AIE‘ BE

I BESIFIKSS

When Water Meets Al




IXEELLF7K5S

When Water Meets Al

FREHERRKINPE (IWA) FIHERS (Baidu ) HE%RH .
IREEERE:

BEHE ERKhE2BkEREEESRER
F F BEfKIDEEBKERERSE

E¥= HETDHEMBRTIERBRSTEZTIE
BRHEE BEZSERABTIERRERSZIRED
B BEEREAMIRITIERBRS TR
5 ¥ BESREMRTWERBRSZIEID
REN BELRRMBTIRRSESYS



%t

it

HFWEREBEAENEFNEELR, KSTUHFUEEBIENNINSE, (FAK
BTURIRRSSEMEDE, Bk —BRHTREEEIKSTIERHFHHE
12, BRIKSTIRBEMEZNS NREESHOKSRSNEE IR,

Bk 2BE5 S BKSHOEMRSREL, RANZEBEFLTR, RIRGL S
EER, FHRSEHEN, REEPMEMRSHOMEIT RS, FREATEETN
ZRMEYILET. MRBENLALRE.

BERRERAERMEMAINE Al 25, BECFEAT Al TRIIREZIFTRIE
2R, UMIEZFIRA. MREE. BRESHBEEATERERATFRRS, MAOFRAR
SIS EBIRERMS, BASMIUNHFUARSERENLE.

KEEANTEERESRMEL ERAIXE?

FREPHEKDESMBEELERES, DATEREREKSTIAERIINZEGS T
R, WKSTUHFHREENEEEBEGREE, RNRIATEEEKSZTLN
B LRIENERFR. BESEEETUEHNRERER, FHEMRIATEEEN
RFNSMALEE . Bkt 2B NAERARSNST, IUENBRSENESHEE
RHATEREMEEKSB TR =B =05

IKSHFUREBEDT, \TEERAX—HERBOMEE, TR kS RSP



=5

(BX]
— | KSSERE#HPELE 01
(=) KBTI mEiEnIF kL 01
11 IKEIRIGER 01
1.2 SE% 01
1.3 EmigieEH 02
1.4 BRERRH 02
(Z) KBTI pIE = 1biEE 04
21 HFthiEas 04
2.2 KEIMR 04
2.3 T i@miA 05
2.4 BRI 06
25 k@B 08
Z | AISeeleekSEFK 09
(—) tnfa “ntag” 10
(D) kR 12
= | EFAIEERIBREE 13
(—) TREXKI 13
(Z) BMksE 13
(=) BB Ry FAZE(5) 14
34 KERIEE 14
3.2 JKAMB] izt 16
3.3 EMinkE 21
3.4 TR 28
M | iR EREESE 31
(—) HIEAERE 31
11 HFES 31
1.2 XEES 31
1.3 BEER 32
1.4 METEE 32
1.5 AZE3] 32
(Z) sCrERgR 32
21 1B “SEMEEE 32
2.2 STHRISBEINS 33
2.3 RIEEMEZE 33
2.4 BEliERS 34
2.5 MBI 34
2.6 SCHMANRS 34
2.7 BSIHLRAR 34

h | &iE 35




IKF &
(47

=i |

(—) kST EIRAIFTHk AR
14 KEBER

EE2020%F, SRINERAFTIBR IBEESER, KEINNAVFS KRT AN AR
EFRIPBITEHER, BitRNI7DINREIKE, TEHRKIREREEERBHLEFR
NEEE N ASAORERBR, RERIEERAKNEERIENNSAKRIEN, 8
MBHTHCATEREZE2RAK, BEOIZABFRERBRESIRE BEE
BRIGSECEERZ IR, FUITEI20304F, 2B E3MZ ATIRKERREHR (E1) . RIEE
BERBH(EFRXERRE2020) ", EEE100F+, EERAKEB KT G, MiX
MR NDEUEFLO1%NEREFEIEI,

9712 68%: 40% =
SIS RN 2HRKAEAT B
60%: 20%: 400%:

EETEISTN 53 Al K 1

E 1 KEREER: SRADBKMAKEREN HEkR: REEEXRS

BERAE = FKIE D [0

FREZN . REERIFKLEHERTTMWAIZN, KERIEAALRERIRERE.
BEREF. TWARESWHRE, EEZEREETEANE . SIEZ ARSI
BIZKZRAZ R, BRI, =GBk RIRERAESHE R XKIER X . 1k
IR, ARRER . TR RS, e #—SIRVKERAE IRk . B
BREAF AR 'ER, E1988FE2017FN="58, ZEEFEHRIEKNIEFRE
£B19901257T; BT REMEMHUARIERINEFRASITIAT50125E7T. FRIBEX
SRR 2B B B TR E2H LLARIGREKENHRIT TR, EREREAMN
2008FF20984F, ERIKME/KIKHAZIBINES, 21tdCRIFFENSEIGE IR
WRimPEIKE o

. UNICEF&WHO. (2019). Progress on household drinking water, sanitation and hygiene 2000-2017: Special focus on inequalities. UNICEF.
. UN.(2015). The United Nations World Water Development Report 2015: Water for a Sustainable World. UNESCO.

UN. (2020). the United Nations World Water Development Report 2020: Water and Climate Change. UNESCO.

A W N =

Davenport, F, Burke, M., & Diffenbaugh, N. (2021). Contribution of historical precipitation change to US flood damages. Proceedings of
the National Academy of Sciences, 118(4).

5. Qin, P, Xie, Z, Zou, J,, Liu, S., & Chen, S. (2021). Future Precipitation Extremes in China under Climate Change and Their Physical
Quantification Based on a Regional Climate Model and CMIP5 Model Simulations. Advances in Atmospheric Sciences.

ATEREMBE KBHAUEE




02 ATEREMBE KBHFUEE

1.3 EftigieE®

BEERAONSIZR, SERAKERAEIGIN, EINRKEREHR XN, tin
RBITKEMIRIEEIRAIE FZERMBE, HKEMIREETIEN S THIBKFE
Ko EEBRKIDE (AWWA) FE2012F HEAIREFEIEH, M2010F520355F
89255 (8], EEABREKERIREE W DR B EEEIDCET, XEPTEE
EMIREERMIRAK BITRE . RN, BoKAKERERSHREET
1005, 2RI ETTEERFTERE200{ZR T HKENE T AR ER. Bai, $E
EBZIHAKENKLOBEI000RE, BHEMRSFREBIS0F; FEFESHE
2000F 22015 FHEEREE TIES000ABHMHKTE, T REFREFHHERS
A92500i2 M EE=ERIAI40

1.4 BEER

KSTUAFERERSHHURRERRKIBEFBOKEENEX. BEXFHE
FEBFEEROMKNBEREER, IMKSTUIIFERRE. RIEHKELRES
WP EBRSRKIFETHAKBEYN . MSEARMHBERXRRER. R
55 BREFEELENEXRKEINTFR ERSHKZKEREREFRE
KBREENGEFY, EEREERN T BREMNAR (B2) , IRSHHERRE
RIXIELS

KINHE—RIRER AR, G1EFE. RS 5URERAZENZRNMNE . K&
ERAIKN DL KD REK KN SRR EABER . SRS R
FEMWEDE, —MHAEEER, TERMEK/HKEAE, 5—8H HEHE
. RBRBFIAKE/HESE. BEFATHIKEKERSHERZ—, BEHEKKNEE
TEIEZE BN, EIE T IRFKIEER

6. AWWA. (2012). Buried No Longer: Confronting America's Water Infrastructure Challenge.

7. WSD. (2019). Water Loss Management. Retrieved from:

https://www.wsd.gov.hk/en/core-businesses/operation-and-maintenance-of-waterworks/reliable-distribution-network /index.html.
8. HRFBHRF. (2019). BEFKEAHIKMN, BERSFZLRBRBIRE.
9. XUHHEK, & ¥F228A. (2012). BEMKNLEI SRR EMRLGIR. ZFZHE.

10. IWA. (2017). Total Charges for The Capitals In 2017 For A Consumption Of 100 M2, Retrieved from: http://waterstatistics.iwa-net-
work.org/graph/16



B EEK B TEKAN HAthkAn W IB(ER B RIS IKAT IR B {ER
Hithizs o HAb B ER

0 200 400 600 800 1000

PIBER S
LA
b=

LEEZS
{EANE
BT
BER
GBS
THIAmER
EEEIRIER
R
RS
BENIEUH
/R
)
HRIBHL
BHA
{152
DR

P SH
SRHrR

fER T
SRERRE
BA%E
B2
LEEAvE S
25

BR
RIFW
HRfesRE
ait

R

=i

LERTFX

BER \ \

2 SBRETRMIKE R (LIB100125KETit) KR IWA, 2017

HRBTBERAR TEXG"BIEE, 2EFHRE30%N AR ST (RIXER
50%MI LB ) BEEr=E BB ANBEHMEHEA, AXSEFNEEHER.
EPEREHEKDS2018FEW2ELA600REK B ATEEFHIT", BiT40%A91H
KB FSHEIRS . MAERERFEROBR T RSEMIRIEAIEEFNEIERN
R, BIKSRNEBFRERIOERIA,

RIEKRZEESREBRALRRBRIRE . KEETHEARERSDG6 HhiZH: 2030
F, TWERR AT RIBIRAK, SKAEEMPARERS AR A BEX LR,
WRITZEYILBHEENBRSER BEERE. FEXAK, HRREBRAMAL
BRNCERRE, ITUKSEFERREER, REKESKE. RGN, KCE
MIRBER. RIPREESZEETH, RETHNBRSEE"

. Komives, K., Halpern, J., Foster, V., & Abdullah, R. (2006). The Distributional Incidence of Residential Water and Electricity Subsidies.
World Bank.

12. BfF, BB, & UEHE. (2020). EATRBHUKTIZ DR, RREEHSLEEY. Retrieved from hEESUKHAIK DS
http://www.cuwa.org.cn/yuqingfenxi/4470.html.

13. UN. (2015). Goal 6: Ensure access to water and sanitation for all. Retrieved from United Nations:
https://www.un.org/sustainabledevelopment/water-and-sanitation/.

14, E18, 5k, BZE, SEF, XNEH, & 581 (2020). ATEREE2IMH LK SRR M AR KT E. FERZEREET, 35(9).




| S
21 HFaE

IKSEBIIES AR REEIGEE AN, MBFHERNEEBRRXLH LB
FR WARNTEBETNARRE, EFLMREESE R ENFHMLRNIAT, R
ERAIREFIEEED, TURF R EES, REBRRITER FTRSITIL, FAITLL
ETHRERNAR, DESIEE.

HFHCHRINSHLIEAFEERAIM. HUKERANNEL EEMIREPIREHRK
MENXBEIER. REKSHFHNRETRSEERTELT, B{hagEI¥Ek
. BB BT RE A EFNIB . KRBT ERBYHNIERER SR, ATE
FERHEFENEZZSERKRREFUE". KSERHLERES N EEREZSEE]
BRBRIME, MU ER BESZEM ST IR AT I EZI N EHITIRS!

IKSTWHFAHIZEE ERIR e S FERBINM RIS E NE . KRSV DT EERMN
MEEKSHEXER, ERINEMERRIBRS ZPIRSRAME, HETAAIE
FUEE  MIAHRITBII RS K. BKEFIKERTAR, BEFARIEER
MIRERMKIEE, FAEMIIETUEERIRIT EEFMMEE (FIMTKRE. %K
NE) PEINE MR AKER.

2.2 REHIR

AW RBEERERIPAARBRN S N RK T R ESEFMH AR ETTH . KR
FR, SHUKSHFURSTETEANRRNE, BIFHFKS . BRKSHEKS
4.0" 7, BIEFR—, BEZO—, A BT AU BT % ORI R
RITR . DEEITEHENBFZATFG, HEKSTIWERERER KM ER LT
EEYSE, ERERERK, NMLAEMEE. SRHNEEMERIZRARE.

REEZRKSTUHFHERELSRR, SIKBIORRDE, BRIARBENESS
H. AZ @ THREMTEGEMBRNFEEELRNEN, BEMNTENDESHIE
BOREE. 218 DITFIRLA . i SMKSHA, INFTIIIRAHEWE (PUB) R EEBKEIK
% (United Utilities) , BEMRAEERBEREEFEETHIHE, FESELAN
HEE" AN, REERIKSTIBIEEENSSRIKSHT, FIANEREREA
iWIDGETIRR ", BIHKEKF AT SRMREGAR, ETHEICTRAHITEEK

BHRFEEIUES KSR,

15, IBMEANERZRER. (2013). REFRE: At AELEESHIKERE.

16. Sarni, W., White, C., Webb, R, Cross, K., & Glotzbach, R. (2019). Digital Water: Industry leaders chart the transformation journey. IWA,
17. GWP. (2017). Water 4.0. German Water Partnership.

18. BIWEFS, BRIE, i, SKEHA, & 3KEFF. (2018). EMSMERKSERURIRSRIE. A7kHPK, 44(11).

19. IWIDGET. (2012). iWIDGET Project Overview. Retrieved from iWIDGET: http://www.i-widget.eu/project/project-overview.html

ATEREMBE KBHFUEE



HFKESERRETDA=DNER:
¢ RSB — LBIMLEFIRD, ERT I ZMUAREF R

¢ KSEBUMBR— EtRENESMER (BB, SCADARS . EMEE
%), UREBHLSHMARFIRRER. fliN, DRiITEEE. BT GISHIBHKIE

* RSEZUMR—EM. BaeteRk, REE. = itE. ALBRSERANGENA.
BAZRSEEHE, 2UHEPOHNHFHEEPOLUSIFEEREK

IEFR, REBXEIDIRREE—RIIBER, MHFKBSERRRERHEE9E.
FEBERINFFAIIREN T, B0 SLEPRALTE (35) KT 8RS ERK. EEERALER
RIARBE . REMUFHRIRAES~RIBRD ZBRYF TR, WEEENER
2. BrOKES ., SHER, ERRAMBEIKMEDHAFHFKSEN, KIEFEWIK
M. A TEBEFHFRARIENEE, HERKSITIEFE", BRl, FEAERDKSIA
T THBIRACEMNER, BDERTEREHIERESEE. HTEMRIEEDN
BT EMSHEIRREL. RETSEFAR, SR MARER RN A, HIRRE
REHEFFE TENEERRATERKENEER, BT EXMETHIENERR
R MOBEFEHIHA ‘B, (NEELMHET L. HENEEFENE TR
—HIHIESL, BEXBEHIERIENOTAIE, SRISGBMENES S, NMT
ENSRNFIFRE TGN, FHERER.

2.3 I'idmin

I ERMFKSNEZAMELS . LURMITERS (MNIGER. EREE) I ORI
AIEAEHREFRARSEE, Al MEHRE ISR EIEMERIZREL. IBMFISAPH
REORARRBDEI KT KBS EE, seRESTWRIELE X, BRABS
e BB REE T TEERNHFXSRSRIR.

R EEARIER AL SERXAIK KD . ABFUNWIEESNIHMBRSTE
RIEE REMIREE RS S, FEBREENE T HIRRT 4R HEUKSMN
BESERRI N BB IEEARER S R KT E . MREHAAZERE (Xylem) FIZER
SEERAF (Bentley) , EEA~EEBRRBESEH N OTREE. MitEI2027
F, SRR EEREA NSRS E D EEA9ZETHRART .

20. ALCLE. (2019, April). SR | SEHZAICKSH ‘852" (FR) .
Retrieved from Sohu: https://www.sohu.com/a/308353458_99899283

21. FIBEF=ALERFRRR. (2020). 2020-2025F hE B BRSBTS BRI SR BRIEMY HHTIRS.

22. Bluefield Research. (2018). Advanced Asset Management for Municipal Water: Global Trends & Strategies, 2018 — 2027. Bluefield Research.

ATEREMBE KBHAUEE



BRItERERANHFKSHIHHI" . EEFME XY FKSHIHIRITN20195F
BISMZZETTIIKEI2030F /9108125 7T, FERBKEN6.5% (E3) . Hf, FrtE
20305, ATERERAIRELINEIZET " AEREERNHDNE. FI20245F, &
HRAAEWAI-oTITIE BRIAERI4012ETTIB IR E150123E7T

L DIIEVN S|

(1012)

IR
#

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

3 ZEMMNEAKTIKEHIHTME (2019-2030) 7" &J&: Bluefield Research, 2019

SitEr, WK HFKSHHEUARREERRK, 552 ES SR m,

BE2021FXEM032ET” . RIHHIE SR, PEHMFKSHIMEE2017FA
FR70IZART. 2018 FE2023FMFESIBIREINTANIAC-7% . ERELHE
IMELAR B FEANE LN, FEHFRSHHRESH S 18, §27%2023
FRIF2501Z N KT,

2.4 BRI

RETF, BEEKEENKSTUSEEMS2—IORERES . KSTWHFHE
B, BRTRBEUMAMEL, FHnEEXRAE. NN 122 5HFKEHE
RIFIE . ARKIESTTHRESL AR ARUNASHNE Z B HE FEIRIR
R EURFIEREATIIRE,

2

@

Bluefield Research. (2017). U.S. Smart Water: Defining the Opportunity, Competitive Landscape and Market Outlook. Bluefield Research.

2

=

GWI. (2016). Digital Water's Future. Global Water Intelligence.

25. Bluefield Research. (2019). U.S. & Canada Digital Water Market Forecast, 2019-2030: Executive Summary. Bluefield Research

S

26. Wadhwani, P, & Saha, P. (2017). loT Utilities Market Size, Growth - Industry Share Forecast Report 2024. Global Market Insights.

3

27. Bluefield Research. (2019). U.S. & Canada Digital Water Market Forecast, 2019-2030: Executive Summary. Bluefield Research

2

@

GWI. (2016). Digital Water's Future. Global Water Intelligence.

2

©

BIBEF= LB ZRBE. (2020). 2020-2025F hEBBKS T B AR SRAKBEALIDITIRE.




HWNERBERRAEKSTUNNA, MEBEERES “ICT4AWater” B, FEZ
“ICT4Water” £8%, B ARBB R B A XKEREERICTE AN BHFAILIFIRE
il 2018 R MIVFEIRE ", BERZPHTRIAVTINE, LASIFEIIK
SREMUFHBE—HH. HINZMTHIY, RBERETF2020F K6 TR
BI (RIS ICTEARTVEFAEER ) ™, D T EUNKSHIEFHKE, FREEX
IREFNALB IR AR

KSR OET 83E . (F 0 (BN EIREER ) (I—&0 5, MBEERRRET—IX
FHIESEEN, SR EEREERAIXERIIZIMNEREIE=E, INKFRE
TR IEE AR, (BEEIEL=.

T=/KST—BE L F R ML 2015F BT A AVFIR ( EZRKML ) “Hie
PRk S EEENABERESR. ICTEAR MESTHRAWKERHATEEUERE, K
HERAKHEFE . ZEREST2015FRIBFEHIERZR, AETNEREIERR
RIRESNDTHIZHE. BE201ME, ZERBEEMEET K2ty ", AhaE
FRBYAATFERVKSREGMERSR, URRFIEENZZRE.

2014 % 6 B, KB AH 7 “S2ER2025” +FiH, RESEZR “S8ER
EREEFR” Y, FIBERSRSELESHTNL, REBFHOHERS. H, BEE
RBEMERELBEUBHERR “Ere/kEME" , FRFEEE T AERAKES
&, FrE g At iR o

2012458, PEFEED. KRNENAN (2EWMEHKRELESER “+ZH" AL
K2020Fim=BiR ) R, EMARE G HEHKERIOIENE, #HHEFET
Bt WS ERESHKTF. 2014580, PEARNEZELFIEHRM(XTR
HEEWHRERARIESEL), BHREXBREKS S ABEMIRBEREMKTE
MLIETEERBEN PR — L. 20155, FEBFTHEL ( X FINRIERH
NEEZRIEL), B ‘BREFSASUMES LRI BERER, MERTETHER
WERIRHIBICKIE, MR EE . JIFEARE. 20165, PEKKZE. KFIER. £
EEEERD (KRNERE “+=0" A1), RESERFIKFIEBMWKE, LUKF]
SRR I . 20184, KFIERAR M ( X FEDR DNBR 37 AT K FUINALIL
FHESERANERN) , REEZREBRNTRAAIKFIEWAR, THOFIBYEMN, B2

3

o

EC. (2018, June). Report on the Action Plan to foster Digital Single Market for Water Services (ICT4Water). Retrieved from:
https://ec.europa.eu/digital-single-market/en/news/report-action-plan-foster-digital-single-market-water-services-ict4water.

3

EC. (2020, July). European Catalogue of ICT Water Standards and Specifications. Retrieved from
https://ec.europa.eu/digital-single-market/en/news/european-catalogue-ict-water-standards-and-specifications

3

S}

MIE. (2015, December). National Water Plan 2016-2021. Retrieved from Government.NL:
https://www.government.nl/documents/policy-notes/2015/12/14 /national-water-plan-2016-2021

33. U.S.EPA. (2010). Water Security Initiative: Program Overview and Available Products. Retrieved from
https://nepis.epa.gov/Exe/ZyNET.exe/P100B60G.TXT?ZyActionD=Zy-
Document&Client=EPA&Index=2006+Thru+2010&Docs=&Query=8&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocE
ntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=_&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=.

3

&

GovTech . (2014). Smart Nation Sensor Platform. Retrieved from Singapore Government Agency:
https://www.tech.gov.sg/products-and-services/smart-nation-sensor-platform/.




08 AT EREMREE KESHFUTE

B TANL RS EEFR, R —MUKRENAR . ZEEEKSEXE
SRR AR T, BETHIRRIARL

ERHFUEBRAI—ED, ATEREFAAR—TRBIERK, BEARERERMERNR
Nk AEE BOMPE=ZAZRNHEFRD T, ATEEHENINERERENER, HR
ZEHPBREATEEFARRMBHEZENRR", EFERA TSN ERS
mEXE. FE. MEX BRSO HERSWK, H, ZEMNPENEUHEESE
BRA9HEA L.

2.5 KEEZ

REHFHEANTKEREEMSHATE2HESY, BENIRADNRESA KK
KBRS IRAAEHFHIEENL K, FEZRETHEIWERND, 552 EHLRRAIE
BERNRREL, BRRER—NAERDEAREHEUNETON, ERIAEGRAFIUL
I EERI—EB D R DT S (L AR IR IERIE B

AAFUNEHNEENETRHESITHRFNRIAR BEKSTL, XKSHERRHZ
N ERERRHITIRITEE, EEIR IS hisfT, ROHMEIRENHIEE
. EEHN AR H, EFRESRSE (CIS) . BIERESHERSK (SCADA) %
BT EEMEHE (AMD) R ERFSEERSZ (EAM)  MBZEEERSZ (GIS), &
EAEERS (ERP) EEEEHRREMIHL FEBENEE, TESHHEZHE. 4iE
MERIEER TEIREEHNIINMIERSEE. fl, £A8 ‘SCADA + GIS +
Hydraulic Model” #iE#t{TSERSRIRIZHT; (A “CIS + ERP + AMI” HiE#HR A
FAKEEW; 55 ‘EAM + CCTV” EEIMGNSIEZ I EEEMRERF", RHETT
RIS, TMHFENR—. DL DEEE, EFHIPKEFIZTHEIMAILIRE
AT EERNEE, REEYAIRERE.

36. Deloitte. (2019). Government Trend 2020: What are the most transformational trends in government today? Deloitte.

36. Wong, G. (2021, January). Leveraging the Data Core:
How Utilities Are Optimizing Operations by Concentrating Data. Retrieved from WaterOnline: https://www.wateronline.com/doc/leverag-
ing-the-data-core-how-utilities-are-optimizing-operations-by-concentrating-data-0001.

37. Innovyze. (2021, January). Looking Ahead In 2021, Retrieved from WaterOnline
https://www.wateronline.com/doc/looking-ahead-to-0001.



—_—
A T ZE£O04b ElRknS (IWA) 2019F HEMIRE ( BFKS: TR DRI ) hBE
1 FJHBHe SHAORMTTUETARIKS A DM TR AR ISR, FRIEGartnerAT20174

|.|_ PN Q RS ERE T THFKS AN (B4) . BALTFRIRERMRIKSABEE

)\Et H b 7J<jj HERGTE (PINSTAERMKSKLERT), BRSENHREE (FIEEN

g . HIKSS) « SR ML (FlENEEIEUmgeni Water) FI2U# E R SR EHBRESZ

§£%1,t B MEKMAR (ERSE+WE) ENNEEHFHEERRRIR. SITEEHERES
MEEESERME, EAELIKSHETNW. SBRA. RAME. BhizdE
g, RNZEM, HER% L, HNTBERNSELENES. DTSEE.

Rz FaRER

iR FF i Bk MR REMER EHMER

B

Tk

W —

BRRISAE

g ERAEM FREESERET EMRITASHE RAONETEERA EBSTEERE

21 RN TEA i ;: ;?Zn {Lé%% ;jn“ I e
EHTHIEEA RES L KB =6 sl ERBRIREAR
1, DMER. & (ERAF T ARG T
EREsmmna  mEne  EsEEEmgE 0
= MR EFRKABE
B5TA

4 HFKSHAE KR IWA, 2019

I 38. Sarni, W, White, C., Webb, R,, Cross, K., & Glotzbach, R. (2019). Digital Water: Industry leaders chart the transformation journey. IWA.

ATEREMBE KSHAUEE



REYEERRATELENIMRMENER, TR —TRANFKSRARFIZEN
EMEEKTE, REEFME. REMLERRTTAENARRERMEESEM; Mmoo
HHFFR, MATEREYREIEHRT L, FEZESE “F37 887, NmgEX
BEENERER, THRKER. M. BFFNTEIR, HE—PREKSETE
ERYE BR RIS ITIIRIRAARILAIEE D . NMEBIREY, EIBTUIIEAIBRH
B, BRREIMERNERESHOE, ABEMATEREEIMERSTIIERR
RAOKHR, AERKSITWHF MR H AN R BRl, #FHEERSHKSR
B REAEIENA TS RSERASBMURE. RRFIELEGIER, BFHEE
BT (BRI BRKRHBIRAE) o

(—) anfa “Mgae”

ATERRERTTENATAED “E6e” 7G50, ITRAINER. BE. EIFHRIUTILL
MR ERAABER. RH60SFNERE, ATERAERE. BHEHHIETER
R, EEST. Ft. XE. HiE. REFSPOWEHTURAZL, NAZSHBEMNEF
B ATEREMEREWHFU. LEFEED. RSERFNAESEHHERRIRIE
A7 EBFITEINRB A TEERAS I — K TENEAT N, DHFEK
RERER

FKSTUME, ATSRNASEEERFBIUESEERRESUSEHNNKES
ME NITEEI AR TR AN BN, MFNSRESTR, FREHEDIHEE
WO . JLFPTE SRR R A TE 0B ERF, SE T8N EREEME
B RIENER . RBICREEGEEF . LER, KESTUMERI LIRS TR
m; —BEEKEFYEMINESHERNEATEER, HEEBIRIBK",

FEHTEREREREE ST AELUSRKSRATENBELUENE, MALEE
BRARAADT AELHEFEE, FFNPIREEX WRFTHRI, REKS T RE
IERIEEST . GIINHLERF I DT LU R RIE L (FlisNiE ) , RMEARXRZEH
ERXR (IMEEER), RRIFEESH, MEEmIUY (F1anBKEsK
FR), TR A (LUK RIETIIREIRAE) 7. B REMEFTIHIEFF N+
ZRNMERRBESTIA LR AEZIINA . FIINTXTERKPE A FHF &R
AR, (EREER MBS AN TEERARTUBHEKIEHEERKRR, FERRRNA

30. #28). (2019). £BRATEEEREEART.
40. Roland Berger. (2018). Artificial intelligence: A Smart Move for Utilities. ROLAND BERGER GMBH.
41. Farkas, N. (2016). Water Tight 2.0: The top trends in the global water sector. Deloitte.

42. Velickov, S. (2017, November). Machine Learning in Utilities and Water Industry: Making Digital Ripples. Retrieved from Linkedin
https://www.linkedin.com/pulse/machine-learning-utilities-water-industry-making-digital-velickov/.



KEA. BT YR WEESRRRFRRKEE, SEEBFIBAKENHRETKE,
NMSEIKEREERESHE.

A ZRETER, RRRKERFERETEMIRR, MBERSEMDITHRATLIGZ
REFD26%—— (GRS AARUSFTECILET" . FRRREE
FHERERIR BT ERIRE. ENFHE, ETATERNSTER, HEE
KERIRIEIR B AU £ ith, FREVE N R XTHEIE  (EREEMEFIA TERERIE SR
BT BT LAFSENIKSSHNAE () ERIZEMKRSR, RBFNIEFI XM KE, AT LUIRE
RIVKRITE L5, HIRFERTLUREEMHSNINRS, BTFEMelSE. &
KFEKGIESE, ATEERARKBTMRHERBEREXKNIZEE, BRER
Erm (NS mERRAK) AN (WA ZERIRFNBDREREE) Z BRI
HWT .

BEl, RERSBUNBERARFBEBENOFTRA, NZEEFHTRBHAFELERE
HERMRREDR. FAKREINEMFR. B, ETRREHIREZRBIER, KX
SNHERNXETEEEMHEHIRFRE, Ea R BA TEERAETARET, #Hin

BRBREPESFTEIFOXRE, BT RIIMEF T, BERSERE, FERHM
FRBERIFEERNY. BREMGN, A TEREIEEMEGREHKRFIIHK, B#%
METKERR . BRI AT Z BRIESRES L=, hiERKHERE
REM R R ERER AR

FEERSE, KBS ASAENATEERANHELTFE, BEADZFRAFNE
BETA, AEFRMAKE. BKEXEEE RSN IKSEMEEEEKERIRTE
BR55, SEEESSTKITEN. toh, KRS ABER LIREEFAKSIERLURAEE
Ko

S5kBREBEXARIL, FRAEENMBEGFHETERD T AIRE R ZH
FKiER, B, ATEeEr BN EEERRS (552 ) , B RIEMERFEN
SSIRFIAER S, BN 2R ERR AN .

BRI EF2020FRHBAI(HMFKS: KSTUWATERBRLEE) RE"FER
3, SBENNBRAMUFITALERIEARZLL, BIERTEEA TEEMIEE
IR RE, KSTUWENPZ L, F2HKRRRRIISBEZHMBENERT, A
TR MARn RS FHZIMAEKRRINXETE, FETUSZIHRER
EREAMIKE . IREREREREIME R, A TERAIESNEITHMCTRIE, B
R X Pz e 2= AR AR

43. Liemberger, R, & Wyatt, A. (2019). Quantifying the global non-revenue water problem. Water Supply, 19(3), 831-837.

44. Kapelan, Z., Weisbord, E., & Babovic, V. (2020). Digital Water: Artificial Intelligence Solutions for the Water Sector. IWA.




| BEETIN

BEEBFFEWE AN TEREFESMTEFNTENIRE, it 2 BREA TERUSZ T
BRFBMEKBL, RIBIDCARSRMARNESRA TERAZX HER (World-
wide Artificial Intelligence Systems Spending Guide) ®, 2120238, A T &240
RIS HIIARI979123E7T; AT E R RmmMERRNE2H123ET, £EKGDPR
ERATERENINEEBNERATE2030FEK14%, HAFIBIN16H1Z23E7T "
IDCHRIT", FEARR+FHR, ATBRESA AT EMTIWIBMB W, ATEEH
HRERE. BHEX. PEEASKEENRE N BERISEL D, Rof s
AIZBgerRiRA R, ITEI20304, EWATE O WA EEBIZ 15127t A
B, HapAx U B0 512t ARH .

KBTI AT ERSMRRBKFDLEFEEMEE . IWALIRN (XEEZ) (Journal
of Hydroinformatics) Z¢&/, BREFXFKST I FHEEST . A TEEMEIER
ZHIAREAIFIR . HIRIEAANTERRIXE S, HEZHNPAZINEBNEN.
HiERR. HESRELE5MNAELR.

5 SR G R EE DT RS AR B AR, AT REKSTILRIIIMS
HBEZRLTRE. BREER, EFAI-oTRRIGNRFNOEBRMIDIHERENER

BFLI4.9%EREIBIK, F2024 FEMHBIMEBM 2019552 TRIKEG.612
TC. TR EI20304F, /KAUHAIA TE RIS A EBREF SRBk20001ZE TRIMNE™

w

TRERATRESEHRENESNENERNEH (BH) fkE (FE) MNER,
REKEERFZENE, MEREIUKRENREMAREE, ATEEEKES
MWRAIR A (LN ZREE . BIRLIR ST R HIBRNRLRAF) SREM. XEENRE
FTLUERRRIEREF I, SERI AT FHG MK ARSI .

BH2000FE2018F K, £EHIRIE 7533801 5/KEXRIIREFH, SEUASSHAEE,

4

o

IDC. (2020). Worldwide Atrtificial Intelligence Spending Guide. Retrieved from: https://www.idc.com/getdoc.jsp?containerld=IDC_P33198

46. Rao, A. S, Verweij, G., Morrison, A, Lix, B, Marsh, C., Gu, C.,... Gillham, J. (2017). Sizing the prize: What’s the real value of Al for your
business and how can you capitalise? Deloitte.

4

3

Mass, F. (2019, September). Worldwide Spending on Artificial Intelligence Systems Will Be Nearly $98 Billion in 2023. Retrieved from
IDC: https://www.idc.com/getdoc jsp?containerld=prUS454812194#:~:-
text=According%20t0%20the%20recently%20updated,will%20be%20spent%20in%202019.

48. 2EEERSINEMRARZRE. (2019). ATEEERSMEMER (20195R) .

©

49. 360 Research Report. (2019). Global water leakage detector systems market 2019 by manufacturers, regions, type and application,
forecast to 2024. 360 Research Report.

5

o

Microsoft, & Price Waterhouse Coopers. (2019). How Al can enable a Sustainable Future. Retrieved from PwC: https://www.pwc.co.uk/-
sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf.




EREFREKBII.7H2ET". SEMBDIERL, ATEETLLIESAER MR
ERFITNSKERAIRME, BLHNERMETEZED A TERERA, FUURERELU
MIHEERZINAERBMAENEES, NTRIPIERAESRSR, BRIETEFELE

RS E.
= | (—) mEmL
= A A TSR RSB WS ES . SRR . MR, S—imf” BN, LS
- BEE BRRSAEE, AHOTBATEM. ARIB. SHHE. B, M4 AR
%0 lﬁb E,\J SHFBERUEAR, FHL SRR TSRO, EREERK. $IK. 4K 55
H BB K. Rk SRS RIBNA RS, SIKS EEUASREEEATA, BHEIROR
\ B, BAEAIKS AV SIS,

S
Ny;
7

=
+d

| EEEE

AT E MR T KSR D RR S IOUE SR, HEMA TS, BEMBEATE.
B RAEMN . B, AEFEHKSERNRER, SFREREEIEERS KR,
ML 2R EARRIIREIBIAR.

N E=371s HERK HEHIK (K EEHEK HEiSK BHEDK

KREEEE [ SEeK bR BHES HHEX
— BERE HEKIBEE AL SRR
[

. S EITUB AL .
i I\ (= s SRR T kinses

RS maeiR N ogsmuksr | aswEE
REIETFE ATEREFES GISE&
Eﬁﬂﬂi N o 2 =5 EO AL 7 £ 4 EOLEI[7 £ f== * *
YA R o | 207 HIRSDEETA el B
= G el MK ibELE Y BESIE
=

[=]

iz
T
5
&
3

SN T S D MR &

|

I
£

U552 B HEKER

5 IKSBRRIRTTRDIRLRD

I 51. Podlaha, A. (2018). Weather, Climate & Catastrophe Insight. Aon




ATEREMBE KBHAUEE

5 in R EMEFEEETRARUSTSZRAFEESRN, BIEMEKEN. Ik
55 Tl MEBRES, TERWEREB. RSEBMWSHE.

Bt AT E LIRS BRI D, IAEIEFEHENM, SLIKS
HIRRDLR. FE. T DR, BEF &R BESRKSHIRENS, f—
BERHER; LWSRZI R, BRATERFS, BENKERE. SRS, 85
FEEZERNTE, TUENIEERE, AIRE, KRS EEFECTIXIIMNERE; LIGIST
BRFARE, TMFUSRRET—KENSE—EE; B0 T EKNFE, TS
MIONE. SRS ENEEKSAR, EtUnERIARE, BREWERRERE.

BN AR RITE. REE. ATERE. TUWEIRKMERARSERK H7K. 4K HE
K EKERRRERMS, SRS BAEREET B EE. WSO, BA T EF
MRS5EES, BRKS B R RHPIIRETR, Ne2kia. KSEE/EBRS. Eex
IR IRETRL LR R EHIEEES, BUEIIREIEN.

ZHERBFERKSEEHNERNEERS AR MEREREFRR. REBRR
=XREFR. CERSHRGFEEERN. EEAR. QMRS MERERER
FUEEERERE. Wit NRLEFAER; MENBHRRBESRIRE. EMiRHE.
KERAREFS. EBESRSEIRENTE.

(=) BaBY Ry Rl
34 KEBRRIRCEE
(1) KRS RE

KBERBNABRS (E6) JLANE R TR ANRERRKRE. K. KEE
KXIER, FFEEHEREMST, RUREBINENERRETF. ARG, HiE
EEDMANER KBRS ERRES, ERXKNSH—BELTHHEE
Wz, DERUKEZMRIENSEE, ReENFUUEE, A TEEERARMY—&K
F SRR AI=E). BT E Pk

L ! L L !

e s K *% 1S
o e R R s
i s - - .
- e =i B gm

6 KIBER M BRAAMENE



EEMERMZARRCENERRENRERRE, ALEERAEZBREIES
FHARIFEEZ(ER, LASSELKAZ, /K RASERT M AN TN o eI /K AL TN BE AR X AT
MREEEYNERMCEREKIFNERS B A=EZRZEKFBRIikswaterstaat
EEMFRKMU. RS, BKSHERKUZSHREE, FIRSRSEIRARITTRE",
BES AR /RIT100 2 BT R AT ARIRTT AR TN A B SRS T RIKL, BT 4R
fERE.

FKBIBRR R SH = IR G S HE, ALERRETREMENE. ST
2. DEMMEANFHEENFHRE, BB RUSEFKIMEAIKREBNSENITE, N
FEMEHKOKRRIPSIRE", I EEEN (SVM) BB B TR B REFEXE
EfEA (Sefidrud Basin) RIKEHEE (WQI) ™. 2T ZRKERIKEE, SVMEEL
BEBDHTRRTRST %R SUKEIE AR, HP R SRIAENZINKRERIREER
M, XEEREHFIESLERKIE TRKEREE.

AR E LB ERBWEXENRER S KEERSE, IFSEE (FIZMODIS) 8
BT ENKE, SRNENSHEECDEFER. HERa. I RERY. BEEE
RABE (FLH) o ATERETLABRSITHI@FRERER, RB/KEMEN EF=EA9
T, ShehhiZA“FIFAMODISEEE R, EFHEFIINRFZIEETLIEY
HARIAFIFUN I R 2R a. R EMEHIRENNEFIHE. SERVIR*ZEEER
=R B (NASA) FIEEERFLEE (USAID) NBAE AR, BEIB2ER, 7
RREZIFARRT IRMAMEFIEFRBANGEKEREL, FBIRREERRR
HBEXMERa, HHREEEMNSFIIEE.

(2) KEREAE

KERKRREEERARBEEEMRA. Hb, HKIRMEERKESTEENZ
ODRBZ—. BTARKRLNSESE. FREMNSHIIE, Tie2 KT 2E
KEAREBHRZAR I A TEREIEITH TR R BEHERENITEE
I, EATRRERTEELIB IR, HISTERIRAVD, J98RRKEHKTR R
MACEEBBRRE T2 HNRE . BFERETFTATERRARNBRRS RIEZFHHNK
FERNEEFIRET . BARBAFZHARZESBIREIVERSREMNLSE (SFNN) IE
FANEHERIEKENEEHT TRL; YUEA"RBTRZFEEZEE (NGA) XI7KE
EERITMMN, ROSEESRBEIMEL, TEREREDT0%.

52. Urban, 0. (2019, May 16). Going deeper with Rijkswaterstaat. Retrieved from HAL24K:
https://hal24k.com/blog/2019/5/predicting-shallowest-areas-in-river-networks.

- EIB, E8UM, EZE, BEA, XUEH, & 58 (2020). A TEEEE2MM LK SRR M AR IIR. PERZBRBT, 35(9).

54. Kamyab-Talesh, F.,, Mousavi, S.-F, Khaledian, M., Yousefi-Falakdehi, O., & Norouzi-Masir, M. (2019). Prediction of Water Quality Index by
Support Vector Machine: A Case Study in the Sefidrud Basin, Northern Iran. Water Resources, 46(1), 112-116

@®

5

55. Shehhi, M., & Kaya, A. (2020, March). Time series and machine learning to forecast the water quality from satellite data. Retrieved from
Arxiv: https://arxiv.org/pdf/2003.11923.pdf.

S}

56. SERVIR. (2021). About SERVIR. Retrieved from SERVIR Global: https://servirglobal.net/#aboutservir.

57. Yu,C., Yin, X, Yang, Z., & Dang, Z. (2019). Sustainable Water Resource Management of Regulated Rivers under Uncertain Inflow
Conditions Using a Noisy Genetic Algorithm. International Journal of Environmental Research and Public Health, 16(5), 868,

AT EREMREE KEHFUTE 15




FERHHKEESE, ATEENEIMED A AEEFENT B EZIAN TR AE, SZEEX
&7K55 (United Utilities) REES—FREATERERAKRIES INEIZERFAIKS
RNE)” REKSERKRNERNBATEREFESESRS. BKER RitsE. BE.
EFESEHE, BEETVRZINTUNDTITME, BEHRIFARURE R AW
AL NREKREITSH, FRMH-ABRRSZHEERUNERENRIE
HER, BN ENEERREEH. TAH12ANRKES, BREKSFRZATE/REFE
TE T 22%H98EFE, FIHRIEBAN AR OMBRBEALEREFS, TIKREITH
BRFEAEENHKRERHTEEMN,

RINKSERNRRMKRIEEERES  REABTIEGEFDR, MEEEATEREFES
WKRIDETIMACEE, BEN SRR, BEHIEARSESE. B BTE
AL RO HK I RIFDRE T 5= OKRIRENRE. WIIFFERS K HKEEHE)
THEEMNETER, TUTLHEAESE. 2 A TEEFaNNAR T 78— Y
MEELR, e THKRINETHE, TORBRRAES%, BTN TRERESRE
RE. B, ReREEETHNREM,

IR AAEL S (PUB) BEZAMTENURZ S ERKERUHEEDCENE
Ko ZIHHERZERZSEERZN, BFETTAKER RSIRT. REESIRE]. RKAK
RS EESERAAR. 15, TEAREFTEERNRSEMN, FOKTERAEENAR B
BIREROFHE (QKI 805 %E ) , X7k MAE D EHITU ERIBE, LIRRHEHKE
RAMUBENMUKRS ., B, TEARBEZRESRALRIFREE D2/ EH
WAMAFHERAKER, B HRAEEMERAA". HRREX—E, PUBSHINKE
FRXBEFFRELTETATERIOTUERE, RIZIEERMNADEKER, #
RAKTER, FRUEERIEERSE . ZR R RELEHRYE, B “RR"HR, &
BRI 2, BRHRAHRFARY KIREARFHRIEE. A0, BIEKERD
IKAIPEIRS %, PUBIRA T /KA IRFIZKRATZEITEERE, EFRSRIMARAIMK . BRE
IHELK, B8RITHEEEMN2NNERE155H, ZRRE2019FIPUBTETX
B8%, BOT TEARNIIEAE (BFERD64NIER) “,

3.2 KB i=H
(1) SEIEMA

IRAKAIEFS KGR ZTZHEGMNERE, PREMIEES, LRSS, 5RK%
m. agEEE, KL BIEENER. HES. ks EFREAES T TEEE,

58. Innovyze. (2018, October). United Utilities Becomes the First Water Utility to Adopt Al. Retrieved from Innovyze:

https://www.innovyze.com/en-us/news-insights/united-utilities-becomes-the-first-water-utility-to-adopt-ai.

59. GovTech. (2020, June). From source to sink: how data science helps Singapore manage its water resources. Retrieved from GovTech:
https://www.tech.gov.sg/media/technews/from-source-to-sink.

60. PUB.(2020). Digitalising Water — Sharing Singapore’s Experience. IWA Publishing.



UTZNEREM, AE5RBERASAIEREE, BEFE I SHENSRERE,
REIZER, BRETHAE, BOMERSE, Re/KGERIWNEFIZENE. Al
BEFATHENENEE " BRAT USRI MEtIZhENEEREE.

BAKIEEHRABI (NOM) £ ZMah BT ARBII M F FED REAR AR A ED Y
BRERMAR, I SEUREER. fEIRAKEER, REE ERKPSRYXET
2, B MEENELE DIRFIEBRRXAENY, BT ERAK B ERRE
ENASHREESYT —MHERKEIFRE"h, EFHRRELKIT-HRES T
(CCD-RSM) M9tEIRIBEHEE, a4 EE R T EBURFIREpHEMIBEEFIRIN
B, BHRFARES TZEREURD HKBRABTDREF RS EYE,

MERZSERANEBIRUR FEKGEBESEON B, RISERSROUBRBEM
kst AT TETLIBEMAEKKU T ZAMERESER. BARIZAHE
(Hitachi) FRA T —EEFTREFINHESTIRFIZETAE”, NEBHKRML 5
PREFHEEPRRNSERES (WRAFARBERANOED) BXOZWEE,
FRBEMAESRINRBERERIIE R IHESIZIE; REMNBMRITaEE2E
T FRERROAR S Rz H R as, RIRTIFA = HZAERY T IERISE A

EISIKRL B, EEISIRIEMRERIE . BSiEHEREA (DO) iRERIEFEXEN
TZiEH2H, YHEBME. BT ATIRFREMEERKIN, EERBPISKPIDIE
FISREEAT, —LERAN. BOMITFIMARERGRIERZ NI MITHIZR . HEE
FIRIBAIER S, ARARRBHETSHBRL R, AINEHMBEENPIDES, X85
BRI AR B TR B SRAR " . LEoh, M NEEL AT ARE PR, iRk
EBEHENLE " BBEEEMBEMES" | ROEREBEMES,

BMTIEKEIE T2020F MBSE T ETEE—RUFaER MR REF
BERR, RALSEMRRITRES EMLRS ROIRES . NSEINZHEEE
EREHIFRE, BEXK O T 2R TIENRBE O, SE3REifEFRiRGaH

61. Godo-Pla, L, Emiliano, P, Valero, F,, Poch, M., Sin, G., & Monclis, H. (2019). Predicting the oxidant demand in full-scale drinking water
treatment using an artificial neural network: Uncertainty and sensitivity analysis. Process Safety and Environmental Protection, 125,
317-327.

62. Suquet, J, Godo-Pla, L., Valenti, M., Verdaguer, M., Martin, M., Poch, M., & Monclds, H. (2020). Development of an Environmental Decision

Support System for Enhanced Coagulation in Drinking Water Production. Water, 12(8), 2115.

63. Embutsu, |, Kageyama, K., Tsuji, S., Moriwaki, N., & Ichige, Y. (2016). Utilization of Al in the Water Sector: Case Study of Converting
Operating History Data into Values. Hitachi Review, 65(6).

6

~

Belchior, C., Aradjo, R, & Landeck, J. (2011). Dissolved oxygen control of the activated sludge wastewater treatment process using stable
adaptive fuzzy control. Computers & Chemical Engineering, 37, 152162

[}
o

. Goldar, A, Revollar, S., Lamanna, R., & Vega, P. (2016). Neural NLMPC schemes for the control of the activated sludge process.
IFAC-PapersOnLine, 49(7), 913-918.

66. Syu, M.-J,, & Chen, B.-C. (1998). Back-propagation Neural Network Adaptive Control of a Continuous Wastewater Treatment Process.
Industrial & Engineering Chemistry Research, 37(9), 3625-3630.

6

3

Wang, J., Shi, P, Jiang, P, Hu, J., Qu, S., Chen, X, ... Xiao, Z. (2017). Application of BP Neural Network Algorithm in Traditional Hydrological
Model for Flood Forecasting. Water, 9(1), 48

6

o

. Macnab, C. (2014). Stable Neural-Adaptive Control of Activated Sludge Bioreactors. 2014 American Control Conference (ACC).

6!

©

Mirghasemi, S., Macnab, C., & Chu, A. (2014). Dissolved oxygen control of activated sludge biorectors using neural-adaptive control. 2014
IEEE Symposium on Computational Intelligence in Control and Automation (CICA).

ATEREMBE KBHAUEE 17



B E B ir G E B U ARG IREE, 85 IR e BITHRE. BT4
R, ZRREITANNETIDRISKGE AHKARER, 128 TREETH
R, BEIEKTBRIGSIBIRERS T75%.

FINKPUBTF2019F 3RS EMABEK NN EKIEAE T ETHIESTAINES
ZIRFUMWER A o R B AEK SR REBIETVKRSHELHEHERE, &
FREMNDITEATINRZIE XUV BAEK RIHKE. Af. FEE. BAIRK
B%, FREMNARNDLETER, Bahd TZ#TEIBEEINNL. BTERE
BB, IR IR & KRR E AT RE R RRERE (MNIRSIF15%) .

BARFACERERMHAITHEIS KGR BR—MERREMLIRT, IRBAOLG05, 1%
SKTERBEAERBUERSKPNERYR, T2RE8RANUNENERY
FRRIIEREE, IMNEREIXEISK FISCADAR G . AELMEFYERINTRERINE
B9, ok FATETATHSIEMEIRE RS (ANFIS) BIA TEEES 12", ANFIS

RTEGEMEEMED, LB RENGRERMINEMER, NEKXZERD>
ANFISEHFNIGHEZ BIFHREZH, ZEMERRER T FREMRETUNE
g, BEYSERPIDESIELL, BATERINFEEEERSRANGEREHF
PRSI PR AIRERE (£918%) o

(2) RETARH LR

MOREEIEER (55) K EERBEENBIRZ—. EIRAKBKEEET, £
M ERRAEET B RIEETE-REANTRRERGE. Bal, (75) K 4P
BEREASRENEHRESSRECRSEWENIE (MR EMIRSD) k¥
I RANEITR R REMR, RE—EEBEIHNMETR, #IFART 2RI
Rf7aD; It REEEBRNARIES TREKRIERE ., REXMWN4EFE (75)
KITIEEFREERIFER, EEERASR, FREEEXRNMIFAL,

PEEYDERM . KEUE. ATERESRABEMA, M4z E. EFTATER
BOTRRI I P RIS, IR ERIIOTEREIE, ATLAXNRESEA N, #ITREURDHT,
REITNIREHE, TR FERIERE, CEFTIFSEN, BINZENTEL, FRE
FERIANFISTHABLRIRN

Blgn, ST ENH . RAREDNDIREESES TS TSINE METh £V
REFIRIR, IR ENEE, AREE X KRIRERIRE. BE. BiR. FEESH
BTELRE, RIS ASERAISS N, #HITEIRE. IRBI KL DT,

70. Kapelan, Z., Weisbord, E., & Babovic, V. (2020). Digital Water: Artificial Intelligence Solutions for the Water Sector. IWA.
Bernardelli, A, Marsili-Libelli, S., Manzini, A., Stancari, S., Tardini, G., Montanari, D. Venier, S. (2020). Real-time model predictive control of a.

71. Bernardelli, A., Marsili-Libelli, S., Manzini, A,, Stancari, S, Tardini, G., Montanari, D., ... Venier, S. (2020). Real-time model predictive control of a
wastewater treatment plant based on machine learning. Water Science and Technology, 81(11), 2391-2400.



IR EROTBS LI, RFK EFNR e BINERES, IISEET LIRS
SHPEEHIRERT (SRAEXMT) , B TELENEFRM T AGERE
MRS TN . SEEAIAN TE RER AT LATUNR SR TIIEE AT B LA R 32 (1 “IR AR E
HIEDH . EEHARERN", ETA LSRN L EFEE TS EELF R REE
10%, &XZABENAIEIRD25%, ERAREK25%.

MK, PUBEHE2000Z2 AR, BRERENEER. TZRRNGHERE. B
20185 LAk, PUB—EAEEFREBERX EREMAARAIREDERER RNt th (I
MR EZITRRHERIL " RRESEIRINEY, FFEREHEBIEERIE
LI, DE—L ol g8 £RVAMHHIE. RS, PUBEFREERSE DT
A, FENRENRSENRSEITHRNERYE, FRELUECIZA TSR
SFERDITINNATRER ERIHIZD RIHERNR BT EMIR . LI RADAIFTIHR, ERF0
DREGEBHENTERL, SHRARDTHECEZNEEZEREBRFEAR
=, BRI ESN, IZFA I P E RS DT R RS H LURIBIR SROBIT IR ITE
HAEIR, U HEP R A IR SR F T =14

(3) KEEFR

FXHMERENOKEERD X RERTE I . £ TN RO S EFRE, 7]

BEEEERRBIZHERMBESREE, TRAKEKERN, FXJHKERET
SERIFAN, EFIETEEARRKBOENA TR, RSHAEPENEED, XFFHR
[BRKZE. ERIKSRUNRBELEESEREXEE,

RAXHHKEESBEENRA, IBRBEIRETINESHR . —RKFRIEES
RAEBNUEGTRABHMEEEMERMEER, —BRPE—ERE, MEMEE
MEIERX, BRIXAKkE S, FERRNE. R "R, MBALSERARITSH
BTN AT ADoK BRI ESKES M2 BRX R, BE = PRI, &
SURETUNLAR RS . RFMENRRERETUHRNEG . RERENZRN
240, PlanSBERT R imMAIR MR, BEKES M ZBRIXRENZRIA BTl
ATHREMNZL KR 2R 8 KES M ZBXR, BESUMEFRDH,
RERESFTUWVEAOEERARE, TIEARBDATTUIEERSRES.

72. McKinsey. (2017). Smartening up with Artificial Intelligence (Al) - What's in it for Germany and its Industrial Sector? McKinsey & Company.
73. PUB. (2020). Digitalising Water — Sharing Singapore’s Experience. IWA Publishing

74. Gibbs, M. S., Morgan, N., Maier, H. R, Dandy, G. C., Nixon, J., & Holmes, M. (2006). Investigation into the relationship between chlorine
decay and water distribution parameters using data driven methods. Mathematical and Computer Modelling, 44, 5-6.

75. D'Souza, C., & Kumar, M. (2009). Prediction of Multicomponents (chlorine, biomass and substrate concentrations) in water distribution
systems using artificial neural network (ANN) models. Water Supply, 9(3), 289-297.

76. Milot, J., Rodriguez, M., & Sérodes, J. (2002). Contribution of neural networks for modeling trihalomethanes occurrence in drinking water.
Journal of Water Resources Planning and Management, 128(5), 370-376




/N

ATEREMBE KBHAUEE

ZIHEEEEE—FKS RESCADAR G ENELHIE LT 7" BiIREE
KRR ERETANBNELSTEXRSH (BRI HNE—R): RE. 8BS
= pHURE. RENBEIIRE .. SERERELL, 25 EERTNS S S EE 4RI
KANAB0% , JIREE R T HIMTKIE

SIS KFHEFERE (COD) . BRIFEK (TSS) EKRELESHAIEN
I, AR S EEX AN SRFEITEESE—R. KRS HAERRBHON
BUMAREMSENNEY . BT I EER RN A SR LU D B R 5]
RARERS, ERSEHIENERITEBLUES. ETISEZINMUSTEASTES
HRENMMEEE T &I, RS ERSFHETRENREIER T RERTE %
372

ELICEER, MRHUSHISKFRRETRRA, B8 ERTFIRAKER, EE
ARG ETZEAMER SR ERERTRIRANXG, B, SENLATEEERHE
PERYZK R WU £ R S XS TR B ARE KB o R AR KB Sl O =R IE
Fr&EEINatVal (M “WaterVal” ) HEZR™EF NHER (15&) M4& (BBNs) SREELIET
HIRSXRIER" ZERTLUEHIEES ‘FY7, FEELENER (TEERE,
SREBREMERRIRE) SR\TROWHERE (LRV) BXEX. EEHHER
68, ZIEEAR AT LAE BB S G FIRE . AT 8 SR EMpH I 28 S HUE R LA
EEZKE,

(4) BRETIEREE

AT ERERABESEERARS. TEMDE, EHlsEE -, BETHMZEIEE
1, BIANBRERRIZLE, RITPbak. AMiFSEIERBIAD, ATERHA
BALEHME, EXTAR ATERNREEE N ET BT RITIRENRES, BRI
EEMENIE, EMOMISESHERATEALRBRISESTIE.

B3RS (AR) ERFIINKPUBAF HF Nz . IR TEMARLEINEN, oJ
DEIIZERIHEMNETRFIRAETIE, ETIERSEENERD=M]
BOMEF; BRI, BEMNEREITLUERERINNFPREZAXENESR, EE4
El. ZARNBREFTEU = ERENHET SR HEF, IESHFRITEE.
IERRTIE" (B7) « BB IIE, MEMWEbIIER. EBEAEITIR
=, EtIEBEF N FE TIESEE.

77. Perelman, L., Arad, J., Housh, M., & Ostfeld, A. (2012). Event Detection in Water Distribution Systems from Multivariate Water Quality Time
Series. Environmental Science & Technology, 46(15), 8212-8219.

78. Waterra. (n.d.). WaterVal. Retrieved from Water Research Australia: https://www.waterra.com.au/research/waterval/.
79. K Water&WRA. (2018). Smart Water Management Case Study Report.

80. PUB.(2020). Digitalising Water — Sharing Singapore's Experience. IWA Publishing.



7 RTERARKEISIZSEF T KR PUB, 2020

3.3 Emizdt
(1) BkEREHEE

EHEENERIEBFESAKNBRT, BINKBERENRAKERFHENEN
ERMABITES RINKSHBREEBRETRIOPKZE, EFRIMESH NS
B, BT REENHLHIEQNER. EV . BE RES) SN SHIE (KFES
B BEK HHE LRI RBRES) , ETHIRERES, ARREREMEIGLER
RIAZKEFN. RIEEEREEFRE, PFLIRETIRS, siSEERIGAIENRE
S, REEFHNREEIRA L, TIRFHK, B SENIERZEERI LR
g, REREEMINE. BESX AR ISR EHERE, BRKTIRE. BEE
FWERENER. B, BEHKETWENZIRUKBEIETLLRISHM, AKE
FUNME R EIA R T 95%, SEMENDIREERIE20% .

(2) IRIRIEFNIZE

A, BT RIR. AZKIIEEREET, HR EBRLES.46123275K™ “HIRAXKIE
AT EEKE (NRW) #3RK, MEFEDBL0%IREREERKBTER", XLHR
KAIBE MM REFURAARIANEEMM SRR~ E BRI, BIERS . X
FRZEEH. BENBLTHE.

MEFRKE (IWA) B9 “BRAESTE” K FER"DAILIED, ElKERENEREE

8

Kingdom, B, Liemberger, R., & Marin, P. (2006). The Challenge of Reducing Non-Revenue Water (NRW) in Developing Countries - How the
Private Sector Can Help: A Look at Performance-Based Service Contracting. World Bank.

8

S}

Liemberger, R, & Wyatt, A. (2019). Quantifying the global non-revenue water problem. Water Supply, 19(3), 831-837.

8

@

Leong, C., & Li, L. (2017). Singapore and Sydney: Regulation and Market-Making. Water, 9(6), 434.

8

~

Pearson , D. (2019). Standard Definitions for Water Losses. IWA Publishing.

ATEREMBE KBHAUEE 21



AT EREMREE KEHFUTE

BEZM, ERFRN ‘EX/R (LIRAYERR) , MHERREIEIIKE, 2EW
RIRMERAEMED, ENFEREN. B, EXRRES, RBRE MY REIR T
Z, TEMREF”, A, HFEMSIETHT, WIRSELURT, ELRRE2ES
AR MEFALEEFERE ZRANT LU NSRS RRER, TR LORBIE RN

REWIEE DR,

EHREFANGE (NIFEE BXDIE BFAS) 2ERERKELFERES.
R AR — X EFHKERRKFEFRURRQUEGHRA B R —LHNER
EZHENUEARSFERAENSERSNIRE, AT HREAN. SSRE. Wil
BIREILAR ST 8RR N AR E G TR NS R . FRIESH (Sin-
gular Spectrum Analysis, SSA) @—MIESHBEN 5%, BeisAtIBIEL ERT 8 F
TIHUE, B FAE R EFEFIRHUE BT 58 ENERIE, IR EFT
FARER S FS (KA, =HEE, RES) , NI EFIIE# T oS ER.
R FAFRERAKEESH, SSAT B MUIREURIRISE. 1B, BHRAXZNAR
ARSFVEEKFEERFR T 8BIGNEERHNRRIEARY ZREAREET ki
MIESABREARTA TSR, TLUREHEEFREIRIRF=ENE SIS 555 H
SSAMBEKAEES (BFERIRIITIHR) HITHIEMLRE, HIRIES, SIEEF
71, T B RSB ISIE INE TIRIRIIHEIEE N, AENAXEE —RZIFAENE
RESANSSARS EHTIISLUAZNRBRIRAEN .

BRTERANFEZZH, LREENENNREN. EHERSRFENREEBERREK
ENRIREEBOENEEEZN. TEARTUEEDMAD Rt 8%, $XFFIRXK
BNFHEESFOHR, BEEMNGIS. KEIEAPTERA, WZHIFERRE, NFE=
. HERE, 2TEEMNZRATHROFBRM=HEERK, RISFEBHNEE
FMEZE, FIERRRIRSHME, HEKEERERFZEEIKE.

HKEMNKEBRESZHN, RSRAFREHEN, BEFAREEUEMSIENEDZEMR
BHEFER. (W LIRS, AR AREGEENMESEURBEENHEHIE, &
FRNDER, MBATHENEEIRENESHENRENENEZ BRI XA, 7
RFEEDREZAREEMRRMUE, UFLEARETRRLE" SEFEMX
NEREHKENBURBRESHN, RATSRKESZFRAEENREZWHETN
FRHEF . EENRENTEEIX (H1461DMAARL) #HTHAE—FEL B
NIFDHT, TR ARKMETATEENRESISFRATLURAILRESEEY, FE

85. IWA. (2019). EMNIERERIEFIEARSHA(ER. Retrieved from “IWAEFRIKINE “RUSAMRS: hitps://mp.weix-
in.qg.com/s/udgE4CwHh2Kk7n8Cu7-fGg.

86. University of Waterloo. (2018, December). Al tech could help cities detect expensive water leaks. Retrieved from UWaterloo: https://uwaterloo.-
ca/smart-infrastructure-research/news/ai-tech-could-help-cities-detect-expensive-water-leaks.
87. The Engineer. (2010, July). Neptune project could help water firms spot leaks. Retrieved from The Engineer: https://www.theengineer.-

co.uk/neptune-project-could-help-water-firms-spot-leaks/.

88. Mounce, S., & Boxall, J. (2010). Implementation of an on-line artificial intelligence district meter area flow meter data analysis system
abnormality detection: a case study. Water Science & Technology: Water Supply, 10(3), 437-444.



SRAIAHER . HPIE40% RIS TIRRMIA, RBIFARBEETFIRIEAIN
B (6E12/N\IFZ[E)) MiFIREBEHITHE . ZRRERC R INEMEILITRRK /I
SCADARSH,

BREFAZFRNENENRRTHEERST ‘B2 ATEERATNRITHEDS
WIR, 8FEATEA/MELHMNNAIRENLE, BT omK/EHEERANS
BENMEBZMHEMEGHNFITIRRENRA, BT ENEERRNREMEGHTER
AIMHEMERT R ST, LURNRFEIRTSE, B BRGNS manE RS54,

HOKERKE. EHESENHEBSERE ERISERS s D SRS, BITIEIRA
MLLHIENFIREIE. B, RERFEWEZIFEERRQNPNNLBEE THRE
BIXIE . BEREMARARBRZEBITHEDOMAF SN < IR =8 KB 1EA
3235, A AETEENREGEANRIEEEERBEFHAETERIKIERILIE,
MMSEIFIRIE N . EEAXHEFRKEBRABDELHNEREIRDIE, ZEATRESED
WS EERRIRIE SR, TSIRIREIEE80% LI L, AKIBSTEEKSRESRM
TR,

NRESHH KR FEEMEY, (REEEKMECIFNA, RBEEKS
SWAEUMBZ—&E T =2 E=4 (Friesland) At EBRIER S BLK ML ESD “BIFT
TEX (VIP) 7 (E8) #iTE B/KE R ARRTT RO A - ZXKE R AR HAIRY
Be, MOBFPREMK, BERIK220028 . ARZMBAKS AT VitensEizn
SEXEZTENANNFRBIDMA, MFREE TR BTUNERE. £, BSERH
KRR BESXERFENEEPVCER, SREMENERSE —RZEEMT. E=
REOWDEEFTETBEERE, MEEDMRE—X, HEFEHREICRMNF.

&

{1 &
il Y '\‘
o }qﬂa\' ]
A
3

3
=

. 7 o = '4‘
¢ "#III/I/:\'\\?K LIRS
TR
A
S S 8 A e
ﬁ%\,@l T

S i"{ “\\
S hes AN
PN SIS =
[+2 [ e

il
el 1
LN s =

& :.
il
e S o

8 H=VIPRBE KE: Slavco Velickov, 2017

89. Romano, M., Kapelan, Z., & Savi¢, D. (2014). Automated Detection of Pipe Bursts and Other Events in Water Distribution Systems. Journal of
Water Resources Planning and Management, 140(4), 467-467.

90. Wu, Y, Liu, S.,Wu, X, Liu, Y. and Guan, Y. (2016). Burst Detection in District Metering Areas Using A Data Driven Clustering Algorithm. Water
Research, 100: 28-37.

91. Vitens. (2014). Vitens Innovation Playground. Retrieved from SWAEU: https://sw4eu.com/vitens/.




24 ATEREMBE KBHAUEE

EZMEF, R AREBHHYERZINGEDITEE RBRINS M EUETR, LURSIE
MERXNBESHE" OENEFI LHTEEENHESZE (class) , LURBIFUES
TRZEEMNEMY, 2 EERRERNTERTINS. HH, 2/308IERTIISFEI -5
&%, ®TRIEEN B F L F0IEIIE; QR BaE KBRS (hydraulic determinis—
tic model) UREFRENERINIR, Bl EtbZESMFTFEWENEREUERE
TEREBNNEET . ZHERBENRFE/)N. 50, SAMNSRNDE, FEH
“IRIERREE” (soft sensors) P AR AEUE . PIFEIANVE SR LI A KE
K, RBRARE, BEBESHKENBEILRAEKIENES, BORLEREN
BEEIER, TULISE ‘BRESH NYES N, AINEERSR, REER, GRS

=

=

=

4

o

IRATENEZEETERFIMICHE LI, IFHEN (SVM) EA—METFHIt
AR EREREA RO AMEEERENERMEMNEIRNZBASKREDR.
ERERRFERAZFPERLZET100 MBI ERMN (AMR) LARSNEIERES
(E9) . EILER £, IRARFET—HBTDMANZ EZFHEN (M-SVM) #
TR S L™ BABENBTIRED 7, HER. FE. hlSmE. Sit
i® PtRIEITER; AEERAM-SVMIREIZMRIAENRRE . ENHERR
AEMETRS. ELREGD, AFRENZIRFEFREIGHER, FRARER
EPANETKIEEEIE T 3MNEIMDMAFEI T 6 M EIRKIFE (K/NFIMLE ) TR
IREEE, BEMERTIIEM-SVMUFRRFIRBIFINE TGRS, FEERT
EMRBEOZETRHCISTFE . RRERMANTERZLITETUN T EARENEE
IR R TIRBIFN DR, B TFARNEARBIZERRIIRE, RIEATRIEGEH

IR7KIEFEICFAY
ENfERER
TR
LR E S
@i

HptE

&g

0 4590 180 270 36[{/

dooeoooeo@

9 FESUNRISERERB/RAZ™ Xi&: University Lille, 2018

9

S}

Velickov, S. (2017, November). Machine Learning in Utilities and Water Industry: Making Digital Ripples. Retrieved from Linkedin:
https://www.linkedin.com/pulse/machine-learning-utilities-water-industry-making-digital-velickov/.

93. Mamo, T, Juran, |, & Shahrour, |. (2014). Virtual DMA Municipal Water Supply Pipeline Leak Detection and Classification Using Advance Pattern
Recognizer Multi-Class SVM. Journal of Pattern Recognition Research, 9(1), 25-42.

9

~

K Water&IWRA. (2018). Smart Water Management Case Study Report.

9

o

Vitens; Acciona; Thames Water; Lille University. (2018, February). Smartwater4Europe: Demonstration of integrated smart water supply
solutions at 4 sites across Europe. Retrieved from European Commission:
https://cordis.europa.eu/docs/results/619/619024/final1-final-report-sw4eu-v2-0-20180228.pdf.



(3) EMENSHA

HRAZMIFSEWEEIREMTE, IR ETFLEOEF N FRRAFLRRE
XEBE, WHKRGRR, TEBERERAFHIMYERNEVHIAEEFEMEX
IR, MR MNAHEIETIRFRIMER . A TERERIH IR TIKS AR K ERLIR MEHR N0
HEIPETUN I R RIS U0, WA SRR E R M EURRT O, BN TEIZKXLE
B, IMREIR IR REBERERHE (ISR, 8. Elt%) | S ERERTIEEE,
SEER. RBEHE BRRRBRESMIENHEHE, E8RREEREM
HIRIR, Z AR IRART LU AR R EMAR R =FRIIREE X . £ pRIREE]
AR S M RIRHNRITR, AR LR LR EIE ERV4EF T, (L
HWRRRE.

SKEMBTFESEASNEMERE (MHRANE. RRY. EEUE) REREHTS
HEMRGRELE, S THIEaI T . AMAFEENSKENE - RREFENE
2. RMERE, KSNEFBER B R EHETEERAITRBXE, LIERBIZ A
B4R BRfIS/KEREUBESERACCTVIRERBIE, BRALIREINT
R, MEDHEE ‘BAMS", REBBEAIZVIER—EE,

BEALIZRRANERE, FALHTEFZ IMEGGERARTULIICCTVIR
SREOTMIEMEEHEGNEENTE2EMNLT, AMIUAKRES T TIEKE, 115
8 7B IRBIR— BT it EARBEGRLERAR, MCCTVIRENEGRHITA
BHBEENAGENEE, RAENBXLEHE, A8 TIIENBNAMTSEFZIE
%, WHEHTRN . ZEARBEERE. FZMRAFTHZNKES REWRENCCTV
FEPEETIIE, SIS NERZERIAZEIB0%IA L, BRIERZERIKS AT (Wes—
sex Water) LM 7 /A,

EHOKSITUEIRRNEDTIIBK, AHEMFAEEIER T EF S ERE BER
e ATEERIAHEIMEE kiR, RS TIEREREREEMS, NMEREN
I, ETATERRIRRT REKEMIR SRR FRORAREENRER,

(4) BrEKFRIFXRETN

BEOKRESEHOBERR, e R, mRMERAKEURE, RS rIKSNE
FHAMRETIRHEREKERS . B, REREIDKSEERSXKIBEZE505RE8E
KR, FIHE2035F RIS A EMAFERUKRIRE"; MARWAFE=AIK
ZHERKRBDEERRIETEIIKERINE; HINEAEFWE (PUB) #EE “ 288K

9

[}

Kumar, A,, Rizvi, S., Brooks, B., Vanderveld, R., Wilson, K., Kenney, C.,.... Ghani, R. (2018). Using Machine Learning to Assess the Risk of and
Prevent Water Main Breaks. the 24th ACM SIGKDD International Conference, (pp. 472-480)

©

7. Myransa, J., Eversonb, R, & Kapelan, Z. (2018). Automated detection of faults in sewers using CCTV image sequences. Automation in
Construction, 95, 64-71.

9

@

Thames Water. (2021). Thames Water hits half a million smart meter milestone. Retrieved from Thames Water: https://www.thameswater.-
co.uk/about-us/newsroom/latest-news/2021/apr/smart-water-meter-milestone.




ATEREMBE KBHAUEE

RITR)”, HHHIE2023FRIREI0H S EREKE . PERYIKSERATF2016FEHE
KENMEFNB-loT (BHYERN) NEEKEXINE, BRIEERETHAI40DREEE
K, HRFREBLI26%", HEEIFIPFIX (Frost&Sullivan) RFRAI—TEFR"™ Ffd,
EERERIKRINDEBE2026FBKES21058,

ATERERAMEREKENME, SARFUWNETRESHNE ——LIMEATAIH
FRENMA . ERFIRIE N . RIGFEMA . BERFENDRGMALAR K2R o
N EROKERINRZINEEDITIA, HRARBSEFKETN . AKRE. B4
(WNRIR. BinER) PEITADTREEEF DT ERFMARINA, EFRAKFER

MNFH X AIKSABME, Nt RERKSIERD KRR K ERAE,
FIKBRAN 2 —HEE BB EEZNES . ABRFUANAGRTLARIE TSR A2
5, LERMKBE, FEAEETLIMAE; BT, MUERTUEGH I ENEEF
KR, RSEEMRSSEME, SRR HKNERNE2ER. ZREIBRIFIH/E
HARK B SRIUNAOA RN A, EFATERERITUN S ERB IR A D AU 1@
2/, [@IEN. BINEEMSHEEIRS.

HATHENAENEOKREIEHITIHE, ETHEMBIITENSRAE. WIDGET
ERBEFP7TRENTHEI=5 (2012-2015%F) NIE, SEBHENEREITERANT
%, FREHERBERATREHMUE. LAEEERANENT ES T EREE
BRI TR SR ERIRIZK B R, RS AKX, EREIRMARGD, BENETIEER
AR ATHEME (B SLRHERT) HEHEE (BTIISERENE) . —RI
ERAEIERKENHE (ESHENRITEENRE ) (EARENEAN, LURETER
SERRKERIREL, MBI AR RIIEEL R EER KT, 1275 AR AT YA K 2,
BERERTUNAXSIEIRERAEKE,

ATNKEERRHIE (F/KE, ENHE, STHKERE, WKk, SIREHIE, K
BHIES) hIHEENTRNTS, LEHLENTKSREERTIFEMENSRED
IREFNRIBIRIE kD HT2012-2016 FZBRIHIE" . B RAFNETEE, FRIEE
FIEBAYE BRI EA FUNE B A ERRTE BT R T .

99. JRYIKFSLER. (2017). NB-loT B EKERARKB.
100. Frost & Sullivan. (2018). Global Smart Water Meter Market, Forecast to 2026.

101. Rahim, M. Nguyen, K, Stewart, R., Giurco, D., & Blumenstein, M. (2020). Machine Learning and Data Analytic Techniques in Digital Water
Metering: A Review. Water, 12(1), 294.

102. Savi¢, D., Vamvakeridou-Lyroudia, L., & Kapelan, Z. (2014). Smart Meters, Smart Water, Smart Societies: The IWIDGET Project. Procedia
Engineering, 89, 1105-1112

103. Velickoy, S. (2017, November). Machine Learning in Utilities and Water Industry: Making Digital Ripples. Retrieved from Linkedin:
https://www.linkedin.com/pulse/machine-learning-utilities-water-industry-making-digital-velickov/.



EREERRTHENZIMNRAERNG L. MEFZFEEN (SVM) BENTFEE,
BTSSR ZK (SCADAURE ) FINA K (AMREURE ) # 17 RAEFFUN B/ KT
K™ BlENE FBootstrapfIZ T EIIFAEE (MRM) AJ B FHEREERKITANAER
KR ENAKFRNEE", EHNEEERNFXKESANAREERRNEES. Gif
RAR“FIHZEBRKQATRENELHEFFIEE, RE T —MEFIEFRSRT
KEBRFN G L. 1ZH A ZERFPAXERNFEESSE, URFUNEERTRXE, )
HMERIA80% . YalgintasE N INE T 2006 F E 2014 F H B (R EFB A /RAIEIKFITE
KR, FRELRSEBHNTE (ARIMA) BE, R T2015FF2018F@E F/T
1B F AR FIFR R TR 2

ERAFTHREZERE (ARC) WIEXZIFT, SHIRMKSNE (BELITEKS. A
HKSS. REIKSS) RGBT AR BRI AZLURAquibaRBHREFER T IEH
FIHENHESTHEEENMNRER " ZRREHSTEMEE, BERDRIKRE
(HMM) , shSRSEEE (DTW) &%, BARMES (SOM) , REFIFREDHT, LL
FNE AR K EFBRAPIRKTART DR ZRRFBOMERAFIW S ML
AI500F R EERIAKIR B EIE#HITII R, FFAEFFRSTREH 200 (EEREIEH
TIE, EFREREIIA84.2% .

BRIEERAIESE IRLEEINFXREMNVESELME TRAAERE, REATLR
ZML (ANN) EREEFERRZHORA, BEMNBFZZIZR (WFAEND
I3) BRI B IEIEIN . 245 m S ENIEIERRIT SCRH IR ASHIFTRUE R ™, 153127
R2ER (s ) BKETNS E. BESRAHAATHERLE (EANN) sJLURSE
BNHEHERIRENE, LA RARFRERMVNEZSEZ—.

104. Candelieri, A. (2017). Clustering and Support Vector Regression for Water Demand Forecasting and Anomaly Detection. Water, 9(3), 224.

105. Makki, A, Stewart, R, Beal, C., & Panuwatwanich, K. (2015). Novel bottom-up urban water demand forecasting model: Revealing the
determinants, drivers and predictors of residential indoor end-use consumption. Resources, Conservation and Recycling, 95, 16-37.

106. Abadi, M., Samé, A., Oukhellou, L., Cheifetz, N., Mandel, P, Féliers, C., & Chesneau, O. (2017). Predictive Classification of Water Consumption
Time Series Using Non-homogeneous Markov Models. 2017 IEEE International Conference on Data Science and Advanced Analytics (DSAA),
(pp. 323-331). Tokyo, Japan.

10

3

Yalgintas, M., Bulu, M., Kiictkvar, M., & Samadi, H. (2015). A Framework for Sustainable Urban Water Management through Demand and Supply
Forecasting: The Case of Istanbul. Sustainability, 7(8), 11050-11067.

108. Nguyen, K, Stewart, R, Zhang, H., Jones, C,, Siriwardene, N., Brown, A,,.... Rahim, S. (2019). Developing A Next Generation Machine Learning
System for Enhanced Urban Water Management: Autoflow. Ozwater19. Melbourne.

109. Brentan, B., Luvizotto, E.,, Herrera, M,, Izquierdo, J., & Perez-Garcia, R. (2015). Real-time water demand forecasting using support vector machine
and adaptive fourier series. In L. Jodar, L. Acedo, & J. Cortes, Modelling for Engineering and Human Behaviour. Instituto Universitario de
Matematica Multidisciplinar & Universitat Politecnica de Valencia.

110. Bai, Y., Wang, P, Li, C., Xie, J,, & Wang, Y. (2015). Dynamic forecast of daily urban water consumption using a variable-structure support vector
regression model. Journal of Water Resources Planning and Management, 141(3).




1] AT EREMREE KSHFUEE

3.4 WHhFHERE

B LR, iIFSERMMK AR L H LSRR, MEEXEN YR
MFR” (LID) i, WAL SFHFA=SCHEA “XEuRmiRIt” (WSUD) i, E
SEHERY “AIIFERHEKR SR (SUDS) i, URFEIEXRADREN “BRHT"
(Sponge City) 21k AMEIT20SFAISLE, NS HAIHEIREIEIERAREER
BRI X R RVERRIER, (BE A AR UAMMRR LRRRIE TSR . INREEBISEW
BE ARTURHMENEMNLIEREEEE, TR, SITHFIRNRKEEKER
FRIBTINR . WiIHIEXES, BABENTERKMAHKSEF RS BN
i, ERSPEARAR A . BI40, EEFFAMRHEMBERTELEMRBERLFNFILS
KI05ET" BUMREGREIT. MU FERFHENNELIEUR AN LB/
AR, EMSIMERIHKRRRIE N RACRIERENIEE, BBABER R 935375 KAV
i, 15K RRRIRLIEREN SRR T, AT I RESIITAK2.7ET ™

(1) EMERES

FEHHIXMERE TARGHPKRS, EEZE. BRI RIEIMIN ST M S
EIRHIERIS R DX LB XHX R RN — k. ZIRTFZEINHEXERR
i, EEHEPMBEMBET60R LR ERHER (combined sewer
overflow, CSO) BEHENZHIKIK,

mixBi5/KEEF (Buffalo Sewer Authority, BAS) INMRRIMEK & REIHKR S
FRUENHETRERENAENK, FREFRISKREEMBHBREEENIRES
MEZEEMRAER, MBRE T A5.2512% 7T, ERFIZmMEEL, VB ISFHMEH
A, REEMBIEIRRBRAAT, HEBSKEEBEHNNBRSZRERE TR
e MR T, ZBEREREFEME, DEERNMRITEE T —EXLRES
BRS. 2R S BHEARMACENEM R, WEINIEHELEEE, B2HE
BERNAESEHHKRGETAUEENERNFERS, R AREROIERE
TR . X IR RESISRAE T AR R -TRU-1750" BEL, BB e
2 (M2, K. RE BESR) MSRYEERT — 1 EER, HUBR T KERFIH
FIERR, REEEFHNKCUEEER FRANEZZEITE, BERTRERIETER
NEHZRF AT E SR . XM ERESBEBRN TWE MM AUt —18
RMAREBHEBEBENRFREESHHIERTENIE R R 8ZE2019F6H30H, I
BEN—FE, SR TIE1700 25X EFERESIFRANLNE, i
DIEREEBEIT T ZEIM “KPBSEEITR)”, BETIA1.452ETHME™,

111, Arcadis & Bluefield Research. (2019). Demystifying Intelligent Water: Creating a human-centric future with artificial intelligence and predictive
analytics. Arcadis

1"

N

Xylem. (2017). Digital Twin Technology Helps City Reduce Combined Sewer Overflow Volume By 247 Million Gallons and Save $38 Million In
Capital Project Work. Retrieved from Xylem: https://www.xylem.com/en-us/support/case-studies-white-pa-
pers/digital-twin-technology-helps-city-reduce-combined-sewer-overflow-volume-by-247-million-gallons-and-save-$38-million-in-capital-proj

ect-work/.

@

. Xylem. (2019). Real-Time Decision Support System exceeds expectations - helps reduce CSOs by 450 million gallons helping reduce consent
agreement by $145 million. Retrieved from Xylem: https://www.xylem.com/en-us/support/case-studies-white-pa:
pers/machine-learning-reduces-combined-sewer-overflow-volume-and-helps-reduce-a-consent-decree-by-145/.



(2) WHHRAEREE

SREKEEL MK B S RSN . SKSIXRHENR, SEBIIIHMHHIKEESD,
EIRTH A ERKRERS SRR Bk R E IO R 286 55 SE AT i A
FRTAFR AL HEZKE R AIZKZLARE B 7K BIZRCIS AR o 188 I W B SERT i A9 7K (S 28R
URSSEBITABRIRE WU AR, BEACHEREMA TEEHTHIELE
N34T, FAIATLURBUKM BB ER, HMEIX i R KA TRE S,

EFE, ERXERHFIIRKSBIZ10002X, BT ESR, ESKARBUE, EK
DI FAHEKE RIS+ DIRE . (FERA=1 R “BRHT " drz— EXRSHHELTHF
EEE, FBHFHNBRLZE—HHE EHKRR AR KEITEE™,
REE—MRAE2018F1ATMAFBIXA, BET18.67FHARNKFER Z R
SRR TUERRUA R NS SRR RA R, 1813 LR IRk B R A TEE W FLAR
ZMIE BRIE RS RENMBNAREE, ELEEAPKENIETRR, T
BRI XS S XS AR 3 B AL SRR BRI AR RIS I HT 2N, 7
IR REBBHMMISIRRENS L, RUMHEEERERE

RESFRERHRIVCEFHTHXERE, UMPSBREHHERN™EER™. HEE
IREBRZFESHKEH2020 CENTAURIE ™ (2015-20184F) FA& T—H eI
BEEMAYZENHERREEH RS, TERREIERS (LMCS) iR 2EH

8 (FCD) Ak, seB R AMBRIHIKNEFHES EREBRHH RN, LMCSH

LSRG, BRE S A KBRS /KUAIEN LisRI T BEFHESE. FCOERZ X

IR, BETHBENSIHRLMCSHIKUNE . RARATIRHZBEGE, 7

HETEEEEUMLHEM RN FCDRTIES, LMER T KK AKX

PupEE&AR.

BIEPFERERFLRENHIENING, ZRREFEFREGH (2017F) FIiEE
EF7Z (2018%F) Al I B #BES 7 BTN FERIEMHL, IZRABRIEH 76017 %NK
BT RXE, HEKE W T RFRRIRFIKZ D BIBEE T 37%F119% ™ ™. iZ R G iR
WTEHEFHRFOITFSMR, B TBRHEANRERRME, EPEHRSE. B
SRFUNETEMEESOE, KRR TRAMESR M.

IS

SUEZ. (2018). How our smart storm water system is helping Chongging, in China, to become a "sponge city". Retrieved from SUEZ:
hitps://www.suez.com/en/our-offering/success-stories/our-references/smart-storm-water-control-system-to-build-sponge-city-for-chongging.

115. GOV.UK. (2019, May). Environment Agency Chair calls for new approach to flood and coastal resilience. Retrieved from GOV.UK: https://www.gov.uk/gov-
ernment/news/environment-agency-chair-calls-for-new-approach-to-flood-and-coastal-resilience,

116. EU.(2015). Cost Effective Neural Technique for Alleviation of Urban Flood Risk. Retrieved from European Commission: https://cordis.europa.eu/pro-
ject/id/641931

11

3

EU. (2018, November). Adaptable, scalable and cost-effective local solution to urban flooding prevention. Retrieved from European Commission
https://cordis.europa.eu/article/id/241013-adaptable-scalable-and-cost-effective-local-solution-to-urban-flooding-prevention.

118. Marques, J, Simdes, N, Maluf, L, & Shepherd, W. (2018). Report on the performance of the pilot CENTAUR and recommendations. European Commission.

ATEREMBE KBHFUEE




ARZEAMEBEREERRURSERTHUZINTE, #REGHSK £AX, BERN
SEIPTERMEMH9A30%, BERFBIE™, 1o, B = @A ATR LA 33 KE W
FEMERFNRMIEIEXR, —BBEBMRER, BHERELRRREZ MR, AILH
RITHKRENEERAEN  BOIAERBERNEAIKT—REE TR ATEIK
TS B RSTR/NERENE I Ak S R=R A9, BT R=Z BBAIK
NEIRFIRE R, REFTEMIKAIIUN, FI, ETEFA T —EA TSR
BOHUKIIRZE S (E10) , BT R ARMERFIBIRAIKAL. R E IR RERIU K. Z R
FETKEREET MR, FRVERE )40 BRI EIE, N
SRESH, TLURIEREE = RAIBER S FIKEHE RN LNRIZKL . BIETE
MR R EZ WS INFIORMIRIEZ 5, ZR GBI LAIEE RE A FUUEE.,
Eoh, B B ESIX USRS R EK TN 55347 7R, BIESZ AR LR
EF R EFRITUNEE .

KAFHIR (KFERE)

©)
+
S

B EEREFN KA, MNEF/FES e

ERES

B E3KAPER B KA

AR
IR TGRS t

R TR E

10 ATBEERAKIRVRSRER™  KiE: Fujitsu, 2020

119. Furumai, H. (2019, April). Integrated Urban Flood Risk Management in Japanese Cities: Challenges, opportunities, and lessons learned for
global cities. Retrieved from University of Tokyo: http://www.scpmirai.t.u-tokyo.ac.jp/wp/wp-content/up-
loads/2019/09/WB-Proposed_Integrated-Urban-Flood-Risk-Management-in-Japanese-Cities_19-0412_stpdf.

120. Fujitsu. (2019, August). Fujitsu Develops Al Disaster Mitigation Technology to Predict River Flooding with Limited Data. Retrieved from Fujitsu:
https://www.fujitsu.com/global/about/resources/news/press-releases/2019/0816-01.html.

121. Fujitsu. (2020, January). Predicting river water levels with Al. Retrieved from Fuijitsu Blog: https://blog.global.fujitsu.com/fgb/2020-01-22/pre-
dicting-river-water-levels-with-ai/.



R
EPRTEIN
SN hrs

BE201ME, E5BHEHMARRAMRRSTHEERE T RHES T EENE
RiEH. BESH, BEHFFE. TLERSIBHEFRENVERRBA, 2HRER
M REE=FH—F". LT ST WEBRIGHRSEES I NEIRERNAL SEE,
HFRERNDEIEHFHEE FEEXRAME, MERTUAEIHEEIE XS
FLEMEBRE R FLUE M EIRIREDREBAIRHL . AT RIIRAIEARIEREIET
AT LAR SO S5IE R, eIl @A CeIHT, LARIRSHEAEMIT LS
F BR-ERINAERARMFHINE LIRAER, BARNEESHRRIRRIFXL
BRENNE. RESTANELNER, ERNHIBUWERRER. —SEEALE
WE, RermiRS 4R, KEEFXAR, BNRELRE; B/ —HETUALKI LT
FREBTLAIHEHIN SR,

S, ATEBRMNMENDAERKEE LBURTHEAXSHANSIMNISIENNESRE,
IR EiEF i BRSLEHF I, B, KSNFEEAIR T BREIEE
R, BREIERE. SIREDEMNSEIFEIE— N ESRE, BUAGCHEMHEIENT
%, SEWVEAWNGE, RARREMAEATERED.

(—) I ks

ETEAZE S ERX, URAHBUNHHER, ASBNUREIRE, 571
BRI SIEENMER, HROAREE “HINE" , I ENSHIAYDR, FIE MR
THIFIARR S R, FHBIT AR S5 83 E BRI TE

S5

11 BFE=R

RSB IEHFUAANRBTDRORBRSR, BHFU S SOl 55 IR R
R, TRRKSITIWHRARERMZSED, DIRIBEXRA ST 8B8 IR, £
DTSRG E AR, BENMTRII P, EERRENHFFRIMES I
FER, FBEBNEFKSEMS S MAIE TR T R .

1.2 L4t

JIMREE T, MF RN IIRAEE LEERTRT . BieHEH LERITREL, R
BEANXET, #FUA TR, A2BNIRSURSRRTAOXET, BfF

CUAAAR” BANERINNBRSHESTEHNESERS, DURIEHIT
AIRZR

B, ARFRREERE, INEFEHFE. UFTRRIMSFHTHARDY LA,
FEIIR BT IR BALL, LIRSS E = BUAOPk AL .

122. MGI. (2016). The Age of Analytics: Competing in A Data-Driven World. McKinsey & Company.

123. Hill, T. (2018, May). How Artificial Intelligence Is Reshaping the Water Sector. Retrieved from Water Finance & Management: https://water-
fm.com/artificial-intelligence-reshaping-water-sector/.

ATEREMBE KBHAUEE



ATEREMBE KBHAUEE

1.3 BEtR

REZHKSHNMERRERBNSENEFRE, BHFES M. BECIEMEAT
FERAARMMIKIRER S RIE. AL, IHRAKREST B WAL S HREIREE
MR, ASEFTEZRRZSRENSHN, AIMMNZERHP D ERINTE.

1.4 HlEiFE

IKSHMROZARIBE AL S 0B SEIEHEZ ELUR Binko) 218 s HF N SRIERNRER,
MHFIMERNERE T LSNENGEMETZRERGSWSRE—, &
TRASNEIR. KEELURTE, sEEEH TIFIRS, LEuZENESREETE0E
BRAREMEE. ERUEREE. AN MERRURKAEERELS. MmiE
WEAFPFR. REEENE. BIRERRESEIRHRIFEHNFINENEZRE,
B BBIHI G RIS, BRITLUEYFIELESRERN2-3) e ——EXL
G, HFHRERS TS REBEEZMINNE.

1.5 AR5

BERYFHREERSHABBRZEBNOALT, BEABDNMRAIMNL+HOBE, B
FORB FHEAZ R BRI A TR LA RMAIEE SRR L ‘078" ERIAE. ik
BEEERATUATS, REEFLERTRHEGHTIFEEMIRERHFUEI,
IR TH USSR ERIFNENHRR . RRAT NMIXFEERE), EF2CEERT
TS, SREVFH LR AISAIIAE o

(=) SEheisE

EHFUESRGED, KSTNOB2HEENNEF, RREE LR BHIENONE, #
TRBASTRER  HLEIRIRENASS, IS IADERVER £, KSR AR REL
JERERL. W& AR DTFE, BEAEMAILSRIEMESHIEESESELFRT
EmiZH,

241 E8 “ERHREE”

BARIEE— N BRAMASEICTRAEEWEE, HITRA. R FEEREREH,
FREEKSEEHTHENES, BERIRIMIENEMENTBRASIEEEME. (Fh
RFIEM, ERSEMERREEMRELENRE, MALMEMIKM RS LUK FinEL
RROERELIENE . FHERHF RS LN DU EENEERIBIEMEERE, ARE
ERAENHETES, FEESSER. (R, R KMEEMGIERANEES/

AE73,



BIEEMYIEREFMNSER, GSHIETFERERSEIACOKRENESE. 8E
EITHIE. B SRNAAREREIRNS I ENRES, NEEBGIEIERET
PREXENHUEE . BT “EENKE" —BE&n, FIXENRES. BEX,
I EE N /RS R RS ENEIRIE, SSIMBRIHE, AARFRAHLSTNEN

e
2.2 TRISEME

FERSHAARES, SEBIWENNSESXHEBER, RESEMIIIHE. T8l
SFEAIZEEREESR, BKSUKREN. #AOBE. KEi5KEE. MiSEE. BHaehk
BERGERER, WHEHTENERESG, TMERHEMEIRERK,

IRMERIZSN, FTHRREMSHE T EREMMERFHIA N R ERF IR TEUSA
TIRORE . IRIBREERIFIHRE™, 1812 70%RVEF ARl IETE(E FRESERREEIBA K
POTE, FEREHFISHEHR KB EZNIIIRE.

2.3 RIEMBZRZE

IKEEBAHBPENBRAEEERR. HHIKNE—BERTED FRARNE, FRE
TMERIR KSHTNMTEEERFABINEEEMAANGE, BEVSHIES, IRE
EMEWERSHAFEEELREEDI. B, FHETRIMELEFR. iR
WEHRSR2REEE, LBBRXLEIETRW SRR TFR, SIRRH —RHY
Fap RS, FERDINRITEEMIRIEZRFHME—RIVRRNE, THEERR
RSP THEHRMNEZERENER, ENNERENEZEREHR™,

AEERRIEZIRIMNER, KSHADFTHETRER 2R IMESR, FIBFIHFRAR
HNER S, IREFIEEZTBTRNSETH, KRERABIRIPEEHNEE 2
FERSTREREMN, THENEFEENEE, I RIFBRZMRLEH,
AEME R 2 IHEINRAR EEEZNEWEAIIETT % KSTERTEZ LIRSS
R 2R RN, TR ERAN TIE DI EBR W E 2 2 FHRT, K ATRE T UL HPA#RRE)
B, HRE NIF BRI AR EHEN T, MEERIEIMOREEREHRATE
HHETIRGE, IR ITIFRDEE, B R RIS PRI,

124. Kane, G., Palmer, D,, Phillips, A, Kiron, D., & Buckley, N. (2017). Achieving Digital Maturity: Adapting Your Company to a Changing World. MIT
Sloan Management Review.

125. PEIESIEBEMZEE. (2020). FrE2=RFM.

ATEREMBE KBHAUEE



24 REHIERE

ITEretFARRRNUSHERT R, FFBNHEREXFRESTIVERE, K
SMBFENHIRIRL ((ERGRE ) AR B S EREITIEX . ER=S IR
ST NEHARS TR LR, BT BISRERKE (soft sensor) KRS, &
REEEERTERBRSRANVEIEHTIIE, BEMAMHINRELEEY, FERN
EEEFERIOMNER . Lo, HURRKI BT MER)IZRERME . FLL, T
BREES TR, BEFENHEHTILE, tLiNEIHMAE. @3, REEENE

FEHIEERE, R R EIR SR SR G B I

2.5 Nz

HIRWEFBSREIER, FSNEHITHNT (GO, NBRFIMHEFEERAN)
FSHETRAREYTHBEBILER, MARRSTNISZERE, EKSNEEEE
PREEMNENOSE SEESTTES WS REERNBES, sERREREESH
ERME. ETIL, KSTNBFEZECHEUEL, FREENZR, BLETEREL
MAAISREEANIEEF RS “BIERT KT WS “BIER" e BEHIEN
BESTUIMREIR SRS, #RRCPR IR

2.6 SEMAHRER

ANSHURRZRGH N F ‘O HEEN, BE ZEMEEIMAA BT ORIERREK
R, ZRR LM EF REREFAFENRIMINSER, BEZES, HXWRRER
HAGRREE, HIESTREST R, HRKRE RS, B, KBRITRARHORRE
B, mERHRERITETES, ARERELEREAZN,

Rk, ALBRERMARFBELENRE RSB R—KER, NBEARARMALERE
BARERLERALSH, Bk, XEHFTETJLUESR THTIENE, S8R
wERFEIER TMERESHESPEELR, AMEIABESHENENS
BEESMERE, BIMER. BIEIZE. 132%.

2.7 BIMMRMKER

MINEERARRG BIEMBEEECHAERAIR, IR BHREESAEE
2. BEMREEEMRARTAZEMNEIREE, USRS ER, #REWXW,



h.

—

455

KSR AN EHRARENIIRNEEAER, FHRTEFZIMALEEZNLST
=, ReRTHIFMEEXRSSE, REBANSIEEN, B2EF 1. AIINEZ
RAIFNREZTa; MBELZEITE, KSNBLEFRZSRAFIIFO, AIERAKR
BEEATREMNEFHNAELZBRRSR, BEEFSMINEFIFSMNBREFY
RIMEFETEL BFEESZES, BRIEEN IR ERFEDZIMNHD=E,
BESZER, BREEAIREERRRE, NMEIIRBANAZET BMEARE
), SSIWAAFIELRRH R

5GMLE. HiEHhOE “HER" BRUNKRESASIM, LA AR, LUEEMN
FREM, HESREARTE, REMNFEE. SR A EIHFRSEMR
AR FAHFEFNEMRE, “HEE BRREFERERE. QARNEE
51%. KSTUREFRZRM, LSRN “SaE” SHRAROMEIHRALE
ISR R EEM . ATEESKSIZRERS, MELESKSUHKMER,
FEREREM ERTHIEZR, BYE8HIEFZIISTRNERE, KSR
BRI E T, RIFEMAEKIRAIERARIE SRS FIHIIREK. Rk, HFHL.
ML RGBT IR FKS IR R, A T REEEF/KSPRIN BmsiE Bl
F2, BEIIUKBEZEN . KSRMABE. KEL2REERS, RIFKIREK
AT, SFHRFKS L.

MR KSEATERET S, ALXSEREME!




INTERNATIONAL WATER ASSOCIATION
Export Building,1 Clove Crescent

London E14 2BA United Kingdom

Tel:+44 (0) 20 7654 5500

Fax:+44 (0) 20 7654 5555
E-mail:water@iwahq.org

Companyregistered in England No.3597005
Registered Office as above
Registered Charity (England) No.1076690

the international
water association




