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From reactive to proactive

Data
+ Internal use = risk-based actions, development and

From reactive to proactive - targeting of actions, identification of deviation

Shift from inSP_eCtiOHS to + External use > safety culture, risk awareness
other actions
RN
g Positive safety attitudes Co-operative regulatory delivery*
= Constantly improving safety +  Promoting safety positivity
level »  Building motivation and trust
. _ » Enabling change

Effectiveness and efficiency » Inquiring, listening and encouraging interaction

» Use of extensive toolbox; information, advice,
guidance and, if necessary, stronger means
» Ensuring the ability to intervene

*E.g. Russel, G. and Hodges, C. 2019. Regulatory Delivery
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CONFERENCE PROGRAM

DAY 1: PLENARY AND PARALLEL SESSIONS

8:30-9:00 Registration & Welcome Coffe
9:00-9:45 Welcome & Opening of the Conference

H.E. Povilas Poderskis, Minister of Environment, Republic of Lithuania; H.E. Eglé Radi$auskiené, the
Chancellor of the Ministry of Economy & Innovation; H.E. Marius Va3éega, EU Ambassador, Lithuania;
Assoc. Prof. Dr. Haroldas Sinkiinas, Dean, Law Faculty, Vilnius University, Lithuania.

9:45-11:15 SESSION 1
PLENARY: REGULATING PUBLIC RISKS

Format: short presentations — panel discussion with audience questions. Session chair: Remigijus Simasius.
Exposing the major public risks that regulation exists to tackle, the ways regulation can work or fail, and how to
improve regulation of public risks.

Speakers:

« Dr. Florentin Blanc, Director, IRIDE, “Regulating public risks more effectively”, Greece

* Giedrius Kadziauskas, Director, Environmental Protection Department, “Lithuanian experience in improving
management of public risks”, Lithuania

+ Kristine Vlagsma, Head of Unit, Joint Research Centre, European Commission, Belgium

* Dr. Giuseppa Ottimofiore, Head of Effective Regulatory Delivery Programme, Regulatory Policy Division, OECD,
France

Panel:
Session speakers and Dr Abdul JALIL

11:15-11:35 Coffee break

11:35-13:05 SESSION 2
PLENARY: CHALLENGES IN EFFECTIVE REGULATION OF MAJOR PUBLIC RISKS

Format: short presentations — panel discussion with audience questions. Session chair: Giuseppa Ottimofiore

Discussing some of the areas where public risks are particularly difficult to tackle and regulation has been facing major
challenges, as well as directions that can be taken to address these challenges.

Speakers:
» Graham Russell, CEO, UK OPSS, “Product safety and construction risks — improving regulation and regulatory
delivery”, UK

* Régis de Montardy, Head of Risk Management, Sanofi, “Dealing with known and unknown risks — an international
business perspective”, France

* Er. Ho Siong Hin, Vice Dean, MOM Academy & Senior Director (International WSH), Ministry of Manpower
of Singapore, Singapore

+ Jarkko Saarimdki, Director General of the Finnish Transport and Communication Agency
(Traficom), Finland

+ Saulius Rimutis, Planning and oversight project manager, EPSO-G, Lithuania

Panel:
Session speakers - Ludovic Rigaux, Energy Security Officer, Federal Economic
Service, Belgium.

13:05-14:15 Lunch break
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14:15-15:45 SESSION 3
PARALLEL SESSIONS: ENERGY; ENVIRONMENT AND SAFETY RISKS; FOOD AND PUBLIC HEALTH

Format: short presentations — panel discussion with audience questions

Current & emerging risks, challenges for regulation, how to address them
(Panels gathers speakers and a facilitator)

Critical Infrastructure (Aula Parva Hall):

Session chair: Emmanuel Eckard

+ Ludovic Rigaux, Energy Security Officer, Federal Economic Service, Belgium

» Kristina Rimkiinaité, Subject Matter Expert, NATO Energy Security Center of Excellence, Lithuania
+ Jelena Diliené, Deputy Chair, LT VERT (Energy Regulatory Council), Lithuania

Environment and Safety Risks (room 238):
Session chair: Giedrius Kadziauskas

» Minna Pdivinen, Director of Research and Development, Finnish Safety and Chemicals Agency (Tukes), Finland

+ Simon Bingham, Consultant, Scotland

+ Ming-Cheng Chen, Deputy Director of River and Coast Division, Water Resources Agency of the Ministry of Economic
Affairs, Taiwan

« Baiba Vitolina, Director, BVKB — Construction Control Bureau, Latvia

Food Safety/Security (room 239):
Session chair: Audrone Mikalauskiené, Director, State Food and Veterinary Service of Lithuania (VMVT)

+ Donald Macrae, Consultant, “Transformation of Food Regulatory Systems”, UK

+ Dr. Abdul Jalil, Assistant CEO (Operations), Singapore Food Agency, “Safeguarding Singapore’s Food Security”,
Singapore

+ Giorgio Smaldone, Prevention and Public Health Unit, Animal Health and Bacterial Diseases for the Campania Region,
Italy

+ Dr. Gordana Ristic, Consultant, “Managing Risks in Food Safety Inspections”, Germany

Good Governance Public Health (Senate Hall):
Session chair: Florentin BLANC
» Irena Taradkeviéiené, Head of the Public Health Department, National Public Health Centre under the Ministry of

Health, Lithuania
» Chan Weng Chee, Deputy Director (Aged & Ancillary Service Regulations & Transformation) Health Regulation Group,

Ministry of Health, Singapore
+ Jooske Vos, Chair of the Board, EPSO European Partnership for Supervisory Organizations in Health and Care,

Netherlands

15:45-16:05 Coffee break

16:05-17:40 PLENARY — HOW DO WE MANAGE PUBLIC RISKS?

Format: short presentations — panel discussion with audience questions

Misconceptions about public risk, things to not forget to tackle it, and lessons for regulators and
stakeholders

Speakers:
« Darius Kulieius, Deputy Chair of the Council, Lithuania Communications Regulatory
Authority

* Ira Helsloot, Radboud University, “Not missing the risk forest for the tree!”,
Netherlands
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+ Kevin Myers, past President, International Association of Labour Inspectors & Former Deputy and Acting CEO,
Great Britain Health and Safety Executive, “Understanding how risk materializes”, UK
» Donald Macrae, Consultant, “How can authorities deal with public risk?”, UK

Panel:
Session speakers - Genius Luko$ius, Director, Lithuanian Transport Safety Administration

17:55-18:15 PLENARY — WRAP UP

Speakers:
» Giedrius Kadziauskas, Director, AAD
* Dr. Florentin Blanc, Director, IRIDE

END OF CONFERENCE DAY 1

12TH OF FEBRUARY 2025

DAY 2: WORKSHOPS - SHARING EXPERIENCE(S)
Vilnius University (Main building: Aula Parva Hall, 3 Universiteto St., Vilnius

Chairing proceedings for the day: Assoc. Prof. Dr. Indré Isokaitée-Valuzé
8:30-9:00 Registration

09:00-09:30 OPENING SESSION

¢ Assoc. Prof. Dr. Indré Isokaité-ValuZé, Law Faculty, Vilnius University, Lithuania Introduction to the workshops

* Prof. Dr. Jurgita PauZaité-Kulvinskiené, Law Faculty, Vilnius University, “Risk-Based Approach to Investigating
Economic Entities and the New Role of State Regulatory Agencies”, Lithuania

« Dr. Lauras Butkevigius, Law Faculty, Vilnius University, “Application of principles of good administration in different
areas of supervision of economic entities - do we have (need) a unified standard?”, Lithuania

09:30-11:00 PARALLEL WORKSHOPS
Energy — Environment and Safety — Food and Water — Public Health

Participants are free to mingle with presenters in a larger room (1 room per workshop) for lively interactions. Workshop
topics will cover:

*Understanding and assessing risk;

*Working with data;

*Cooperating across government institutions;

*Cooperating between stakeholders.

TOPIC 1. ENERGY, TRANSPORT AND INFRASTRUCTURE SAFETY (Aula Parva Hall)

+ Ira Helsloot, Radboud University: “What does it mean to be really risk-based — insights from fire and energy safety”
+ Dr. Emmanuel Eckard, Senior policy advisor, IRIDE: “Risk-based regulation of hydrogen for maritime applications”

* Carel Kijne, Advisor Risk Policy, Cluster Hydrogen, Ministry of Climate and Green Growth, Netherlands

+ Vytautas Ambrazas, Policy Analyst, Regulatory Policy Division, OECD: “Building outcomes-based regulatory delivery
in construction: developing a data-driven, risk based approach”
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TOPIC 2. ENVIRONMENT AND PUBLIC HEALTH (room 238)

» Simon Bingham, Consultant: “The IRAM model and effective implementation of IMPEL recommendations on risk-based
environmental inspections”

+ Chan Weng Chee, Deputy Director: “Innovating regulatory tools )such as regulatory sandboxes) to manage new
healthcare services and business models”

» Dr. Florentin Blane, Director, “Integrating data sources and perspectives to improve public health risk management”

« Remigijus Simagius, Principal Advisor, IRIDE, “How to deal with difficult cases?”

TOPIC 3. FOOD AND WATER (room 239)

* Indré Stoskuviené, Head of the Division, Lithuanian State Food and Veterinary Service: “Developing risk criteria and
risk-based planning”
+ Donald Macrae, Consultant: “International experience in supporting institutions to move from process-focus to

outcomes-focus”

* Dr. Giorgio Smaldone, Prevention and Veterinary Public Health Unit, Campania Region: "Predictive models of pollutant
concentration's in mussel farms areas and artificial intelligence"

» Ming-Cheng Chen, Deputy Director of River and Coast Division, Water Resources Agency of the Ministry of Economic
Affairs Taiwan: “Experience Sharing on Water Resource Management and Resilience Adaptation for Alternating
Droughts and Floods”

TOPIC 4. AUTOMATED RISK ASSESSMENT (Senate Hall)

» Lukas Luko3evi&ius (Chief Advisor to the Department of Governance): “setting up of risk assesment tool for few
volunteer organizations™.

11:00-11:20 Coffee break

11:20-12:50 PARALLEL WORKSHOPS
Energy — Environment and Safety — Food and Water — Public Health

TOPIC 1. ENERGY, TRANSPORT AND INFRASTRUCTURE SAFETY (Aula Parva Hall)

* Gediminas Almantas, Chairman of the Board: “Climate change mitigation v. climate resilience of the infrastructure
and the role of the regulators"

« Kevin Myers, Immediate, past President, IALI & Acting CEO, HSE: “Implementing a “supply chain® approach to
construction safety”

* Ira Helsloot, Radboud University: “Why “traditional” fire safety measures fail”

* Dr. Klaus Skytte, CEO of Nordic Energy Research

TOPIC 2. ENVIRONMENT AND SAFETY (room 238)

« Gita Sematoviéiaté, Chancellor, AAD: “Developing risk criteria and risk-based planning”

« Remigijus Simasius, Principal Advisor, IRIDE: “The Risks of not Tolerating Risks”

+ Er. Ho Siong Hin, Vice Dean, MOM Academy & Senior Director (International WSH), Ministry of
Manpower of Singapore: “Implementing Safety Case for Major Hazard Installation in Singapore”
« Simon Bingham, Consultant: “Looking at effective systems to control risks when conducting
environmental inspections”
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TOPIC 3. FOOD SAFETY AND PUBLIC HEALTH (room 239)

+ Carol Fernandez and Shirley Chua, ©  Operations Policy & Development Department, Singapore Food Agency: “The
transformation of Singapore’s food safety regulatory system”

+ Dr. Gordana Ristic, Consultant: “International experience in creating risk-based check-lists in food safety”

s Dr. Eystein Oveland, Executive Director, Nordic-Baltic Committee on Food Analysis, and Dr. Egidijus Pumputis, Director
of NMVRI: “Aspects of regulatory supervision of food/water from NMKL's and NMVRVI's perspectives”

» Rasmus Pruus and Pilleriin Kalmus, Service Managers, Environmental Health, Estonian Health Board

* Irena Tara$keviéiené, Head of the Public Health Department, National Public Health Centre

TOPIC 4. AUTOMATION AND DATA-DRIVEN APPROACHES IN RISK MANAGEMENT (Senate Hall)
» Dr. Florentin Blanc, Vytautas Ambrazas, Dr. Emmanuel Eckard
12:50-14:00 Lunch break

14:00-16:00 plenary with summary of workshops (Aula Parva Hall)

Session chair: Florentin Blanc

Summary of each workshop by the speaker/presenter (16 in total, 3 min each — 50 min total)
Summary of group contributions by organization team members (one per workshop, 5 min each — 20 min total)

Questions, Answers, Discussions in plenary (Q&A facilitated and combining “live” and online questions) (50 min)

16:15-16:45 Closing remarks by conference organizers and hosts
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Experience Sharing on Water Resource
Management and Resilience Adaptation for
Alternating Droughts and Floods

Ming-Cheng CHEN

Deputy Director of River and Coast Division
Water Resources Agency (WRA)

o Ministry of Economic Affairs (MOEA) Taiwan
~

Vilnius, 11-12 February 2025

Contents o

G Taiwan's Water Environment

e Ensuring Stable Water Supply

e Improving Flood Resilience

e Sustainable Water Future
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(=
w
g
S Area: 36,000 km?
@ Population : 23.4 million
§ Terrain: 2/3 Mountain and Hill
2
=
€
(]
£
c
°
‘s
(=
w
B equivalent to a category 4 hurricane
=
c 2024 Western North Pacific Typhoon Summary: 26-4
% (https://commons.wikimedia.org /wiki /File:2024_Pacific_typhoon_season_summary.png)
=
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Taiwan's average annual precipitation is around 2,458 millimeters,

O

which is approximately 2.5 times the global average.

Average Annual Precipitation (mm/year) Average Precipitation per Capita (m*/person/year)

2458 I, | Taiwan

1.710 I
1,180

| B

2,687 [N Philippines W 7,269

Japan
India

1
1 3,
J-.azs

[ 5164
I 2836

1,195 I United Kingdom 00 4,204

c g1s I France NN 6617
)
E 773 MBI United States I 22,759
=
5 5 o haly s
£ - coNEEEE  China W 4302
(YN}
e sa) M Canada
g 467 MM Australia
» 9% World Average] INSSEG_—_—_—_——_— 15,545
5 | - -
- Source : Trading Economics
g * Note: The values in the figure do not take evaporation into account.
‘©
=
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Pracipitation

(mm)
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400 &

300 1

200 w

100 5 gaoa
[

1234567891011 12Montr

1234567891701 2 Month

-

C

[

£ 0

£ 123456789101 12Month
g

S

=

(YN}

&

o

g 1234567 89101 12 Month

n S 2345678910012 Month

c

g *The wet season is f_rom May to October, ]
K] Taiwan'’s average annual precipitation during 1949 to 2023 and the dry season is from November to April.
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Taiwan _ s Water Environment

Taiwan _ s Water Environment

O

- Weak geology of watershed
- Soil poorly Consolidated

- Short river with steep slopes ( 1/100~1/500)

- Rapid flow with high sediment concentration

Comparison of River Gradients between Taiwan and the World

River Tamsul Tai
24001 | RV ppeal TAIWAN Europe
m 22000 ) ) "““E'“-
g 2000 i mninomver §
2 1,6(!) N e e s s 4
2 s o=
” o River
L] - Japan
600 - Rive, /
400
2“6 L - : . Immnm i
200 400 600 800 1,000 1,200 1,400
Distance (km)

Total 95 Reservoirs
with 66 located on the main island of
Taiwan and 29 on the outlying islands

Shihmen Reservoir

Efactive Cepacity

@ Huang Fver

JUBWIUOIIAUT JBJBM S ~ uemie|

Bznonggang River S
O Heurg it

@ Daen Fyer
®0siia fver

© Drucshus Rver

3
Pocomore
© i Ribel

@Sactiong Ruer
. @ lisnul River,

© Zengvn Rives

Xinshan Reservoir

Efinctva Capacity: § 96 (10¢ m?)

204411 (10 w)

Xishi Reservoir
Efiecthe Capacty: 0378 (10*m)

Yongheshan Reservoir
Effective Capecily: 20,934 (10° m’)

Lantan Reservoir

Sective Capecty: 9.218 [10* m)

Baihe Reservoir
Effecive Capaclty. 13780 (10* )

27 Major Water Supply Reservoirs
The largest is the Zengwen Reservoir,
with an effective capacity of 504.75
million m3.

Wushantou Reservoir
ETectso Capacity. 78.46 (10" ’)

Fengshan Reservoir

o —

38

Second Baashan Reservoir

Effeciive Capacity: 13571 (40° )

Woushe Rese
Efoctive Capacty: 37.151 (10"
Minghu Xiachi Reservoir
)

Efective Capaciy: 6,948 (10° '

Renyitan Reserv:

Efective Capacity: 2

Nanhua Reservoir
Effectve Capacity: $9.201 (1)

Chougqin Reservoir
Eflectve Copacky. 0.052 (10 ')
Jingmian Reservoir

Effaciive Capaclly: 0.971 110" m

Mudan Reservoir

Effective Casasty. )
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s Water Environment

Taiwan

(0]

@

s Water Environment

Taiwan

A

Precipitation
88.502

G Rivers as the Largest Supply Source; Agriculture as the Largest Water User

Evaporatmn Loss
20.107

Runoff volume

53 370

.

Infiltration volume

5025

Discharge to Sea l ReservowSupp!y River Exlractlon é}@ Groundwater Withdrawal
=== | 52340 4.001 7029 47| 5342
|
‘° Total Water Consumption
= 15372
v
o Domestic Use Industrial U Agricultural Use
i | 3184 1638 11.550

Average Water Resources and Utilization during 2013-2022

Climate

Population distribution is changing, gradually concentrating in the northern, central, and southern metropolitan areas,

Increases the number
of days without rain

Heavy
precipitation

pi

recipitation intensity

Increased Pressure on Water Supply
Due to Industrial Development and Population Concentration

which results in increased pressure on water supply in these urban areas.
In addition, the continued growth of high-tech industries is driving further increases in water demand.

Extreme
Weather Event
Typhoonswlll decrease

in number, but increase
in their intensity

Increased Public Awareness of Water Environment

Water management efforts should put water quality improvement, river habitat preservation, environmental
conservation, cultural landscape, and natural scenery into consideration.
The goal is to enhance the vitality of water environments and create water-friendly, scenic, recreational, and
ecologically sustainable water environments.
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Ensuring Stable
Water Supply

Lyiutan Reservoir
Baoshan 2nd Reservoir
.

Water Storage Techi Reservoir

1 Average

\\/ N
NG

\_\L—zozl.sm
§38235:3

@ & B 2
2883 &

Techi Reservoir

A|ddns Jsjep) 9|qeys bulnsug

400
380

1

e

g

1,

3)=—s <0 r

g

1

1,320

2¢
Precipitation EI I‘?

(Percentile)
2020.6.1~2021.5.19 1=~

Ensuring Stable Water Supply

11
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Ensuring Stable Water Supply

Ensuring Stable Water Supply

'w p ¢ How island’s historic drought
could threaten the global

TOP BUSINESS NEWS (15 VIDEOS)
Meteorologist lists 5 factors

trucks to prepare for 'the worst'

home of TSMC, battles Covid and the climate crisis

\/_( U "’4\&'

%-‘ SS:L s-b\‘ Y B4

- 3 § | L A
A ) A= .71._' = \lg 'k‘“"
= ; ﬁ"")ﬁ" '

y

- 13 Jul'2020: Countermeasures-started

- 16 Sep 2020: WRA Drought Emergency Response Team
-1 Oct 2020: MOEA Drought Emergency Response Team
=14 Oct 2020: The Central Emergency Operation Center

41

Taiwan, the global chip manufacturing plant and behind severe drought in Taiwan Chipmakers in drought-hit Taiwan order water
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Ensuring Stable Water Supply

Ensuring Stable Water Supply

COA

(Council of Agriculture)
- Agricultural water

saving G )

MOST

(Ministry of Science

and Technology) b
-Industrial Water savi MOosT
-Manufacturer's water
vehicle assistance

(Ministry of Education)
-Water saving
promotion in schools

Save Water

MOE

(Ministry of Health and Welfare)
-Anti-epidemic and water-saving publicity

Drought
Response
Team

Allocate Water

., CWA (Central Weather Agency)
@ -Rainfall forecast
- Climate Trend

MND

(Ministry Of National Defense)

-Artificial rain in the air

-Water purification
equipment

-water truck

Local Government

-Water saving promotion
-Implement drought measures

L Find Water

Keep Water in Reservoirs

Groundwater Wells

Hyporheic Flow

Increase 1.66 million m3/day water supply to pass the drought successfully

42

Inter-regional

Groundwater water supply
from Construction Site pipeline

A|ddns Jajep) 9|qeys bulnsug
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Water Demand
from Reservoirs

Alddng Ja3epp 3|gels bupnsug

Total
3,930

Total
Py 2.710

Ensuring Stable Water Supply

unit: k-tons/day unit: k-tons/day

16

@ Developed diverse water sources through the

. . promotion of reclaimed water, seawater desalination,
Diversify and constructing artificial lakes for water storage.
Water Supply

" @ Taiwan plans to establish 16 reclaimed water plants in

the future to maintain regional water supply stability.

® In addition to the facilities on the offshore islands,
desalination plants are also planned in Hsinchu and
Tainan.

Alddng Ja3epp 3|gels bupnsug

(Left) Arfificial Lake. (Right) 6000-ton Desalination Plant

Ensuring Stable Water Supply

17
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Ensuring Stable Water Supply

Ensuring Stable Water Supply

conservation
Water

® Promoting Water Efficiency Labelling
@ Reducing tap water leakage rates

@ Strengthening agricultural water

ey @ Improving industrial water recycling

Channel water from
central to northern and
T southern Talwan ta

Bl | <liminate distribution
. bottlenecks

Allocation

South-North
Water Transfer

Completed e
Under construction ==++= -
T

44

® Water Conservation Fee is imposed on high-
volume water consumers

Northern Region Unit:1,000 Tons/Day

water from Xindian River

() Improve water supply network in Sanchong
and Luzhou areas (Phase 1in 2028 +65,
full completion in 2031 +200)

@ Interconnection pipeline from Shimen
Reservoir to Hsinchu (To be completed in
2028, Shimen Reservoir backup for Hsinchu
+300)

Central Region

Eliminate bottlenecks in central Taiwan

@ Liyutan water transfer to Miaoli (To be
completed in 2025 +120)
@ Daan-Dajia River Interconnection (To be
completed in 2026 +255)
) Water allocation pipeline from Taichung to
Yunlin (To be completed in 2026, expected
llocation Taichung-Changhua +200,
Yunlin-Changhua +120)

Southern Region

Expand north-south allocation,
improve water resource utilization

@ Interconnect Zhuoshui Main Line and
North Main Line (To be completed in
2025, expected to increase utilization of

and by 11
million tons/year)

Alddng Ja3epp 3|gels bupnsug
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Ensuring Stable Water Supply

Management

ET )
Systems

Allocation

Backup Systems

Diversify
Water Supply @ Develop subsurface water extraction systems
@ Establish backup wells
Water
Conservation

® Water supply monitoring, Reservoir sedimentation
prevention and dredging are implemented to enhance
storage capacity

@ Watershed conservation and water source recharge

® To strengthen water demand management through usage
planning

Improving Flood
Resilience

45
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Improving Flood Resilience

Improving Flood Resilience

Tainan
Total Prep. 1,411Tmm

Flooding Area: 774 ha

Pingtung
Total Prep 2, 427mm

ETtodaynme

Kaohsiung
Total Prep. 2,313mm

@
Non-Engineering 3
= o
Measures Private/Public Cooperati =
Volunteers/Mobile Barriers g'
Q
. =
Rainfall o
i - _
e Runoff distributio 8
Emergency Respol 4
l_)Tigne!Pr gRonCapagity LT
Engineering , L2
Measures <
Dike/Levee / Detentlon Pond / Pumg Statlon / Structures >
Time
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No flooding under
the protection
standard

aoual|Isay pool{ bulroid)

If standards are exceeded:
- Lower fatalities
- Minimize economic losses
- Enhance recovery speed

Improving Flood Resilience

24

Preventing

floodwaters from

entering residences

Facilitating
quickerwater,

drainage

Installing a second
: flood defense, village
—— perimeter levees

in-situ flood

aoual|Isay pool{ bulroidw)

Improving Flood Resilience

25
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Improving Flood Resilience

Improving Flood Resilience

i arry out improvements in rivers administert e Central Government, regiona
Flood Prevention Carry out imp ts dministered by the Central G t, regional
Mitigation drainage systems, levees, and drainage channels.

24 rivers administered by the Central Government, 2 inter-provincial rivers, with a management
G Central Government coverage rate of 90.55%
35 centrally-administered regional drainage systems, with a management coverage rate of 81%

* 92 county/city-administered rivers, 1,663 county/city-administered regional drainage systems, with a
0 Local Governments ‘ management coverage rate of 42%

*Note: Data as of the end of 2023.

Runoff Distribution j ition, . NP

Distributing precipitation runoff
within the watershed through
waterways and land to share and
reduce runoff burden, enhancing land
flood resilience and reducing reliance
on waterways for flood prevention.

Rainfell Infiltration Facility

Rainfall Infiltration Facility Permeable Pavement

Rainfall Storage Tank

y |
rol

Outflow Co

Reviews development projects and regulates developers to take social
responsibility by installing flood mitigation facilities on-site to manage flood
risk collaboratively.

Increase thegeightoffarm roads
. or field rid
In-situ Flood —\ mincrss:smras::depth

Detention
Raising embankments or road berms is used as a temporary flood control
measure. By providing incentive and compensation, the Water Resources
Agency encourages farmers to participate. l

Asymmetric
Governance

Impervious Layer

Targeted measures are implemented to strengthen adaptation capacity in
high-risk areas based on local flood risk levels. Resources are also focused
on improving flood-prone areas to achieve maximum benefits.
Groundwater Water resource
Public-Private Disaster recharge reuse

Prevention Collaboration

By promoting the Self-Precaution Community Against Flood Project and the flood-protection
volunteer brigade, disaster losses can be mitigated through self-help and mutual assistance.

48
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Sustainable
Water Future

wv
G
o
WRA is the 1st PAS2080 certified government %
agency in Taiwan =
A smart carbon management platform is =k
established to strive for net-zero emissions across g
all project lifecycles and achieve carbon neutrality @
through tree planting for carbon sequestration.
Carbon Emission Data
Ecological Conservation Management
% Managing Carbon
5 . ,_ Emission Data
3 . \
5|
=
=
K9}
e} ]
£
ol .
7 Nature-based Solution, NbS i
(%2}

49



Sustainable Water Future

Sustainable Water Future

;'P:mmﬁ'-i’g ES

Water-friendly Environment

The Water Resources Agency aims to create natural water-friendly spaces
and ecological habitats that integrate water and greenery, taking into
account ecological needs while optimizing the water environment.

Al Applications

@ Using digital management of flood risk maps and inundation potential maps
improves flood warning accuracy.

@ Real-time inundation information is collected through flood sensors and
cloud-based water status monitoring platforms with Al-powered image
recognition.

@ The Water Status Mobile App and the Water Resources Agency's Al robot
Diana enable the public to access disaster prevention and response
information promptly.

Al to identify flood information

Implementing ESG

. @ In 2022, signed an agreement to collaborate on the dredging of Shihmen Reservoir,

0 Micron Technology ‘ extending the reservoir's lifespan.

@ In 2023, signed an MOU to expand the scope of collaboration, focusing on the
development of water resource restoration, river conservation, and coastal environment
maintenance.

@ signed a letter of intent to initially address the windblown sand issues affecting the Zhuoshui River area.
0 TSMC ‘ @ In the future, the collaboration will extend to projects such as afforestation, dust suppression, and
coastal protection, with the aim of promoting flood control, water management, and water environment
improvement.

International C t | - : P
nternationa ooperation e 2
® Vision for Water

wn S KKK

By actively exchanging and cooperating with countries such as
the US, Japan, the Netherlands, and Germany, the Water
Resources Agency regularly hosts international water
resources forums.

iR

International water forum are regularly hosted in Taiwan
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Thank You
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LITHUANIAN HYDROMETEOROLOGYCAL
SERVICE UNDER MINISTRY OF ENVIRONMENT

Presented to: Ming-Cheng CHEN & Elvie Wu

N Lithuanian

# Hydrometeorological
Service

+ Territory 65.300 km?
+ Population ~2,8 million (83% ethnic Lithuanians)

« Member of NATO and EU since 2004, and joined
the Schengen Agreement since 2007

« Vilnius (54°54" N and 25°19' E} is the
geographical center of Europe, defined by the
National Geographic Institute of France in 1989
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Structure of LHMT

General director

[

Deputy director

Hydrological

1

NN Lithusnian
Hydrometeorological
Service

= 1921- Lithuanian Hydrometeorological Service
was officialy established

= 1992 Becamre aWMO member

* 2006 - Co-operating state of ECMWF

* 2014 - EUMETSAT memoer

= 2016 joned NORDMET

* 2024 - EUMETNET member

NN Lithusnian
Hydrometeorological
Service

State Environmental Monitoring System

Weather and climate sector

Water sector

« Lithuanian Hydrometeorological Service (LHMT; -
weather conditions, climate state.

54

Lithuanian Hydrometeorological Service (LHMT) - water
quantity;

Environmental Protection Agency (EPA) - water quality,
summarized reports submission to European
Environmental Agency (EEA};

Lithuanian Ceological Service (LGS) - ground water.



Climate, temperature

Country’s climate can be characterized as a transitional
between mild Western European and continental
Eastern European climate.

The climate factors varies by the seasons.

7,4 °C (annual)

Winter (-2,8 °C), Spring (6,9 °C), Summer (18,2 °C),

Autumn (6,5 °C)
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eorological

|
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Average air temperature in Vilnius (1778-2023)
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Climate, precipitation

695 mm (annual)
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Average annual amount of precipitation, 1991-2020
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Climate, snow

NN Lithusnian

* Hydrometeorological
Service

dieny sk.

50
80
70
80

Average annual number of days with
snow cover, 1991-2020

Observation network

57

dieny sk.

20
30

Average annual number of days with

snow cover, >=10 cm, 1991-2020

NP Lithuanian
* Hydrometeorological
service

58 meteorological stations
101 water gauging stations
2radars

4 lightining detectors

1 soundings station
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N Lithuanian

# Hydrometeorological
Service

Hydrography of Lithuania

- 30000 rivers and streams longer than 0,25 km. The

- 2800 natural lakes larger than 0,5 ha.

- On average, about 26 km® of water flow into the Baltic

- The Nemunas basin is the largest in Lithuania, covering

main source of runoff is precipitation.

Sea per year.

about 72% of the country. The main rivers are the
Nemunas, Neris, Merkys, Sesupé and Jra.

Hydrological monitoring = Fre

The first regular hydrological measurements began in the 19th century.

Longest available data series from 1811 to present days (Nemunas river,
Smalininkai WGS)

LHMS hydrological observation network consist of 101 water gauging stations on
rivers, lakes and Baltic sea coast (82 stations are working on the rivers and canals,
12 WCS - on the lakes and ponds, 3 - in Curionian lagoon, 4 - in the Baltic sea)

Vandens lygis,cm

900
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300 \
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- I | | n ' i
0
CEEER R EE R R R R AR ER R R LR R R R R R R LR LR R R R R RN
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Hydrological network 1991 - 2024

1991 - 66 water gauging stations (manual)

2000 - 54 water gauging stations (18 automatic)

2022 - 97 automatic water gauging stations (also 18 manual)
2024 - 101 automatic water gauging stations (also 13 manual)

Hydrological stations

Hydrological measurements and observations

«water level, water temperature (97 station, measured by automatic equipment (1 hourly frequency));
«water flow (71 station, 1-5 times per month);

«ice thickness, water supplies in snow cover, observations of ice formation and observations of water plants (15

stations with observers);

« meteorological measurements {air temperature, precipitation, snow thickness, atmaspheric phenomenay;

« salinity (2 stations), wave height and direction (6 stations) observations.
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Hydrological services and products

Main Customers

*  Environmental Protection Agency

*  Department of Environmental Protection
*  Department of Fire Protection and Rescue
¢ Inland Waterways Directorate

*  Scientific institutions

*  Design companies

2023 - 2024 Floods in Lithuania

Precipitation in November

N Lithuanian

# Hydrometeorological
Service

Main Products

"
© 8 6@ RULSDSADELS A

Hydrological forecasts and warnings
Provision of hydrological data
Hydrological field measurements
Hydrological calculations
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« Floodsin Lithuania were caused by heavy rainfall.

o Inthewinter of 2023 - 2024 there were 4 major floods in western part of Lithuania.

« Floods started on November 7, 2023.

« Severe water level were observed Akmena-Dané (near Klaipéda and Kretinga), Minija {near Kartena and Priekulé).
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Hydrological Droughts in Lithuanina 2000-2024

25

15

Number of rivers

10 ——

IR

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Year

The trend towards droughts in Lithuania is increasing. Recent years show that the frequency and severity of droughts have
been increasing, especially in summer. This is linked to climate change and decreasing rainfall in certain regions.

Average lowest

Hydrological drought calculations [

warm season

2024 1 rugséio 104 £150

DEFINITION A 0 W= e

The dry period in surface water bodies - hydrological drought, is when a7 L W Slave  emuna a
the water level (cm) ot ¢ woter meosuring station is equol to or lower b ol v 3
than the average lowest water level of the warm season. Hydrological j
drought is declared at o national level when this indicator is reached

in more than 50% of the water measuring stations where hydrological
meosurements hove been conducted for ot least 30 yeors. Hydrological drought liwae Clbbi

SomBRabui g Riiakis

SenBBtsneZR3nn0s3a 082 1Blaklan2a?

3

Environmental flow (or ecological flow) has always been Eisy ol
used to identify river droughts. Since there was no way e
to quickly estimate river discharges, we had to come up R
with a faster calculation based on low water levels.
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Early warning system

Servi

Forecaster’s workstation is used to analyze data and it has
integrated early warning system.

All warnings are issued by forecaster on duty, there are no
automated warnings.

Warnings are issued for:

*  Strong winds;

*  Excessive amounts of rain and snow;

*  Convection - lightr'ng, squall, hail, thurderstorm;
*  torestfire dange~;

*  Extreme high or low temperatures;

Early warning system

Icing - freezing rain, b ack ice;

Reduced visihility - b 'zzard, fog;
Agrometeorology - frost,

Via early warning system warnings in CAP format are transmitted to:

LHMT web-page

international platforms

mobile applications (via int. platforms)
clients (there is a possibility)

amgerous et et o Telin comey, St county
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NP Lithuanian
* Mydrometeorological
Service

Marine and hydrological warnings

Marine warnings: Hydrological warnings:
Nowcasting and warnings for SE Baltic area and Klaipeda seaport- daytime water level forecasts in two main rivers;
hours (nighttime - during severe weather) and NAVTEX - twice per day water flow forecasts in biggest main river Nemunas;

spring flood forecasts;
ice appearance in rivers and lakes, ice jams;

Hydrological warnings for sea harbor, SE Baltic and Curonian lagoon: wave winterce pack forecast;

height, extreme sea level fluctuations, information about ice during winter hydrological drought forecast.

NP Lithuanian
* Mydrometeorological
Service

Numerical Weather Prediction

Harmonie model - local ECMWF model - global

* Updates 2 times a day
¢ Timestep3h

* Updates 8 times a day
* Produced for ~ 2 days (+50 h)
*Timesteplh

* Horizontal resolution 2,5 km
* Vertical step 65 model levels
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Thank you for your time, Ming-Cheng CHEN and Elvie Wu!

e your attention and look f

N Lithuanian

* Hydrometeorological
Service
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