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Abstract

With the intensification of global climate change and human activities, the relationship between groundwater dynamics and
environmental geological hazards has become increasingly close. Groundwater is an important part of the earth’s water resources, its
dynamic change not only affects the recharge and discharge of surface water, but also closely related to geological disasters such as
land subsidence, landslide, debris flow and so on. Therefore, it is of great significance to build a scientific and efficient groundwater
dynamic and environmental geological disaster early warning system for preventing and reducing geological disaster losses and
protecting people’s life and property safety. Through real-time monitoring of groundwater dynamics, analysis of the change trend of
groundwater level, water quality and other parameters, combined with environmental geological conditions, the possible geological
disasters can be predicted. This paper also discusses the technology and method of groundwater dynamic monitoring and the
theoretical basis of early warning system construction, which provides reference for related research and application.

Keywords
groundwater dynamics; environmental geology; early warning system

TR IS SRR R ENTE RS E
gk =%
PR ALK RO TR 88— HOBABA, #RIE » P Hi5% 850000

W =

MAERAMERMAA LTSGR, AT KIESEFREAREZINNIKLBDZFE, TR RFAT RO EZH
RS, LB ETRRY h R KRG A S HE, B RAR T @ik, Bk, RoASEwmmt, A, #E
=R BT RDEE IR RERELRL, S TRERRBLRREREL, REARLAGY LA RTE
BN, B EH BT RS, SR TR, KRFRBG TR, SEIRFIT G, TN T AL A M TR
T, BB TR TR EEMNBEARE kB IE 2 A B R R sk, HHAFRA B ARET 2F

KA
WTFKSE; T, MERR

1 HEiR 1.2 IMEMIRRENBESIIR
i PRI OO, AR . W . MR
1.1 M TKIBSHEEMSE - e .
AR SR | B ARTE, WA dGlaqy  a s SRRERARR N BRSNS

PGSR . REREABIANLEESN G, &
BOWRsk, B RIRERUD A e, WA 5T FRR™
HEHES, EEIRAERRASSESIIIRINE =T, HEH
TR E RIS R IE 2 BTy, B, TRETFRH
NKSFEH R, ARSI, A AT TR
Ho A B AR AN A= PR AR R
1.3 MERZNLERSEX

TR PAGEHD I R O FPIR AR, A7 R /KBS SR
R ETE RGBT A LE T ARG RS SERy

RIERIRERE 2 X EHENIEH. ERAESARNEE
LARRHRY, SCRFETIIE . WHAAEH KR P, R
VFEEW A . TEASSTESD, WY AR ARV |
TAVAEFAR FRERAEE /K R EZDRIR . H /K ahAEL
EHEEIREHZOKIIR NS | EAEMA T IRAE T, I,
AERRI AT KSR TR BT R . IR DA
BIaRER A R .

[fEEBT] 88 (1989-) , B, PEMIBEEBA, K
B, T, MBXIAHRIAR.

WL KSR, ML ER R ENS, ARt
FlERAE, DRI AIR . T RS A 1)

55



RESIMRRE - £02% -

% 07 H3 - 2024 £ 07 A

TR RERK, SEmit 2R EFLIHRE ), REARER
WA=, ARHBARIT SR A . i T AR,
AIDLSCER USSR, SRR TR, BRI
FRIAIREAS, MIAERT R TR AR s F .

2 TN AREFiE
2.1 # TR BRI ME AR
2.1.1 KAzt Woml R

IOV R K A I A 55 8 1 DLATEE Al 14 2%
T ERE 7K R (2K i, AT LS M TR 7K
RIER b, BURUKALTTE R A R e s
FoR, SNSRI REFTAR G, AR E T
WSS AR o
2.1.2 )& At B H K

JEDUH TSR N R EE L, B Rk
o 2R g, RIS R R K B TR
IV W G A T 7 M R 7K B AR SR A A
BN, R AR T AR A AL R
RS R
2.1.3 &gk EmBE AR

R BH S S — R R E BE 22 SR /K oA
RO TT 1, B FERIAE LA S A N, SR E =
HORRUFEREEE, Al DUHEH K AR IE 0. R 2 )
FORTE ARG B R /K S i b B s r R A
XTI 7K IR O D A SR i = E e
2.2 KBNS 7T iE
2.2.1 453 ik

FhHHEI R 1B T S TR R KR 5 . EhFH
REERAMT, BRI TKAL. KRESE, B EH
NZZBKArTE . TR g, T USSR i~
KBS BHMNERE T RERA T /K EAL
FIRBAL, BENSHRUEE A HERRHT T NEEE.
2.2.2 W T K Bl ik

HORAKH WG R AE R N IR Bk, HEH 223K
AR D e, S ARG s i 5, 1%
FFFERI DI —E Rk R K IS Es L, Ha] Dl
HRZKFERRER DT, TRER /KK BRI, TRk
UEREEA A, BROERIESE LA, Tz AT Rk
TR H A R
2.2.3 ¥ KR W ] ik

O AT W il i R EEH R OK RS, HE TR TR
SR, DUT R R KA A K BRI 7592 0 8B b
HOR /KRS R TSR . TTNUERRI BN, RIDAHENHY
TR EARTZKR o OB s T 7 i AR IR
TR S9SN B A BT N, AKEROR RS H
FRALEEYRIE P,

56

3 IMEMRRERB R HE S
3.1 B RERERE

TR E R UL R R, I A AR TERE I R
W AR TR . X E A RR LR LR, AfEEk
HERANFEZ ., BREEIHE R . vkl FRdimes,
RERSHISIRI IR T, SR A AR, AHHE
IR MR TR, RYHEHIRRS, WalREpirst
WINFREER, BEnAE R RS FE R R R 5 2 Bk A
HAEANTE A R e S REIX BRI 2, LTS A b e &
k.
3.2 HEIMERERERE

MO A S p T /K R ot P B A
EEASE ., i, KR T sshEUT
FTlk. fRAAERFERA, XESEMTEROER,
5 R MR o AR T IR RO T SR th AT RES (AR DR
R EHOTREE ST, WiEEED . HE Egmel bS5
PRt x5 RS . TR HIRUR f0 e T S TR R
KB AR BRI L
3.3 TKITRRERERKE

W R KIG YRR R R E 5 — EERA, TR
T, RAAATRLARZS  AEa N AR
RO . SAm R RR . TFBEE A S
B, S AR AR SIS B E R 15k A
EES ARSI, B TAHRR . RAIGEE). s
F57KHER S . BRUL, BT T /KIS e S s JuR s s,
BRI IRATHE R R, DRI AR A AT
PRFR
3.4 HftfAkRREREKE

BT RO, A AR OEREE T R 2, Az |
KBS . BATS . HERHENER RGeS, A
BES R RAE T EniE . B3 KILBEE NS ) B2 N
EREEITRSD, AIRESEASER. KKEES; BORE
EMEKERETT, H . S ARKORAS PSR N,
FRAFILXEIAR . R EN R AR SRS . S
BEEHAIANNTESE LN FMEER . WX R EBERR
T AEEWE . S, AOSRELHHEEE, HIERRE
(IR ITNE TR B

4 TE R EHER IR IR B

4.1 7K 3T AR EY

K ST HB B MR LT A S O B RS AT, B
TR S KB SRR R . XSRS T
TR, AmAPEER, KBS N KRIRED . ¥ G . HEtRD
g, Hi, SRR T KR RS,
SHFTREKE . R ERD AL, R RS
AL BUERTR R R E BT, ERE LR



BRESIMRERE - £02% - F07H - 2024 £ 07 A

FROTEE, WM /K AZelbf TREAM LI, DIFARFETE S
IR R 7K Ar2E b
4.2 HffR E R T E

H T e RS S TS AR R By, B
NORERTRENVE . R ARSI B T P REMEEIEHD
JRRER MR, IXTERT RIS . SUEStE . ANIE
SIERFITLEE T, FREEE IR TS RE LA
BRI E. B NIfm T 2 E M X o o 2
MIRSURAREE AR E RE ) 10 RS AR TR % - R 2R SE
TH, "L REREGH TEERE RIS, AITEEER
BESR IR
43 MERGHERENEINEE

—/NERE R HY N KBRS RO TR ST A G 18 SR
PEREE . BRI RBEIER . FER AR LA E
By, BRSBTS R KL AR e
ZHG BRI TS . B S AIRRAE L RS
(BRI T/ S TR AT ¢ 5 KB R S 1 T H AT TN 5
TS AR R TS P B ERIX S ML R TTEE R R
TR MR SLB R L A S R ER, AR
AT
4.4 REHERNIBISIRIBSIRE

TR A SRR S IR IE E AR RKE 0%, H
7% RPN E AT 2 AR . AAEd B,
FAEERtEE | SO . T ERMERNS YRR, Rl
PR ARAAN 5 AL T IR SO FR IO Al SERFMEZER A%
(=4S Ea A v o R PR ey e S T S
M, BEGITARAIIRIR; SCRME NS ST R 9080 5 AR
R, RGN A ESAV LA ARE, 41 1SO
31000 RS IEFRAERT GB/T 28248—2012 (I HFi e 22X
SIEEN ) 55, DUACRINE AGT SRR .

5 MERFHINAEHE
5.1 MERFELR IR ARG

TESEEREY TARDAHE 1, HB TR /K SIS SEAGEHI OK F 15
BERGUEKE TREER. G0, fErhEERHX fEK
KR, TSRS, WK SRR
TERTRES | KA BRI R . T H A LA T SERE R FIEE 2
5, EARGLEE TEIH KA TGRS
REARDT, B AL BI AT R IR . FE— KT
b, RGUERRTIN T RO R IS, $RAT 24 /N
KT, (R TRERPISLU A REUERE, B T RIRE
HYRE K o
5.2 MERZHMRITME S RIR

XFE A GE Y PTG = i e RS SRR
RN, DN PRk T 78 Ed/K s
T 2SI UER IR B T 90%, T m TES MM R
7572 AP BARE, RSty BRobieE 1

IR VRN, WD TN TRSEISEAE A, 7
JESRHETTRIERE R, Agct— P U T, e T
SN R ERAR AR T SR R
53 MERGHE RS HR

AT KR 8t E T 2 I XKIEF T,
BRI U SR B T 2 Pk . il R 5 | SR 452
¥, SRS XX PRSI E R A ST 250,
TR 2, 225 TR A AR SR N T A8 &
ZHERIAR, SRS . SRS TE, Tk
15 TR AH TSR AT R TS, DS RS
FERAATE I
6 FHiLSRE
6.1 BXEEZHFIRERR

KRR ATRTS T H N /KB SIS R TR T 2 Al
KA, DI RGeS REiE e 25 MG R ) < 3B
AT IR IR AR . M AR BT RS
e, BRI T — el RS, ST K
Ak 5T S SR R AT

FER N OKSAS TS, Bl R T —ESR T M
RS IR EOR T 2%, BERS RSO K GrAn
KA, B AR NEERR T, 38R T’ ~/KE)
SIS e, A5 S R ERE E R,
A PREAR A R L T IR SRR
6.2 ARFMARE RBRME

RUEARNIR AR 590 EBUS TR ERRG, (BF
TE— ORI, T A R AR 7 2 TR U 2525
B BRI RS SR RN, ARTHREHE—
TRA A& PR R AR L . MU =R R A= 3|
ZIRFBWOIRFEER, WS, AAEDE, MHirm
RIS e X P SR R B R . R T HOT SRR
HIERE S, T ARG A R RO A R — P 00IE .
6.3 RERMARARMERE

ARMIH R S AL EE LN N LA — A
FHENRE . SERSEERITIEER, R AEIREIIA TR RER R
FHIRMIORE RO et s — R N /K SR S
SR, DU HERER R ERGITHHER; ==&
QARSI 250 5 0 S A LI I Hb A 5, SRk ROk
FsseE s TR REERIETE, oS REM AR
FR, IS ALEE IR E RS,
S 3k
[1] BT, EVE S F AR M 55 5 R I IX BRI R R SR %

P ETRE ] A /K (F95R1,2008(8).
[2] PELDYSRAB AR R /K A8 S H IR I 2 25 0],

A/ IMIE TR S R (R A0T),2011(1).
31 B/ MBI ERG A SIS AR SRR N 0] R B 4R,

2017(11).

57



