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SEADPRI-UKM – Linkages

* ASTAAG: Key Focus:
*

*
*

Strengthening science technology academic community

*

Focus both on higher education, research, disciplinary
issues in academics

Support governments in science based decision making

*

Regional standards linking to targets, assessment of current
status of ST innovations

Enhance networking among academic community and other
stakeholders (civil society, private sector, media etc.)

*

Network analysis and mapping

* Status Report of

Science Technology in
DRR in Asia
* To be published in
2016 AMCDRR (New
Delhi, 2-4 November
2016; every 2 years:
* linked to self reporting,
monitoring and
voluntary
commitments

Policy/Science Interface

• Intergovernmental Panel
(195 member States)

IPCC Plenary
IPCC Bureau

IPCC Executive Committee
Task Force
Working
Working
on
Group III
Group II
National
Climate
Mitigation of Greenhouse
The Physical
Change
Gas
Climate
Science Basis
Impacts
Inventories
Change
Adaptation
and
TSU
TSU
TSU
TSU
Vulnerabilitie
s
Working
Group I

• International scientists and
experts

Authors, Contributors, Reviewers

IPCC Secretariat

• UN body

IPCC Reports
Five assessment reports (1990, 1995, 2001, 2007, 2013-14)

1992 supplementary report and 1994 special report
Nine special reports (1997, 1999, 2000, 2005, 2011, 2012)

Guidelines for national GHG inventories, good
practice guidance (1995, 2006, 2013)

Six technical papers (1996-2008)

Achievements: The Assessment Reports
FAR (1990)

led to

UNFCCC

SAR (1995)

input for

Kyoto Protocol

TAR (2001)

focused attention on

Impacts of climate
change and need
for adaptation

AR4 (2007)

input for

Decision on 2ºC
limit; basis for post
Kyoto Protocol
agreement

AR5 (2013/2014)

input for

Paris Agreement

IPCC and the Paris Agreement 2015
Some decisions of COP-21
and CMP-11 and conclusions
of SBSTA-43 mention the
IPCC explicitly
Several other decisions of
COP-21 are relevant to
the work of the IPCC

IPCC has an institutional role
in the implementation of
the Paris Agreement

What is next for the IPCC?
IPCC Decision XLIII-5
“To take the outcomes of the 21st Conference of the Parties to the United
Nations Framework Convention on Climate Change (UNFCCC) into consideration
when determining the IPCC programme of work and products for the sixth IPCC
assessment cycle”

AR6 cycle Special Reports on
impacts of global warming of 1.5 ºC above pre-industrial
levels and related global greenhouse gas emission
pathways by 2018
Climate change and oceans and the cryosphere

Climate change, desertification, land degradation,
sustainable land management, food security, and
greenhouse gas fluxes in terrestrial ecosystems

What is next for the IPCC? (cont.)
AR6 Main Report
AR6

Expected to be released in three working group contributions
in 2020/2021 and a Synthesis Report in 2022

Methodology Report update
TFI

Methodology Report on National Greenhouse Gas
Inventories by 2019

Cities
Attention on cities in AR6 including a conference and
special report on cities in AR7

Why your contribution to the AR6 matters?
(cont.)
AR5 in Statistics: Regional Distribution:
all authors teams by WMO regions
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Achievements: 2013/2014 Fifth
Assessment Report

Key messages
Human influence on the climate system is clear
The more we disrupt our climate, the more we risk severe, pervasive and
irreversible impacts

We have the means to limit climate change and build a more prosperous,
sustainable future

Terminology

Climate Variability

refers to variations in the mean state and other
statistics (such as standard deviations, the occurrence of extremes, etc.) of the
climate at all spatial and temporal scales beyond that of individual weather
events [IPCC-SREX, 2012].

Climate Change refers to change in the state of the climate that can be
identified (e.g., by using statistical tests) by changes in the mean and/or the
variability of its properties and that persists for an extended period, typically
decades or longer [IPCC-SREX, 2012]. Climate change may be due to

natural

variability or as a result of human activity.

Climate Change

refers to "a change of climate which is attributed
directly or indirectly to human activity that alters the composition
of the global atmosphere and which is in addition to natural climate
variability observed over comparable time periods." (Article 1, UNFCCC)

Climate Change

refers to any change in climate over time that
directly or indirectly affects humans and their activities as well as
natural systems and its processes (National Policy on Climate Change,
2008)

Attribution of Extreme Events
There is evidence that some extremes have changed as a result of
anthropogenic influences, including increases in atmospheric concentrations of
greenhouse gases. It is likely that anthropogenic influences have led to

warming

of extreme daily minimum and maximum temperatures at the global
scale. There is medium confidence that anthropogenic influences have contributed
to intensification of extreme precipitation at the global scale. It is likely that there
has been an anthropogenic influence on increasing

extreme coastal

high water due to an increase in mean sea level. The uncertainties in the
historical tropical cyclone records, the incomplete understanding of the physical
mechanisms linking tropical cyclone metrics to climate change, and the degree of
tropical cyclone variability provide only low confidence for the attribution of any
detectable changes in tropical cyclone activity to anthropogenic influences.

Attribution of single extreme events

to anthropogenic climate
change is challenging. [3.2.2, 3.3.1, 3.3.2, 3.4.4, 3.5.3, Table 3-1]

Source: IPCC, 2012

Terminology

Exposure refers to the presence of people; livelihoods; environmental
services and resources; infrastructure; or economic, social, or cultural
assets in places that could be adversely affected.

Vulnerability refers to the propensity or predisposition to be
adversely affected.

Resilience refers to the ability of a system and its component parts to
anticipate, absorb, accommodate, or recover from the effects of a
hazardous event in a timely and efficient manner, including through
ensuring the preservation, restoration, or improvement of its essential
basic structures and functions.

Susceptibility refers to the physical predisposition of human beings,
infrastructure, and environment to be affected by a dangerous
phenomenon due to lack of resistance and …….such systems once impacted
will collapse or experience major harm and damage due to the influence
of a hazard event.
Source: IPCC, 2012

‘Hazard’

is “the potential occurrence
of a natural or human-induced
physical event or trend or physical
impact that may cause loss of life,
injury, or other health impacts, as
well as damage and loss to property,
infrastructure, livelihoods, service
provision, ecosystems, and

Vulnerability’ is considered as a
system property representing
its “propensity or
predisposition to be adversely
affected”.

environmental resources”.
IMPACTS

CLIMATE

Vulnerability

Natural
Variability
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Governance

EMISSIONS
and Land-use Change

The First step in Adaptation to future climate
change – Reduce Vulnerability and Exposure
to present Climate Variability

Exposure’ is “the presence of
people, livelihoods, ecosystems,
envi. functions, services, and
resources, infrastructure,
cultural assets in places and
settings that could be adversely
affected”;

Effective risk management and adaptation are tailored
to local and regional needs and circumstances
• Changes in climate
extremes vary
across regions
• Each region has
unique
vulnerabilities and
exposure to hazards

• Effective risk
management and
adaptation address
the factors
contributing to
exposure and
vulnerability

Source: IPCC, 2012
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Chapter 24, Asia:
Coverage - 51 countries/regions
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Source: IPCC, 2013

Observations of Past Events
Climate
Phenomenon
Heat Waves

Drought

Floods

Asia

It is likely that the frequency of heat
waves has increased in large parts of
Asia.
There is medium confidence that more
megadroughts occurred in monsoon Asia
and wetter conditions prevailed in arid
Central Asia monsoon region during the
Little Ice Age (1450–1850) compared to
the Medieval Climate Anomaly (950–
1250).

Source: IPCC, 2013

Southeast Asia

No Specific Observations (published in
peer reviewed literature)

No Specific Observations (published in
peer reviewed literature)

With high confidence, past floods larger No Specific Observations (published in
than recorded since the 20th century
peer reviewed literature)
occurred during the past five centuries
in eastern Asia. There is medium
confidence that in the Near East and
India modern large floods are
comparable or surpass historical floods
in magnitude and/or frequency.

Future Projections
Climate
Asia
Phenomenon
Precipitation Future increase in precipitation
extremes related to the monsoon is
very likely in East Asia, South Asia
and Southeast Asia.
Indian monsoon rainfall is projected
to increase. For the East Asian
summer monsoon, both monsoon
circulation and rainfall are projected
to increase.

Source: IPCC, 2013
Southeast Asia

increase in precipitation
extremes related to the monsoon is very likely in
Future

Southeast Asia.
There is low confidence in projections of future
changes in the Madden-Julian Oscillation due to the
poor skill in model simulations of this intraseasonal
phenomenon and the sensitivity to ocean warming

Future projections of
regional climate extremes in
Southeast Asia are therefore of
low confidence.
patterns.

Reduced precipitation in Indonesia in Jul-Oct due to
pattern of Indian Ocean warming (RCP 4.5 or higher
end scenarios)
El NiñoSouthern
Oscillation

Natural modulations of the variance
and spatial pattern of El NiñoSouthern Oscillation are so large that
confidence in any projected change
for the 21st century remains low.
Confidence is low in changes in
climate impacts for most of Asia.

Low Confidence in any projected
change for the 21 century.
st

Sea Level Rise (IPCC 2013)

Source: IPCC, 2013

• Projected climate change (based on RCPs) in AR5 is
similar to AR4 in both patterns and magnitude, after
accounting for scenario differences.
• Projections of global mean sea level rise has increased
in confidence since the AR4 because of the improved
physical understanding of the components of sea level, the
improved agreement of process-based models with
observations, and the inclusion of ice-sheet dynamical
changes.
• Global mean sea level will continue to rise during
the 21st century. Under all RCP scenarios the rate of
sea level rise will very likely exceed that observed during
1971–2010 due to increased ocean warming and increased
loss of mass from glaciers and ice sheets.

Sea Level Rise (IPCC 2013)

Source: IPCC, 2013

Global mean sea level rise for 2081−2100 relative to 1986–
2005 will likely be in the following ranges:
• 0.26 to 0.55 m (RCP2.6)
• 0.32 to 0.63 m (RCP4.5)
• 0.33 to 0.63 m (RCP6.0)
• 0.45 to 0.82 m (RCP8.5)
Sea level rise will not be uniform. By the end of the 21st
century, it is very likely that sea level will rise in more than
about 95% of the ocean area.
About 70% of the coastlines worldwide are projected to
experience sea level change within 20% of the global
mean sea level change.

Assessing risk

Risk Level
Very
Low

Med

Very
High

Present
Near Term (2030-2040)
Long Term
(2080-2100)

2°C
4°C

Risk Level with
High Adaptation

Risk Level with
Current Adaptation

Potential for
Additional Adaptation to
Reduce Risk

Key Risks in Asia
Increased coastal, riverine and
urban flooding leading to
widespread damage to
infrastructure and settlements in
Asia (medium confidence)

Increased risk of heat-related
mortality (high confidence)

Increased risk of drought-related
water and food shortage causing
malnutrition (high confidence)

Key Risks in Asia
Increased risk of flood-related
deaths, injuries, infectious
diseases and mental disorders
(medium confidence)

Increased risk of water and
vector-borne diseases (medium
confidence)

Exacerbated poverty, inequalities
and new vulnerabilities (high
confidence)

Key Risks in Asia
Increased risk of crop failure and
lower crop production could lead to
food insecurity in Asia (medium
confidence)

Water shortage in arid areas of Asia
(medium confidence)
KEY CONCLUSIONS: IPCC-WG2
Chapter 24, Asia
 Water scarcity is expected to be a major challenge for most of the region
due to increased water demand and lack of good management (medium
confidence)
 There is low confidence in future precipitation projections at a subregional scale and thus in future freshwater availability in most parts of
Asia.
 Integrated water management strategies could help adapt to climate
change, including developing water saving technologies, increasing water
productivity, and water reuse.

Key Risks in Asia

Coral reef decline in Asia (high
confidence)

Mountain-top extinctions in Asia
(high confidence)

Adaptation is already occurring
• Combining Traditional and Scientific Knowledge
• Adapting Communications Infrastructure

• Municipal-Level Actions
• Adapting Energy & Public
Infrastructure

• Coastal & Water Management
• Environmental Protection & Land Planning
• Disaster Risk Management
•
•
•
•

Development Planning
Early Warning Systems
Mangrove Reforestation
Water Resources Management

• Disaster Risk Management
• Basic Public Health
• Livelihood Diversification
• Ecosystem-Based Adaptation
• Water Resources Management
• Resilient Crop Varieties
• International Cooperation
• Marine Spatial Planning

• Planning for Sea-Level Rise
• Planning for Reduced Water
Availability

Chapter 24, Asia: Coverage of Information

Source: IPCC, 2014

Asian Network on Climate Science & Technology (ANCST)
Organisation & Special Topics: [http://www.ancst.org/]
(1) Disaster prevention and
climate resilience;
(2) Downscaling and
regional based
parameterisations;
(3) Climate change
mitigation, carbon
sequestration and low
carbon economy;
(4) Atmosphere-ocean
interactions;
(5) Climate related data for
variability and change in
regions;
(6) Urban climate change
and resilience;
(7) Climatic hazards and
heritage areas;
(8) Extreme flooding
events;
(9) Climate and
biodiversity; and
(10)Climate, ecosystems
change and services.

Disasters Events in Southeast Asia (last updated 2011)
Total GDP at Risk in Cities
(2015-2025)

The majority of disasters that affect Southeast Asia are climate driven (flood,
landslide, storm, drought) except for earthquake and volcanic eruption,
which occurs primarily in Indonesia and The Philippines. Climate related
threats account for 30% of the total GDP damage across cities in the region,
where total GDP at risk can be as high as 5% [Source: Cambridge Centre for
Risk Studies]

The First step in
Adaptation to future
climate change –
Reduce
Vulnerability and
Exposure to
present Climate
Variability
(IPCC 2014)

Fast & Slow Onset Events
Quezon
Province
UKM Area

Kampong Speu
Province

Quang Ngai
Province

Hulu Langat
District

Eastern
Selangor State

Tsunami***

Landslides/Slope
Failures

Flash Floods

Floods, storm
& storm surge

Peat
Fires
Haze

Seconds/Minutes/Hours

Land
degradation

Sea-level
rise

Groundwater
Salinization

Days/Weeks/Months Years/Unclear start/Ending

Notional Linkages of Concepts
AREA APPROACH
L
I

Susceptibility; physical

R & ES

EA

predisposition to be affected by a
dangerous phenomenon (e.g.
floodplain and its extent)

Exposure; the presence of
assets in places and settings that
could be adversely affected

Vulnerability; propensity or
predisposition to be adversely
affected (people & livelihood)

P
I= Infrastructure; SA= Social Assets; EA= Economic Assets; L= Livelihood;
P= People; R= Resources ; ES= Ecosystem Services
(Source: Pereira, 2016)

SCALE OF INFORMATION FOR DECISION MAKING
SCALE OF
INFORMATION
1:100,000

SIZE OF
AREA

TYPE OF
DATA

Large

Interpreted

1:10,000

1:5,000

ACCURACY

1:20,000

AREA COVERAGE

1:50,000

Small

Observed

1:2,500

1:1,000

Pereira et al. 2015

REMARKS
Scientific Knowledge:
Topographic and
geological maps for
desktop studies and
general surveys.
Scientific Knowledge:
Airborne LiDAR, aerial
images, etc. for
specialized surveys.
Scientific
Knowledge:
Terrain mapping for
landuse planning and
development suitability.
Scientific Knowledge:
Detailed maps for local
zoning.
Community
Knowledge: Survey of
households.

Areas Susceptible to Landslides/Floods
Risk Factors:
•
•
•

Uninformed planning
Development in unsuitable
terrain
Cleared areas/blocked
drainage

Adaptation Measures:
•
•
•
•
Source: Ng, 2011 based on data from JMG

•

Informed planning
Regular slope & drainage
inspection and maintenance
Early warning systems
Local community
engagement
Risk Pooling, etc.

Floodplain – Issues

Emerging Hazards

Flood-prone areas (UN Guideline for Reducing Flood Losses, 1998)
(i) Floodway – no structures
(ii) Floodplain – generally defined as the extent of the 100-year
event; requires flood protection and flood proofing, [JPSUrban Stormwater Management Manual]
(iii) Areas beyond floodplain – generally defined as the extent of
the 500-year event; may be subject to flooding, need to
ensure flood proofing of “critical facilities” (hazardous material
facilities, water & waste facilities, hospitals, schools, airports,
emergency services, fire stations, major computer centres)
Weakness
(i) Prediction based on historical records
(ii) Changes in land use affects analysis
(iii) Changes in climate and extreme events affects analysis
(iv) Changes in sea-levels affects analysis in coastal areas

Langat Sub-Basin Hulu Langat
Boundary for Science vs Boundary for
administration:

Flood Susceptibility, Hulu Langat
Medium Scale of Information

Flood Incidents








Factors
Slope
Terrain morphology
Height
Lithology
Soil cover
Drainage power

Flood
Susceptibility

PETUNJUK (LEGEND)
Sangat rendah (Very low)
Rendah (Low)
Sederhana (Moderate)
Tinggi (High)
Sangat tinggi (Very high)
0

2.5

5

10 KM

(Nurfashareena 2016)

Landslide Susceptibility, Hulu Langat
Medium Scale of Information

Landslide
Incidents








Factors
Slope
Height
Lithology
Terrain modification
Terrain morphology
Soil & moisture

Landslide
Susceptibility

PETUNJUK (LEGEND)
Sangat rendah (Very low)
Rendah (Low)
Sederhana (Moderate)
Tinggi (High)
Sangat tinggi (Very high)
0

2.5

5

10 KM

(Nurfashareena 2016)

Geographic Setting of UKM

Shaded relief in Terrain Class III dan IV

Landslide Susceptibility - Detailed Scale

(Nurfashareena et al. 2013)

Areas Potentially Affected by
Sea Level Rise in Port Klang, Malaysia
Existing
land use
Committed
land use
Proposed
land use

Source: Rasyidah et al., 2013 based on data from JPBD Selangor.
Projection by NAHRIM for 2100

Adaptation Measures:
Informed planning; Early
warning systems;
Maintenance of drainage; Risk
pooling; Relocation, etc.

Emerging Hazards: Sea level rise and
potential impacts on granary areas,
Eastern Selangor
Coast

East-West Cross Section based on
sub-surface information
BH01

0

BH07

BH11

CLAY AND
PEAT

10

Depth (m)

Freshwater
20

SAND AND
GRAVEL

30

Saline
water

40
METASEDIMENT

50

Source: Umi Amira Jamaluddin (2016)

Emerging Hazards: Climate drivers and
exposure of landfills/dumpsites
Increased intense precipitation events

CLIMATE
DRIVERS
Rising sea
level

More intense
tropical
cyclones
Uplands and
hillslope areas
Coastal and
near coastal
areas

Floodplain and low-lying
areas

Landfill/Dumpsites

Source : Yahaya, N.S (2016)

Emerging Hazards: Direct impacts and
cascading effects, landfills/dumpsites
DIRECT
IMPACTS

Failure of river
banks;
inundation

Increased coastal flooding,
erosion due to storm surges

Coastal and
near coastal
areas

Cascading Effects: Marine
pollution; Potential adverse
effects of saltwater on
landfill infrastructure
Source : Yahaya, N.S (2016)

Moistureinduced slope
failures

Upland and
hillslope area
Floodplain and lowlying area

Cascading Effects: Waste mobilization; Health
hazards; Pollution of water resources; Land
degradation; Waste management crisis; and
Landfill/Dumpsites
other socio-economic impacts

Source : Yahaya, N.S (2016)

Distance from 100-year Flood
80

Landfill Sites Exposed to Flooding:
• Number of in flood prone area: 4
• Number of sites in 100-year flood: 9
• Number of sites potentially exposed to sea
level rise: 3
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Landfill Site:
1. Ampar Tenang
2. Kubang Badak
3. MPSA
4. Panchang Bedena
5. Kundang

Horizontal Distance from 100-year Flood/ m
6. Kelana Jaya
7. Jeram
8. Teluk Kapas
9. Banting
10. Tanjung Duabelas

Source : Yahaya, N.S (2016)

11. Seri Gombak
12. Air Hitam
13. Bukit Beruntung
14. Sg. Sabai
15. Sg. Sedu

16. Sg. Kembong
17. Hulu Yam Baharu
18. Bukit Tagar
19. Hulu Langat
20. Tanjung Sepat

Panchang Bedena Landfill, Eastern Selangor

-Local economic activities
include agriculture and
fishery.
- The coastline is under a
moderate impact of
coastal erosion from storm
surges (DID, 2015).

N

Coastal flooding and erosion

Mangrove

- Coastal flooding on
landfill: Surface impacts
such as erosion and
migration of pollutants by
floodwater are more
significant than the
subsurface impacts.
-Repeated flooding may
bring serious long term
environmental and social
impacts to the locals.

Source : Yahaya, N.S (2016). Kajian Impak Bahaya Iklim di Tapak Pelupusan Selangor
(Master’s Thesis)

RECOMMENDED APPROACH FOR MALAYSIA:
LOCAL LEVEL - SPATIALLY CONTEXTUALISED & COLLABORATIVE
[match existing administrative processes]
Defined area
(Coastal, river
basin, cities,
towns, etc.)

Monitoring
and Review
Federal Agencies
State Agencies

Climate
variability
and
change

Identification of
susceptible and
exposed areas,
vulnerable groups

Monitoring
and Review

Location Specific Disaster
Resilience Plans

Local Authorities

Stakeholders

*S&T APPROACH TO DRR & CCA
AREA BASED, CONTEXT SPECIFIC, ACTION ORIENTED,
COLLABORATIVE APPROACH

S&T for Disaster RISK REDUCTION

and immediate climate
change adaptation [Requires knowledge of current trends in
weather and extremes, response of communities / systems,
development of inherent vulnerability, analysis of adequacy
of the coping practices, etc.]

S&T for long term resilience [Requires – multi-model cc

projections, model based impact assessments, develop cc
vulnerability profiles, identify transformational adaptation
intervention, etc.]

Investing in enhanced capacity for disaster risk reduction,

disaster preparedness and building resilience at all levels is a
“no regret option” for climate change adaptation.

Concluding Remarks
•

Common definition and identification of susceptible areas,
exposed assets and vulnerable communities;

•

Area and context specific recognition of cascading and slow
onset hazards – extent, long-term physical impacts, limits
to adaptation and economic costs;

•

Scale of science information (based on natural boundaries)
to match decision-making scale at the local level &;

•

Synchronisation of scientific inputs to local administrative
processes (e.g. local plan review etc.) and establishment of
local knowledge networks;

•

Challenges in detection and attribution related to extreme
events & data for assessment of loss and damage;

•

Need for early warning and response systems including new
models for risk sharing and social protection schemes.

*THANK YOU!

