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Watershed

Natural'Context Global Intensification of Extreme Climate
gsm Al @

Canada Events and Accelerating Water and Drought Disasters

May 2025
Wildfires and drought occurring China

simultaneously; uncontrolled fires in

. .. April-July 2024
central and southern regions trigger - d Kin e ” .
emergency evacuations of 17,000 _ .= %% 9 \ :lt:r:grzeo ro:tc:esd devastate Guangdong; water level exceed 55
people from two provinces. eriencing its driest spring in 69 (Zpril 2025 4 . o
reservoir levels dropping, crop ost years; drought-affected area reaches 97.5%.
h deterloratmg, 2 /J;«T»’g es - }I
; more severe drought

sprea
antici ed for sum

Pain
September 2024
Summer extreme hedt.and droug ; Ja Pan
. century records; prec July 2024/August 2025

United States than one-quarter ¢ Pma Consecutive heavy rainfall and typhoons
May 2025 ‘ trigger multiple flooding and landslide
Severe thunderstorms Ni Igel‘la , disasters.
strike Pennsylvania and May 2025
Ohio; tornadoes sweep Monsoon seas Phlllpplnes
through central regions, regions trigger; a September 2024

reported. Typhoon Marawi severely impacts
A ’ Philippines and Vietham; 796 deaths, most
*J September 2024 \
Ganges River flooding
May 2025 X causes 46 deaths.
Widespread floodin o 'Aprll 2025

y R, severe typhoon flooding in 20 years.

causing at least 32

deaths and thousands .

injured. Brazil
May 2024
Heavy rainfall and
flooding in southern
regions result in 163
deaths and 600,000

- Flooding evacuated, marking

Australia

Early 2025
Five-hundred-year event; severe flooding

in eastern villages; Heavy rainfall result |n
over 100 deaths. over 100 deaths.

South America's most Zimba bwe Ken a emerges consecutively in Queenslands
; H north and New South Wales; 50,000

- Drought severe flood disaster. April 2025 April- May 2024 - Indonesia v peoplestranded

September 2024 Drought causes food Monsoon combined with March 2025 }6

Summer extreme heat shortage across southern  El Nifio phenomenon Jakarta heavy rainfall '

and drought set century Africa; 68 million people triggers heavy rain and  causes flooding up to 8

records; precipitation affected. landslides; 181 deaths,  meters deep; over 10,000

drops to less than one- nearly 200,000 evacuated. evacuated.

quarter of normal levels.



Context Water Resources Management smart Watershed,
Facing Significant Challenges EBam Alan

ragtional Farum 2025

Urban Population/Industrial Concentration
Concentrated urban populations increase water demand and
heighten disaster risks. Economic and industrial development
drive continued growth in water consumption.

Labor Shortage, Declining Birthrate, Aging Populati
Declining birthrate, aging population, and labor

shortage necessitate industrial transformation and

digital transformation as emerging trends.

Balance Between Resilience and Environmental

Conservation

Rising environmental awareness elevates public

expectations for water environments; water management

must transition toward nature-based adaptation solutions.

Net-Zero Transition

Facing policy objectives of low carbon, negative carbon, circular

economy, and energy transition, water management work faces
transformation challenges.




Rapid Internal and External Environmental Changes Watershed,
Intensifying Watershed Water Environment Impacts E8au Al

. Climate Change Extreme Rainfall Too Much Too Little  Too Dirty
¥ S Water Water Water

Debris Flows

Reservoir S|Itat|on

b
.,-‘ > = ‘,,:;2
B2y il 47

Challenges FIooding

B Climate Change Impacts Intensifying —
frequent drought, flooding, and debris flow
disasters

.| Livestock Wastewater 7

Domestlc B2
Wastewater Waterloggmg

B Industrial Development Demands - substantial
increase in water consumption

B Public Expectations for Improved Living
Standards - river water quality, drinking water
safety
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Smart Watershed Transformation

4 Key Strategies of smart Watershed,
Smart Watershed Transformation gsm Al @

Promote Resilient Water
Engineering

Strengthen Integrated
Watershed Management

Water and Watershed
Sustainability Task Force

® Integrate resources from all ministries

/Diversified Water Sources &
Integrated Water Systems

° Develop diversified water sources and
implement Pearl String Approach

® Inventory critical watershed issues

e Evidence-based governance and ® Maintain water supply and allocation capacity

spatial data analysis ® Runoff allocation and outflow management,

e Formulate management strategies establish secondary defense line

and align resources

® Minimize flooding area, accelerate water
recession, maximize safety

— Al Empowered Predictive
#% Decision-Making I Y Build Digital Sensing Network
Enabling Proactive and . — {:f:; Establish Foundation for Al
Synergistic Management ¢ Analysis and Application

® Integrate loT, 5G, radar, and satellite
technology

® Employ Al predictive models for
Deep Learning

® Establish high-density real-time
hydrological information network

® Enhance Drought Early Warning and
Flood Simulation

® Increase disaster prediction accuracy ® Standardize water condition data and
and scope enable cloud infrastructure
® Support disaster prevention and ® Implement open data access and digital

response decision-making information sharing 8




Strategy 1-Integrated Watershed Management
smart Watershen,
8w Al

aternctional Farum 2025

) Evidence-Based Governance
Advancing Integrated Watershed Management Framework
Through the Water and Watershed Sustainability Task Force

Spatial Data Analysis

Convener: Vice Premier

Vice Convener: Minister without Portfolio
Executive Yuank | 1 Membfers: . 14 Cab!net Ministers
Executive Director: WRA Director-General

" "
[ e
1 Vg § RN |

Water Supply and Flood M
= s =

Water, Soil and Forest Conservation

"é’ | = B 2

River Water Environment

T

Strategic Coordination Framework

Working Groups

’ Sl o
| | Foundational Geospatial Data

Water, Soil and Forest Conservation Water Supply and Flood Management Territorial Adaptation River Water Environment
l\DAe.t?"S IflowLan((ij SUedlrInenIt Hazard Water Resource Extraction and Utilization, Flood || Wastewater Treatment, Water || Water Pollution Prevention and Control, v

il L LSO a2 ) Control and Management, Water Conservation, || Cycle and Recycling Wastewater Treatment, Discharge Management
Forest Protection, State Forest Management, || \y/ater Recycling and Reuse
Ecological Conservation Ministry of Economic Affairs . . . .

Ministry of Agriculture (Task Force Secretariat) Ministry of the Interior Ministry of Environment

Evidence-based Governance

::;ﬁ Data-Driven Approach

= : :
. - # 15N
D@D Science-based Assessment 3 Systematic Planning

Consolidate geospatial information systems across all Validate climate impact responses through scientific Incorporate regional development priorities; Prioritize resilience enhancement; consolidate inter-
ministries; integrate geographic datasets and baseline analysis; align risk, budget allocation, and climate

formulate holistic strategies from watershed ministerial and local initiatives; concentrate resources
mapping scenarios. perspective; establish short-, medium-, and long-term on priority challenges.
management targets.

%s% Integrated Program Development




Strategy 2-Resilient Water Engineering-

Diversified Water Source Development
Watershed,

ENanAlun

Promote the “Pearl Necklace” Interconnection Project and
Diversified Water Sources to Meet Development Demands Through 2036

® Completed PN Northern Region— (Unit: tons/day)
4 gy o
® | Development M‘ Xindian River Water Source Southward Transfer e e .
® Planning P . vater\Re;rces Engmﬁ’g el 1.Water Supply Network Improvement in Sanchong and Luzhou Al‘tlfl Clal La keS Hyporhelc FIOW
Districts
Taoyuan-Hgm?Mﬁam Pipeline (Phase 1 by 2028: +65,000 tons/day; Full completion by 2031:
+200,000 tons/day) N|aozue|tan Art|f|c|a| Lake, Nantou Xingtan Hyporheic Flow, Kaohsiung
2.Shimen Reservoir to Hsinchu Interconnection Pipeline 5 > . ~ : .
(Completion 2028; Shimen Reservoir Backup Supply to Hsinchu:
+300,000 tons/day)
N | Central Regi 4
,’f/\*' / en r.a eglon._ ! -, Developed: Houlong River, Tongxiao River
-/ (5 ] | Resolving Allocation Bottlenecks Storage Capacity: 14.5 million tons; Wcombined total 410,000 tons/day; ongoing
(o b'“/) 3. Liyu Leke to Miaoli Daily Supply: 250,000 tons developmentincludes YouluoRiver, Daan
, 7_,/\ = (Completion 2025: +120,000 tons/day) .. River
L 4 4. Daan-Dajia River Interconnection Pipeline
‘ 4N (Completion 2026: +255,000 tons/day)
~ 1 [ L ‘ 5. Taichung to Yunlin Water Source Allocation Pipeline
Zengwen-Nanhua Interconnection Pipeline__ " (Completion 2029; Taichung-Changhua Allocation: +200,000
Nanhua Gaopln Interconnection Pipeline tons/day; YunIin—Changhua Allocation: +120,000 tons/day)
Aﬁﬁtﬁma'\ \ P

Tainan-Kaohsiung Interconnection P|pel|n‘e '

Southern Region—

b Enhancing Water Source Utilization Efficiency
6. Zhuoshui Main Pipeline and Northern Main Pipeline Integration
(Completion 2025; Increased Annual Water Utilization: 11 million

Doﬁggang River to Fengshan Reservoir :
N Y tons) 16 approved facilities; 7 operatlonal MainlandTaiwan: 2 facdmes (Hsmchu and
7. Zengwen-Nanhua Interconnection Pipeline facilities supplying 172,200 tons/day; full B Tainan)under constriction; operational
L8 (Completed 2025; Allocation: +800,000 tons/day) completion capacity reaches 606,900 capacity 200,000tens/d4dy; Sadditional
8. Kao-ping Pearl String tons/day facilities in planhing phase
(Planning; Enhanced Bi-directional Kao-ping Allocation: +200,000
tons/day)

Since 2017: Daily supply increased by 2.37 million tons,Next 6 years: Additional daily supply increase of 1.33 million tons

1



1. Overall planning governance

Integrated Watershed Treatment Planning
Accelerate mid- and downstream reach rehabilitatior1

2. Enhance Land Flood Absorption Capacity

Runoff Allocation, Outflow Management,
On-site Detention

3. Prevent Flood Ingress into Residential Areas

Deploy secondary defense lines, establish
village protection measures

4. Accelerate Flood Recession

Expand pump and drainage capacity, implement
differentiated Engineering Approaches

5. Disaster'Preparedness and/Response

Community self-protection initiatives,
technology-enabled smart disaster managemen

~ Five Core Strategies for Systematic Flood Control hs

« Dralnage and

smart Watershed,
Al-Driven Innovation

E‘ﬂ’tﬁ Al s@Em

Upland Slope SOI| and
Water Conservatlon 1

Urban Storm 3 ::: i Ru noff

Soheray AIIocatlon

II II I R ;,d)dﬁaste’fﬁ e \ -
antior ”Wﬂ il <

T ommunity
=Self-
Protection _ AY -/

L II ..”rr,‘A-S—i'—te
Irrlgatlon Canals Flood

and IDitches Detention
Riverand|Drainage
System
Acceleration

Expanded
Pumplng'and
Dramage Systems



Strategy 3-Digital Sensing Network

Watershed,

Establishing Al Data Infrastructure Foundation Through gRam Almm
Standardized Open Data

Multi-Source Sensing Data Data
Collection Standardization
5G Communications
Enable rapid, reliable data transmission i )
Data Standardization
e Format Easier data access
s ’—» Rain Gauges: 1 station per 20 km? Standardization
Rainfall Radar: 250m resolution
CCT Surveillance: satellite Open Data Data Sharing
Radar intersection and bridge %é Remote
AKTeCh“OIOQY Flood Sensors: < Sensing
1 station per
i i "~ previously Collect global
Provide detailed Water Leve  floodedareaand  monitoring data 3
surface and Stations: 1 important
e station per 9 km from space .
atmospherlc Quick access by category
condition Groundwater - -
. Level Stations: 3 © m ]
Imagery 814 stations across - . Water Resources - i
nine major aquifer ~ Land Subsidence Land Subsidence ARy Resource Administatio Reseprone N M s
HeES Monitoring Wells: 56 1 /5 @ and Magigemen 27 24
stations in critical Coastal .
subsidence areas Meteorological
y Stations: 1 _
%% 1oW Water Resources Network station per 60 km < .- B A 4'*
Connect devices for real-time River Basins P L L ety Prevention
7 38 e Applications

data collection and analysis
12



Strategy 4-Al Empowered Predictive Decision-Making
Watershed,

Al Empowered Predictive Decision-Making: A Drive
® [ ® [ ° ° o # %ﬁ ﬁﬁ
From Passive Simulation to Proactive Multi-Scenario Analysis ~=-=
. . &= & & | Al Deep Learning Capabilities
PhYSICaI fleld é g': AI = :\, I é « Rapid Multi-Scenario Disaster Risk
observations o w= == =) Multi-source e Assessment
data fusion Medium- and Long-Term
Y l Drought Early Warning
t ® - Integrate Climate and
Hydrological Data for Early
PhySiCS' L] Resource Deployment
based Short-Term Flood Simulation
Deep Learning @ + Deploy surrogate models for
real-time simulation and
enhanced temporal resolution

models

" m models

Single r o110
: B> o

3=t

Decision Acceleration

« Transition from hourly-level to
minute-level proactive management

simulation

scenario
Output: Second/Minute-Level Warning

E ded i ; Real-time simulation
M Golayed response and multi-scenario  Results and Decision Recommendations
delayed response Znalysis s
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Implementation
Examples
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Strengthening Collaboration with CWA

Strengthening Rainfall Forecasting through Watershed,
Meteorology-Hydrology Collaboration ERaw Almn

Drought Flood
Century-scale drought with only 880mm  Extreme climate with over 200 mm rainfall in
annual rainfall. Reservoirs across Taiwan one hour. Short-duration intense rainfall caused
reached historic low storage rates disasters in multiple locations across Taiwan

Yilan flooding Oct. 2022

Zengwen Reservoir on Tainan flooding Aug. 2019 Taipei flooding June 2021

Second Baoshan Reservoir Liyutan Reservoir

N Storae rate 3.82% Storage rate 1.75 Storage rate 3.81%
5/30/2021 5/30/2021 5/30/2021

Increased ¢ Incorporated WRA reservoir
observation catchment monitoring
stations station data Bias correction

« Applied statistical methods
for model bias correction

Bias correction

Inter-Agency MOU signed on ,
October 14, 2019

« Utilized long-term catchment
observation data to optimize
downscaling forecasts 15

ﬁ &
m More accurate, longer-term forecasts

ERHORAMENFYR




More Accurate Long-Term Forecasts
Watershed,

Extended and More Accurate Meteorological Forecasts ##7*= Alan

Improve Forecast

Accurac oy
y Water availability outlook Extended range: 6-month rainfall

o . . o
1000 Daily rainfall predictions for the next 3-6 weeks prediction
D01-DO07 600.0 .
3000 i sinasuaan analysis at 1-kilometer resolution
. 200.0 > ; i 7K 7K B 4R B B B4R (ECMWF_SEASS/¥)141520254£08 B /reg_9gd)
| @« iggg ~ 88 98 108 18 128 18 28
¢ ,’.',v go_d E APYKE | 842-1447 146.2 - 2515
60.0 E B Fliok@E | 3s11-505 637.8 - 947.7 515-889.5
50.0 252K 349.2 - 605.9
! %88 - {ITE S/ | 16-253
100 SKFLLKE 189-47.4
5.0 = BR{@KEE | 925-160.4 2 17.2-388
! 2?‘ 2 ETKE 11.1-227
m:?;qv]aa@mmuamaﬁ WEHOR~24F1R THIREE | 844-1461 25.4-613
WEAREARESH-REH -
BEFRGN - BEESRARAFRES - BEE At WEKE | 803-1239 15422043
SERSTIRERA - BF - REBWER TR AT

e —————— Seasonal rainfall estimates for the commg quarter |I’ ———— —

: 700.0 I ALK | 236.5-3351
2888 | ;/jb ‘ fut 5 N |
I 2000 |1 Septem ber ffﬂ/ October (ﬁjw{/ November % sm |[eatisds
I 300.0 | 3 BWTKE
| 270.0 _| i : § BIOKE se1-94
1 200.0 _;-I ALK
130.0 5 [CPN=FI30 74.1-1204
1 130.0% |
I 90.0 E I EHRMAHE | 2108-3501
60.0 ER LMo HE 62.9-119.6 65.8-118.2
I ggg 1 B . d HAKE 2751- 6648 _
I 20.0 I . = ' amms [JEPION] eP1030 Epsoso  EPso7o  EP70-90 [NEPSD
I . éOO-O | s O LT, . O LT o L.,
I 0 5 I Below normal Normal Above normal Below normal Normal Above normal Below normal Normal Above normal

16



.

High-Resolution, Multi-Model

Faster Short-Term Forecasts

Watershed,

Forecast technology advancement ~
i R 6 9108 SGPRRAMAH
L= ‘ 1.0 1.0
084 ~0.8
5 0.6 064 ~0.6
SGP 2023~2025R @& H! 5 '
£ 0.4 0.4 - -0.4
0.2 0.2+ -0.2
0.0+ . | ' . 0.0 — 0.0
0.0 0.2 04 0.6 0.8 1.0 ) 5 10 15

Rainfall Forecasting Technology Advancement

Added European Centre for Medium-
Range Weather Forecasts Al model
(ECMWE-AIFS)

Increased historical
data training length
and analyzed the

impact of different « Time resolution: 6 hours

data lengths on SGP, « Horizontal resolution: 25

QM, and DW kilometers

calculation results « Forecast lead time: 360 hours
(12 days)

ECMWEF Al model demonstrated high accuracy
Island-wide gridded forecasting with

Outputs are provided daily with other
forecast models

5 models for 9 days forecasting

2025-10-23 2025-10-24 2025-10-25 2025-10-26 2025-10-27

MMB

target resolution of 2 kilometers Y.

GFS

EC

TGFS

ER2nAlun

17



Continue Developing Flood forecasting by

1. Collect hydrological data
and watershed-related
information

r

Data collection

T o
=

e XS
Rainfall data

e oW
N N
Water level
data

Reservoir data

Data

Integrating Al Technology

2. Establish Al flood forecasting models for
Zhuoshui, Zengwen, and Bajhang Rivers

Observed
water level

o Forecasted
water level

Establish and compare 3 Al model

‘ flood forecasts

Perform parameter sensitivity
analysis on the optimal model

) Correlation
preprocessing analysis
- .‘ o
2 + : ° %
- \ ':/: ® e
.\, " o ©® L
& * LI J

',»J
=k

Al flood forecasting model database

Intelligent Flood Forecasting

Watershed,

3. Al flood forecasting

results deployed online

Interface with real-time data

Updated every 10
minutes

Rainfall River Rainfall
observa water forecasts
tions level

Al model forecasts river
water level for the next 3-4
hours

)

18




High-Precision Flood Simulation

Watershed,

Fourth-Generation Flooding Potential Maps Incorporating =2z Alas
Fine-Scale Digital Elevation Models and Parallel Computing

; o - Co Lot - - XA — % AT AT s, LR WS e W
, 5 il vl X ‘ﬁ v b ~ - o =

Image source: Central News Agency

Kaohsiung City . : VA oA W\ P S g
i g; -* = : ’

v 4th-Gen flooding potential N T i
maps released 10 quantitative Yancheng District, 4 ey Yol 2§ AT P N;_'250, Cixian
rainfall scenarios for with both f Cianjin District T ST SRST ) X T 3rd Road

. . . A G A B T Observation/69cm
static and dynamic mapping ' Simulation/67cm
resources to support each
unit's disaster prevention and R T Tt 4 i
response decision-making. et AU | o | i e mandie

Intersection of

v Through enhanced Al

. " | ! . : 3 oF ‘ ) v -' 8 ) e < 5
computing power and large- K3 i it - Zh::(%*;;’;%‘tgozzad St A RO e, A G ey ' |
scale event simulation, flood 5| IRR—_A N £4  Observation/40cm ¥ T YA sk
early warning capability can 1§ e - = 17 'l’-‘ T,
be improved. : SR i "'""""-"‘A’ll

. . el ”":"‘. ',’f.'? ;}' . . &
v EXpeCted tO Comblne Wlth g ok ‘? ! ‘;"1{““,‘-56 e o - - Intersection of Guangfu
digital mapping to alertroad }/} MRS TN e B P 3 Road and Hedong
. SONEL S ‘e " ; Ny - R o o oa
users for detours and assist WG R AT (o I G B ¥y R £ %, o8  Observation/40cm
q 0. a 0 e I 504 4'%,'\_.‘ 4y by = o . Y S %, . 4 Simulation/40cm
residents in installing flood  ©4 Ve B g . N SR ‘ ree Ve
’ o o AN DI et Observation/30cm
barriers. T S B / Lane 16, Luinan < A Simulation/31cm
K 7 ¢ Street o } e 7

o

¥ d " oy 3 - e » L : > o 3
Observation/50cm X Ll e T R B O : b 1o A e
Simulation/50cm = pFed, S 2 : " . B\ ] "ﬂ, A



Flood Disaster Information Management
Watershed,

Al Image Recognition to Capture Flood Disaster = Bnm Alms
Information for Real-Time Emergency Response

v Grasp flood situation, river water level height, issue real-time alerts, secure rescue operation

window, prevent disaster escalation.
v" Alert construction personnel and equipment to evacuate, safeguard lives and property.

(. : :
Road ponding and flooding Support emergency duty
image recognitio rotation and notification
Deploy 2,055 G A K g identification

@ NESIREA

2025-04-10 10:15:48 8K B R HEE EFHE -1 B
HEREEKSE, EREE hitps./
fmg.wra.govtw/FMGB/WebPages/

Personnel, equipment, and water level
image recognition

Interface over 9,000+
camera feedsand — —]
800 vehicle- E
mounted cameras
MAPI
Water situation o
image online ——
—
h =

\ platform

Flood Reporting via
Messaging App )

20




Smart Water Resources Management

Watershed,
Al Image Recognition and Object Detection B Has Al o
Intelligent Monitoring Model for River Area and
Engineering Quality Management

YOLO Image Recognltlon @ Al Object Detection

v Pre-filter out lighting,

Circle and identify concrete \
honeycomb voids and exposed
rebar areas

animals, and other non-

primary target events.

v Identify vehicles, motorcycles
carrying goods, and item.
carried by personnel

v After image category
detection, provide to LLM for

analysis.

Integrated recognition of concrete surface rebar exposure

YOLO initial image screening, marking potential events and honeycomb voids

Al dual-layer filtering Recognition accuracy
Human verification event volume o
reaches 85%

significantly reduced by 80%
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Intelligent Watershed Vision

T'w TAIWAN INT'L
WA/ WATER WEEK smart Watershed,

Al-Driven Innovation

Al Innovation for a New Vision of BBaw Alas
Smart Water Management

» Enhance Early
9 Warning Precision
fj Real-Time
Disaster Response

Improve

. ‘:' ' Wit
HoAl it c (HREEE)
b= 1 3 ,Tu . g s mu’.ki% .
ERFATRIE e 2 e3 18 GEFKRE -

=

=
(.ji%fiﬁ) o BEHEIHEPKT TR e
1L i (REPRIELG = (RIAE)
PETTRWE Lo 14

R e m
- HERR. G o) T4 =
="tk MK :
oA (<)

Operation Efficiency

13 &G

= (R¥E)

Support Allocation
Decision-Making

Integrated Watershed
Management



Global Partnership

Watershed,

Build Global smart water Management Partnerships = 8na Almmn
Taiwan Can Help!

WRA i'nternational APEC Water resources
advisory team mfrastructure exchange

—

Taiwan water resources
technology showcase at
|nternat|onal conferences

Subsurface exploration
technology exchange

Comprehensive water resources ' IWA World Water Cowstjlrtf;ittioe:a'ert APEC Infrastructure
ma nagement technlcal Congress . roundtable diSCUpSSiOf\S Senior Officials Meeting
coperatlon agreeent Water resources The Trade Council of Taiwan-Japanﬂexchwange

Denmark, Taipei = -
future trend exchange g UE e . L

I Japan River Improvement
Research Institute

w, SI‘FEIIEmﬁﬂNm.
b kg

uU. S Army Corps of
Engineers

Taiwan-Netherlands
Working Group platform

UK Global Water Leaders

Taiwan-U.S. water resources ST

technical cooperation

Water industry

22

Netherlands Office Taiwan-Japan
U.S. Bureau of Taipei Engineering Technology
Reclamation Seminar
Former Tha| Senator
visit to WRA
Honduras Ambassador / p
visit to WRA ; L3 £ |
Honduras Water Resources Taiwan-Indonesia
Deve|opment Excha nge | \ ¥, o reservoir cooperation
. ' Singapore Public Reservoir desilting
South African Parliamentary Utilities Board (PUB)
members visit to WRA visit to WRA tGChnOIOgy eXChange
Water resources Water resources 24
management exchange

technology exchange



Splendid Transformation of an Ancient Industry
Watershed,

Constructing a Value chain of smart water industry  szeaias

~Water conservancy is For the next generation -~Leveraging Al to unlock new value
an ancient industry~ in water industry~

25
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Intelligence in Motion IWA

the international

Building Resilient Systems for an Uncertain World e ——

TIWW - 2025

28th October 2025
Kala Vairavamoorthy, CEO, IWA

\Z
x

v..-
W
\J

o

A A YAVA'
A

B =
TAYA R 74

-~ Ty S
\
SV
A
A4 VA
. AR

.....

-
- mug

<<<<<<

=03

inspiring change



the weight water carries

farming on
fragile flows

no water, no power urban thirst rising too little, too much,
too sick



water is a solution....because it's a victim

every drop reused green works harder flood-ready futures



designer waters, waters of different flavours

Irrigation

o = H Cooling
sed A
~ |

'~ Secondary
Effluent
-

gal

\ l...
a T [ .y

~ Refinery's
ad . afll
amy
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integrated portfolios build resilience

Reuse by
Industry

Chennai, India - 6 kudams Singapore, 4 National Taps



nature-based solutions
closing the loop, boosting resilience

Water for Irrigation

Lake Bank
Filtration

v

Primary Treatment
and/or Constructed
Wetlands, WSPs

Wastewater Treatment

Ecohydrology River Bank Filtration

Water Treatment

Source Water

Protection Y N—
Soil Aquifer Treatment
Artificial Recharge Recovery

Treatment for Reuse



modular NbS: building blocks for living cities

pervious pavement

ion nd




adaptive - de5|gn|ng W|th|n the uncertalnty envelope

Early Urban




performance in practice: why modularity works

Case Study: Kupferzell Germany

1.00

Bl Hydraulics B water Cycle " Economics L] glrban_
. anning
Il PollutionLoad [l Technical Issues [ Amenity
0.80 — — -
i i i i
: ' : :
| | I
| | I
| | |
Utility : : :
Value I i |
|
oo | 1 , g
| | |
| )
| |
) )
| )
0.20 : :
| )
| | I
| | |
| | |
0.00 ' ! I
Opt : Scenario 1 | Scenario 2 : Scenario 3 : Scenario 4

!
Eckart, Sieker, Vairavamoorthy (2010)



unleashing the power of generative Al

©

Al21labs OPTAL 4
unlocking hidden e emini25
insights across all
our water systems BL: ‘M %
from complexity to clarity: BLOOM Claude 3.7

integrating structured,
unstructured, and tacit data

PalLM 2
(Google)

"

Mistral

=== SEVEN®

g ; m = = SQUARE



;4.rm.rmwater utlllty data warehouserm.;,,_;
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15% of data used
(mainly structured)

.




~ water utility data

1|
85% of data not used
| (both structured & unstructured)

LI

il | IM i




from data blindness to data brilliance

Empowered People

RAG links the fragments of our knowledge so everyone - from control room to
boardroom - can ask better questions and make smarter decisions



9y tacit knowledge rarely used
18| (expertise, experience, insights)

U e e e




anti-fragility - systems that grow stronger through stress




from monitoring to conversing
how generative Al helps us manage nature-based systems

'

living resilience intelligent resilience

bridges people, nature & data - helping living systems learn, grow stronger through change



from monitoring to conversing
how generative Al helps us manage nature-based systems

- Unify every lens on the landscape — bringing together field notes,
community observations, and ecological data into one shared view

* Interpret complex change — linking rainfall, vegetation, and land-use
dynamics to reveal how ecosystems adapt under pressure

« Connect human and machine sensing — aligning satellite data with local
observations to create a living feedback loop.

- Co-design with nature — generating adaptive design options that evolve
with climate, hydrology, and ecology



from prediction to preparation
generative Al and water reuse - intelligence in motion

physical systems that don't resist change but learn from it



from prediction to preparation
generative Al and water reuse - intelligence in motion

- Unify complexity in real time — connect quality, weather, energy, and
demand data across reuse systems.

- Simulate and stress-test dynamically — explore “what if” drought or
demand surge scenarios before they happen.

 Learn through disturbance — turn every flood, failure, or fluctuation into
intelligence that strengthens the next response.

 Evolve continuously — transform reuse systems from fixed plans to living,
adaptive networks.



choices before us

Business as
& Usual

Truly Different

Try Harder ‘ Paradigm Shift
Approach =

I Spend More for

Traditional Sys
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