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| for inland and coastal flood risks
A Strategic Guide for Malaysia
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ARS5: Representative Concentration Pathways (RCPs

Temperature Sea level Extreme
Effort to curb Energy New Transport 2081-2100 2081-2100 weather Adaptation
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Comparison of Representative Concentration Pathways (RCPs) and their
projected climate impacts for 2081-2100.

Source: Adapted from CoastAdapt (NCCARF), based on IPCC Fifth Assessment
Report projections (2014).

Emissions pathways (RCP)
Global warming
Sea-level rise and extreme weather

Increased flood risk

Greater adaptation needs

Coastal flooding caused
by high tides and wave
overtopping, inundating
low-lying areas along
the shoreline.

Inland flooding in Klang,
Selangor, during the
December 2021
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INLAND FLOODING ““

Key Findings & Trends

Projected Rainfall Trends, 2010-
RCP 2050

6.0

Highest Projected Risk

« Stronger monsoon variability may produce more
extreme rainfall under RCP 6.0.

- Heavier rainfall generates rapid runoff, increasing
flood risk in low-lying areas.

RCP 6.0 — highest projected impact

For Inland Flooding

Why Is RCP 6.0 Worse Than RCP 8.5?

Flood risk does not increase linearly with emissions. | |

. e . Monsoon variability Extreme rainfall Rapid runoff Highest inland flood risk
Natural variability and downscaled atmospheric
processes can make RCP 6.0 more critical for this

period and location.

Scenario impacts are not necessarily linear




Hotspot: Selangor

INLAND FLOODING

River basin |Flood mechanism | Assets at risk Expo§ed
locations

Klang River | Tidal backflow Ports, roads, Kapar, Klang,

Basin causing river utilities and Shah Alam,

overflow

industrial
facilities; potential
disruption to

maritime logistics

L

Damansara and
Subang Jaya

llllllllllll
TTTTTTT
aaaaaaa

xxxxxx
llllllllllll

Bukit Raja
250 m

rrrrrrrrr

Tamag TTDI
ksyen & o
‘W Subang Jaya
Ala Damansara
. ] J
Seksyend

mmmmm

nnnnnnnn

nnnnnnnnnnn

and Y N‘GﬂUW(Dﬂ

Selangor
River Basin
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downstream
areas

Roads, drainage
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Hotspot: Selangor (Sg. Klang)

Key finding:
Among the
four
scenarios,
RCP6.0
shows the
largest
projected
extent of
inland
flooding
along the
Klang River.

RCP2.6

RCP4.5

INLAND FLOODING

d Depth

0 - 0.5m (Low)

> 0.5 - 1.2m (Moderate

>1.2 = 2.5m (High)

> 2.5m (Very High)
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Hotspot: Klang River Basin

INLAND FLOODING
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INLAND FLOODING

Case Study: Healthcare Facilities Exposed to Projected
Flooding along Klang River

Projected
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Hotspot: Selangor (Selangor River)
RCP2.6

Key finding:
Among the
four
scenarios,
RCP6.0
shows the
largest
projected
extent of
inland
flooding
along the
Selangor
River.
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Hotspot: Kuala Lumpur

INLAND FLOODING

RCP6.0

Flood Flood . Exposed
. Assets atrisk .
system mechanism locations
Drainage Urban flooding Commercial Kuala Lumpur,
System & caused by river | districts: business | Petaling Jaya

Klang River
Basin

overflow and
backflow when
heavy rainfall
exceeds
drainage
capacity

premises and
public facilities

Underground
infrastructure: car
parks, stations
and LRT/MRT lines

Major roads:
access disruption
and severe traffic
congestion

EhTT

and low-lying
areas along the
Klang River
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Hotspot: Kuala Lumpur (Klang River)
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INLAND FLOODING

RCPS.

Among the four scenarios, RCP6.0 shows the
largest projected extent of inland flooding

along the Klang River.
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Hotspot: Johor

River basin

Flood mechanism

Assets at risk

Exposed locations

Batu Pahat River
Basin

Flat terrain restricts
gravity drainage,
causing
widespread
ponding floods

Agricultural land
and soil, housing
and urban

infrastructure

Seri Medan, Yong
Peng, Sri Gading,
Simpang Kiri,
Peserai, Tanjung
Semberong and
Chaah Bahru

Jra2atan, okt

sssss

enanti

Johor River Basin

River morphology
accelerates flood
flows, producing
high-velocity
currents

Bridges, building
foundations and

water-treatment
facilities

Kota Tinggi, Sungai
Tiram and the
Upper Johor River

((((((

Sedenak

Muar River Basin

Upstream channel
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Hotspot: Johor (Batu Pahat River)

Key finding:
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INLAND FLOODING

Case Study: Healthcare Facilities Exposed to Projected
Flooding in Batu Pahat
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Hotspot: Johor (Johor River)

Key finding:
Among the
four
scenarios,
RCP6.0
shows the
largest
projected
extent of
inland
flooding
along the
Johor River.
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Hotspot: Johor (Muar River)
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Key finding:

Among the four scenarios, RCP6.0 shows
the largest projected extent of inland

flooding along the Muar River
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Key Findings & Trends

Projected Sea-Level Rise, 2030-2100
RCP

8.9

Highest Projected Risk for

* RCP 8.5 produces greater coastal flood exposure across
2030, 2050 and 2100.

* Rising sea levels expand flood-prone areas across key
economic zones in Selangor and Johor.

Coastal Flooding \6’ L
-@ - \ T o=
Y+ 112+ Sl
Why Is RCP 8.5 Worse For Coastal Flooding? N &2\
Greater warming expands seawater and accelerates land-ice i e
loss, raising mean sea level. This allows tides and storm Greater warming Ocean expansion + ice melt Higher sea level Highest coastal flood risk

surges to reach farther inland— increasing flood depth,
extent and damage.

Higher baseline sea level increases coastal flood reach




COASTAL FLOODING

Selangor: Flood-risk Map & Exposed Areas
(Total Size Area — 8,104 km?)

2030 (RCP 8.5) 2050 (RCP 8.5) 2100 (RCP 8.5)

1,150 km? 1,225 km? 1,546 km?

14.2% of Selangor 15.1% of Selangor 19.1% of Selangor

Pro\j{zc;trion RCP 4.5 (km?) RCP 8.5 (km3) Difference (km?2)
2030 1,143.60 1,150.30 +6.70
2050 1,206.40 1,225.20 + 18.80
2100 1,408.60 1,545.60 +137.00

Accelerating Coastal Flood Risk

The increase in exposed area from 2050 to 2100 (320.4 km?) is

4.3 times greater than the increase from 2030 to 2050 (74.9 km?)



COASTAL FLOODING

Johor: Flood-risk Map & Exposed Areas

JOHOR COASTAL INUNDATION MAP © JOHOR’S WEST AND SOUTH COASTS
West, South and East Coasts (strait of Malacca [ Tebrau Strait)
| . Year RCP 4.5 (km?) RCP 8.5 (km2) Difference (km?)
2030 823.34 823.34 0.00 km?
2050 843.61 881.26 + 37.65 km?
2100 998.87 1,110.80 + 111.93 km?

5> JOHOR'S EAST COAST

(South China Sea)
RCP 4.5 (km?) RCP 8.5 (km?) Difference (km?)
2030 23.88 23.88 0.00 km?
2050 27.04 28.02 + 0.98 km?

2100 40.44 55.60 +15.16 km?




COASTAL FLOODING

REGIONAL IMPACT & VULNERABILITY ANALYSIS

Agriculture

Sabak Bernam & Sekinchan

Saltwater intrusion could
damage soil structure and
threaten Selangor’s principal
rice-growing areas.

Batu Pahat & Pontian

A projected 1 mrise in sea
level could result in the
complete loss of vulnerable
coastal areas in Batu Pahat.

Ports & Economic Hubs

Port Klang & Pulau Indah

Estimated losses could reach
RM1.4 billion due to
infrastructure damage and
logistics disruption.

Johor-Singapore Special
Economic Zone & Sungai
Pulai

Rising sea levels threaten
critical infrastructure within
the Johor—Singapore Special
Economic Zone.

Storm Surge
Mersing & Kota Tinggi

Northeast Monsoon winds
can generate waves and
storm surges exceeding 1.8 m.

Compound Flooding

Heavy upstream rainfall
coinciding with spring tides
can create severe backwater
effects.




From Findings to Action

Using the report as a climate physical-risk assessment layer

- O

NN
~N
SCREEN MAP MEASURE ACT
Geocode assets, branches, Overlay rainfall with river Estimate damage, downtime, Set mitigation measures,
warehouses, data centres and coastal flooding, lost revenue, insurance, BCPs, operational
and suppliers by district. drainage, elevation, land adaptation CAPEX and relocation, asset
use and critical assets. supply-chain impacts. protection and

monitoring triggers.

REPORT

Disclose material locations,
time horizons, scenarios,
assumptions, data gaps
and adaptation progress.



15 Corporate Adaptation Recommendations

it

110047

How NAHRIM supports strategic decision-making, asset adaptation and flood risk management

Map high-risk Record past Estimate additional Assess residual Review before
areas flood events operating costs risk operations
¥ g op
—

\é = ol . Q A
= s = AL

- Identify critical & high-risk » Compile flood records: * Assess OPEX impact including « Assess residual risk after * Review all risks before

areas depth, duration, extent repair, downtime, compensation existing measures & barriers commencement or expansion /‘I/i
& alternative solutions + Evaluate potential of operations i

* Overlay flood hazard maps * Build a historical flood

with low-lying & vulnerable database « Estimate based on location consequences « Ensure risks have been
areas reassessed over time
Output: Risk & vulnerability Output: Baseline flood & Output: OPEX & contingency Output: Residual risk map & Output: Reassessment report & <®/’
maps impact history budget alternative action plan No-Go / Go decision
B. COST, FINANCING & INSURANCE BEFORE OPERATIONS C. ADAPT PHYSICAL ASSETS & SITE
Use assets for Strengthen insurance Build CAPEX Add barriers & enhance Build flood risk
adaptation & protection resilience protection index for sites ‘
3 . P 1117
Y000 MNOR PRGNS « Review policies, deductibles « Plan resilient projects: O o Mdpiion Sasien, Noodvels, o Assess vulnerability, hey
adaptation of existing & limit raise, relocate & protect ity dason e e &rec time
RS coverage limits se, pro / ; xposure overy
. * Take out appropriate * Evaluate CAPEX resilience M_, * Raise land levels * Develop portfolio flood '
Bl ¢ Raise assets insurance & cost-benefit = * Upgrade drainage risk index o
systems
Output: Asset inventory & Output: Insurance gap analysis & Output: CAPEX adaptation & Output: Heightened barriers & Output: Flood risk index & /J
mitigation roadmap coverage plan cost-benefit analysis improved drainage plans management dashboard 1 I I

Establish early warning @ Integrate flood risk @ Implement climate Provide flood risk Establish governance
system into BCP scenario analysis disclosure for risk n
* Install surveillance systems * Include flood scenarios based * Use RCP 2.6,4.5,6.0&85 —— « Disclose risk in annual reports o Set up oversight committees
& sensors g 1417 to assess future risk ‘%"—;— using global frameworks © or units -—

3 « Activate SOPs before impact e, I&m‘ bx'f"":‘“ 77 B « Update risk assessments, ——  (e.g.. TCFD, TNFD, IFRS S2) ﬁ * Integrate risk into Board Risk I — |

t & communications : = i o—

RS adapt & plan accordi > . Committee & ERM

« Conduct periodic drills P ngly Support investors & lenders 52
Output: SOP manual & Output: BCP risk assessment & Output: Climate scenario report & Output: Risk disclosure & Output: Governance structure Hﬂ
response timeline recovery time objective flood stress test adaptation strategy paper & board paper -}

STRATEGIC VALUE FOR STAKEHOLDERS

Reduce financial Protect assets & Support informed Strengthen resilience, == Meet reporting requirements < 9—\

losses & operational reduce long-term decisions & reputation & v— | &improve access to markets J R \ Lol

disruptions maintenance costs business continuity community trust —J and funding opportunities Flood risk P :
low-lying areas & rainfall

15 FLOOD ADAPTATION ACTIONS FOR STAKEHOLDERS

ROLES

Risk maps, rainfall, flood forecasts,
low-lying areas & critical facilities

Analysis now & future to support
risk understanding & informed
decision-making

Build awareness for better
fact-based decisions

ROLES

Rainfall forecasts & projections
to identify risks & opportunities

Flood vulnerability, retention areas
& interest in best site selection

Support development of risk indexes,
standards & site adaptation

ROLES

Climate & flood scenario analysis
for operational readiness

Evidence-based risk disclosure
in reports

Support risk governance
at the highest level

SOURCES OF INFORMATION PROVIDED BY NAHRIM

ML

P
Rainfall & climate Risk analysis &
projections hydrological impacts

“Adaptation today is an investment for resilient operations, protected assets and a stronger future.” @




How NAHRIM

Helps

Corporations

1. Corporate Needs

Summary Infographic: NAHRIM for Corporate Flood Risk Adaptation

Identify critical assets
at highest flood risk

Assess the value of
new or existing
site locations

Prepare IFRS S2 / NSRF
reporting

Budget financial
impact

Develop business
continuity plan

Assess insurance value
& long-term adaptation

Overview of corporate needs, NAHRIM's role and strategic value for more resilient and better-informed adaptation decisions. ,.,,,

3. Strategic Value to Corporate

X

Flood, rainfall & rainfall

n : II Rank critical assets
projection mapping

Reduce risk to
stranded assets

Flood risk analysis
(current and future)

More evidence-based
resilience decisions

Physical climate
risk assessment

Optimize loss
Integrate hazards + :
s OPEX & CAPEX for
corporate asset values !
adaptation
Flood and extreme Better preparedness &

rainfall scenarios faster recovery

Support premium

6 Rainfall change projections decisions, deductibles &

000 Q@

4. Supported Adaptation Outcomes

More resilient decisions
under higher risk
conditions

More reliable
climate reporting

More structured
adaptation planning

More robust flood

protection all I l & hydroclimate risk adaptation roadmap for risk governance
5-10 years
e
r D
Gf NAHRIM helps corporations move from uncertainty about flood risk
L to evidence-based, resilient and strategically valuable adaptation. 99
J

ADAPTATION FOCUS

\
Q Risk Screening l @ Protection Planning I @ Operational Strengthening ’ /l l I Adaptation Implementation

.




“Climate scenario analysis is not about predicting
which future will happen. It is about testing whether
today's decisions remain robust under different

plausible futures.”

TERIMA KASIH

National Water Research Institute Malaysia (NAHRIM)
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IFRS Sustainability Disclosure Standards requires reporters to conduct scenario
analysis to evaluate its resilience to climate-related risks

IFRS S2' requires entities to use scenario analysis to assess resilience to climate-related risks, including:
« an assessment of climate resilience as at the reporting date; and
« the basis of that assessment, i.e., how and when the climate-related scenario analysis was carried out.

What is a climate scenario analysis? How does climate scenario analysis help in analysing

risks and opportunities?

A stress testing technique to identify and assess the potential
implications of a range of events on a company’s financial resilience Inform for strategic planning and/

or enterprise risk management processes

Objectives of a scenario analysis Considering the material climate risks and opportunities

that the entity is exposed to and taking necessary action

1 To define a range of climate-related scenarios for both short- and

long-term horizons steps to manage them
2 To help identify the information needed to assess and price iniprove through documentation
climate-related risks and opportunities Keeping stakeholders informed on how the entity builds
climate resilience and tracking progress towards
3 To enable organisations to examine business resilience to climate- decarbonisation in light of these climate risks and

related risks opportunities

1 International Sustainability Standards Board (ISSB), IFRS S2: Climate-related Disclosures (London: ISSB, 2023), para. 22, 11-12, https://www.ifrs.org/content/dam/ifrs/publications/pdf-standards-issb/english/2023/issued/part-
alissb-2023-a-ifrs-s2-climate-related-disclosures.pdf?bypass=on.

PwC | Data to Disclosures Forum: Understanding Climate Scenario Analysis
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https://www.ifrs.org/content/dam/ifrs/publications/pdf-standards-issb/english/2023/issued/part-a/issb-2023-a-ifrs-s2-climate-related-disclosures.pdf?bypass=on
https://www.ifrs.org/content/dam/ifrs/publications/pdf-standards-issb/english/2023/issued/part-a/issb-2023-a-ifrs-s2-climate-related-disclosures.pdf?bypass=on
https://www.ifrs.org/content/dam/ifrs/publications/pdf-standards-issb/english/2023/issued/part-a/issb-2023-a-ifrs-s2-climate-related-disclosures.pdf?bypass=on
https://www.ifrs.org/content/dam/ifrs/publications/pdf-standards-issb/english/2023/issued/part-a/issb-2023-a-ifrs-s2-climate-related-disclosures.pdf?bypass=on
https://www.ifrs.org/content/dam/ifrs/publications/pdf-standards-issb/english/2023/issued/part-a/issb-2023-a-ifrs-s2-climate-related-disclosures.pdf?bypass=on
https://www.ifrs.org/content/dam/ifrs/publications/pdf-standards-issb/english/2023/issued/part-a/issb-2023-a-ifrs-s2-climate-related-disclosures.pdf?bypass=on
https://www.ifrs.org/content/dam/ifrs/publications/pdf-standards-issb/english/2023/issued/part-a/issb-2023-a-ifrs-s2-climate-related-disclosures.pdf?bypass=on
https://www.ifrs.org/content/dam/ifrs/publications/pdf-standards-issb/english/2023/issued/part-a/issb-2023-a-ifrs-s2-climate-related-disclosures.pdf?bypass=on
https://www.ifrs.org/content/dam/ifrs/publications/pdf-standards-issb/english/2023/issued/part-a/issb-2023-a-ifrs-s2-climate-related-disclosures.pdf?bypass=on
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Scenario analysis does not predict the future; rather, it explores a range of possible
outcomes based on selected climate scenarios.

Whilst there are no prescribed scenarios and approach to scenario analysis from the IFRS S2, guidance has been provided to steer
companies based on academics and leading companies who have examined climate risks for many years.
Key considerations for climate scenario analysis:
v To select multiple scenarios, covering a variety of future outcomes, both favourable and unfavourable ones.
v To use a 2°C or lower scenario, and additionally use two or three other scenarios most relevant to your circumstances

v To challenge organisations’ thinking about traditional planning horizons, which are often too short. Choosing a time
horizon is a trade-off between too short, where climate-related impacts have not developed sufficiently, and too long, where
climate-related impacts are too uncertain.

A scenario describes different possible future worlds ...

Scenario analyses do not provide Scenarios help answer: “What would be IR 1glel=Ife] E-Tel=TaTTol R  aTe]V][o l o]=!

projections or probabilities, but the potential implications for our sufficiently diverse to create

plausible outcomes based on the strategy if the future described in a challenging “what-if” analyses and

chosen climate scenarios. scenario came to pass’. capture a wide range of insights about
uncertain futures.
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There are three (3) widely used sources of guidance for climate scenario analysis
that reflect a science-based and holistic approach

.

CLIMATE CHANGE 2023
Synthesis Report

Intergovernmental Panel on Climate
Change (IPCC)’s Assessment Report

(ARS/ARG6)

» Scientific and academic perspectives to
inform policymakers with summary across
all scientific assessments on climate
change, implications and potential future
risks, and the potential adaptation and
mitigation options.

World Energy. .~

Outlook
2024

International Enerqgy Agency (IEA)’s Global
Energy and Climate (GEC) Model

+ Energy system perspective to describe low
carbon scenarios ranging from a baseline
where announced policies are implemented
to net zero scenarios.

Sensitivity around macroeconomic policy assumptions (1/2)

NGFS Scenarios
for central banks and supe

Network for Greening the Financial System
(NGFS)’s Scenarios

for central banks and supervisors

» Convened by a group of 91 central banks
and supervisors and delivered by an
academic consortium to describe scenarios
to inform risk management in the
financial system, with relevance for the
private sector

Reporters may use IPCC, IEA and NGFS scenario datasets to inform broader climate scenario analysis, while using NAHRIM’s report as an
input for flood exposure assessment.
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https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_FullReport.pdf
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_FullReport.pdf
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_FullReport.pdf
https://iea.blob.core.windows.net/assets/140a0470-5b90-4922-a0e9-838b3ac6918c/WorldEnergyOutlook2024.pdf
https://iea.blob.core.windows.net/assets/140a0470-5b90-4922-a0e9-838b3ac6918c/WorldEnergyOutlook2024.pdf
https://www.ngfs.net/en/publications-and-statistics/publications/ngfs-climate-scenarios-central-banks-and-supervisors-phase-v
https://www.ngfs.net/en/publications-and-statistics/publications/ngfs-climate-scenarios-central-banks-and-supervisors-phase-v
https://www.ngfs.net/en/publications-and-statistics/publications/ngfs-climate-scenarios-central-banks-and-supervisors-phase-v

Practitioners are facing the following challenges in performing climate scenario

analysis

Climate data is complex, our
knowledge in climate bridges that gap

Public data is available; however, it is difficult to
identify if the source is relevant without a
background in academia

» The Advisory Committee on Sustainabiliyt Reporting
(ACSR) has provided sources for climate related data;
however, the list is not complete to support a full
climate scenario analysis (e.g. climate and marco-
economic variables)

NSRF Listed Sources Applicable to CSA

Aqueduct Water Risk Atlas V

Climate Impacts Explorer

JC3 Climate Data Catalogue V

Climate Change Knowledge
Portal (World Bank)

Global Resilience Index (GRI) “
Risk Viewer

Source: NSRF Tools and Data Resources

 Applicable === Not Applicable
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Raw climate data is not readable, translating

Into readable format provides actionable insights

Climate data is mainly used by scientists and
academia; without extensive knowledge it is
difficult to understand and identify the risk
presented.

» Datais not in a format that is easy to
understand

» Technical knowledge is required to extract and
covert these data

» Currently performed by sustainability firms and
sold at premium and/or subscription, together
with climate simulation

Climate data in Convert these into
.nc4, .hd4f, tiff, tabular format

e el (.xIsx preferred)

Climate data in
Xlsx

Climate data shows hazards,
IFRS requires impact quantification

Our current observations on pain points
from Group 1 and 2 CSA quantification
process:

» Majority of climate data is presented by
hazards with no linkages to business risk
e.g. flood at 0.5 metres at a location.

» Current business continuity plans are
based on historical data rather than
forward looking

» There are no methodology set on how to
analyse these hazards based on
organisation’s risk appetite

» No formalised linkages of these hazards
to enterprise risk management (gross
risk, controls (mitigation), net risk)



https://www.sc.com.my/nsrf/resources/tools-and-data-resources

How can reporters use NAHRIM’s flood report for IFRS S2 disclosures?

Climate exposure and resilience can be assessed by overlaying asset / facility locations against NAHRIM’s reported flood zones and

interpreting the corresponding flood thresholds.

Z = } TGS D Busiress 7|
Jeram Bu.:(rlr:an r;;:a Damansara Centre Hulu
. % ’
g Kelang
Klang River — Projected Flood Map Scenario RCP 8.5 ,—~ # v« |
€51 - Kuala¥ 'rf'pur
(100 yr return period, 2010-2054) kullS .
Bukit Raja
250m ™
X E11] Ampang
n
’
s 32 /
Kapar : Tamgag TTDI > ” .
i 4 gya - Petaling Java “
. S Seksyen 8 3
.
Subang Jaya
Yy G
Kapar
’ 5, =S
{’ - Y‘&hhol‘u’/
* Park Malhysia Cheras
{ (Selangor)
® . / L
( \
Kelang Seri
Kembangan
Port K! NN . 2 ) Rizab Melayu
Re® § Sungai Kuyoh
Kelang L0
Kelang
v Taman Alam
< Lﬁ Jaya
'y
Jugra Dengkil Presint 11 ?
Putrajaya
Telok Tanjung
Panal Dua Belas
g?al:: Esi/ NASA, NGA, USGS, Sourcds: Esri, TomTom, Garmin, FAO, NOAA, USGS, % RieRE!getMap-contributors,
and the GIS User Community
Flood Depth
NATIONAL WATER RESEARCH REPORT ON FLOOD RISK ASSESSMENT 0-0.5m (Low) Sub-District Boundary i) N
INSTITUTE OF MALAYISA (NAHRIM) I 0.5 - 1.2m (Modenate
by KLANG RIVER (SELANGOR) - PROJECTED FLOOD MAP i ( ) 0 2 4 Kilometers
LI ANDWATER TRANSFORMATION (PETRA VEARS A, 20102 ] CELCELLL
— TON (
) (100 YEARS ARI, 2010-2054) B > 2:5m (Very -gh)

Example Location A:
Warehouse located at Telok Gong Port Klang (2.98, 101.40) Il 1.2m —2.5m (High)
Example Location B:

Residential location at Taman Sri Rantau (3.05, 101.40) Y 05-1.2m (Moderate)
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1. Overlay asset locations with NAHRIM flood maps to determine flood
exposure.

2. Apply NAHRIM flood depth classifications to identify assets exposed to
high flood risk (e.g., 1.2m — 2.5m flood depth).

3. Engage management and operational teams to assess whether
existing controls and mitigation measures reduce the potential impact on
exposed assets.

4. Identify assets that remain materially vulnerable and incorporate the
findings into climate risk and resilience disclosures under IFRS S2.

Note: Flood values provided by NAHRIM are “Gross” values without considering existing
mitigation and adaptation actions

lllustrative disclosure: Flood risk quantification

Metric Methodology 2025 Targets
Icul i
to calculate metric Short Medium Long
term term term

(2026) (2027-  (beyond
2031) 2031)

Percentage (%) of
branches in flood-
prone locations’

Number of branches 6% @ <5%
located in flood-prone

locations’ / total branches

as at the end of the

reporting period

Source: National Sustainability Reporting Framework (NSRF) Guidance Document for Financial Institutions (Fls)
Banking Sector



https://www.sc.com.my/api/documentms/download.ashx?id=069012c2-91de-424c-b95a-eeb6d983e39d
https://www.sc.com.my/api/documentms/download.ashx?id=069012c2-91de-424c-b95a-eeb6d983e39d

For assets or locations identified as high climate risk, reporters should conduct a
high-level impact assessment after evaluating feasible mitigation measures

lllustrative example for the Plantation Industry:

Change in risk exposure

Under each scenario, the projected
change in risk profile for each asset /

Description business unit at each time frame
(e.g. 2030)
Third party scenario data providers
Data Source e.g. IPCC, IEA
Example

Projected change in general / river
flooding risks and storm intensity
(e.g. near normal / 1x increase / 2x
increase)

PwC | Data to Disclosures Forum: Understanding Climate Scenario Analysis

As-is impacts of

Impact and cost of

climate risk or et .
mitigation actions

opportunity

Business impacts experienced and mitigation actions
identified at each asset / BU as captured in the P&L

Internal financial information e.g. Fixed Asset Registers, long-
term business plan

Asset/BU-level questionnaire to include, e.g.:

* Operational Impact: Average yield loss (MT FFB) per day of
flood-related disruption.

* Financial Impact: Historical flood-related repair costs (RM per
event) for bund restoration, road repairs, machinery hire, and
drain desilting.

* Mitigation & Adaptation: Cost/budget of planned flood defences
(e.g., bund construction, mangrove planting, flood pumps).

* Supply Chain & Logistics: Impact on raw material delivery (e.g.,
Port Klang access disruption), alternative routes and cost
implications.

Projected net impact

Under each scenario, the net
impacts of all material
climate risks at each time
frame can be integrated into
your processes:

+ integrate into risk
registers (for existing
investments)

* integrate into investment
committee decisions (for
new investments)

* integrate into
assumptions / scenarios
for business planning
and budgets



Leveraging NAHRIM report as a foundation for IFRS S2 Climate Risk Assessment

IFRS S2 requires climate risk assessment across locations, applicable perils, defined time horizons and climate scenarios; external
climate data offers a strong preliminary foundation. Where risks are assessed as material, additional data may be required.

Five (5) key considerations to note:

0(@ OA OOO

Geographic scope

S$2.13(b) entities to disclose S$2.22(b)(i)(3) entities to S$2.10(c)-(d) & S$2.22(b)(i)(4) entities to S$2.22(b)(i)(2) entities to
IFRS S2 where climate risks are assess resilience against S2.22(b)(i)(6) entities to disclose whether their disclose a diverse range of
disclosure geographically climate physical risk (note specify and disclose the scenarios are aligned with climate-related scenarios to
(L= i concentrated across their that this may include time horizons used in their the latest international test resilience across plausible
operations additional perils)? analysis climate agreement futures
Current coverage areas: Assesses flooding only; other Fixed time horizons; * Uses AR5 (2014) + Fixed set of scenarios (e.g.
NAHRIM » Selangor, Malaysia-relevant hazards * Fluvial: 2010-2054 * ARG is the latest coastal only RCP 4.5 & 8.5)
» Kuala Lumpur, and (e.g., landslides and (period average) standard (2021-23) + Assessment on other
report scope NIV heatwaves) can be assessed . Coastal: 2030, 2050, scenarios based on entities’
upon entities’ request 2100 snapshot request and expert analysis
Supplement with other After determining which Where an entity’s time Using AR5-based data is Where a company requires a
Our hazard databases for other perils are relevant, horizon is not aligned with acceptable; entities need scenario beyond the above,
. locations outside the 3 supplement this with other the above, additional not obtain AR6 data if doing supplement with alternative
suggestion covered states relevant hazard data to analysis or interpolation so involves undue cost or sources offering that scenario
build a multi-peril view may be required effort.

Note: (1) The standard does not refer to ‘perils’ specifically, nor does it name any specific perils. However, based on our understanding, additional perils such as landslides, heatwaves, and prolonged droughts may materially affect an entity’s
prospects and should therefore be considered
Source: |FRS S2
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https://www.ifrs.org/issued-standards/ifrs-sustainability-standards-navigator/ifrs-s2-climate-related-disclosures/#about

In accordance with IFRS S2, our offerings for Climate Scenario Analysis (CSA)
supports the quantification of financial impacts and climate resilience assessment

0 Quantification of Financial Impacts 9 Climate Resilience

IFRS S2.29 requires the following disclosure:
+ Amount and percentage of assets or business activities vulnerable to climate-related transition
risks; and
* Amount and percentage of assets or business activities vulnerable to climate-related physical risks

Based on IFRS S2.15 requirements, an entity shall
disclose information that enables users to
understand the following:

» Current financial effects of climate-related risks
and opportunities on the entity’s financial position,
financial performance and cash flows for the
reporting period; and Three (3) options available for CSA in response to IFRS S2 expectations on climate

+ Anticipated financial effects of climate-related resilience

risks and opportunities on the entity’s financial
position, financial performance and cash flows Level of Disclosures / Complexity

over the short, medium and long term, taking into

consideration how climate-related risks and Option 1: High-level CSA Option 2: Intermediate CSA Option 3: Advanced CSA
opportunities are included in the entity’s financial
planning
High-level CSA quantification Enhanced CSA incorporating
conducted at business unit location-based assessment for

Location-based CSA on
selected material assets, with
quantitative financial impacts
estimated using existing
financial data and scenario-
adjusted exposure.

level (i.e. Retail and Property
Management Services),

leveraging refreshed impact
pathways and existing

assets in Option 2,
supplemented with forward-
looking excel-based
projections of financial
financial data obtained from impacts (e.g.,medium- and long-
financial statements and term revenue impacts arising
budget from climate risk)

Note: These options do not include probabilistic catastrophe modelling, insurance stress testing, or valuation-level impairment analysis unless
explicitly stated

PwC | Data to Disclosures Forum: Understanding Climate Scenario Analysis



Contact us

Questions?

Director, Sustainability and
Climate Change

PwC | Data to Disclosures Forum: Understanding Climate Scenario Analysis



mailto:farhana.jabir@pwc.com
http://www.linkedin.com/in/farhana-jabir-a85872a3

Thank you

© 2025 PricewaterhouseCoopers Risk Services Sdn Bhd. All rights reserved.

"PricewaterhouseCoopers" and/or "PwC" refers to the individual members of the

PricewaterhouseCoopers organisation in Malaysia, each of which is a separate and independent legal
pwc.com entity. Please see www.pwc.com/structure for further details.



Reporting to Resilience (R2R) Forum

Q&A Session

Approaches for your Scenario Analysis

iad
Ts. Dr. Mohammad Fikry Abdullah Farhana Jabir Scan the QR code to
access the Slido
Research Officer for Water Resources and Director, Sustainability & C_Iimate
Climate Change Research Centre, Change, PwC Malaysia

NAHRIM



Reporting to Resilience (R2R) Forum
Www.sc.com.my/nsrf

From Report to Reality: Reflections

from the First Reporting Cycle

Moderator

Elaine Chan Azizul Rahman Luanne Sieh Tan Bee Leng
Head, Climate Change & Chief Risk and Sustainability Chief Sustainability Officer, Executive Director,
Reporting, SD Guthrie Berhad Officer, DRB-HICOM Berhad CIMB Bank Financial Reporting Foundation

& ACSR Member



Reporting to Resilience (R2R) Forum
Www.sc.com.my/nsrf

Complete the post-event survey to receive
the presentation material
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