG R (R?) 23 5135 5] 0. 65 F11 0. 785 #hMEHESS
PRI KOS L —E B R, X N
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RANPR 4 B PGV 1L DXl T KA I 2 78 S AR

EALESES 713

H T ARG R A 2 DX R HE I DX 2 sk /), 7K A AR
W I AR X > MG DX S HE DX FAFE
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