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Research on Progress Control and Scheduling Management of Water Conservancy
Engineering Construction

GAO Xiaolong
Xinjiang Tajian 359 Construction Engineering Co., Ltd., Alaer, Xinjiang, 843300, China

Abstract: Progress control and scheduling management of water conservancy engineering construction are key guarantee elements for
achieving engineering benefits. The article systematically constructs a full lifecycle progress control system for water conservancy
engineering construction, which is characterized by complex construction environment, strong multi-objective constraints, and
frequent dynamic changes. Research breaks through the limitations of traditional management models, innovatively proposes a
composite control method that integrates multi-level network planning and agile management, and organically combines strategic
planning with micro scheduling; Design a resource spatiotemporal optimization configuration model and establish a virtual real
interaction decision-making mechanism based on digital twins; Develop an intelligent warning system that integrates the Internet of
Things and deep learning to achieve proactive transformation in risk prevention and control. At the theoretical level, an evaluation
system consisting of 12 core indicators has been established, forming a technical path for multi-objective collaborative optimization of
schedule cost quality; At the methodological level, an optimization framework combining improved genetic algorithm and random
forest model is proposed to overcome the bottleneck of resource dynamic scheduling efficiency; At the practical application level, the
BIM5D platform has been validated for its ability to integrate all elements of the construction process. The research results have
significantly improved the visualization and intelligence level of construction progress control, providing theoretical guidance and
technical support for fine management of water conservancy projects in complex environments, promoting the evolution of
engineering construction management mode towards digitalization, and having important engineering application value and academic
innovation significance.

Keywords: water conservancy engineering; construction progress; scheduling management
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Implementation and Effect Evaluation of Soil and Water Conservation Measures in Water
Conservancy Engineering Construction

LI Qian
Anhui Anran Water Conservancy Engineering Co., Ltd., Huaibei, Anhui, 235100, China

Abstract: The implementation of soil and water conservation measures during the construction process of water conservancy projects
is of great significance for preventing soil erosion and improving the ecological environment. Taking reasonable soil and water
conservation measures, such as vegetation restoration, slope reinforcement, engineering measures, etc., can effectively reduce the
negative impact of construction on the surrounding environment and improve the sustainability of the project. By evaluating the
implementation effect, data support and improvement plans can be provided for soil and water conservation work in similar projects in
the future, ensuring effective protection of the ecological environment during the construction process of water conservancy projects.

Keywords: soil and water conservation; water conservancy engineering; construction measures; ecological environment; effect evaluation
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Research on the Application of BIM Technology in Cost Management of Water Conservancy
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Abstract: With the widespread application of intelligent construction in various construction fields, BIM technology has become an
important modeling tool in engineering management with the support of national policies. As an important infrastructure project
related to people's livelihood, the cost management of water conservancy engineering urgently needs efficient and accurate technical
means. If BIM technology can be appropriately improved and introduced into the cost management of water conservancy projects, it
will have a positive impact on project cost control. By analyzing the application of BIM technology in various stages of water
conservancy project cost management, this article aims to explore the integration path of BIM technology and water conservancy
project cost management, and provide feasible solutions for its smooth implementation.

Keywords: BIM technology; water conservancy engineering; engineering cost; cost management; technical application
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Analysis of Key Factors for Long Distance Water Transfer Channel Projects Cost in Gobi

Desert Region

FU Yingying
Xinjiang Tarim River Water Resources Survey and Design Institute, Kashgar, Xinjiang, 844700, China

Abstract: The long-distance water supply channel project in the Gobi region plays an important role in solving the problem of water
shortage in the area. However, due to the arid climate, complex geological conditions, and scarce water resources in the Gobi region,
the construction of these projects faces high costs. The extremely low precipitation, high evaporation, poor groundwater quality, and
scarce surface water resources make the design and construction of long-distance water transmission channels more difficult, leading
to significant increases in material transportation, construction technology, and mechanical equipment costs. Although these projects
have effectively improved water resource allocation, the economic and sustainable aspects of the projects still need to be addressed due
to their high cost and resource consumption. The current situation indicates that how to effectively control and optimize costs remains

a key challenge in the construction of water supply channel projects in the Gobi region.
Keywords: Gobi region; long distance water conveyance channels; engineering cost; key factors
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Research on the Construction of New Flood Discharge Tunnels for Reservoir Risk Removal
and Reinforcement Projects

ZHANG Xiaolin !, BAI Guoyang ?
1. Jingbian County River Reservoir Dam Maintenance Station, Yulin, Shaanxi, 718500, China
2. Jingbian County Water Resources Dispatching Center, Yulin, Shaanxi, 718500, China

Abstract: The safety and stability of reservoirs have a significant impact on the normal operation of large-scale water conservancy
projects and socio-economic activities. In recent years, the frequent occurrence of reservoir hazards due to various factors has made the
importance of reservoir reinforcement work increasingly prominent. The article mainly studies the key technologies and methods for the
construction of new flood discharge tunnels for reservoir hazard removal and reinforcement. Through detailed research on key technical
issues that exist during the construction process, multiple feasible construction methods have been proposed and verified through specific
engineering examples. Research has shown that a reasonable construction plan can effectively prevent reservoir safety accidents, improve
construction efficiency, reduce construction costs, and promote the progress of the entire reservoir project. The research results not only
have guiding and reference value for the construction of other similar reservoir reinforcement projects, but also can further improve the
technical system of reservoir reinforcement in China, promote safe water storage and rational utilization of water resources.

Keywords: reservoir hazard removal and reinforcement; flood discharge tunnel; construction technology; prevention and control of
safety accidents; water conservancy project
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The Development Trend of Informationization and Intelligence in Irrigation Management of
Water Conservancy Projects

JIN Yan *2
1. Xinjiang Changji Water Conservancy Management Station, Changji, Xinjiang, 831100, China
2. Changji Santun River Basin Management Office, Changji, Xinjiang, 831100, China

Abstract: Changji City is facing a serious water shortage problem, and agricultural irrigation is its main form of water use. Since 2015,
Changji City has promoted the intelligent scheduling and efficient utilization of water resources through comprehensive agricultural
water price reform, combined with modern irrigation area construction and information management. These reforms have effectively
improved irrigation efficiency and laid the foundation for sustainable agricultural development.

Keywords: water conservancy engineering; irrigation management; informationization; intelligence
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How to Strengthen Cost Control and Management of Water Conservancy Construction Projects

LI Qian, ZHOU lJie
Yangzhou Water Conservancy Construction Engineering Co., Ltd., Yangzhou, Jiangsu, 225000, China

Abstract: Water conservancy engineering projects usually have long construction periods, complex construction environments, and
diverse technical requirements, which pose many challenges to cost control. The massive project scale involves multiple stages and
stages, and deviations in each stage may lead to significant cost increases. At the same time, the complexity of the external
environment cannot be ignored in its impact on project costs. Market uncertainty, changes in natural conditions, and government policy
adjustments may all directly or indirectly affect the execution of project budgets to varying degrees. With China increasing its investment
in water conservancy infrastructure construction, the number and scale of projects continue to expand. How to effectively control costs
while ensuring quality and progress has become an urgent problem that needs to be solved in the industry. In the face of these challenges,
the management concepts and methods of water conservancy construction projects have been constantly innovated in recent years,

gradually realizing that refined and scientific cost control plays an indispensable role in ensuring the smooth progress of projects.
Keywords: water conservancy engineering projects; cost control; management
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Research on Experimental Testing of Reservoir Risk Removal and Reinforcement Engineering

WANG Yinjun
Xinjiang Water Resources and Hydropower Survey, Design and Research Institute Co., Ltd., Changji, Xinjiang, 831100, China

Abstract: In recent years, with the rapid development of new detection technology equipment and the accumulation of engineering
practice experience, the reservoir hazard removal and reinforcement detection system has gradually formed a multidimensional and
multi-level evaluation framework. However, there are still several technical bottlenecks in engineering practice: traditional detection
methods are difficult to meet the precise diagnosis needs of concealed engineering, the coupling mechanism between material
performance degradation mechanism and structural damage evolution is not fully understood, and the fusion analysis system of
diversified detection data needs to be improved. Especially in the reinforcement project of reservoirs beyond their designed service life,
there is a lack of systematic methodological guidance for the collaborative evaluation of structural safety and functional recovery,

which poses higher requirements for the scientific and engineering applicability of detection technology.
Keywords: water conservancy engineering; reservoir hazard removal and reinforcement; experimental testing; safety
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Analysis of Common Problems and Countermeasures in the Supervision Process of Reservoir

Risk Removal and Reinforcement Projects

JIANG Xingming
Xinjiang Kunlun Engineering Consulting Management Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: With the gradual aging of water conservancy facilities and the frequent occurrence of extreme weather events, the safety
issues of reservoirs have become increasingly severe. The reservoir reinforcement project, as a key measure to ensure water resource
safety, has become an important task at present. In Xinjiang, the normal operation of reservoirs is crucial to the local economy and
ecosystem, therefore, it is particularly urgent to increase the reinforcement of reservoirs. In the process of project supervision, design,
construction, and management issues have affected the quality and progress of the project. Solving these problems is crucial for

improving project efficiency and quality.

Keywords: reservoir hazard removal and reinforcement projects; supervision; common problems; countermeasures
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Research on the Implementation of Ecological Protection Measures under the Green
Construction Concept of Water Conservancy Engineering

SHEN Xiufeng
Xinjiang Xiaohaizi Water Conservancy Construction and Installation Engineering Co., Ltd., Tumushuke, Xinjiang, 843900, China

Abstract: With the continuous advancement of Chinese construction, people have fully recognized the importance of environmental
protection and ecological balance for human survival and sustainable development. The article analyzes the consequences and
manifestations of the damage caused to the ecological environment during the construction process of water conservancy projects, and
proposes practical and feasible environmental protection strategies in a targeted manner. At the same time, the system elaborates on the
effective methods and approaches of water conservancy engineering in achieving environmental protection and sustainable
development. These studies will help solve the environmental protection problems faced in current water conservancy engineering
construction, provide new ideas for the coordinated development of water conservancy engineering construction and ecological
environment protection, and have strong reference significance and practical reference value.
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Research on Hydrological and Water Resources Management in Water Conservancy
Engineering Construction
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Abstract: Water conservancy engineering construction is an important support for economic and social development and ecological
environment protection, and hydrological and water resources management is the core link to ensure the sustainable operation of water
conservancy engineering. Scientific and rational management of hydrological and water resources can not only improve the efficiency
of water resource utilization, but also effectively prevent and alleviate water and drought disasters, and optimize water environment
quality. However, there are still many problems in current hydrological and water resources management in water conservancy
engineering construction, such as incomplete systems, insufficient data collection, and low personnel quality. The article will delve
into the importance, existing problems, and applications of hydrological and water resources management in water conservancy
engineering construction, in order to provide reference for improving the level of hydrological and water resources management in

water conservancy engineering construction.

Keywords: water conservancy engineering; hydrological and water resources; strategy
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Exploration on the Application of Unconventional Water Resource Scheduling in Water
Conservancy and Hydropower Engineering Management

WANG Qiyu
Water Resources Dispatch Center of Tarim River Basin Kaidu Kongque River Water Resources Management Center, Korla, Xinjiang,
841000, China

Abstract: The rational utilization of water resources has always been an important issue of global concern, especially in arid and
semi-arid regions. As an inland province in China, Xinjiang has long faced the pressure of water scarcity. Although the region has a
certain amount of water resources reserves, the problem of water scarcity is becoming increasingly severe due to climate change and
uneven distribution of resources. With the development of the economy and population growth, the demand for water continues to
increase, and traditional water resource management methods are no longer able to cope with this severe situation. The research of this
article aims to explore in depth the technical path of unconventional water resource scheduling in Xinjiang region, analyze the
technical, management, and policy challenges faced in the implementation process, in order to provide theoretical support and practical
basis for the optimization and sustainable utilization of water resources in the future.

Keywords: unconventional water resources; water conservancy and hydropower engineering; qualitative utilization; joint scheduling;
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Governance of Groundwater Overexploitation and Sustainable Utilization of Water Resources

WANG Haixia
Xinjiang Changji Daxiqu Agricultural Development Service Center, Changji, Xinjiang, 831104, China

Abstract: The excessive exploitation of groundwater resources, especially in arid and semi-arid areas, has gradually become the main
bottleneck restricting the economic and social development of these regions. Long term large-scale extraction of groundwater not only
leads to continuous decline in water levels and damage to the ecological environment, but may also cause a series of problems such as land
subsidence, water quality pollution, and water scarcity. In recent years, the severe challenges brought by overexploitation of groundwater
have been recognized by the government and relevant departments, and various governance measures including technical means and
policy regulations have been taken. However, the rational development and protection of groundwater resources still face many difficulties,

and there is an urgent need for more effective strategies and technical support to ensure the sustainable use of water resources.
Keywords: groundwater; overexploitation problem; governance; water resources; sustainable utilization
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Precautions for Collecting Water Quality Samples for Environmental Monitoring

HUANG Jiao
Shaanxi Institute of Engineering Investigation Co., Ltd., Xi'an, Shaanxi, 710000, China

Abstract: The process of water quality analysis is often influenced by various factors, such as external environmental conditions,
selection of sampling containers, and the preservation process of water samples. Therefore, the quality of water quality sample
collection directly determines the accuracy of analytical data. During the sampling process, any errors may lead to deviations in the
analysis results, affecting the reliability of subsequent detection work. Therefore, ensuring quality control during water quality
sampling and preservation is crucial. In response to this situation, this article analyzes the issues that need to be paid attention to during
the collection of water quality samples for comprehensive environmental monitoring, providing certain operational standards for the
collection of water quality samples for environmental monitoring, and better enhancing the overall ability of testing institutions to
avoid risks.

Keywords: environmental monitoring; water quality samples; sample collection; precautions

EE IREL A SIAB R SOK B B SR I RE2 KA o KB

TRTTRE f (R RS PR K ARG GRSl U3 BIAR S 1 PP A 5 Geilsva 21K B8, 1 DR KR 58 £
Y L2 i) S8 A ORI F B (K S At AR o KBS T OB PPBORAS S AR SE . BAk, KB I KRS B S
K GRS AR 2 4 5 AT R SR Y 28 00 B 2 S I oo v A R Wi S FR A 1 SR AOE SRR, S AP S AR AR, > T
B KRS G BE S A I AR, JFRIUA A B 55 XHER RGBS NAAR R G E - B I RE AIZ L 583 ,
M AERE AR AR SRR I B . ORITT, ZKBIRE SRR KB B IR B A SE AR 5 A2 2 A (W B B i,
UG B HERAERE Y, BOEFPA S N A B IRHAS SRBURTRRER A SR SR O T I8 Se it PR . BRIk, KB B i
I BE 3 B I B 1) O 22, 32 10 5200 5 482 0 A 5 SR K HE A SR A 5 B o R % 3 S T BRI, XK BRI AR A
P, HEEEASE BRI R Bk, SREENGN.  AKPREE ) o th B oA 5 2 .

HAA B LML ZIRANERAE BT, SRAF 5 ZE A} 1 4 2 IMEIEMKRHGREFENTRE
KA sl SRR 8] SR A5 B, I HLNLBA DR 3 455 2.1 BANERE
EEOR IR SR A DMRIESRAR MK BE 6 3 S S ok FEZK R it R AR PR BT M L R vy, B SRR R 30T

PORDL . ASCREVEAR PRI K BFERREE P OGBS0, 0 SRPFBRE R A B0 U5 Z9 284k LLROK A
SRR « MO RO 2 SRAE I SR SRR, B e — e R BT IRE dh AR Ik 5 HE
AE RFE B 5 B A M B L R E VSR AT S5 07 T, P Bt m RO, bR . BUKETR, TRES]

5 E K AR RO R 5 U5 T PR 5 G FEE PR Jal) 22 230 AT S5 S 00 40 )
1 K BEMEE IS8 TEE X SEPES AT . [RINY, KUUEEE . I AR A DL SR AR E

IR EERE MR R 5 BRI BRI FREISERIR, TRESBUKFEER PR R T A B2t it
TR WK IR AT RS AT Rz () . B K5 111 A B SE SRR UG L o BBAh, TR A . K
FEAR O REI, T DASE I B2 /K A rhis QeI L R e A, BUKAEEYI RIS BIRIE, thr] RERm R
AEDL, KRGS RENS KRR, AT KIS G RIRCR SRR . T aX 2 B ARIAR IR 3R R % H AN 224k,

Copyright © 2025 by authors and Viser Technology Pte. Ltd. 43



@f' VISER

KALEHE - 2025 8% 4]
Hydroelectric Science & Technology.2025,8(4)

KL St R 2R 5 52 BB BEAR B (e, 33 T 5 1 7K 5 M
Tgh Sy etk SR

2.2 RETNABTRESE

FE 7K TR b SR A A 5 W WS A s SR TH I P 251
TR H A — A R 25 KA R B = g SoR R
SV, FEAR PR ME AT REAS AL AT 52 M 0K ) R
PRI EEME o — D7 T, SRAETHRI AT RE A RE A B HER AR 25
SRR DA BRI () 250 B IR 3, S0 R AR IR S R g
A SRR I B SR FOIR B 55— D7 T, 35 RFE LRI
o F TR RAFAF SR KIS, 2T
IR &, SRPEEE AT Bt B2 Beah, it
R A WA R 5 AN [R5 G AR AR (R T AR S T, B =
SRR S YR BRI VEAN U B, SR B AR T A2
WIBEIR, AT 52 M0 7K 5 S 300 g 4 T ek 5 A A 12k

2.3 RHEENEERER

TAEE W I R 7K R R S AR LA B W st 1
W TR R HER R R M O E T N T H R S
REMEHER A T Hh S WA S IR BEAFAE , 76 RFE BT AR
WAZBUAR R — 5 B AT AT AT I, -6 B 3 M 0
fio SRT, HETHIK R AAAEBE R, REEAIR G
I AR Bl TR R, TR SR IS B Bt AR A
Seah, WA R B BN R, REER RS
ARBL,  PIEEZIR T RAFESE S0 A TP A e

2.4 REEABHFEEM

FE KRR T R TR B M R, SRFE 2% (13 4%
R F AT BEAFAE — 6 ) 7L, 33K ) 50 2 B M RE i (AR e 1
SuEf P . W RAE A M AN S bR, KA S AT
A2 5 R EAL S N, 5 BIORE R A R AR AR A 9
— LR 7R 28 T BB T PR /K P A ML i 25 R R i
NINF, T S K TR 0 SRR B R S 4 T 45
o BN ER AT ARG R E T S B, A4
TR RES TN, FEORE AT e, AT 52 Hic 4t 1) 1
Wtk B4k, FBHEEER BN ERZ —, BT
SRR AR A R REAT 2O E, SRS R MRS rTRE 2 IR
fERFER R ZAEN . B5, ERRNARESHEANTE
KEEELR, FEMETTREARE, MG T &M a4
ZIHRFR PRI B E EAG TAE, R REECRAE RS, t
SR J5 SEAS I T AE

2.5 RHEANRIRETHE

TEK TR BE R A A M R o, SRR N SRR
FTE R — AN LR A, TR A S I HERR M S AR M= A2
HRRGI o 5 RN R AR SRR I AR A I G bR SR E AR T,
SRERT B AES T AR, WB PRy SRR TR MR,
LRIFIII A, #0T RE 24 A0 . Xl 2] BE T 20
At B2 BT Qe ml A, T RS S 2 0 BT 45 SR I AT SR
TERAEISREA, 2 RFEN T ARAL T R R o5 AT HURE

44

BUR RERGHE AR KA MR S AL E, FrREE MKFE AT e
TR RS KAR K BUIRBL o BeAh, SRS i 3
AARGENE HICHE, BT RSB NER LK, TiEE
MRMOKFR A . A, FORFERRERY, b
BORTE R FE A &5 BB 2% A BORE b R A7 AN 2, KT RE i
(R B n] e 2> 52 BURAMA, 3 T R R D0 45 R (A 1

3 MR MK RREREEEN

3.1 HIE MR

] 2 T 20 10 R T Sl A A P o 0 e e 1
AEEPERRZ O . — DA B BEARERFETHRIAMU BE 55
A AR TR BN, I RER DR TR AR HORE i BE 0 S B /K
PRI BUG , FHA&ARZRAE - B M ) B AR B 25K
FEIX IR A 28 O F B R AR AN R ) 0 AR EAT
FAREBETE, XL AT AE L5 5 7 15 St i il
X I 1] BOK R AR R 73T 5 B R 2E — ZKSE AK Jt
(RIPFA o SRAF s AR IE -5 00 A1 I T8 70 25 RE KPR IR B RS
5 LRI 347 LA OK TR AL B I 23 R, AR X 28 H ARk
BEAT A R 2 HE o RIS 18] 55 50 1) 2 HE R R AR T Rl v () 2
B R R RO HER R BRSO o SRAE IR 8] N
5K AL A F PR RAE AR 25 & R ok, ELinZ= 5 1224k
B GO, SR BERA O RE S B2 2K B 224U IR 2%
BRI 21 o SRAE AT I SEARAE /K AT G )R )R HEAT & B
X T T5 BRBEENBUR I K IR, SRAF R BOE 2 3 i, AT
RENS SIS S R 5 AR AR TGS T35 AR A B 2218 K
AR, 3 LR ARCRAE IS R AT, 76 A DR B e 1 1 £ ) e 3
FBIRIR 9% . KPR, s BA SISt S0 E
o SRFE TR U™ M A% MM I H 1) ZORBEATIEH, #
TRECAN S ZRBE A SN, 38 G 0] oF i 3 3T B ko e
B, SRIETT 0 TRAFIRE S AR HE AR P06 AE T4
RS RIBIAUE , Rl $2 O HEAT AT FE AR KR &R DA
At A7 n it R AR, DL ORRAE AR ) — Bk Ay
PEAE o R SE B RAE R R o, PR IR 2R (A A, SR IR
REPT YA R, T RE 2 X RAESE R A, IR
TR 8 BX AR, A L A BE AN TS

3.2 IR RS 7K BURAF S R ik 1

FEPR S ML, 7 BURAE S s o7 FA A 0] 1 DR K df
(AR 15 e B 1 2 0G B 3 . SRPE U (R o AR K A
ISR 35 QR A 23 A LA H brok & B 224
s W TS PR A KA, AR AR, SR RN
ATEKTIA AL E, e b A g, Plasti 1
FE AR AR A S5 Y IR I SE R o TRIAE SRS KA, anisie A
K, R RS2 R K AR (A IR LRI 23 X,
TRESCHE BE WS TR S R KA P BEAACIR D o S s o7 3 7 T A
% ETEAE 5 QLR 1 T HE A L RV AR R X A
TR HEBUA &, IR e X0 7K 5T AT REA R 5 5, DRI
PRI o I TRPIR SR A A AR, i I 7 S

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLBHE - 2025 458% 45430
Hydroelectric Science & Technology.2025,8(4)

@" VISER

ST AR I KIS, A% e, AR RAE £dfs
AR IR RE k5 AR o A5 3T RS S5 K SRR I
AE S IR T 7K IR0 ) DX S A 2 85, 38k 4 J=y Bl T
FEM T o BJF, RFF B PRIE N R 5 SEK 5 5
BT 5K 8 DRI SR SR RO ARE i BE 06 3 A A [ 0 3 Y P65
AREER, WA AR

3.3 PRTRAFREIH 5 RAER

FETR BORE it SR AR RE T, SR 5 R 1) & 2
BERE i 55 0 HLEL PR o SR ST AR 2 1 N 0 2 1] 1
M ] ) o TR AR 00 5 U A 4 N ) 300 PR AT SRR R R
Ho PR AT B M I R ) A i vk S AR R
T S0 01 2 HE R AR S0 A X R BL RO AR AR AR PR
PUE o B, X TS Qe sz R AR AR
TRAA B R T A B T S SR AN ) 219 sl R B 2 A R
(IR PR AR o 6 T35 Gl B R e HLHEBOI A WA ) 7K 35K,
T ARE BB SR 1 JE ST AT S ST o SR 1A 1 5 N
JEK A 3 P 5 I 75 5K o e IR A RE B 3 SE N 4 25
(IR, A B4Rk BRI B Je R im Qe A, (H ik
PEBERL A B FE . BRI, REEIR I BOE & &
BV BRI B K AR AL TR, T8 G AN 6 B EE AR
BRI RBE AR H o AR TS AR, SRR 1L N
BEAT RS . B0, BEXTRRERIN (A S G, Ik
POBT, RAEEIA T LLIE 2 AR TN T8 5 R
M PRI ey, o e AT B 5, SR A U T i 5 22
B, DA M IR AR A

3.4 RIEFRFURREER

FER SR ST G RE it (R R AR R A, 8 & O RAF
B 5 WA DR B HE B 1k 5 T FEVE I B IA T - AR
PR TG BEAPCRAE B85 , T DR e 08 A RIS SR AR
(IR PR o 5 ML B SR B3 B SRR AS . T3k A
&R FERFER S . H SRR Al E A T K, KYE
AT 55, BERE AR TUBEAE A 28 I i B b AT R, T
Tl RAE A U B3 15 T o7 [ 5 s/ N BRI N,
fag o, T ARG o EFE BT, RS IR
iR B RE, LA ORBEA AL AC . Blan, X T35 4™ B KK
PR B AER M 00 (X 35K, 58 FERS B Aot 1 B SRR A B T 5
HER M S K FOIR DL - SRFE RS LR FIRE E R 2L,
RS BT I (7K 5T 3R bbb ORI B 5 3& IR ORI < 38
WEOLT , PO 2R A 8 E A T K 2 BUK B NAE
55, AHX T DA R BE T 75 5, Nk B B H
PUTHII A A o (ERAERE T, AARTT N8 G B R A
SRERIAT, CABTSYIHEN o RFEJE, 7245 MIAA (R 5 6 58
Uf, IR EGEFEMRFE R AT (I TR], B LR 2 H s

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

DU BB, B SR 2E VI R AR AR Ak, AT Ji5 42 4y
e .

3.5 JKFREETA B HIIRIEKF

AT DN 575 (0 3 VR 7K P B 2 5 T R /K S RE i 1)
57 B DA R S 20 B 45 B AR P o L Se A B EnR AT R
BE ST 2L 4%, WL 573 7 2 7 3R M 00 Py 56 AR i 3 5 4
VERRAE, B ORAERAE AR PN 1 R IR R E o 75K
FEZ R, KA AU K SCHb T AR A5 B PR B A8 A N 78 53 T il s
TR WA AL B, S ERLRIR A 7 AR LB . Rk
P A P AR 28 OC B 2L, ORR A TR FE I BRI 1E 8 T
Vs 3G P % A 2 e A S R SR ™ o AR
REJJ, JUH R AE TR R AT B B G SAT, Z A
B o DUE R HUR B A 250 B e, DR B RFEAT 55 R 56
o BRAERURR LA F BEARHERAT , 7 1158 X5 sl A
BAEA YA, M RPTRAERE MR M S HEm v . R
T, gUECS RS S 2 OCH T, FiRFEM IR, R
SRR R AZ AN a5 e o [R5 M I3 i 5% S
AR R R R O, 0 Ja IR R — e T B
S RUFRRIA BT A A A A RSO RARE AR IR 52
HHERWEEm, S HAAECN RECE S .

4 Z5iE

KRS i PR R B A 7K 5 20 AT 3o 2 HR AN P BRI — 38,
X T I 2 M 45 R HERf M S T SR, s T R .
I 1) 8 B A B SRR TR RS IR R I A TR
EHRAE &S, DL RRFEN 5t B T g e R
RE, A FEREE o N A PR 25060 SRR T 2 1R T mT DA R
NI DR 7K B AR SR 1 5 T S o AT R i FRR AR AN
S A K IS5 1 ) ) SR, AR A PRI AR B A B e
PRSI SR D I B FE A SRR AR I i
Pl BE AR HE L 7T 5 A SCREA R K RIS R EAR AL,
S ESA BT RIS RE .

(&3 3Cik]

(AR IRFFE RN A RS REEZREEFRI]. KR
4 53 1%, 2019, 12(8) : 58.
2]#a, F. ARTERNOEREXESREIENR
EFEAFTRI]. L ARMNT,2024,53(14) : 276-278
BlI#E AEENAREXEREEEART I ZEf
#,2019,11(24) : 131-133
[4]%R, & ARAERNFEERESREIEHR
ERFARI]. ZEFMEGFRAE, 2021,2(2) : 42-43.
A FIR (1989. 7—), HFlRik: WALRAKR K
RF, FrFfl: EATHE, Saistile(: Rl TEY
EHREARNE, BHREAH: TR,

45



KALEHE - 2025 8% 4]
Hydroelectric Science & Technology.2025,8(4)

@" VISER

KA TR A TARK ERFEG N R

B B AT KA Byt e, A48 B4+ 844700

EZE]IL 5k, MARBZEFORRBR, KA TRERRE S 2FE, BRTAETREE, HFAm#k, RBEAEAKRER

B, K, KERAFMAOZSE, RMESTFERARAIAGZLEHE. REARIAARSTENERZ—, RABR

b AR LB 42% ARBEE LB KERER)REALERE, 2 RABKF TARZR A TX—F M, T34

P, RRAORAKR A HF BRI HNTE, Mok ESRENEEF R THES A, B, RRAXOKLEHEE, TR

TR TALNT A AT C T M SR R B ¥, (RS THERE.

[EET] A A T2 K 2454 e A

DOI: 10.33142/hst.v8i4.16057 hESES: S157 SCRRARIRAD: A

Countermeasures for Soil and Water Conservation Control of Main Projects in Water
Conservancy Engineering Construction

ZHU lJie
Xinjiang Tarim River Water Resources Survey and Design Institute, Kashgar, Xinjiang, 844700, China

Abstract: In recent years, with the rapid growth of Chinese economy, water conservancy engineering construction has been widely
carried out, meeting the demand for water resources and providing guarantees for flood control, irrigation, and water supply. However,
the problem of soil erosion is becoming increasingly serious, threatening the safety and efficiency of the ecological environment and
water conservancy projects. China is one of the countries with the most severe soil erosion, accounting for 42% of the country's land
area. Natural factors such as changes in precipitation and wind erosion are the main causes, but large-scale water conservancy projects
have exacerbated this problem. During the construction process, soil damage and water flow impact cause sediment to enter the river,
affecting the reservoir's water storage capacity and even causing the river to stop flowing. Therefore, adopting effective soil and water
conservation measures can not only ensure the smooth progress of the project, but also reduce negative environmental impacts and

promote ecological sustainable development.

Keywords: water conservancy engineering; water and soil conservation; countermeasures
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Exploration and Effectiveness of Ecological Revetment Construction Technology in the
Comprehensive Improvement Project of Ecological Clean Small Watersheds

LI Hui
Shanghai Huacheng Engineering Construction Management Co., Ltd., Shanghai, 200233, China

Abstract: Water is the source of life for all things, soil is the foundation for the growth of sentient beings, and water and soil resources
are the most basic conditions for human survival and development. The process of preventing and controlling soil erosion is a
continuous development of soil and water conservation. Ecological clean small watersheds pay more attention to the harmonious unity
of ecology, nature, culture, and system on the basis of traditional small watershed construction. The comprehensive management of
ecological clean small watersheds is more suitable for the sustainable development of the ecological environment in the new era
compared to the construction of traditional small watersheds. During the comprehensive renovation of small and medium-sized river
channels, the construction of bank protection is particularly important. There are various forms of ecological revetment. This article
takes the comprehensive improvement project of ecological clean small watershed in Laogang Town, Pudong New Area as an example
to explore the construction technology and effectiveness of ecological revetment.

Keywords: ecological shoreline protection; ecological governance; comprehensive rectification; sustainable development; harmonious
coexistence
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Implementation Strategies for Flood Prevention, Drought Resistance, and Agricultural Water
Conservancy Management
XU Huiping
Xinjiang Hami City Yiwu County Weizixia Township People's Government, Hami, Xinjiang, 839304, China

Abstract: This study focuses on the water security challenges of oasis agricultural systems in arid areas, and explores the collaborative
optimization path of flood prevention, drought resistance, and agricultural water management. In response to the unique hydrological
and ecological background of Xinjiang, the mechanism of soil and water imbalance under the compound effect of high evaporation,
strong infiltration, and weak conservation is revealed, and an innovative multi-scale collaborative governance framework for
cross-border watersheds is proposed. By constructing an "ecological production” dual drive model, developing a stress resistant
water-saving irrigation technology system, establishing a smart scheduling mechanism that integrates military and land resources, and
forming a collaborative gain model for the restoration of fragile oasis ecosystems and the improvement of agricultural and animal
husbandry production capacity. The research results provide a theoretical paradigm for the efficient utilization of agricultural water
resources in arid areas, and have significant practical value for improving the water security guarantee system in border areas.
Keywords: flood prevention and drought resistance; agricultural water conservancy; collaborative management; intelligent technology;
disaster warning

EE THRAE 702 S RE Al PR FR . i T 3R E B K I 2 A AN,

AT 5, TR X AR R St HONZ i/, 28 b A P 3 T W 2 A (R REE P58 PR 7 572 3 I
7K B YR -5 40 i A S AU 140 00 B P I o I B TE OA SAR p e DRIE, P AR R BORRR R e AR T
Wi 5 X, TR SRR 5 7K O A M) P R 2 R 7 i H 2 O HESN AR A JE I A% CAT: 55 o NS AR HUK A B 58
R, AR 48 DU 0 3 T (KRS B 3C Cd DR JEE X T ot A B3 97 Uk 5 5 SR ) A6 SR F o AR FH KA
SRBINR] . 5 5K Gy S5 g R Pk . BUA I % LA 3 5 AR M BT 9k K E 77 HRAE 5 48 9 T PR B A
REEH—FUKBOR BT RESE N, ShZ X BIRPT R SRR JEfl, o2 5w AL PUX S BE 77 1 S o e [ 1t P 34
FIR G FIHLH] BRI « AR AL R ME S LS R B %, ARSI . R T, A H KR
GURFE, SINK-E- S ERME IR, BIEmEK Wi SE ™ 0 (YT pk Aile» JE R PR 0 T AR 4 NP0 L AR
B EHEAPAZ R R AT TRERZ, IREZIERER MR R, 15 9CH th BRI N\ R I 2R3 . i,
et 7K ST B B BARAL VR B, D B DCROP K BRI AT o s e ] Rt et S A RO R 3 — 22 A KA
FREEM ) 5 A4 2 e ORI (A2 S04 FEBE, DLBRT AR I T KR A e e 1 A1 Bl 9 o K KT o

1 REKMEERENX 2 RHEKFH SIS B

A TR FIAM SR [ ZOM & 22 A AN AL T R A e 2.1 REAKMBEXSEARRE
IRZFZ M XA G R 2 (RS e o AR it 122 HRITAR KA ) 52 SOA FATAE S E 1, & 208 2R

DAk 2 i B i B AL e, A KR — B B2 R
e KR RS FE A, AR AR Bt R A A 7= F7 IR

52

Ul S B ANE . WA CREKFIZEB) #ikE LR, K H
KA R AR, DL TRERON”, (HAESERRE

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLBHE - 2025 458% 45430
Hydroelectric Science & Technology.2025,8(4)

@" VISER

BSERH, K AREE A KERT LD RER RN
VR PV, X ] BE SR I BRI R A R 32% AV X
B 31 Ve A 328 AR o ThRg I H I 23— 0 51 &
S, MBI AL SR 43% 00 XA BT R
WHEB ARG B, BN ZOR KRR A 28%,
e HHE SR Z8 5 T BLSE 7 SR ARAAE T I

2.2 IR EKFIRMAZIRS ERIK

SRy LA R BRI, R BRM TRE

B RFPR I BE 1 25 o 52 Wi B K BRI 25 0 A1 AN 28 R i

BUAT HEWE AR G AR 5 2 il 5 R oK R R 2 i il 1 7
HIEZ B by . IRARBCE/KF RILEZE X, #sEfLs
E DT S B SR K, AR RE TR S BURERERZ IR,
o X AR 2 e e 3 R I 25 L VR T 32 AL L 5 i
RAHES R RCHKBOR, EEV S E s . KUk
I35 5 58T T e 2R 03 A A T 7K 32 5] AN R ML e
B BELZK i o L BEAFAE SRR &, 2E IHALHF K
BRI HEHAT R A GBI, S X IR R T
KGRI S o BB Z 1, FERE RS TAEEEA
ULHC, Je 132 25l e » 38 93 AR M RE B BEEAN Tt 5 78
AR YR AL R AR "L G, 3 BRI A A

3 HEMAME S KEKFEEL MR

3.1 TR EBIREREY

BEXT TSR ST Bl T R X R R R 5, SRR
JRUBE Rl (A9 080 1A ZRRE SR o A IR 1L A Bl v A 22 S 3 i 7
B7 YRR R, H T 58 M TR S M ATV I 5
WA, B AR . KA 5 i 4R Bt SR X AR
THMBEST o SEMAOAFHEAT “ PRUKE " 2257 i B 5K
W, fE EEAE A B BUR KR R, e, M
S5 TR A ST K 7 SRR B 35 T B R T R R
B2 55 W SR TSR o e AR A e 95 X SeAT AR S W )
TR, M A AR SR AR 3 T DAy i R LA P 7 R A
B, B IER S B E ST KA R EBRIEEOR . IR
R & B A &, FEL BRI A B R ST T ILRE IO R
IR, TF AT X R it BT E 1) 5 S HoR, il i
Tt oG SR AR AR T B AR B M RE BB
R K IR 5 HEEE T 65 5 SN R X UKt R X AL D5
%, AU TE R U B Sl B 5 R S

3.2 SRl eSS R AR

FENT ORI - R IR - BRI IR 2 RS R
HRR, MG RAE T IE DR EIENI S, LK
H 1 5 SR BTG 2 B R R BRI iA 21t 55
T FERE VR H DI AR A AT B2 1 AR S AL A
BRB AR AR R, TR SR YOLO SV fRAT (R P 28 1 il
FHE . SRR Sz R I R 2 AR, B S LR R 2
i BEAR 5 AR R T I B A2 e, SIS IR B 15 52
R SR XS (1 S . AR AL A R
WA EAGHERRIN R G, SR S A L7 Bk A TR S 4t 3

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

MR, S5 At e AL S S AT ST K 73 75 Gk
LTS AR 5 o TR EIMIL Gy S BAC R PG R 58, i
IR R HCS M R KRB B R 23 SR B, AR
KL S5 5 IR T (R 25 Fr R

3.3 FENBAASEAEXBIE

g “ R Eh-B - fRd 7 AR OK TR R,
LRI A HE L R G, RN SUE BE AR IR Z BR [#
R4S i R R EL S U Bk o ek B SR ILR G K
ROBAT o AIHT IR DR R A B B, T AR A T
R T 5 17 R P ST AL S S I A ) A AR A
TETK A8 NESIR B SR A KUK o 2 57 25 7K U B [ R AR B
78 B L AT R e X AT BB S UE I, SEBIL R BT K
TSV EER IR A ML R . T & 32 DX st fpUmK
S R BT, B i) B B h A B0 5 A s B RS S
2 R BB R B RO o e 55
~SRNRL I R AR R G B, LT RE R AL AR 4
0 2% 5 7K VE IR 1A P PR A X, 3 I XU b A AR 2R 5
BORHG 8  EK 73 TR IR R RE o MV X 2 i A Y1 4 L
i, AT TREMA I T - e e = A ELA R,
WA B REI AT IR RS 07 4 BB R HTRIK s ik &

3. 4 ESERIRIE) A AL €1

SRR DY [ By 4 IX, 75 LS K SR R
e BRI BHAL . BURFF N SEIEUK R, M “ kAL
AR AW EE - R FIRD” =R GIEHESE, JFRZ 1R
B AR 7K 3 E R SR S R G o A TR WA I
ZE A SR R, JeE 3 e SR A T A 5 o 2K
MRAETTS, PRk A T SRS R # R M
WA XSRS T 6, SR IR TR B 50K 115
SRR, SRR VESOK U FIBTAIRE T ST AR T T
IKBLAE 5 REA T4, ST RE B LI BRI AN T K FE bR B
Helite, WRIEH ST KBRS o 7R3 B
PEIAE ARSI I, L R RN ER R R
KGR BT R AT, M IR T S B WA &

3.5 ZREMESESXNERENER

FESL IR S L AR RRIR R T R MEE IR IR
SIESE 2RI BRI, B SRR A R 5 2R
K Z R AEA . i “HRRER” Bl Ta,
S PRI P /K T s Ot Wi FR 4 5 R TV Th e, 3
F2 VA DX AR R B 48 v ST EILFG SRORS YR WA S o 75 1 FH £
B KB G HIEE, SR B G LR ECE
HPRE R AR E BRI E S AT e AR XK %
SOEHLE], R OR R K S B
B e, EEEFS S TKERRNBEMER. AR
SIS 5N DKM BRI TRE R, IBILAR > Rt HIR T
BAE LS KBS TEBETR NN B B B

3.6 FMEDTREESRME

B “Priz- ML ZINRENER R, fER i

53



@f' VISER

KALEHE - 2025 8% 4]
Hydroelectric Science & Technology.2025,8(4)

FL TN 2 i W % B AT e o A AR S IR, R E Wl
SR M LRI 2 TR AE DI DR . R B AR B RS R S,
RIS XS T X35 2 A S T 280 . AR T B X 3 TE s A8 R, Y
RE SRR SR [P AR A R F S R SR 6 - M b
N TR 2%, 753 L s v K A - UK P
BIPR G, R A T Rk Lt 45 AR S HE /K K 5 B2 T
SRR RION E R . Pk B3 S5 M SR T I
KR A 2 TR B YD SRR G, B B K 2
5 St i o RE 3R TR S B K IR 80K o S r 4
—FeB A RS B, AT HE RIS AR AR S TR B
WER SRR G AR, TE RO R D 2840 25 5 R /K 73 R & i
[FIBH 4R &

4 BRI E S KREKFEEMITERLZRE

4.1 HhEINFIRIRISIES MR

RN A AT AT ARSI NG
FERY, 7 R L Ab3 G 5% i AT 7K L BEUR DTG B2 B A VE AR B
i, AR SR AR A B R R P 45 4 5 R TR K T R
MRS 2 SR R RNAR &R, R UK IR - 44
W2 TR = — TN &, SEBE K BRI S5 ht
PRI 2 A o 7R3 BRI AR A S IR 45 U R S
FENT L] AR ZE R T /K S R AR R O e R AR A Y
I 20 A B R T AN R I B 7 2 R 5 P S AR e
BIE G HEAT b RFRHERR, A A ai
ERLAE B SS S 7 AR AR TR 3K, MRS AT UL R
S E, LB R iR AR E AT .

4.2 WIERIMET B0 R B2 U ET

PR “ONTTILAL . ROE S SR AN, D
FUAE R LA W00 3 — 1 [X K 2 A X B 2%, T
ZENT K BRIR R LS, SRR R T RS
HERGIS S A I LI T R 48 AR AL AR« Byt iR i
R SOE " TR, Bl I Qe KB A, A1t
THRE TR KEEB DI RESIA UM . GF A=A R E S
BT, ZERT /R ZR40 X e 7 B BRI B 57 K AR BB 5
Lo, W AR T J A T 22 5 (15 7K AE
R IR A BB AR, TR B B W E )
REMEAEMEIEIN R S, PR A2 5 RS oK & 510
A FH K ORI o HEAT EREBK K R — AR FE-Teisiva B X
FER, 8 I 1 Bl X R HER ARG RO K izt 22 e ARBES T
Jis TERCTKHERE5 A F SR AT B[R 3 25 20

4.3 ZiNthEIEEBIAIER

B LA R U AR 2K X+ T RETE B RV BRAE AR,
8IS MOE VK 5 R B I RERE R, SEILML R KR IR SRR AL

TV PRV HE DI R, AR 22 ot (VB X 28 R DR B P AR DY o

AR IR R ERRPIIRIER R, a8 54 XN
BUE ST ANEERIZE, TR OKE R FIRAT 3 /N U g
73, BEEZNERE M5 1 KA B PR M N2 ATLR o /R
ZR LAl e XA K ORFFE X AR, SR s sCBaRA

54

ST EH A R SRS 5 RO R
AT G . RO IACRE NI 2 Bk o R A S, Sl
R KA I7e] 5 7% ARG B A SO0 e e 75 2%, T 2= ikt g
itk R D P 2 A SR el )\ 1 R IX 4
T “LAOR” g, QU2 IR RGO R T IUKEOAK
WAt KR, SEBLEEB PRIE R SRR R 2B T

4.4 FFIRIME T B E FE T SRR

I R P A5 A S MR 2 AR O b, ok
MR SR K 22 A s L [F iR . RO HE  FEd K
F IR 2 UL, 1 5E CRTaBEs S i by 7 8 B2 4510
A A A R PR ) S IR A BT o g 2 20 Y50 ) 0 i
& 6, ERARELE, HRESMSIEEMEHE, TR
R S5 K —E R 75 7K - AR S AR K W (R A SRV R R - AT
WK BT RED FE L8, AT TR H: W 50 i A0 [ JE 4
JRIEIE, SR KA & A R A . AL AR
WM EAZ AR 2R g e 3] T R S D RE AN N 7K B
DA T, T KA E AU R AR B R . fErE
225 X 5 B K ARAT AR 3, g o I [ 5] PR K
i 36— 15 FH GRS LB B[R] X 255, T R EL M 36 o AT [X 35K
KZEGEREA.

5 45i%

KRR G R I R G K-k MEE
FIRLH, QUFre th 2 T AR v R YR Y . R R,
R AL 8 TREE KB Y, B SRR IEH £ H Atk
PUHR, PR K DR URIC B R A . Sk 4
JE, WER I ER B LR B I B AR R 5 St by [R] 1 A K
BTN IR R K A BRI R R R BT TR IR AL
AURARS7 5T KK O B 2 S ATLER, S8 e B REVR R &
TREARBRAE, W@ BIE R BOKIN RS . FFFURR
AOFrEEAOL AR RO S, PR B 4fEsE 7 T2
DX IK R BT FE TG U Y, X 2298 2 BR 28 BF iR R R A
DXk E A H B ME .

(& xik]
(1] AA|ES. 2022 & B ACH IR AR M. A3 & B AR A

B, R, 2023.

(2] &3, 7 AL 2 TAE o AFI M8 BAL B R A 4 A [T, K
24,2024 (4) : 55-57.

[B]FA Mg AFRETAKEREHHEENRR LI
[ B AT 2, 2023, 33 (8) : 62-64.

(4] F M. REAFEESHEREAAEITI]L KL
KEFR,2024,14(9) : 245-247.

(5] EF 4. AR TRAEKERER# I 1+ 891ER Xt
e [J). A F %42, 2024(20): 109-111.

EZE A HhEFE (1974.6—), BlE#K: AEEIT A
#, E¥EE: AFIAERIE, SRR ECLE: HE
B ETFEEE TS ARBA, BRARLA: TRTCF
B) HERBERIET (BF).

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLBHE - 2025 458% 45430
Hydroelectric Science & Technology.2025,8(4)

@" VISER

AR HK A LRGBS

KA
a2 & A BT IR R AR A IR 8], A8 5% K5 830000

HEEIA KRR RELCRARNARLE BN EEEHRZ —, BHRERBRTROSTHHA Y, F5HEEGIETHEY
RFRIEHRE A, SRR, F500ERST XEERKAN BRI, AEREUARFTREFZEFPIM, IEFREERHLKS
FHEMRAEGT R WFR, AT ARRBEARGTE D, HUREBE, BRE. R F IR AR LR R AR T
25, B ARG EMAFEEE, SAERE KRR TAZR KIS TARTRGA R ZE, AR L E R KT R
BRI T A0 B, RALTARERE RAEBEIAZ8% 5, HE TR AR FERA KT RAIALE, CRA LR
A FE P R AR S 0 KA IR AR,

[REA] 2nk; RERAER, BRIE

DOI: 10.33142/hst.v8i4.16082 PEHES: S5 CERARIRED: A

Research on the Design of High Standard Irrigation Projects for Farmland Water Conservancy

SONG Yangfan
XPCC Surveying and Designing Institute Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: Global water scarcity has become one of the main obstacles restricting agricultural development, especially in China where
the distribution of water resources is extremely uneven, and many regions are facing severe water scarcity problems. At the same time,
traditional irrigation methods have problems such as low water utilization rate, insufficient efficiency, and serious resource waste,
which makes improving irrigation technology and management an urgent need. In recent years, with the continuous advancement of
water-saving irrigation technology, new technologies such as precision irrigation, drip irrigation, and sprinkler irrigation have
gradually become important means of agricultural irrigation. Through systematic design and scientific management, high standard
agricultural water conservancy irrigation projects have greatly improved the efficiency of water resource utilization, providing new
ideas for solving water resource problems in agricultural irrigation. Optimizing the design of high standard farmland irrigation projects
and improving water resource utilization efficiency through modern technological means has become a key issue that urgently needs to

be addressed in current agricultural production.

Keywords: high standards; irrigation of farmland water conservancy; irrigation engineering
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Challenges and Countermeasures of Irrigation Water Resource Management in Farmland

BAI Guoyang *, ZHANG Xiaolin 2
1. Jingbian County Water Resources Dispatching Center, Yulin, Shaanxi, 718500, China
2. Jingbian County River Reservoir Dam Maintenance Station, Yulin, Shaanxi, 718500, China

Abstract: Effective water resource management for farmland irrigation is the key to ensuring food production and sustainable
agricultural development. Faced with the challenges of global climate change and the current situation of water scarcity in China, we
are facing severe challenges in managing irrigation water resources for farmland. Firstly, the current situation of agricultural irrigation
water resources in China was studied, as well as the key factors affecting agricultural irrigation water resources, such as climate
change, resource supply and demand contradictions, and low irrigation efficiency. We have proposed a series of measures to address
this, such as improving irrigation technology and management methods, promoting the development of water-saving agriculture,
enhancing water resource utilization efficiency, and implementing strict water resource management regulations. We also discussed the
potential impacts and challenges of implementing these measures. The research results once again highlight the importance of water
resource management in agricultural production, which can provide effective decision-making tools for policy makers, promote the
effective management of irrigation water resources in Chinese farmland, and provide strong support for the sustainable development of
agriculture in China.

Keywords: irrigation of farmland; water resource management; climate change; water-saving agriculture; sustainable development
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Analysis of Design Points for Diversion and Emptying Tunnel of Wuyuertai Reservoir Water

Source Project

JIANG Xingpei
Hami Tuoshi Water Conservancy and Hydropower Survey and Design Co., Ltd., Hami, Xinjiang, 839000, China

Abstract: The design of the diversion and emptying tunnel of the Wuyuertai Reservoir water source project is directly related to the
safe operation and scheduling efficiency of the reservoir. Its stability is of great significance for ensuring water resource regulation and
flood control and discharge. However, due to the complex geological conditions and high-intensity earthquake environment, tunnel
construction faces challenges such as poor stability of surrounding rock and susceptibility to deformation and collapse, posing
significant risks to engineering safety. In order to ensure the stable operation of the tunnel, the project adopts the new Austrian method
construction principle, combined with a composite support system such as system anchor rods, steel mesh shotcrete, and I-beam arches.
Through advanced support, backfill grouting, and dynamic monitoring measures, construction safety management is strengthened. At
the same time, in response to the high seismic intensity in the engineering area, optimize seismic design and improve the seismic
resistance of tunnels. Through scientifically reasonable design and construction measures, this project has effectively improved the
stability and durability of the tunnel structure, providing strong guarantees for the safe operation of the reservoir and important
technical references for the construction and management of similar water conservancy projects.

Keywords: Wuyuertai Reservoir; diversion and emptying tunnel; support design; seismic design
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Research on the Implementation of Cofferdam Deformation Monitoring

ZHANG Jianmin
CCCC Southern China Surveying and Mapping Technology Co., Ltd., Guangzhou, Guangdong, 510220, China

Abstract: This article focuses on the channel dredging project of the Yamen Sea Going Channel Phase Il Project (YMEQS3 contract
section), using the cofferdam project as a research example to systematically test various displacement monitoring methods. By
comparing and analyzing different methods, optimizing the monitoring process, and significantly improving monitoring accuracy and
efficiency. | hope that these exploration and practical achievements can provide detailed monitoring data support and reference
methods for monitoring work similar to cofferdam projects in the future.

Keywords: deformation monitoring; vertical displacement; horizontal displacement; deep horizontal displacement
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Research on Construction Technology and Quality Control of Concrete Grouting Pile Entering
Rock in Deep Overcover Foundation

WANG Xiaoliang
15th Engineering Bureau Co., Ltd. of Sinohydro Group, Xi'an, Shaanxi, 710016, China

Abstract: Against the backdrop of the difficult problem of deep cover foundation treatment in water conservancy and hydropower
engineering construction, in order to improve the quality of concrete pouring pile into rock construction and ensure project stability,
this paper takes the Horgutu Hydropower Station in Xinjiang as the research object, analyzes its construction technology, technical
difficulties response strategies, and quality control points. Through on-site practice, data analysis and other methods, the key technical
parameters of each construction link have been clarified, effectively solving construction problems. The research results provide
technical references for similar projects, promote the development of related construction technologies, and have significant

implications for improving the level of water conservancy and hydropower engineering construction.
Keywords: deep cover layer foundation; concrete cast-in-place pile; rock construction technology; quality control
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Analysis of Power Design Technology in Smart Grid

LI Bo

Hangzhou Hanbang Electric Project Design Co., Ltd., Hangzhou, Zhejiang, 311215, China

Abstract: The design and construction of smart grids first need to pay attention to power design technology, which greatly affects the
quality of smart grid construction and the efficiency of its operation. In view of this, Chinese electric energy industry needs to
continuously strengthen the exploration and practical application of this technology to promote the rapid development of smart grid
projects. This strategy will play a crucial role in promoting the sustained growth of the domestic power industry and the stable
development of the economy. This article elaborates on the concept and design elements of smart grid, as well as the application of
power design technology in smart grid, aiming to provide reference and inspiration for future related research activities.

Keywords: smart grid; electric power design technology; technical optimization
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Abstract: With the increasingly severe global energy crisis and environmental problems, the utilization of new energy and
energy-saving technologies in power engineering have become important issues in today's social development. New energy, as a green
and sustainable form of energy, plays an increasingly important role in mitigating climate change and promoting economic
development. The energy-saving technology of power engineering is a key way to improve energy utilization efficiency, reduce energy
consumption, and minimize environmental pollution. The article first introduces the concepts and development background of new
energy and energy-saving technologies in power engineering, then explores the specific applications of new energy applications and

energy-saving technologies in power engineering, and finally summarizes their potential and challenges in future development.
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Brief Discussion on Application of Electrical Engineering Automation Technology in Power
System Operation
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Abstract: Modern power systems are facing a series of challenges such as load fluctuations, equipment aging, and frequent failures,
and traditional management models are no longer able to meet current needs. The application of electrical engineering automation
technology has promoted the comprehensive transformation of the power system from basic control to intelligent management. With
the gradual development of power automation in China, the system's capabilities in fault diagnosis, scheduling optimization, and
emergency response have been significantly improved, effectively enhancing the stability and safety of power supply.
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Electrical Load Forecasting and Distribution Design for Large-scale Commercial Complexes
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Abstract: The importance of electrical load forecasting and distribution design in large commercial complexes focuses on how to
optimize the design of distribution systems through accurate load forecasting. Analyze the key factors that affect electrical loads,
including types of commercial activities, equipment usage frequency, and peak electricity usage periods, in order to achieve the goals
of high efficiency and reliability. Emphasizing the use of modern computing technology and algorithm models for load forecasting,
with the aim of improving the response speed and stability of the distribution system. Considering the needs of sustainable
development, the feasibility of integrating renewable energy solutions in the design process was discussed to reduce reliance on
traditional energy and lower operating costs. The overall research aims to provide a comprehensive methodology to guide the planning

and implementation of similar projects in the future.

Keywords: electrical load forecasting; power distribution design; commercial complex; renewable energy
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Research on Building Electrical Equipment Monitoring System Based on Internet of Things
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Abstract: This article focuses on the building electrical equipment monitoring system based on the Internet of Things. With the
development of building intelligence, the drawbacks of traditional electrical equipment monitoring systems have become prominent.
The article analyzes its shortcomings in device interconnection, real-time monitoring, energy consumption management, and other
aspects. By leveraging Internet of Things technology, comprehensive, accurate, and real-time monitoring of building electrical
equipment can be achieved through the construction of intelligent perception networks, the development of efficient monitoring
software, and the optimization of energy management strategies, so as to improve the operational efficiency of building electrical
systems, reduce energy consumption, provide strong support for the development of building intelligence, and promote the process of

smart building construction.
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Research on Optimization and Application of Automation Control Technology for Water
Conservancy and Electrical Systems

JIA Zhengtang
Xinjiang Hongyuan Runze Construction Engineering Co., Ltd., Ili, Xinjiang, 835200, China

Abstract: With the continuous expansion of water conservancy projects, the automation control technology of water conservancy
electrical systems has played a crucial role in improving management efficiency and ensuring safe operation. By applying advanced
sensors, control systems, and data acquisition technologies, automation control technology enables remote monitoring and automatic
adjustment of water conservancy and electrical systems, effectively improving the system's operational efficiency and stability.
However, in some water conservancy projects, automation control technology still faces problems such as insufficient integration, low
control accuracy, and poor real-time performance. In order to address these challenges, it is urgent to further optimize control
technology and enhance the reliability and intelligence level of the system.

Keywords: water conservancy and electrical system; automation control technology; optimization strategy; technical application
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The Advantages of Creating and Implementing a Smart Water Conservancy Project
Management Model

LUAN Fengjiao *2
1. Changji Water Conservancy Management Station, Changji, Xinjiang, 831100, China
2. Changji Santun River Basin Management Office, Changji, Xinjiang, 831100, China

Abstract: Water resource management has always been a key issue in social development. With the continuous growth of population,
the acceleration of urbanization process, and the uncertainty brought by climate change, water scarcity and pollution problems have
become increasingly severe. In the traditional water management model, defects such as information silos, slow response, and resource
waste are becoming increasingly apparent. These problems urgently need to be solved through technological innovation and
management mode transformation. Smart water conservancy engineering has emerged as a product of informatization, intelligence,
and sustainable development. With the help of technologies such as the Internet of Things, big data, cloud computing, and artificial
intelligence, it can achieve real-time monitoring of water resources, optimize resource allocation, improve decision-making efficiency,
and enhance the management capabilities of water conservancy facilities. With the continuous advancement of technology and the
deepening of its applications, smart water conservancy will undoubtedly become the core driving force for addressing water resource
issues and promoting sustainable development of water conservancy projects.

Keywords: water conservancy engineering; smart water conservancy; project management model
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Research on Automation Monitoring Technology and Its Application of Mechanical and
Electrical Equipment in Water Conservancy Engineering

HONG Xiaoxiao 1, HONG Fengyang 2
1. Zhejiang Jiangneng Construction Co., Ltd., Hangzhou, Zhejiang, 310051, China
2. Zhejiang Zhihui Jiangneng Technology Service Co., Ltd., Hangzhou, Zhejiang, 310051, China

Abstract: With the increasing scale and complexity of water conservancy projects, the role of automated monitoring technology for
mechanical and electrical equipment in water conservancy project management is becoming increasingly apparent. The article
systematically studies the automation monitoring technology of hydraulic engineering electromechanical equipment, explores its
implementation methods, technical advantages, and development trends in practical applications. By analyzing the key technologies
for automated monitoring of mechanical and electrical equipment in water conservancy projects, including sensor technology, data
acquisition and transmission technology, automation control systems, and intelligent decision support systems, an automated
monitoring technology solution that meets the needs of water conservancy projects is proposed. Finally, combined with specific cases,
the practical application effect of this technology in water conservancy engineering was demonstrated, and the future development
direction was discussed.

Keywords: water conservancy engineering; mechanical and electrical equipment; automated monitoring; technology application; intelligent
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Research on the Application of New Relay Protection Technology in Complex Power Systems

CAO Ziyuan, ZHU Xiaomei, HAN Jinyi
Zhengzhou Power Supply Company of State Grid He’nan Electric Power Company, Zhengzhou, He’nan, 450000, China

Abstract: With the increasing complexity of the power system, traditional relay protection technology is no longer able to meet the
high requirements for system safety, stability, and reliability in modern power grids. The article mainly studies the application of new
relay protection technology in complex power systems, with a focus on exploring the technological innovation and optimization
methods of relay protection. Combining the rapid development of intelligent, digital, and information technology, a relay protection
strategy that meets the needs of modern power systems has been proposed, including protection algorithms based on big data and
artificial intelligence, intelligent distribution network protection technology, and the design and implementation of adaptive protection
systems. By comparing and analyzing the advantages of existing and new technologies, this article demonstrates the enormous
potential of new relay protection technology in improving the reliability, fault diagnosis, and early warning capabilities of power

systems. Finally, the application prospects of the new relay protection technology were discussed.
Keywords: new relay protection; complex power systems; intelligent technology; digitization; fault diagnosis
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Research on Fault Diagnosis and Remote Maintenance Technology for Secondary Equipment
in Wind Farm

CHENG Ming
Huadian Jilin Energy Co., Ltd., Changchun, Jilin, 130000, China

Abstract: As the core control and protection unit of the power system, the stable operation of secondary equipment in wind farms
directly affects the reliability and economic benefits of the wind farm. With the rapid growth of wind power installed capacity,
traditional fault diagnosis and maintenance models are facing challenges such as delayed response and high costs. The article focuses
on the fault mechanism, intelligent diagnosis methods, and remote maintenance technology of secondary equipment, and verifies the
effectiveness of data-driven models and remote collaborative maintenance platforms through real cases. The research results indicate that
intelligent diagnostic technology that integrates multi-source information analysis can significantly improve fault recognition accuracy,
while remote maintenance systems based on Internet of Things architecture can reduce operation and maintenance costs by about 30%.
This achievement provides theoretical support and practical reference for the intelligent operation and maintenance of wind farms.
Keywords: wind farm secondary equipment; fault diagnosis; remote maintenance; data driven; intelligent operation and maintenance
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Analysis and Application of Anti Shake Electrical Technology Measures in Chemical

Enterprises

LI Youji
Jinhua Yonghe Fluorine Chemical Co., Ltd., Jinhua, Zhejiang, 321075, China

Abstract: As a continuous process industry, chemical production is highly sensitive to the stability of the power supply system. This
paper aims to address prominent issues such as equipment shutdown, mechanical damage, and safety risks caused by electric shock. It
systematically analyzes the mechanism of action and hazard paths, and proposes a multidimensional anti electric shock technology
system. By using a dynamic voltage recovery device to achieve millisecond level voltage compensation, optimizing the dual power
switching logic to improve power supply continuity, improving the withstand threshold of contactors and frequency converters to
enhance equipment anti-interference ability, and reconstructing the relay protection setting strategy. Further establish a hierarchical
protection model for equipment and an optimization plan for power grid structure, combined with digital twin simulation to verify the
technical and economic feasibility, forming a three-level defense architecture of “prevention tolerance recovery". The research results
provide theoretical support for the construction of power resilience systems in chemical enterprises, and have important engineering
value in ensuring production safety and reducing unplanned shutdown losses.

Keywords: chemical production; shaking electricity; voltage sag; anti shake technology; power supply reliability
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Research on Risk Assessment and Emergency Response Mechanism in Substation Operation

and Maintenance

ZHANG Shuang, HAN Ting, SHI Zhaoyuan
Zhengzhou Power Supply Company of State Grid He’nan Electric Power Company, Zhengzhou, He’nan, 450000, China

Abstract: With the continuous development of the power system, the position of substations in power supply is becoming increasingly
important. However, due to various factors such as equipment aging, natural disasters, and human factors, the operational risks of
substations are gradually increasing. By analyzing the main risks faced in the process of substation operation and maintenance, and
combining risk assessment methods, a data analysis based risk assessment framework is proposed, and an emergency response
mechanism is established. Through the analysis of typical cases, the effectiveness of the proposed evaluation and response mechanism
has been verified, providing theoretical support and practical guidance for risk management in substation operation and maintenance.

Keywords: substation operation and maintenance; risk assessment; emergency response; power system; data analysis
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Construction of Water Conservancy Production and Operation Management System from the
Perspective of Ecological Sustainability

WANG Wenting
Tarim River Basin Flood and Drought Disaster Prevention Center, Korla, Xinjiang, 841000, China

Abstract: Water conservancy engineering, as an important infrastructure of human society, has long played a crucial role in promoting
economic development, improving water resource management, and disaster prevention and reduction. However, traditional water
conservancy production and operation management systems often focus too much on economic benefits and production efficiency,
neglecting the protection of the ecological environment, resulting in excessive development of water resources, destruction of
ecosystems, and reduction of biodiversity. Therefore, the article proposes a path for constructing a water conservancy production and
operation management system that adapts to the needs of ecological environment protection, promotes the green development of water
conservancy projects, and provides effective theoretical support and practical guidance for achieving harmonious coexistence between

humans and nature.

Keywords: ecological sustainability; water conservancy production; operation management; management system; system construction
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Exploration on the Application of Intelligent Technology in Safety Management of Wind and
Solar Power Generation

LIU Zengjian
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Abstract: Wind and solar power generation systems face safety challenges such as equipment failures and environmental changes, and
traditional management models have limited efficiency. The Internet of Things, big data, and artificial intelligence technologies
significantly enhance security management efficiency through real-time monitoring, fault warning, and remote control. The current
application status of intelligent technology in the safety management of wind and solar power generation, exploring its advantages and

challenges such as data security and system stability.
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Analysis and Maintenance of Operational Status Faults in Hydroelectric Power Generation

Equipment
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Ahai Power Generation Branch of Yunnan Huadian Jinsha River Midstream Hydropower Development Co., Ltd., Lijiang, Yunnan,
674000, China

Abstract: Hydroelectric power generation equipment, including turbines, generators, and control and protection systems, are often
affected by external environmental changes and internal wear and tear during long-term operation, leading to malfunctions. With the
continuous advancement of intelligent technology, traditional maintenance methods are also facing new challenges. By introducing an
intelligent maintenance system, real-time monitoring can be achieved, and potential faults can be effectively predicted, thereby
improving the accuracy and response speed of fault handling. At the same time, optimizing management systems and enhancing the
professional competence of maintenance personnel have become the fundamental guarantee for ensuring the long-term stable operation

of equipment.

Keywords: hydroelectric power generation equipment; operating status; fault analysis; maintenance
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Countermeasures for Standardization Construction of Water Conservancy Engineering
Operation Management

ZHAI Xinfeng
Xinjiang Changji Water Conservancy Management Station, Changji, Xinjiang, 831100, China

Abstract: Water conservancy engineering is an important pillar of the national economy, playing an irreplaceable role in ensuring food
security, flood control and disaster reduction, ecological environment protection, and other aspects. In order to improve the operational
efficiency of water conservancy projects, reduce disaster risks, and promote their sustainable development, it is particularly important
to carry out standardized construction of water conservancy project operation and management. However, the complexity and
specificity of hydraulic engineering pose many challenges to standardized construction. The article aims to explore the key strategies
for standardizing the operation and management of water conservancy projects, in order to provide valuable references for research

and practice in this field.

Keywords: water conservancy engineering; operation management; standardization of management; countermeasures
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Research on the Application of Intelligent Relay Protection Technology in Power Substations

ZHANG Chengli, LI Yikun, ZHU Jianwei, LI Yugian
Zhengzhou Power Supply Company of State Grid He’nan Electric Power Company, Zhengzhou, He’nan, 450000, China

Abstract: With the intelligent development of the power system, intelligent relay protection technology has become an important
means to improve the automation level of substations and ensure the safety of the power grid. The article focuses on the application of
intelligent relay protection technology in power substations, analyzing its role in equipment protection, fault diagnosis, system automation,
and operation and maintenance management. Through the analysis of practical application cases, it is proposed how operation and
maintenance personnel can quickly view equipment status, diagnose faults, and implement effective inspection and maintenance strategies.

Finally, the article discusses the challenges and future development trends faced by intelligent relay protection technology.
Keywords: intelligent relay protection technology; power substation; fault diagnosis; automation control; system safety
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