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Historical process and future prospects of river and lake management in China//Ju Maosen'?, Wu Chenhui’
(1. Research and Training Center for River Chief System, Hohai University; 2. Business School, Hohai University;
3. Nanjing Qinhuai River Management Office)

Abstract: This paper employs historical analysis, policy text research, and practical case studies to systematically examine
the historical evolution of river and lake management in China, as well as the reform and innovation measures adopted in the
new era. It summarizes the experiences gained from river and lake management practices in the new era and, by applying
theories such as ecosystem services, sustainable development, collaborative governance, and public participation, proposes
the transformation directions and implementation pathways for river and lake management in China. Research indicates that
China has always attached great importance to the development of river and lake management. Currently, guided by the new
development philosophy and General Secretary Xi Jinping’ s important discourses on river and lake management, China has
promoted the implementation of the River and Lake Chief System, the national strategy for major rivers and the national
water network, and the creation of Beautiful and Happy Rivers and Lakes. These practices have collectively shaped a set of
reform experiences suited to the new era in river and lake management adhering to the guidance of Xi Jinping’ s ecological
civilization thought, leveraging the advantages of the national system for accomplishing major tasks, fully utilizing the role of
the River and Lake Chief System, consistently upholding the concept of systematic governance, continuously strengthening
the river and lake supervision system, and vigorously enhancing the application of new technologies. In the new era, river
and lake management needs to achieve five major transformations: from focusing primarily on river and lake project
construction to emphasizing river and lake resource allocation, from river and lake development and utilization to ecological
rejuvenation, from government-dominated management of rivers and lakes to societal participation in management, from
focusing on river and lake health to the construction of Beautiful and Happy Rivers and Lakes, and from traditional river
and lake management to the realization of the value of ecological products. These transformations aim to further enhance the
effectiveness of river and lake management, achieve harmonious coexistence between humans and nature, and ensure the
sustainable utilization of river and lake functions.

Key words: river and lake management; historical evolution; new development philosophy; River and Lake Chief System;

Beautiful and Happy Rivers and Lakes; value of ecological products
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Research progress on characteristics of hydrodynamic-induced cavitation bubble collapse at different scales//Ge
Jie', Xu Wei®, Wang Xiuli*, Guo Wenzhuo', Zhao Yuanyuan' ( 1. Shimge Pump Indusiry ( Zhejiang) Co. , Lid. ;
2. School of Energy and Power Engineering, Jiangsu University; 3. Research Center of Fluid Machinery Engineering and
Technology, Jiangsu University; 4. School of the Environment and Safety Engineering, Jiangsu University)

Abstract: This paper reviews the research progress on the characteristics of hydrodynamic-induced cavitation bubble
collapse from both experimental and numerical simulation perspectives. In terms of experimental approaches, the
advantages and disadvantages of two main methods of hydrodynamically inducing bubbles, namely electric spark and laser,
are compared and analyzed. The research progress on the physical characteristics of bubble collapse is elaborated from four
aspects: free field, near-wall region, far-wall region, and the interaction between bubbles and particles. In terms of
numerical simulation, the development of bubble numerical simulation methods is reviewed from macroscopic, mesoscopic,
microscopic and multi-scale perspectives, with a focus on the interaction mechanisms between cavitation bubbles and walls,
particles, and other bubbles during the collapse process. It is pointed out that future research on hydrodynamic-induced
bubbles can be carried out in directions such as improving synchronous observation techniques, innovating pressure
measurement technologies, and promoting deep integration with artificial intelligence and big data technologies.

Key words: cavitation bubble collapse; hydrodynamic induction; laser induction; electric spark induction; multiple

scales; review
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Abstract: As a typical megacity facing water quality-induced water scarcity, Shanghai suffers from limited local water
resources. Although transit water resources are abundant, the security of its water supply is severely challenged by threats
such as saltwater intrusion and sudden pollution incidents. Based on the natural geographic conditions and water resources
zoning of Shanghai, this paper introduces the composition of the city’ s water resources, the characteristics of water quantity
and quality, and the current utilization status. Based on existing research, methods for analyzing and estimating local water
resources, transit water resources and their corresponding exploitable quantities are summarized. The limitations of certain
traditional methods when applied to highly urbanized river network regions are identified and future research directions are
proposed.
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Research on runoff generation and concentration mechanisms and process simulation based on runoff
experiments//Xu Qin">”* | Yuan Xiaoqi'”*, Chen Xing’, Cai Jing®, Jin Chen®, Lin Xiaoqing’, Zhou Hong' (1. Institute
of Hydrology and Water Resources, Nanjing Hydraulic Research Institute; 2. Yangtze Institute for Conservation and
Development ; 3. The National Key Laboratory of Water Disaster Prevention, Nanjing Hydraulic Research Institute; 4. College
of Water Conservancy & Architectural Engineering, Shihezi University; 5. College of Hydrology and Water Resources, Hohai
University ; 6. College of Hydraulic Engineering , Wanjiang University of Technology; 7. Minging County Water Conservancy
Bureau)

Abstract: To address the mismatch between point-scale physical formulations of runoff generation and concentration and
their application at the watershed scale, a prototype rainfall-runoff experiment was conducted in the Nandawa experimental
catchment from 2017 to 2018. Multi-source observations, including total runoff, stratified runoff components, groundwater
level, and soil moisture, were collected. Based on the representative elementary watershed (REW) theory, watershed-
scale conservation equations were derived using mass conservation principles, and a distributed REW hydrological model
was developed. Layered runoff simulations and validations were then performed in the nested watershed in conjunction with
the Xin’ anjiang model. The results show that the REW model effectively reproduces seasonal runoff dynamics, with good
agreement between simulated and observed series in terms of both trend and magnitude. Errors mainly occur during extreme
rainfall events. The layered runoff simulation results based on the five-subzone structure are in good agreement with the
observed data, effectively capturing surface runoff, interflow, and groundwater runoff. The simulated soil moisture content
is generally consistent with the measured values. The runoff simulation method based on the REW model provides a new
technical pathway for hydrological process simulation and mechanism analysis in small-scale watersheds.

Key words: runoff experiment; runoff generation and concentration mechanism; REW model; nested watershed; layered

runoff
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Research on variational data assimilation for river water quality modelling//Xu Jian', Lai Xijun’( 1. Shanghai Water
Planning and Design Research Institute ( Shanghai Ocean Planning and Design Research Institute) ; 2. State Key Laboratory
of Lake and Watershed Science for Water Security, Nanjing Institute of Geography & Limnology, Chinese Academy of
Sciences )

Abstract: Given the increasing abundance of water quality monitoring data, this study develops a variational data
assimilation model for one-dimensional unsteady river water quality simulation based on the optimal control theory of partial
differential equations, with the goal of improving the accuracy of river water quality simulation and prediction. Twin
numerical experiments are conducted using the water quality decay coefficient, initial conditions, upstream boundary
conditions, and river pollutant load processes as control variables. The results indicate that the model can extract useful
information from observations, rapidly correct the control variables, and identify spatially distributed water quality decay

coefficients, initial conditions, upstream boundary conditions, and river pollutant load processes, thereby enabling model

predictions to approach the actual water quality dynamics of the river.

Key words: water quality modelling; river network; variational method; data assimilation; mathematical model
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Research on influence of valve opening time on transient hydraulic characteristics of a mixed-flow pump during
shutdown process//Chen Huixiang' , Wu Weisong' , Wang Chuyi®, Feng Jiangang', Huang Fujia’, Xia Chenzhi’, Kan
Kan®, Xu Hui'(1. College of Agricultural Science and Engineering, Hohai University; 2. College of Water Conservancy and
Hydropower Engineering, Hohai University; 3. South-to-North Water Diversion ( Jiangsu) Shuzhi Technology Co. , Lid. ;
4. School of Electrical and Power Engineering, Hohai University)

Abstract: To investigate the effects of opening time of vacuum breaking valve on transient hydraulic characteristics of a
mixed-flow pump unit during the shutdown process, a full-flow geometric model of the pump unit was established. The
actual vacuum breaking valve device was simplified into a ball valve model with equivalent flow area, and the coupling of
ball valve opening-closing motion and impeller rotation was realized by the dynamic mesh technology. Three schemes with
different valve opening times were designed, namely the advanced opening scheme, the synchronous opening scheme, and
the delayed opening scheme. Three-dimensional numerical simulations of the shutdown transient process were carried out.
The influence mechanism of valve opening time on hydraulic stability during the shutdown process was explored from three
aspects : external performance, pressure fluctuation characteristics, and internal flow characteristics. Combined with the
entropy production theory, the energy dissipation law during the shutdown process was revealed. The results show that the
external performance parameters, pressure fluctuation and internal flow field evolution present similar variation tendencies
under different valve opening schemes, while differences exist in temporal evolution process and variation amplitude. The
opening time of the valve exerts remarkable impacts on the transient performance of the unit. Compared with the
synchronous opening scheme, the advanced opening scheme reduces the peak values of torque and axial force, yet it may
induce more severe initial hydraulic impact. In contrast, the delayed opening scheme delays the operating condition
transition, which makes the reverse extreme values of torque and axial force increase to 1.26 times and 1. 21 times those of
the synchronous opening scheme, respectively, and amplifies the pressure fluctuation amplitude at the siphon crown.
Moreover, the delayed opening scheme significantly increases the hydraulic energy loss in the impeller region. In summary,
the synchronous opening scheme can effectively suppress hydraulic oscillation, reduce load impact and energy loss while

maintaining favorable shutdown efficiency, which is the optimal strategy for stable shutdown of the pump unit.
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Key words: mixed-flow pump unit; shutdown process; hydraulic characteristics; ball valve; three-dimensional numerical

simulation; entropy production theory
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Study on spatial distribution characteristics of acceleration response of CFRD on deep overburden//Zou Degao'
Tang Chuan'?, Qu Yongqian'"*>, Ran Congyong’ ( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian
University of Technology; 2. School of Infrastructure Engineering, Dalian University of Technology; 3. POWERCHINA
Chengdu Engineering Corporation Limited)

Abstract: To gain a deeper understanding of the dynamic effects of concrete-faced rockfill dam ( CFRD) on deep
overburden in seismically active regions, seismic response analyses of CFRDs on deep overburden were conducted using a
three-dimensional wave propagation analysis method that accounts for the dynamic interaction between the dam,
overburden, and foundation, considering key factors such as valley width, overburden characteristics, and ground motion
properties. The results show that edge effects near the abutments induce relatively large acceleration responses at dam crest
regions in the vicinity of both abutments. The high-frequency filtering effect of the deep and soft overburden attenuates the
acceleration at the dam crest in the valley section. Under strong seismic loading, the reduction in soil modulus and increase
in damping further reduce the acceleration response at the dam crest in the valley dam segment. The local areas near the

dam crest close to the abutments are identified as potential weak areas in terms of slope sliding stability, for which targeted

reinforcement measures are recommended.

Key words: CFRD; deep overburden; dynamic response; seismic design
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IR A ATt S SCEALE LR
IR, 4HE  FL2F 0+ B, BE4L?
(LT A TR Bk R 15 TRRSER 2. i A2 KRR 57K 3 1) R T %)

BE. A TRITAR 22 AKIE S EMNHIE, oW T REAZTERKE TN LE M ERR
BERZINGEEBE LR, FFRIETREATESR KT TP LERPPENRIRXZ S0l
M T BT A R AR AT A A B 5 AR A A 3R 49 WA (SPR) Atk iR S X R 49 £ A VA% SPR An i
R THEMMES T RPN T AR AL TARE AT HWEZ NN LR, Z2RKA . MER
WA KR ERERERERGH a5, maT i) LiE e fe B0 om3g ik, M & SPR #9938 X,
BERE ZAM KGRI, AR RELS T EARZEMAX R, AR FHRELALE
FHERAMXXAR,

KEIR . KITABG; RAREK R ke W L e E

Multi-factor driving mechanisms of rainstorm-induced floods in mountainous areas of the Yangtze River Basin//
Wang Jingkai', Yu Tianxue', Li Jiyu',Ye Sheng', Ran Qihua'*( 1. Institute of Water Science and Engineering , College of
Civil Engineering and Architecture, Zhejiang University; 2. Key Laboratory of Water Cycle and Hydrodynamic System,
Ministry of Water Resources, Hohai University)

Abstract: Based on observed data from 212 hydrological stations in the Yangtze River Basin, this paper analyzes the
nonlinear relationships among peak discharge, precipitation, antecedent soil saturation, and drainage area. It verifies the
powerlaw relationships between peak discharge and precipitation as well as antecedent soil saturation, and quantitatively
analyzes the relationship between peak discharge and the ratio of relative antecedent soil saturation to relative rainfall
intensity (SPR). Specifically, the relationships between the basin mean slope and the coefficients (both the constant and
the independent variable coefficients) of the linear fitting equation relating SPR to peak discharge are investigated. The
results show that with the increase of drainage area, the influence of precipitation on rainstorm-induced floods weakens,
while that of antecedent soil saturation strengthens. With the increase of SPR, peak discharge first increases and then
decreases. The basin mean slope is positively correlated with the constant coefficient but negatively correlated with the
independent variable coefficient.

Key words: the Yangtze River Basin; rainstorm-induced floods; peak discharge; precipitation; antecedent soil saturation
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Effects of rigid vegetation patch distribution patterns on open-channel flow characteristics//Li Guohao', Li
Shufang'*, Zhang Jingzhou'?, Yu Zicheng"*, Zhou Zheng'( 1. School of Water Conservancy and Hydroelectric Power,
Hebet University of Engineering; 2. Hebei Provincial Key Laboratory of Smart Water Conservancy)

Abstract: To investigate the influence of vegetation patch distribution patterns on open-channel flow characteristics, three
vegetation patch coverage ratios and four patch fragmentation degrees were designed under non-submerged conditions.
Numerical simulations of flow through longitudinally discontinuous rigid vegetation patches in a river channel were
conducted using ANSYS Fluent. The results show that the longitudinally discontinuous distribution of vegetation patches
disrupts the continuity and uniformity of flow velocity in the flow field. When the unit patch size is constant, an increase in
vegetation patch coverage ratio leads to a greater velocity difference between the patch region and the mainstream region.
When the vegetation patch coverage ratio is constant, an increase in patch fragmentation degree promotes the homogenization
of flow velocity across the entire flow field. Flow turbulence is relatively strong in the region from the vegetation bottom to half
of the water depth, and both patch coverage ratio and patch fragmentation degree are important factors affecting turbulence
intensity. An increase in patch coverage ratio enhances turbulence characteristics in the mainstream region, whereas an
increase in patch fragmentation degree intensifies turbulence characteristics within the patches.

Key words: flow characteristics; vegetation; patch coverage ratio; patch fragmentation degree; numerical simulation
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PIV analysis system for large-scale landslide-generated impulse waves based on multi-lens array camera//Li
Pengcheng'®, Qin Zhen'?, Huang Bolin"*, Dong Xingchen'?, Qin Panpan'?, Zhang Peng'? (1. College of Civil
Engineering & Architecture, China Three Gorges University; 2. Hubei Key Laboratory of Disaster Prevention and Mitigation ,
China Three Gorges University)

Abstract: To address the challenge of balancing a large field of view and high-resolution flow field measurement in 3D
scaled model tests of landslide-generated impulse waves, we developed a PIV analysis system for large-scale landslide-
generated impulse waves based on a multi-lens array camera. This system integrates four key technologies: wide-angle
distortion correction, irregular image corner point mapping, rapid image fusion and stitching, and PIV analysis for large-
scale landslide-generated impulse wave flow fields. It enables observation and PIV analysis of the movement process of
landslide-generated impulse waves in 3D scaled model tests. Taking the large-scale 3D physical model test of Wangjiashan
landslide-generated impulse waves as an example, PIV analysis of the landslide-generated impulse wave flow field was
conducted. The results verify the accuracy and feasibility of the PIV analysis system for large-scale landslide-generated
impulse waves, providing a reference for further research on the movement process of landslide-generated impulse waves in
3D scaled model tests.

Key words: landslide-generated impulse wave; multi-lens array camera; PIV analysis; 3D scaled model test
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Development of a bidirectional dynamic coupled surface water flow and pipe network flow model based on
unstructured grids//Chen Tongqing'**, Chen Jiayu'?, Wang Mingna'*, Zhang Qinghe' (1. State Key Laboratory of
Hydraulic Engineering Intelligent Construction and Operation, Tianjin University; 2. School of Civil Engineering, Tianjin
University)

Abstract: To address the issue that current coupled surface water flow and pipe network flow models are mostly based on
structured grids, making it difficult to adapt to complex coastlines and urban boundaries, a real-time bidirectional dynamic
coupling model, FVCOM-SWMM, was developed based on the open-source unstructured-grid hydrodynamic model FVCOM
and the pipe network hydrodynamic model SWMM. The reliability of the proposed model was verified by comparing its
results with those from commercial software and physical model experiments. The simulated results of a rain-tide coincident
event in a coastal urban area with tortuous coastlines and complex building layouts show that the model can be used to
simulate flooding processes in urban areas with complex boundaries under storm surge conditions.

Key words: surface flow; pipe network flow; tidal current; unstructured grids; FVCOM; SWMM; dynamic coupling
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B SGRIEVARAFE R T R DA AT R R AL B AL, ST R sb R mh b3 A7 45 RO R A X I
AR B AR s BRI RO Hom, S REAW . BEL LSRR BEAERRAL
BEABKZ 0, CMC 4 Z R IR Z A B K, RN 2R SRE G pH 1L, 2
H A F Aol k TR A Hom R BUR B 540 10% 691518 £ 0. 3% % CMC F= 0. 32% 49 5% 82 4h VE A
it TR AR B A YU 4h KR e ) 84 R TR K B/ 0.4~0.6 2 18], K& & £ 18 R 3R3% K | 7Rk A A
WA EA BT AR BRI LG TR R, AR AN EBAFE L BRI AITEKR, AR
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Experimental study on effect of nano-additives on drag reduction performance of thixotropic slurry//Jin Qiwu',
Yang Ne”, Xia Wei’, Zhang Jun®, Chen Chao®*, Chen Chaowei’*, Wang Wei’*( 1. Zhejiang Provincial Water Resources
and Hydropower Engineering Quality and Safety Management Center; 2. Zhejiang Hydropower Construction and Installation
Co. , Lid. ; 3. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University ;
4. Geotechnical Research Institute, Hohai University)

Abstract: In order to identify nano-additives that can effectively enhance drag reduction performance of thixotropic slurry
used in pipe jacking construction of water diversion projects, an orthogonal test with three factors and five levels was
designed to obtain an optimal slurry formulation suitable for engineering practice. On this basis, reduced-scale physical
model tests were conducted to investigate the effects of different nano-additives on the slurry’ s drag-reduction performance.
The results show that the bentonite content has a significant influence on the slurry’ s viscosity, fluid loss, and filter-cake
thickness, the CMC content greatly affects fluid loss and viscosity, and the sodium carbonate content mainly increases the
slurry’ s pH value, while only slightly affecting viscosity and fluid loss. Consequently, the optimal formulation was
determined as 10% mass fraction of bentonite, 0. 3% of CMC, and 0. 32% of sodium carbonate. The friction reduction
efficiency of the nano-additives is generally within 0.4 to 0. 6 and decreases with increasing contact pressure between the
pipe and soil. After applying petroleum jelly, the pipe surface becomes smoother, and both the friction force and pipe-soil
cohesion are reduced. Nano carbon powder and nano zinc oxide can reduce the pipe-soil friction coefficient, and all nano-
materials can reduce pipe-soil cohesion. For practical water diversion projects, nano zinc oxide is recommended as a
preferred additive.

Key words: thixotropic slurry; nano-additive; drag reduction; orthogonal test; pipe jacking construction
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S AR BHOKHEILE 1,
®1 REEELIE

®2 EXRERITRER

K- wy/ % wy/ % we/ %
1 7.50 0.08 0.10
2 8.75 0.16 0.20
3 10. 00 0.24 0.30
4 11.25 0.32 0.40
5 12.50 0.40 0.50

B wy /% wy/% we/% WTE FHEE/s BER VRS H {4

TEACIR S0 58 WS MR TR 55 SR AR ok i
BRI S AR EL A b, #E BL Rl 5 —F2 0. 5% 1 5T
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e 1 PR A LR AT = R F 1K
IEASIRE: , MHAAS R A LL IR 2R A RE S84, i 45
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FREG S, R D K - K e 28 o ik 3% 2k
Tt S EOEEOE H 2R 508 I A
BB TIC S, PR IR Sa M 22 4 W L 1800 s AR R 32

ARG

H/mL J&/mm
1 7.50 0.08 0.10 1.04 47 11.2 1.0 10. 46
2 7.50 0.16 0.20 1.04 59 9.6 1.5 10. 61
3 7.50 0.24 0.30 1.04 81 8.4 1.2 10. 80
4 7.50 0.32 0.40 1.04 136 7.8 1.5 10. 83
5 7.50 0.40 0.50 1.04 206 7.2 1.5 10.90
6 8.75 0.08 0.20 1.05 77 8.8 2.0 10. 48
7 875 0.16 0.30 1.05 88 8.2 2.0 10. 62
8§ 875 0.24 0.40 1.05 129 7.0 1.8 10. 72
9 8.75 0.32 0.50 1.05 104 6.8 2.0 10. 82
10 8.75 0.40 0.10 1.05 228 10.2 2.0 10. 87
11 10.00 0.08 0.30 1.06 82 8.2 2.0 10. 38
12 10.00 0.16 0.40 1.06 154 7.2 2.0 10. 61
13 10.00 0.24 0.50 1.06 404 7.0 2.0 10.95
14 10.00 0.32 0.10 1.06 1025 10.0 2.0 10. 81
15 10.00 0.40 0.20 1.06 60 9.4 2.0 11. 00
16 11.25 0.08 0.40 1.07 6.8 2.5 10. 58
17 11.25 0.16 0.50 1.07 6.4 2.5 10.99
18 11.25 0.24 0.10 1.07 185 10.0 2.5 11.12
19 11.25 0.32 0.20 1.07 605 8.0 2.5 10.79
20 11.25 0.40 0.30 1.07 7.2 2.5 11.15
21 12.50 0.08 0.50 1.07 6.0 2.0 10. 65
22 12.50 0.16 0.10 1.07 669 9.7 2.0 10. 64
23 12.50 0.24 0.20 1.07 8.2 1.5 10. 80
24 12.50 0.32 0.30 1.07 7.2 1.5 11.12
25 12.50 0.40 0.40 1.07 6.4 1.0 11.18
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I AP B M A RBUE AT ik A R A Ky PR, R T — A K T Kriging AR FZAE R RAL ok
83 B MARBIE Ty ik %7y kiRt 35 T M 5 7 AR 7 ik AR ) M IR B ey s AR AR b
AR AAE 6 Kriging RIEAE R R G HRIE £ FF e & F W) 2L BHT 69 AR R B & 37 AF RS2 A mn R A4S
J# 54 Kriging AR IZEER FFHEAT T, A Z 0 RS A, 25 B AR T MR S a2 4 4k
AL AT IG AR R R BN R AR B AR R AR T AR G AR FRBE A AR R i IR Y
BAM, AmRGRERE, TREFBIEE R AN E kR AR A U T ey R
RS RILALR FhAR 09 AT 2R AR BIR B BT R 4% 3 BUR 4T 5 T3 3 M

KgEIR . LM ,i‘iﬁ:}i/fﬁ: ; Kriging RIFEAY A AE W)

Parameters inversion method for rockfill dams based on Kriging surrogate model optimization algorithm//Gu Ke,
Fei Xiangze, Liu Jialong, Zhang Yan(State Grid Eleciric Power Engineering Research Institute Co. , Lid. )

Abstract: To address the low efficiency of conventional methods for parameter inversion of rockfill dams, a rockfill dam
parameter inversion method based on a Kriging surrogate model optimization algorithm is proposed. The method first extracts
a small number of initial sample points from the parameter space using the Latin hypercube sampling method to establish a
relatively coarse Kriging surrogate model. New sample points are then selected according to various infill criteria to update
the sample set, thereby obtaining a higher-accuracy Kriging surrogate model to perform optimization until the convergence
conditions are met. During the process of gradually adding the number of sampling points, this method can ensure that the
newly added sample points fall within the parameter space with the greatest potential for optimal solutions, reducing the
randomness of sample point selection of traditional surrogate models and thus improving inversion analysis efficiency. The
verification results from an engineering case show that the proposed method can reduce the number of finite element model
calculations, improve the sampling efficiency of the surrogate model, shorten the parameter inversion time, and enhance the
average calculation accuracy at inversion analysis points.

Key words: rockfill dam; parameter inversion; Kriging surrogate model; infill criteria
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(1. PRI = W AT BRA RS AL A T4 B G 5 2. RS2 H I ST TR e
3. R AR K LA BE 5 4. BEDRFDK AL SR\ TR SR AT BR A =)

WE . AT MY K isde & MM R EE KIBAT )G K& E KRS EALIE, KT 2019—2024 F K
R A LM E AR 5 2014—2018 F 71 K L3 7H’ KR F 3 %4t iE  sT b 4547 % 2 Mann-Kendall #2
# \7})?/% SIS B4 iﬂ'ﬁl\;}a?h ST ERBEERKENT TSR, BT, &
R R LBBHBKEE KRG, My BT RIS, TiRKEZIAL S A BN T4 5
Fedk iR B FLAT 18] 2 e A AFAE ﬂj}iym%i\? il JG AL B A R AL E I mm 3G 3% | R o BAE B 45
MR 2.52m™ ¥ E 3. Tl m, m e R AL E KGR ARG N R R A F Y E K
0.52°C A 55 2.64°C, F5 £ M 7. 78% ; b e /KB B EHIAEIK0.53C . 455 1.93C,
FARAERER0.6%~11. 1%, ’J‘ﬁ%lﬂé&&ﬁﬂi AR R B I A 3R K AT G 4~26d,

KR A BRE T KR KRB R R By RIEK I & B KR

Analysis of water temperature variation trends in Xiluodu Reservoir area after impoundment of Wudongde and
Baihetan reservoirs//Tang Yuchuan', Zhang Yong', Zhao Zhongwei’, Wang Xiaoting’ , Xie Changjiang*( 1. River Basin
Hub Operation and Management Center, China Three Gorges Corporation; 2. College of Harbor, Coastal and Offshore
Engineering, Hohai University; 3. College of Water Conservancy and Hydropower Engineering, Hohai University;
4. Sinohydro Engineering Bureau 8 Co. , Lid. )

Abstract: To understand the variation patterns of water temperature in the Xiluodu Reservoir area after the impoundment
and operation of the Wudongde and Baihetan reservoirs, this study analyzed the spatiotemporal variation characteristics of
water temperature and the evolution process of thermal stratification in the Xiluodu Reservoir area based on in-situ water
temperature observation data from 2019 to 2024 and historical hydrological data from 2014 to 2018. The analysis was
conducted using mathematical statistics, comparative analysis, and the Mann-Kendall trend analysis method, incorporating
thermal stratification evaluation indices. The results show that after the impoundment of the upstream cascade reservoirs,
the thermal stratification stability gradually increased. Downstream water temperature exhibited a flattening trend,
characterized by higher values in autumn and winter and lower values in spring and summer, and the occurrence of low
water temperatures showed a lagging characteristic. Furthermore, the degree of water temperature flattening and lagging
increased with the number of cascade reservoirs. The peak value of the thermal stratification stability index increased from
2.52m ' t03.71 m™", while the vertical temperature gradient decreased year by year after impoundment. The mean inflow
water temperature decreased by 0.52°C in summer and increased by 2. 64°C in winter, with the annual temperature range
decreasing by 7. 78%. The mean outflow water temperature decreased by 0. 53°C in summer and increased by 1. 93°C in
winter, with the intra-annual extreme variation range decreasing by 0. 6% to 11. 1%. The occurrence time of the minimum
water temperature at various cross-sections along the channel was delayed by 4 to 26 days compared with the pre-
impoundment period.

Key words: cascade reservoirs; discharge water temperature; reservoir thermal stratification; the Xiluodu Reservoir; the

Wudongde Reservoir; the Baihetan Reservoir
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HWE. A ki,LXi{’b/u,]’_']‘—/ﬁﬁ*ﬁ‘-ﬁi/ﬁi}ii}iﬁtxfﬁﬂ(ﬁ#% Mg e AEFNBRIE 1A
ﬁ;aﬂfaéﬂlmmﬁ,%ﬂﬁm?f% S 2 30 JE A B @ A AL A Fo OpenFOAM = AR TR

T,I:"Fﬂ%zé#%&/&ifiiéiktﬁiﬁﬁm }J\K\_/luﬁbj]\mu oA BE AT KKK RIS AEAEK
REFTEN AR R BRI TR FRAFFRITT oM, SREWA  HIBEREME ZHA
LT HERBRIICIE K 2 AR R DGRk R R TR, BB R R A
0.837~1.464 Z B TAL; Fa#ih B R EBERERELIK AR ER K, LR LB E LA 55.07%~
72.67% , 3t BT JRIR B R ABR YL T K N H AR RBARS, Frakidid Rk 1, RIk
WA 12T T EARKBAR A, AESRK,FFERRAE T RILBMH R BAAE KA LR
FAHEE A 0.868~0.928,

REIR] . S 3T BRI L K D b ARCR Bk R4 BTN R AR A

Influence of bottom slope ratio of upstream and downstream connecting sections on hydraulic characteristics of
large interchange culverts//Cao Jia', Lin Qingwei', Wang Hui*, Chen Wu’, Tang Limo', Qu Yihan', Zeng Qing'
(1. College of Water Conservancy and Hydropower Engineering, Hohai University; 2. Jiangsu Huai-Shu Xinhe Management
Office; 3. Jiangsu Luoyun Management Division )

Abstract: To investigate the influence of the bottom slope ratio of the upstream and downstream connecting sections on the
hydraulic characteristics of large interchange culverts, the interchange culvert of the Binhai Hub of the Huaihe River Sea-
Entry Channel (Phase IT Project) was taken as the research object. A parametric study on the bottom slope ratio of the
upstream and downstream connecting sections was conducted using a 1 : 30 normal-section physical model and the
OpenFOAM three-dimensional numerical model. The hydraulic characteristics of the culvert under different flow rate and
water level conditions were analyzed in terms of flow capacity, velocity distribution, sectional energy, head loss, turbulent
kinetic energy, and turbulent dissipation rate. The results show that the total head loss coefficient of the culvert exhibits a
nonlinear variation pattern, first decreasing slowly and then increasing rapidly, with the increase of the bottom slope ratio of
the upstream and downstream connecting sections. The total head loss coefficient varies between 0. 837 and 1. 464. The
maximum hydraulic gradient of total head occurs at the downstream culvert inlet and its connecting section, where the head
loss accounts for 55.07% to 72. 67% of the total head loss, and this section is the most sensitive to changes in bottom
slope. Both excessively large and excessively small bottom slope ratios are prone to inducing unfavorable velocity patterns,
thereby affecting the flow capacity of the culvert. The scheme with a bottom slope ratio of 1 : 7 exhibits the minimum head
loss, the optimal flow pattern, and excellent and stable hydraulic performance under different flow rates, with its flow
coefficient ranging from 0. 868 to 0. 928.

Key words: interchange culvert; bottom slope ratio; hydraulic characteristics; head loss coefficient; the Binhai Hub of the
Huaihe River Sea-Entry Channel
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Method for intelligent guidance and operational quality control of underwater excavation based on digital twin
technology//Wang Zijian, Liu Donghai, Huang Tao, Sun Chenyang ( State Key Laboratory of Hydraulic Engineering
Intelligent Construction and Operation, Tianjin University )

Abstract: To improve the quality of underwater excavation operations, this paper proposes a digital twin-based method for
intelligent guidance and operational quality control of underwater excavation. By developing intelligent guidance hardware
for the excavator and establishing the geometric relationships and kinematic equations of its components, efficient
calculation of the bucket tip pose is achieved. A building information model ( BIM) of the underwater excavation profile is
established using Three. js and Unity 3D, and a digital twin model of the excavator is constructed by integrating real-time
sensor data. Finally, based on real-time calculation of the relative distance between the bucket tip and the target excavation
surface, an intelligent guidance and operational quality control strategy for excavation operations is developed, and the
corresponding system is implemented. Case study results demonstrate that this method enables three-dimensional
visualization of the excavation process and remote collaborative monitoring, provides intelligent guidance for operators to

correct deviations, and ensures the quality of underwater excavation.

Key words: underwater excavation; pose perception; intelligent guidance; quality control; digital twin
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Real-time load adjustment strategy for hydropower stations under frequent grid load fluctuations//Fang Guohua',
Ren Xudong', Yan Min®( 1. College of Water Conservancy and Hydropower Engineering , Hohai University; 2. Department of
Hydraulic and Hydropower Engineering, Tsinghua University)
Abstract: To address operational instability issues at hydropower stations, such as frequent unit start-stops and passage
through vibration zones, under fluctuating grid loads, a real-time load adjustment strategy was developed to handle grid load
fluctuations of varying magnitudes. This strategy flexibly selects the combination of units participating in the adjustment
through four modules: power station status updating, maintaining the number of operating units, increasing or decreasing
the number of operating units, and global traversal. A load optimization allocation model aimed at minimizing water

consumption was established and solved using a dynamic programming algorithm. Taking the Dongfeng Hydropower Station

in the Wujiang River Basin as an example, the proposed method was validated. The results indicate that, following

optimization, the cumulative number of unit start-stop cycles over three days and the number of instances of crossing the

vibration zone decreased by 44. 12% and 67. 21%,

3

approximately 7.6x10° m

respectively, while the total water consumption decreased by

. This real-time load adjustment strategy can effectively ensure power generation demand,

significantly improve the economic efficiency and stability of hydropower station operations, and thus provide reliable

technical support for the real-time dispatch of hydropower stations under frequent grid load fluctuations.

Key words: load fluctuation; real-time adjustment; load allocation; dynamic programming
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