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1 Introduction

The notion of well-posedness is the premise in
analysing partial differential equations. A well-
posed problem implies a) existence, b) uniqueness,
and ¢) continuously dependency on the given data,
or stability, of its solution (Evans, 2010). The
shallow water equations (SWEs) represent the
conservation laws of mass and momentum
governing open channel flows. Despite
widespread use of the SWEs in hydraulic
engineering, their well-posedness issues have
received comparatively limited attention. This
study critically explores Cauchy problems for the
one-dimensional (1-D) SWEs, including initial
value problems with periodic boundary conditions.
Particular attention is given to roll waves, whose
existence as a solution to the 1-D SWEs, and as
real-world phenomena, was confirmed by Dressler
(1949). Based on numerical experiments using the
discretization scheme developed by Unami and
Alam (2012), we conjecture that when the initial
data is given by the trivial uniform flow, the
Cauchy problem becomes ill-posed due to a loss of
stability.

2 Materials and methods

For the sake of simplicity, we focus on the cases of
prismatic channels of a broad rectangular cross-
section. The 1-D SWEs are a system of two partial
differential equations in time ¢ and space x with
unknown variables /4, the water depth, and ¢, the
unit width flow rate. The conservative form of the
1-D SWEs for the unknown vector u = (%, g)’, the
flux f = f(u) = (g, M(u))’, and the source term S =
S(u) is written as

0
Ju N of (u)
Ox

e )0

where M(u) = g*/h + gh?/2 is the unit width specific
force, g is the acceleration due to gravity, Sp is the
channel bed slope, and Sy(u) is the friction slope
given as
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where V' = gq/h is the cross-sectional average
velocity, and # and p are the Manning’s roughness
coefficient and exponent, respectively.

Given that our principal interest concerns
solutions to (1) involving discontinuities, such as
including hydraulic jumps, surges, and bores, we
have to proceed within the theory of weak entropy
solutions, originally developed by Kruzkov (1970),
which primarily dealt with scalar equations. Since
the system (1) governs the unknown vector u, an
additional conservation law, following Friedrichs
and Lax (1971), is derived as an entropy inequality

2
or +i V—+h <S5, -§; 3)
ot\ g ) ox\2g

where equality holds when u is smooth, ensuring
the validity of Bernoulli’s principle.

3 Results
We consider the Cauchy problem firstly in the
framework of Amadori et al. (2002); the initial
value uo is specified as the given data
u|_ =u,eL "BV(R;R?) 4)

where L' represents the space of measurable
functions, and BV represents the space of
functions of bounded variation. The characteristic

speeds of (1) are V +./gh, which are real and

distinct as long as A > 0, implying the non-
resonance condition and the strict hyperbolicity.
However, the Caratheodory-type condition (P3) in
Amadori et al. (2002) is violated due to the
singularity of the friction slope Sy(u) when 2 — 0,
and their well-posedness result fails.

However, it is already known that there exist
uniform flow solutions u, = (A, g.)" such that Sy
(u,) = So , as well as roll waves solutions (Unami
et al., 2024). A uniform flow solution is a constant
u, which has zero total variation. A roll wave
solution is a weak entropy solution wu in

BV, (R;R?), consisting of a series of waves that

propagate with a constant celerity w#V +./gh ,

do not deform, have positive total variation, and
satisfy a set of ordinary differential equations
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d%(zj =F(u)= —%[3

along the line § = x — ot except at discontinuities,
where the Rankine-Hugoniot condition

[ h, +h, h [ h, +h, h
o=V, + |[gt—RR _p + |gL RL (@)
¢ 2 h F 2k,

holds. Here, the subscripts L and R represent the
values of the variables 4 and V" on the left side and
the right side of the discontinuity. A necessary
condition for the non-uniqueness was established
for steady flows with hydraulic jumps (Mean et al.,
2022), but it does not extend to unsteady cases.
Though there can be infinitely many solutions to
the system (5) with (6), it is likely that the
solution to Cauchy problem for the system (1)
through (4) is unique.

Now, we focus on the continuous dependency
on the initial data, or the stability. The Jacobian
matrix 0F/0u for (5) has two eigenvalues A = 0
and

r==3(V-o)(S,-S,)

_2(p+1—%j((V—m)2—gh)Sf

which may take any real number, implying that a
roll wave solution can be semi-stable. Numerical
experiments were conducted for different cases of
initial data

)

(M

0
®)

. 2mhx

gsin q,
where € is a real number, k£ is an integer, and a
periodic boundary condition with a period L is
imposed. For a sufficiently large So = 0.1, a
uniform flow solution wu, (g 0) remains
unchanged, while a small disturbance (¢ > 0)
evolves to a siginificant roll waves solution,
implying the ill-posedness of continuous
dependence on initial data in the BV topology.

4 Conclusions

The numerical results support the conjecture of ill-
posedness. A rigorous mathematical proof is
currently under development.
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1 Introduction

The Keller-Segel (KS) model was primarily
developed to describe biological chemotaxis
phenomena (Keller and Segel, 1970), but it
appears in many applications that involve both
diffusion and aggregation. Extensive research has
been conducted on a simplified version of the KS
model, which is a non-local system of parabolic-
elliptic equations preserving the essential features
of the original formulation. Here, we review
several properties of the simplified KS model, and
then consider its applicability to soil moisture
dynamics in the vadose zone, which is usually
modeled with local equations such as Richards’.

2 Brief review of the simplified KS model
The Cauchy problem for the simplified KS model
is stated as

ou

M o Au-V-(uV

ot . (V) fort>0in RY |
Ay =u— Ay (1

u(0,x) =u,(x)=0 in R"
where the unknown function u = u(¢, x) of time ¢
and N-dimensional Euclidean space R represents
the density that induces the potential v = y(¢, X), uo
is the initial data, and A > 0. For N=2 and A =0,
Nagai and Ogawa (2016) showed global existence
of a classical solution when the initial data is
Lebesgue integrable and satisfies

J.:{z u, log(l + |x|)dx < oo, J.R:z u,dx < 8m. 2)

For N > 1 and A = 0, Iwabuchi (2011) discussed
global existence of a solution in homogeneous
Besov spaces, which do not admit universal
inclusion relations with the Lebesgue spaces
LP(RY), for Besov-class up. Hosono and Ogawa
(2022), wusing the regularity framework of
homogeneous Sobolev spaces, examined cases
where global existence for Lebesgue integrable u
fails to hold, with emphasis on model extensions
incorporating attraction-repulsion dynamics for N
>3 and A > 0. Since a homogeneous Besov space
can be viewed as an interpolation space between
two homogeneous Sobolev spaces, we adopt the
setting proposed by Hosono and Ogawa (2022) as
optimal for studying the Cauchy problem (1).
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3 Relevant function spaces

A Lebesgue space L(R") is a space of functions
for which the p-th power of their absolute value is
Lebesgue integrable over R". The space of
functions of bounded mean oscillation is

BMOR")={f € L, R")|| /] ,,,, <=0}

where

3)

1 _

= sup —— x)— fldx (4
11500 wﬁ%mwﬁ%ﬂhmwf()jw @)
where Br(Xo) is the N-dimensional ball of radius R
centered at Xo, and f'is the average of f over it. A
homogeneous Sobolev space F**(R") for s € R and
p €[1, o] is defined by

HS*P(RN):{feS’/P“V

Ser®M) @

where &’ is the space of tempered distributions,
which is the topological dual of the Schwartz space
S(RM), P is the set of all real-valued polynomials,
and the pseudo-differential operator (PDO) |V|' is
defined by

V[ =7 (g () (©)

where F represents the Fourier transform from the
spatial x-domain to the Fourier &-domain.

4 Applicability to vadose zone hydraulics
Gravity, capillary action, viscosity, phase
transitions, and gas diffusion govern soil moisture
dynamics in the vadose zone. The concept of
matric potential with the extended Darcy’s law is
intended to encompass these processes and
provide a rationale for the Richards equation.
However, skepticism remains regarding the
interpretation of capillary action as a gradient flow.
We collected reference soil moisture data from the
olive orchard at the Rabba site, as documented in
Albalasmeh et al. (2023). Saadeh et al. (2025)
developed a time-fractional linear model to mimic
the temporally non-local response of soil moisture
to precipitation, while neglecing its spatial
distribution. Here, we hypothesize that the non-
local aggregation term of the simplified KS model
more accurately captures capillary-driven soil
moisture dynamics than temporally non-local
models alone.
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5 Discussions

Hosono and Ogawa (2022) identified the classes of
the solution u and y to the Cauchy problem (1)
with uo € L"*(RY) for N> 3 and 1> 0 as

ueC((0,1); H>"*(RY))
ueC'((0.7);L"*(R")) (7
v e C((0,7); H*(RM) n H*(R"))

where N/2 < g < 2N/3, and the existence time T
depends on N and uo. The homogeneous Sobolev
spaces are of higher regularities than BMO(R™). It
is also shown that

[w®,0 <K, 8)

for a constant k, implicating that the potential
varies smoothly without significant fluctuations.
A numerical experiment was performed in a
square domain with Dirichlet boundary conditions
to demonstrate a representative solution of the
simplified KS model for N =2 and A = 0. Fig. 1
delineates part of the numerical results. The initial
data, with subcritical mass, has two bounded
supports within the domain. For ¢ > 0, the solution
u becomes strictly positive throughout the domain.
The two peaks merge into a single peak in finite
time, approaching to a Dirac delta-like profile.

Fig. 1: Numerical solution of the initial-boundary
value problem of the simplified KS model at =0
(left), £ = 30 (center), and ¢ = 100 (right).

There are reference datasets consisting of 64
subsurface soil moisture measurements sampled
on 8 m x 8 m lattice at 1 m intervals at the Rabba
site. One of the datasets, obtained on December 2,
2024, was processed to visualize its variability
using the PDO |V[’, as shown in Fig. 2. The soil
moisture dynamics clearly display both diffusive
and aggregative characteristics.

_':i i .

Fig. 2: Variability of spatially distributed soil
moisture, processed using the PDO |V[' with s =0
(left), s =2 (center), and s = 4 (right).

6 Conclusions

The significance of soil moisture variability in
different spatial scales is increasingly recognized
in agricultural applications, including partial
rootzone drying irrigation (Albalasmeh et al., in
press). This study highlighted the limitations of
conventional local equations to model vadose zone
hydraulics, advocating for non-local approaches
such as the simplified KS model. A possible
amendment to the simplified KS model, which
does not fully account for the phenomena in the
vadose zone, is to replace the Poisson equation
—Ay = u — Ay with an alternative formulation, for
instance, (—A)’y = u. Future work should explore
hybrid formulations that integrate the non-local
aggregation term with a nonlinear singular
diffusion component.
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Non-Contact Detection of Energy Loss due to Leakage

based on Ridge Detection using Wavelet Transform
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Evaluation of Hydraulic Characteristics of Rubber Membrane-Type Uprising Flap Gate
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L0 bREL DL, WMIEY ) K X HAEE 000
BT 500, IS ORRAR (FE o

1805 FREE) LV b KICARY, OV E

FRET 213 FEEE O & /- LT, Ml h & O B 0.000
%, KBRS EDo THERIT W EBES N

DL, KEWEA 1.5~2m BRI/ D &, B

DN 720, REAREITZ 18 K b ETRE
WREEEEDEIZ/2 5 EBESND,

0 0.05 0.1 0.15 0.2 0.25
KR (m)

-3 BERS— FICHITS H-Q R

BETERSHE - BRERS— N, REBH 2022-143971, (2022)

HIEE  AMPIRIE, BEMOKEEMBEE BREEHSNIER R FE CIrEIfprsEpase) TRER 7 — b
DIFFEPASE | DSR2 %1 THEMi Sz,
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FTHIIYNL/ T4 bODRERERVREERICET S LE1—
A Review of the Growth Rates and Environmental Factors Affecting

Alternanthera philoxeroides

Oy B « HARFAE™ - mhad™
KONO Satoshi®, YOSHINAGA Ikuo™, MUKAI Akie™

1. [FLE&HIC

B K PE CREEANRAEMICIRE S pps
TWabF =Yy ) 2 A4 T
(Alternanthera philoxeroides) (LL'F,
H ) 1%, T OMERLEIRS )R O e
WIGTED D THIER b TR DI BE A
W) L bRESNDLFERTH D, EITK
WTHEBL, KEEEEATERT 5720, &
EARFUT B BE KIFT (Bl 2L Asif
Tanveeretal., 2018 ; £5)I1 5, 2021 ; 4&
M5, 2018) (Fig. 1), LavL, fE¥E
K T2 B2 B W T, T AT DR
ABG ISR ORRFHEFIE, FEH SR~
ToRRY CI3EEH © (2020) OfIER Y72 5720, & 2T, KHEME ~ORAZYERANZHLIET 2
Bl et 2123 h, T HmORERESCAB I EL RFTREERNSEZ L2 —3 5,
2. REREE

FH ORI IO KD TAEE T DM L 0 IR, FHiEaB (B 30em O7' 7 A
F v 7Ry MIESK 10em, BEEK 3mm, 2~3HinbR5F HTOXEBIHE) (28T, 3,
KA, KB/ ABEREE T CIIFEEMIC R L, ZOHBESR (%) 1%, FHE 4.28+0.52,
B R 12.1720.45, M P2 EE 8.64+0.32, ME R 11.27+0.36, ZEHFE 11.59+£0.49, /v F (&
Bz R e LI MBEsl) imifg 8.67£1.03 Th 5 &t 41T\ 5 (Jia Xinetal., 2007), FH =
&R UL BMHISN KT TH D A A3 F 2 X% 3 OREREDOIHS R ERNK 2.3%/day TH
% 7=® (Hussner, 2009 XY &HH), FHTOfE 11.26+0.36 1347 5 5I2FH4 T 5,

F—A N7 VT OBNOUMIZINT DT H = OREE OFRIEINEFEIZ 227 5 F 61 TlE, 2004
£ 12 FICHEREANK 290 m2 78 2005 4F 12 A £ TIZIEK 880 m2 (ZHA R L, AR INEFEIX 200% &
WESINTNWD, IHIZ, 0% 4 FRTERBEITHEML, 2009 412 A2/ 7,300m? & HH S
oo 4FHD SFEHORIL, FRIOWEEOIERFIL 22%I2W LI=n3, w3 1,200 m? #0
L7z, ZAUZE, 2.2ha DO 1.3%23F H ZIZBOI TN =D 5T 32.7%IHM L= Z & %

Fig. 1 T A=YV 7A FUBIINZE LT DT

RS BAT T SEAFSEERFY  Institute for Rural Engineering, National Agriculture and Food Research Organization
F—U— N FRESRAEY, RIRHISRTE, FEKFERR
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AL TWD, 5AEMO BRI R OYEREE L 43 mly (BEHERFZE22) THh-o7-, (Clementsetal.,
2011)

3. HBICEELTRIFIREER

(1) B&H

TR R E OB A RO R TR (photosynthetic photon flux density, LA, PPFD) ODB#fRIND,
W E RN 12725 PPFD 2549 5 mol m? day! T&H Y, F U (XEFH Thodk S 7= PPFD
LUV D) 10 57D 1 D PPFD L~V TR L, A7 TE D[RR STV 5 (Longstreth
andMason, 1984), F7-, HHE LT a—F (I ARKODELZOXIIOLELZDLEELEDIZLEZLD)
FAEROREBMETIE, 30CTRBAEE 20 HONBRKFNOFHETY 2 — FEAERITENEN 80% &
2% Tohbd, 2FV, FEEEOHMTIL, SIS SN/ RE L RFRICEILIZIRZE DM T,
R D B SOH B35 & HE TR S A A~ ANZZET /2 <, a2 — MEARICEEL T, H o
72N 2 RS S TWD  (Shen et al., 2005) ,

(2) XUk

B CIXTEHSIEORKH 3 29°C, H/hA DK 4 CORM: FTEBNHEGR SN L@t S
N TW2% (Panetal, 2006), F7-, FEBR=ETIE, HIFCHE LZIRESMIL, BREIZ 10~40Co
REFPHCHZEL, v a— MRAERENREKRIZRL0030C, —F, REISCO—EDOHRHETT
@/1—%%$h%nén&#oto®mMml2%90

(3) &M

H. Zhangetal. (2017) 1%, H& (J1WD) DZFE L~V (5 : N500mg/kg, 1 : N 100mgkg, 1K :
N 20mg/kg) KON/ L (F N ERIBFEDOP, F:ND1/10 P, {£: N D 1/100 D P) %4
Z, 8kg DRy NTTHTaHEE Lz, ZORE, NP EAEWEARPHESIND, £, K
B LAV RE WG EITIT 5 A & OIREGHY: (B £72i3F v a v 7)) ondhicsn
THAREMEE SN, AT DEAEED T 5 & #E LT %, Bolanos & Longstreth
(1984) 1%, REOESHEINERE DK INT o ANDEBE TR D728, T HZZx LT 0,
100, 200, 300, 400mM @ NaCl Z M9 53R 2 FEhE L 7o, € OFEER, RKREE TH 2 400mM
DEFETYH, IR SN2 -7z,

(4) ZOMOBRBEEAN

T HZDEB DR SNIZHAOBKEIL, ROROZWHA OBKEIX 0~1,071mm, i
B LU 7= A OFKEIL 2.5~140mm & O#ENH D (Yanetal,, 2020),

%%%Ti THOKS &, AT ORS, REOKGEARERE VO TZBREER N T T D4

\ZR R KT T L OMERNH D, Shen 5 (2005) (FEREEEN & £ = — FEAROBR

%/\WL THOK X, RFEIFXIHEKS 10~55%THRIEL, THIKDD 30%D & ZZy a— K
FIERNPIRKTI3%E 72D T, REARIT, HHEKGN40%E 45%0D L &2 - & H RV,
FEZATTREN Y 22— FREAEICKIETEEL, 0~2cm TV 2— MREAERNE L, WATHES
RS 72 DI DI TRARP TR Uiz, KREMERL, HATTFERS HRLS 251250 TH
BRI U, MRS D 10em 25 &, MO @S & BEds JOH T 01 4~ A
DML ORENZ AR TR 2o 7o, MEOKSEHEIT, T HTORK~OMEREL, 3, 6, 12,
15 HREIZKIZIR D S TZRZETH, TNEN83, 70, 67, 63%E VI EWV T 2— MEERTH T,
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— 5 CHEIZXT L CIE98 <, KOEHENZINTILTS, 58, 42%D L X ITRED 73, 45, 22%H
Va— FEAEL, KDEAED 20%ANO & XL = — MEAEITHR SN oo EiE L
TW5,

4. F&H

JEATHUSIZARA L 208 5 F = OMR ARG T 2I12HT72 0, pRRIHRE & REEERIZET 5
LB a—%fTolo, THEZOMERE IOy & i L TR\ 2, A OSSR 4~29C
DRI THRENAIEETH D, Z D7z, bifiE & AL A bR < A ARSE OFBFE CII A 48 U7z ik
ENAGETH D, F7o, HBRIITIHNL OO, [KIREECRAKICHRNZ LD, BNOEE 0K 5
GMEF CIISERET 2 AIREMED MO TIR W 2 L B3R ST, DM E 2Bz LoD, %)
72RER LD 2D T E T2,

(8] ARFZei, WNERFONFZERITE & Society5.0 & DIERE L 7 1 25 A (BRIDGE) [E#%
BRI & B PE 2 DT RIS SRR OARME AN OBIFE | Ol &2 % 1 TiT - 72,

51 FH SRk

A Hussner (2009) : Growth and photosynthesis of four invasive aquatic plant species in Europe, Weed
Research, 49, 506-515

Asif Tanveer, Hafiz Haider Ali, Sudheesh Manalil, Ali Raza and Bhagirath Singh Chauhan (2018) :
Eco-Biology and Management of Alligator Weed [Alternanthera philoxeroides) (Mart.) Griseb.]: a
Review,, 38, 1067-1079

Daniel Clements, Tony M. Dugdale and Trevor D. Hunt (2011) : Growth of aquatic alligator weed
(Alternanthera philoxeroides) over 5 years in south-east Australia, Aquatic Invasions, 6 (1), 77-
82

David I. Longstreth and Catherine B. Mason (1984) : The Effect of Light on Growth and Dry Matter
Allocation Patterns of Alternanthera philoxeroides (Mart.) Griseb., Botanical Gazette, 145 (1),
105-109

Haijie Zhang, Ruiying Chang, Xiao Guo, Xiaoqin Liang, Renqing Wang and Jian Liu (2017) : Shifts
in growth and competitive dominance of the invasive plant Alternanthera philoxeroides under
different nitrogen and phosphorus supply, Environmental and Experimental Botany, 135, 118-125

Huyong Yan, Lei Feng, Yufei Zhao, LiFeng, Di Wu and Chaoping Zhu (2020) : Prediction of the
spatial distribution of Alternanthera philoxeroides in China based on ArcGIS and MaxEnt, Global
Ecology and Conservation 21, ¢00856

Jianying Shen, Mingquan Shen, Xiuhong Wang and Yitong Lu (2005) : Effect of environmental factors
on shoot emergence and vegetative growth of alligatorweed (Alternanthera philoxcroides), Weed
Science, 53, 471-478

Jorge A. Bolanos and David J. Longstreth (1984) : Salinity effects on water potential components and
bulk elastic modulus of Alternanthera philoxeroides (Mart.) Griseb., Plant Physiology, 75, 281-
284
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BINAT-, bBAZSEE, CFRRE T (2021) < 39HUINC I DR ESNKREM T =YV ) A P U D
o3 EAEE - IERER, EARFERGRICEBL OKLE), 77 (2), 1039-1044

A, ExoRE, fillEEe, Sl SiEE, &I, gARILSE, IRE (2018) : F
TEEHIRIRAN - EET DIRKEF TV L 74 o, KEOH, 86 (8), 11-14

AL, IO, MRS, LRI (2020) @ REERE 2 G 72 b TIRISAISSRK O XR &
M, Kb, 88 (11), 3-7

Xiaoyun Pan, Yupeng Geng, Wenju Zhang, Bo Liand Jiakuan Chen (2006) : The influence of abiotic
stress and phenotypic plasticity on the distribution of invasive Alternanthera philoxeroides along a
riparian zone, Acta Oecologica, 30 (3), 333-341

Xin Jia, Dongjing Fu, Xiaoyun Pan, Bo Li and Jiakuan Chen (2007) : Growth pattern of alligator
weed (Alternanthera philoxeroides) in terrestrial habitats, Biodiversity Science, 15 (3), 241-246
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NDT-CE 2025 Shn#&

Report on Participation in the International Conference on Non-Destructive Testing
for Civil Engineering 2025

HRXFEARZER HARKE &
RARBIKZFXFkR % H * T
EUHEBENIFHMESM PR E-EH H
WAXFRPRE & /R X &
MBRFRFRELRYRE £ F — E

1. [FC®HIZ

EARTR B OIMPHRA BT 5 [HER X% NDT-
CE 2025 (Non-Destructive Testing for Civil Engineering
2025) YA320254-9 H 23 H2H 26 HOHRT hr=
HHEA I =iz TR (BE-1),
EH LY, KRaEeE Th 5T —74 K Ninel Alver
% & ITREREN T2 ORE v 2 a > “NDT
for Optimum Maintenance and Management of in-Service
Industry, Irrigation and Urban Water Infrastructures” % 4
B L, SEEEICSm Lz, AT, S E
FH D ORG-SR I 1T 2 2
R TAEO R & RISV THET 2.

2. EFf=5#E NDT-CE OFYiLb & 2025 &=
EOME

International Symposium on Nondestructive Testing in
Civil Engineering, NDT-CE %, KA ViEE O AT
BRI HT D IR A DO S A T 1985 4RI
s SN ERSHE CH D, N4>, TAV, 75
YR, AL ARET =1y BRI EIZIFET LI
BRI B S LTV D, BRI B O IR A
ERE w7 2L LTHEF TV DLEBESEOTTH 40
FLUEOBEREHTL2H00O—2>ThD, EEHEDO—A
THDLHKRT: - g5k H 2003 FlT~LY » TRKF
TRt &7z NDT-CE 2003 & 0 fikfiicsin L <k
v, 202549 HICBRMEE S LA RS CITREEM T
T IS D IR PE ORI v v a v (%
iR, Special Session 11) % K& F:A## T & 2 Ninel Alver
BAZ ORI L0 ARHE LTz, 2025 FR3ICITEE
ZHUNZ30 0 E, KIS0 BNSE LTz, A YA —
A2 RNUTHEOBIEITMNAT, KESLT—1 v 3%
EH, ®7 T 0bIEHAREE, BEN603MA
bolz, AANDIL, FEELITMAT, KRR
Bt LAHEFERl A 7 Seim B e 2R AT SE SR -« B
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NDT-CE 2025 BfifE KR

BE-1

A B S et Gt T NE N & Tl I & v S e 4
kv ey —RK - PR R, AGEERY:
REFBE TR - AR SRR SIN LT, =ik
DRFEMHEITF—/ — b LI F =3 {f, F—F 17
LB T—va s 13, RAZ—T LB T— g
> 6 1D 122 fhoWmEMTONTZ, BRI
Impact Echo, Ultrasonic, Digitalization & Al, Modelling &
Reliability, Corrosion, Sensors, Quality Control, Structural
Health Monitoring (SHM) , Radar, Education, Acoustic
Emission, Concrete, ?fttl, 11 ¢> Special Session 7 34£%E
SN, HEoBHOFEELRT -, ¥F—U—FT
NDT, SHM, BIM/CIM, Digital Twin, Maintenance
and Management, Damage, Degradation % Cd %, i
BROFZE D5 & 70 DIEIEWT, W o80E, ERL L
DETHY, EEOLBRIGE LKA 7T (EFK
W, K, TEMKERSRE Lchiag) 134048T
OLHDVHER SNz, EHEFRIIBITSINT 1
10 X — Y RED 7L — 85 NDTnet
(https://www.ndt.net/index.php) 2IZAF INiz, Zh
TA—=T 77 ATHY, BKOHST5ITABICH
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"T&E D,
F—/—hFLIFx—lE, KAV Ia—~VIFH
K% Christian Grosse #%(Z & 2”NDT+SHM: Strategies
for the Design and Rehabilitation of a Sustainable Infrastruc-
ture”, >K[E - A U /A K% John Popovics 1 IZ X
% Physics-Informed Artificial Intelligence in NDT-CE”,
RAY » UA == NG ZREEM BRI IE
FIT Martin Schickert $f91%(Z & % Integration of Non-De-
structive Testing Results in Building Information Models”
3ETHY, WO bt AR O RERR-OHERTE
BUCIT DI HILiE T, &5 DX, BIM/CIM &\ o7z
B OBBNC L 5T —2 > =7V v 710 L DR
DEFAERLHEE Y A7 DAL & & I Sesmit7E
DRI &7z, I Christian Grosse (% EU B 1
RTZFECI T L IFBIERA DO LRI AN TH Y
H AR DI R AT &L DTSV, kil H
i, EHLDOKA VT TITET BBHAICONT HA
IR A AL NN,
AEHEITANEO@E Y 11 OFFRIlE v a & 12 OfF
Wity va sz, EiZar7 U — MEEY
Z U ZHIREE 2 5 O T At AR B3 2 FRmdE R A
o IrFER SN (BE-2),

3. Special Session 11 “NDT for Optimum
Maintenance and Management of in-Ser-
vice Industry, Irrigation and Urban Water In-
frastructures” ($FAllv P a > 11 TIT%
XK, EBAK, LTKEIZERDKA Y
To5DHBFEEDOREILD-HDIEWHIE

BREl HBiE

2025 F 2k TORBIE v ¥ v 11 OYE(iFIE 2022 47
IZAA A« Fa—VY v b i CHf# 417 NDT-CE 2022
ORI RBEfEH & LT ML adfiE A X3 — L
ARINTOHDIE -T2, EARTHESBFOIEMERE
%, FIGEBOBRNEE 2T —~ Lo TEY,
JIRCHIBREE TV 700, £ L TREER THLE
FXKFIEER 132 < OBRET 2508 0> b T AUTHEFIC
ADZ LiE72wn, Lnl, BERBNTERSELTS
KER « AKFIHBFZE & FEMER A & OfiA 13 BIM/CIM
RT NI A, T=E 2T VTR EOHER
ZHEINDABIZBWTEHEIC/R> T\, FHIEEN
KEAF, HELERE, ZaxPflEeTcxsrH
BT THOHEEBROT VX VY A BT 5 B
DENTEY, BHRRETHL Z LITAWTH
%o JESEEAITEAY, FUXNLYA OB TRL L
by, KEE - KR & RS & O EAERICE T A5
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Measurement principles

BEE-2 &y arvTORRKR

HRIIZ V. ZoORICBLTE, BRI LKL T
HAFEBIRE DR L TV D DO TIIRWEAS I Dy, 20
£ O BRI D 2025 FREHEO TR TH I3 Ninel
Alver #ti% & $5R1E 2022 k%S, BUROIESER
BB O THRANKIT TNDKA 7 T ERRIC
U7op ) « fii & KBE « KR & oBE 5B %
WO &S T=, Ninel Alver BFZ7)> 5 I3/KE « K
FIRNZBE T 2988 OB 2 AH S 4, SRR
AT LA WFFEER R O 1 ) A AT T2,

Ay iarTiE, $iARE Ninel Alver BiRIZHNZ
T, BB TRZPRTRE - AL D'y a
B I, RERN LR A I T 2 72D AT
PR 2 1, AR LR LR, IR RS 11, KikE
B () BAIRAFZERT 14, BB R 1 R OFE 6 3%
RNz, By a g, EELOINIX— ) —
kL7 F ¥ —%4T > 7= Christian Grosse % &> % H.0MC
10 fE2REE S L7z, FiRlty v ay 11 2M#lT 5
L, 1 PRSI A - &R K D “Development
of Quantitative Evaluation Methods for Surface Roughness
and Abrasion Depth in Agricultural Open Channels” 373%§
R3Nlz, a7 U — FRKEOEFRAUICET 5
HTHD, KEoIE, FHIEINIINA T, BHFEHT
DFEREB R ENT-Z & TEAT L OH@EE L 2
ERN TR ORRMEZ PR LTz & OFBE Nz, Z
DOREITRERMN LRICBNTE L O RERHL H
v, TARTZOBELIE & Hlk U AL 72318 Tl
WIZA DDy, B2 BYEIEIE U< RO - FHICE D
“Practical Feasibility of Al Image Analysis and Digital
Twins for Remote Management of Drainage Pump Stations
and Agricultural Canal Gates” Y723FE&R 47z, RREHRK
13 AL 2 & 57— MERRDLO BB & A 753
DUIKY I 2 b— 3 VInT DX ALOBLED Higgim

Eh (B-1), Ky varomicirbiiz
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-1

SH-3

Special Session 11 TOHRIKR

Christian Grosse 2% DFfEIZIWTHE FEkA x5 & L
T VAN A URERINTWIZZ EnD, S50
HiE TR TEIEOWAKEF L I 2 b— 3 T HART
RATITR VLR TS o 72 7e IR R
TSN, HERIERR(LIZFE O PSR OB X
0, A7 I RPN EERSIBIT R 5 T TOARFE
FIE, ERHYREHZ & L TER 2807, 38 3
BUEIE, IR RFRYERE - R (o Z& M RS
fr) 12 & % “Detecting Pressure Waves during Earth-
quakes in an In-Service Pipeline System for Agricultural Irri-
gation using Numerical Analysis” 3 3% Iiiz, /3
AT T A N TIAT D MEERFE KT IZ BT 2 SR
HIRREHRE RS STz, HUERED /S 75 o P8
DEBGFEMCHE SN2 LD, B - g LK
FEEIG L O EAERNC BT 2 3R SR 2 WL O BR %S
DEFEMPHER SN, B 4EIT, HRURTRFR
FREE PSR - HHIZ XY “Water Use Estimation
and Leak Detection Using Transient Pressure Data in Field
Pipeline Systems” O3 &K Sz (BE-3), #il-i2/E
TP L DI/ABIN S L 2 b—v a3 VIERREEIN
7eo Z< OHFEEPHEE LFOMEB LY, av 7 ) —
L%, JEMdEMRA Tora s & L, WA KB
DFFED I H T HIRHE T o712 2 &b HHE 7RIS
ZRFo TSN BT N2, B 7o ek

34

BEEOTERTH D & OFWIHNE =T 72, 5 5 U
i, RARERE (BR) BARFRFSERT - FEE Coil TR
FPt) 12X % “Use of 3D Image Data for Leak Detection
of in-Service Deteriorated Water Pipeline” 7T ¥, HA{
JETRF: & HR KT & DI D—EB 38R S
AT B 6 AL, R KPR TP LR WIRRER - 42
¥712 L Y “Evaluation of Subsurface Damage for In-Ser-
vice Concrete Dam by Time-Series Deep Learning with
Three-Dimensional Shadow Modeling” ® & #H L T, &3
Mar 2 ) — N LERRI e DB L BE LT E
SRR & RIE S (LSTM) IZ X 28451y < =
L= a URERDIIRE ST, ARRITT—TRF L
DEEEILEWIZERR TH D,
—HOFHEXTIX, =227 U — MRKBEST — Mix
fii, RNTBAE, ~ATTAy, mEERHN= T
V— b LExGE Lle, TAUIARSFHO L7250t
LTHHEREFEOHDIIR L I LT, RIEORRS
a0 5 2 & CTHEIAFRIBETOHES B BRI =
WHERBCTH 5 & ODRGEE OF N TFE bz, —J5l
BT, MEE - & LK - KR & OFF BAEH 2 A
FXRE L TND TN, BoKKEEROFEREFHN
MRS E Y 27 OE RN &, IEIERAITE O
AR SN DF R TH D L OBABEN
Too BEERMN T EE2HM L3 DA ML TRk
#53 CHISEF~DO IS ATREIC /2 5 2 & 2O T
IRNIES D I AR v >3 O - HEZE L
TRERN TR alert e R - b D LB Z
TW5,

4. FHEOFEE

2025 FFRFETIFZ S OFAERSIML T, R
BE ORI O P AEREIIA—T VT LB T —
T a RN AL =T LB T — g T & ORFFEER
BEFEFE LT, BARDSIFAbERE KRR S
FEATERRRR 1 4 & R R TFRERE) b i L2 R
1 4, LA 3 £ 065 s A0S L=, B8
KFOFAE R EN T A HEM L LTV, fFE
DFAE L Pl U CHGE ) OB e KBS 1E7R &,
%< OFEE LD TR TE 2L OFENE =,
COVID-19 (¥l =7 A L RAEYYE) AR
WAT L7ct%, ERSEORBIMER Ch o720, A
TP LRI T 2 E03% < OB IHED
HEAF TN, BHORRAZ —F v g T, 7
ISR e D NIRRT T2 D D B )
JeBFER STz (BE-4), #Aik Christian Grosse 25
MHIE THARAND LWERRH %K) & ORBEZ W

-
(-
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72120y DX D RBEET-BRAS %O EEEN T
FIFABIL TP DL/,

— 7 REERERE

KEWIMH, E1#EE Th D Ninel Alver iz OFTE T
H—RETHEMEHB Lz (BE-D), #hlRHE
ALHICBET 2 IR E Y — 7 v a v TR E S
NTHEY, 30 AFOMRLENOOZFHA (FITH)
DENSTHE) DT OBT ISR O, fi#hT
BEROZWNCEIT 3BT A TV, [AEROHR
FHA 2 A TP R RERBICBNWTHERT H 2 &
T, BARENDOR kv 7 <=3 A hOFT M EIC
BSLODTIIRNTEA D D,

BEhHYIc

ARHTIE, 202549 H 23 AM 526 HOAFET hv
T HERE A R I — A TRV CHME S L7 ERE S
NDT-CE 2025 (23T, 48 55l - JEE L7
SR B> Special Session 11 “NDT for Optimum
Maintenance and Management of in-Service Industry, Irriga-
tion and Urban Water Infrastructures” % H1.0MZ ¥4 L
Too JREEEKFIMRR OREL - HE1E & KEL - KRN %2 B &
U731, 7 ¥ 2 iz i-3< BIM/ICIM ~
DORIEIRD BN D4 BIZBNT, EATHSHA~L
JERFTREZR A LR EANBAR TH D Z LB SN2 >
7o WKEIRZE 2028 FI2HFH - hay RHTITH
N5, RESEREOSMEFL TN D

51 A 3 |k

NDT-CE2025, https:/ndtce2025.com/ (2025439 A 29 H)
NDT.net, https://www.ndt.net/index.php (Zff 2025 4£ 9 A 29
H)

Takuya Kanamori, Mitsuhiro Mori, Shohei Kawabe and Yusei Ki-
mura: Development of Quantitative Evaluation Methods for Surface

5.

6.

D
2)

3)

Roughness and Abrasion Depth in Agricultural Open Channels,
(2025), hitps:/doi.org/10.58286/31652 (& 2025 49 A 29

H)

Toru Nakada, Hiroto Kichise and Hirohide Kiri: Practical Feasibility

of Al Image Analysis and Digital Twins for Remote Management of

Drainage Pump Stations and Agricultural Canal Gates, (2025),

https://doi.org/10.58286/31723 (ZFR 2025 49 H 29 H)

Taiki Hagiwara, Takashi Ohkubo and Kaori Hoshino: Detecting

4)

5)
Pressure Waves during Earthquakes in an In-Service Pipeline Sys-
tem for Agricultural Irrigation using Numerical Analysis,
(2025), https://doi.org/10.58286/31655 (2R 2025 4 9 A 29
H)
Yohei Asada, Taiki Hagiwara and Tetsuya Suzuki: Water Use Esti-
mation and Leak Detection Using Transient Pressure Data in Field
(2025), https:/doi.org/10.58286/31675 (%

6)

Pipeline Systems,
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8)

7

Y

2
==l

t

(b) BEOSE s L Ot

=4 ﬁx&—t“>a>f®%i%ﬁ

e

BE-5 I—4SKEIZEH
MR 2025429 7 29 H)

Toma Tsubota, Yuto Takahashi, Taiki Hagiwara, Yohei Asada and
Tetsuya Suzuki: Use of 3D Image Data for Leak Detection of in-

e Bl

Service  Deteriorated ~ Water  Pipeline (2025 ) ,
https:/doi.org/10.58286/31692 (Z:HH 202549 H 29 A)
Kazuma Shibano, Taiki Hagiwara, Tetsuya Suzuki, Kentaro Ohno,

Masaomi Kimura and Ninel Alver: Evaluation of Subsurface Dam-
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