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Full-cycle Optimization of Water Conservancy Project Operation
Management: Innovative Research on Inspection and Maintenance System
Based on Risk Pre-control
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Abstract : The optimization of the entire cycle of water conservancy project operation management should
focus on risk prevention and control as the core. This should be integrated into the inspection and
maintenance system. By integrating multi—source monitoring technologies, hydrological forecasting
models, and Al methods, a closed—loop mechanism can be established to achieve the transformation
from passive response to active prevention and control, thereby enhancing the safety resilience and
management efficiency of the projects. However, in extreme climate conditions, the models have
limitations such as insufficient accuracy and the lack of standardized data sharing. In the future, the
warning models need to be optimized, data sharing technologies should be explored, and lightweight
tools should be developed.

Keywords : risk prevention and control; operation management of water conservancy projects;
inspection and maintenance system

515

AT PR [ R st L BHERIAE, FOB T2 R B BRI PR KBRS 5 AR . 2018 SRR ERAAT Y (&5
B AORF DRSS FLROR SR 0 ) T R AT B DU R G Pl 0 280K, O DRSS | 5. fRgulias=ip i
SEARATED, AENRGRZE . HURFRUL ., WS ASEAE, RE R m e, BSOS e i TR,
H NS TS SR A IR R RS G, BEZICEAR, AT B GBI TB, B . RSPl o
e, PUTREBPAFE, RIS, SISO SRR, ot e LR eI AT SR AN (R At
B 5B

—. KR TERETEEEMSRRFHRES S ETEAETRH] (BIAE | 57, KIS ) MHEAS &
SERBORIL, B A ARG 1 7R TR AT,
(— ) KR TR SEE B AL AN . R S A, A
R TR E R B AR e TR S i NS, Btk S4B, RS e NG, RUTEI, SRS AR
ZACHIAL, PRI, B TR K R BRI TR,
e, Bk, RS DAEE, R TN TS (Z) RERREL B SRS S
TS . FORCUR TR SE R, ST E T Ra ST R TS G R DA TR I L BT, RO

HEHRTIWERHEIT. PR RBA R R H B, AR IR PR AR R M PR AT e XU %

090 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



RBLTE IS S Ty AR AR R e v e XS, Gl s
L BT XU TP T NS R M KU S kT
AL, PSRRI AR R ] e A o P AR I
DR 2 A LB B Bk P AR E R R T L A T
TR, Hon#koe e EECHEIPTEE . SRS LI sBRISEL,
(AR LS EFH P R 2 IREEIED), FERMORSE ., N
SHSPR DL BRSSO R AR T R SE, GRS SCBL A
BN B BT AL, T8I 2l AR MR KRS TR0 e e e A
fit, JEEAGRRUTEE, O LRI, EIRAEE%R
BB, Hess T AR v A XU R AR

f\'?@
)

—. KEBNSRERARERAR

(—) KEHNUHAERS A

LK IS BAT T SR AL U R i 2, i
FRIRRR 4 | FR IR 5 T BB A A PR TN AT 240
LN, BRSO E B R MR NARTAEREE, AR
ERERBCRIN RS . AT AR R A B, s i Mk SR S B
Bl L= 5 BT Y. BRI B A PR A
S 1E SISV IR /S R E - 1 W 2 DL N P LN 7 N s
Rtk DAR A5 Re SRt R R 22 Wi, DASE IR AN b AT i 0 7R
RIS T AR PR X AR T ) M B 3o 22 75 TSR 22 UM%
B, FEEK (R REIR DL, i v JXURS R3S B OB B
2, MUESLI RN T AR RO LT, I S A
], SEHAN AR E MBI SRR, AT
PR iR SR Rl A e

(=) mREICE S Ra L

I TS WS DA USRI ZHE RS T SR L. SR
EE BTN SRS, WESTREET A, AR
BB BTN E . 95555 TS S 7 P R, (5 i T
o BiPESRIS EEL K PP R, RIS K, feseat i
e KU 3 B I AE T Ml | MR, iR
PR AR R BN PR eE RS TR
RPN SEE S A M Ok /N IR E €IS e E S F ez B !
B, SCHUNBEEE R ERhFiRmEeE .

=. KNFHRSKERERIHAR

(—) KXFHRIER ST ERIE

L AR RAE AL

IR SCTRARAR T ) FF R A A IS A ) L B R AR FRe s it
PRI P SR, 3 I [R5 70474 - Be AR Ty, o
T 7 R B R, PN BRI K 5l ) 27 SRS
IKSCAEERIEREEAT IR, PR R A SR 25 HURS T TS . 2
AR TS E T, X EEW RSB SO Ay B
IREAHR AL S I, PEAUEIE RS T S i LR, %
B TR U A K RS O TR SE , PRIETR I

SEHEAELE A SR R AT S R R A,
R TR AR TR

2. RS HERT A

AR AR PEVR BEAL ARG L, K SO 5 77
B T T B R R B BURRORAEE, A 2 )
GO R AR TT S, SRR T I e s 2 BT A
SERIBUI B LR R, B WA 1825 LA T B SRR
BEtE, KRR SRR 22 A PR T, L2 )
FE, GAREIITILMS (LSTM) | B, fkiEms)
AR AR ) T SO 5 Al S e, 51
SERI K ST R S A, R LS
SHAML G, HEENR TR, AE0SHE 5 A YL 55
WEHHIKAL, BEEBURARHI R, XU B O
F, TR Sk P R S R KK UG, T S R
REZAHIEE, SR, 2RI% % HERIIIC 6, K
TR 4 15 B0 L R T R B R A

(Z) KERERAERSTR

1. R R S A

S R 5 (L T A T K U TR . 2Rt
RUBEA B, TR BB KR B . e
SRS, YIS BRI, S7HRBEE R
SRR IR, ERASH AR, MR,
RS A, SRS SE RS . B98N ol i
BN TR, AN EE B B RN 53 7,
SIS, KT A R o 3 A B
T, ZESHUDF K SR A R R

2, VRS 5 X e B

FEACCTURRIK ETR BER AL ORGSR s e )
S A SR A TR, BB B B 7 S ST e sk
Pl AP R I AL M S0 B TR AT U S (R, 3
B BRI, FOB . SRR AR, TR
Bro g S MRRR, SR | O R A
TR, HEL A TR A SRR R S, R
FrER TR BRE RO £ SRR B B i
ORI TR, SRS B A SO F R T
R, B IISHERS, UTREmAS RN BT
CORBERE . SRR, AR AR R TR A
R BAOREL, MRS ESE, B RN AR
FE, W HOACRE A 2 A K 2 (4R DR K B i
S, RURIEI R A R AR

M. EFREFTHERNEEFIPEREIFRIK

(—) RELEFIFERSTE R

L RZBUR S AT

B B TR A TR R 2 L DUE R Ay 2, R
ALICFRMAR A G, FE2fETErmAERZAe. H—K

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 091



7KFT#2 | HYDRAULIC ENGINEERING

BB SEE R Z AR, S mr e & At B ik
ZHK, SERIHIKE DRSS Y KRS
W IEHEE, SRS RIBURILE], BUARAEIE R |
B ARUUE TR SRR AT A SR IR e e 2y =
B, REILS ., BN SRR A, A
PASCRr & RS A PP, HINEOARF BRI R, HoAL
IRERCRA . IR, MELLI R AT LR XU i
HOREAMEEOR X S SRR T R A T AR AR ey
BeAT AU, ML S A KRS U2 R FR47 P PR 4 i A0 A
BB, KA CARBATH) e SIS 2

2. WU S BT

T KBS TR A ] I A TR (A 2 A1 B KBS 1) AL
PENET O OB S AR . SR SR A
AN, PRSI S TVER PG MR L. 32 IHTT 4 Re A
TERBEICSINY, e IR A IR0 A sl MO Ay Eh s, (5]
W2 ORFI LIRS T 2 M PG S ) AREIEEE, 5IAK
ORISR B, I8 AR R B IS IR AL,
LA IRIRIL, D9 RIIEA T AR A, o

(=) RpaEF= IE St

L. QT EHELEL T

R ARG T A N7 IR A AP B A T Ty 5, DAAKA L
TREEA AN RS HIZ SN 22, SR 2Ry
TR . KGR DR LS R, P . X
BTG PRI DT RBITENE B, AR TE L
B TN T B TREHATY . i, ARSI
A, A6 D MRITAE S KSR BN, XU 7 s
s RTINS, . HLER ) SR R TR, SEE]
SRR RIZ AT SEERIX s FEIHTIE T, HmXESSEIG
A HIIS AT, B s XU DA R e e e i
B, VIR RUS: DR T LR AR A M R 25 st

2. HoRRLE 5 A0

BTG OIS, KT RS TR & 7740
PRARCIHT TN, PRI RSB T . A0S S B A
RRINEAETTIE S = AV P €I TR s 2 RS ibuy | Ree b A
SRR, Pl CNN SRS 248 &, LSTM JFEl A 3 K
Bro SRR AN TS HA B RN + R + 318770
HIPHEMARR . RGN NS ERE 5 A Zh AT TR, 456%
FARAENS RS ARSI TR, SRR SRS, (sl
RN SR, S KRBT S

(=) FRAAEER EEHRITG

L ARSI S Bt (2

DARUBS: Tz o BEAth a8 EE 7 R SR AR AL, BRI AL iR
FESRRRML LH S RO, /KR LR 2 el T AL
o PRECREE TR G IS ZRE, S TR KU
BIRIBEHEA, BRI =R, I AUE A R 2001 Ha8 & 4
R OICFHELIAE BRI, IR S TR AR BEE 154
W Ber e R XUSTTY A AR T RIs S AP I) He e 2,

W

BB, MR, SEmPEp . TS0 DR AL AL
i, &56 AUSTIEERE S TSR, SO 4dE A 3R] 5T
EREMEE. RSB TA, ST YIS & AR X
WS LA, WA N ER T REAAAE R K R B & U AT, 55
S BHESIE R TR E, fedextm MRS DO TS, (7
TP, DA ebmfe s ELU A RE LRI AR . 1
TPRECAIE REICHIZS &, (LSBT R BBl MO [ E Bl ke
e, R E IR . R AR

2. QIR R BIROPH 5

AR TRL47 g il T8 2 7R 4 PR R S0 THA LA 5 XU FEA1
& IR R UT AR = AT . KRR E
AN RN SN AN DR € e DV T aa sl v S W
FVRUABIR R L & IR WAL N 7 SRS E I LR DU A AR 2516 B
s G IRACRIRIROERERIRARER L . A\ SURIIIEbRECER AR,
BERIEZTINTRE, WPHtis IE EME ARG RDT, U HE
I KR ISR IS | SR E VOO A A A ot
FRIEAT : AR OB T, SIAANTAERBEIGIR
BIEA S RIS SRR ISR (e AR E
PRE, SRR BRI, PR RS

E\ IE\E

A T 5 A 58 I T AR LR E T E 2 RS ik 1
1, H BRI KU T A 5 18 A SR 4 R AR BT R 55
. BB e R R DA AT B R RE . I XU
SRS E IR R, JEL RN g 3
ATE . RREFRT AP, TR S 08 200 22 08 10 1 J5)
B, SCBUAA SRR E B A A AL SRR, ik
THUNEDK A SEEIE], ARSI . REESERE R AR,
H HEE G ARSI A T 58 P, (R R it 5 242
AL ERE L 15%. (LA AR ERAOKCORIL
T B AR B TR RS B B R R T, B KT
FEAE L PR R REARTS . XHRERIRTR AL, e iiE
DR A A AR DU A4 T, o R TR Sl PR

24k

[1] BV . H T SOAH N (22 A A 7 Sl 43 208 5 U TR FE (D). Hh ks
(T37), 2023.

2] BRI BT S HERs T A AT A RGeS (D] oA (Y155, 2023
3] BRFAS  FET ARG I K ATEI 25 S AR R HER ST (D] KBRS |, 2023,

4] BB . B AR RS R ZE TR R0 (D). FZEFELEAS: | 2023,
S ARE . BT A I ARIS B XA ERIFS (D). IIZREESIAS: | 2023,

6] FEEIER . BT RS T AR 22 2 A B ARAFSE (). RRIES 176 . 2023(1):200-202.
TV IR IR BN | BT RS TR AR e AT B RRIFST (). 0 - BB AR
2023(10): 16-18.

(8] 300 G . e T T XU B T A 0 BE T 2 4 AF B (). oP A R A AR S R
it ,2021,41(21):52-53

(91 A 7 il A T R FRAT T 5 K T4 (). TS 2022(24): 249-252.
[10] BLIELL AL ARG S TR AT (1] SRBCHLESI T | 2022, 39(8):2.

[
[
[
[
[f
[

092 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



	水利工程运行管理全周期优化：基于风险预控的巡查养护体系创新研究

