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Climate Science & Technology in Asia: Current Status and Future Needs
Report of the Workshop on Status of Climate Science and Technology in Asia
15-16 November 2018, Kuala Lumpur, Malaysia

The Workshop Report was an annex to the Progress Report on Communication and Outreach Activities, submitted
to Governments by the Secretary of the IPCC at its Forty-Ninth Session in Kyoto, Japan, 8 — 13 March, 2019 [IPCC-
XLIX/INF. 9 (12.IV.2019) Agenda Item: 6.9].
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FOREWORD

We congratulate the convenors of the Workshop on Status of
Climate Science and Technology in Asia for hosting this important
event on 15-16 November 2018 in Kuala Lumpur, Malaysia. We
are especially pleased that key science institutions in Asia, with the
cooperation of national partners, are collaborating to support the
Intergovernmental Panel on Climate Change (IPCC) in its Sixth
Assessment Report and enhancing contribution to the corpus of
knowledge on climate science and technology in the region.

The cycle of the IPCC Sixth Assessment Report has already commenced with the preparation of three Special
Reports: Global Warming of 1.5°C, Ocean and Cryosphere in a Changing Climate, and Climate Change and Land.
This will be followed by formulation of the full Sixth Assessment Report (IPCC AR6), which includes three Working
Group contributions on different aspects of climate change and a Synthesis Report that will be completed by
2022.

The IPCC Working Group Il contribution to the AR6 will include, among other components, an assessment of
regions. Chapter 10 on Asia will cover region-specific aspects on climate observations and projections,
vulnerabilities and impacts on natural ecosystems and human systems as well as adaptation and mitigation
activities and its interactions, in line with the goals of sustainable development. We are delighted to note that this
workshop brings together scientists working on Asian issues to share current knowledge relevant to these issues.
We are also pleased that great effort is being made to link authors working on the IPCC AR6 cycle to senior and
early-career scientists in Asia, particularly from Central Asia, West Asia, Southeast Asia and the Hindu Kush Region
(South Asia). This is particularly important to improve the engagement of scientists and strengthen the coverage
of issues from these regions. We hope that the peer-reviewed publications from this workshop will contribute to
provide a snapshot of the status of present knowledge on climate science and technology of these sub-regions of
Asia.

We acknowledge the strong leadership of science institutions in the region, in particular the Asian Network on
Climate Science and Technology (ANCST), coordinated by Universiti Kebangsaan Malaysia’s Southeast Asia
Disaster Prevention Research Initiative (SEADPRI-UKM), Asia-Pacific Network for Global Change Research (APN),
International Science Council Regional Office for Asia and the Pacific (ICSU-ROAP) and International Centre for
Integrated Mountain Development (ICIMOD) for convening this event. We also acknowledge national partners -
Ministry of Energy, Science, Technology, Environment and Climate Change Malaysia, the National Focal Point to
the IPCC, as well as the Academy of Sciences Malaysia, Universiti Kebangsaan Malaysia and Geological Society of
Malaysia, for their strong support in hosting the workshop. We would like to see this event as a catalyst in creating
an impetus and sustaining the momentum of scientific participation and contribution of Asian scientists to the
IPCC ARG cycle. We hope that key knowledge gaps as well as urgent research needs identified in the Workshop
will be widely disseminated to advance science, technology and innovation in Asia.

Professor Hans-Otto Portner (Germany) & Dr. Debra Roberts (South Africa)
IPCC Working Group Il Co-Chairs
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The Intergovernmental Panel on Climate Change (IPCC) supported the Workshop on Status of Climate Science
and Technology in Asia, held on 15-16 November 2018 in Kuala Lumpur, Malaysia, which was organised by the
Asian Network on Climate Science and Technology (ANCST), coordinated by Universiti Kebangsaan Malaysia’s
Southeast Asia Disaster Prevention Research Initiative (SEADPRI-UKM); Asia-Pacific Network for Global Change
Research (APN); International Science Council Regional Office for Asia and the Pacific (ISC-ROAP); and
International Centre for Integrated Mountain Development (ICIMOD). National partners included the National
IPCC Focal Point, Ministry of Energy, Science, Technology, Environment and Climate Change Malaysia as well as
the Academy of Sciences Malaysia, Universiti Kebangsaan Malaysia and the Geological Society of Malaysia.

The purpose of the workshop was to bring together scientists working on Asian issues from sub-regions with
limited coverage in previous IPCC assessments, to share current knowledge and technology on climate change,
disaster risk reduction and their interactions with sustainable development. The workshop also served as a
platform for linking several key Asian authors from the three IPCC Working Group reports with each other, and
connecting them to senior and early-career scientists, particularly from Central Asia, West Asia, Southeast Asia
and the Hindu Kush Region (South Asia). Over 70 scientists from governments, universities and non-governmental
organisations, primarily from developing countries and countries with economies in transition in Asia, attended
the workshop About 30 papers covering 18 countries in the region were presented.

Scientists in Asia were urged to conduct research and publish their findings on climate change that are relevant
and unique to the region. Several suggestions were made to increase the engagement of Asian scientists in the
IPCC. These include developing ties with academia from these sub-regions, focusing on early-career researchers
and women; as well as capacity building on conducting IPCC reviews and assessments, targeting early-career
researchers. The importance of linking Asian scientists that work across the IPCC Working Groups, on the physical
sciences, adaptation and mitigation was also noted. The Regional Atlas of the IPCC AR6 is a good starting point,
while urban areas offer the best entry point to integrate these aspects. Maintaining such linkages in the region
will be a major challenge.

The importance of improving climate science for urban areas, specifically for hazards modelling in the tropics was
emphasised. Solutions to urban climate issues require sound understanding of the Earth’s climate system and
processes, and this is a challenge for the tropics in Asia. In this respect, capacity building and outreach
programmes are critical for hazard modelling at the neighbourhood scale, to support effective policy and decision
making in cities. The use of citizen science in generating local level information also needs to be further explored
in the region. The potential for cities to lead in climate change mitigation to address the challenges of global
warming was also strongly emphasised. It was also pointed out that communication of science to policy and
decision-makers at the local level is a major challenge in the region, particularly for climate change adaptation.

Challenges for the sub-regions of Asia relate to knowledge gaps on impacts of slow-onset hazards and its
attribution to climate change; need for robust downscaled climate models at the sub-regional levels; absence of
observed and projected impacts of climate change, which are linked to planning and policy at all levels; and
necessity for vulnerability assessment methodologies that incorporate climate change attribution, particularly for
human settlements, among others. It has been highlighted that a pathway forward is to link science to regional
policy processes and involve the private sector in bridging knowledge gaps. A critical element is the need for
strategic collaboration between key science organisations in Asia to maintain linkages between scientists in the
region.

The papers and discussion at the workshop provide a snapshot of the status of present knowledge on climate
science and technology, particularly for the Asian sub-regions with limited coverage in previous assessment
reports. About 20 full manuscripts have been obtained. These are being peer-reviewed for publication in an open
access online journal. This report will be peer-reviewed, published and made available on the website of ANCST
[http://www.ancst.org/] as well as other key science institutions and interested parties in the region. It is intended
to serve as a basis for identifying urgent research needs for the region. The workshop is the first of a series of
initiatives to strengthen Asian participation and contribution to the IPCC AR6 cycle. The key science institutions in
Asia that have come together to organise the workshop will continue collaboration to expand the corpus of
knowledge on climate science and technology in the region and support the IPCC during and beyond the current
cycle.
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INTRODUCTION

Context: The Intergovernmental Panel on Climate Change (IPCC) is currently in its Sixth Assessment Report (AR6)
cycle and will be delivering several policy-relevant reports between 2018 and 2022. The IPCC AR6 cycle has
commenced with the preparation of three Special Reports: Global Warming of 1.5°C, Ocean and Cryosphere in a
Changing Climate, and Climate Change and Land. This will be followed by formulation of the full Sixth Assessment
Report (IPCC AR6), which includes three working group contributions on different aspects of climate change and
the Synthesis Report that will be completed by 2022, in time for the first global stocktake under the Paris
Agreement the following vyear. The
regional chapter on Asia (Chapter 10) of
the IPCC Working Group Il report will
document an assessment of the region
with respect to several elements. These
include specific climate observations and | * Information on selected regional and sub-regional climate

Selected elements to be considered for Asia in the Sixth
Assessment  Report (modified from information in
http://www.ipcc.ch/meetings/session46/AR6_ WGII outlines P
46.pdf)

projections, vulnerabilities and impacts on characteristics and zones
ecosystems  (terrestrial,  freshwater, | ® Detection and attribution of observed impacts in natural and
marine), built environment, industry and human systems on diverse time scales

» Region specific information on exposure and vulnerability

» Current sectoral climate risks, including specific regional
and sub-regional considerations related to land, coasts and
regional oceans

* Cultural and psychological dimensions (values, attitudes,

ethical aspects, identity, behaviours, and different types of

knowledge systems)

Observed impacts and projected risks including identifying

infrastructure and human systems as well
as present knowledge of adaptation and
mitigation activities and its interactions
among activities in line with development
goals (http://www.ipcc.ch/).

Partners: The Asian Network on Climate .

Science and  Technology  (ANCST), key risks and residual risks as well as development
coordinated by Universiti Kebangsaan pathways depending on rate and level of climate change,
Malaysia’s ~ Southeast ~Asia  Disaster including extremes and sea level rise

Prevention Research Initiative (SEADPRI- [ ¢ Diverse adaptation options including opportunities,
UKM), in conjunction with international enablers, limits, barriers, adaptive capacity, and finances
partners the Asia-Pacific Network for | * Governance and economic aspects including legal,
Global Change Research (APN), the institutional, financing, price responses, and trade
International Science Council Regional | ¢ Cross sectoral, intra-regional, and inter-regional issues
Office for Asia and the Pacific (ISC-ROAP) including consideration of temporal scale

» Interaction of risks and responses to climate change with

and the International Centre for Integrated 3
sustainable development pathways

Mountain Development (ICIMOD) are
collaborating with the IPCC to enhance
support for the AR6 cycle in the region. National partners included the Ministry of Energy, Science, Technology,
Environment and Climate Change Malaysia, the Academy of Sciences Malaysia, Universiti Kebangsaan Malaysia
and the Geological Society of Malaysia. The primary aim is to improve participation and coverage of scientific
information in Asia particularly for sub-regions such as Central Asia, West Asia, Southeast Asia and the Hindu Kush
Region (South Asia). The Workshop on Status of Climate Science and Technology in Asia is the first of a series of
initiatives to strengthen Asian participation and contribution to the IPCC AR6 cycle.

Workshop Execution: The purpose of the workshop was to bring together scientists working on Asian issues from
those sub-regions with limited coverage in previous IPCC assessments, to share current knowledge and
technology on climate change, disaster risk reduction and their interactions with sustainable development. Over
70 participants from governments, universities and non-governmental organisations attended the workshop (see
Appendix 1 for the full list). About 30 papers covering 18 countries in the region were presented (see Appendix 2
for the programme). The workshop also served as a platform for linking Asian authors from the IPCC AR6 cycle
with each other and connecting with senior and early career scientists, particularly from Central Asia, West Asia,
Southeast Asia and the Hindu Kush Region (South Asia). After the workshop, a side meeting of Asian IPCC Authors
from Working Group |, Il and lll was coordinated by Professor Rajib Shaw (Japan) and Dr. Cheong Tae-Sung (Korea),
the Coordinating Lead Authors of Chapter 10 on Asia of the IPCC Working Group Il AR6. Early-career scientists
from the Asia also participated in this meeting. The key science institutions in Asia that have come together to
organise the workshop will continue collaboration to expand the corpus of knowledge on climate science and
technology in the region and support the IPCC AR6 cycle.
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HIGHLIGHTS

Increasing Engagement of Scientists in
the IPCC: The workshop commenced
with an introduction of the IPCC,
covering the  history of its
establishment and accomplishments
over the past decades. Key findings of
the IPCC Special Report on Global
Warming of 1.5°C were highlighted.
Scientists in Asia were urged to be
actively engaged in the IPCC AR6 cycle.
Pathways for senior and early-career
scientists to contribute to the IPCC AR6
work process was elaborated in detail.
The outlines of Working Groups |, Il
and Il were presented to provide
context and highlight views of
importance for the region. It was also
mentioned that climate change in
urban areas will be a major focus in the
next cycle of the IPCC. A call was made
for scientists in Asia to conduct
research and publish their findings on climate change that are relevant and unique to the region. The need for
peer-reviewed literature was stressed. Other aspects touched on include engaging academia in the region, in
particular early-career researchers and women. There was also a call for capacity building on conducting reviews
and assessments, specifically for early-career researchers.

The Workshop participants included early-career researchers from
Asia sponsored by the APN, ISC-ROAP and the Malaysia Window to
Cambridge at UKM (MW2C@UKM) coordinated by ANCST.

Linking Scientists Across IPCC Working Groups: A general overview of the planning for the Regional Atlas of the
IPCC AR6 was presented. The aim was to source for initial inputs on the types of sectoral information needs and
metrics that are available in the region. Among the issues discussed include the ongoing regional climate
downscaling experiments (CORDEX), limitations in observed data, coherence in information across timescales,
and the need for the impactful community in the region to work with scientists involved in climate projection. The
division of sub-regions in Asia as well as potential hotspots was also deliberated. It was reported that in the AR5,
the 51 countries and territories in Asia was broadly divided into six sub-regions, i.e. Central Asia, East Asia, North
Asia, South Asia, Southeast Asia and West Asia. The merits of retaining this division to enable linkages between
the physical sciences, adaptation and mitigation were discussed. Urban areas offer the best entry point across
these aspects. The need for climate information to be consistent across Working Groups | and Il was stressed. The
importance of this workshop as a platform for seeking Contributing Authors for the Atlas as well as the key role
of the Coordinating Lead Authors of Asia (Chapter 10) in making the linkages across the Working Groups was also
noted. The challenge is to maintain the linkages in the region after the workshop and beyond IPCC AR6.

Preparing for the Next IPCC cycle: The importance of climate science for urban areas, specifically for hazards
modelling in the tropics was emphasised. Solutions to urban climate issues require sound understanding of the
Earth’s climate system and processes, which is a challenge in the tropics. The Weather Research and Forecasting
(WRF) model is commonly used in the region to forecast rainfall patterns and urban heat island. The ADMS model
is better for air pollution forecasting as it allows comparison with data from satellites. Capacity building and
outreach programmes are critical for hazard modelling at the neighbourhood scale, to support effective policy
and decision making in cities. In this respect, the use of citizen science in generating local level information need
to be further explored in the region. The potential for cities to lead in climate change mitigation to address the
challenges of global warming was also strongly emphasised. It was also pointed out that communication of science
to policy and decision-makers at the local level is a major challenge in the region. This is a barrier to advancing
climate change adaptation, which requires a bottom-up approach. Other aspects touched include getting
development partners in the region to focus more on cities, and promoting peer-reviewed publications on urban
climate change issues.
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Scientific Challenges for Asia: Knowledge gaps are a key challenge
for Asia. Such gaps relate to impacts of slow onset hazards and
attribution to climate change; robust downscaled climate models at
the sub-regional levels; observed and projected impacts of climate Global Warming of 1.5°C
change that link to planning and policy at all levels; and vulnerability An IPCC special eport o the impacts of global warming of 1.5°C
assessment methodologies that incorporate climate change B T e d estof it s,
attribution for human settlements, among others. It has been R
highlighted that a pathway forward is to link science to regional
policy processes and involve the private sector in bridging
knowledge gaps. A critical element is the need for strategic
collaboration between key science organisations in Asia to maintain
linkages between scientists in the region. A snapshot of the
challenges for Asia is briefly described below:-

ipcc

INTERGOVERNMENTAL PANEL oN Climate change

7

< Fast-onset hazards such as floods, landslides, flash floods,
debris flows and slope failures are generally associated
with monsoons in the region. More research is required to
forecast monsoons, particularly at a scale that is relevant
for decision-making, or integration into policy and
planning. More research on slow-onset hazards is required
in Asia and their findings have to be documented in peer
reviewed publications. Impacts associated with increasing
temperatures, glacial retreat, ocean acidification, sea-level
rise and salinization are key policy areas that require more
scientific input to strengthen climate policy. Challenges in the region with respect to slow-onset hazards
include making the case for attribution to climate change, developing inter-disciplinary linkages, for
example with human security, and systematically documenting the associated impacts for developing
comparable indices.

The Special Report on Global Warming
of 1.5°Celcius is the first product of the
IPCC Sixth Assessment cycle.

*»  While both global and regional climate modelling have improved over the last two decades, many sub-
regions in Asia, such as West, Southeast Asia and the Himalayas do not have robust downscaled products.
Generally, temperature projections are dependable but precipitation models are not suitable, and
therefore should be used judiciously for decision-making. This is in part due to the weak understanding
of tropical phenomena such as monsoons, El Nino and La Nina, the use of a limited number of models in
ensembles as well as paucity of observational data. In the case of Southeast Asia, more work is required
for data collection, analyses, modelling and improving understanding of the influence of the archipelagic
and insular land and seascapes unique to the region. The use of “best available science” and alternate
approaches have to be explored in the region, to supplement this shortcoming.

% Peer-reviewed publications on adaptation is limited for many parts of Asia. Apart from East Asia, the use
of models to project climate change impacts, for example CIMP5 Earth System Model, is not common in
many sub-regions. In the sub-regions of West Asia, the challenge is greater. For example in Afghanistan,
Iran and Iraqg, there is no documentation on both observed and projected impacts of climate change.
Where models are available, projected changes in spatial and temporal distribution of precipitation, and
inter- and intra-annual variability is expected to have substantial, although regionally differentiated
impact on mountain farming and pastoral system of Asian highlands. A major challenge in such areas is
to integrate the findings of on-going and projected rapid climatic change into planning and policy at all
levels.

% There are many methods used to assess vulnerability in the region. The methods used depend on
disciplinary traditions and objectives of the assessment. Scale and temporal aspects of vulnerability are
important but the challenge is in integrating them into methodology. As a result, many aspects are not
taken into account, and these include social differentiation, ecological shifts and institutional
dynamics construct that perpetuate vulnerability. In India, it was found that there is a predominance of
research in rural landscapes with a relatively lower coverage in urban and peri-urban settlements, which
are key interfaces of transitions. As a majority of the world’s poor are women, climate-change impact
also reinforces gender inequality through gender-biased tasks that place women as bearers of
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responsibility in gathering resources, including water and foods. Notwithstanding this, direct attribution
of this phenomena to climate change is a challenge.

% The importance of linking science to regional policy processes such as Sustainable Development Goals
(SDGs) and Sendai Framework on Disaster Risk Reduction was emphasised. This is especially true for Asia
where extreme events are perceived as the new norm. The situation requires redefinition of what is
extreme climate events followed by appropriate mitigation and adaptation efforts to address the
challenge. Science-based communication and the role of the private sector should be enhanced in
bridging knowledge gaps and creating a new cluster industry on disaster risk reduction and climate-
change adaptation.

«* The Asia-Pacific Network for Global Change Research (APN) has been supporting research, science-based
response strategies and acting as a vessel for science-policy intercommunication in the region. A
synthesis of peer-reviewed documents of case studies conducted under the aegis of APN indicates that
research is concentrated in South and Southeast Asia, primarily on disaster risk reduction and
ecosystems. A major challenge is the limited replication potential of such case studies in the context of
sustainable development. Future programmes will focus on the interlinkages and trade-offs of previous
activities with regular assessments to avoid replication of the same studies. The success of this approach
has been demonstrated by the APN’s SEACLID/CORDEX-SEA for AR6, where knowledge gaps are being
filled and scientific exchanges are facilitated to develop specific place-based capacities that address
disaster risk and vulnerabilities. ANCST is a virtual network that facilitates collaboration and exchange of
information between researchers engaged in the scientific and technological aspects of climate science,
climate change, natural disasters, as well as associated impacts, adaptation and solution pathways
specific to Asian conditions and phenomena. Under the aegis of ANCST, prominent Asian research
champions self-organise, marshal and sustain members from multiple disciplines and age cohorts in the
region on clearly defined topics related to climate science and technology. In conjunction with key
science institutions in the region such as the APN, ISC-ROAP and ICIMOD, ANCST has the capacity to
maintain linkages among scientists during the IPCC AR6 cycle and beyond.

CONCLUDING REMARKS

The Workshop on Status of Climate Science and Technology in Asia is the first of a series of initiatives to strengthen
Asian participation and contribution to the IPCC AR6 cycle. Papers presented at the workshop provide a snapshot
of the status of present knowledge on climate science and technology in Asia, particularly for those sub-regions
with limited coverage in the previous IPCC assessments. The workshop has also enabled informal interaction
between key authors involved in the IPCC AR6 cycle prior to the formal meetings that were scheduled to start in
2019, and facilitate their networking with scientists from Asia. It is hoped that this workshop will serve as an
impetus to enhance the participation of senior and ] —

early-career scientists from inactive sub-regions of Asia
in the IPCC AR6 cycle as Reviewers, and where
appropriate, as Contributing Authors and Chapter
Scientists. About 20 full manuscripts have been
obtained from the workshop participants. These are
being peer-reviewed for publication in an open access
online journal. This report will be peer-reviewed,
published and made available on the website of ANCST
[http://www.ancst.org/] as well as other key science
institutions and interested parties in the region; to
serve as a basis for identifying urgent research needs
for advancing science, technology and innovation to
support the IPCC. The key collaborators of the
workshop pledge to sustain the momentum of scientific
participation and contribution of Asian scientists to the

Where do we want to go?

There are clear differences in climate and extremes between today, a 1.5°C
and a 2°C warmer world

At 1.5°C compared to 2°C:

* Less impacts from extreme weather where people live

« Smaller reductions in yields of maize, rice, wheat and sorghum

* Global population exposed to water stress is up to 50% less, also less water
stress for ecosystems

* Up to several hundred million fewer people exposed to climate-related risk
and susceptible to poverty by 2050

* High risk of losing 70-90% of warm water coral reefs and their services to
humankind, even higher at 2°C

« Lower risks for health, livelihoods, food security, water supply, human
security and economic growth

« A wide range of adaptation options can reduce climate risks; Iess adaptation

needs at 1.5°C DCC @@

n climate change

Key findings of the IPCC Special Report on Global
Warming of 1.5°C and its implications for Asia

IPCC ARG cycle through their respective communication
mechanisms and initiatives.
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WORKSHOP ON STATUS OF CLIMATE SCIENCE AND TECHNOLOGY IN ASIA
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APPENDIX 2: PROGRAMME

WORKSHOP ON STATUS OF CLIMATE SCIENCE AND TECHNOLOGY IN ASIA-FOR IPCC AR6

Sheraton Imperial Kuala Lumpur Hotel | 15-16 November 2018

Day 1: 15 November 2018 (Thursday)

0900-0930

SESSION 1: OPENING & KEYNOTES

Opening Remarks
Associate Professor Dr. Sarah Aziz, Chair, SEADPRI-Universiti Kebangsaan Malaysia
Dr. Linda Stevenson, Asia-Pacific Network for Global Change Research (APN)

0930-1030

Moderators: Dr. Linda Stevenson, Asia-Pacific Network for Global Change Research (APN) & Associate
Professor Dr. Sarah Aziz, Chair, SEADPRI-Universiti Kebangsaan Malaysia

Keynote Address 1: Climate Science and Technology for Cities
Professor Lord Julian Hunt, University of Cambridge & University College London

Keynote Address 2: IPCC Special Report on 1.5°C
Professor Joy Jacqueline Pereira, Vice Chair, IPCC WGp. Il & Principal Fellow, SEADPRI-UKM

1030-1100

Morning Break & Poster Session

1100-1300

SESSION 2: IPCC SIXTH ASSESSMENT REPORT (AR6) OUTLINES
Moderators: Prof. Joy Jacqueline Pereira, Vice Chair, IPCC WGp. Il & Universiti Kebangsaan Malaysia &
Assoc. Prof. Dr. Gemma Narisma, Manila Observatory, Ateneo de Manila University, Philippines

Outline of Working Group | contribution to the IPCC ARG, Professor Edvin Aldrian, Vice Chair, IPCC WGp.
| & Agency for Assessment and Application of Technology (BPPT), Indonesia

Outline of Working Group Il contribution to the IPCC AR6, Professor Rajib Shaw, Graduate School of
Media and Governance, Keio University, Japan

Outline of Working Group Ill contribution to the IPCC AR6, Professor Lim Yun-Seng, Universiti Tunku
Abdul Rahman, Malaysia

Working Group | - Chapter 12: Perspective on climate change information for Asia, Dr. Mohammad
Rahimi, Faculty of Desert Studies, Semnan University, Iran

Working Group lll contribution to the IPCC AR5: A glance on climate change mitigation, Professor Jafari
Mostafa, Macro National Strategic Plan of Climate Change Research AREEO, Iran

1300-1400

Lunch Break

1400-1700

SESSION 3: FAST AND SLOW-ONSET CLIMATIC HAZARDS
Moderators: Associate Professor Dr. Zelina Zaiton Ibrahim, Faculty of Environmental Studies, Universiti
Putra Malaysia & Dr. Cheong Tae-Sung, National Disaster Management Institute, Republic of Korea

Impact of five decades of development process on heat island intensities over a sub-tropical region in
India, Professor Manju Mohan, Indian Institute of Technology, New Delhi, India

Spatio-statistical analysis of flood susceptibility using bivariate model in the floodplain of River Swat,
District Charsadda, Pakistan, Muhammad Farhan Ul Moazzam, Naresuan University, Thailand
Climate-related disasters and infrastructure development of Nepal, Dr. Achyut Tiwari, Tribhuvan
University Kathmandu, Nepal

Integrating adaptation, disaster risks and loss to address slow-onset processes in Quang Ngai Province,
Dr. Mai Van Khiem, Vietnam Institute of Meteorology, Hydrology and Climate Change, Vietnam
Meso-level analysis on rice farmers adaptive measures for slow-onset hazard: The case of saltwater
intrusion, Dr. Catherine Roween Chico Almaden, Xavier University-Ateneo de Cagayan, Philippines
Drought risk management in Cambodia by using ICT: A proposed model, Dr. Chhinh Nyda, Royal
University of Phnom Penh, Cambodia

Slow-onset events in Asia: A systematic review of regional trends and the role of science-policy
partnerships, Dr. Denise Margaret S. Matias, German Development Institute, Germany

1700-1730

Refreshment & End of Day 1

1730-1930

ANCST Business Meeting [All are welcome]

1930-2130

Dinner [By invitation only]
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Day 2: 16 November 2018 (Friday)

0830-1000

SESSION 4: CLIMATE OBSERVATION AND PROJECTION
Moderators: Professor Edvin Aldrian, Vice Chair, IPCC WGp. | & BPPT, Indonesia & Assoc. Prof. Dr.
Gemma Narisma, Manila Observatory, Ateneo de Manila University, Philippines

Future climate projections for Southeast Asia: What does high-resolution climate modelling tell us? Dr.
Srivatsan V. Raghavan, Tropical Marine Science Institute, National University of Singapore

Impact assessment and model simulation to urban extreme weather vulnerabilities to advance climate
adaptation, Adnan Arshad, China Agricultural University, China

Climate change projections in South and Southeast Asian river basins, Dr. Sangam Shrestha, Asian
Institute of Technology (AIT), Thailand

Quantitative assessment of precipitation changes under CMIP5 RCP scenarios over Northern Pakistan,
Dr. Kamal Ahmed, Lasbela University of Agriculture, Water and Marine Sciences, Pakistan

Greater Himalaya and Aral Sea Region: Modelling glacier response to climate change, Dr. Oxana S.
Savoskul, The International Water Management Institute (IWMI), Sri Lanka

1000-1030

Morning Break & Poster Session

1030-1230

SESSION 5: CLIMATE IMPACTS AND ECOSYSTEMS
Moderators: Professor Jafari Mostafa, Macro National Strategic Plan of Climate Change Research
AREEQ, Iran & Dr. Chandni Singh, Indian Institute for Human Settlements, Bangalore, India

Effects of rising sea level and changing rainfall patterns on rice and oil palm yields in Peninsular Malaysia,
Dr. Muhammad Firdaus Sulaiman, Faculty of Agriculture, Universiti Putra Malaysia

Climate change impacts on bioclimatic zones and terrestrial ecosystems in Southeast Asia, Dr. Robert
Zomer, Kunming Institute of Botany, Chinese Academy of Sciences

Vulnerability and impacts on mangrove ecosystems: A review of South Asia's (Pichavaram) mangrove
management for adaptation, Dr. A. Saleem Khan, Indian Institute of Technology, Madras, India
Towards SDGs: forest, market and climate change nexus in Indian Western Himalaya, Dr. Pariva Dobriyal,
Wildlife Institute of India

Enhancing soil function by reusing crop residues for reducing emission from biomass burning, Dr.
Dipayan Dey, South Asian Forum for Environment (SAFE), India

Sustaining climate-impacted terrestrial, coastal, and aquatic ecosystems, Effendi Tondako, United
Nations University, Institute for the Advanced Studies of Sustainability (UNU-IAS), Japan

1230-1400

Lunch Break

1400-1630

SESSION 6: VULNERABILITY, WELLBEING AND HEALTH
Moderators: Associate Professor Dr. Rawshan Ara Begum, Kumamoto University, Japan & Dr. Sharina
Abdul Halim, Institute for Environment and Development, Universiti Kebangsaan Malaysia

How do we assess vulnerability to climate change in India? A systematic review of literature, Dr. Chandni
Singh, Indian Institute for Human Settlements, Bangalore, India

Climate risk and vulnerability assessment over Hindu Kush sub-regions (Bajaur, Mohmand and Khyber
agencies) of Pakistan, Dr. Shaukat Ali, GCISC, Ministry of Climate Change, Pakistan

Household vulnerability and adaptation to land and forest degradation in Kanan Watershed, Philippines,
Dr. Lorena Sabino, University of the Philippines Los Banos, Philippines

Vulnerability assessment in coastal areas of Misamis Occidental, southern Philippines, Dr. Venus
Leopardas, Mindanao State University at Naawan, Philippines

Vulnerability of poor women to climate-linked water stresses: Case study of slums in capital city of India,
Dr. Jagriti Kher, University of Delhi, India

Potential risk of tropical diseases occurring in mountain regions of Central Asia, Professor Asylbek
Aidaraliev, International University of Kyrgyzstan

1630-1730

Closing Remarks, Refreshment & End of Workshop

1730

IPCC Asian Authors Meeting: Professor Rajib Shaw (Japan) & Dr. Cheong Tae-Sung (Korea)

1730

NUOF Project Meeting: Lord Julian Hunt (United Kingdom) & Prof. Joy Jacqueline Pereira (Malaysia)

1930

Dinner [By invitation only]
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APPENDIX 3: ABSTRACTS
WORKSHOP ON STATUS OF CLIMATE SCIENCE AND TECHNOLOGY IN ASIA-FOR IPCC AR6
Sheraton Imperial Kuala Lumpur Hotel | 15-16 November 2018

LIST OF ABSTRACTS

1. Spatio-statistical analysis of flood susceptibility using bivariate model in the floodplains of River Swat,
District Charsadda, Pakistan.

2. Climate-related disasters and infrastructure development of Nepal.

3. Integrating climate change adaptation, disaster risk reduction and loss and damage to address emerging
challenges due to slow-onset processes in Quang Ngai Province.

4. A meso-level analysis on rice-farmers' adaptive measures for slow-onset hazards: The case of saltwater
intrusion in the Philippines and Vietnam.

5. Drought risk management in Cambodia by using ICT: A proposed model.

6. Future climate projections for Southeast Asia: What does high resolution climate modelling tell us?

7. Slow-onset events in Asia: A systematic review of regional trends and the role of science-policy
partnerships.

8. Impact assessment and model simulation to urban extreme weather vulnerabilities to advance climate
adaptation.

9. Climate change projections in South and Southeast Asian river basins.

10. Quantitative assessment of precipitation changes under CMIP5 RCP scenarios over the Northern Sub-
Himalayan region of Pakistan.

11. Greater Himalaya and Aral Sea region: Modelling glacier response to climate change.

12. Effects of rising sea level and changing rainfall patterns on rice and oil palm yields in Peninsular Malaysia.

13. Vulnerability and impacts on mangrove ecosystems to changing climate: A review of South Asia’s
mangrove management for adaptation.

14. Towards SDGs: Forest, market and climate change nexus in Indian Western Himalaya.

15. Enhancing soil function by reusing crop residues for reducing emission from biomass burning towards
climate adaptive Agri-Waste Management.

16. Assessing the relevance of research and capacity development to sustainability goals: The Asia-Pacific
Network for Global Change Research (APN) knowledge synthesis (2013-2018).

17. How do we assess vulnerability to climate change in India? A systematic review of literature.

18. Climate risk and vulnerability Assessment (CRVA) over Hindu Kush sub-regions (Bajaur, Mohmand and
Khyber agencies) of Pakistan.

19. Household vulnerability and adaptation to land and forest degradation associated with climate change
in Kanan Watershed, Philippines.

20. Vulnerability assessment in coastal areas of Misamis Occidental, Southern Philippines and its implications
for development of climate-resilient communities.

21. Vulnerability of poor women to climate-linked water stresses: Case study of slums in capital city of India
Theme: Poverty, livelihoods and sustainable development.

22. Potential risk of tropical diseases occurring in Mountain Regions of Central Asia.
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Spatio-statistical analysis of flood susceptibility assessment using bivariate model in the floodplains of River Swat,
District Charsadda, Pakistan

*IMuhammad Farhan Ul Moazzam, 2Atta Ur Rahman, 3Nasir Farid
“IDepartment of natural resources and environment, Naresuan University, 65000, Thailand
23Department of Geography, University of Peshawar, Pakistan
Corresponding author: farhan.moazzam@gmail.com

Abstract

Flood is one of the most predominant disasters around the globe and a frequently occurring phenomena in the
northern part of Pakistan. In this study, the effects of various divisions of flood inventory and combination of
conditioning factors were assessed for a final susceptibility map. In this paper, the flood inventory map was
prepared for Charsadda by visual interpretation of Landsat 7 image together with field survey, and total of 161
flood locations were mapped. The flood inventory was subsequently divided into training and validation datasets,
from a total of 129 (80%) and 112 (70%) locations for training the model, and 32 (20%) and 49 (30%) for validation
of the model. Total ten conditioning factors were used (Elevation, Slope, Aspect, Curvature, Plan curvature, Profile
curvature, Proximity to river, streams, roads, and Land use/land cover), for the development of a flood
susceptibility map. All the conditioning factors were correlated with the flood inventory map using information
value method. The final susceptibility maps were validated using prediction rate, and success rate curve. The
results from validation showed that the prediction rate curve of all the models were 99.47%, 95.04%, and 94.06%
respectively. The success rate curve obtained for three models with area under curve (AUC) were 95.03%, 86.91%,
and 89.67%. Eventually, the susceptibility maps were classified into five susceptibility zones. The success rate and
prediction rate curve indicated that the model A has more accuracy as compared with model B and model C;
though, the results obtained from prediction and success rate curve indicated that all the models were reliable
for flood susceptibility assessment. Thus, results obtained from this study are useful for researchers, managers,
and decision makers to manage the flood prone areas in District Charsadda and to decrease flood damage.

Climate-related disasters and infrastructure development of Nepal

Archut Tiwari
Tribhuvan University Kathmandu, Nepal

Abstract

Nepal shows great variations in climate due to strong topographic gradients, with the altitudinal variations ranging
from 60 meters to 8848 meters above mean sea level. The variable geoclimatic conditions, unplanned
settlements, degradation of natural resources and increasing population make the country vulnerable to a variety
of climate-related extreme events. Nepal is prone to a variety of recurring natural disasters such as floods,
landslides, snow avalanches, Glacial Lake Outburst Floods (GLOF), hailstorms, thunderstorms, cold waves, heat
waves, drought, epidemics and earthquakes. High-intensity rainfall events during the monsoon enhance water-
induced natural disasters such as floods, landslides, flash floods, debris flows and slope failures, while prolonged
droughts exacerbating agriculture are not uncommon in certain regions in Nepal. The vulnerability to climate-
related extremes and natural hazards are often attributed to insufficient public awareness, lack or inadequacy in
preparedness, lack of coordination among inter-government agencies, inadequate financial resources, low level
technical know-how and skills in mitigation of natural disasters. The development of settlements in hazardous
areas and marginal land are caused by the lack of proper land use planning. The relevancy of modern town
planning, broader highways, larger hydropower stations and establishing big industries in Nepal are often less
explored in terms of potential risks in the region. The decreasing number of rainy days and increasing intensity of
rainfall are potentially hazardous in newly expanding cities due to insufficient drainage and lack of natural water
recharge. The fragile geomorphology, highly diverse climatic zones, extreme climate events and insufficient
preparedness to handle risks associated with large-scale infrastructure development are major issues to be
considered in order to reduce climate-related disaster risks on infrastructure development in Nepal.

13| Page



Integrating climate-change adaptation, disaster risk reduction, and loss and damage to address emerging
challenges due to slow onset processes in Quang Ngai Province

Mai Van Khiem
Vietnam Institute of Meteorology, Hydrology and Climate Change (IMHEN)

Abstract

Located in the Central coastal region of Vietnam, Quang Ngai is a coastal province with diverse terrain. Quang
Ngai is often affected by natural disasters such as storms, floods, droughts, causing a lot of damage and
significantly affecting the lives and livelihoods of the communities in the province. In recent years, the climate in
Quang Ngai province has changed fundamentally due to the impact of climate change such as increasing and
uneven distribution of rainfall in the rainy season, decreasing and uneven distribution of rainfall in the dry season,
the increase in temperature, leading to the increase of types of natural disasters due to slow-onset processes
such as salinity intrusion and sea level rise that have a strong impact on production and lives. In order to contribute
to Quang Ngai's response to climate change and sea level rise, the report assesses the vulnerability, exposure and
resilience of slow onset processes and risks by calculating, identifying "risk mitigation" and "vulnerability"
indicators, and then mapping the risk mitigation index and vulnerability map to natural disasters for the province.
Also, the potential loss and damage caused by slow-onset processes is assessed for the provincial areas and
sectors, from which policies for integrating and strategic planning for climate-change adaptation, disaster risk
reduction are developed for the province.

A meso-level analysis on rice-farmers' adaptive measures for slow-onset hazard: The case of saltwater intrusion in
the Philippines and Vietnam

CRC Almaden?, T.T. Diep?, AC Rola®, RDT Baconguis?®,
IM Pulhin3, JV Camacho, JR.3, RC Ancog?
1 Economics Department, Xavier University-Ateneo de Cagayan, Philippines
2Tra Vinh University, Vietnam
3 University of the Philippines Los Bafios, Philippines

Abstract

This study examined the factors influencing rural rice farmers’ choice of adaptation measures for slow-onset
hazard brought about by saltwater intrusion in selected rice farm communities in the Philippines and Vietnam.
Specifically, this study determined the influence of social, economic and institutional factors as well as farmers’
perception and level of awareness on climate-related events on the choice of adaptation measures to address
saltwater intrusion. The study classified adaptation measures into specific categories and developed a multi-
criteria assessment tool on adaptation measures. This led to the development of a measure-based adaptation
index (MAI) which addressed a number of shortcomings of previous studies and captured the variation in
adaptation measures implemented by the rice farmers in terms of the number of adaptation measures
implemented by the rice farmers, feasibility of implementing the measures and the extent to which they are
applied. Econometric approach was applied to determine the factors influencing rice farmers’ choice of
adaptation measures. The results indicated that adaptation takes place at different levels based on the propensity
to adapt, the variety and diversity of adoption of various measures, and the feasibility of the various measures.
The results also underscored that socio-economic and institutional factors significantly influence rice farmers’
choice of adaptation measures to saltwater intrusion. The study is suggestive of important innovative
interventions and policy implications crucial in the optimization of the current adaptation measures employed
and the potential adoption of new measures.

14|Page



P

Drought risk management in Cambodia by using ICT: A proposed model

Nyda Chhinh*, Nop Sothun & Thath Rido
Royal University of Phnom Penh, Phnom Penh, Cambodia
Corresponding author: chhinh.nyda@rupp.edu.kh

Abstract

The Impact of climate change (either from rapid and slow onset) has been increasingly experienced by many
communities, especially in the developing countries, where their adaptive capacities (both structural and non-
structural) remain inadequate. As facing those climate risks, local communities and relevant state agencies
exercised different alternatives and strategies in preparing for and responding to the potential risks including the
slow-onset processes. This article aims to scrutinize the existing responses which have been established and
applied by rural farmers and relevant agencies in the Kampong Spue province in coping with slow-onset processes.
Based on the SENDAI framework as proposed by UNISDR, this qualitative study relies primarily on both existing
literature especially the reports from government and development agencies, and the primary information
collected from Focused Group Discussions and in-depth interviews of key informants. The information obtained
was analyzed by employing a thematic analysis approach. The study found that while the impacts of slow-onset
process have been noticed, the way of analyzing and monitoring those impacts remain narrow as the
consequence of the limited capacity of local government officials. It also reveals that collaboration between
relevant departments in developing effective holistic provincial development plans remain inadequate resulting
in a fragmentation of interventions for responding to Disaster Risk Reduction (DRR) as well as slow-onset process.
It is recommended that drought monitoring mechanisms be established, and capacity strengthening of local
government officials on how to monitor the impacts of slow onset-process is required in order for them to
contribute in designing effective policy and action plans for provincial and local resilience. Simultaneously, the
province’s relevant departments should work closely together in order to effectively integrate DRR, Climate
Change Adaptation and Loss & Damage into the provincial development plan. Without these, the attempt to
promote resilience in these areas will not be possible; as it will be a waste of time and resources.

Future climate projections for Southeast Asia: What does high resolution climate modelling tell us?

Srivatsan V Raghavan
Tropical Marine Science Institute, National University of Singapore
18 Kent Ridge Road, Singapore 119227
Corresponding author: tmsvs@nus.edu.sg

Abstract

Southeast Asia is under studied when it comes to climate sciences. Unlike the scientific and technical expertise in
countries such as the USA, UK, Australia and New Zealand, climate research studies in Southeast Asia remain
challenging. The Asian Development Bank (ADB) has stressed the need for more adaptive measures and strategies
to mitigate climate change impacts. Reports of the Intergovernmental Panel on Climate Change (IPCC) and the
ADB have indicated that much more detailed research is needed for the Southeast Asian countries. This includes
not just refinements in data collection, analyses and modelling, but also a new look at the archipelagic and insular
land and seascapes unique to Southeast Asia. While both global and regional climate modelling have improved
over the last two decades, lot of uncertainties exist in climate projections that these models deliver which the
policy makers find difficult to consider for their adaptive strategies. Given uncertainties in global and regional
climates, reliable climate change information is needed for policy makers and stakeholders. While both global and
regional climate modelling has improved over the last two decades, lot of uncertainties exist in climate projections
which the policy makers find difficult to consider for their adaptive strategies. This impasse is augmented due to
the lack of sufficient observational records, especially extremes, as in the case of rainfall, which even the satellites
fail to capture. Looking into the climate models at high-resolutions, a scale that is appropriate for Southeast Asia,
is crucial. This talk describes high resolution climate projections derived using the Weather Research and
Forecasting (WRF) model at a 20km spatial resolution over Southeast Asia. Some impact studies based on these
projections are also illustrated. This study is a contribution to the climate science literature in Southeast Asia
covering both climate modelling and impacts studies over the region.
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Slow-onset events in Asia: A systematic review of regional trends and the role of science-policy partnerships

Dr. Denise Margaret S. Matias™?

1 Non-Timber Forest Products Exchange Programme Asia (Philippines)

2 German Development Institute / Deutsches Institut fiir Entwicklungspolitik (Germany)
Corresponding author: Denise.Matias @die-gdi.de

Abstract

Climate change is often associated with extreme rapid-onset events such as intense typhoons (also known as
hurricanes or cyclones) or heavy precipitation, but it also manifests in slow-onset events, such as sea level rise or
ocean acidification, where rate of impact is gradual and appears less destructive than that of extreme events. Yet,
the UNFCCC found that the negative impacts of slow-onset events are already affecting developing countries and
there is an urgent need to manage the risks, despite the slow pace of the process. This proposed manuscript
systematically reviews peer-reviewed publications on slow-onset events in Asia in order to understand how
academic research is responding to this urgency. By looking at geographical, disciplinary, and thematic trends in
research, the proposed manuscript will show research gaps and needs of the Asian region. In particular, the
manuscript will review types of slow-onset impacts on humans and ecosystems, drivers of vulnerability, internal
and external factors affecting slow-onset impacts, and scale of studies. In addition, the manuscript will also review
recommendations on how to address slow-onset events and identify opportunities for cross-sectoral
collaboration that have policy implications. This will enable the proposed manuscript to show that despite the
difficulties in attribution, slow-onset events provide an opportunity to address both climate change and
development challenges.

Impact assessment and model simulation of urban extreme weather vulnerabilities to advance climate adaptation

Adnan Arshad?, Kamran Yousaf?, Qi Hua3, Li Ming®*, Weiwei Zhang®, Abdul Mateen®& Mehmood-ul-Hasan’
137potohar Organization for Development Advocacy, 124°® China Agricultural University.
Corresponding author: adnan.poda@gmail.com & ad@cau.edu.cn

Abstract

Cities emit significant and increasing quantities of greenhouse gases and rising temperatures, and the Fifth
Assessment Report of IPCC cites projections that urban land cover will increase by 1.2 million sg. km between
2000 to 2030. Karachi, the largest city in Pakistan with a 16.22 million population and being the 7" largest
metropolitan city worldwide, is highly vulnerable to extreme climatic events (IPCC/SR-2018). Severe heat
waves (HW) with high temperatures of 49°C (120°F) and high humidity (60-70%) have struck Karachi and
southern parts of Pakistan since 2015-17. It caused the deaths of about 2500-2800 people
from dehydration and heat stroke/year. In April 2018, Nawabshah city recorded the highest temperature of 50.2
°C (122.3 F) which is the highest temperature to ever be recorded on Earth. Heat waves were a response to global
climate change and extreme weather events aggravated by rapid urbanization, industrialization and motorization
which have led to higher amounts of CO: level in the air creating high temperatures (micro climate heat effect).
Another reason for these disasters is deforestation and degradation of Mangrove Forest (MF) by recent
urbanization which reduced green spaces. This research finding illustrates the application of the SILVA and SWAT
growth model for comparing relationships between urbanization and urban green space habitat strategic plan
(HSP) to mitigate future HWSs, improve air quality index (AQl) and simulate the possible opportunities to health
and build disaster risk resilience. SILVA model simulations showed that 43.61% of the urban CO: stock can be
deposited, which contributes 19% of the ecosystem. The model projected that forest areas around the city have
the ability to absorb CO2 emissions of up to 55.4 million tons. Model callibration and validation skill scores showed
that forests have a huge potential to contribute to global efforts to reduce carbon footprints through climate smart
practices of restoration, mitigate urbanization, reforestation and sustainable management of MF. SILVA estimated
that forest populations have sink capacity to absorb maximum atmospheric CO2 to combat global climate change
impacts and efficiently contribute to improve the AQl and HW. Model callibration projected that urban heat island
effect (UHI) can be counteracted. This research provides initial assessments and recommendations for the policy
decision makers in the advancement of meteorological forecasting and establishment of climatology early warning
system for observations and projections.
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Climate change projections in South and Southeast Asian river basins

Sangam Shrestha*
Water Engineering and Management, Asian Institute of Technology, PO Box 4, Khlong Luang, Pathumthani,
12120, Thailand.
Corresponding author: sangamshrestha@gmail.com; sangam@ait.asia

Abstract

In Asia, past and present climate trends and variability have been characterized by an increasing temperature and
strong variability in precipitation with both increasing and decreasing trends in different geographical locations
and seasons. A detailed analysis and understanding of climate change impacts on water resources and water use
sectors in Asian basins is becoming more important to develop adaptation strategies to offset the negative
impacts and harness the positive impacts of climate change. However, most of the studies reported the climate
change results at coarse spatial and temporal resolutions. Climate change projections at basin/local scale are
needed to come up with basin-specific adaptation options and action plans to reduce the negative impacts of
climate change. This study presents the climate change projections, mainly temperature and precipitation in 21
river basins of South and Southeast Asia under different emission scenarios from the Special Report on Emission
Scenarios (SRES) and Representative Concentration Pathways (RCPs) suggested by Intergovernmental Panel on
Climate Change (IPCC) in near, mid and far future. The average annual maximum and minimum temperatures are
projected to increase in all the study basins in all future periods. The range of increase of average annual maximum
temperature varies from 1.0 to 6.3°C under high-emission scenario and from 0.8 to 2.6°C under low-emission
scenario in higher latitude basins whereas the increase varies from 1.2 to 3.6°C under high-emission scenario and
from 0.9 to 2.7°C under low-emission scenario in lower latitude basins in far future. The average annual minimum
temperature is also projected to be higher in higher latitude basins. The range of increase varies from 0.7 to 5.6°C
under high emission scenario and from 0.4 to 3.6°C under low-emission scenario in higher latitude basins whereas
the range of increase varies from 1.6 to 5.3°C under high-emission scenario and from 1.0 to 3.2°C under low-
emission scenario in lower latitude basins in far future. Unlike temperature, precipitation shows different
directions of change in the study basins. In higher latitude basins, Kabul River Basin of Afghanistan may witness
the highest (82.6%) increase whereas Sikkim of India may witness decrease in precipitation by 15% in far future
under high-emission scenario. In lower latitude basins, precipitation is projected to increase by 1.6% in Southern
Vietnam to 40% in Bago River Basin of Myanmar in far future under high-emission scenario. Similarly, the
precipitation in Bangkok is projected to decrease by 1.8%, and increase by 20.7% in Citarum River Basin of
Indonesia in far future under low-emission scenario. The results of this study will be very useful in climate change
impact and vulnerability assessment, and in formulating adaptation strategies to reduce negative impacts in
various natural and managed ecosystems in study basins.
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Quantitative assessment of precipitation changes under CMIP5 RCP scenarios over the Northern Sub-Himalayan
region of Pakistan
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Abstract

Modeling the potential impacts of climate change on precipitation over the northern sub-Himalayan region is very
important to ensure sustainable water supply for Pakistan. The objective of this study is to develop statistical
downscaling models for the projection of precipitation using the outputs of Coupled Model Intercomparison
Project Phase 5 (CMIP5) global circulation models (GCMs) under four representative concentration pathways
(RCP) scenarios. The gauge-based gridded precipitation data of Global Precipitation Climatology Centre (GPCC)
having a spatial resolution of 0.5° was used as the historical precipitation. The downscaling models were
developed using non-local model output statistics (MOS) approach based on support vector machine (SVM). A
Random Forest algorithm was used to develop a multi-model ensemble (MME) for the projection of precipitation.
The model performances were assessed based on the Taylor diagram and other statistical measures including
mean bias error (MBE), mean absolute error (MAE), root mean square error (RMSE), index of agreement (MD),
Nash—Sutcliffe model efficiency (NSE) and coefficient of determination (R2). Results showed that the SVM
downscaling model simulated the temporal and spatial distribution of historical precipitation with high skills. The
ensemble of GCMs projected changes in rainfall in the range of -6.49% to 7.80%, -8.45% to 7.06%, -6.52% to
5.29%, and -8.56% to 9.14% for RCP2.6, RCP4.5, RCP6.0 and RCP8.5 scenarios, respectively. The spatial pattern of
annual mean rainfall of MME revealed an expansion of high rainfall area, especially in 2070-2099 under all
scenarios.

Greater Himalaya and Aral Sea region: Modelling glacier response to climate change

Oxana S. Savoskul
The International Water Management Institute (IWMI), Sri Lanka

Modeling glacier response to climate change is a long-standing research problem of special importance in High
Asia, where glacier reduction may threaten the seasonal water availability of over hundred million people. The
research problem of modeling climate change impact on glacier systems at large remains largely unsolved not
only in that region, but elsewhere around the globe. Its importance is difficult to underestimate because in the
absence of reliable methods for the assessment of future glacier states the large-scale hydrological modeling is
hampered too. Here, a set of glacier system models is used to show that to melt down all glaciers in the large
glacier systems of the Indus, Ganges, Brahmaputra and Amu Darya basins, an air temperature rise up to 10-15°C
is required. Under the 4-5°C warming projected by IPCC for the end of 21 century, glacier systems in these basins
will still exist but will be reduced in area by 77-89% compared with their baseline status in 1961-90. The Syr Darya
and Mekong basins will become ice-free under this scenario since glaciers in these basins are more sensitive to
climate change. The glacier systems in the Aral Sea region in their current state may serve as analogue models for
the future state of the Greater Himalaya glacier systems.
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Effects of rising sea level and changing rainfall patterns on rice and oil palm yields in Peninsular Malaysia
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Abstract:

Anthropogenic greenhouse gas emission has caused an increase in the mean global temperature which had led
to the increase of sea level and alteration of rainfall distribution patterns around the world. The agricultural sector
in Malaysia has also felt the repercussions of the ongoing phenomenon with rice and oil palm to being the primary
crops affected. Rice, which is the staple food for Malaysians is mostly grown at coastal regions around Peninsular
Malaysia, and is most susceptible to rising sea level. Sea water inundation, reported to have already occurred in
the granary areas of northwestern Selangor, could potentially increase the soil salinity of the area, adversely
affecting rice yields. Qil palm which is the main commodity crop of Malaysia has experienced declining yields,
which was believed to be due to the changes of rainfall patterns over the recent years. This study presents data
on the soil salinity status of the granary areas in northwestern Selangor through sampling of soil and analysis of
electrical conductivity of the samples along a transect from the coast towards the inland. The severity of sea water
inundation is presented by analyzing data provided by the Department of Irrigation and Drainage Malaysia and
the Meteorological Department Malaysia. The two parameters were analyzed for correlations with rice yields of
the area. Historical oil palm yields from the main oil palm producing areas around Peninsular Malaysia were
analyzed for correlations with rainfall and temperature records during the same period. The outcome of this study
provides an on- the-ground assessment on the effects of the rising sea level on rice production, and the changing
rainfall patterns on oil palm production in Peninsular Malaysia.

Vulnerability and impacts on mangrove ecosystems to changing climate: A review of South Asia’s mangrove
management for adaptation

A. Saleem Khan*
Department of Humanities and Social Science
Indian Institute of Technology Madras, Sardar Patel Road, Chennai 600035, Tamil Nadu, India
Corresponding author: asaleemkhan.cc@gmail.com

Abstract:

Although geological records show climatic changes throughout history, the present rate of global warming
threatens the survival of entire ecosystems at the regional level. Coastal ecosystems are more vulnerable to these
changes, and among the most highly affected ecosystems are the mangroves, coral reefs and salt marshes. There
are increasing speculations that mangrove ecosystem will become more fragile and sensitive to uncertain climate
variability such as sea-level rise, high water events, storms, precipitation, temperature, atmospheric CO2
concentration, ocean circulation patterns, health, and functionally-linked neighboring ecosystems, as well as
human responses to climate change. Furthermore, the socio-economic impacts of the effects of climate on
mangrove ecosystems may include and exacerbate the increased risk of flooding, increased erosion of coast lines,
saline intrusion, etc. Mangroves in the South Asian regions of the Ganges- Brahmaputra and Cauvery-Godavari
Delta of Bangladesh and India, Indus Delta of Pakistan; and Puttalam Lagoon of Sri Lanka in South Asia witness
high risks of a changing climate. Urgent action is necessary to prevent climate change-driven damage to mangrove
coastal lines throughout the South Asia region as across the world. In this context, this article reviews the state of
knowledge on the vulnerability and impacts of mangrove ecosystems to the changing climate in general and sea-
level rise in particular, with reference to South Asia (Bangladesh, India, Pakistan, and Sri Lanka). This review also
synthesizes various case studies on South Asia’s mangrove management strategies for adaptation to changing
climate. It is hoped that this review will torch more regional (South Asia) representative view of mangroves and
would allow us to better understand the vulnerability and impacts of mangrove ecosystems to the changing
climate and its adaptive management strategies at the regional level.
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Towards SDGs: Forest, market and climate change nexus in Indian Western Himalaya
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Abstract

The wellbeing of mountain communities is determined by the availability and accessibility of ecosystem goods
and services. We assessed the relationship between forest quality and wellbeing of local communities of Nanda
Devi Biosphere Reserve (NDBBR), Indian Western Himalaya, India. The NDBR landscape is characterized by scenic
beauty, remoteness, limited development and natural resource-dependent livelihoods. To assess the status of
the wellbeing of local people, relevant Sustainable Development Goals of United Nations were used as indicators.
Data on these indicators was collected in 22 villages selected based on secondary demographic information,
distance and state of the forest resources i.e. degraded and less-degraded. Semi-structured questionnaire-based
interviews were conducted in randomly selected households (n=764). To assess the quality and quantity of forest
resources, transects (n=22) were laid in the forests frequented by the sampled households. It was found that the
households located close to less-degraded forest scored high on wellbeing indicators than the households located
away from forest as they have better and easy accessibility to forest resources and freshwater which provides
alternatives for market and agricultural products. Households with access to less-degraded resources also have
access to wild fruits, vegetables and medicinal plants adding to their food and health security. Our study found
that the combination of climate change, declining forest resources and expansion of market-based economy is
leading to a shift in traditional cropping patterns, and hence on nutritional status and forest use patterns of local
people, making them vulnerable to diseases and hunger. Accessibility to an intact forest patch near a village
contributes to the wellbeing of people and increases their resilience in the face of climate change and changes
dictated by the market forces.

Enhancing soil function by reusing crop residues for reducing emission from biomass burning towards climate
adaptive Agri-Waste Management

Dipayan Dey, Tsering Gyeltshen& Purisima P Juico
South Asian Forum for Environment, 176A Vivekananda Park, Ajaynagar, Kolkata 700099, West Bengal India

Email: office@safeinch.org

Abstract

Open burning of crop residues for removal or to yield biomass energy leads to emission, pollution, and adversely
affects soil function & nutrients. Additionally, it contributes to climate change by releasing GHGs, forming
tropospheric ozone, as well as emission of dioxins owing to the chlorine content and presence of pesticides in
agricultural waste. Five hundred million tons of crop residues are diverted for energy needs every year in the
Indian eco-region, accounting for 7% of total agricultural emissions. This paper explores reusing crop residues and
horticultural agri-waste and using them as biochar or applying it raw in the field as mulch in varied geo-ecological
conditions in Bhutan, India and Philippines showed potentials in augmenting soil organic carbon and carbon
density, as well as improved soil organic matter and nitrogen content of the soil, enriching the soil microbial
environment. Perusal of the results of application of raw agri-waste and biochar in randomized block experiments
augmented soil organic carbon concentration in the top 20-cm soil layer that increased at an average rate of
0.035% each year, whereas mean bulk density of the top 20-cm soil layer decreased significantly with an average
rate of 0.0032 g/cm/yr; the application of ash has no similar impact. The applications also increased organic
matter, bulk density of soil and its porosity, thereby making it more conducive to support biological growth.
Holistically, biochar increased soil moisture as well as the residence time of nitrate in the crop root zone, providing
greater opportunity to absorb the nitrate. Another major benefit has been its ability to sequester carbon in the
soil, thereby mitigating climate change. Raw bagasse used as mulch in the agricultural field, instead of burning as
fuel, potentially reduced emission of ~ 42 %. The inferences help to determine adaptive agri-waste management
practices in diverse cropping systems in climate milieu. The results validated that locally relevant conservation
practices can be effectively adjoined with residue removal and re-application as an adaptive strategy for abating
climate impacts.
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Assessing the relevance of research and capacity development to sustainability goals: The Asia-Pacific Network
for Global Change Research (APN) knowledge synthesis (2013-2018)

Tandoko, Effendi
United Nations University, Institute for the Advanced Studies of Sustainability (UNU-IAS), Japan

Abstract

Countering climate challenges will need genuine multi-layered approaches under the cooperation of various
stakeholders. For years, the Asia-Pacific Network for Global Change Research has been channeling that by
providing grass-roots solutions while acting as a vessel for science-policy intercommunication. Thus, the objective
of this synthesis is to review the extent of relevance that APN projects have so far achieved upon the targets of
Sustainable Development Goals and the Paris Agreement, as well as its possible contribution to the upcoming
IPCC ARG6. Data is garnered from peer-reviewed documents of various case studies conducted under the aegis of
APN, which have gone through two scanning phases to identify their scope and level of significance. A modified
solution scanning with Likert-scale is used to categorize the outcomes’ relevance with the predetermined
indicators and targets of the international climate and sustainability regimes. Findings suggest 108 distinct topical
and cross-cutting activities that are highly concentrated in South and Southeast Asia with many of them asserting
the importance of community-based adaptation and mitigation actions to address issues related to ecosystem
and biodiversity, extreme weather events, water-food-energy nexus, sustainable waste management, and climate
education. Beyond that, the synthesis has undoubtedly proven APN’s function to fill existing knowledge gaps by
facilitating scientific exchanges through SEACLID/CORDEX-SEA for AR6 among others, attributing the observed
impacts of socio-ecological changes, and developing specific place-based capacities against disaster risk and
vulnerabilities. However, despite the opportunities APN possess to extend its program coverage, its strength is,
paradoxically, also its weakness as specific case-study models are hardly likely to be replicated elsewhere in the
context of sustainable development. Ergo, future programs should recognize the interlinkages and trade-offs of
past activities with regular assessment to avoid being redundant down the line.

How do we assess vulnerability to climate change in India? A systematic review of literature

Chandni Singh, Tanvi Deshpande, Ritwika Basu
Indian Institute for Human Settlements, Bangalore, India

Abstract

In countries like India, where multiple risks interact with socio-economic differences to create and sustain
vulnerability, assessing the vulnerability of people, places, and systems to climate change is a critical tool
to prioritise adaptation. In India, several vulnerability assessment tools have been designed spanning
multiple disciplines, by multiple actors, and at multiple scales. However, their conceptual, methodological, and
disciplinary underpinnings, and resulting implications on who isidentified as vulnerable, have not been
interrogated. Addressing this gap, we systematically review peer-reviewed publications (n = 78) and grey
literature (n = 42) to characterise how vulnerability to climate change is assessed in India. We frame our enquiry
against four questions: (1) How is vulnerability conceptualised (vulnerability of whom/what, vulnerability to
what), (2) who assesses vulnerability, (3) how is vulnerability assessed (methodology, scale), and (4) what are the
implications of methodology on outcomes of the assessment. Our findings emphasise that methods to assess
vulnerability to climate change are embedded in the disciplinary traditions, methodological approaches, and
often-unstated motivations of those designing the assessment. Further, while most assessments acknowledge
the importance of scalar and temporal aspects of vulnerability, we find few examples of it being integrated in
methodology. Such methodological myopia potentially overlooks how social differentiation, ecological shifts, and
institutional dynamics construct and perpetuate vulnerability. Finally, we synthesise the strengths and
weaknesses of current vulnerability assessment methods in India and identify a predominance of research in rural
landscapes with a relatively lower coverage in urban and peri-urban settlements, which are key interfaces of
transitions.
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Climate risk and vulnerability Assessment (CRVA) over Hindu Kush sub-regions (Bajaur, Mohmand and Khyber
agencies) of Pakistan.

Shaukat Ali
Global Change Impact Studies Centre, Ministry of Climate Change, Pakistan

Abstract

Future projections of climate change and climatic extremes in a data-scarce region of Hindu Kush (Bajaur,
Mohmand and Khyber agency) is a challenge due to its varied topography and hydro-climatic conditions. The data
of 05 GCMs and 03 RCMs for RCP4.5 and RCP8.5 (19762100) is downscaled with Spatial Disaggregation Quantile
Delta Mapping and Best Easy Systemic methods respectively, using 1 km reference datasets. Future extremes
were projected by using indices developed by Expert Team on Climate Change Detection and Indices. GCM
projections of RCP4.5 show warm and wet conditions in regions of Bajaur and Mohmand agency while the regions
in Khyber agency show warm and dry conditions. RCP8.5 shows warm and wet conditions in all the regions of the
study area and it shows double increase in temperature compared with RCP4.5 till the end of century. While the
behaviour is different for precipitation where RCP4.5 shows decrease in precipitation in 2071-2100 whereas
RCP8.5 shows greater increase in precipitation in 2071-2100 as compared with 2006-2041 and 2041-2070
respectively. RCM projections of RCP4.5 show warm and wet conditions in all the regions of the study area.
However, in the mid-century, the Khyber agency will experience drier conditions which will become wetter
towards the end of century. Precipitation in RCP8.5 shows overall wetter conditions in all regions. These variations
in temperature and precipitation in the region can have serious implications in terms of rapid snow melt and
increased river flow which make the area vulnerable to flash floods. In terms of climate extremes, SU, WSDI,
TX90p and TN90p show an increasing trend while the number of cool nights and days has decreased annually over
all the regions. CDD and CWD are decreasing. Overall the model results are satisfactory with little uncertainties
for baseline periods while it increases slightly for the future periods.

Household vulnerability and adaptation to land and forest degradation associated with climate change in Kanan
Watershed, Philippines

Juan M. Pulhin, Lorena L. Sabino, Josephine E. Garcia Catherine C. de Luna, Liezl B. Grefalda & Canesio D. Predo
University of the Philippines Los Banos, Philippines

Abstract

In the Philippines, land and forest degradation in watershed areas is primarily caused by a number of interacting
human, institutional, governance and climatic factors. These include among others, uncontrolled access to forest
lands which increases upland migration, and inappropriate land uses such as cultivation of steep sloping lands,
shifting cultivation or kaingin system due to lack of livelihood opportunities. Deforestation and irresponsible
mining operations further intensify the degradation due to weak governance and the lack of accountability
system. Moreover, the persistence of land and forest degradation is heavily aggravated by climate change-related
extreme events which result in soil erosion, siltation of water courses and loss of biodiversity affecting forestry,
agriculture, settlement, and coastal areas, thereby continuing the vicious cycle of poverty and environmental
deterioration. As such, this study assessed the household vulnerability and adaptation to land and forest
degradation associated with climate change in Kanan Watershed, Municipality of General Nakar, Quezon
Province, Philippines. Data were gathered through household surveys involving 189 respondents, complemented
with focus group discussions (FGDs), and field observations from 2014 until 2018. Household vulnerability to land
and forest degradation was assessed based on biophysical and socio-economic factors using equal and unequal
weighting methods. Results using both methods showed that households’ vulnerability to land and forest
degradation associated with climate change fall into low to moderate vulnerabilities with the majority being
moderately vulnerable. Typhoons and heavy rainfall which cause floods/flash floods and landslides are the
common climate risk events experienced by the communities in the study area. Considering that future climate
change impacts including land and forest degradation are likely to worsen under the business as usual scenario,
transformational adaptation is key to minimize the disaster risks and reduce climate change vulnerability,
including its associated loss and damages. This goes beyond the current and planned adaptation strategies
identified by the households and local stakeholders to include the transformation of socio-economic, political,
and governance structures and processes that perpetuate and reproduce households’ and communities’
vulnerability.
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Vulnerability assessment in coastal areas of Misamis Occidental, Southern Philippines and its implications for
development of climate-resilient communities

Venus Leopardas, Wilfredo Uy, Lovely Parungao, Jerico Consolacion, Garry Marapao and Hessed Cabanilla
Mindanao State University at Naawan, Institute of Fisheries Research and Development, 9023 Naawan, Misamis
Oriental, PHILIPPINES
1 Corresponding author: wilfredo.uy@gmail.com

Vulnerability assessment can recommend strategies on how communities adapt to climate-driven hazards. The
study conducted vulnerability assessments towards climate-driven hazards (i.e., sea level rise, storm surge and
tropical cyclone, watershed runoff) on selected coastal areas of the municipalities of Tudela and Plaridel, and city
of Oroquieta in Misamis Occidental, southern Philippines following some standard protocols. Results showed that
most of the coastal areas with few to no natural buffers (i.e., mangroves, seagrasses, and corals) had relatively
high vulnerabilities to hazards, more specifically to cyclones and surges, compared with coastal areas with
presence of natural buffers. More often these areas consisted of human settlements situated in close proximity
to the coasts, or with the presence of solid-based structures in the foreshore, or a combination of these situations.
Coastal integrity vulnerability assessment also revealed relatively higher vulnerabilities on coastal areas to sea
level rise and wave impacts with low-lying coastal slopes, settlements close to the shore, absence to little extent
of beach vegetation and coastal habitats, and the like. Remote coastal areas also happened to have few to minimal
disaster-risk equipment / interventions. This study highlights the importance of soft engineering for natural
coastal protection and the urgent need to revisit and enhance coastal land-use plan and risk-reduction strategies
so that coastal communities can be fully supported in adapting to the the changing environment.

Vulnerability of poor women to climate-linked water stresses: Case study of slums in capital city of India
Theme: Poverty, livelihoods and sustainable development

Jagriti Kher?® & Savita Aggarwal®
@ Assistant Professor, “Associate Professor, Department of Development Communication and Extension, Institute
of Home Economics, (University of Delhi, India)

Abstract

Provision of safe water for the household is one of the Practical Gender Needs of women, which in turn is crucial
to enable them to meet their Strategic Gender Needs such as skill development and income generation. In
developing countries including India, a considerable section of rural and poor urban families lack access to safe
water and sanitation, adversely affecting women and children who have to headload water. Trends of
urbanization show that by 2030, almost 2 billion people will come to live in slums and related settlements with
inadequate access to water and sanitation. Climatic changes coupled with non-climatic drivers affecting the
guantity of water availability as well as its quality will further confound the scenario. The present study has been
conducted to assess the vulnerability of poor slum women of Delhi, India to climate-linked water stresses using
guantitative and qualitative approaches. An index ‘Climate Vulnerability Index for water at the household level’
(CVI-WH) was used to quantify the vulnerability of slum women; several Participatory Learning and Action (PLA)
tools were used for the qualitative study. The results have shown that slum women were highly vulnerable to
climate-mediated water stresses with a CVI-WH score of 0.63 as compared with the whole of Delhi placed at 0.36.
This was due to poor access to water resources, limited human development, a dismal state of environment and
climatic stresses. Thus, if the quality of life of the slum women has to be improved, it is very important to invest
in water-related infrastructure and equip the poor women with skills and knowledge to enhance their adaptive
capacity to face climatic variability and extremes. This can enable them to lead climate resilient lives.
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Potential risk of tropical diseases occurring in the Mountain Regions of Central Asia
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Abstract

Asian terrestrial land occupies a space from the Pacific Ocean to the Black Sea, where the Central-Asian mountain
region is located with over a billion population of mountain inhabitants. During the last decades, the number of
natural disasters in Central Asia have greatly increased due to intensive global increase in temperatures. These
changes have a direct impact on human health and on health systems as a whole. The welfare of mountain
communities, in comparison with flat territories, demands essentially big biological and physical power expenses.
According to the World Bank's report Adaptation of Europe and Central Asia to Climate Change, the impacts of
temperature increase can bring profound consequences on public health. Climate warming promotes the
development of many infectious and parasitic diseases. Climate change can cause an increase in the incidence of
diseases of the cardiovascular system, infectious diseases transmitted through air and water, intestinal infections,
including malaria, as well as diseases carried by ticks. Examples of the more direct and obvious threats to the
health of mountain population are infectious diseases spread through contaminated water, and vector-borne
diseases such as tick-borne encephalitis, dengue fever, malaria and etc. We believe that it is necessary to include
the sub-project Development of Prevention Measures on Tropical Diseases in Mountainous Regions of Central Asia
into the World Bank’s Program Adaptation of Europe and Central Asia to Climate Change. This paper will discuss
factors leading to possible tropical diseases occurring in the Central Asian mountain regions and preventive
measures.
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Towards SDGs: Forest, market and climate change nexus in Indian Western Himalaya, Dr.
Pariva Dobriyal, Wildlife Institute of INdi@.......cuevie i
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Summary

» This presentation aims to show features of interactions,
modelling, data, significant applications, and
considerations of urban policies.

Ehe New ok Times

ipcc g

S — Heat and Humidity Are a Killer Combination

GLOBAL WARMING OF 1.5°C

rolated global greenhouse gas emission pathways,
in the context of strangthening the gobal response
to the threat of climate change, sustainable
developmont. and efforts to eradicate poverty

Schematic Diagram of Climate Change
Processes

Maore convection in
maoister atmosphere

TROPOPAUSE
It N
A

Ocean thermocline-
coupling;turb<->wave?

= = donores chmges watk pinder warming & s

Sea Level Rise

dense populations
low elevations
appreciable rates
of subsidence
Inadequate
adaptive capacity.

o
.

Vit wasi gt w— s o v

Areas that are vulnerable to coastal flooding caused by
future relative or climate-induced sea-level rise.

There are engineering solutions in other critical areas
Nicholls & Cazenave, Science, 2010

e 17ty Ocam w2

SR T —

Tropical cyclones
— trends in time and space
- toward equator?

Webstes, et al. Science, 2005

Regional weather forecasting

Weather forecasts days ahead need global data, but high
resolution (£1km) global numerical forecast models are too
expensive

Strategy: use information from a lower resolution (=10km)
forecast to drive high resolution regional forecasts

E.g. MetMalaysia use 3 nested models, with
boundary conditions from a global forecast for the outer domain

The inner domain can in turn be used to drive urban models
such as for KL

2

ME TMataysia

mosT)

WRF MODEL DOMAINS
nested within global model

12°N
10°N
BN

[

2N

120

100°E 105°E 10E 115°E

provides input to high resolution urban models

Mesoscale weather forecasting

There are weather processes specific to the tropics
— clouds, deep convection, tropical cyclones influenced by
ocean-atmosphere interaction (turning to tropical storms
nearer the equator), .....

To what extent should general circulation models be adapted for
tropics — regional/urban forecasting 77
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Typhoon Haiyan 2013
‘most powerful storm ever to make landfall’

Alaxandor Smth anc Becky Brat
T Thew

. NBC NEWS

The most powerful storm ever to make landfall battered the
Philippines with winds approaching 200 mph early Friday.

Millions of people fled in search of safety ahead of category-five
super typhoon Haiyan, which caused mudslides, flash flooding and
a storm surge with waves of up to 30 feet.

Typhoon Haiyan 2013

Typhoon was so strong
that water was blown off
shallow seas regions

More complex modelling
required ....

Gy g

Lzer Trphzon Hupes maves sowerth foe Pbepnes

"It is the most powerful storm ever to make landfall,” Weather
Channel lead meteorologist Michael Palmer told NBC News, "Itis
as strong a typhoon as you can get, basically.”

Haiyan made landfall with winds near 195 mph, Typhoons and
cyclones of that magnitude can blow apart storm-proof shelters due
to the huge pressure they create, which can suck walls out and blow
roofs off buildings.

Authorities in the Philippines earlier wamed that 12 million people
are at risk,

Climate effects in large urban areas

« Trends:
urbanisation of
global pop 60-
70%

+ Megacities:
pop~ 10 million
L~ 30-100km

o Greater hazards - location? contribution to global trends?
o Greater vulnerability — environmental; geophysical
o Economic - supplies; trade; global effects

Special features in tropical cities

+ Building morphology — density;

o a
heterogeneity R ey
+ High temperature — cooling load; energy
consumption... conimion
« High humidity — human comfort; energy
consumption; rainfall...
» Low wind — poor dispersion; urban heat; Ui il g

air pollution (internal, external) ...

COMPLEX METEOROLOGY AND ENVIRONMENT OF A MEGACITY
Hong Kong; new flow physics; buildings 400m high ; limited air flow

<vaa-—zg

IO~ =

tez
e i the 2 pe t 2

Prof Yuguo Li —-HKU.

From Mark Saunders (UCL): work in progress for NUO Resilient Cities
using rainfall station data provided for the project

1-Year Return Level of Extreme 1-hour Rainfall in the vicinity of
1999-2007 2008-2016

» heavier rainfall in KL than in surrounding less urban areas
» frequency of extreme rainfall events is increasing
. modelling (e.g. Hong Kong)suggests orography, forestry,... effects

WRF-UCM

Urban heat

evening

April: lower UHI at 1500 to 1800
due to convective precipitation

R o TN .
TB 1206 0 061218
Ool, etal. JGR, 2017 (U Nottingham Malaysia Campus, KL:; MMD, etc)

WRF-UCM

Rainfall

Aourssates Raitok
nnaﬁ'hwnu T

Ooi, etal JGR, 2017
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CFD

Wind weakening due to a
denser and higher buildings

Avesset Mt Wt Sgead (nis

observed CFD modelling

Peng, et al Enargy&Bigs, 2018

Dispersion of
pollutionin
streets

-V
Local
Effects-

/] B81+00:08:21:08R0 1
complex variation of pollution below buildings-but pollutants mix up to
inversion layer above buildings. (deterministic or statistical methods)

CFD and physical modelling =i

Pedestrian-level wind speed
enhancement

>

Freestream wing wih
reference wind speed, Ust

Waids at the ground

oo of buiings aflow
Bubdings biock winds, wisds 1a Sow thiough
cansine; ot 3paces thareby
betwoen bubdngs o g near-grouns
b ow wind peeds wd speads

ground wind speed (Use) &
1 25"

Dear oear.ground wind speed (Usss) is
abeut 25% of e feestiean U ot 0% of the mesteam L

Chaw & Norford, Buikling and Envwronment 2018

Energy usage of
high computing

Simpler, faster,
localised models

Bitcoin emissions alone could push global
warming above 2°C

Localised model: ADMS-Urban features

Temperature
o Boundary layer height
Humidity altered byr:m‘:: ene'?gy
flux balance
Wind speed
Heat flux
I variations
T =
Boundary layer \ Urban
profiles advected A morphalogy Building fabric &
from rural locations: AV3l|3hll“tY of surface properties
water

temperature, humidity
wind speed (differs at
night)

Parameterising urban datasets

How are the local variations and anthropogenic heat sources derived?

Local albedo &
building geometry

Local availability
of moisture

Local
changes in
roughness

Anthropogenic
heat from
buiklings & reads

Model results: London

Example satellite image of land surface
temperature (June 2011)
v

ax

VLR

foh |
By %]
R Rt o
LandSst imags of nd sixtsce ADMS-Urban modelled surface
temperature (°C) (26" June 2011) with I o |
Crsolor Load St &k Boider o temperature (°C) (18 August 2012)

Taken from “Reducing urban heat nisk
A study on urban heatrisk mapping
and visualisation” July 2014

© Arup / UK Space Agency

Example modelled temperature ~
3.0 m (August 2012)

ADMS model Satellite images

More data needed:
+ Detailed land use data outside KL city
+ Hourly meteorological station data for upwind inputand validation
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AQ model results: Kuala Lumpur

Daily average NO2 inside KL city
boundary, 1 June 2014

Good
agreement for
usual traffic
pollutanis

NO, (ugm™)

Average diurnal
variation (NOx

hour Cheras)
Good
agreement for
PM - Time series
3 < - dominated b (PM10, Batu
; ominated by | Muda) |
T 7 regional
ey ¥ | l‘rfansport
>
0 25

NUOF project: Multi-Hazard Platform

Multi User

3sh Floods e 0

[
WFseadpri —

ds / F

Meteorological

Landslides

= UNIVE
W\IAI,,
Sink Holes

B=

XM EMTY

t vt M PAKAR

Supplementary Studies

Backend Databs Server and

Data Processing Engine

Designed to deliver directly to the
Local Counc
City Hall of Kuala Lumpur (DBKL)

PROJECT STEERING COMMITTEE
Chair: DBKL Representate
Seccetariat: City Planning
Members:

NADMA & Key Stakebs
Project & Thematic Leaders

DKL & SEADPRI-UKM

Ensure multi-hazard platform
interoperability with national
system: NADMA

0 Keala Lumpur

Explicit involvement of key
stakeholders through the Project
Steering Committee.

MANAGEMENT, CAPACITY BUILDING AND OUTREACH [WP 0]
Project Leaders:
Prof. Lord Julian Hunt (UoC) & Prof. Joy Jacqueline Pereira (SEADPRI-UKM)

- — — el Maisysisn Thematic Leaders will play

MULTI-HAZARD |
PLATFORM

GEOPHYSICAL
HAZARDS

ETEOROLOGICAL) |
PARAMETERS

ATMOSPHERIC
HAZARDS WP 0 involves:.

DBKL inception, mid and final

Thematic Leaders:
SEADPRI-UKM &
CoRE

Thematic Leaders: || Thematic Leaders:
University of
Cambridge &

{[Thematic Leaders:
British Geological || CERC & UKMP

Survey &
Universiti Ma

hops
+ & thematic capacity bullding
workehops in Malaysia
+ 1 Training on outreach &
commercialisation etc.

| WeLLWPL2 )\ WP2LWP25 )| WP2.6-WP2.9 WP31-we32 |
\ A AN\ - e

/N

Approach and Innovation Features

This serves as the basis for

PHASE 1: PHASE 2: PHASE 3:
METEOROLOGICAL HAZARDS MODELLING MULTI-HAZARD :’n‘r':;’;‘-:"i’::’_'?l“‘ around
FORECASTING % FORECASTS Jon phissegs= \

7 —. [ cropuvsicat azaros it

( | « Flash floods & fiocds MULTI-HAZARD K
SNTRCROLOSIAR « Landsiides PLATFORM LEomcarting:  Ps s
s oserisiens * 2 Modelling; and

* Precipitation \ WP2L1wP2s managing and « Phase 3 is’oﬂ Multi-hazard
* Tempersture | e communicating lsad

* Humidity ATMOSPHERIC HAZARDS | risks in @ changing

Each Phase comprises
several work packages (WP)

* Strong winds
with innovation features

| weriwerz ) * Urban heat
— « Air pollution *
\_WP2.6-WP2.9 )
e ‘ over 34 months.
Bl Octails are specifiedin the
MANAGEMENT, CAPACITY BUILDING AND OUTREACH [W? 0 S St

Risk Register has been
developed

« Wind Speed I

Deliverables will be achleved

Innovation 1: Adeptation and customisation
of temperate UK models for tropical climate

/\ Innovetion 2 Multr
hazard platform for cities

*

MODELPROJECTED WIND AND RAINFALLOVER KUALA
LUMPUR ON GIS PLATFORM
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the frontine role in dealing with DBKL.

Bnda of Science
for Geophysical
Information, Kelang

Boundary of Science for
Meteorological &
Atmospheric
Information, Kelang
River Basin

CURRENT MODEL OUTPUT PRODUCT WHICH DOESN'T CATER FOR KUALA LUMPUR SPECIFICALLY

DETAILED VIEW OF GISLAYERSTO BE OVERLAIDON TO THE
APPLICATION

1 Online sddress

a laye




TIMESLIDER TO CONTROLTHE TIME OF WEATHERNOWCASTAND

FORECAST

* Input:

— hazard models provide physical risk information for next
few days

* Output:

— Decision ‘theatre’-> tailored products for decision makers

””h'UY

+/0. 40

| l'l ,,.MM 0w
i MIJ_MJ“,Q%N :

[T
Saving the climate without sacrifice

Modern trends such g car-sharing cowid help to limat warming

v { =

Humanity can it gobal wammiog and, at the same time, salse the quality of ife
around the woeld

Solarg's.com

Energy Saving

Wuhan, China, Nafwe 2018

Local Energy: solar panels

Cooling effect

Solar Panels Keep Buildings Cool

Dominguez et al. Sofar Energy 2011

Solar farms
e (S b

Solar farms offer bonus for tropical
crops

chmatenewsnetwork

Local Energy: solar panels

Cooling Effect
Shading
Less water loss

Amstrong et. al ERL 2016

Innovate UK MIGHT 553 Newon-Ungkuomar g

SCIENCE
Ve AC iGN

Thank you for your attention
and | look forward to our discussion!

Professor Julian Hunt
Jjulian.hunt@ucl.ac.uk

lM\Hm'nm & UNVERSHTY { =
5 CAMBRIDGE @W"::__ \seadpri [t /W ‘Ua 0
UKM 2
| :yc B CERC G PAKARUNDING S oo

Cuesta = £
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Global Warming of 1.5°C

Joy Jacqueline Pereira

IPCC WG Il Vice Chair
&
Universiti Kebangsaan Malaysia
(SEADPRI — UKM)

ipcc

ow cHmate change

@e

FAR SAR TAR AR4 AR5 SR15 MR ARS
(] ® ® 3 ° ° e e o o
IPCC - jointly  UNFCCC Kyolo Adaptation  2°C limit Paris Agreement! SROCC | UNFCCC
established by | Protocol L ; . SRCCL | Global
VMO and UNEP —— |

! Stocktake

2023

o o
2021-2022

L
2013-2014

1970s-1980s

The role of the IPCCis ...

at

..to on a comprehensive, objective, open and transparent
basisthe

relevant to understanding the scientific basis of risk of human-
induced climate change, its potential impacts and options for
adaptation and mitigation.”

“IPCCreportsshould be
theymayneedto

, although

relevant to the application of particular

u

policies.

..that has made an impact

SAR(1995)

ARA (20

ARS (2013/2014)

Sixth
Assessment
Cycle of the

IPCC (AR6)

Gkl Warme o 15 °C. o PCC. spacis ropcr n e e f ghobl warmnrs
o15c

change Lt mgrasancn e agerrare food
eecarey and gresshouse 3oz Sures o eyl

Sepramber 20

201 2006 PGC Guidsines

Gas Inventones

May 2018

% LI and
in2021

Syrihess Regort 10 e Sah Assessment Regort Apeil 2022

UNFCCC global stocktake 2023

Atsariion cn eities n ARS including a conference and
special report on Ghes in ART

Where are we now?

Since pre-industrial times, human activities have
caused approximately 1°C of global warming.

+ Already seeing consequences for people,
nature and livelihoods

+ At current rate, would reach 1.5°C between
2030 and 2052

+ Past emissions alone do not commit the
world to 1.5°C

Pl @@

MIERGOVERNNENTAL FANE

S P M 1 Cumulative emissions of CO, and future non-CO, radiative
forcing determine the probability of limiting warming to 1.5°C

Maximum temperature rise is determined by
cumulative net COZ2 emissions and net non-CO2
radiative forcing due to methane, nitrous oxide,

and other ic forcing agents.
.| wo ) icn-Cll rackaties Tarcing pathmys
year [B8y) Wates per square metre [Wm?)
'
-

o i Lo | we
IPCC & @
mTeiGovianMEsTaL rauiL ow CHMETE change  weo Cnir
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At 1.5°C compared to 2°C:

rise for centuries

rising seas

Impacts of global warming 1.5°C

» Less extreme weather where people live,
including extreme heat and rainfall

» By 2100, global mean sea level rise will be
around 10 ¢cm lower but may continue to

+ 10 million fewer people exposed to risk of

ov cHimate change  wo

ipcc

@@

Impacts of global warming 1.5°C

At 1.5°C compared to 2°C:

+ Lower impact on biodiversity and species

+ Smaller reductions in yields of maize, rice,
wheat

+ Global population exposed to increased
water shortages is up to 50% less

ipcc

« climate change

@®

At 1.5°C compared to 2°C:

that depend on them

Impacts of global warming 1.5°C

+ Lower risk to fisheries and the livelihoods

+ Up to several hundred million fewer people
exposed to climate-related risk and
susceptible to poverty by 2050

v climate change

How the level of global warming affects Impacts and/or risks
associated with the Reasons for Concern (RFCs) and selected
natural, managed and human systems

SPM?2

Impacts and risks associated with the Reasons for Concern [RFCs)

Confidence level for transition: L=Low, M=Medium, H=Hiah and YH=Very high iDcc

=« climate change

INTEAGOVEANNENTAL FAND

natural, managed and human systems

Impacts and risks associated with the Reasons for Concern [RFCs)

How the level of global warming affects impacts and/or risks
S P M 2 | zssociated with the Reasons for Concern [RFCs) and selected

Pruspbe indicates wery high
tisks of severe impactisks
e the presence ol
SHERINENE ITSVOrSIbINEy of
the persistence of
climate-relaed haards,
combined with mited
iy to adagt due 1o the
nature of the hazard
Impactsrisks,

Rovd indcatss savars and
miezpresd IngaCtssis.
Vallow Indicates that
Impacts/risks as ditectable
anet ataributable toclimate
change witha besst mesdium

ol
‘White incicates that no.

]
2
£ " i
i |" l I " .
Bz 15 i i
5% [+ " | |~. e
#iu 3 !
£ s
i: n ot il
55 I
&, otk
RFE1 RFc2 RFC3 BFCs BFes
Usiqueand  Extreme  Distribui ciobal  Largescake Levelof additionsl
thi wethr of impacts singular
systoms wvents Fmgsm ovents toclimate change

Confidence level for transition: L=Low, M=Medium, H=High and YH=Very high

INTEAGOVIRNMENTAL PANE

os climate change  wio

atrbutabie o dimate
changs.
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How the level of global warming affects impacts and/or risks
associated with the Reasons for Concern (RFCs) and selected
natural, managed and human systems

Impacts and risks for selected natural, managed and human systems

Tourbm  Hestrelsted
el
and mortality

" Warm water Mangrowes Smalscale  Arctic
conls lowlatitude  region
[

Confidence level for transition: L=Low, M=Medium, H=High and VH=Very high ID CC
. @ ®
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Transitions Consistent with
1.5°C Global Warming

[ ol
|
l , Emission Pathways and System U

=

au v ow climate change

;

|
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Greenhouse gas emissions
pathways

+ Limiting warming to 1.5°C would require
changes on an unprecedented scale

Deep emissions cuts in all sectors
A range of technologies
Behavioural changes

Increased investmentin
low carbon options

ipcc

climate change

@®
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Greenhouse gas emissions
pathways

+ Progress in renewables would need to be
mirrored in other sectors

* We would need to start taking carbon
dioxide out of the atmosphere

« Implications for food security, ecosystems
and biodiversity

ipcc

climate change
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S P M 3 a I Global emissions pathway characteristics

Non-CO, emissions relative to 2010
Globol total net COu emissions.
B s €O

pvheny botos gl e 015

o et e 0 D S S ——
vt e 375 [ p————
bl i

IDCC @®

climate change o L

S P M 3 b | Characteristics of four illustrative model
pathways

model pathways

of ibutions to global net COz emissions in four il
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Indicative linkages between mitigation and

sustainable development using SDGs (the linkages
do not show costs and benefit)

SPM4

Length shows strength of connecton Shades show level of confidence
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Indicative linkages between mitigation and

sustainable development using SDGs (the linkages
do not show costs and benefit)

SPM4

Length shows strength of connection
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e e e o et (e s b
pentaerirny

Enargy Supply Enargy Demand Land
Tdeos  Sywagiec Tadeots  Spserge Tredeetts  Symegies

m=— gm=

ipcC @

— rrrgoveannestas ravrs ou Climate change o L

Howthe IPCCpre

W cuter a.«..‘q and developed
erere nominated & et
oy overne

paresits reports?

Nomination of authors

Governments and ctrerver
,..‘,.-.-um nomiete

-
‘-—'\_é poc ;W
ST s, SEmiri s o ets

The 2ot thraft of the report and 1at dealt Authars peopare &
of the Susnsary for Policpmatees 6 PMI V53 deatt wich b5
= rrviewed By Qovermments s sxgerts i by Experts

: §
-

Government review Approval 8 sccoptance
o1 Tenat eTs SPAR

Bureaus select mithors.

Final drags repor
P e

Asthors prepae final deafts Working Geouprfant
O e ot ard S804 wdueh fimal alt SPAY i grepason s S vt
are w01 10 gavemmants e spprava ¥ ccopex ropri

. e

Gomernmmets rre the

Contribute to existing literature

508 vmore o s e 1o e sl o
Ve v o F s 13 s s B St e

As Authors or Review Editors

xguriboes
PO et ot

As Expert Reviewers
A T Ba svstvnd 3 e B 00 e g Exper e of e R
T T Gt e Cond ey S

Authorteams— CLAs, LAs, REs

Usually more experienced scientists and practitioners

Coordinating Lead Authors [CLAs] = CLAs and LAs develop the chapter content

= REs ensure comments from the review process
are taken into consideration by the team

Lead Authors (LAs) Salectad following a call for nominations

+  Proposad by IPCC focal Paints fram
governments and abserver arganisations, and
the IPCC Bureau

Review Editors (REs) +  Selectsd by the Bureau of the relevant IPCC

Working Group ar Task Force

Call for nominations are published on the IPCC
website:
httpe/fipce.chy

Contributing Authors (CA)

Chapter Scientists (CS)

34|Page



Author teams— CAs

Coordinating Lead Authors [CLAs)

Lead Authors (LAs]

Review Editors (REs) Prepare technical information in the form of

text, graphs or data

Contributions
+  Solicited by LAs
+ Unsali contributions alse encouraged

Contributing Authors (CA) —

Chapter Sclentists (CS)

Authorteams—CS

Coordinating Lead Authaors (CLAs)

Lead Authors [LAs)

Scientific assistants who provide support to the
author teams
* Technical aspects including cross-checking

between findings in different parts of the report

Review Editors (REs)

+  Additional fact-checking
«  Reference management

Recruited

Contributing Authors [CA)

* Directly by CLAs
*  Through a callissued by the TSLS

http:/fwe ipee.chi

Chapter Scientists (CS)

hittp:/fwwwipee-
w2 awi. e
httpedf
http:ferweripce-

o ipCe-wi 3 5c uk,

nggipiges.orin/

Productsand Important Milestones

SR15 SRCCL SROCC TFI MR ARG
Call for nominations Oct 17
First Order Draft Jul 17 May 18 Apris Decl?
Second Order Draft Jan 18 Oct 18 Nov18 Jul1g
Final Government Review May 18 Aprl9 Junl8 Jan19
Approval Plenary Oct 18 Aug 19 Sept19 May 19

Other Activities

How to Contribute?
2017

2018 : 2019

50D —Jan
Appraval - Oct

FOD - May _
s0D Z oet Approval  — Aug
;gg - ﬁgl, Approval  — Sept

Climate Resilience (Frof.
Rajib Shaw, Keia
University, Japan)

2 pheri
Composition and Climate
Change (Prof. Mohd.
Tallb Latif. Univ.
Kebangsaan Malaysia)

3.Asgian Atmosphere-
Ocean Processes (Prof.
Manju Maohan, Indian
Institute of Technalogy
Dehi)

4.Urban Meteorclogy and
Climate (Erof. Johnny
Chan & Prof. Jimmy
Fung, Hong Kong)

5.Climate Change, Floods
and Anthropogenic
Activities (Prof. Zulkifli
Yusup, Univ. Teknalogi
Malaysia)

http://www.ancst.org/
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Cities and Climate Change Sclence Conference Mar 18

Expert meeting on SLCF May 18

Expert meeting on Regional Aspects. May 18

Outreach Activities
~ Special Topic Groups

{ Asian Network on
\ ", Climate Sciance and Technalogy 1.Disaster Prevention and
i o+ (ANEST)




Climate Change 2013: The Physical Science Basis

Working Group | contribution to the IPCC Fifth Assessment Report

T A T A~

of. Dr. Edvin Aldrian

rou ge Chair
Research Prc

Worlshop on status of Climate Science and
Technology in Asia, H
Kuala Lumput, 15 November 2018 L oo

Outline

*Global changes challenges
*Human influence on climate

+ Attribution of climate change
*Global Climate parameter changes
*Outline of IPCC AR6 WG1

Rockstrom, et al. 2009. Planetary boundaries:exploring the safe operating 3
space for humanity. Ecology and Society 14(2): 32 .
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Magnan et al., Nature Climate Change, .
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Population, wealth and emission

Drivers of Anthropogenic Emissions
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Key SPM Messages

19 Headlines

on less than 2 Pages

2010: 259 Authors Selected

2009: WGI Outline Approved

Warming in the climate system
is unequivocal
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Warming of the climate system
is unequivocal
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Warming of the climate system
is unequivocal
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The total radiative forcing is positive and has led to a net absorption of energy
by the climate system. The greatest contribution to this radiative forcing is due
to the increase in the atmospheric CO, content since 1750
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Humans are changing the climate

change over the period 1951-2010

Other anthropogenic forcings

‘Combined anthropogenic forcings

Natural forcings

}—— Natural internal variability
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Annual mean hydrological cycle change (RCP8.5: 2081-2100)

New greenhouse gas
emissions will imply
continued warming and
changes affecting all
components of the
climate system. Reducing
climate change will
require significant and
sustainable reductions in
greenhouse gas
emissions.
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Implications of 1.5 and 2 ° global warming
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Projecting Future Climate Requires GHG
Concentration Pathway

Indicative anthropogenic radiztive forcing for the RCPs
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The window for action is rapidly closing

65% of our carbon budget compatible with a 2°C goal already used

-
Limiting climate change will require
substantial and sustained reductions
of greenhouse gas emissions.
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Observed change in precipitation over land
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Tropical phenomena: Convergence Zones

Rainfall Change
[medium confidence)
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= Special report on 1.5°C (09/2018)

= Special report on ocean and cryosphere (2019)

= Special report on desertification, land
degradation, sustainable land management, food
security (2019)

« TFI methodological report on greenhouse gas
emission inventories (2019)

* Main assessment report of WGI (end of 2020 —
beginning of 2021)

Calling for Chapter Scientists
« IPCC Special Workshop on Cities early 2018

iCC we

i}’.ay ARSWIEHRGEPSS |

+ Land climate and regional changes

* Linking CO, emissions pathways with
regional changes quantitatively

« Land hot spots (interface between
physical processes, impacts and
mitigation):

« Agricultural areas
« Cities, mountains, forest regions

[OppoRUNty o InVoIVementinNIPCCIProcess

- As lead author

- Coordinator lead author

- contributor and

- review editor

- Public review

- Citation product of scientific literatures (only
international peer reviewed articles)

- Attending IPCC workshop and Qutreach as
expert
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IPCC Assessment Process

Key « Rules » for IPCC Work

+ COMPRERENSIVE - allhe st rekevent scentfic
technical and socio-eoonome ierature pulished
Worduide i assessed

+ BAANCED - diffetng vews are refected n e
regors

+ OPEN - sefection of zuthoes from all couniies and
relevant disopine, wide review process by expers

) ) N andguemments
IPCC assessment is based on available | | TRANSOARENT - st poees
peer-reviewed publications

TPTC ipcc
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Techmical Summary
Approvalof  Naminatia:
Chapter 1: Framing, context, methods Scoping P&m" ;Amlm:
Chapter 2: Changing state of the climate system
. e o - [+ T
Chapter 3: Human influsnce on the climats systam a imﬂ Sept 2018 Fall 2019 April 2021 October 2021 April 2022
Chapter 4 Future global climate: scenaric based projections GO & Expert -
d near-lerm Information Review  ExpertReview  Selection Global Oceans The synthesis
and near-term informato 2.OrderDroft 1 Ordor Draft  af Authors rming of and cryosphere The Physical Report
Chapter 5: Global carbon and other bicgeochemical cycles 1.5°C k Sclence Basis
and feedbacks b (=) b
) m. Y \g= 1 1 y7) | —
Chapter 8: Short-fved climate forcers Approval & 1 ] 1
i ) . Final draft report  Gov. Review of  accoptance Dial Land U Inventaire
h 7: The Eartn ¢ budget i f k ogue se
Chapte: e Earth's energy budgel, cimate feedbacks, and and § Finaldraft-SPM  of 1 = > ; global 2023
climate sensitivity UN“’“E W UNFCCC
Chapter B: Water cyche change:
apte ater cycle changes P“"‘““‘“‘"'i:: -
Chapter 8: Ocean, cryosphers, and sea level changs roport == Fall 2019 v
Chapter 10: Linking global to regional cimate change
Chapter 11: Weather and climate extrerme svents in a changing chmate
Chapter 12: Climate change informatian for regional impact and for nsk assessment
Annaxss incl. options for a Regional Atlas and Technical Annexss u.ma!!][_;.q @@ wma!!][;g @@
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+ 15 September — 27 October 2017 Call for author nominations

« 29 January - 4 February 2018 Decision on Selection of authors

« 25 June—1 July 2018 First Lead Author Meeting

+ T7-13January 2019 Second Lead Author Meeting

+ 29 Apnl - 23 June 2019 Expert Review of the First Order Draft

» 26 August— 1 September 2019 Third Lead Author Meeting

+ 2 March - 26 April 2020 Expert and Government Review of the
Second Order Draft

+ 1 -7 June 2020 Fourth Lead Author Meeting

+ T December 2020 — 31 January 2021 Final Government Distribution
of the Final Draft and Final Government Review of the Summary for
Policy Makers

+ 12 -18 April 2021 Submission to the WGI Session for approval of
the Summary for Policymakers and acceptance of the underlying
Report &

Why your contribution to the AR6 matters?

Total number c

Developed Countries = Male writing team members.

Mew tothe IPCC process

® Developing Countries & Econemiesin
Transition

= Female witing team members = Previously invoh

84% 63%

IpCC & @
e sote 5
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Why your contribution to the AR6 matters? (cont.)

35% 34%
30% 28%
25%
20% 16%
15%
10% 8% &% 7
5%
0%
Africa Asia South Marth Southwest  Europe
America  America, Pacific
Central
America
and the .
Caribbean | )
WIERGEvDRMINTAL raks on CHIMBTE chanee gfé’ f-\aw"-

Getting involved

=
e

As Authors or Review Editors

Contribute to existing literature
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As Expert Reviewers
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os climate casnss

Author teams — CLAs, LAs, REs

Usually more experienced scientists and

practitioners

= CLAs and LAs develop the chapter content

* REs ensure comments from the review
process are taken into congideration by the
team

Review Editors (REs)

a call for
= Proposed by IPCC focal Points from

Author teams — CAs

Review Editors (REs)

governments and observer
and the IPCC Bureau

. 1 by the Bureau of the relevant
IPCC Working Group or Task Force

Contributing Authors (CA)
Call for nominaticns are published on the
IPCC website:
hito:tiipee chi

Chapter Scientists (CS)

@e

wTERGIIR R TaL pass o CIIMBTE Chanes

Prepare technical information in the form of
text, graphs or data

Contributing Authars (CA) oy Lae
D Soldedbylhs e
Chapter Scientists (CS)
witRGEvssmINTaL rabts o CHIMBTE Chanes &w:? i\a\ll.

Author teams - CS

Sclentific assistants who provide support to the
author teams

N aspects i ing cross- ing
findings in different parts of the

report
Additional fact-checking

Review Editors (REs) .

o Recruited
Contributing Authors (CA) +  Directly by CLAs

* Theougl gt issuag by the TSUs
httpcfiwenw ipee-

Chapter Scientists (CS) "

@@
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IPCC ARG : Outline of WG Il

Some thoughts on Asia Regional Chapter

Rajib Shaw

Professor, Kelo University, Japan

Chair, Science Technology Advisory Group [STAG) UN ISDR

Science Co Member, | i R h on Disaster Risk (IRDR)
Co-Chair, Asia Science Technology Academia Advisory Group [ASTAAG) of UN ISDR
Coordinating Lead Author {CLAJ, Asia Chapter, IPCC 6" Assessment Report
Co-Founder, RIKA { e K ge A ) Pt Ltd.

Web: www.rajibshaw.org

Statistics: WG |l
Impacts, Adaptation and Vulnerability

* 3 sections
* 18 chapters [ Total of 970 + pages]
= 5 Annexes

* 2 Co-Chairs
* 2 Vice Chairs
+ 263 CLA, LA, RE

Chapter 1: Point of departure and key concepts
[30 pages]

+ Changing policy context (including UNFCCC, Parls Agreement and Global
Stocktake, SDGs, etc.); ARS and SR findings and critical messages, goals of
this report

* The significance of sectoral and regional climate risks to natural and
human systems and their interactions in the context of culture, values,
ethics, identity, behaviour, historical experience, and knowledge systems
(e.g., Indigenous and local)

* The climate risk framework used in this report encompassing hazard,
exposure, and vulnerabilities, including their spatial distribution, cascading
impacts, disaster risk reduction, and risk uncertainties

* The significance of adaptation, in addressing climate change risks,
including diverse adaptation responses, technologies including nature and
ecosystem-based adaptation, outcomes, common principles, resilience,
and issues of scale

+ Detection and attribution of climate impacts and methods to evaluate
adaptation responses

Chapter 1: point of departure and key concepts [30
pages] Contd.

* Understanding dynamic climate risks from scenarios that reflect

multiple interacting drivers

Scientific, technical and sociceconomic aspects of current and

future residual impacts of climate change, including residual

damage, irreversible loss, and economic and non-sconomic losses

caused by slow onset and extreme events

* Limits to adaptation, and enabling conditions for effective
adaptation including governance, institutions, and economic
aspects

* Climate change responses and their interactions with sustainable
development, including adaptation with mitigation co-benefits and
trade-offs

* Opportunities for enhancing climate resilient development
pathways

Section 1: Risks, adaptation and sustainability for

systems impacted by climate change
(7 chapters, 410 pages)

* Chapter 2: Terrestrial and freshwater ecosystems and their
services [60 pages]

* Chapter 3: Ocean and coastal ecosystems and their services
[60 pages]

* Chapter 4: Water [60 pages]

+ Chapter 5: Food, fibre, and other ecosystem products [60
pages]

* Chapter 6: Cities, settlements and key infrastructure [60
pages]

* Chapter 7: Health, wellbeing and the changing structure of
communities [50 pages]

* Chapter 8: Poverty, livelihoods and sustainable
development [60 pages]

Section 2: Regions
(7 chapters + Cross chapter papers
370 (290 + 80) pages)
Chapter 9: Africa [50 pages]
Chapter 10: Asia [50 pages]
Chapter 11: Australasia [30 pages)
Chapter 12: Central and South America [50
pages]
Chapter 13: Europe [40 pages]
Chapter 14: North America [40 pages]
Chapter 15: Small Islands [30 pages]

Section 2: Regions (Contd.)

CROSS-CHAPTER PAPERS (with material for TS/SPM as

appropriate) : 80 pages

* Biodiversity hotspots (land, coasts and oceans) [10
pages)

* Cities and settlements by the sea [10 pages)

* Deserts, semi-arid areas, and desertification [10 pages]

* Mediterranean region [10 pages]

* Mountains [15 pages]

* Polar regions [15 pages)

* Tropical forests [10 pages)

Section 3: sustainable development pathways:
integrating adaptation and mitigation
(3 chapters,120 pages)

Chapter 16: Key risks across sectors and
regions [40 pages]

Chapter 17: Decision-making options for
managing risk [40 pages]

Chapter 18: Climate resilient development
pathways* [40 pages]
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Annexes

* ANNEX I: Regional Atlas
ANNEX II: Glossary

ANNEX llI: List of Acronyms

* ANNEX IV: List of Contributors
* ANNEX V: List of Reviewers
INDEX

Timeine IPCC WG ARS

Chapter 10: Asia [50 pages]

Chapter 10: Asia
LastName  firstName Role Gender Country Current Affilistion
1 CHEONG TaeSurg (LA M Republicof Republcof Mivstry of Interlor and Safety, National Disaster Management
Korea Korea Instiute
2 wo Yoog aa » China China Dey f Earth
3 SHAW Rajib aa » Japan Japan KEND UNIVERSITY, Graduate School of Media and Gowrnance
4 ABDULMAUM Sharma LA F o Malayia  Malwysis  Instaute for Enironment and Development, University
Kebangsaan Malaysia
5 CHATURVEDI  Sanjey WM ndia e South Asian University
6 HASHZUME Masahiro. A » Japan Japan Instiute of Tropical Medicioe, Nagasals University
7 INSAROV Grogory E A » Russia Russia Instinute of Geography of the Russian Acadumy of Scences.
& ISHKAWA Yol B M tpan Japan Japan Agency for Marine. Earth Science and Technalogy
9 MFARI Mostata A » T fean Eancutive Director of Macro National Stratugic Plan of Clmate
Change Ressarch AREEQ7 s Heard of T9S for LFCCs
10 KITOH Ao A » Japan lapan Japan Meteorclogical Buiness. o
11 PULHIN Tuan LA M Philpgess  Phdippines  NATIONAL PANEL OF TECHNICAL EXPERTS: CUIMATE CHANGE
oM
12 SwGM Chandni A F Indin Iy Indian stitute for Human Settiementy
13 VASENT Kipa A E o india nda INDI&N COUNCIL OF AGRICULTURAL RESEARCH
14 ZHANG 2hibin A » China Chins Institute of Zoclogy, Chinewe Academy of Stences.
15 MYEONG Scojeang  RE F Republicof Republicof  Korea Emironment tnstitite

o Korea
Malaysis  Malsysia Instaute for Enviconment aod Development

16 PEREIA loy RE
Jacaueline

Common elements across all regional chapters

+ Information on selected regional and sub-regional climate characteristics and zones

+  summary Table and/for figures with WG1 and WGI information, combined with risk assessment
[e.g.. SREX SPM.1)

+ Detectien and attribution of observed mpacts In natural and human systems on diverse time
scales

+ Region specific information on expasure and vulnerability

+  Current sectoral climate risks, including specific regional and sub-regional considerations related
toland, coasts and regicnal oceans Cultural and psychological dimensions {values, attitudes,
ethical aspects, identity, behaviours, and different types of knowledge systems)

+  Observed impacts and projected risks including identifying key risks and residual risks as well as
development pathways depending on rate and level of climate change, including extremes and

sea level rise

*  Diverse adaptation options including opportunities, enablers, limits, barriers, adaptive capacity,
and finances

+  Governance and economic aspects including legal, institutional, financing, price responses, and
trade

+ Cross sectoral, intrareglonal, and Interregional issues including consideration of temporal scale
+  Interaction of risks and responses to climate change with sustainable development pathways

+  Implications of availability and heterogeneity of data, including the use of grey literature

* Lessons from case studies

ARS Regional Chapter on Asia (44 pages)

+  Executive summary (2)
*  Intreduction
+  Major conelusion fram ARd (1)
+  Observed and projected climate change (2)
+ Observed and projected impacts, vulnerability and adaptation {16)
- F Ters - Coastal and low lying; Food preduction and food
se<urity; H | industry and infra; H health, security, livelihoods and
poverty; Valuation ofimpacts and adaptation
+  Adaptation and managingrisk (2)
+  Adasptation and mitigation interactions (1}
+ Intraand inter regional issues (1)
= Trans boundary p ion; Trade oncmy; Migs population disp
+ Research and data gaps (1)
+  Case studies (2)
+  References [13)

Chapter 24, Asia: ARS ipcc
Coverage - 51 countries/regions B
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Chapter 10: Some personal thoughts

* Link to regional process of SDG, Sendai Framework: science technology
and policy interface

* Recent major reports on 1.5 Deg, Land and Ocean and its implications to
the region

+ Extreme events and new normal

+  Climate Fragility Risk (compounded risk)

* Slow onset disasters

*  Urban rural linkages

* Food Energy Water (FEW) = Health Nexus

* Adaptation Law / Disaster Management Law

« Adaptation Communication

*  Private sector and adaptation industry (?)

+ Innovation and new and emerging technology
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Chapter Outline of WK Il
Contribution to IPCC AR6

Prof Dr Lim Yun Seng
Universiti Tunku Abdul Rahman
Lead Author in Chapter 16:
Innovation, Technology Development and Transfer

Outline of AR6 by WK I

+ Chagter 1: Introduction and Framing:

- Key findings, Recent & leabh and othar devek
{muttiale antry points to climate mitigation]. Sokution arientation and fing progress.

- Bolicy (Mutigle goal setting]

- Regional breakdawn, sector, senices and systems

- Methods and framings inchuding models, analyss,

+ Chagter 2: Emisslans trands and drivers

- Pastand present trends ulurrllurli emissions and sinks on arI annual and uumlillv! buasis, Past and
present trends of d emis and

- Sacho-gooncmic aad demographic drivers and thelr trends,

- Dwerview of sectoral emission drivers and thelr trends. Climate and non-climate policles and measures at
diffesent scales and their Impacts on emissions. Technological cho-(os and chansos Emissions aseociated
with xisting and planned kong-lived and
socletal levels,

+ Chaptes 3: Mitigation naﬂhwﬂvstumplllble with Inl\g\-lum goss
- Methods i jections, madslled emission
ible with the Pari Rzl of changing climate on emissions, System transition
and transformations with mitigstien pathways, Economics of metgation and development pathiays.

- Technobigical and behaviowal sspects of mitlgation pathways.

. Chapter 4: Mitigation and development pathways in the near to mid

- i\cceleratrng mrtliatpon, Mjectlcnsofsocw—ewnomlcand demographic
drivers, aggregate climate actlons, mitigation efforts, national,
reﬁ\onal and aobal modelling of mitigation pathways, implications of

\gations, enabling conditions for mitigation, uncertainties and risks.

- Links to sustainable development, and adaptations, Benefits of mitigation

+ Chapter 5: Demand servlr.es and scn:lal aspects of mltlgatlon
- Mitigation, rns of d inabl
consumption and producthn lin klng seMms wlth demands, cu!tum sochl
nerms and practices for lower resoutces, sharlna economy.,

- Implicatiens of information and ion gies, Circular
Sucla!acceptabllltyofsuppw and demand.
- Chapter &: Energy Systems
- Energy services, Energy resources, Global and remonaltrends.Pollcaesand
measures, Global and reglonal new trends of electricity.
- Smartenergtvsvsmms,energvamclen techneologles, mltlgathnoptlons,
intercennection, sterage and infrastructure,

* Chapter 7: Agriculture, Forestry and Other Land Uses
- Mitigation Measures, Mitigation Potentials, Emerging
Technologies, Constraints and Opportunities.
- Provision of food, feed and others for energy, Assessment of
social and policy responses.

- Mitigation approaches and Anthropogenic emissions and
removals

* Chapter 8: Urban systems and other settlements
- Demo%raphic Perspectives, Consumption, lifestyles of rural
and urban, urbanisalion wedFe in future emissions, city
ians, urban ions, low-carbon city scenarios,
options and costs, Urban Technologies, Innovative Strategies.
- Chapter 9: Buildings
- Access to sector specific services, Services, Companents,

Mitigation options, Systematic Interactions, Scenarios and
links with targets.

* Chapter 10: Transpart
- Access to mobility services, Components and system boundaries,
Ayiation and Shipping
- Mitigation options, Mobility trends and drivers, Systematic interactions
* Chapter 11: Industry
- Industrial development, Maximising materials and industrial
production,
- Evolving Demands for Industrial Products,
- Mitigation Technologies and Efficient System Options
- Implications of Ambitious Climate Targets,
* Chapter 12: Cross sectoral perspectives
- Comparison of sector cots and potentials
- Aspects of GHG Removal Techniques
- Impacts, Risks and Oppertunities from Large-5Scale Land-Based
Mitigation.
- Emissions Intensity of Food Systems.
- Policies related to Food Systemns and Food Security.

* Chapter 13: National and Sub-National Policies and Institutions

- cmss-countgrlnslghls ‘I'rends in mational climate legislation, Building
ystems palicy |nstrument

- Inbegrated anahrsls of sectoral policies, ions for climate g
- Subnationalclimate action, partnership for climate governance.
. Chapter 14: International anperatlon

- Inmmatlonalmoparatlon and institutions, Inter
I)mﬂlemntms mitigation pathways, Enabling mstltutions and Internatlonal
artriership,

= L f imipl ien from relevant i

agreements
+ Chapter 15: Investment and Finance

- Definition of climate finance.

- Seenarlos of and needs for investment and financial flows related to mitigation
pathways.

- Scenarios and needs for investments and financial flows.

= |nvestment patternsand financing for climate resilient development.

- Enabling conditions for changing finance and Investment patterns.

* Chapter 15: | ion, Technolagy Devel and Transfer
- Rolesafi ( mchml diffusi. "
bla devel mmsoflhs'Parls ar
- i ol Technaol ¥ Issues,
- ofintermational par d cooperathve approaches relevant

tolechrwlugy i R&D,
- Capacity for transformative change

- rwa:(pEr ith B al change

- Specificchall ging is and least developed countries.
- P v and sacial inclusion in decision making

- Char, d of hnologh

- Links d devel

+ Chapter 17: Accelerating the transition in the context of sustainable
development

- Learningfrom i ble devel

- Pathmra'ysfor}oln(responsasmcllmamchanges
- Climate change tion-adaptations interlinkages.
- Regional perspecti fimate change mitigati

- Other emerging issues
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WORKSHOP ON STATUS OF CLIMATE SCIENCE AND
TECHNOLOGY IN ASIA-FOR IPCC ARG
15-16 November 2018, Kuala Lumpur, Malaysia

AR6/WGI/Chapter 12 outlines
Climate change information
for regional impact and for risk assessment

Mohammad Rahimi, Semnan University, Iran
IPCC LA(SREX,SRCCL, AR6/WGI/CH12

i0CC e

ATERGOVERRMENTAL FANEL On ClIMBTE ChaNgE  wmo UnE

r—
Provides key hazard
metrics per region
and sector
wall
CH12 (Sectors &
Case Studies. Regions]
Assesses changes in key hazards
and associated probabilities ,
& uncertainties
|
[ Regional Atlas ]
ipCcC

WTERGOVERNMENTAL FANEL 0w ClIMATE Change  wwo

Climate Extreme is the occurrence of a value
of a weather or climate variable above (or below) a
threshold value near the upper (or lower) ends of
the range of observed values of a climate variable.

Future climate

Probability of occurrence
e

A changing climate leads to changes in exireme weather
and climate events.

Scientists have been saying for years that climate change
means we will see more extreme events and this is in line
with those projections, even though it is not possible to
attribute any one single event to climate change.

Extreme weather and climate events, interacting with
exposed and vulnerable human and natural systems, can
lead to disasters.

Jpce
A changing climate leads to changes in the frequency, Figure 4
intensity, spaha} extent, duration, and timing of. Jetciangeul oo of natuest
weather and climate extremes, and can result in ®
unprecedented extremes. i
ACTION POINT
Better flood control is one
“low-hanging fruit" in DRR
policy terms since affordable

and offective technologies
already exist, including dams,
dykos, mobile dykes and
improved early warning
systems.

n

Volcanic activity

ms

il

Impacts from weather and climate events depend on: Increasing vulnerability, exposure, or severity and
frequency of climate events increases disaster risk
nature and severity of event
Vulnerability
Disaster Risk: Vulnerability:
the likelihood of severe DISASTER the predisposition of a
alterations in the normal AISK person or group to be
Xuinecablily functioning of a adversely affected
community or society due
to weather or climate -
events interacting with EfRs
vulnerable social
conditions
exposure
Disaster risk management and climate change adaptation can influence the
. aegree fo which events into Ji ts and disast N
Lo Jncc
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New Chapterin IPCC— Driven by WG2 Needs

[ IMPACTS 1

CUMATE Vulnerability SOCIOECONCMIC
Ml Socioaeznamic
Varsasity Pattwrs
Hazards THE P —
\ / Mitigmizn
Aattespageric g Actiens
Chreane Change

Schematic from Oppenheimer ot al, {2013} - ARS-WE2 Chapter 19

[1[R,

« climste change wwo

Chapter 12 Provides Hazards Perspective

Jun—Jul- Aug

— No rmﬂl Dlstn huhon i
—1951-1980
-—— 1983-1993
—— 19942004

[ ——2005-2015
[ ----Best Fit / bl
0. ;

—6—5—4—3—2—1 01234 56

i red to 1951-1980 distribution
ipCC @@

[frm Hasgan aed Sate {204} - EAL]
« climate change wwo

:—i-eu:hi.n'm

Chapter 12 Scoping

* Framing: physical climate system and hazards

Climate metrics for hazardous
impact assessment

* Region/subregion based

* Link to WG2 regional chapters driven by climate metrics
= Audience is national policymakers concerned about their countries

Ipcc @@

climate change

» Information (quantitative and qualitative) on changing hazards: « Sector based
present day, near term and long term
* Hazard based
* Region-specific methodologies
* Region-specific integration of information, including confidence
* Relationship between changing hazards, global mean
temperature change, scenarios and emissions i i
) IDGG @) “ ) IDGC ) “
« climate change o » climate change w0
I —
Chapter 12 Chapter Qutline West and Asia sub-regions
Regional information on changing hazards Southwest
Africa o
asia Asia
Australasia
Central and South America East Asia
Europe
Morth America .
Small Islands South Asia
Oceans
Specific zones of impacts and risk SOUtheaSt
Asia

Central Asia
North Asia

ipcc @®

ww climate change

5
Need CA for Asia section

+ conduct literature review and provide a synthesis

* textual contributions to draft chapter

+ data analysis

*+ preparation of key figures for chapter as requested

+ Anything else that we would provide/ask of the contributing
author

* Specific contributing author’s name, affiliation and email address
(if you have one identified)
* Please note their specific expertise
* Provide a short argument about why this person is best suited

iCC @@

climste change

Thank you

iDCC &

climate change ==
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A Glance on Mitigation
in the report of IPCC-WGIII ar5

In the occasion of the Workshop on:

Status of Climate Science and Technology in Asia - for IPCC AR6

Kuala Lumpur, Malaysia,
15-16 November 2018

ADPRI - Universiti Kebangsaan Malaysia

By: Dr. Mostafa Jafari

IPCC ar5 Lead Author, WGIII, Chapter 11, AFOLU
ARG, WGII, Chapter 10, Asia

ipce
wol’kshop on:v&movuw{nmr veL on climate change
Status of Climate Science and Technology

in Asia - for IPCC AR6

Kuala Lumpur, Malaysia,
15-16 November 2018

By: Dr. Mostafa Jafari

« IPCC ar5 Lead Author, WGIII, Chapter 11, AFOLU
ARG, WGII, Chapter 10, Asia

IPCC reports are the result of extensive work from scientists around the
world.

on chimate chane

1 Summary for Policymakers
1 Technical Summary

CLIMATE CHANGE 2014
16 Chapters Miizaton of Clate ChESS
235 Authors
900 Reviewers
More than 2000 pages

Close to 10,000 references
More than 38,000 comments

GHG emissions accelerate despi duction efforts. Most emission growth is CO,
from fossil fuel combustion and industrial processes.

Total Annual Anthropogenic GHG Emissions by Groups of Gases 1970-2010
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GHG emissions growth b 2000 and 2010 has been larger than in

the previous three decades.
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2 Forestry for a low-carbon future
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Global carbon emissions budget by sector, 2010
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Source: IPCC, 20140

Without additional mitigation, global mean surface temperature
is projected to increase by 3.7 to 4.8°C over the 21 century.

Level of Additional Risk El
Due 1o Clmate Change z
H
— VeryHigh z
H
E
3
g
T £
z
°
— Hoderste
-+ Undetectable. - Today

—— Reference

Pre Industrial
Unique &  Edieme  Distibution  Global  Large-Scale Level
Threatened  Weather  of impacts  Aggregate  Singular
Systems. Events Impacts

Based on WGl ARS Figure 19.4

Without more mitigation, global mean surface temperature might
increase by 3.7° to 4.8°C over the 21+ century.

GHG Emission Pathways 2000-2100: All ARS Scenarios
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Delaying mitigation is estimated to increase the difficulty and narrow the

options for limiting warming to 2°C.

Levels for the Rateof Al Averoge CO,

3 Emisians Levels for Low-Carbon Energy
Emisions Reductions rom 2030 t0 2050 Upscaing

Ansas GG Emsios i 2030
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Estimates for mitigation costs vary widely.

* Reaching 450ppm CO,eq entails consumption losses of 1.7% (1%-
4%) by 2030, 3.4% (2% to 6%) by 2050 and 4.8% (3%-11%) by 2100
relative to baseline (which grows between 300% to 900% over the
course of the century).

* This is equivalent to a reduction in consumption growth over the
21t century by about 0.06 (0.04-0.14) percentage points a year
(relative to annualized consumption growth that is between 1.6%
and 3% per year).

Cost estimates exlude benefits of mitigation (reduced impacts from
climate change). They also exclude other benefits (e.g.
improvements for local air quality).

* Cost estimates are based on a series of assumptions.

Mitigation requires changes throughout the economy. Efforts in one

sector determine mitigation efforts in others.
With or without CCS (Carbon Dioxide Capture and Storage)

Direct Sectoral €0, and Non-C0, GHG Emissions in Baseline and Mitigation Scenarios with and without CCS

Baselines 450 ppm €0,eq with CCS 450 ppm €0,6q without CCS
i ! w
1 aw .
.
i . - - WL
£ B oo, Bty |
i » | | oo o
I 0, v "
i o Al 10t - vt
= 0 x Scnarios
A
E—
L
x
Trapor Subings oy Ecricly Mot on<0,  Towepat bl nksy iyt bon-<0,
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Substantial reductions in emissions would require large changes in
investment patterns.
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Since AR4, there has been an increased focus on policies designed to
integrate multiple objectives, increase co-benefits and reduce adverse
side-effects.

Sector-specific policies have been more widely used than economy-wide
policies.

environmentally effective.

Since AR4, cap and trade systems for GHGs have been established in a number
of countries and regions.

In some countries, tax-based policies specifically aimed at reducing GHG
emissions—alongside technology and other policies-=have helped to weaken the
link between GHG emissions and GDP

The reduction of subsidies for GHG-related activities in various sectors can
achieve emission reductions, depending on the social and economic context.

Regulatory approaches and information measures are widely used, and are often

Effective mitigation will not be achieved if individual agents advance their
own interests independently.

* Existing and proposed international climate change cooperation
arrangements vary in their focus and degree of centralization and
coordination.

Issues of equity, justice, and fairness arise with respect to mitigation and
adaptation.

Climate policy may be informed by a consideration of a diverse array of
risks and uncertainties, some of which are difficult to measure, notably
events that are of low probability but which would have a significant
impact if they occur.

There has been a considerable increase in national and sub-national
mitigation policies since AR4.

Nationally Appropriste Mitication Action (NAMA)

jon Target (QgERT)

H

‘GHG Emissions Covered [%]
2

f iRl
40 \ ‘ ’ ’ '
—.
20 Mo Cimate Legilation ' I QELROs (Kyoto, Cancun) L /
or Strategy/Coordinating Body - W QEERTs (Cancun)
I e Stategy and NANMAS by Impact
Conrinating fody I NAAS by Action
W e Legilaton No Pledges

a2
GLOBAL'

Based on Figures 15.1and 13.3

Sector-specific policies have been more widely used than economy-wide
policies.
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Government
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Based on Figure 10.15
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Climate change mitigation requires international cooperation across
scales.

Subnational

International cooperation can focus on the ends or means and vary in the
degree of centralization.

L} rpre—
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H
H
Decentralized Authority Centralized

Effective mitigation will not be achieved if individual agents advance their
own interests independently.

ET i oo e T
£ | ™ Proposed Amangements
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Decentralized Authority Centralized

Based on Figure 13.2

IPCC reports are relevant
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Sustainable Development and Mitigation

There is growing emphasis in the literature on the two-way
relationship between climate change mitigation and sustainable
development. The relationship may not always be mutually
beneficial.

In most instances, mitigation can have ancillary benefits or co-
benefits that contribute to other sustainable development goals
(climate first).

Development that is sustainable in many other respects can create
conditions in  which mitigation can be effectively pursued
(development first) (high agreement, much evidence).

Ref.: Climate Change 2007: Working Group Ill: Mitigation of Climate Change
AR4 WGl Chapter 12 Sustainable Development and mitigation

International cooperation and Mitigation

International cooperation is necessary to significantly mitigate
climate change impacts (robust evidence, high agreement).

This is principally due to the fact that greenhouse gases (GHGs) mix
globally in the atmosphere, making anthropogenic climate change a
common global problem. International cooperation has the potential
to address several challenges: multiple actors that are diverse in their
perceptions of the costs and benefits of collective action, emissions
sources that are unevenly distributed, heterogeneous climate
impacts that are uncertain and distant in space and time, and
mitigation costs that vary. [Section 13.2.1.1, 13.15]

Ref.: ARS WGl Chapter 13 International Cooperation: Agreements and Instruments

General Conclusions on SD and Mitigation

Some general conclusions emerging from the case studies of how changes in development pathways at the sectoral
level have or could lower emissions are reviewed in this chapter (high agreement, medium evidence):

m Greenhouse gas (GHG) emissions are influenced by but not rigidly linked to economic growth: policy choices make a
difference. Sectors where effective production is far below the maximum feasible with the same amount of inputs -
sectors far from thelr frontier - have opportunities to adopt ‘win-win-win’ policies. These policies free up
resources and bolster growth, meet other sustainable development goals, and also reduce GHG emissions relative to
baseline.

W Sectors where production is close to optimal given available inputs — sectors that are closer to the production
frontier - also have opportunities to reduce emissions by meeting other sustainable development goals. However, the
closer ta the production frontier, the more trade-offs are likely to appear.

™ To truly have an effect, what matters is that not only a ‘good” choice is made at a certain point, but also that the
iiitial policy is sustained for a long period - sometimes several decades

m 1t is often not one policy decision, but an array of decisions that are necessary to influence emissions. This raises
the issue of coordination between policies in several sectors, and at various scales.

Ret.: Climate Change 2007 Working Graup lll: Mitigation of Climate Change
AR WG Chapter 12 Sustainable Development and mitigation
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Workshop on Status of Climate Science and Technology in
Asia, Kuala Lumpur 15-16 November 2018

Impact of Land-use Land-cover Change during Five
Decades on UHI Intensities and Thermal Comfort
over a Sub-tropical Region in India

Manju Mohan

Professor and Head,
Centre for Atmospheric Sciences
Indian Institute of Technology, Delhi India
Email: jul@cas.itd.ac.in han66 @ gmail

15 November, 2018

IPCC WGII AR5:Chapter 8. Urban Areas

-

-

.

Urbanization alters local environments via a series of physical phenomena that
can result in local environmental stresses. Much of key and emerging global
climate risks are concentrated in urban areas.

In the past, long-term trends in surface air temperature in urban centers have
been found to be associated with the intensity of urbanization.

More than half the world’s population in 2008 was living in urban centers and
the proportion continues to grow (LIN DESA Population Division, 2012)
Three-quarters of the world's urban population and most of its largest cities are
now in low- and middle income nations implying stronger adaptation measures
The spatial, temporal, and sustainability-related qualities of urbanization are
important for understanding the shifting complex interactions between climate
change and urban growth.

&

Prof. Manju Mohan
T Delhi, India

‘Workshop Status on Climate Sei
and Tech., KL; 15 Nov., 2018

Trend period 19012012 (°C over period) City population 2010 City population growth rate 1970-2010
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Large urban agglomerations with observed climate change
Trend period 1901-2012
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Source: IPCCARS
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Urbanization reduces the wind speed in its vicinity
which reduces both heat and pollutant ﬂn.{hins
capacity of the region resulting in stagnation an
mnergedng pollution levels.

+ Along with various heat related illness.

* Urbanization lcads to  higher temperature  and
increase  in

‘ Urbanization, Air Quality and Health

ermal stess  leading to health
and reduction in work effi

lcat]

* Key inference: Climate Change is proved to be very
closely related to urbanisation a§
population and key to CC impacts reduction lies with
mitigation and adapraion at city level.

ccting significant

&

Prof. Manju Mohan
IT Delhi, India
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and Tech., KL; 15 Now, 2018
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‘ IPCC WGII ARS5:Chapter 8. Urban Areas ‘

* Anthropogenic heat fluxes across large cities can average within a range of
approximately 10 to 150 W m—2 but over small areas of the city can be three to
four times these values or even more (Flanner, 2009; Allen et al., 2011).
Projections suggest that by 2050, London's nocturnal UHI in August could rise
another 0.5°C, representing a 40% increase in the number of nights with
intense LIHI episodes{Wilby, 2007).

Climate change in NewYork City is expected to increase extended heat waves,
thus exacerbating existing UHI conditions (Rosenzweig et al., 2009). Increased
nighttime minimum temperatures are associated with increased cooling demand
and health-related stresses. Similarly for Tokyo and other cities, effects are more
severe. Likewise for India,

-

.

Va

IPCC has recognized® connections between urbanization and the development
of UHI in several cities of the world im:luding Delhi . Further, it states that for
cities in India, the implications of future climate for connections between
urbanization and the development of UHI have been defined (Mohan et al.,
2011a,b, 2012)
The report includes above studies in Delhi which have explored this relationship
ond LULC (Mohan et al, 201 1): shows there has been
significant change in LULC which is expected to have led to changes in
temperatures (ISRO, RESPOND Project; 2007-2010).
® Urban Hear Island and Tempesature Trends (Mohan ct al, 2011} wherein some
signatures of heat island effect were obtained to relate urbanisation with
changt in temperature trends (ISRO, RESPOND Project; 2007-2010)
H i ellite derived te es (Mohan et al, 2012) in
which systematic field campaign was carried out to estimate existing UHI
effect (Indo-Japanese Cooperative Project on Heat Island Effect 2008-2015).

* Dynomics of Ut

- and s reg temperats

*IPCC WGIIARS Chapter 8, 2014

Prof. Manju Mohan Workshop Status on Climate Sci

Prof. Manju Mohan ‘Workshop Stams on Climate Sei

temperatures indicating an  overall

warmi trend  over the NCR

especially after 1990,

Satellite based annually averaged DTR

of entire Delhi shows a significant

decreasing trend.

Arcas of Rapid urbanization exhibited

a highly decreasing trend in DTR.

* Increasing warming trends reflect the
contribution of changing land-use
patterns and additional anthropogenic
heat that may enhance the urban heat

island intensities in the city .

A TR e e A T

.
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k@ T Delh, Indtia ° and Tech., KL; 15 New, 2018 \® T Delhd, India andTech., KL; 15 Nov., 2018
Urban Heat Island and : <
Temperature Trends ‘ Urban Heat Island An urban heatAisland (UHI) is defined as any
urban area which has a tendency to be
. A . B = warmer than a surrounding rural/lesser
consistent increasing trend was
= oo developedarea,
seen in the annual mean minimuom \.

ource: . arborday.org

DTR acron DeliE tary Tov e
2011 \Aithn&nmeto_\'eu‘.lwts -W‘&?‘

Tndia and Tech., KL; 15 Nov., 2018
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Urban Heat Island Effect over Delhi: Field Experiments

Objective:
* to understand the present scenario of heat-island phenomena in
Delhi through surface meteorological observations in Delhi

In-situ Observations through Field Campaigns

* LIHI-I
* UHI-IL :

25 May 2008 — 28 May 2008, and,
6-10 March 2010

* 30 sites (27 surface stations, 3 weather stations)

Diurnal Variation of grouped UHI
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Ref: Theor Appl Climatol (2013} 112:647-658
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UHI Comparison with other cities

fr]
ity vH Samrce Remarks
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Mohan et al, 2012, 2013

Reported intensity of the urban heat island in various cities across the world

*Fig from Santamouris, 2015, SciTotal Env

|Reference; Sati wd Mohan, 2017;

Land use distribution of NCR India for various decades
Total NCR area: 86,991 km?

Almost 17 fold
increase in the urban
and built up arcas
(126 km? of urban
built up i 1972 to
2180 kmin 2014).
This is 38 fold in
Central NCR region,

Conversion of dry
croplands to irrigated
and mixed croplands.

Substantial decrease
(40%) in water bodies
is noticed.

Theore. Appl. Climato,
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| Effect on Diurnal Temperature range |

The difference m DTR of
LST shows that it has
decreased in the expanding
urban arca from 1972-
2014,

The differences in DTR of
surface temperature show
a noticeable decrease (2- 3
K) in these regions.

The wrban area show
maximum decrease in the
LST values (=5 K). |

Difference in DTR values of AT (upper panel) and LST (lower
panel) benveen the corresponding decades and values in 1972

Domain and Methodology
W W wT W wT wr W
:: ': D1972 | LULC o 1972
i A — £ the year
o ﬁ\’? ol Cases | P1981 | LULC of the year 1081
il ! - e P D1993 | LULC of the year 1993
s S LULC
el o D2003 | LULC of the year 2003
N
ol {K D2014 | LULC of the vear 2014
il
i L Physics Options
| Microphysics Lin
i . By [N (1 Cumulus Kain Fritsch
i [ = Shortwave radiation Goddard
Wi W W W W W —
Longwave radiation RRTM
Model :Weather Research and
Forecasting Model (WRF) L i YSU
= Land surface model Noah
Simulation Peried : -
01 May 2012 — 15 May 2012 Surface Physics MMS
Praf. M.\n]u Mohan Wbr]mhop Status on Climate Sci
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[ 3 day averaged Night Time (1:30 am) UHI for various Decadal LULC over NCT |
Surface LTHI

[D1972 D1981 D193 D2003 D014 |

*  Spatial Increase in night time UHI with increasing Urbanization
*  1-2 degree strengthening of night time UHI

s

What changed between 1972-2014!!
-Some Prominent canopy Layer THI hotspots

Central Ridge
v
20N
L]
5
208N .
Dwarka a3
=
1
o
™~ .
. . Kalkaji
28.2N
76.8E 71_]@ AR
Faridabad

Gurugram

AsolaWildlife Sanctuary

*  ThePr Hi
Faridabad.,

*  The lo<alities which have urbanized recently such as Manesar{M} and Greater Naoida (G} alse show
development of UHI

e the densely

area suchas Gurogram, Kalksji, ©ld Delhi,
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‘Workshop Status on Climate Sei
IIT Delhi, India

and Tech., KL; 15 Now, 2018

@

Prof. Manju Mohan
IIT Delhi, India

Workshop Status on Climate Sel
andTech., KL; 15 Nov, 2018

50| Page




s

What changed between 1972-20141!
-Difference in nocturnal Surface UHI intensity

20N —
O
266N 4 5 Increase (K) | Area(sq Km)
. 6+ 9
26.6N a 5-6 667
2 4-5 794
264N 1 3-4 68
] o 1-3 80
2B.2N L'

T6.8E TYAE TYAE

*  The maximum increase in UHI intensdt}'cm’ra]:mds to the und.e‘rl\‘].ng urbanization
which has been maximum in the current (2014 LULC) decade.

*  Maximum increasein SLHI is +-5 K followed clasely by 5-6 K.

*+  Thisincrease is majorly in the expanded urban region in the NCR.

+ 1.3 Kincrease isvisible in the locations adjacent to//covered by the urban built up area.,

ra

What changed between 1972-2014!!
-Difference in nocturnal Canopy layer UHI intensity

20N
4
20,88 i
& Increase (K) | Area (sq Km)
1
28,68 o 4 3
i 34 573
e 23 787
HOS 12 816
wed ™~
il 76.8E THIE  974E Faridabad
Gurogra

+ 34 K increase is visible in the densely built up region prominently in satellite cities viz.,
Faridabad, NOIDA, Gurugram and Dwarka

* Most of the area (316 5q km) experience an increase of 1-2 K in night time UHI followed
closely by 2-3 K rise {787 sq kan)

*  Thisincrease is majorly in the expanded urban region in the NCR.
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[ 3 day averaged Day Time (1:30 pm) UHI for various Decadal LULC over NCR

I Surface UHI |

[D1972 D2003 D2014 |

es

e
g ¥

[ Prominent development of daytime UHI visible in lateer decadal LULC of 2003 and 2014 |

| Urban Areas and Thermal Comfort

* The urban heat island effect has a direct relation with thermal comfort. It has the
potential to prevent the city from cccl.ing down, maintaining night—dm:
temperatures at a level that affects human health and comfort (Tan et al. 2009; Lo
et al. 2003; Tomlinson et al. 2011; Mavrogianni et al. 2011).

* Thermal stress is most relevant to people who spend a substantial time outdoors
during a day such as pedestrians, cyclists, vendors, shopkeepers near roadside and
gl s e et G ety b i 1 e e S0 s (e
ctal. 2014).
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‘ Ramifications of UHI induced Thermal Discomfort ‘

Urban heat island induced thermal discomfort affects people both with and
without access to cooling amenities.

Higher temperatures have a serious impact on the electricity consumption due to
building sector increasing considerably the peak leading to an additional electricity
penalty of about 21 (£10.4) W per degree of temperature increase and per person
(Santamouris et al.,2015). Further, heat released due to operation of electrical
cooling devices further exacerbates the heat island effect in the city.

* This increase greatly outweighs the otherwise small beneficial decrease in heating

demand in winter especially for sub-tropical /tropical cities.
* Hence, analysis of UHI vis-a-vis thermal comfort is essential with n:ganls o both

economic as well as environmental concerns.

* An increase of up to 2,5°C in heat index has been found at dense built up areas in
comparison to non-urban arcas due to urban heat island effect. {Bhati and Mohan,
2018, Geosclence Letters)

Vs

‘ Thermal Indices

* There are many indices devised for assessing thermal comfort such as
< Heat Index (Rothfusz, 1990}
o physiological equival perature (PET) (Hoppe 1999),
© Universal Thermal Climate Index (UTCI) (Blazejczyk etal. 2012),
o Wet Bulb Globe Temperature { Yaglou and Minard 1957).
< Robba Index(RI) (Robba 2011)

* Numerical weather prediction models like WRF and UCM help in assessing
thermal comfort by means of providing a continuous distribution of spatial and
temporal data.
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| Thermal Comfort with Robaa Index

Robaa proposed formula accounting for the combined effect of the three weather elements (dry air
temperamre, humidity and wind speed) on human discomfort. His formula, RI, is expressed as
follows;

RI=1.53T, -0.32 T, -1.38V +44.65

T,= .llnc temperatare {“C) cf surface adr
T, = wet bulb temperanure in °C
V = veine speed (m./5)

s wide and ad for mabtrogical climatic region (Egypts chimate ). The

ang; ¥
criterions of Rl are givenin Tabla 1.

Table 1. Criterions of, RT, at different discomforts

Rlvalues Human feeling

All people feel quite uncomfortable cooling
50 of people feel partial mmcontfortable cooling
All people fieel quite comfomable.
0% of peaple feel partally
Al peophe feel uncomdortable hear
All people feel exmense serions uncomfortable hear.

Teat,

Reference: Roban SM (2011 4imospheric ad)
(o

il
0<RI<85
BS=RI

Ve

Number of Hours for various RI values at the stations
across Delhi-NCR for various decadal LULC

it Rlvales | Humas feclng
SR e RI< 60 All peoghe frel e mcombareable
; = caclng
H i'- 80 =RI1< 85 | 50% of progle feel pamal
! " ot cosk.
o} H 55 RI< 75 | All peogle feel e comfortable
i i ! v ;! [ ) T5ERI< A0 | 30% of peogle feel pamially
i i % PP g ]i mcemfirtable heat.
L 3 305 RI=#5 | All pergle frelmcomfortihle heat
Bhae line scparates nural-craplandileft) and wrban (right) starlons, When ESEES] Al pecgle feel extreme serious
tha station convarts to Urban decraase in greon et

hours with each decadeis chearved.
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Number of Hours for various RI values at few stations
across Delhi-NCR for all decadal LULC

Table : No of hours (in %) for various RI values for

| Impact of Urbanization on Air Quality and Health

Urbanization increases surface ozone
concentrations by about 4.7%-8.5% for
the nighttime and by about 2.9%-4.2%
for the daytime.

Wang et al (2009) Advances In Atmaspheric Sciences

I : P has projected
growth in transmission window of malaria
on an average by two months in many

regions of India.
Parwardhan and Hart,, 2007

different decadal LULC
Numiber of haurs for varieas R1values at few D1972 [ D1981 | D19%3 | D003 | D014
stutions for all Decadal LULE 64==RI=7: 13 3 E] 2
50 M RIS sk | | ThesBl<80 | 23 | 3 | m | 17 | 18
fel-sil bl L e 8i==Rl<84 20 p=) 4 2 P
Rl==§5 [l 47 51 52 55
G4BT | 1 13 4 4 3
73<=RI<80 2 M 2 n 1%
8i==Rl<84 2 £ 2 23 p=)
Rle=55 ] | e 50 54
4o=RE<74 | 1 6 | 1 [] 4
73<=RI<80 2 n n 13 18
8i<=Rl<84 2 17 20 n pi]
RI=65 ET T ds 55 55
63<=RI<7: 1 | 16 13 ]
73<=RI<80 2 P n n £
8i<=Rl<84 2 [l 19 n B
RI==65 4 & 43 43 5
Sl | meamiabe Blueline I A(eft) and urban (right)
ueline separates rural-croplandileft) and urban (right)
653 RI<IE A1 feclquite camfortable.
= W:” ;:" o stations in varlous decadal LULC. When the station
EsRI<30 st -
=E mmk; ; convertsto Lirban it can be seen;
WeRs | Alperke e - o - Ilh;urswilhnc'h decade.
FEEEN Al pesgle x ours.
uncunonabie heat

¥
“§ |[ studies have shown exponential increase
= || in mortality risk with increasing mean
temperatures

Hajatet al, (2006). Epdemiology

Va

Effective

Space

Utilization in

Construction

Appropriate

1servation
and

Afficiency

hnologies

Sustainable

nsportation

Recommendation

© Significant investment in sustainable cities development is
needed as part of Climate Change Action Plan

© The emissions are accounted in terms of carbon emissions from
cities and industries. However, LULC has signiﬁcant impact

o The majority of Urbanisation in past few decades (as illustrated
with NCR India example) is going to take place in middle and
low income countries and thereby affecting most vulnerable
population; it is therefore required to focus greater attention on
adaptation strategies due to wrbanisation and implement
mitigation  with best available technology with greater

Solutio investments.
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| Urbanization Across the World |

Dubai (1990-2007)

Shanghai (1990-2010)

Panama (1230-2009,

Tokyo (1960 -2010)
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Spatio-Statistical Analysis of Flood Susceptibility Assessment
using Bivariate Model in the Floodplain of River Swat, District

Charsadda, Pakistan
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2010 FLOOD INUNDATION IN SWAT RIVER | STUDY AREA o

People of the district enjoy four
sScasons a year.

Two main rivers flows through
district i.e. Kabul and Swat river.
Land of the District is very fertile
and the main agricultural product is
sugarcanc.

Average annual rainfall of diswict
range from 400-600mm.

Altitude ranges from 270 - 980 m
MSL

Total area of District is 996 Sqkm
Total population 1,616,198
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Evaluate the

3 performance of Flood
Moo ectea | IFVWh70.30  suscepibilty
areas and 80,20 Flood maps
L ratio F
Cew e
Model A A Model B Model € !
“ ” ¥
: 2 A
wE SUCCESS RATE CURVE
£ (SRO)
o —Model A (AUC = I
o 08.03%)

o

10

20 X040 &0 G0 T0 KL op D0

|Cummulative % of Fleod Suscepibility Zones|

\
Logeat o e o % o { PREDICTION RATE B e —
eyt RBORIEIEeS &. / s (AUC=
= @) °
= 0 [Elasiiri % o FoodSuscepi
o B Flood Susceptibility Zone Area gml ‘l ‘ MAJOR FINDINGS
4

(Model A)

Z

Susceptibility Zones |

=
<

Very low Very High

g

occurrence o

It was found that proximity to roads, rivers, LULC
and elevation are the major influencing factors for

All the models are not significantly different from each other, and it means
that various division of flood inventory and different combinations of
influencing factors do not have any major effect on final susceptibility.

In all models very high and high hazard zone is around the river and
more/less similar to each other. But in Model C the high hazard zone is
different from Model A and B.

f flood in the study area.

ConNncLusIion
e &

This study propeses that statistical techniques employed with

geospatial technology can effectively assess natural hazards.

Flood is the natural process that
damages can be minimized by proper

t be stopped 1

t and pl

tely but
f

These maps are useful for land use planning and mitigation
strategies for future to reduce the damages.

P 1. i

These maps can prove their for s and

ory

in terms of impl tation of v for devel

by considering the highly susceptible areas.

RECOMMENDATIONS

ca for reporting,

places and hor

% There should be at least one meteorological station in the study

Indeed, it is supgested that houses should be built in safer

Flood forecasting and warning centers should be i.u.stallcj‘

measuring rainfall, discharge data, and floodJ
forecasting. -

wsing structures should be changed (mud to
concrete)

in the study area.

4
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Climate Related Disasters and
Infrastructure Development of Nepal
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(2014) E

Population million people 27,797,457

Population density People / km?
1939

Urban% Total population 17.877

Rural% Total population 82,123

Urban population growth% Annual
3.198
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Death due to hazards

Disaster events

Urban flood in Kathmandu
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Disasters in Nepal

Nepal: 30th most
vulnerable country
for flood
and landslide

Earthquake 2015
(Entire Himalayan
region is
tectonically active)




Landslides triggered by prolonged rainfall at
Anglung-8, Gulmi (June 2014)

,\.-n*". 1
e ™y

Nine members of a family inclading died aftertheir

house was swept away by landslide .
»
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Integrating CC adaptation, disaster risk

reduction and loss to address emerging

challenges due to slow onset processes in
Quang Ngai Province, Vietnam

Mai Van Khiem

Vietnam Institute of Meteorology. Hydrology and Climate change (IMHEN)

Climate change impact

AAHEN

CLIMATE CHANGE IN VIET NAM

1 of Top 5 countries/nations most vulnerable to climate changes.
Sea level rises 1m, 5% land loss, 11% population affected, 7%
agricultural activities impacted, 10% GDP reduced.

Most vulnerable regions: Red River Delta and Mekong River Delta

Most vulnerable sectors: Agriculture, Water Resources, Transport,
Trade, Education. ..

Most vulnerable group: the poor, women, children, and ethnic
minorities. ..

Climate changes in Vietnam: in oth and freq y of
extreme weather, disasters, sea level rise, land erosions and slides.

Climate change and disaster in Quang Ngai province

«+ No. of hot days increased

<+ Extreme rainfall increase many areas

+* No. of strong and very strong typhoon
increase

Quang frequently

Ngai

b\ climate change

<+ Extreme drought, heatwave occures more

¢+ Sea water level increase. Salinity intrusion
is likely to increase in the future under the

p
\IMHEN)

1Il. The p
CC and DR have high impact on all sectors in Quang Ngai:

Water resources

- Losses and damages are most apparent in water resources through flooding

- December 1999 caused the biggest flooded area of 59366ha, above-2m-deep
inundated area of 43 407 hectares, above-3-m (34656 ha), above-4-m (26030ha),
above-5-m (17217ha)

Agi

AIMHEN |

ial loss and d 1 for the typical sectors =

riculture

Total agricultural area flooded in 1999 was 29132 ha, of which 26292 ha of
paddy land were flooded, the area of cultivated for food crops was 2840 ha.
Natural disasters and climate change negatively affect crop yields. For spring
rice, in deltas and mountainous areas, under the impact of climate change,
the grain productivity of the delta will decrease about 1-11% and in the
mountains it would see a 1-9% decrease

IIl. Risks caused by natural disasters and climate change in Quang Ngai

toril

The risks caused by natural disastersand cli

ge in Quang Ngai

TP. Quang Ngai, Son Tinh, Ly Son
(71.43%)

Q Medium: Son Ha, Tra Dong, Binh
(21.43%).

g Q) High : Ba To (7.14%).

RN WS
-
-

Map of Risk reduction in Quang Neai Province

0 Low: Tay Tra, Son Tay, Minh Long, Mo

Duc, Duc Pho, Nghia Hanh, Tu Nghia,

Py
IMHEN}

Son

IV. Strategic plans for disaster risk reduction and CC adaptation

mewNe

10.

e

Mapping various climate risks

Mapping exposure, vulnerabilities and adaptation measures

Improving forecasting capacities and early warning systems

Poverty reduction programmes

strengthen social protection and social care networks to reach vulnerable
groups

Integrate disaster risk reduction and climate change adaptation in urban &
land use planning

Develop integrated plans for water resource management in river basins and
key areas

Improve practices for water saving, water demand management, and
rainwater and groundwater harvesting and storage systems.

Upgrade irrigation and drinking water systems, also drainage.

Develop policies and management mechanisms associated with multi-purpose
reservoirs, especially hydroelectric works.

CHALLENGES

1. Lack of Finance

and CCA in the whole nation
3. Lack of experience staff at provincial level
4. Lack of awareness of community on CCA

both into socio-economy plans
6. Lack of equipment for climate forecast, projections
7. Need to improve early warning system

is assigned to MoNRE while DRR and CCA is an interrelated
issue that needs a coherent approach

2. Lack of Information sharing due to absence of database for DRR

5. Lack of experience on integration DRM into CCA or integration

8. Disaster risk reduction measures are still focused on agriculture
and flood and storm control. The role to deal with climate change

AMHEN}
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Is disaster risk taken into account in policies and plans in Viet Nam? —

Key documents:

Natural Disaster Preparedness and Prevention (2013).

The National Target Program to Respond to Climate Change (2007) [NTP-RCC]

The National Strategy on Climate Change (2011)

Law on Natural Disaster Prevention and Control (2013}

Decision 46/2014/QDD-TTg to regulate the forecast, warning and information

transmission of disasters

Decision 44/2014/QDD-TTg to regulate the level of disaster risk

. Community Based Disaster Risk Management Programme (2009).

National Strategy for Natural Disaster Prevention, Response and Mitigation

toward 2020 (2007).

. Master Plan on Search and Rescue till 2015, vision to 2020 (Decision No,
46,/2006/QD-TTg) approved by Prime Minister.

10.Environment Protection Law (2013)

[ ST

o N e

w

In recent years, & lot of importantlegal documents, strategies, and plans addressing
DRR and climate change adaptation (CCA) have been issued

Is disaster risk taken into account in policies and plans in Viet Nam?%=

<+ In Vietnam. the Ministry of Planning and Investment has issued Circular
05/2016/TT-BKH which guides to mainstream the content of prevention of natural
disasters info the sector and social-economic development plans

++ All 63 provinces have developed action plans to implement the National DRM
Strategy as well as Provincial Committees for Climate Change. Most ministries and
sectors represented in the CCFSC have developed action plans for the
mainstreaming of DRR in their sectors, DRM action plans are already being
imipl d in many the p and sectors (e.g. dyke construction, relocation,
kments, training, raising, risk ing. ete.).

“ Gender mainstreaming into DRR has been a key element of this approachto
promote women's roles before, during and after the disasters occur. In 2013, the
CCFSC also accepted the Vietnam Women's Union as an official member through
the Decision 216/QD-PCLBTW
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Climate Risk Index for Southeast Asia 2017

Many coastal areas in the
Philippines and Vietnam
face significant threats
from increasing coastal
flooding, that lead to
saltwater intrusion.

This study focused on
salt-water intrusion in rice
farming heuseholds in
Northern Mindaned,
Philippines and'in two
districts in Ben Tre and
Tra Vihn, Vietnam.

hitpe:/ fen. wikipedie.org /wiki/ Philippines—Viemam_relations

Research Obijectives

|-
0 This research aimed to
Examine the existing knowledge and perceptions rice-
farming households have on varying conditions of salt-

water intrusion;

2. Assess the perceived feasibility of the adaptation measures
to address saltwater intrusion

5. Formulate an index of adaptation measures to address
salt-water intrusion

2. Determine the adaptive capacity indicators influencing the
measure-based adaptation of the rice farming households

Methodology

|
o Data Analysis

O Descriptive statistical methods

uSurvey: 326 farmers (Philippines); 258 farmers
(Vietnam)

O lterative assignment of weights for adaptation measures
applying Mulii-criteria Analysis (MCA)

O Development of Indices:Perception Index; Awareness
Index; Measure-based Adaptation Index [MAI)

O Multiple linear regression techniques

O Principal Component Analysis

SOCIOECONOMIC CHARACTERISTICS OF THE RICE FARMERS AND
THEIR HOUSEHOLDS
PHILIPPINES (n=326) in % VIETNAM (n=258) in %

LYY Y XY 62.42 9“%*_»“‘

LY Y YY) 61.00 2_%““

LY Y Y Y YV 46.51 2(‘»’3‘

LYY Y YLy Y 90.70 ”eﬂeam‘t
sbbbss 63.57 dbbbbde
LYY Y ¥ Vi 46.74 g‘&’w"w

A il i il il 31.40 2’-“*‘"—‘ -

255555i
B5BBB555:

98.45

Comvorrntiigs ot s 8 bt

Fearry et Niae (O o andt Sewoar)

World Bank 2015 International Poverty Line (IPL) at
$1.90 a day.

o 251 or 77% of the farmers in the Philippines are
below the IPL

"o 68 farmers or 26.36% in Vietnam are below the IPL

Vieter @ Philippises

Major Adaptation Measures for Saltwater

Intrusion in the Philippines and Vietnam
[

ADAPTION MEASURES Philippines Wietnam
Tachnclogy-based Adopsation Measire
e ————— 245 520
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Determinants of Adaptation Measures
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Rice Farm, rMisamis Occidental, Philippines
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Drought risk managementin Cambodia

=
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TheGlobaE conermy com, The Word Bank

by using ICT: a proposed model ®
By Chhinh Nyda, Nop Sothun, and Thath Rido
Hydro-meteorological early
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Labor shortage

* People between age 18-45, migrate to work (Cities
and abroad)

* Mixture of success and failure of migration g
* Lack of labor in rural communities

Agricultural practices

Direct seedling >
low yield and
prone to damage

and loss

Transplanting >
labor intensive
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12 percent of
rice cultivation is
supplementary
irrigated

’ 5]

CBA: Analytical framework

g
g 4
— Cost and Benefit of changing crop (USD): to be
‘ died :
§ - Mechanism to reduce | Drought | Normal
H . ty rasliant .
5 wdmuinQ slow-onset impact yet B 200 S
g to be established Alternative crop (Taro) 1000 600
——— *  We believe that early warning about drought and provide
H Drought respanse actions ptions for al i p for f ill optimize the
g sethated benefits during drought and normal year.
£ * Drought forecasti ld with dcrops and
5 technology for a certain locality for farmer communities and
B markets.
T Impacts avaided
or reducer
Data | Data processing Lapl [ Users
[ ¥ X )
Rainfall | l 5PIfFormula ! Algorithm | Display |
Time s data and | Mathematical Programming... ‘Web push, mobile
automatic weather | models natification
station

[ Trigger | cc
ENSO ENSO is telling about regional drought. When ANOM is greater than 0.5, it
signified possible drought onset in Cambodia. From this indicator, drought in
Kampeng Speu committee should be alerted and be ready for drought early

warning.

SPI When 5Pl negative from 1 (or depending on calibration on the ground), it is
showing the meteorclogical drought. It can also reflect the water availability on
the ground too if the time scale is set for a particular usage.

NDVI NDVI is mainly agricultural drought which is based on the greenery of the
agricultural field. The usage of NDVI value in a particular regionfarea must be
contextualized depending on the crop varieties and stages of growth.

Hydro-meteorological early
warning

Strong Asizn Summer

Mansoon Weak Asian Summer Monsoon
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ENSO > 0.57 -

Yes No
5Pl < -0.59

Metecralogical drought Yas
NDVI < -0.2

Yes

[y Agricultural drought >

El Nifio ALERT continues

The ENSO Oulook remains 31 EI Niie ALERT. This means the chance of EI Nifia
forming in 2018 is around 70%: tripke the nomal liesihood

The tropical Pacific Geean cantinues ko warm and is now 31 El Nifie fresholds
But atmospheric ndicators of El Nifio/La Nifia remain mostly neutral. This
SUGgests he vopical Pacific simosphers and ocean have yet 1o couple (reinforce
ach other), a process that would sustain an El Mifio state. Moded autiooks
‘suggest furiher warmeng of 5ea surface lemperatures in the Wopieal Pacsc is
fkaly in the coming months

Increasing dronght infensity <<<<< = inereasing rainfall

SPL

-3 -2 -1 0 1 2 3

La Nina: increasing rainfall <=<<< === El Nino: increasing drought

ENSO

Farth Network, s ENSO
or latform
Drought O Archive data and
Onset/cessation information
Yis >§ Share DEW to line agencies
Drought ;Shue Drought responses to line P
Responses agencies

Confirm Drought
Responses

~

Confirm Drought responses to
line agencies

{

sseminate drought response to
cooperative and farmers

Strengthening climate information
and early warning systems in
Cambodia

US$4.9 million for 4 Years

Objectives of the projects

* Assimilate and forecast weather, hydrological,
climate and environmental information

* Provide Climate and weather information and
utilize them for national, sectoral and sub-national
planning as well as for transboundary
communication in the region

* Operate and maintain EWS and climate information
infrastructure, both software and hardware in
order to monitor weather
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Slow onset events in Asia: regional trends and role
of science-policy partnerships

Denise Margaret Matias

1 i / D hes Institut fir litik (DIE)

German D

Slow onset events should be tackled by the other Rio Conventions (CBD and
UNCCD) (...)" - Representative of the BMZ during SB48 (May 2018)

Not all SOE are covered by the Rio Conventions (/

» plevelr

. jvo\\j“”/»%z A, o
> + ( ) @ ) ﬂ
\ R y .
%b'aod\(‘f Blnisai®

already affecting developing countries,
— UNFCCC Technical Paper (2012)

egative effects of SOE w
and can increase L

More SOE research in the Global North by
researchers in the Global North

Country of research institution
Carbbean

L &N. America
Afica Asia  Oceania

L. America

N. America Middle East Europe

|
s | ‘
, 4
B — | — -
£

Cot]ntry of study

Most research conducted by the life & physical
sciences

Number of publications per discipline

Life science Interdisciplinary Applied science

60 -

50

a0

5 30

20

10+
i

0

Social science  Physical science

No. of publications

Critical research needs for SOE research

Attribution and
making the
case for SOE
in climate
policy
If CRM / CRI

Interdisciplinary p
for extreme

linkages e.g.

weather
events, what

for SOE?

SOE and
human security

Denise.Matias@die-gdi.de

Thank you!
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Future Climate Projections for Southeast Asia: What does high

resolution modelling tell us?

Dr. Sri Raghavan
Tropical Marine Science Institute

@ (Tms1)
Tropcal Marine Science Institute Dr.Jina Hur, Mr.Liu Jiand
Dr. Nguyen Ngoc Son and Dr.Liong Shie-Yui

TMSI’s Climate Downscaling work

ERA4D & ERA-Interim

reanalyses

—
— [
—
o
— o
e
i

CCSM ALFI

CMIP3

WRF
20 km

CMIPS

—

CCsma

Scenarios: RCP 4.5 and 8.5
WRF region: Southeast Asia
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1A

Southwest Monsoon
Surface Winds (m/s)
1986-2005

WRF/ERAI

i T3

Annual Cycle of Precipitation

. sy . -

JAKARTA i b MANILA perusc

e
wmm

VIENTIANE = HANOI ==

WRF Multi Model Ensemble
2020-2040 vs 1986-2005: RCP 4.5

Change In Surface Temperature (deg C)
(2020-2040)- (1986-2005)

a5 06 0T 08 a9 10 4%

WRF Multi Model Ensemble
2020-2040 vs 1986-2005: RCP 4.5

ANNUAL |
change

Change In Ralnfall (%)
(2020-2040) - (1988-2005)

)

EEEEEEEEEEEE

2016-2040 2071-2100

Summary

* WRF model is able to reproduce the regional climate
reasonably well.

* Multi-Model ensemble show some uncertainties, yet
capture the mean state of the climate of the region

* That SEAsia will be affected largely by temperature
increases is certain.

* Rainfall trends are mixed and still uncertain.
Seasonal (monsoonal changes) are nevertheless
significant

* Further downscaling is in progress @ 10 km and 5
km. With additional fine tuning and physics
improvements, downscaling of selected GCMs will
be performed.
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Impact Assessment and Model Simulation
to Urban Extreme Weather Vulnerabilities
to Advance Climate Adaptation

s

Unvirsn Kessesaan Macwsia

The Nastomal Univerairy of Mslaysisr

EQE!E!

Adnan Arshad
PODA-Organization Pak

China Agricultural University
m

KARACHI: Unplanned urbanization destroying environment:

+ Karachi is the largest city in Pakistan

* 16.22 million population

+ 7' Jargest metropolitan city in the world
* 50 % of population lives in informal
settlements

* 129-km longthe city coast.
ik bei dinthe :

develo;mem: urbanization

Assessment Framework

Understand climate
trends and
development context

Utilize vulnerability
assessment tools
(e.g.. Naturol resource assessment,
Hazard mapping, and mpact chain
analysis)

Mainstream climate
change adaptation in
development planning
and policy making

Impact of MF ditions of

Karachiin last 17-years.

Trae comar charge
oo

| [

| )

Higlwet ot

(2]

o et e s e v
ncty o b, Pt Areormse of
12 oo o 223 s rmnnon
ot > Wi,

g w1 o R X

Pt i bk 3512 P 1900 T

2018 which is the
to ever be

Pakistan sets April world
temperature record

Nawabshali recorded the highest
temperature of 50.2 °C in April

HeatWaves (HV) Met-data
. 43-49 *C(2015)
e 44-47 °C(2016)
e 42-45 °C(2017)
s vt 46-50.2 °C(2018)

Pakistan Meteoriogy Department (FMD)
Tt

highest
on

Earth

HeatWaves; When a city transforms
into a furnace

Estimation of

climate change

yewe PR
eend ':' :.°a‘a' ;"".‘I““ o Trend in mean annual surface air
p'e.('z':g('n"( ) o the temperature (deciles) for the period
PR 7 1901-2000

Decrease Ve

combined impacts of experienced

Kestrel-5400 Heat Stress Tracker

UR-SCAPE: A Sharing Data Platform for the shared-risk
Assessment ?

Ur-scape is an interactive tool that has capability to visualize information for decision
making support, including spatial planning.
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SILVA modet simulations resulted that 2/3 of the Karachi CO, stock can be
deposited by Mangrove forest which contributes 19% of the Mangrove ecosystem.

Mode! projected that forest area has ability to absorb CO, emissions upto 55.4
million tons.

This high-carbon storage suggests that mangroves could playan important rolein
carbon sinks/carbon sequestration/climate mitigation.
e e )
P R = S A v o U Y

mangrove-sediment stores about five times more carbon compared to temperate,
\_boreal and tropical temestrial forests.
O

> .

1

Carbon stock at 100 years (Thay

e —1

"®

thatrehabilitation of 30 mangrove
trees per 100m?might be ableto
reduce the maximum flowof a Heat
stress, tsunami, CO2, AQI by more
than 90%.

lnmﬁli— wm factor. ¥

Models projected that Mangrove forest area has
ability to absorb 55.4 million tons emissions of

%‘

« Rehabilitation and reforestation of Mangroves forestneed to be done on
emergency basis with application of advance meteorological forecasting
system.

« Advancement of meteorological forecasting of Monsoon cycle and
establishment of Early Warning System to Climate Disasters.

« Capacity building of individuals and communities to respondto the heat
stress during heat-waves by raising heat-health awareness campaigns in
the both countries.

« Greensp may beir d by tree planting in the city on emergency
basis.

« Adaptingwhite or reflective materials to build houses, roofs, pavements.
and roads of the city.

« Cool Centres.
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Climate Change Projections in South and
Southeast Asian River Basins

Workshop on Status of Climate Science and Technology in Asia — for IPCC ARG
15-16 November 2018, Kuala Lumpur, Malaysia

TDCC.AQ’F_ AN . Qb
frh i G o omon

Sangam Shrestha
Associate Professor and Program Chair
Water Engineering and Management
Asian Institute of Technology

ond Technology in Asia ~ for IPCCARS

‘

Presentation Contents

* Background

Methodology & Data

+ Results

+ Conclusions

yindsia ~for IPCC ARG

+ Synthesis presentation is based on the research (AIT's MS and
PhD students) and projects (APN, HSBC, USAID, WWF) related
to climate change impacts and adaptation in water resources

+ Basin (local) scale climate change projection is necessary for
climate change impact assessment and evaluation of adaptation
strategies as GCMs and RCMs do not represent local climate

+ Statistical downscaling method was used for climate change
projection in 21 river basins of Southeast and South Asia

Year

The global average surface temperature for 2080-2099 s
likefy to be 1.8°C in the most optimistic scenario (B1) and
4.0°C in the most pessimistic scenaria (A1FI) above the
average of 1980-1899. (Source: IPCC AR4)

" Global average surface lemperature change

Meanorer
o
40 —RCPAS
5
L
a
L] S
=20

The global average suface temperature for 2081-2100 is
likefy to be 0.3°C in the most opfimistic scenario (RCP2.6)
and 4.8°C in the most pessimistic scenario (RCFP8.5)
above the average of 1986-2005, (Source: IPCC ARS)

Global Climate C

nge Projection

Percent change in average yearly
precipitation at the end of the century
- relative to (1986-2005) for two

25> emission scenarios.

Low et
(ReP26)

Precipitation change will vary from
region to region. Under RCP8.5, mid-
latitude wet regions are likely to see
increases in precipitation, while many
mid-latitude and subtropical dry
regions are likely to experience
decreases in precipitation.

(Source: IPCC ARS)
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Location map of selected basins for climate change

projections in South and SoutheastAsia

Trnax

4 " Projected changein average annual
. maximum temperature (Tmax) and
i minimum temperature (Tmin)
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Results: Change in Temperature Results: Change in Precipitation

Projected change in average annual maximum temperature (Tmax) and R ) ; . )
1" High Emission Scenario w Low Emission Scenario
minimum temperature (Tmin) in far future period
B e e @
Emission i Wi mse i
---- Foo b H I
H , " H ’
Lowemissen 5520 041036°C i o i ' 4
Higher  Scenar Kabul River Basin KabulRiver Basin i Y N " H .
latitude " 5 (Afghanistan) (Afghanistan) 5 - S . 4 ¢
High emission . 71056 0 h . . " % é
scenario HBETE WEnE LA T ;, _i_ e * LTIN "
1 ] 10 ] EIRN I 0 L o ' @
Low emission I !
081027°C 10103.2°C o sty = === @ -
Lower ~ SCenanc Quang Nam River Belu Chaung River e e
latitude High emission Basin {Vietnam) Basin (Myanmar)
Ig 1210 36°C 16105.3°C Projected changes (%) in average annual precipitation, as compared to the baseline period under
scenaro high and low emission scenarios in near, mid, and far future periods

+57.3%, Kabul Basin

(Myanmar)

Projected change in average annual precipitation (%) in far future period

- Emission seenarios Highest increase Highest decrease

Average annual maximum and minimum temperatures are projected
to increase in all three future time periods, with lower increase in the
near future and higher increase in the far future periods.

The magnitude of increase of average annual minimum temperature is

higher than average annual maximum temperature in a majority of the
Low emission SCeNA0. o rietan) Slkk\m Basin (India) o g P jorty
Higher latitude basins.
. . y +82.6%, Kabul Basin -15%, , . " . .
High emission SCBMaMo 1y etan) Sikkim Basin (India) Unlike temperature, precipitation shows different directions of change
: in the basins.
Low emission scenario Eﬁ:’o?:;‘g‘)mm Bzl -1.8%, Bangkok (Thailand) . X . ) L .
. U‘pce[tam;yd elxlsés in chn;alefb;hange prtgject\o:; féue to selection of
High emission scenario +40%, Bago Basin -0.4%, Bangkok (Thailand) climate madels, aownscaiing/bias carrection methoas.

ayinAsia - for IPCCARS

7 lan Institte o Technology

o e AR 85
o e & G oo
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' Quantitative Assessment of Precipitation

~ Changes under CMIP5 RCP Scenarios

over the Northern Sub-Himalayan
Region of Pakistan

Northern Regions of Pakistan

30°N

Prepared by Elevation (m)
[ 1-190 - 60 N
61-140
Dr. Kamal Ahmed wdis 7150 - 210
z 1220 - 560
Faculty of Water Resource Management ] = gzg - 23;'00
Lasbela University of Agriculture,Water and Marine I 1,600 - 2,600
Sciences, Uthal, Balochistan, Pakistan x N 2,700 - 8,600
60°E 65°E 70°E 75°E 80°E
/ i Methodology
Background
- : A Select & Regrid CMIP5 data | | Historical Rain (GPCC)
|« Himalaya regions are one of the most . "
I sensitive hotspots to climate change in the &
i World. o =
« The upper Indus River basin, a part of H
Himalaya and Karakeram regions is the [
major seurce of water of Pakistan. & :: Set Model Structure
w1
+ The river basin provides about 138 Million ™" F* Mt e e we e e
;:r'l: 5&& of water annually enly in PR TRe—" —
stan. -
+ The rainfall and snowfall characteristics in
the basin have implicit effect an the iz
glaciology and rology. 2 Downscaled Predictand
+ Changes in precipitation pattern due to ]
climate change may severely affect the
water cycle, 2
T s e

Scenario Generation
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.
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0002  0.004

0
0.000
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Conclusions

. * Downscaling models are highly capable in
e downscaling precipitation of northern regions.

* The spatial pattern of precipitation showed more
decrease in precipitation over a larger area.

» The annual precipitation would change in the
range of -12% to 10% in all scenarios.

* The precipitation is expected to decrease during
2060-2099 for all the scenarios.

70| Page

1 Changing
Patterns of
~ Precipitation




Greater Himalaya and Aral Sea Region:
Modelling Glacier Response to Climate Change o
Oxana S. Savoskul R

Dataset analyzed:

45,878/ 48,507 glaciers

covering area of 70,487 km? / 55, 163k y
| containing 7,368 km? / 5,447 ki’ of ice
L1 L1 L3

s AR SO VRN o bl

[

http://waterdata.iwmi.org/

BASELINE 19611990 SNOWMELT

GLACIER SYSTEMS: o -
¥ DEFINITION 'L'"'ML;'
¥ PARAMETERS !‘|'|||“

* number of glaciers -

* pglacier-covered area (km?) ;.'{'.'.J,'l.‘ é

* ice volume (km?)
* diversity (SFD and AAD)
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Effects of rising sea level and changing
rainfall patterns on rice and oil palm yields
in Peninsular Malaysia
Muhammad Firdaus Sulaiman, Ph.D.

Dept. of Land Management, Faculty of Agriculture,
Universiti Putra Malaysia

Problem Statement - Rice

* Rice is the staple food for Malaysians

* Rice grown in flooded paddy system = highly dependent on
irrigation

* Rising of sea level due to climate change have led to
inundation of saline sea water into rivers that are used for
irrigating paddy fields.

* Rice is sensitive to salinity —increase in salinity of irrigation
water source reduces yield

Problem Statement— Qil Palm

* Oil palm is the main industrial crop for Malaysia

* Increase in temperature = decrease yield of oil palm
— amplification of current disease, emergence of new
disease, physiological stress to oil palm

= Irrigation for oil palm in Malaysia is rain-fed — change
in precipitation patterns will alter productivity

* Too much rain — flooding, poor soil condition, water
borne disease.

* Reduced rainfall — drought, water stress, reduced
yield.

Methodology

» Sampling soil and water from river and irrigation
canals for rice. Determine salinity i.e. electrical
conductivity, Na* and other soil cations — analyze for
correlation with yield and compare with non-saline
irrigation water source

* Analyze for correlation between average Peninsular
Malaysia oil palm FFB yield and changes in
temperature and rainfall over past 50 years

Result

* Still waiting for approval from Dept. of Agriculture
Selangor and Malaysian Palm Oil Board for release of
yield data

* Qil palm experienced reduced yield during the La
Nina

* Rice yield has been declining for river-sourced
irrigated fields as compared to rain collected ponds

Thank you
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Environmental stratification for understanding
climate change impacts on biodiversity, terrestrial
ecosystems, and protected areas

Robert Zomer, Ph.D.

Modeling CC Impacts on Terrestrial Ecosystems

A Bioclimatic Stratification - Statistical Modeling Approach
based on the

Global Environmental Stratification (GEnS)

Metzger, M.J., Bunca, RGH. Jongman, RK.C. Sayre, R, Trabucco, A., Zomer, fL(2012) A high resolution bioclimatemap
of the world: @ unifying framework for global lobal Ecology a i romigebzozz

Statistically based
30 arc sec (~1 km?) resolution
125 Strata/ 18 Zones

GEO-BoN Framework

Comparative Analysis
Use for CC modelling

A globally blo-climatic fi based upon a statistical quantitative
approach using spatially distributed climate data (WorldClim = 1 km?) developed within
the framework of the GEOSS Biodi ity Observation N rk (GeoBON )

(Metzger et al. 2013)

Metager, M4, Buce, RGH, Jongman, RH.G, Swyre, R, Trabucco, A, Zomer, R, (2013} A high resolution bloclimote map of the world:
@ unifying fromewerk for globol biodvwrsity research. Global Ecology e Biogeograptvy. DO 10.1114/§60.42022

GeoSpatial Modeling of Climate Change Impacts
on Bioclimatic Conditions

+  Model Projected Bioclimatic Strata
« Based on future climate conditions, e.g. 2030 or 2050
+ CIMP5 (IPCC-AR5)
+ Multi-model ensemble / Scenario Analysis /Risk space

+ Modeling results used for analysis of CC impacts on ecoregions,
ecohydrology, drivers of land use change, biodiversity conservation and
evaluating the effectiveness of protected area networks, in over 10
publications and several reports.

+ Kailash Sacred Landscape (KSLCI— Nepal, India, China)
+ Asian Highlands + Associated Lowland Basins (IDRC)

* Yunnan Province, China (BSAP — YEPD - ADB)

« Central and South Central Asia (MSRI— Agha Khan Univ.)
+ Lower Mekong Basin (CCAI-MRC)

+ Bhutan (Helvetas - ADB)

+ Pan-Tropical Analysis (SPARC — IUCN - GEF)

EnS CC Modeling Approach

* Bioclimatic Stratification of the target region - current conditions
* Use Global Environmental Stratification (GEn3) as starting point
. Cla: istical Profiles from Multi-variate Analysis {ISODATA Clustering)

+ Produce a Envirenmental Stratification (EnS) for the target region
* Using WorldClim {avg. 1960-2000) or other available data(~ 1 km resolution)
* Use statistical clustering technigue - e.g. Max. Likelihood Classification

* Bioclimatic Stratification based on modeled future conditions

+ Reconstruct target region EnS, as per future climate
« Use same statistical class signature profile
* Use downscaled future scenario medel results (~ 1 km resolution)
* Selected models, ensemble approach, or both
* Outline patential risk space / delineate uncertainty

Yunnan Province - Bioclimatic Zones
Bioclimatic Stratification

9 Major Bioclimatic Zones

Comprised of;
33 Bioclimatic Strats

Bloclimatic Zones
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Projected Impact Of Climate Change On Spatial Distribution Of Bioclimatic Zones By 2050

Yoar 1960 - 2000 - WorldClim Your 2080 — RCP 2.6 - Majority (n=18) Your 2088 — RCP 4.5 - Majority {ne19)

Bioclimatic Zones.
I = remely Cokd Anc Mesic
Cakd Anc Mesic
Cool Temperate Anc Mesic
I Cool Temperate Anc tioist
I werm Temperste And Mesic
[ Warm Temparste And Mot
[ ] Hotand Mesic
[ =romoly Hot And Mesic
I = cromoly Hot And Maist

Yoar 2050 — RCP 6.0 - Majority {n=12)

Year 2060 - RCP 8.5 - Majority (n=17}
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Projected Impact Of Climate Change On Spatial Di: of Zones By 2050 Projected Impact Of Climate Change On Spatial Di Of B

Zones By 2050

Yoar 2080 — RCP 3,6 - Majority foets) Vowr 1030 — RCP 4.5 - Majerity {we19) Yaar 1960 - 2000 - WorldClim Yoar 2080 — RCP 2.6 - Majority (n=15) Yoar 205 — RCP 4.5 - Majority ne19)

Area (k) Acea Change | Moan Elevation (m asl) |Upwand Shift). Bioclimatic Zone Area (km®) Area Change | Mean Elevation (m asl) |Upward Shift)
2000 | Repds (=) 2000 | Repas (km2) 2000 | Reess (m)

Qo 4546 54 Extremely cold and mesic ¥ sese| 1392 (4472) 4242 4596 354

1516 3509 393 Cold and masic G 18161 10678 (7483) 3516 3509 393

3184 3541 337 Cool temperate and xeric M aa8| 2052 104 3144 3581 97

8% 3230 334 Cool temparate and moist ) 20102 12337, (7765) 2% 3230 393

2005 212 26 Warm temperate and mesic 3 175516 91083 {84423) 2005 212 306

1807 2092 284 Warm temperate and xerk L 30968| 26772 {4196) 1807 2092 284

815 1230 414 Extremely hot and mesic ™M 17552 52835 35283 815 1230 418

1321 1639 387 Hot and mask N 113416( 153809 40393 1321 1689 367

620 210 29 Extremely hot and moist [ 1299 20868 29569 620 910 290

Awerage Upward SMR - All Zones e [Average Upwi Zones 356

Projected Impact Of Climate Change On Spatial Distribution Of Bioclimatic Zones By 2050 Protected Area in Yunnan

and Range of Zones Along the Elevational Gradient * 56% projected to shift to different
Yunnan Provin bioclimaticzone by the year 2050

{i.e., under RCP 8.5)

Year 2050

93% will shift to at least one

different bioclimaticstrata
= Year 2000
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Ecoregional Analysis of Climate Change Impact on Bioclimatic Zones
Kailash Sacred Landscape - China, India, Nepal
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Ecoregional Analysis of Climate Change Impact - Kailash Sacred Landscape
China, India, Mepal

Asian Hightand - Bioslimatic Zoaes
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Avian Highltind - Bioslimatic Zoaes

Year 2080 - RCP 8.5 - Majority (n=17)
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Protected Area within the Lower Mekong Basin:
EnS Bioclimatic Zones and Strata within the individual Protected Areas

Fached Avsa et 10 Limer Wiy B

(Source: IUCN and UNEP-WCMC, 2015),

Comparison of Percent Shift of Bioclimatic Zones within Ecoregions

Scenarios: Drier, Wetter, Increased Seasonality

gion change dy both in the near-term (2030) and mid-term
(2060) timeframes, reveals rapldlychangmg landscapes and indicates the rapid
onset of a period of p g and per driven by
changing bloclnrnatuc conditions and spatial displacement of bioclimatic zones, at
medium and high impact levels, under all scenarios.

Percent of each of the 14 ecoregions
within the Lower Mekong Basin
occupied by each of the bioclimatic
zones, under baseline (1995)
conditions, and as projected for the
years 2030 and 2060, across three
emission scenarios
(RCP 2.6; 4.5, 8.5).

Distribution of Bioclimatic Strata:
Protected Area within the LMB

A shift to a nearby EnS Bloclimatic Strata
represents a novel set of bioclimatic conditions.
mal wl be experlenced by the biota ind

in that p area i i
of blatic porlurbane.s and spatial displacement of
biotic conditions within the landscape driven by
changing climatic conditions,

Fercent of area shifting to a different bioclimatic
stratum (drier scenario as example )

By 2030, from 33% to over 75%, of all
protected area

By 2080, fram 25% to over 97%

Signals profound change in ecosystems,
habitats, and species ranges.

] s

- w
pprcires

s

=S 2

Percent Shift of Bioclimatic Strata
within

Protected Areas within the LMB
MRC Scenarios

Results indicate an urgent need to to consider
projected profound climate change impacts
on individual protected areas, the overall
protected area network, and for on-going and
planned conservation efforts throughout the
Lower Mekong Basin.
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Decrease in Chill Hours - Bhutan

Using Spatial Change of EnS Strata within a Species’ Range

Change in Bioclimatic Strata

Potential
Impact

Vulnerability Mapping —

Sensitivity

Adaptive
Capacity
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‘Workshop on Status of Climate Science and Technology in Asia
15 & 16 November 2018, Kuala Lumpur, Malaysia

Vulnerability and impacts on mangrove 5\ to changing cli :
A review of South Asia’s (Pichavaram) mangrove 2 for adaptati

Postdostaml Fellow & Fulbright Scholar ( hange Adaptation)
Department of Humnnities and Socinl Sciences
Indian Instiute of Technology Madias (IIT-M). Sarda Patel Road, Clennl 600036, Tamil Nadu. India.
Author s Email: cofgmail com

1. INTRODUCTION

Mangroves (Rhizopbora sp.)

Why mangroves are important?

Seaeveines; constal disaeters e

By A% QUL e v on g of sl 1 o o, (1 ampe teced v Sl 1w 4 91 s o o Toes! e cows, Sk Frey et
Aaal Cowaca, ks

Mangroves and Tsunami

World Map of Mangrove Distribution

Souh Asia

(1) & (2) Distribusion of Margreves scrass she meeld

12) & (4) Diserbation of Mamproves i South Axia
Bangiadash India, Pabastan S Larka)
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2. CLIMATE CHANGE AND ¥
Increased
atmospheric CO,
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tem| ure
N * o Altered
level precipitation
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Plant Sediment| |Mangrove| in

supply drowning
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3.STUDYAREA
Pichavaram mangroves of India (South Asia)
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4.1. Climate Model Based Sea-Level Rise Projections at the regional level
(india-South Asia)
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(1) Climase siwalater- 24 GOM-Mukd model sasemsble-Patiern Scabing

(1) Past wea-dovel ervad — Cherma, Bay of Beagal Region

At

77| Page




Climate Model Based Sea-Level Rise Projections at the local level

‘India-South Asta)

(Pichavaram

e s e 1 P
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Severmne w1 50,8900

T e 300 W0 d W 0 S0 3
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4.2 SLR Impact and Vulnerability Assessment
" f Mndia-Sotith Asta)

2) Base station set 1

<) DGPS Surver Process
GIS (DGPS) Based SLR Impact and Valnerability Assessment

Predicted areas of inundation to the rising sea levels
h f India-South Asta)

Murgreres ot viskw SLR
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Dense Mangroves)

>Mangroves arsisk 1o 291 ha
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GIS (DGPS) Based SLR lmpoct and Viloerabillty Assessantt
(Picharvaram mangroves of Indio-South Asial
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4.3. Adaptation to Sea-Level Rise
P f India-

dia-South Aste)

Maxgrove Ecosystems-Based Adaptation: :
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5. CONCLUSION

1. An effective application of climate science and technology from the
global to the local level - sea level rise projections

2. A systematic approach to address the impact and volnerability
assessment — sea-level rise impacts on mangroves

3. Planning placed based / tailor made i t ies - N
and community based adaptation strategies.

“SAVE TREES (Mangroves):
TREE (Mangrove) SAVES™

THANK YOU

Email: asaleemkhan.cc@gmail.com
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Towards SDGs: forest, market and climate
change nexus in Indian Western Himalaya

Pariva Dobriyal, Ruchi Badola, S.A. Hussain
Wildlife Institute of India

To assess the linkagesbétween health of forest
resources-and status of human wellbeing

Sccondary data regarding access 1o basic facilities, land

wtilization, demographic profile of the villages, location and

distribution of villages with respect to forest type and forest
condition

Hierarchical cluster analysis

11 elusters were generated and from each cluster representative
villages were selected

Randomly selected houscholds (n=764)

Semi-structured questionnaire based interview

Methodology

A subjective wellbeing
index was developed using
the indicators of education,
economical, heath,

political, social, work place
and environmental >
wellbeing .

Percent of respondents

Overall wellbeing index

Social wellbeing (U= 5.134E4,
Health wellbeing (U= 5.105E4,

.

Higher wellbeing for the houscholds living closer to the forest
= -3.399, p< 0.005)
= -3.428, p<0.005)
Environmental wellbeing (U= 4.319E4, Z= -13.434, p<0.000)
Overall wellbeing (U= 64120.500, Z= -2.909, p<0.005) Thank you...
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“ of respondents
w
s

Getting less  Have to travel Both
fuel and fodder more to get
resources

10% of members of surveyed households
have some health problem

21% death (n=11) in last § years while
collecting resource in forest

10% death (n=5) in last 5 years due to
attack by wild animals

Higher frequency of health issues such as
back sche, body ache, head ache for
howseholds living away from forest
(p=0.005)




Crop Residue Management

Alternatives for Adaptive Practices

Open biomass burning emits 50% of methane and black carbon (SLCP),
impacting agricultural production in 340 million ha/yr due to alteration

of regional rainfall and reduced productivity. {indo-Japan Workshop Delhi 2018]
https://www.iges.or.|p/files/researchfclimate-energy/PDF/20180726/9.0df

http://www.ccacoalition.org/en/activity/open-agriculturak-burning

Crop residue generated in North India alone in 2009 was 620 Mt and 16%
residue (99 MT) was burnt. Estimated emission - 8.57 Mt of CO, 141.15
Mt of CO 2, 1.23 Mt of NO x, and 1.46 Mt NMVOC, with 1.21 Mt of SPM.

* Wiveta,J et a/ (2014) Emission of Alr Pollutants. Imm Crop Restdue Burning in India. Aerosol and Air

The Intervention: Research Design
_MI _ME
o[ sokc_|

» The intervention was done in Bhutan, India and
Philippines with different crops and cropping patterns

7 Soil Physico-chemical parameters, SOC and Carbon
Density along with soil function was trekked for 03 yrs

» Each result (in replica of six) were compared to control
and statistically analysed thereafter.

A3y TRTA BRA GR

South Asian Forum for Environment

Mail: chair@safeinch.org
Cell: +91 9830549949
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South Asian Forum for Environment

Mail: chair@safeinch.org
Cell: 491 9830549949

E Impacts on Soil Function

]
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Agro-ecologically important soil functions like pH, WHC,
Bulk Density, Soil Moisture etc improved with 50-75%
RAW & BIOCHAR, while radically deteriorated with ASH.
Soil microbial health improved with 50% RAW and 75%
BIOCHAR application especially.

CASH

f1*,5;4!114‘@%‘9511,%#41“"L‘eﬂshmhe*@ltse‘l‘!eexlééssll,slg 2

E Soil Carbon Advantage

[Eirer——

RAW =
A
BIOCHAR
nmmlmumlmﬂmmlmﬂmIImIIuIIhMIIHHI

+ Carbon Density increased with the
application of Bio-char and raw
crop residues. Carbon sequestration
potentials of Biochar and RAW in
this study were in agreement with

—_— Gaunt et al 2008,

It is noteworthy, that carbon
content in raw bagasse to charcoal,
reduced from 43.89 + 9.56 % to
33.27 + 18.30 %, whereas in the
ash, it reduced to only 1.92 + 0.89.
This data, suggests that RAW when
used in the agricultural field,
instead of burning, can reduce
emission of ~ 42 %.

1OV (e 54

ASH
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E Production Economy

Lo in Bk a1
Waste

Treatment
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Previous (RAWT75%) (BIOCHAR75%)
PARTICULARS | Rate (INR)/ MT
Production | Earnings | Production | Earnings | Production | Earnings
[t/Ha) (NR) (t/Ha) (WR) (t/Ha) (™R
Yield (t/Ma) | (CCS<1200/Ha) | 1750.00 E] 148750.00 ms 259350.00 82 28392000
Incremant in
tamings ) | (cconamme) | 20000 | 2 @i | ws | om2 | own
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E Recommendations

1. Instead of open buming, reapplication of crop residues can enhance sail functions and
restare its primary productivity potentials thereby reducing 50% emissions of SLCPs.

2. Additionally, it improves soil microbial environment and resumes the stocking potentials

of organic carbon, thereby impacting the soil carbon sequestration and flux, which is

significant in the climate milieu, for adaptively mitigating emissions.

3. Sustainable crag residue and methods removal rates for
real;éplication or bio-fuel production will vary with management,
yield, soil types and as well practices in diverse cropping systems.

. Conservation Practices like contour cropping or conservation
tillage to compensate for the loss of eroslon protection and SOM
reductions can be effectively adjoined with residue removal and
re-application as an adaptive strategy for abating climate
impacts.

. Substantial policy positioning for agro-waste management is the
need of the hour

.

w
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UNITED NATIONS
UNIVERSITY

APN

Wha-bactrIC NEDWORK FOR
GLOBAL CHANGE RESEARCH

Vot b e ety
soney

Asla-Pacific Network for Global Change Research (APN)
Knowledge Synthesis (2013-2018)

SUSTAINING CLIMATE-
IMPAGTED TERRESTRIAL,
COASTAL-AND AQUATIC

.

Introduction

IPCC ARG

Health
Objectives oo ol
[ tves
c IF ) Paris\an®OCEaei ity
nee, Framework C ion marine
onceptual Framewor Food terrestrial e heod
Methodology Agriculture

tyMitigation
< VulnerabilitiesIndustry
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E C O S Y S T E M S i s IPCC Disaster”
Climate
24 PROJECTS
ENTATION BY EFFENDI TANDOKO (UNU 2018 | APN SYNTHESIS
>40 OUTPUTS
* Forest and desert ecosystems would expand by 2-4% while grassland
regions would shrink by as much as 11% over this century (Gang et al., MIX & MATCH L o
2017} ey Anvotaee

* 8 study cases - mostly in Japan. China, and the Philippines - favor the
practice of community-based activities and the role of indigencus

TERRESTRIAL
knowled: rights) in resource-efficient

WHAT WE FOUND ¥ :
approaches, landscape uses. and conservation efforts (Camacho et al.
2018; Herath et al. 2015a; Chen & Nakama, 2015; Sein et al. 2015;

Herath et al, 2015b; Edwards et al, 2014; Carter et al, 2014);

* APN projects have also experimented with various simulation, mapping and. analysis tools to better monitor

land changes, as follows;
« Synthetic Aperture Radar for REDD+ Monitoring (Avtar, 2016),

* FluxPro to measure flux densities over vegetation in EC measurement (Kim et al. 2015),
« Detachable Carbon Cycle (DCC) model to simulate equilibirium state of terrestrial carbon pool
{Wang et al. 2017).

* Mismanaged watershed and
agricultural practices =
eutrophication (Wang et al.,
2017),

* Uniting sea-grass and
mangrove (Bioshield) to
ensure coastal sustainability
supported by:

+ Spatial mapping to
catalogue species.

* Appropriate seawalls
(riprap/cobble),

* Promoting Integrated
Coastal Zone M it
(IczMm) through place-
specific adaptation and
mitigation training &
policies

(Mizuno et al. 2017; Fortes & Salmo, 2016 Ngo et al, 2016, Asaeda et al. 2016: De Costa et al., 2016,

De Costa & Dassanayake; Gopal, 2015).

e
Aty aeaiim o vt

* Trends on the dynamics of socio-economic activities on ecosystem
setvices, phenology patterns. and blodiversity development that
could exacerbate or reduce negative climate change Impacts:

* |dentified potentials.

AQUATIC

WHAT STO0D OUT

» The future of algae culture to produce food, become a sustainable
energy and carbon capture vessel through medification of single rope
floating raft and net culture techniques (Maity et al. 2014).

» New business model for coral reefs protection through installing

buffers on ys to trap. entering the

marine system, collaborative fees for tourists that will be given to reef
resilience Income generation, and establishing restrictive stock and
monitoring mechanism for sustainable fishery practices (Chen et al

2017, Carter et al, 2016: Pascoe et al, 2014)

* Attribution & impacts analyses
reveal further natural
interlinkages:

* Rising sea surface temperature

& phytoplankton, ks
« Water column and freshwater &
the condition of monsoonal
winds and ocean streams,
* Agro- and physio-chemicals &
biodiversity and services.

THANK YOU!

IA DRJ X UhTED it
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CONTACT ME
Email

tandoko@student.unu.edu

Phone / Whatsapp
+8180-7798-1913 / +62838-9403-7725

Twitter
@daeyura
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How do we assess vulnerability
to climate change in India? A
systematic review of literature

Chandni Singh

iihs oASSAR

ATV O M s s g
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Context: why vulnerability assessments (VAs)

# The ASSAR project: examining the barriers and enablers to effective, sustained and widespr
adaptation.

@ Typically, VAs are a prerequisite to adaptation projects

# VAs help (1) identify drivers what makes systems, people, places vulnerable, (2)
explore differential adaptive capacities, (3) prioritise adaptation funding.

# In India, VAs have been carried out at various scales, by various actors, towards various goals.

# Limited interrogation on whether the methodologles used have evalved with evalving
definitions of vulnerability.

# Conducted a systematic literature review (SLR) to identify the span of methodologies used to
assess climate change vulnerability in India and locate gaps between vulnerability

conceptualisation and assessment.
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Methodology: systematic literature review

# SLRiis widely used for identifying, assessing, and interpreting the state of knowledge

on a specific topic

@ Involves reviewing literature using rigorous and replicable steps, well-defined inclusion

and exclusion criteria that minimise opacity and allow replication

Ite(atiye coding,

Iterature

Results: Where are VAs done in India?

@ Most VAs were in coastal regions, peninsular
India
@ Northern and north-eastern states see lowest )
representation,
@ Fewer VAs In arid and semi-arid regions despite )
being climate hotspots
@ Focus on areas vulnerable to external hazards, Y J
lesser emphasis on how structural drivers and
endogenous risks interact with these external )
hazards,
@ More rural VAs, several spanning landscapes
:’ Few in conflict-ridden states (red belt, J&K, NE)

OFthe 120 Vi riesed. 7 wee gl . Scuth i (1) v e

o 7, camtal g (1) ot s (1, Weetor G (8] 4 rnth-
wndan foghn (1), 13 catosul and 1 eieracond fuse oot bun
T
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Research questions

In VAs conducted in India,

# How is vulnerability conceptually framed?

# Who s assessing vulnerability?

¥ How is vulnerability assessed and what scale?
# What are the outcomes of these assessments?

V.
/ Improving the review process

A necessery step towards synthesising the
Meth0d0|09Y: Why SLR? growing climate change literature is o
introduce more formalised systematic review
# The 'big data challenge’: CC literature is doubling every 5-6 years methods, while taking advantage of new
X < developments in computational linguistics and
(Haunschild et al,, 2016), growing at 16%)/year (Minx et al. 2017)! fext-mining,
# In the SRL.5, Chapter 4 alone draws on 603 unique references to ‘ ' "
assess the feasivlty of 23 adaptation options refevant fo £,5C. V ‘_:‘::‘_:
At this rate, the literature to be reviewed for the IPCC's sixth ’\ research Ihrm-r- /

assessment (AR6) will span between 270,000 and 330,000
publications (Minx et al. 2017).
@ Articles highlighting adaptation have more than doubled between

and meta-analysis
2008 and 2011 and grown by 150% from 2011 to 2014 (Webber
2016),

—
)
—
# SLR can help synthesise and make sense of this literature in a

robust, transparent manner (Berrang-Ford et al,, 2015) } \

Compater-asssted systematic review

ASSAR

Assessment-ready reviews

, v
Disciplinary approaches used

# VAsin India remain rooted in certain

Climate change
disciplines such as hazards st Rk Redection (RR)
management, disasters risk reduction Climate change + DRR

 Fewer VAs in poverty and development Fowry -

e Sustainable Livelihoods 7

studies, livelihoods research, and gender Iy
studies (though this is shifting) Socal Protection N 4

# This disciplinary dominance favours FPollial Econemy 43
certain methodologies and conceptions Feriritstude |1

0 10

of vulnerabilty.

% of studies (n=120)

- A




Conceptual approaches to assess vulnerability

# Latest IPCC definition (2014) not included
inany VA

# In 25% papers, vulnerability was not
clearly defined!

# Risk-based definitions are significant
because of DRR-centric VAs

# Vulnerability as ‘erosion of resilience’ or
as ‘expected poverty' was least reported
(3% and 4% respectively).

Not

Vuinerabiity 25 expected poverty s 4

Vulnerabiity as erosion of resibence e 3

s

Vulnerability as exposure to risk  IEG_——————2)
Livelihoods/assest-based vuinerehility mmmm—7
Vulnerability as socally constructed  mm—— 7

definition

Vuinerability 2s impact mm——7

0 5 0 15 20 =

% of studies (n=120)

Who assesses vulnerability?

@ 65% were peer-reviewed literature while 35% were
grey literature (learnings from practitioners may get
overlooked!)

® ~B0% researchers

% Dominance of one disciplinary perspective potentially
overshadows other methodologies and ways of
identifying who is vulnerable.

# Involvement of donors and multilateral bodies,

» Academic

u Norvnivrsiy resessch
«Miple

6o

* Government

= Donor

Vulnerability to what?

{phssAR

# Most VAs (76%) studied vulnerability shaped by
climatic risks.

@ Only 19% studies assessed vulnerability to both
climatic and non-climatic risks. Few studies take a

systems approach which recognises how multiple

ol
risks

s [
stressors shape vulnerability.
# Studies focussing on how governance and issues d'.::;”& O
of power shape vulnerability were very few
(notable exceptions include Shah and Sajitha voomoo e
% of studies
2009; Khan and Kumar 2010; Santha et al. 2015).
* Both- cimatic and nor-clmabi rsks

Methodological approaches

# Dominance of indicator-based methodology

# Least reported: participatory methods (1%)
followed by impact modelling studies (4%)
which mainly came from papers modelling

Tndiator-bosed I 35
Quartiate EE— 9

crop vulnerability to future climate change ~ "ed (ndex + cualtafive cese.. IR 18

impacts. Qualtative N 12

# Continued dominance of the use of

quantitative and indicator-based methods

Spatial analysis (GI5) I 11
Impect modeling N 4

government agencies and NGOs was significantly lower with lower use of qualtative methods Particpatory 11
¥ Results could be skewed because most VAs undertaken #Sdence (12%) 005 1015 W B AN B0
= 3 2 s #Social sciences. : % of studies (n=120)
by multi partnerships, ¢ by » Economics
» AdEygrments or donors. L phssan
V4 K
Scale of assessment Landscape focus of VAs

# 'District' was the most commonly used unit to
assess vulnerability (intermediate unit that
reflects dynamics at wider scales and finer
scales, unit relevant to development planning,
availability of biophysical and socioeconomic
data).

# Only 3% at the individual scale, which
showed that intra-household dynamics are
understudied.

# Only 9% assessed vulnerability at multiple
scales.

“ Four papers used a temporal analysis

* Region- basin/catchment/coastal/forest
** Multiscalar- more than one scales

Communiyvlage hem
3

Ctylown
i

passe

# 41% span multiple landscapes (rural, urban, and peri-urban). This can be
attributed to the predominance of assessments at the district level, which may
contain urban and rural areas.

 34% VAs in rural landscapes: dissonant with India’s urbanising context.

@ Skewed because multilateral agencies and NGOs have a larger focus on rural
areas

@ Only 2% of the VAs mentioned peri-urban areas possibly because the
conceptualisation of the peri-urban, especially in highly dynamic developing
country contexts, is still under-studied.

Types of findings from VAs

@ 36% VAs focussed on Identifying current drivers of vulnerability.

-

v @

-

Most studies using DRR approach identified gaps in resilience
building to climate change.

25% VAs categorised who is vulnerable by mapping vulnerable
reglons, sectors, and people (e.g. caste-driven by

Identifies drivers of
wvulnerability
Identifies vulnerable

I 36

5

Bosher et al. 200, gendered vulnerability by Garikpati 2008).
22% furthered practices to assess

Although most studies made policy recommendations, only
15% VAs explicitly considered policymakers as their
primary end users, Key questions on usability of VAs,
Only 3% of the studies discussed the implications of their

findings on vulnerability conceptualisation. Case of global south

providing empirics for theory building in the north?

groups
Furthers methodology I 22
Makes policy ey
recommendations 15

Furthers conceptual

understanding s

0 20 40

% of studies (n=120)

pyen

So what?

Different conceptualisations of ity are p d to certain meth ical
approaches and have significant implications on who and what is rendered vulnerable.
@ Conceptual conservatism: 26% VAs used the IPCC framework despite calls for

expanding indicator-based approaches to more relational, context-based inquiries.

# Methodological myopia: innovations in vulnerability research (role of risk perception in
shaping adaptive capacity, multi-scalar interactions shape local vulnerability, socio-
cognitive constraints) have yet to percolate into reported VAs in India.

# Temporality ignored: Past trajectories of change and their drivers are often missing.
How do existing rules and values shape differential vulnerability, unpack seemingly
hamogenous categories of *high', 'medium’ and ‘low’ vulnerability

@ Absent audience: Few VAs explicitly mentioned targeted or potential end-users

A
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Ideas for future research
@ How are existing and future vulnerabilities perpetuated and (re)created in places
of transition such as at peri-urban interfaces?

% How do relatively passive drivers (climate variability, natural resource degradation)
interface with highly political and contested factors (changing caste dynamics,
rising inequality, or political will and fund allocation)?

% How does vulnerability change over time - temporality

# SLR for urban adaptation

Py
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Shaukat Ali
of Climate Change, Islamabad, Pakistan

1. Consultant: Asia Development Bank (ADB) project titled “Climate Risk and
Vulnerability Assessment (CRVA) in Bajaur, Khwber, and Mohmand Agencies of
Pakistan 2018,

2. PL: APN project “Towards robust projections of climate extremes and adaptation
plans over South Asia: CRRP2017-5P589-ALI 2018-2021"

3. Consultant (Climate Change Expert): The health impacts of heatwaves and tuture
climate changes in P e on the mo tof disease vector” with National
Institute of Health{NIH), Islamabad

4, Co-PI: “Impact of debris cover thickness and temperature variations on glacier
melting (in relation to Karakoram Anomaly) in the Upper Indus Basin™ with
Chinese Academy of Sciences and [nternational Centre for Integrated Mountain

e Bias
= Correction

RCA4/ CCAM
/ Remo2009

RCP8.5
RCP4.5

C imate
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Adaptation
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— o

Development (ICIMOD),
Workshop on Status of Climate Science and Technology in Asia
15-16 November 2018, Kuala Lumpur, Malaysia 2
Study Area
woe arcur
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Low )
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Summer: 23°C43
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& Statistical Downscaling with
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| Tiedtke 185 117 085 335 074 353 580 382 505 227
Grall — 299 316 323 278 564 574 SA 490 428
Emanuel 374 099 172 441 =80 6.36 0 6,70 93 544 514 580
ELGO 385 052 165 436 _
e oSty =T =
— =The ac! Eight o alayasis 006-203 .
0.0 ——F T T T T T T T T Eﬁmmﬁb‘:‘:m‘%fg‘:‘n o a %ﬂmue
& maxdal etal 3 Lass i
P MoA M T A S 0 N D e dats _ m 2.08 s.86 e s
! !




Climate Change (Precipitation)RCP8.5

sonal values of

Future percentagy eof precipitation. Fulure percentag,

w precipitation with 1

2005 in RCF
160 892
1416 1609
32.95 13.02

16.08  11.05%
2447 1337%
3323 20.67%

-5.15
1151
3

838 149
574 947
877 B3

-l.24
349

13.34%
12.67 %

®Aax. Temprature  ®Min Tempratmre  © Precipitation
9 10
Environmental Rasoarch Lattrs
- wrren
RCP8.5 (% increase inflow) 4.5 (% increase inflow) R Twenty first t ic and i ges over Upper
Indus Basin of region of

Month 2006-2035  2041-2070  2071-2100  2006-2035  2041-2070  2071-Z100

Oclober 73.93 11115 14428 59.20 85.23 7332
November 8536 TINTL ART AR g=wn 117 RT azAn
December 75.23 e

January 93.03 o

12226
253.97

\HE J
k-

March i e =
P Ny Ry

St AR, P 14

i s . s 00 414 Cl

Apl A AR i () O e 3L e 11 b A i 3 it
May 60.14 11948 21562 58,55 95.73 63.06 e e e the Upper Indus Basin under the changing climate
o 3033 7827 82.66 37.25 1437 36.41 e e ot s it e et e,
July 278 4114 3099 2185 2831 24.20 e
August 2059 37.74 50.96 1657 2813 2139 == e e e o
Seplamber 2788 5226 7301 2174 37.63 200 e
Average 3465 6373 87.01 3368 4681 35.38
CCAM 11 12
Limitations
. . . ) Simple Bias Correction
* In UIB basin, the river flow is contributed mostly from P
snow and glaciers melt. More robust_mode]mg approa({h The following two techniques for bias correction.
and 'observed data (Currently. dependlpg on lapse rate) is 1. Best Easy Systematic (BES; Wonnacott and Wonnacott 1972) is
required to handle the glacier, debris cover and snow used for Temperature:
melting and accumulation. a) BES = [Q1+2°Q2+Q3]/4
* Bias correction and calibration approaches implicitly b) Bias Corrected data = [RCM Simulated data - BES]
assume that it will retain in future scenarios, and this Where Q1, Q2 and Q3 are first, second and third quartile of the
added an additional uncertainty to the future projection of bias series
limate models, despite the fact that the bias correction was
o ¢ © prte oot 2. Mean Monthly Correction Factor (MMCF) method:
performed with recent observed data.
) a) BC =k % model_data
+ Two climate models (CCAM and RegCM) and one Where k = Ratio of observed monthly and simulated monthly
hydrological model is used. It needs to improve with finer average Precipitation.
resolution and multi-model (climate and hydrological) model_data = Baseline simulated uncorrected data
ensemble results to explore the uncertainties in more BC = Baseline simulated bias correcled dala.
details.
13 14
lmproved bias Cmcﬁon RCP4S: T indces wends. RCPS 3 Te ranue wdices treads
Step1-2 Quantile Delta Mapping (QDM) “
Step in QDM i
1. Considered a date in tuture period say 01-01-
g 2060 and find the value of precipitation on g
i above date e.g Ty (01-01-2060) = 36,5 and £
g calculate the quantile of this value Q(36.5)=0.99
. Now find the value in historical period of same =
quantile e.g Tpooo 0 (0.99) = 285,
. Take the diff of Ty, - Thstencar (N case of
temperature) and ratio Pr fubure/Pr historical
(in care of precipitation) . e.g Ditf;, = 36.5-28.5 [ ]
-5 _
. Find the value in observed time series against b
: the same quantile in future period e.g Ty, s
b (0.99) =225,
g | . Bias corrected data of future for Temperature i’
E : Tiupuse (Bras Corrected) — 22.6 +8 = 30,6 (for L
o precipitation the ratio will multiple 22.6 * ratio)
15 16




Upper panel Celstus (C) / lowes panel on percentages and days

RCP4 5 Relative Changes in mdsces

RCPE 5: Relative Changes 1. ndsces

2608 | 2080

20208

Increase if
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=1 s s + | More increase in North Pakistan (4.8¢C increase),
n- l & T~ - o Monsoon region (4.5°C increase) and KPK (4.3°C
(3] increase).
= i + |SU is increasing in all regions, highest in KPK
o { followed by monsoon region.
* | GSL is increasing in NP, monsoon asjd
"1 Baluchistan while no significant chagge in
ot southern Punjab and Sindh.
+ | TR is also increasing at highest rate ih monsoon
5 region, followed by KPK and NP.
17 KPR 18
Upper panel amount of precipitation / lower panel on days
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condition of the region,

future.

have large discrepancies,

Adaptations & limitations

1. Itis essential to establish some early warning system for flash floods and install
hydro-climatic stations for better understanding of the climatology and weather

2. Toimprove water storage and to reduce the risk of the flash floods, construction of
small dams is suggested on the northern streams and also in the southern part. This
is vital as due to extreme temperature the snow is also expected to melt rapidly in

3. Precipitation estimates provided by reanalysis, station observations, remote sensing

27
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Household Vulnerability and Adaptation to
Land and Forest Degradation Associated with
Climate Change in Kanan Watershed, Philippines
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Catherine C. de Luna, Liezl B. Grefalda and Canesio D. Predo

College of Foretry and Natural Resources
University of the Philippines Los Banos

Introduction

In the Philippines, land and forest o 1908 )|
degradation in watershed areas is v
primarily caused by a number of Q 8/
interacting human, institutional, T O
governance and climatic factors. s ’-\ sy IR
Climate change vulnerability has to be =~ & s i
understood from a broader, socio- ,.n* 7 x:ﬁ |
J

economic and political context, not
simply from a climate science
perspective.

Source: Environmental Sclence for Social Change
{199) cited in FLUP, 2010

Study Location

General Nakar

Kanan Watershed
General Nakar, Quezon

Lrgees

Kanan Watershed, Municipality of General Nakar
Province of Quezon, Philippines

= Household survey
involving 189
respondents with the
aid of stratified
random sampling
with proportional
allocation

It was complemented
with Focus group
discussion, field
observations and
with secondary data

=Vulnerability was assessed

based on developed indicators from
biophysical and socio-economic
parameters using equal and
unequal weighting methods.

Key Findings

Level and p ge of s’ livelihood
| Bility using equal and lwvel

* Typhoons and heavy
rainfall which cause
floods/flash floods and
landslide are the common ;
climate risk events T L IS | e g
experienced by the 625 375 ] 0.0 am ¢
communities in the study I e P e e

area. Total o
oy [N = 189) 26 .48 7302 053 403 59.79
* Households vulnerability SR TR T T =TT T T

fall into low to moderate
vulnerabilities with the
majority, being moderately
vulnerable,

Barangay/n | Level" and Percentage Level" and Percentage
unesual weighting

o.of
samples

wqual weighting

Current adaptations :

Key Findings

nursery and
agroforestry
establishment
establishment of
evacuation center
adopting soil and
water conservation
formation of
Barangay (village)
law enforcement
team

Potential adaptations:
= riprap along river banks
= enhancement of ecotourism

Conclusion

* “Band aid” forms of adaptations commonly identified
by farmers will not effectively address present and
future vulnerability considering the multifaceted
factors that drives vulnerability.

* Transformational adaptation is key to minimize the
disaster risks and reduce climate change vulnerability
including its associated loss and damages.

* Thereis a need for transformation of the socio-
economic, political, governance structures and
processes that perpetuate and reproduce households’
and communities’ vulnerability.
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Vulnerability assessment in coastal areas of Misamis Fiokd survey & Kis ot stucy stes

Occidental, southern Philippines and its implications for

the devel of cli

ilient

Beach profiles

Uroquieta Uity

" Plandel

Flevation (cm

Distance (m)

i Tudela
- Coastal areas are low-lying with less
o than 3 m beach slopes
AR \ Short beach widths — 15 to approx.
. . 80 meters

Shoreline changes

Coastal areas In Plaridel are both losing and
gaining sediments

Accretion and erosion areas in Oroquieta city

Accretion and erosion
areas in Tudela

Areas are generally gaining sediments —
hard and soft engineering structures

Site Accretion Erosion
Plaridel 3,070 93
Oroquieta 1,554 890
Tudela 888 297

| _Site Accretion - Erosion
| Plaridel 2,978

| Oroquieta 664

“ Tudela 591 4

But coastal erosion
should not be
overlooked!

Central areas are more vulnerable to SLR Central areas are more vulnerable to tropical cyclones and
storm surge

e Tudela Croguiets Saricel

Higher vulnerability to watershed run-off in

central areas

Tudels

Oroauieta

bisridel

More coastal areas in the central parts showed HIGH coastal
integrity vulnerability to SLR and wave impacts
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Water and Women

#Wiater sustans life - orucial for domestio, indusirial  and
agricuiteral purposes

=hlmest two-thind population lacking access o chean water sunive
o bess than 52 & day,

Fhotess to waer: One of the of Multi di ol
Pty e |MFT)

P EDGs. Goal number § desls with achieving gender eguality
whereas goal number & focuses on ensuring access to safe
wiater and sanitation faclties Tor all

#Teme spent studies conducied over a period of 30 years: Women
spend considerable amouwnt of time to meet Practical gender Needs
{PGHMs] including water collection and neglect their Strategic Gender
Humlsﬁﬂﬂnr and siill

kGlobaly women spent 2080 million hours each day collecting
water [WHOUNICER, JIWR, 2010]
= Garls share the temporal and physical burden of water collection.

Vulaerability of urban poor to climate change

#Edobal mean surface temperature for the decade (2006-2018) was
QTG higher than the averages overthe 1858.-1800 period (IPGC, 2018)

#india: Annual mean temperature showed warming of 0.86°C over the
period {1804.2087) and it is predicted o rise by 3.8°C to 4.3°C by the
end of the centry (MoEF_2012)

#Ber capita availability of water is Mkely to decline in fiture [MOWSR,
2 )

*Urbamization rate inindi is 1.1 percent as compared 1o the ghobal
average of 0.5 peroent  [UNDESA. 2014

#By 2090 rapidly rising sium population will make India ook like a
giant shum [Mckinsey Global Report. 2010)

#Lack of adequate housing. poor acoess to basic services. low or no
education and Emited income makes shum highly wulnerable, women
will be maost vilnerable

Present study
HOIMPI  assess overall development but do not capture water
related poverty problems

-

-

Need for a holistic water management index/tool integrating
physical availability of water, capacity of households/
communities to access and utilize water

w

Water Poverty Index, (WPI) Climate Vulnerability Index (CVI): holistic
water management tools developed in 2002 and 2005

w

These indices were modified to CVI-WH for India (Climate vulnerability
Index for water at the household level) to reflect the vulnerability of
families to water y and its nt at the household
level

-

Statistically defined sample of 300 families was used for the
study. The data was collected In slums across five reglons of
National Capital Temitory of Delhi (NCT)

-

The number of households selected from each region was
proportionate to the percentage of slum clusters present in that
region.

Components and sub-companents of CVI-WH

Components Sub-companenis
+ Awerage sanual rainfall, Number of reiny diys
Ressurces  +  Per chpith annual replenish able ground waer,
length of rivers. Percent area irrigated by canals &
tanks

Arcess +  Percem populsicn with access to safe waer
supply and sake location of wies source

+  Lieracy rate, Matric/Secandary but below graduae

Capacity +  Life expectancy st birth and Per Chpith Al

ncome

+  Percent population with acoess to safe todet and

Environmsent lbathroom facilties. Percentage of wastes treatsd in
the sity. Percem populaticn Bving in sluss

Use . Per capita annisd ground wiles used by domestic ,

industrial sectars and agriculiure sectar
+  Percent of net imigated area to net scwn area
| RUATNEAY

Geospatiall  +  Percent ares affected by draughts and Racds
Clissate

Computation of CVI-WH

Fhormalization mthod
*The sub-components: Negative and positive
index value (Xq) = (X - X, (min)) / (¥ (masX; {min)) {For
positive indicators)
e Value (Xq) = (X (Max) = Xap) /(% (mak)-x, (min)) {For
nagative indicalors}
#Index value of a component computed by averaging the
sub-compenents
CVI-WH=
L00=0g) #{1=1s}. (1- |rLE{1- Ll 1=, ) +{1=1 1}

The index walues of CVIWH ranged from zeroc (least
wvulnerable) to one (most vulnerable)

Quantitative, Qualitative data collection
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Major Findings

-

Majonty of the women (78%) wara ilitarate, 19% studied up ta pemary lavel and lass
than 2% fad arry foem ol highar education

Vartation in Chimaie Vulaerability Index for Water at the Househobd

Level (CVI-WH) across different regions of Delhi

Comparison of CVI-WH in Slam areas in Delhi with rest of
Delhi

1 bt ol Blamnn i i
1

CVIWH A Tnadeqiiate acoes
4
[ 53 .
¥ |}
limatie Siress / Limitedl cagacity

Inadequate use wr emvironment

——Delhi  ——Ikelhi sl

- tha famikas was lap waler supphad by the local wabar Location of slums in Tsadequet | Lissited Poar Insdegust  CVI.WH
AUy uily pirg ; Dhelki @ BECERS | CRpACily | Gaviremmomt | o wSa
# \Watar collaction was tha prima rasponsibility af the women (aimast 90%) aspacially
voungar wamean. Girs also halped in water collaction
= Ware than S0% af the women were spending up 10 4 Frs per day in waler collection Norrh Dhelba 0.x7 [ 1 1L (L] n.az
- ]l:::'IL]ronl'r l'?ﬁ‘?vl o the Wame wara making moee than U:Ipsdlalis'llu collact v_mler " South Dalll 038 %] ] sl 0.8
- ngs of waler supply ware very eraic and luclualed causing hardship 1o women .
* Panpla raparted multiple prabiems during water colectian: high tap 1o user ratia, long Cestral Dalbi 0.26 aTe L e LLH
quaues, low watar prassure, lima aspenditura, ave taasing, fights & canficts East Dalhi 0.3z an ] [T [TH
= During water siress periods, women coped up by spending less lime on household R .
Wark 'E\HII"U 'hﬂr,l af children, cuth ] down tima an income ;ﬁremllrg actrahas .E\Ed. West Dol .50 arl L 0l 0.67
cutting dosn keisure tme Dialki Slams 0.33 [ )] (N [ .63
= Mast famikas lived in a dismal state of enviranment as anly 4% had safa toilet faclities. {averige)
majanity af tha respondents were using commurnty taikals and wara alsa practicing ofien Dielhi 4 i (¥5] (73 .36
dafecation
n ]
[]
[]
. Conclusion

FCVAWH s impartant tool for monitoring wabar availabibty at cifarant
spafial scales: Pricrilizing the neads for intenvenians in the water sector.

women and children highly valnerable o wie and wabar
= because of their pime role in waler accassion and

managameant

FSisEtion is nat lkely 0 impiave High levels of wbanizaion, cimatic
changas. populabon growth, and no signficant changes in gendar
digiribution of howsehold regpanaibilities

*Huge gender based inaqualities exist in India reflectad by low ranks n
gender rafated developmeant indicalor- GII (125 rank out of 188 Countnias)
and GGHET rank out of 144) (UNDP, 2016 & WIIR,
2T

=Ta meet goals of pender equity and equalty in saciefy it is important o
pay specal atenton to the provision of PONS af women

I is extremely imporant 1o enhance the adaplive capac il Wamen 1
face chalengas posad by dimatic & nan-cimabc drivers and equip them b

THANK YOU
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Potential Risk of
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in Mountain regions of Central Asia
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10 Global Mean Estimates based on Land and Ocean Data
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Figure 1. Forecast of climate change shows continuous increase of annual
mean temperature anomalies until 2020 (NASA GISS observations).
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Figure 2. Forecast of glaciation coincides with the forecast of carbon dioxide content
in the atmosphere based on the researchers of the SCRIPPS Institute of Oceanography (USA).
Increase of CO2 in atmosphers observed since 1960-5 with continuation up to 2020
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Figure 3. Forecast of glacial areas in Pamir, Tien-Shan and Altai-Sayan Mountains:
about 14% reduction expected in Altay-Sayan mountains, 8% — in Central Asian
Tien Shan and -3% - in the Central Pamir.

Figure 4. Change in the Abramov glacier in different years from 1850 to 2013,
which show its melting and decrease of 13.8%.

Disease Number of probable Number of suspected

cases, people

and confirmed, people

Kyrgyzstan - 4 Kyrgyzstan — 33,983

Malaria Tajikistan - 165 Tajikistan — 165,266

Turkmenistan — 0 Turkmenistan — 94,237

Uzbekistan - 4 Uzbekistan — 916,839

Table 1. Distribution of Malaria (tropical disease) in Central Asia aner kot eta, 2011)

Conclusions

+ Mountain are highly sensitive to global warming.

Malaria may appear to be high among the poorest people

living in high and middle mountain areas of Central Asia,

therefore there is an urgent need to take preventive
measures.

+ The Academic Consortium “International University of
Kyrgyzstan™ will be able through the studies and researches
to implement the idea of adaptation to climate change,
establishing training on adaptation to climate change.

+ We believe it is necessary to include the project
“Development of preventive measures against occurrence
of tropical diseases in mountain regions of Central Asia” into
the program of the World Bank «Adaptation of Europe and
Central Asia to Climate Change» and/or IPCC sub-
chapters.
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