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Outline

I Legislative Background
Climate Change Response Act (CCRA: enacted on Feb 15, 2023)

I National Scientific Report 2024
Science-based Information on Climate Change (published on May 8, 2024)

I National Adaptation Framework
Operational Guidelines on Risk Assessment and Adaptation (enacted on Jul 16, 2025)

I Case Study: Water Resources Sector
Benefits of Adaptation Strategies (evidence from the TCCIP project)

TLLCIP Note: TCCIP stands for Taiwan Climate Change Projection Information and Adaptation Knowledge Platform 2




Legislative Background

I Climate Change Response Act (CCRA) - Overview

® Enacted on Feb 15, 2023, amended from the Greenhouse Gas Reduction and
Management Act (Ch3. Climate Change Adaptation)

® Serves as primary legal framework for climate mitigation and adaptation in Taiwan

® Article 18 (3): the operational guidelines for climate change risk assessment shall
be determined by the central competent authority

I Regulations for Climate Change Risk Assessment

® Enacted onJuly 16, 2025, pursuant to Article 18 (3) of CCRA

® Provides the key elements and the national adaptation framework

TCCIR




CCRA: Special Chapter on Adaptation

Responsible Authorities

Climate change adaptation is led by the Ministry of Environment (MOENV) and the National Development
Council (NDC), with other central industry competent authorities serving as co-leading agencies (Article 8)

I Article 17: Adaptation Capacity Building

science-based, enhancing resilience, SDGs, governance mechanisms, green finance, emerging industries,
talent cultivation, vulnerable groups, community- and indigenous-based

I Article 18: Climate Science and Risk Assessment

idance . .
NSTC & MOEN] > { geniililie s Risk Assessment & Adaptation
assistance k (at all levels)
® Climate Change Science and Adaptation Impact Research
® National Scientific Report 2024 (collaborate with the CWA)

Note: National Science and Technology Council (NSTC); Ministry of Environment (MOENV); Central Weather Administration (CWA) 4




CCRA: Special Chapter on Adaptation

Collaboration on Climate Change Adaptation Climate Change Adaptation Governance
Science and Research (Article 18) ——> Platform

J Integrating inter-ministerial research capacity (Eight Key Vulnerable Sectors)

to establish a collaborative ecosystem for . . ,

climate adaptation science Ministry of Env. Natlopal IV
(MOENYV) Council (NDC)

National S&T ® Scientific information

Council (NSTC) ® Scientific reports ® Central Governments (Article 19):

® Science translation Adaptation Action Programs (including

Ministry of Env. ® Technical assistance eREsBLEnd) .
(MOENV) > el aumer ® Local Governments (Article 20) :
Adaptation Implementation Programs
l Guiding all levels of government to apply climate
science for risk assessment and evidence-based
governance

® Stakeholder Engagement (Article 17) :
Industry and Public Participation

Note: National Science and Technology Council (NSTC); Ministry of Environment (MOENV ); National Development Council (NDC) 5




Outline

I National Scientific Report 2024
Science-based Information on Climate Change (published on May 8, 2024)

TLLCIP Note: TCCIP stands for Taiwan Climate Change Projection Information and Adaptation Knowledge Platform 6




National Scientific Report 2024

U nveil I | ng the Impacts of Climate Change across Sectors (e.g., water resources)

I Review of Recent Studies on Climate Change

Ao
o ® Current water resour hallen
,‘Q Climate Change Current water resources challenges
* “B2 _inTaiwan ® Future rainfall & runoff projections

National Scientific Report 2024

® Key drought-related factors

I Report on Scientific Research Gaps

® Enhancing climate data interpretation
® Advancing research on seasonal rainfall

® Strengthening water resources management




Current Water Resources Challenges

Water Resources Utilization (2013-2022)

ol Precipitation
L P L

88.50
100%
3¢, Evaporation 23% Unit  billion tons
Ue 20.10
72% 5%
I e - - - - -~~~ -~ - << ——--ccoo-- . Groundwater recharge
DY 63.37 S 5.03
| Groundwater overdraft
| 031
servoir water supply River water diversion Groundwater pumping
~R\. 400 B 703 " 534
24% 43% | 33%
= < Discharge info the sea 52.34 .
(Inglude water use ?or conservation pt:lrposes ) ‘.‘ Totq: th;r Cor= mption (1 8 . 5 %)
|
19% | | 10% | 7%
@'.D estic consumption Industrial consumption ‘Q‘i gricultural consumption
SHS 1.64 1155

I Uneven Water Availability
Wet-dry ratio 78:22

I Reservoir Sedimentation
29.7% capacity lost

I Rising Drought Frequency

From 5-10 yrs to 3-5 yrs
(droughts: 2015, 2018, 2021, 2023)

TLCIE source: water resources agency (www.wra.gov.tw/cl.aspx?n=6230) 8




The Impact of Climate Change on Hydrology

I Review of National-scale Researches* (rainfall & runoff)

*Major Ref: ITCCIP project; 2Impact Assessment of Climate Change on Water Resources of Major River
Basins (WRPI, 2022)

Two Widely Used Hydrological Models

Rai
E o oil
3 iration
oisture P effective precipitation
sm
~ AR 5 [
a
er
.z Tesponse tan ectruno
‘ Y, T
¢ \ . ower stream flow

Scenario Scenario

Rainfall e Runoff
HBV Model GWLF Model

TErE image: Flaticon.com
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Future Rainfall & Runoff Projections

I Change in Wet Season Rainfall (comparable to runoff)
For the mid-term period (2041-2060)

(1) SSP2-4.5 (2) SSP5-8.5 (3) GWL 2°C
Northern Northern Northern
+9.0% +6.5% +3.6%
Change (%)
Central Central Central
Wet Il >+7
+7.4% +6.1% +1.9% A=
+3 — +5
[ ] +1-+3
[ ] -1-+1
] -3--1
Southern - Southern Southern| — ;
+3.6% | ¥ +6.2% +0.7% | m o
Dry Il <7

TCCIP 10




Future Rainfall & Runoff Projections

I Change in Dry Season Rainfall (comparable to runoff)
For the mid-term period (2041-2060)

(1) SSP2-4.5 (2) SSP5-8.5 (3) GWL 2°C
Northern Northern Northern
-2.4% -3.9% -3.3%
Change (%)
Central Central Central
Wet Il >+7
-0.8% 2.1% -1.8% A=
[] +3-+5
[ ] +1-+3
] -1-+1
[ ] -3--1
Southern Southern Southern
o o o) 5--3
-0.9% -4.1% -2.2% =
Dry Il <7

TCCIP 11




Key Drought-related Factors

I Change in Dry Spells (consecutive days with rainfall < 1.0 mm)
For the mid-term period (2041-2060)

(1) SSP2-4.5 (2) SSP5-8.5 (3) GWL 2°C
Northern Northern Northern
+15.0% +19.5% +16.9%
Change (%)
Central Central Central Drv Il >+7
+8.5% +13.7% +11.1% =
[] +3-+5
[] +1-+3
[ ] -1-+1
Southern Southern Southern L8
+12.8% +15.9% +13.7% oo
v B -7--5
Wet Il <7

TCCIR 12




Key Drought-related Factors

I Change in Low Flows (Q85 is selected as representative indicator)
For the mid-term period (2041-2060)

Northern Central Southern
<c? SSP2-4.5mesnSSP5-8.5 == GWL2°C SSP2-4.5wewem SSP5-8.5=—— GWL2°C SSP2-4.5 meem SSP5-8.5 e GWL2°C
e 20 20 30
0
O 0 0 0 . 4-\‘
= |
Q -20 -20 -30 \ 7
(@
c -40 -40 -60
S 1 23 4567889 10112 123 456 7 8 9101112 1 2 3456 7 8 91011 12

A consistent decrease in monthly Q85 across regions and scenarios
(with some exceptions, such as July, when Q85 increases)

All above factors together, drought could be more severe in the future

TCCIR 13




Scientific Research Gaps

@ Typhoon Tracks in East Asia, 2022

© None made landfall in Taiwan

B ww’
v

Y/
(MUIFA) mr.; ‘ ,¢\

Hiioﬁ
" "'\\ (HID MNO
C S —
=7 )
/

4/\? @ Source: Central Weather Bureau

Lead to serious drought in 2023

TCCIR

I Further Study on Major Rainfall Events

Dynamical downscaling products can be applied to
investigate potential change in major rainfall events (e.qg.,
occurrence and timing)

I Uncertainty in Climate Projections

The uncertainty should be taken into account while
providing necessary decision making information (e.g.,
90% interval of projections)

I WRM* under Climate Emergency

*water resources management

Since extreme weather events may become the new
normal, adaptation strategies of varying intensity can
be integrated 14




Outline

I National Adaptation Framework
Operational Guidelines on Risk Assessment and Adaptation (enacted on Jul 16, 2025)

TLLCIP Note: TCCIP stands for Taiwan Climate Change Projection Information and Adaptation Knowledge Platform 15




National Adaptation Framework

2-6 Framework: two stages and six pillars

to support risk assessment and adaptation in various sectors

Risk & Gap Identification Planning & Action Operational Guidelines .
on Risk Assessment and Adaptation

. (enacted on Jul 16, 2025)
Scope Execution

| Article 5: Scope

i
(_)a o7 | Article 6: Baseline Risks
with . .
| Article 7: Future Risks

| Article 9: Decision

Future
Risks

‘ | Article 10: Execution
Revision | Article 11: Revision

Note: Adapted from National Scientific Report 2024, Ch.5 Fig.5.1.2 (title text modified)
TLCIF 16




National Adaptation Framework

Risk & Gap Identification

Future
Risks

TLCLCIP

I Scope

Define stakeholders, institutions, and locations as the
spatial unit for climate risk assessment, vulnerability
analysis, and adaptation planning

I Baseline Risks

Use historical climate data with quantitative and
qualitative methods to assess hazards, exposure, and
vulnerability of the target

I Future Risks

Apply the latest scientific and governmental reports to
project future risks, compare with current risks, and
identify gaps or high-risk areas

17




National Adaptation Framework

I Decision

Set adaptation goals, evaluate potential options for
effectiveness and feasibility, and prioritize those for Planning & Action

Implementation y
P Exe;utlon

I Execution

Execute adaptation options with clear timelines and )ecision —
monitor progress using quantitative indicators or other 2
measures e
I Revision
Review outcomes against targets, assess positive and Revision

negative impacts, identify barriers, and refine future risk
assessments and strategies
TLCLCIP 18




National Adaptation Framework

TCCIR

>
2-6 Scope Baseline  Future Decision Execution Revision
Framework ¥ Risks  Risks
%

SCOPE

Define stakeholders, institutions, and locations as the spatial unit for climate
risk assessment, vulnerability analysis, and adaptation planning

O Methods Scoping Process, Stakeholder Engagement, Rolling Revision

L& Tools Causal Loop Diagram, Causal Inference

AR Case Studies UK-Water Utilities, UK-Thames Estuary

19




National Adaptation Framework

> 5
-6 Scope Beselne Ul LDecision Execution Revision

Risks Risks

Framework

FUTURE RISKS

Apply the latest scientific and governmental reports to project future risks,

compare with current risks, and identify gaps or high-risk areas

O Methods Sensitivity Analysis, Spatial Analysis, Indicator Evaluation
L& Tools Risk Identification Platform, Adaptation Methods and Tools
AR Case Studies Sweden-Norsjo River Basin, USA-New York City

TCCIR 20




National Adaptation Framework 15l

[=]7

Visit the website for more information:

O

Lﬁ

Beginner xploret Local Expert Domain Specialist

Adaptation Resources Kit (ARK)

I Advance with Science Data  Providing the latest scientific data and continuously
improving data production methods

I Real-world Validation Testing in key domains (testbeds) to build cross-
sector adaptation experience

] Knowledge Integration Integrating existing resources with new tools to
enhance user experience and support practical

adaptation (e.g., risk assessment)
TCCIP 21




Local Expert: Adaptation Resources for Local Governments

é.

Risk Quick Check

2-6 Framework

TE

0

A City/County

Case Studies

r

=

Local Expert

Adaptation Framework: two stages and six pillars
© Watch the video for details

Risk & Gap Identification Planning & Action

Execution

Decisio

%

Baseline \

Fu.ture i/ s _ 4
Risks Revision

Note: Adapted from National Scientific Report 2024, Ch.5 Fig.5.1.2 (title text modified).
Click a pillar to view the description.

==
Y 4
5‘/
\

22




Outline

I Case Study: Water Resources Sector
Benefits of Adaptation Strategies (evidence from the TCCIP project)

TLLCIE Note: TCCIP stands for Taiwan Climate Change Projection Information and Adaptation Knowledge Platform 23




Background of the Water Resources Case

I Agriculture Water Use

focus on Chianan irrigation area with the largest irrigated area
(main water sources: Tsengwen-Wusanto reservoir system)

R Based on 2023 statistics (Ministry of Agriculture), the irrigated
area (in hectares) under each Mgmt. office is as follows:
| LR ® Chianan Mgmt. Office: 82,344 (the largest)
i %IJJEEKE : .
- ® Yunlin Mgmt. Office: 62,252

® Changhua Mgmt. Office: 44,163
® Taichung Mgmt. Office: 30,543
® Pingtung Mgmt. Office: 26,875

Source: Chianan Irrigation
(Wikipedia)

TCCIR

24




Background of the Water Resources Case

Tsengwen-Wusanto Reservoir System

Water S 1121.72 . .
/’7/70 .;;i.o.uﬁeug MCMiyear ® The largest reservoir system in
w Reservoir Capacity 551.96 Taiwan
8000, MCMiyear . .
Tsengwen Agricultural Need  900.00 ® Multiple functions: water supply,

(472.14 MCM) 000000000 MCMyear power generation, flood control,

Public Need 147.00 .
... MCM/year and tOUI’Ism

® Supplying water for downstream

Wusanto irrigation, industrial, and domestic
(79.82 MCM) uses
‘ ‘ ‘ M-Channg, ® Stabilizing water supply in
southern Taiwan
Fragile Drought Massive
System Events Loss

TCCIR 25




2-6 Framework: Scope

| Stakeholders, Institutions, and Locations

Source: Chianan Irrigation

TCCIR

(Wikipedia)

I Legal Basis

Tsengwen Reservoir Operation Guidelines

I Authority
Southern Regional Water Resources Branch, WRA, MOEA

I Scope
Prioritized multi-purpose water allocation; reservoir operation,
maintenance, and management

MY 53 K #) B 5106 % A KK A @ REBREALHE S NSTC BRNIRIHEAS

'\' Water Resources Agency, MOEA TAIWAN WATER CORPORATION Irrigation Agency, Ministry of Agric nd Technology Counci il

26




2-6 Framework: Scope

I lllustration of the Water Resources System Impact Chain

. exposure
per capita - - irrigation I
daily water use industrial dev. are% Risk Factors
population leakage reuse rate Irrigation
growth rate ? efficiency e Hazard
domestic industrial agricultural climatic fgctors (e.g., below-
normal rainfall)
hazard
climate change Total Demand Water Resources .
. Risk e Vulnerability
I . .
funoff .~ Total Supply reservoir capacity (affected
~ werr others by sedimentation)
reservoir . backup
groundwater  dijyersified
reservoir 1 regulated ® EXPOSUI‘G
capacity purlflqatlon reclaimed seawater _ ' agricultural demand (by
vulnerabiliy ~ ca@Pacity water desalination  Inter-regional irrigation area)

TLCLCIR Note: For simplification, only representative factors are selected for analysis here. 27




2-6 Framework: Baseline Risks

I Baseline Risks: Tsengwen-Wusanto Reservoir System

Factor Hazard |Vulnerability|Exposure| Risk
2 e below-normal reservoir Irrigation | shortage
Variabl rainfall capacity area rate
alilelalis (probability) (million m3) | (hectares) (%)
Baseline|  0.40 551.96 |18,123 | 27.7
e . Note: (1) Baseline agricultural water shortage amount: 249.3 million

ol m3/year; (2) The risk assessment considers all major factors in the
/%‘/””M’E water resources system. For simplicity, only key factors are analyzed
here. Further comprehensive analysis is recommended.

Source: Chianan Irrigation
'T'E:L'i!: (Wikipedia)




2-6 Framework: Future Risks

I Setting of Climate Change Adaptation Scenarios
Global Warming Levels (GWLs)

Target Year (Water Resources)

Pre-industrial Baseline Near-term Mid-term 2°C
1850-1900 - 1995-2014 2021-2040 2041-2060 Paris Agmt.

o O o R L @

0°C 1.0°C 1.5°C | 2°C |

Long-term
2081-2100

® 2021-2040 GWL 1.5°C (rel. to pre-industrial period)

| ® 2041-2060 GWL 2.0°C (rel. to pre-industrial period)
TLLCIF 29




2-6 Framework: Future Risks

I The Impact of Climate Change on Water Resources

Risk Factors

e Hazard e Vulnerability ® Exposure
climatic factors reservoir capacity agricultural demand
(e.g., below-normal rainfall) (affected by sedimentation) (by irrigation area)
= more frequent = less capacity =, Maintain current level
(climate change) (decline naturally) (ensure food self-sufficiency)

(Taking both climate change and temporal factors into consideration)

TCLCIF 30




2-6 Framework: Future Risks

I Future Risks: Tsengwen-Wusanto Reservoir System

®
%maﬁyk@é

E XK=

Factor Hazard |Vulnerability [Exposure| Risk | Adapt. Gap
Solladieg below-normal reservoir Irrigation | shortage | shortage
Variabl rainfall capacity area rate rate
alilelollz (probability) (million m3) | (hectares) (%) (%)
Baseline 0.40 55196 | 18,123 | 27.7 -
Future | 048 | 49270 [18123| 351 | +74

Source: Chianan Irrigation

TCCIR

(Wikipedia)

Note: (1) Baseline agricultural water shortage amount: 249.3 million m3/year and
future agricultural water shortage amount: 315.9 million m3/year; (2) The risk
assessment considers all major factors in the water resources system. For simplicity,
only key factors are analyzed here. Further comprehensive analysis is recommended.

31




2-6 Framework: Decision

I Adaptation Implementation

Factor Hazard |Vulnerability [Exposure| Risk | Adapt. Gap
Sl below-normal reservoir Irrigation | shortage | shortage
Variable rainfall capacity area rate rate
=z (probability) (million m3) | (hectares) (%) (%)
Baseline 0.40 55196 | 18,123 | 27.7 -
Future | 048 | 49270 |18123| 351 | +74
woture 1048 513.00 |18,123| 30.3 +2.6 |

Note: Baseline agricultural water shortage amount: 249.3 million m3/year and future

agricultural water shortage amount: 315.9 million m3/year

TCCIP

Pre-implementation

Post-implementation

(Partially Effective)




2-6 Framework: Execution

I Adaptation Implementation Status (with quantitative indicators)

4 i 4 ® Project Goal

Enhance dredging capacity (+3.06 M m3/year) by improving
sediment removal facilities

Tsengwen Reservoir

Sediment Removal Project ® Duration
(2022-2025) 2022-2025 (4 years)
e Cumulative Planned Progress
92.14%
March 2021 e Cumulative Actual Progress

92.22% (+0.08% compared to planned progress)

TCCIR




2-6 Framework: Revision

I Updating Climate Change Projections

gl 1 ;ng
E—

Min tny nomic Affai

The Master Plan of
Water Resources Mgmt.

(Approved Edition)

August 2021

== (« :DT
= KA *‘B
—

Mini tytE onomic Affai

The Master Plan of
Water Resources Mgmt.

(In Progress)

2024-2025

Using AR5 Climate Projections

TCCIR

Using AR6 Climate Projections

Refer to the latest scientific research,
analysis and scenario estimation on
climate change

FAR SAR TAR AR4 ARS SR15 MR AR6
@ o ® ®

® ® e e
IPCC - jointly UNFCCC Kyoto Adaptation 2 Clcmlt PansAgreement SROCC : UNFCCC

established by Protoool

. SRCCL ! Global
WMO and UNEP . CFC

Stocktake

y SRp———

L e
i I = 77 CLmaary Cnance oot
o » '
1988 . 1995 2018 2019 | 2023
@ @ -] [ e ® ® e )
1970s-1980s 1990 2001 2013/2014 2016-2022
34




2-6 Framework: Revision

I Monitoring Reservoir Sedimentation sedimentation
reservoir (10*m*/year)
C L. : capacity (10°m3) \
Establishing a Monitoring and Dynamic 'p ‘y
Adjustment Mechanism for Key Factors — o.w
® Major earthquake events may cause : -
. . o e ﬁ 6,000 ’!
geological instability for up to 40 years 5 i - B
: 5 g R
® Extreme rainfall events may lead to severe Y = i - o8 -k
. o o - lzz E ;n | 531'79", il g b 200 ~
reservoir sedimentation T B I LI B
10000 1 _Illl-II----.-lI-l-l-_ -I__II Il_lll e
Review whether existing adaptation T
options require revision time

TCCIR
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Thank you for your attention!

T I = E8REEEHGEMEFENET S

] Lll L-- N Taiwan Cimate Change Projection Information and Adaptation Knowledge Platform

/NSTC Bxnariizas /YA EEmEm o ) 215 AKX &K

National Science and Technology Council NCDIR forDisaster Reduction NATIONAL YANG MING CHIAO TUNG UNIVERSITY

For Feedback or Questions:
dsshih@nycu.edu.tw
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