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Discussion on application strategies of intelligent monitoring technology for channel leakage
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[Abstract] The following text focuses on channel leakage, a core issue that threatens the safety of water
conservancy facilities and the efficient utilization of water resources. Traditional monitoring methods are
inefficient and difficult to meet the needs of modern water conservancy management. This paper constructs an
intelligent monitoring technology system comprising perception, transmission, platform, and application layers,
and analyzes its current application status and core challenges such as technology integration and
cost—effectiveness. Furthermore, it systematically analyzes the cognitive, institutional, economic, and
implementation obstacles to promoting the application of this technology. Based on this, it proposes four
systematic application countermeasures and practical paths: strengthening top—level design, constructing an
air—space—ground—underwater collaborative monitoring network, innovating business models, and promoting

the construction of talent and operation and maintenance systems. The aim is to provide theoretical references

and practical guidelines for promoting the large—scale and standardized application of intelligent monitoring

technology.

[Key words] channel leakage; intelligent monitoring technology; application countermeasures

IRIE BN A KA Bt AT 1R A 8 DL ), 4G R 2
TR A EKBIRFIR R . RGN F 2N TR
55 16] o (RS DN B, A7 A0 7 i Y TR PR g N2t I o A g A A2
SR, ME LA R AR KR BT SR 5 R HE R I 7R R Bl
FRIREIA W BN TR BRI AT A e, SRIEVS s i M 1123820
) B e R G TT G, M 2 R I BOR IR &R o ATk
R, ET, B RN IR O > TAE PR A ol R
Y R R EOR ATAT L, AEAEHE R R T T I A« bdfe . N4
G2 HZ) . ASCH SRS R B A i R 58 . B
SEREAG B HEBE B AR R TT 70 M, B R I HL R GER L N A 2

Je ST SR, DA AE S BOAR AR R R4 . BB AL S $2 it
5%,

1 BN ARE RN ANESIR S

L THEARE R R R

ARG R ARAE S T MR ) 4 R B, A3 BRI 2 AR
W2 FaEMMNAE. BHENITREEERER, /04 TIRIE
A it B AR HR 11 5 AR TR N BN R IR AR S, oA 3
S A% BB A (DTS/BOTDR/BOTDA) 3 3t 1R 73] k&8 B 87 A% 37 S5
AR IR MBIR, B MOS8 AL RS BB B i R LI K
JEFIR/N, B2 18] 4 2R B T AML TR A B (G B g X b 3R

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

17



Hydropower and Water Resources

IR IR FY
F9Le% 10 WA 1.0€2025 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

R BB H AT R RE 375 DXk, 7K L% N 2 75 s B e A% o)
KT SRR EAT IR . A% 2 18 1 MU BK N (WINB-ToT. LoRa)
JSCMZE AT NG AR fE . IS BR AL . FRE—
RN B2, w0 2058 FA BAR HEAT B L AE6G S TS SRR AL
EH, LR LENA; B2 RIEEE o ST AN E IR B, SR
WUS 5 ) S0k IR FE 5 2 S0 AT B0 o B AR, S STIB TR
PSSR e RIS T e 2 S A 3 ot

1. 27 F 3R 5 Bk

JUE H AT E PR E b R TR B 2R 5] 3k R AR
R, B oA 2O AT S TR A X B AT R A, sl T
TN AT KR EB RS S, BF— e &R, Bk
BAR LR AR R T s A o R4k A L R A
TR, JEAFAEGNT () R i/ AN [) 00 = B3 ) s I A 4 7
A B AIESE, SEEURRE R TR IER 2 RS
IEFENECR, N R & B TR SRR BETRA,
TR ST, R G0 A A o R A e VT SRR s B Z AT, EE
WS YEIRR L TT R, TE RGE R AR R T ES EALF
BT, 12 R G RNRNFRE AR ; 76k Z KR TIRSE E
ARG EBNG, HIRH T RAIFEAN S K.

2 EHFERMENEARNAEENEZES

2. LA\ R s

— M TR IR A A B MR TR AR R R A5 B PR B B
BIRMES b, R T MR TR, ThEEBUR 5 Esimk. 3%
LR oW R s, . A s n) AR L™ =,
RV 15 5 4 0EAT AR B 0 [, {EL% T Ja T A 8 e it fr 2 1%
RPN R 5, AR 0 SEANME R 1, R
) S R BN, SR AR IS BB T TR e R .

2. 24 BT

TR B FA S R E IS 1T DURASITEC I [0 8. 25810
BRI A e WK K S 10 g SR 1 7 2, B A
Wi TR BN AT 0 M a7 2R 2 SL R AR (S B AR S E 3)
P . IUE WA BB T BER 2T TS A KA
g, DLRE T M 5 TS S BB R AL TR A m REATL AR, vk
TR R b B AL

2. 3GV A ARG

BUFRRA R —TETRA N, ST SRR S AR BT
ReRfEdeE . TR T, FREELBENERS ST
AN, J5 8 RS IE Yk T s A e I8 AE A B R
S TE AL B ST S IR, %285 B H A&
TR FEHCE B, R E RE S oL, RS RO R,
R o DTHRAE 5 3H A AN B 2, 0P8 B R s N I B A5 0 B M Bk

2. AR S PR RS

FARTT T, FEE AR ET S AEAE LR LA [ 38 5 0
FETE 8 U AR (R FEL I ) R, T Azt b [X TGI8 A5 (5 5 8UE
SEEE, R RN W, EiR. RE. KSR,
FEAE T P R R s A e AR [, N B AR A I R 7 B K

D3 SRR, AR TE B0 D SERE A B AR B /D BB Z hriE, 1500 X
CAYI G, Toefs i A0 m] SE MR

3 REWRANKRS LERER

3. VISR Ti 2 %5 d s ki

3. L Il E G — R AP S R B ER

R SRR B LT M W A THTHE T AT SR A AR R e T S — 1
APk AR e, RIBE, B KATECE BT £, A4HE (RET
FERREAL M E ARG Y R BRI M k) |, BRI Re k.
MW A B RO M A SR A A R i IBAE P SR
HHITE. (5 B Mgz 4R, RN XIS, TRAMGHE
PR 2 R A S B R, SR E o WA D B AR K R G
SRAGHR™ s A B B A0 W I 2R 5 (T B A D s R TR
WAL B R G0 % BEAT IR 18 S0 (10 5 i 1 9 2%, DAGE A5 H J5
S FL 388 R o 94 S5f 2R B 1 2 3 AN R R VR B B S
84,

3. 1. 25E i k4%

RER RIS 1) TR S N F I 75 08 i 0 AR AT 38E
S8, PRk SR IR Bt AT R TE M TR B O S PR IR AR
0 AR R B Hd A  TARRUBANZ AT TR, 30 1E %
KEMFREBER . RGEREERET. B4 2T
AT OREWE . B A B4 5T R AR,
FHXF BRINA G 5 M N LS 45, TR LE LT i 56A1E T
TE [F] 28 X 35k P HE T 52 1l (R A A 18 7 AN AT R8s 47014, A
REAR I HE T 10 XU 5 AN o 1 o

3. 2M 5 A -R-Hh— KR — b B [ 2 U R 4%

3. 2. 1 22 S0 e U0 A A SR s

JRESKE K I P S TR B A R A AN A FLBREE S e
KB AR B N A, FE T TR RGN EER
IS ER A I S SR J I B o T SR A2 DU NN € N
T S A B A v A SR T SR 23 O £ A5 R s B i R
B BT AT L) A I DL R ! B SR S 3R ek
PP ISR B R R AR R A ER Y s T TR M
TE P22 S5 R — Mt DX )R FH T8 A ML 30k 2% 5 & BAL
AN I 25 AT T SO R Bl LR 5 D R 3 U S A B A A
BTN FM B IUR LR T o G 2o RN E, made s
W N7 25 R R AN R 2 M T R AR, SREL T MR SRR S R A

3. 2. 22 R A A

R ib e R NER e N (e N G AT N AN e X O )
TELHE, B A3 3R Fe 7R oy T B 0T, Db AR B 48—
MEAE S R, 5E RS IREIR S TR HE . Fl ik g —. S 0E
gi—. WIAIKRIE. RS TR, 2T RA 5 Rk e i
BE. EANIRL S5 T sk A Bl < S o S 58,
FINNTRE B EEI B 2 B G WE MR G i, g &
TR S X el A A A A X 2 [ B ] 5 9 2 0 7 B s
BRI, T RLEE B — R 308 TR, SR TR Bk
i A"

18 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Hydropower and Water Resources

IR IR FY
F9Le% 10 WA 1.0€2025 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

3. 2. 3L KA

AT RE E A L SEELB IR IR S A K, AT 2 g
HABIRIMIR B BN RN B TR IR T K
Bl () PRI )20 BEE, R IEIE X s DL A% 20 =X e I B 25
A 15 [ 58 TR AR 1) 7 AR AR B 1) S X HEAT 54K, 158 7 IX I
SERE RGO 2R H R 5E sR/K LA A BRI A
15 3 HR R T Bt AT B0 S5 b e 1 - DAIGIZ D, A
E R, BHRANGR, B E HYENE H, BRERAEH .

3. BT R A A B S BRI

3. 3. LAk s

AR GEVRE B I 0 B AT SEILME VA . ARG VAL 2 I E
HET™ L (0B, A 0 TR R T00H 42T 2 W08 e Pl A7, RiE
I R G0 T7EAR N A AT H A, A R B R T 20K B R
Bai R TRKIRTA TIRMEE RN B AINEHER
RIS YRS BN T30 PR R G F A dn d I 3 = i 2t
R S, A IR AR FR S TH BT O RN 2 RS 18 4 9
HEAT X B, @ A5 RSO 3 I S VT 5 R A 0 H 48 357 AT RE
St —H TR, TRIRESE B SR .

3. 3. 2R R

R G LR IR B T RS IE S, N BT I E e g
2L AEBUN BT I E F T HEAT TRE B, ok E
P TRE BT B R R0 LRI el 2R 4%, SCI B8 g0 5 3
BRI W TR & TBCRIILE, A5 NBUN 5B A6 1F
B, AR BT T RE B R SIEE, i 5T 97
IRAGEHR, BUR & A KRS EE S, A R EEEH A
AT IR 53 1, TG A 2 L IO BB S A N JE

3. 3. 3Lk AR

FEI REEE R RGP, g R i CRIE
BRI RALT ARG T ST, MR R RN, &
5% BUE S AR TP B8, T Rt H AT AT AR I St 77
G LIk BB 7 R B, B T E IR R A AT A
FE, 5 Bhidd T H e A B B AN

3. AHES N A R S s YRR R AT

A IEFREAENT

B R I AR SR BRI 75 2 AU R R R R,
BT BOKMAT b 9 TARE ML FARN RN B AN A I8 LE R 5k,

TSR BUIHIRIT R B8RRI A 5B b s IR AR 1)
B, B TARAE BAL . AR RIEE R AR . Bl b, WS R
GEI Y 55 9 2% s A ST I 7 B N REF I, &8 it 7R
REFRIE AT, TE 268 LA AN AR TE A
N R PIEAR FEFI T G, S R RGBT R R ]
JEURBY BT SR I A B A 15

3 4. 2@ R EEgEL

BUTHILAA R T 1E 4k TAEST LR Re Il R & iz 4

TR bt . AR O BAI T, SRR (SR,
I Re U FE M LU S 2 HE A Re R R IE AT R L, 475
1) 5 o f 00 A A 55 R, S IS S AT 0 4 M R 3
P AT RRAL S IR, AR T 500 18 5 %) M U ) B R e A BT R Y |
B TR e B 3 ) S 4 Ak B T B 1 AT AR
540 B 5RmE, R AR RS S, SRR RIS
IR Je TREAL B R, T h B - 10— b B - S R A3 T
VETRE, FEmnis g TR RS R 45

3. 4. 3L kAR

FE 44307 TH, 75 BE T8 % 1 & 19 e Ab B0 L B 4 B it
ST ANRBECE, L AR TS i RCR, S m s
R %, His] K. TRIRS R BHIF BT E Y R & 3
G E KL, B S =T HARIMNTE HARSMIFL KM
SRR A BA S, WIRRIEEET & KA e M /i8R R
JiEAR,

4 &

YRTE R e I I A 2 S IR T V2 U W R TS (R v,
DU —E 5 —F & — 0 W 2 1 FE v o, DL PRI F1
TR BT B, IIAGBAS AR NEUE, DT &M R s
RN AEHE R I RE A, AR AR DR 2« AL
@R AR SR BARSEBAESERE. F 2, BN ]
FETUZ BT ANT HT S — e, HEURTEEE; KB KK
MBI, b R R RN N 2 YR R A LR s B R
B LB R &AW, ISR E &8 AA #7 S EAMLEE 4E 14
2o M SEBLIETE 15 U 25 B6 WO BEA M o5 B T o B et Tl
B AT E PR KCE AR BE

(&% k]

[11E R ACK] Akl TAZ AT A B9 KR 8 22 458 3 [0
K B, 3k AL H R, 2024,47(3):1 05—1 06.

[2]IE 42 KA Kl T 242 47 8 JE o 89 XU 48 28 45 34 [0 1.
o SR B T B4R B (A SR TR 4 R, 2022(8):3.

(30X ) i AR TR IZAT B 7 A Al Fr R 2101 % B #
#,2021(14):1.

[AJEINE, S £ F. N AUKA| TR Rk AT E RIAR N
E NI TAE#E K 51%11,2021(24):3.

(51t o N BLAKF| TAR Rk 2 AT £ 5 R (08 ot
RLILE % 512 46,2021 (15):147.

[61¢ 2 i, 7D B, # 77, % AU 30 b HA 9T 77 K AR E TR Y
B A [J].0L 7 ACF],2020(4):5.

(715 st KPR B 5 AR TAR 4R (HaE AT B9 8 e 3K
FRIIL A AL %IR,2023(10):99-101.

EEE:

IRAFIE (1984——), 5, ik, H R KA, K+, TRIF R
Bl TAEATE L R WK T &,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 19



