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https://www.nextmsc.com/report/smart-water-management-market?srsltid=AfmBOorMlKMKM3-FY3CZBiKi1JCa7UJAEoGIIuvDTvmf6qdpMosF_B27&
https://www.nextmsc.com/report/smart-water-management-market?srsltid=AfmBOorMlKMKM3-FY3CZBiKi1JCa7UJAEoGIIuvDTvmf6qdpMosF_B27&
https://www.nextmsc.com/report/smart-water-management-market?srsltid=AfmBOorMlKMKM3-FY3CZBiKi1JCa7UJAEoGIIuvDTvmf6qdpMosF_B27&

alniwil ciiaol galill (WaterSMART) auall olinll 2 olipy
aj2a Jugois ellag Légniuo (2,300) o fis1l anca .wasyoill
Jolill Calspb o auaell Ciepi Los .waiyyol jilga Lo (3.23)
6153 6jpal wiisgicale Glogna pndinplall glhall wa

aoAll apwill g)hbl _olall clha caa kol dlgagi

alwoll Ganyi Gjlal phi
aluall cale ahialaall jijeil Ggquull wale ayiuo adl i)

Lo wlg ljLuisiil aluall 620l ajla] o ki CLaaa,p2024 ple Jua
wal] waa @i @gull wale 63 nivo awluw aull g i Lgil Ca
aai wle o hill oa g Jooi .olwoll wale ahalaoll jyjoi
Giluiaill caa jloiiwdl wale (nalgiwellg G alpll ulani
wiiall ela waca Loy oluall eligiwl adyi wa e J ooi dll
aLal Jliall Jw wle alleall syl ahig apwill e casall

:éulanll Cilpbgoll

jalgall wale ailall aolipdl p1oni oi .olwoll aanyi ajla] phi csalo 20 wwloii ajalo aph wale atihgll alioll a5p0 Jooi
.ol ellgiwl 4o anaiio Ciligiwe ggaany sall Judsuinll aio ol Cua.olall agsilgiwl Ay wale (uihigoll alalaol
asiudl aylaill Alodell o doado yhgyeg .alioll ilga wale Cilogna elld wad Loy .aoliso Liljo Jildo Lgllagiwil LALG]
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alinll wl il ¢ I Li

aoall wpuill g)al _olioll clha caa jlail dilpagi

(3/3) duclball Cilgagill

auinill auidl pghi cad duipll Galyall Ciljlotiwl

awsall puill jla] 203 Jiguud
adaill ayull pghi waa ausd Ciljloiiwl cialhl 2024 ple waa
jjeig @oaldinll anhiill d@alleal pllell sgiwo walc aloll
2lo aisiolll angball (punai elld wale alioill jog lgiclas
auloll aill cad aboll ainill aiidl il cabuyoi jiga jllo 115

2025-2030 wadgiwl aiin jlilo 100 aniér jlofiwlll ahag 2024
4anyay Jlaiiwlll ahag 62710l a4looll waa oboll CilSab waa
(KWSC) caisilis caa camllg alinll auuwdal wa4yoi jilga Ciljlulo

algall elidlg ceugygill jlaiiwill eliy 4o dogeanll

:éulanll Cilpdgoll

nunélig puuc caa wamllg oliall gylito caa (casuyoljilga jlilo 3.2) agew Jly jlulo 11.6 &agewll drihgll oliall 455 yoiiwi
.aolaiwl 51 Juaiwo Jai 4o wamll alo aalleog olioll gijgi Cyaai wall waagi (all 2030 aigy o aggall oad waiilaiig aalillg

5l alluwnll a3 o alclnl aianll Glallanll é nlall lgilwluw
olunll 8)hLs & éloinll elli5 . Al5Lgiill wale Cilolpsll Cialj

Gldinll Glwluwll 03 6 Jio g2 i gl waoliy dolc a anig
J-u6i wan gy doypull Ailaiwillg aglagl] Gibiiai vl wale
.aluoll jilwa

Ly jllo 11.6 Goiés piybiio (e (loi diihgll alioll a5

wywill 8jladl jalgallg éuouhiill Cilalliall
aluall eldgiwl Al aljiadl canubidl sl cale sl

(ianiwlg Glallanll 2024 ple waa aoghiill Giliagll Cinoa

aiip Jdolda ,aluall G alp wad aywill §)la] jjeil jdalga
Il 62 qinll & 5looll waa (Ofwat) alinll Ciloaa o ihii

waulriw| auingulo 158 éalcl jlhigg lfilail vaa alioll GilSpb
Gbipwi go aall dlaagiwe Gudaiwa algliaa o cilo oll
&l éuloa a5g Jidac daqinll dbilgll caag .wamll aluo

:éulanll Cilpdgoll

Cilwluull 20213] 44100l caa alinll glhalaago Jac jlhl acljilg aliallg aiwll 8)ljg Lginng wall uibgll alunll axayilfiwl yagi
£lhall ala1p 8alclg duipll (ilaaill aallenl cahgll sgiwnll wale Cilwjlonllg ailglilg

alinll jap (4o 2all wale 25iii érihgll aluoll diadilfiwl


https://energy-utilities.com/saudi-arabia-invests-3-2b-in-water-sanitation-news126060.html
https://energy-utilities.com/saudi-arabia-invests-3-2b-in-water-sanitation-news126060.html
https://www.mewa.gov.sa/en/Ministry/Agencies/TheWaterAgency/Topics/Pages/Strategy.aspx
https://smartwatermagazine.com/news/national-water-company-nwc/saudi-arabias-nwc-and-sicwt-agree-establish-incubator-accelerate
https://smartwatermagazine.com/news/national-water-company-nwc/saudi-arabias-nwc-and-sicwt-agree-establish-incubator-accelerate
https://smartwatermagazine.com/news/national-water-company-nwc/saudi-arabias-nwc-and-sicwt-agree-establish-incubator-accelerate
https://www.epa.gov/newsreleases/biden-harris-administration-marks-2024-infrastructure-week-115-billion-water
https://www.epa.gov/newsreleases/biden-harris-administration-marks-2024-infrastructure-week-115-billion-water
https://smartwatermagazine.com/news/national-water-company-nwc/saudi-arabias-nwc-and-sicwt-agree-establish-incubator-accelerate
https://www.epa.gov/newsreleases/biden-harris-administration-marks-2024-infrastructure-week-115-billion-water
https://www.dawn.com/news/1881539/eib-agrees-to-fund-karachis-water-utility#:~:text=KWSC%20CEO%20Syed%20Salahuddin%20Ahmed,the%20Asian%20Infrastructure%20Investment%20Bank.
https://www.dawn.com/news/1881539/eib-agrees-to-fund-karachis-water-utility#:~:text=KWSC%20CEO%20Syed%20Salahuddin%20Ahmed,the%20Asian%20Infrastructure%20Investment%20Bank.
https://www.theguardian.com/business/2024/oct/08/water-companies-england-wales-penalty-ofwat-bills
https://www.theguardian.com/business/2024/oct/08/water-companies-england-wales-penalty-ofwat-bills
https://www.theguardian.com/business/2024/oct/08/water-companies-england-wales-penalty-ofwat-bills
https://www.theguardian.com/business/2024/oct/08/water-companies-england-wales-penalty-ofwat-bills
https://www.theguardian.com/business/2024/oct/08/water-companies-england-wales-penalty-ofwat-bills
https://www.theguardian.com/business/2024/oct/08/water-companies-england-wales-penalty-ofwat-bills
https://www.epa.gov/system/files/documents/2024-01/amendmentstotheepacivilpenaltypolicyinflation011524.pdf
https://www.epa.gov/system/files/documents/2024-01/amendmentstotheepacivilpenaltypolicyinflation011524.pdf
https://related.me/en/casestudies/casestudydetails/110938
https://www.usbr.gov/watersmart/
https://www.usbr.gov/watersmart/
https://www.usbr.gov/watersmart/
https://www.propertycasualty360.com/2024/03/26/smart-home-water-monitoring-devices-prevent-property-damage
https://www.propertycasualty360.com/2024/03/26/smart-home-water-monitoring-devices-prevent-property-damage
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éuihgll olunll Gbgilfuwll dagohll whoill awlil
acgnao ¢o 6alaiwill aalnoll ulani wale quoi asnllellg
aaluiiislg upwill gio jjeil donnall 6jghinll (lyiaill g o
Giluiaill oa e wallill o wall gyeiw o)Ll o w 1aiillg
il calaaill sanill caa Lalgaag Lepili :a11g .a_padiall
Ciluiai callidl pwall w diviug . pg i oluall )l LgAyai

.a53ll ywiddl gjla] wale j 5§i 6o ap

0i® po Jlclhallg dlogaallg Giliiioll wiAii Lorag
Jgaill Ao (n5ai vad Liygao ljga aibill Gagd . Jilpe il
o2 gl alaiwl apap alioll ausall éjlall Gliiai A pa e lg
J-owi.pagilljlpal -:nuLwig_dlag_Q)d__l,éLl;.cLbﬁJIQUg_ﬂJI
il g sl Gliiéi el wa Loy ,aoaaioll Gl
anilall ausall dlalaellg waclibhnill <53l walc aoildll
dloc g upui ale ,a0quill dulaillg el bill Cuipti] wale

Bcladg aigyo jiSl ailo aini atiy gai Jg-aill

2iluwll auclhall (lgagill olnll ajlay poinll ag ol yiliy
ljig .olyall cligiwlaniifi cale posill 6alyj elli cad Loy
Cillgaillg auayiliuwdl Glblpidlg Lagjgall aalpall Glyiai
wale yljiall cilhll wal] Glgagill a3 juivig .awoyhiill
aj-galg anilell aohiill JLioll Juw wlc aisall Jglall
40 JLaig aclaall jiwi i a0y (illg . henll (ilago jle diiwl

.Golaiwlillag g2 p caig alunll jo &d
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dlle uilan] Cilh &p4iw éidi 32 wailull hhaoll oAy
wwlaoll o aini dun 153l uywill jla) a.cgoao gon
Jgadl gu agliiig «sanll a hgh aagyll wall saoll 6an
ginl 61.clgll Cullwill 2211 LoS ajolall Jglallg aaliaiwill
idr aaill aaill wlc dglleg .aio aallg adliiislg wipuill
aulle Ciliiaill u jlgug Axaiill dlggwg pilill ao hhAaall
Lo wa4ill o wainill aall ilhii Gl aospudl Jglallg pilil
gjlagll ayaanllg alelall Gibyiaill go Liagilfuwl Lagjo ooy

.olioll @plaiwall

2024 plc aylgi waa ~aohiwill caajlail ggrwi Jliaic
aluall La w J a1 wall waa gi ciya ilg ai fisi Lalawi g hig
Lao "2035 polc Jgla oluall aliil @ al4i 1 aig éaaaiall e
02419 .4 lclallg aolaiwall aliall ajlals & Alooll oljill jio)
oL dolc apbi allill 2ilpidl caa Gliaill cailll hhAaoll
il yla) Giluani adlei gi g-aos Gl duipl CILdail
Crall hihii clyilg wacgll Glhi grwgil waa gig .a15all
6jLiA0 G871 (ullao (o a Gowill graiig jlainlig pghillg

w53 Ligluwh 8223l ST 140 qu g oall g0 21 s

cllag
ayyloiwl Guaaig 15% & a2 goll alunll go 1alls
81 1y ag gall 036 jLhl wa_ag 100% & wis aliall Cilalao)
£gallgo)lailig pghillg Gl alio wad dalnall wilani
o dlelall 6alaiwill o gl g ok Loo cadillag inll Joldl
Cadl gl a1 aagyll 03 g o bloig aiblil Calylail
irlel 831ig olynll aihgll & ngall o5 jlailg Jighillg


https://www.trade.gov/country-commercial-guides/saudi-arabia-water?
https://sustainability.innovation-weeks.com/wp-content/uploads/2024/12/Emerging-Innovative-Technologies-in-Sustainable-Environment-and-Essential-Needs.pdf
https://sustainability.innovation-weeks.com/wp-content/uploads/2024/12/Emerging-Innovative-Technologies-in-Sustainable-Environment-and-Essential-Needs.pdf

=3 alaiwillg panill

32| (Control & Response)

aniloll anhilll
Free-swimming Systems
(TRL 8-9)

wwiliill hgha ailnl jjooll palgll cilgai
AR Tools for Pipeline Maintenance
(TRL 6-7)

aulnyl agila anhiill
Autonomous Repair Systems
(TRL 6-7)

dugilillg asuaall Giligigyll
Micro - and Nanobots
(TRL 4-5)
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waallg jloviiwill
(Sensing & Detecting)

ayoul waldill jlodiwll ajgal
Fiber Optic Sensing
(TRL8-9)

waydll Gladl jlaly
(GPRIGround Penetrating Radar
(TRL8-9)

aspinll jlaylll anhii
(Mobile LiDARs)
(TRL 8-9)

Lalc anilall youAudillg wadisll anhil
auclinlljloaill

Satellite-based Detection & Diagnosis

(TRL 8-9)

cuhlioall Jlaoll jlediwl ajgal
Magnetic Field Sensors
(TRL 6-7)

agigall Cililegill caayhll Jyaill
Optical Emission Spectroscopy
(TRL 6-7)

bhonll aago jlediwl ajgal
(Pressure wave sensors)
(TRL 6-7)

ausall jlediwll Cilaui
Smart Sensor Networks
(TRL 6-7)

alilull &agaall Cibasaall
(Fluidic Oscillators)
(TRL 4-5)

ayoy gilill fwill cadis aokhil
Nano-optical Leak Detection
(TRL 1-3)

awnall jlosiiiuwill ajgal
Quantum Sensors
(TRL 1-3)

aoAll apwill g)hbl _olall clha caa kol dlgagi

aliludl galeoll Cilalaw
Liquid Metal Seals
(TRL1-3)

Jgnill &lla aoilio
Asset Condition Monitoring
(TRL 8-9)

au5all dlolonllg dlanall
Smart Pumps & Valves
(TRL 8-9)

wbioluall henll p4aaill aahil
clubill Cuipii] cale anilall
loT-based Dynamic Pressure
Control (TRL 6-7)

wywill aljlell éoaaiall Cilolonll
(Advanced Leak-Isolating
Valves) (TRL 4-5)

Lgila Jusuid aei Gill aauidl aac
(Self-reconfiguring network
nodes) TRL (1-3)

© Cilellhllgalgall
O—@ (Materials & Coatings)

Jslill angléall algoll
Corrosion-resistant Materials
(TRL 8-9)

dagjauglijalgall
Hydrogel Barriers
(TRL 6-7)

ayylevitiuwill Cilellhllg algoll
Sensorial Materials & Coatings
(TRL 6-7)

aUnyl agilaalgall
(Self-healing materials)
(TRL 4-5)

qualall dlah
Graphene-Based Layers
(TRL 4-5)

aliludl galeoll Cilalaw
Liquid Metal Seals
(TRL 1-3)

aoall wpuill g)al _olioll clha caa jlail dilpagi

aSall uyuwill gjlal aluoei dillao

alslanllg Ciliaill

(Analytics & Simulation)

aulywll Alnioll
Cloud-Based Platforms
(TRL 8-9)

aualpoall Ciloglooll plhi
wailaogall caclihnyl cl5allg
GIS & Geospatial Al
(TRL 8-9)

caaphlil caclihnill e15allg auaphll aungall

Edge Computing & Edge Al
(TRL 6-7)

aiagll araglgpugll daindll
(Hybrid Hydrological Modeling)
(TRL 6-7)

a1l Al apoayll allgll
(Self-adapting digital twins)
(TRL 6-7)

wailll casglull caclihnll 153l
Real-Time Behavioral Al
(TRL 1-3)

dilalhnoll yugola pwa waa allel Cilidill wloiaagi
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aoAll apwill g)hbl _olall clha caa kol dlgagi

cja wamg adall upwill ajlal Gliai wailyll hbhAaoll angy
ayilall aogall alwlw waa gijgillg Jaill alayo o wwlwi
.olnll clha caa alilall Gbaaill pud caa éjg5anll

illan 1 408 CLiaill 03 inig

. . . TECHNOLOGY SEGMENT

015[30-”9 L—I-I-h-h-l-” * @ Analytics & Simulation
@ Control & Response
@ Materials & Coatings

QJ I.J..LUJ.L] Ig ,D.b.JJJ I * Network & Infrastructure

) Sensing & Detection

. IMPACT POTENTIAL
diletlhligalgoll - ®  eylow
. Low
..-.. il Ig . E a I . . Medium
®-
.. IgJ a . Ul .
. Very High

aoall wpuill g)al _olioll clha caa jlail dilpagi

Sl b3

( -. ."‘5 - . (fiijl.a.D .“ - ..."a-l )

EASE OF IMPLEMENTATION

(TRL) auiaill agjolall Gibgiwo wale el auiai J5 plai
wwlwi wale Giliaill gijgi po Jilill saog Agaiill alggug
(Xjganll) aphll wall yauoll pghill go lzay auaill ajelall

Y jganll) Araiill alggg

Inili waleillg Awaii Jowillg asjerla walcill Cilidill g
Sanll wle il aiglgill wahed gi ganig aus Clilao)
joll wlhiia il waleillg ajola Jaill Ciliaill boi.cuyall
ainllg Jignillg pghillg Jadl Jlao waa diljlaiiwll go

Lglol4ig Lppghi gipwil ggleillg

High Very High

Medium

Low

Very Low

Asset Condition Monitoring

Pressure Wave Sensors

AR Maintenance Tools

Self-Adapting Digital Twins
Liquid Metal Seals ~ Graphene-based Layers

® ) Edge Computing & Edge Al
Advanced Leak Hydrogel @
Isolating Valves Barriers
[ ]
Fluidic
o Oscillators ‘

Real-time Behavioral AT

Self-reconfiguring Network Nodes

Satellite-based Detection & Diagnosis

Cloud-based Platforms

@ Corrosion-resistant Materials

Smart Pumps & Valves
L) Free-swimming Systems
Mobile LiDARs
® l Fiber-optic Sensing
GIS & Geospatial Al
@ ‘- Ground Penetrating Radar

—— Magnetic Field Sensors
Autonomous Repair Systems
Sensorial Materials & Coatings

Smart Sensor Networks

Nano-optical Leak Detection [ ]

Micro- & Nanobots

Quantum Sensors
TRL1-3 TRL4-5 TRL6-7
MATURITY

Optical Emission Spectroscopy
IoT-based Dynamic Pressure Control
Hybrid Hydrological Modeling
Self-Healing Materials

TRL8-9

.olwoll gjlal Jigai waa ajgag 2024 plel alnll clha waa jl5idl walce igi duwl)y duclha Gilgagi Cuw aaai pudll 1ap (Y

éunuhiill jalgall pog .apadiall Giliill wl] aalall wale a5kl go asall apwill éjlha) wa Glpaill wle cqall hlwg
algow 0idig axsall wipwill aylay alblul Giliaill caa awall e Gy il ddoc go grui Gl aaill aidl Cilpghig

lgio Gaalg Jal Goxio Julai piadig waliaiw &)liioll guoill GbLidill wlc ajtdyi aiagi waa wallill puwél II:Lu

Gilalbhnall yugola caa Gifiall jiillg Joianll fiillg A1aiill alggw wayjleiagi
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aoAll apwill g)hbl _olall clha caa kol dlgagi aoall wpuill g)al _olioll clha caa jlail dilpagi

dailudl aud5all uyuiill aylal Jbisy galgi a5all uyuudll gjlad aacigll aluoill
2030 &44) go

£gwig aathgll ggiillg jiillg aradill Ly go il anwlwill juleoll g o 6)Llidnll a5l iywill &)l Giliisi G algii ywill 8jla) wad ggiillg pilillg &ociloll gloAl Gy puleo &ili walc £li dcgoanll 0idp waa daylgh Cilaill Capial
&nhiill )16 quuaig aloll 26l dallen] 4151l ablé aiiai éuil pghig duguiill ClUaill (iani caa Gliiaill 03w a5l

«s5jgall guhill aylell ayjolall il Gluéill u gugjao Jjlgi wale eliy Lapylial piadg.Gibiywill e pounll d msllhwale
2030 aAlooll gy Cilaagiwo go wblais plaiwo yil G181l 6aclg adidiwo Cililbo] Joai il alblill Cilyiaillg

ajjllig éayaall &uljghill

' ! @gull &yjola gai padill yad lginmluo yudy Lok jgoill 0amg illlg - adguuo |:|[||]

arsall Lpurill ajla] 6ela (g auguiill Gllaillg aygall aalnll (Ao TRL 6-7 awnall ailgil sl5laallg Cuylal
2030 aygyl axdall axiaill axiglg anlaiwil cahol 2o Galgillg < < N < ;

Ial | gi liiljg alaoall adraall Ciliilall go aalaiwil
Hjeil adgigl ilhagliglLilg aawaall & 4o 63 ¢ TRLE9 ¢ S— ¢ elmig s

QIJghlIIg.DLmJLnl_lI.n..ld.nlzx?ufﬂl?é-c_l.—ﬁbll_l]}uu]g,G.ijJILTl;uﬂJIéJIJ! ) | Lpgalgi al Ciliaail 11l Goelloll
2030 augyl auaillg aul! °
aaupall axsall wpuwill 8yl Cibaai agalgo ale ajaall Lgial call Giliail suglgill Cuhel
wpwill ayla] anbil caa Gilaaiiill atln] Jula oo axiaill arill ailio pjoi .angoudl aypell aalanll aa
8)la1lli 2030 &y pljill acag ailinll calai 4o Jla Loo il aisall ¢ TRL4-5 (  aunglagbaigall  { Glalhligalgall
olinll aijnllg aohiwonll
j=ig opeinll asall gl 6] Cillhio oo Aol Jady Ll R R
el ax5all gl il sl po ilo Loy dligrog plbilladss ¢ TRE1-3 ¢ wsialiasuilibac o Al quual
2030 aut Lgila Juauisi aill asullg
2030 augy
il ggid
Jauoall upwill 6jla] waa Gaaill (quunig wpwill g Gjgall cadiall nani ) i ) ) .acgoanllwaa Juioill jong Laiioill go aalido dllao (o gjlgio jlial wale ol — o
L o 1 ool qumiq  ( TRL6-7 ( 99ocleuius /o aiidlig Lol . e . —\\—0
alioll ausall @jlagl walasl acay Loy aloll wale hlaallaggag aclaAall (uunig Sl ol sanll wale Gubill anill adle GlLdasill go Bijo gl jlicdl caa jliadl aalg
2030 aug) waa aohiwllig Jadllabgh alilbol Gilh aublidl Giljlailg

Galoll puud caa jLiadl juloo pudi ddlhyaagi
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aoAll apwill g)hbl _olall clha caa kol dlgagi

auwipll alelall Cilgall

( (Autodesk) ¢lwaqigi

( (SIEMENS) jiouw
( - - ..as o
( (Vassar Labs) jlwla Cilniso

oAl wpuill gl _olioll clha caa jlail dilpagi

1Al Gyila Gyl pilgill

jjoi wall waagi auloell 6 agoh gyyluuo Guhl 2024 plc
92049 fiwgLd 4o Jao wad aluoll aahiil auilll asalpoll
augall abhall ¢ Luwoll 5l ajila wale Cilna dall

who gl jpanll go joill 1 gialiol calc Gleoiiallg.fololl

a1ngewll aupell a4lanll waa gaall o 1jaellyali ggpio
auiaill 03m plhaiwl .aundyll alilgill Cilnio jighi pitw Al
alol4inll Ciloaall o aaell JUA g0 Lgauhi pilw 8)g hinll
aLuilguwl io 114 Cowlin .ililagall al5Lao Lo

aumall ajladl quuaig ausall gaoall a cixill

Lepaaiy i §gull 8j pla aiaill i wall juis Loo ,(MRL6)
Jauy Lgiganielg wapai Jaaw ggpainll ggoadiwall
il i | . a wanlloll

O 0 O

A eliiii] cale alinll Cilauid ainall allgill Cilnio | oo
a3®p 201l .olwoll gujgi aohiil alilning aul aualfial
auaphll arwgallg waclihnill c1531 o Leopé g o Cilyiaill
gangw ayclinll jLoaill jg ng aalieall (ilogleall plhig
oA jjui Lo5 .aipwaig ailslang asill cal aalo go
JLhcillg Cilapuwill g uiilly ¢Liag jlpall g in dloc Cilnioll
auily anall allgill jghiig Lgigaa Jua jgnall aagig
guiillg chaill 815Lanl &l Gililwl plhAtwl jlyei wh a4l
g)lall a1ug a1)ga Sg) Jags Loo Gluloell uuaig JLhcill
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https://worldwatercongress.org/wp-content/uploads/2024/08/IWA-PIA-2024-Press-release.pdf
https://worldwatercongress.org/wp-content/uploads/2024/08/IWA-PIA-2024-Press-release.pdf
https://www.thameswater.co.uk/about-us/innovation/unlocking-digital-twins
https://worldwatercongress.org/wp-content/uploads/2024/08/IWA-PIA-2024-Press-release.pdf
https://digitaltwininsider.com/2024/08/09/naver-starts-digital-twin-project-for-smart-cities-in-saudi-arabia/?utm_source=chatgpt.com
https://digitaltwininsider.com/2024/08/09/naver-starts-digital-twin-project-for-smart-cities-in-saudi-arabia/?utm_source=chatgpt.com
https://digitaltwininsider.com/2024/08/09/naver-starts-digital-twin-project-for-smart-cities-in-saudi-arabia/?utm_source=chatgpt.com
https://www.weforum.org/stories/2024/11/why-digital-twins-might-transform-the-world-of-water-management/
https://www.weforum.org/stories/2024/11/why-digital-twins-might-transform-the-world-of-water-management/
https://www.siemens.com/global/en/company/stories/industry/digital-twin-digitalization-tu-berlin.html
https://www.siemens.com/global/en/company/stories/industry/digital-twin-digitalization-tu-berlin.html
https://www.dhigroup.com/solutions/deliver-safe-affordable-water
https://www.dhigroup.com/solutions/deliver-safe-affordable-water
https://smartwatermagazine.com/news/idrica/why-are-digital-twins-essential-water-sector-answers-recent-qa-pilar-conejos
https://smartwatermagazine.com/news/idrica/why-are-digital-twins-essential-water-sector-answers-recent-qa-pilar-conejos
https://www.tu.berlin/en/communication/aktuelles/publikationen/tagesspiegelbeilage/tagesspiegel-beilage-oktober-2024/digital-twins
https://vassarlabs.com/digital-twin-technology/
https://vassarlabs.com/digital-twin-technology/
https://waterinnovation.challenges.org/winners/unlocking-digital-twins/
https://www.sensetime.com/en
https://www.sensetime.com/en
https://smartwatermagazine.com/news/bentley-systems/g-herrin-bentley-systems-digital-twins-detect-issues-are-difficult-spot
https://www.autodesk.com/industry/water/water-digital-twin
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https://www.awwa.org/resource/digital-twins/
https://waterfm.com/examining-economic-feasibility-of-digital-twins/
https://waterfm.com/examining-economic-feasibility-of-digital-twins/
https://waterfm.com/examining-economic-feasibility-of-digital-twins/
https://www.idexxcurrents.com/en/latest/digital-twins-optimize-water-management/
https://www.aquatechtrade.com/news/utilities/digital-twins-in-water
https://www.aquatechtrade.com/news/utilities/digital-twins-in-water
https://www.aquatechtrade.com/news/utilities/digital-twins-in-water
https://www.iotinsider.com/industries/industrial/lessons-from-anglian-waters-large-scale-digital-twin-deployment/
https://www.iotinsider.com/industries/industrial/lessons-from-anglian-waters-large-scale-digital-twin-deployment/
https://www.infotech.com/research/ss/build-a-water-utility-digital-twin-roadmap
https://www.infotech.com/research/ss/build-a-water-utility-digital-twin-roadmap
https://www.infotech.com/research/ss/build-a-water-utility-digital-twin-roadmap
https://www.weforum.org/stories/2024/11/why-digital-twins-might-transform-the-world-of-water-management/
https://www.weforum.org/stories/2024/11/why-digital-twins-might-transform-the-world-of-water-management/
https://blog.bentley.com/insights/how-digital-twins-bring-value-to-water-utilities/
https://blog.bentley.com/insights/how-digital-twins-bring-value-to-water-utilities/
https://swissnex.org/china/articles/how-digital-twins-are-transforming-chinas-water-management/
https://swissnex.org/china/articles/how-digital-twins-are-transforming-chinas-water-management/
https://www.weforum.org/stories/2024/11/why-digital-twins-might-transform-the-world-of-water-management/
https://iwa-network.org/wp-content/uploads/2015/12/Masterslides_DigitalTwin-webinar_0213.pdf
https://www.marketsandmarkets.com/Market-Reports/digital-water-market-248980683.html
https://www.marketsandmarkets.com/Market-Reports/digital-water-market-248980683.html
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https://www.lgsonic.com/digital-twin-technology/
https://www.lgsonic.com/digital-twin-technology/
https://smartwatermagazine.com/news/bentley-systems/g-herrin-bentley-systems-digital-twins-detect-issues-are-difficult-spot
https://smartwatermagazine.com/news/bentley-systems/g-herrin-bentley-systems-digital-twins-detect-issues-are-difficult-spot
https://www.buildingsmart.org/wp-content/uploads/2024/10/Digital-Twins-and-the-Systems-Perspective_Whitepaper_bSI_2024_Final2.pdf
https://www.buildingsmart.org/wp-content/uploads/2024/10/Digital-Twins-and-the-Systems-Perspective_Whitepaper_bSI_2024_Final2.pdf
https://vassarlabs.com/digital-twin-technology/
https://vassarlabs.com/digital-twin-technology/
https://vassarlabs.com/digital-twin-technology/
https://www.awwa.org/resource/digital-twins/
https://www.awwa.org/resource/digital-twins/
https://kh.aquaenergyexpo.com/wp-content/uploads/2022/11/Developing-A-Unified-Definition-Of-Digital-Twins.pdf
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https://www.palamir.com/news/5-real-world-examples-of-digital-twins
https://www.palamir.com/news/5-real-world-examples-of-digital-twins
https://www.gim-international.com/content/news/naver-kickstarts-digital-twin-project-for-saudi-smart-cities
https://www.gim-international.com/content/news/naver-kickstarts-digital-twin-project-for-saudi-smart-cities
https://www.gim-international.com/content/news/naver-kickstarts-digital-twin-project-for-saudi-smart-cities
https://www.gim-international.com/content/news/naver-kickstarts-digital-twin-project-for-saudi-smart-cities
https://digitaltwininsider.com/2024/07/22/naver-launches-digital-twin-platform-project-in-saudi-arabia/
https://digitaltwininsider.com/2024/07/22/naver-launches-digital-twin-platform-project-in-saudi-arabia/
https://digitaltwininsider.com/2024/07/22/naver-launches-digital-twin-platform-project-in-saudi-arabia/
https://digitaltwininsider.com/2024/07/22/naver-launches-digital-twin-platform-project-in-saudi-arabia/
https://digitaltwininsider.com/2024/07/22/naver-launches-digital-twin-platform-project-in-saudi-arabia/
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https://www.xylem.com/en-us/products--services/pipeline-assessment/smartball-inline-free-swimming-inspection-platform/
https://www.xylem.com/en-us/products--services/pipeline-assessment/pipediver-condition-assessment-platform/
https://www.xylem.com/en-us/products--services/pipeline-assessment/pipediver-condition-assessment-platform/
https://www.rosen-group.com/en/expertise/product-and-service-finder/in-line-inspection-service-for-unpiggable-pipelines
https://www.xylem.com/en-us/products--services/pipeline-assessment/smartball-inline-free-swimming-inspection-platform/
https://www.xylem.com/en-us/products--services/pipeline-assessment/smartball-inline-free-swimming-inspection-platform/
https://www.xylem.com/en-us/products--services/pipeline-assessment/smartball-inline-free-swimming-inspection-platform/
https://www.xylem.com/en-us/products--services/pipeline-assessment/smartball-inline-free-swimming-inspection-platform/
https://insightwatertechnologies.com/condition-assessment-technologies/leak-gas-pocket-detection-location/
https://mechatronics.mit.edu/projects/pipe/
https://www.em-solutions.co.uk/insights/pipebot-patrol-water-breakthrough-challenge/
https://aquaanalytics.com.au/resources/fact-sheet-aquasphere-free-swimming-leak-detection/
https://www.acwa-robotics.com/
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Northwest National Laboratory

Cililnayig jiill

Gjgall yaaill elldg wuypwill g pauall cnall
Gilanyl cdjal anilell aohilll Jguwi Al Calupuill
olnll o 30-20% @alloog uwlinll Ciagll waa
pdalai ping aholl aohil wa ligiw Gagaaall
PMC .ayu5 Jlbcl all Lglgaig ahpuyll JSbivoll
anilell anhiill 340y ;cliill hghAl dewlg duhoi
auloc waa qulilll hgha go a5 60 go 51 awo
.ao1all clhail (gga (auili/p 1 §aai Jaony) 621lg L
clla waa Loy Leadeall CGlauidl e Jaiill lgibog
Jdoell cliil aualall clolanllg aéwall Cileliaill
wuliill algo fieg yhaaioll Gaaill cagph caa adclay
IWA aalianll

Ga1i go lg5ail ljhi Jsuiioll Jiai go wiaill 2all
hlai go Jai 13ac anilell aohiill wlhii ololl
gl auill waalgjlly &jjlao Jal Lgay Llaig WJgngll
IWA .ahqguyoll jloiidwill ajgal


https://pmc.ncbi.nlm.nih.gov/articles/PMC7249016/
https://www.in.gov/ifa/files/Leak-Detection-Technology-and-Implementation.pdf
https://www.in.gov/ifa/files/Leak-Detection-Technology-and-Implementation.pdf
https://watermark.silverchair.com/9781789060850_0029.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAzMwggMvBgkqhkiG9w0BBwagggMgMIIDHAIBADCCAxUGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMm1uJ-t8ZWUl56_IQAgEQgIIC5mK2AFBk_5Qoq_OO-Lx3uUMnXrsUxwgRClp8QqvdTbNtYWv_7LqGepxJhyR_GSpHRNPP1zM5IUmpZcvprJx1q9nlQ9Yw3hSON4gcfp-NAxJb2_nViLReA3AIsez0fbqQsduMQ0AEPrCc3WnqkdYl2qgOjFa_WKcprzlwBM3DdISeMJyc4javVAkruUs1WhVx0HNQvOIC3jAJqnl5jcSb8dEq2MIuxq_1SF8if1LN5URqK3DapbrDW547mmxtynpB0UEHP8VQS98eg9nPmh5DsQF1jmdD7lbDv5dUzlMBURFnS1buxDjIunt2nqQCYdNEU-2ZXEeJ5iuL7X8I1AYEKTMs5EF54oGGVLLEW43l4g2XO13KnVHxO_d3NknEdxdEk6iCDlTTjmBF8WDzP0IMaT6sluz5htO1Mxft0FcGKTs4QepnI7PTJUePI9b9D-rB2EqjJaQtYb6nn4InbS2O3JLshdr_hho1DkrDidrvql5JnDA1jsYCCVQvKxts1EX0u-CFqG_OubLr0g1nYabP2mHys6uKNeoxaE3SrbYSahZBcPxpjMMR4js2kmqsx7r3AG63r5uLLRHAhIcUWeqKL4GmnGFCzSQhTBPY-b82ixix-A-Oh0bc59GHf3PQRxI7ENHimnUo5bc9rTr2qgxZTgH2u1EKnQfFRT4MASNdqy4rsPo6fCViGeT6kC9HU9yLLluTKhWoRNHbzAO-9gwCSUClWqmmuvh4Et6XpYR9wAsL5K8GCqtTGzACcWBZtKccSvqMYwVY7FlTgJcFmg6D-UOkxnFIWXqIo_8xnrXGZulo3OE-0NqIXqC63G4Pa031OCJvtD6v8ZtCpnw--96JjawljYqDX-whYatw5PdIuEAVwQg9Qu0i5dnXFQ1megsur0xpZWo7mD0MzhN3hz2_zYl66kYvHc8W6ON3er1VE_QdImVO3Yfl9ky7IxdhFT0EhIC66woIG_cOyov2rcrbE7W-LRNKznE
https://pmc.ncbi.nlm.nih.gov/articles/PMC7249016/
https://www.osti.gov/servlets/purl/1571292
https://www.wrcgroup.com/resources/case-studies/trunk-mains-condition-assessment-using-smartball-and-pipedriver/
https://www.mdpi.com/2073-4441/9/10/731
https://semarakilmu.com.my/journals/index.php/fluid_mechanics_thermal_sciences/article/download/503/788/6782
https://www.xylem.com/en-us/products--services/pipeline-assessment/smartball-inline-free-swimming-inspection-platform/
https://semarakilmu.com.my/journals/index.php/fluid_mechanics_thermal_sciences/article/download/503/788/6782
https://semarakilmu.com.my/journals/index.php/fluid_mechanics_thermal_sciences/article/download/503/788/6782
https://www.wrcgroup.com/resources/case-studies/trunk-mains-condition-assessment-using-smartball-and-pipedriver/
https://www.wrcgroup.com/resources/case-studies/trunk-mains-condition-assessment-using-smartball-and-pipedriver/
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clubill Cuiii] Jolaig daaeiall jlediiwdl Giljaag ponillg aaall wale aohiill caa axidiwell Giljghill j5fiw

LAldl walino waa ailiollg

wliéimall axgill

j5yi 0l a0l go ylesdiwl 130io Ciljadllg panill
yoni jlouiiwl ajgal cbiii] wale adyaiwall Cilyghill
hlaig dbywill e wwall ailhgll Gianing Lbaa
J=uu oo aalg dag waa diliglollg adaugll waonll
Pipelines Condition .ilgou fisl giyidill Cililac

Assessment:2024

clubill Ciifii] Cilnio po vl Juddiill auld
aidiwall ankiill Jolaiiw :aulwdl Clniollg
asiy Loo Ll il Cuifiil (lnio go algguu
il Gilidoll angall Ciljlpall aliilg aoi gc aalpoall
INSIGHT Water .ajuall wliill hgha Cilaud pai
Technologies

glha ¢inaiwl -auwlall axiull wagphll pillo pioni
Cilaag wllell hoall wagh pilli Cilgai jlallg haill
ouolnill o aaii sags gl gans 3] adlell ajlall
Jb waa chillg ailiall gquuai wall olall aohil wale
NDT .auwlall adull cagphll

qu=ill Jida

Clinniwlaallenll &l wuliill hgba Cilisi jggh -
(Twin Balls) awsall culyall auiai Jio apaio Jgla
bhgha Jah Ljga lgialleng Gljwill ge waiAall
wall agsall calyall pladiwl agill law goaiyg culidll
Glhi o5 agignll Alibdl Gupb gc Abywill @aiai
ARFMTS ygall cale Cilipwill awd éalloall Jolgc

Ciluill 54 ylodiiwll jgai proni waa Giljghill -
Jahi go aallg Jleaiwdl ajgal Gl quuni walc
wywill waiiral adilall Gluolall quuaig .clhgall
cigial 26a .ade lug .aclasg asn sl Jauiu
4o wiagiwo lghae) 6117 @b Glhag dipdilg
ARFMTS .anuyghllg éuglawull JLaubill

anhiill pid 15§ -Gclasllg @6all waéd aaa juoo -
Cibipwill wlinisl aale Lgijaa wale glwgi waa anilell
aaa walc Jau loo .m/0.01 wll Jni wll apenll
Gealgll wghll Jh wa wolhi U aragigog
MechChem


https://semarakilmu.com.my/journals/index.php/fluid_mechanics_thermal_sciences/article/download/503/788/6782
https://semarakilmu.com.my/journals/index.php/fluid_mechanics_thermal_sciences/article/download/503/788/6782
https://www.crown.co.za/mechchem-africa/industry-innovations/13011-oslo-detects-leaks-in-water-pipeline-using-advanced-xylem-technology
https://ascelibrary.org/doi/book/10.1061/9780784485583
https://ascelibrary.org/doi/book/10.1061/9780784485583
https://ascelibrary.org/doi/book/10.1061/9780784485583
https://insightwatertechnologies.com/condition-assessment-technologies/leak-gas-pocket-detection-location/
https://insightwatertechnologies.com/condition-assessment-technologies/leak-gas-pocket-detection-location/
https://insightwatertechnologies.com/condition-assessment-technologies/leak-gas-pocket-detection-location/
https://www.onestopndt.com/ndt-articles/pipeline-efficiency-and-integrity-through-pigging-operations
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Jg-pall go Ciliiiinll ja ylail pigg quls” (igug) ik Aoy
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cllag.obiall jpo o J6ig audliwill dilnll Jgu Loo .Lgs
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auaiis 2024 11gisl waa aspidl Craaig
Wl jgw a5nb
[Agence de |'Eau) alLioll all5gg (SUEZ) alil

CiLigug) uuauigig) Ig-5i a5 Ciy Al ol gl Laanig
J-ailll p-ono 8304l il g9 g-g Sjaglail yigg gus”
agjg .a_paill Jthoi gga ahuiill oluoll wiwlii hg ha J Al
aulle Glpolall Joaii .6jg-hio jloaiiwl ajgal cigagyll
Cigagill pg éy Cua agignll §g-a Cilagall 6j gaig ag Agll
Calpwill waliiislg 5Ll aalpog wuliill a5l w o udi
Jaiill caclihnill 1531l pgcanll aadall plhial 2y Los

Juni Cilyinio g o Joleillg aalito jLhal cuulidll e

a5nb wa g [ACWA Robotics) yuatigig) Ig51 a.5nb waagi
wa alinioll apuall alaaiell aallen wall aiibli arwipa
wa Aldiinll 1861 duaLeajgill Gilab waa oluall ja g
oluoll 40 wio4p fio jlulo 32 Lyl Lo allell clail pioa
wal] a5l waagig .aiaill auidl jgeai cuuw giw aarhill
bg hawagyh Jgadyygag ad1aa Jliby olinll G alpo 2gji
waaliwl J4iiu Lgiilung aliall Cilalan] anhil ajlay coulidll
Ol audl Allediwl guuaig alwoll jo o J Uai ca llillig


https://insideunmannedsystems.com/inside-job-robot-would-inspect-water-pipes-from-within/
https://insideunmannedsystems.com/inside-job-robot-would-inspect-water-pipes-from-within/
https://insideunmannedsystems.com/inside-job-robot-would-inspect-water-pipes-from-within/
https://insideunmannedsystems.com/inside-job-robot-would-inspect-water-pipes-from-within/
https://www.acwa-robotics.com/news/
https://www.acwa-robotics.com/news/
https://www.ces.tech/ces-innovation-awards/2023/clean-water-pathfinder/
https://www.ces.tech/ces-innovation-awards/2023/clean-water-pathfinder/
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allnyll &uili algoll

(Self-healing materials)

iy 269 arwlwill aaail il poc Juhig olwall p & g o
a5nig (Northumbria Water) jigg Lipioijgi @ 5p0 11480
auiai Jio Giluiaill i Alauhi (OriginTech) eliiuaygi
ajjooll allnyl agilh conliill Ciaad i cdpall p agisg "No-dig"
auntlall asalill JuA Lol &la) éabil caa )i gilill auiai
ywill giol dylleag &olaiwl fi5i ilgla ¢lli pagrwg aillill

iluani aallenl g aylall & uaungill pyliinlig Gigall
aila algollg .6 oghiill diliaaillg é_al5illg paghill aild
aalaill aoadijo nﬁg A5l ol Jalpo waca JIjG U adingll

2wlg glhiwlc guhilllilla

Jimpil adn] wale éjala )51 algo wop alnyll égilaalgoll
wLulil hg ba wa g Aibypuill gi Gga il o alily 8)g-oy
gi a 6181 Jllguud 2 pa Jua goalgall ad ¢ J oeig.alunll
wuliill b Ja e Jalh aalleo alg oy deg oo éugilialg o
alleallalgall glhig Glguusll aag §joiiwlidigaaaicg
Sy JAai gga adaugll aotlwll éaleiwlg Gga uwll 2wl
81 LaS S Jouin dibndl wa 15§ g o 106l 03 o J 1dig

Fouull araig BLiALlI

giwo Lilla alyall cuylil hg hal atlnyl agilaalgoll Crol
G611l 4o a il caleg ail wal] juin Loo (TRL5) aidi ajela
a0 gl I auilauall ciljliadl clpalg aupinll ygogaall aan g o
galgll gyl wale @ phill Cilig waill g o agjall dlpal &gl
aalll agng J-h waag (MRL2) @Ggwll ayjoly Sgiwna
ula . gguwll cvaa dbiyuwill dpadio Jliidi pagil aolell

(MRL) @guull &5jpLa Sgimo

(TRL) ayiaill ayjorla Sginog (MRL) gguul ajjola Sgiuo wang ilalhnall ywgols pus ad 22g)


https://www.watermagazine.co.uk/2023/04/17/northumbrian-water-further-develops-gel-that-allows-leaking-water-pipes-to-self-heal/
https://www.theguardian.com/environment/2024/nov/14/australian-engineers-invent-anti-fatberg-coating-to-tackle-sticky-sewer-problem
https://www.theguardian.com/environment/2024/nov/14/australian-engineers-invent-anti-fatberg-coating-to-tackle-sticky-sewer-problem
https://www.awa.asn.au/resources/latest-news/world-first-project-reuses-sludge-waste-for-self-healing-sewer-pipes
https://www.watermagazine.co.uk/2023/04/17/northumbrian-water-further-develops-gel-that-allows-leaking-water-pipes-to-self-heal/
http://whitegroup.beckman.illinois.edu/research/self-healing-materials/
https://news.clemson.edu/marek-urban-develops-hose-that-can-repair-its-own-cracks/
https://news.clemson.edu/marek-urban-develops-hose-that-can-repair-its-own-cracks/
https://netl.doe.gov/node/12793
https://netl.doe.gov/node/12793
https://netl.doe.gov/node/12793
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éyild algall @algi gloA gl :chillg algoll Galgi
2lb ol adiall wwliill bgha algo 2o aulnyl
go elh ggulfwill ggwaigoll j§h :Wina aroeil
culil caa ggeall §g4i gial glygs walgdlg elijl
lgitoy il algall jLiAl awnel ale Ja Loo apmll

The Guardian .aitoo aiiy cagyh (Joni

awonill Lllwi 10i :piinillg ponill Cilagilfuwl
pghi gl aa@all clguuall quani Jio-apaioll
aomill 2l Ijoi-adngl agild adahll Glpoggyll
aealioll 25gig .adnyl aiild allea algo cliiyl
clil aaml wlc alnyl agly sl alobill
algoll dogoa pjeil lAuni donno guini GlLidi
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awlll gagll

Guuillyalioo g& o5 «Jglall ggiig Gpoiwoll cyylaill
ani hwginll anaill ajelall Ggiwo Cila Glaaill
Cianiwl Gl Jglallg cullwill o dowlg dcgoao
alagl cllh dljghill 0ad Joulig Jla vy ggpiio caa
Glauill aoag wwlilll hghal oyl wils yull
Hghig olall clil hgha auoni wa apodglll
il wale aloicl dcpull aaila ailnyll @il ol
gyl gyl

alnyl ailhalgall gi (na waa «s)laill Gigwill :gga
ololl wulil Gquw waa lguidi gi 1l .6aclg ailga piai
aggall Jay jlpoiwl go .allall Jiagll cad agaao
aulclallg pghill alildy aaleinll Jilwoll ailleol
2uwgl glhi wale phaiwdl quuail aalsill cya go
Advanced Science alao

allhlg .aloll jae Juldig dilunll wadlsi Juéi auilbob oboll ainill éudl caa alnil alila algall giaii

JuS JAuiy auwbw il axinill awill jpoc

auila algoll caollell Ggull antéd Cijad §gull gai
ung 2023 plc waa jiga jldo 194 callgay adndl
23.5% Gy U150 (Sglw gai Janas gai i gagiall
Gililao] yussy oo 2030 ple wall 2024 ple go

Grandview Research .aju5 aialnidl

JLai g aungl agilh algoll g4og :éuiudl aolaiwll
Julai 1 ellag ololl aginill aull il filll go
Juldi wall 2y Lo Jiasiwillg aunyl Cildac jilgs
Advanced Sci- alap .ablaill adgigajlgoll elulgiwl

ence

dailio jpjoi walc algoll aa®p Jooi :auinill auidl Gilio
go aawahll jimill gioy ellag obnll gjgi aohi
Envisioning .ayiaill auull dolaiwl wallillig aclnill

12

10

2023 2024 2025

(vl j1iga jlulally) ailnyll ajila algoll dunltell olunll Gguw

2026
aiull

Cililnayig jiill

Guhi sagy ol gaoy sdilinll Glai wa Gljgagll
wlils —agilwall Jsbgll caa wailall adngl Cliai
waa (a4yol jilgy julo 1 go fi51 pagi wll -wamll
ellag Wifwl Jio Glalnial wag alngl wayllai
University of South Austra- .ayiqill auidl aolaiwb

lia

wwliill bgha dlaun] whii :glhdinl  Julai
aswlg j01 Glilac -glall go S waa-aaill
Galspidl ellylg @5l plaajl wall sags oo L Glhill
Jlbcill oad (o wilall allnyl algo Jlaig .aulaall
¢ony oo .aldiwoe Gjgny Jbywill dalleoy wllig
Smartalao .ilesizall awilw fi51 &ogy Cililoc

Infrastructure & Construction

(2030-2023) aLlnull &yila algall auallell alinll Ggud pagiall paall

2027 2028 2029 2030


https://www.unisa.edu.au/media-centre/Releases/2022/world-first-project-to-self-heal-cracked-concrete-using-sludge-could-save-%241.4-billion-repair-bill-to-australias-sewer-pipes/
https://www.unisa.edu.au/media-centre/Releases/2022/world-first-project-to-self-heal-cracked-concrete-using-sludge-could-save-%241.4-billion-repair-bill-to-australias-sewer-pipes/
https://www.icevirtuallibrary.com/doi/pdf/10.1680/jsmic.22.00006
https://www.icevirtuallibrary.com/doi/pdf/10.1680/jsmic.22.00006
https://www.icevirtuallibrary.com/doi/pdf/10.1680/jsmic.22.00006
https://www.theguardian.com/environment/2024/nov/14/australian-engineers-invent-anti-fatberg-coating-to-tackle-sticky-sewer-problem
https://pmc.ncbi.nlm.nih.gov/articles/PMC9740628
https://www.materialsperformance.com/articles/material-selection-design/2024/01/netl-develops-self-healing-cold-spray-coating-for-pipelines
https://waterhq.world/issue-sections/pipes-valves/valves/innovation-in-water-pipe-design-addressing-21st-century-challenges/
https://www.materialsperformance.com/articles/material-selection-design/2024/01/netl-develops-self-healing-cold-spray-coating-for-pipelines
https://waterhq.world/issue-sections/pipes-valves/valves/innovation-in-water-pipe-design-addressing-21st-century-challenges/
https://www.nature.com/articles/s41467-024-46334-4
https://pmc.ncbi.nlm.nih.gov/articles/PMC11040355/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11040355/
https://www.grandviewresearch.com/industry-analysis/self-healing-materials
https://pmc.ncbi.nlm.nih.gov/articles/PMC11040355/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11040355/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11040355/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11040355/
https://www.envisioning.io/signals/self-healing-material
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olc 3o iyl :oleoll &xinill il wad wagaill aoall
waa aunyl &ild algall aeai gi ayoll go 2030
Jawi 0o iy 632l alall wwlil hgha pyjlio
wall4ill sagi gi Joinall gog .anilall adiill il
aohiill po galgill J5Litog a1iaill aguallg aedipall
wa pwlg @lhi wlc Loalnicl clhyl wl] anyaall

Advanced Science alao .aouaall calauidl

djgal (u goai il dingll dohiill wle juo4ll
goniy i aayall 4o :alngl aiili algallg jlediwl
Auae Gliai alnyl agilh bl bgha Judiwo
Jleuiiwlll ajgal o alnyl ajily algo Jooi Cuay
wa Gbpwill ge aohiill 0ae wiaiwg .asall
Arengall ailleall Gl Glhig .ayauall Lglalo
Smart In- alao .aiguiill ailnll aiyga Gilily pagig

frastructure& Construction

qu=ill Jida

lgijgh il “No-Dig" aunyl auily cuwliill auiai
Agg ylnoijgi a5l Ciola yigg glieijgi aSyw
Ciaig W JwlSgui waa ayainll “No-Dig” ayiai ayais
[3dp waagig Jaall aalall gga Lila aliodl calii alnl
Juaig Abpwill adn] dldoc giywi wall padill
Water Magazine .aloll elugiwl aubyig Jlbelll
Giligll alnyl 8413 dlpogdgul Jlao vaa Jilghill
adily Gilpndgr jlaul wa Gluill Cioaai -ddall
bgha Jio .aihyll waghll louna annno alnyl
walc Jaiwo J4iiu algoll 0 Jowig .aloll calii
ayiull ailio jjoi Loo .arhyll Ciligll caa walill aun)
roulgul Ciliidi wad paaill aginill


https://www.watermagazine.co.uk/2023/04/17/northumbrian-water-further-develops-gel-that-allows-leaking-water-pipes-to-self-heal/
https://onlinelibrary.wiley.com/doi/10.1155/2023/6614326
https://pmc.ncbi.nlm.nih.gov/articles/PMC11040355/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11040355/
https://www.emerald.com/jsmic/article-abstract/176/2/53/441957/Towards-self-healing-in-water-infrastructure?redirectedFrom=PDF
https://www.emerald.com/jsmic/article-abstract/176/2/53/441957/Towards-self-healing-in-water-infrastructure?redirectedFrom=PDF
https://www.emerald.com/jsmic/article-abstract/176/2/53/441957/Towards-self-healing-in-water-infrastructure?redirectedFrom=PDF
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alcjul Juleig gphll gulél ciini Jui g og .olunllajig o wale
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https://www.nwg.co.uk/news-and-media/news-releases/self-healing-pipes-set-to-reduce-leakage-and-save-water-across-the-region/
https://www.nwg.co.uk/news-and-media/news-releases/self-healing-pipes-set-to-reduce-leakage-and-save-water-across-the-region/
https://www.nwg.co.uk/news-and-media/news-releases/self-healing-pipes-set-to-reduce-leakage-and-save-water-across-the-region/
https://www.nwg.co.uk/news-and-media/news-releases/self-healing-pipes-set-to-reduce-leakage-and-save-water-across-the-region/
https://www.watermagazine.co.uk/2023/04/17/northumbrian-water-further-develops-gel-that-allows-leaking-water-pipes-to-self-heal/
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wadilall waa4ill e ai%all 2 doll 0a® Jooiwg 1liaiwo
wale 2L Jaiwo Jaiiu alioll a4ab Cillnil (g4 éalclg
G0ill Cila eng hoall Cildai Lo .auil Ll CGilia o
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alyo wa Lgilh Juaidi auei wll asuidl aac JI U
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24jgi anhil caa ayygall Jua il éale] Ciljpa p o a5all
Gilunjjlgallg aaguiill Gl il g o el dauaiwo olyall
Cilyghill cade alaicil asphill guwill Croin 1aq .aoadioll
4o waclihnill el llg cbabill CLifiilg ausall Glaidl wa
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https://www.urbanwater.com/academic-water-programs
https://www.exeter.ac.uk/research/centres/cws/research/water-distribution/
https://www.pdjf.dk/en/article/smart-water-infrastructure-lab-to-rethink-automation/
https://www.imperial.ac.uk/environmental-and-water-resource-engineering/
https://cci-cvn.org/adaptive-control-for-smart-water-distribution-systems/
https://arxiv.org/abs/2403.18570
https://arxiv.org/abs/2403.18570
https://arxiv.org/abs/2403.18570
https://www.pdjf.dk/en/article/smart-water-infrastructure-lab-to-rethink-automation/
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Scientific Reports jlanl Nature alao
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Artificial Intelligence Review alao .ailall Juauuill
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(Hydroinformatics) atiloll
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wall Jolgell 03® Jio go waisiig Lgild Jrouii el all
.aloll jgi waa aalbll elugiwl wad aus aclas Guani

Sensors alao

Cililnadig yiill

anhil Gilal fop gl gl go witolipall il
wagyhll p@'ﬂ'@ﬂ'midﬂﬁmﬂ|ﬁtﬂ|j uthgill
Lgila Juauisi el Gl adell Aaii Sagy Ol gaog auiyll
onioll cagphll go wubill o olbndl Gilbun (4o wll
ACM Transac- alao .auuoiill aclasllg digpoll jjoi Loo

tions on Embedded Computer Systems

danpeailall Juadbill éalel wadliwil pwill GhibAi
G621 ol Lgild Juauii arei Gill a4auill 2ac pgai gl
dlallaagl wale el )gag wasuolin Jady heallg alall
wadaliwl Jaiiy wpwill jhlao go weiy loo .adiisoll
dlan] go a3goill Jgu i ail go 1apg paladi gi Jua
olhill Jéiwollg joiwoll (uuaill wal] éadeloill vyl

Engineering Proceedings élaon



https://ant.isi.edu/~johnh/PAPERS/Bulusu02c.pdf
https://ant.isi.edu/~johnh/PAPERS/Bulusu02c.pdf
https://ant.isi.edu/~johnh/PAPERS/Bulusu02c.pdf
https://www.mdpi.com/2673-4591/69/1/59
https://www.mdpi.com/2673-4591/69/1/59
https://www.researchgate.net/publication/278305430_Adaptive_water_distribution_networks_with_dynamically_reconfigurable_topology
https://www.researchgate.net/publication/278305430_Adaptive_water_distribution_networks_with_dynamically_reconfigurable_topology
https://www.researchgate.net/publication/278305430_Adaptive_water_distribution_networks_with_dynamically_reconfigurable_topology
https://pmc.ncbi.nlm.nih.gov/articles/PMC10610680/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10610680/
https://cci-cvn.org/adaptive-control-for-smart-water-distribution-systems/
https://cci-cvn.org/adaptive-control-for-smart-water-distribution-systems/
https://www.nature.com/articles/s41598-025-88628-7
https://www.nature.com/articles/s41598-025-88628-7
https://link.springer.com/article/10.1007/s10462-024-11093-7
https://link.springer.com/article/10.1007/s10462-024-11093-7
https://www.researchgate.net/publication/278305430_Adaptive_water_distribution_networks_with_dynamically_reconfigurable_topology
https://www.researchgate.net/publication/278305430_Adaptive_water_distribution_networks_with_dynamically_reconfigurable_topology
https://www.researchgate.net/publication/278305430_Adaptive_water_distribution_networks_with_dynamically_reconfigurable_topology
https://link.springer.com/article/10.1007/s11269-024-03985-8
https://link.springer.com/article/10.1007/s11269-024-03985-8
https://link.springer.com/article/10.1007/s11269-024-03985-8
https://arxiv.org/abs/2403.18570
https://arxiv.org/abs/2403.18570
https://arxiv.org/abs/2403.18570
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heall wlioll gyl aoal liawolin G4i4io Cilaub
Jadl e Jglily «ailill Guhiill cad p4aill mlicg
wa pAa1ill mlicg hoall wliall ajlhdl gu JolAill
aauaiall ololl gujgi dlandh waa il kil
Jruunil walapill ayilii proni alsiio ¢gny oS 14olin
1agy Loo 4Jioill gaill wale lglieiiig p4aill Cilolon ghg
Annual alao .aquidl wailall Jubuinll éaley Lhgo Livlwi
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https://www.mdpi.com/2073-4441/13/13/1875
https://arxiv.org/abs/2304.04727
https://arxiv.org/abs/2304.04727
https://arxiv.org/abs/2304.04727
https://iwaponline.com/jh/article/26/9/2289/104734/Investigating-water-quality-dynamics-in
https://iwaponline.com/jh/article/26/9/2289/104734/Investigating-water-quality-dynamics-in
https://iwaponline.com/jh/article/26/9/2289/104734/Investigating-water-quality-dynamics-in
https://link.springer.com/article/10.1007/s10462-024-11093-7
https://link.springer.com/article/10.1007/s10462-024-11093-7
https://link.springer.com/article/10.1007/s10462-024-11093-7
https://link.springer.com/article/10.1007/s10462-024-11093-7
https://iapp.org/news/a/eu-ai-act-shines-light-on-human-oversight-needs
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https://www.pdjf.dk/en/article/smart-water-infrastructure-lab-to-rethink-automation/
https://www.pdjf.dk/en/article/smart-water-infrastructure-lab-to-rethink-automation/
https://www.pdjf.dk/en/article/smart-water-infrastructure-lab-to-rethink-automation/
https://www.mdpi.com/2073-4441/13/13/1875
https://www.mdpi.com/2073-4441/13/13/1875
https://www.mdpi.com/2073-4441/13/13/1875
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https://naicompany.com/leak-detection-system-technologies/
https://naicompany.com/leak-detection-system-technologies/
https://phyn.com/
https://phyn.com/
https://www.echologics.com/
https://www.echologics.com/
https://social-innovation.hitachi/en/article/people-waterworks/
https://www.startus-insights.com/innovators-guide/4-top-pipeline-leakage-detection-startups-impacting-engineering
https://www.startus-insights.com/innovators-guide/4-top-pipeline-leakage-detection-startups-impacting-engineering
https://primis-meetings.phmsa.dot.gov/archive/ProFlex_Technologies.pdf
https://www.beyond.ai/enterprise-ai/water-leak-detection
https://www.atmosi.com/us/products-services/atmos-wave
https://www.atmosi.com/us/products-services/atmos-wave
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