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gensi Pengurusan Bencana Negara (NADMA) di
A
Jabatan Perdana Menteri telah menandatangani
memorandum persefahaman (MoU) dengan
SEADPRI-UKM, pada 14 Oktober 2019, bertempat
di InterContinental Hotel Kuala Lumpur. MoU itu
ditandatangani bersempena dengan penganjuran
Persidangan Kebangsaan Kedua Sains, Teknologi
dan Inovasi untuk DRR (STI4DRR), yang
berlangsung dari 14-15 Oktober 2019, di tempat
yang sama.
Memorandum itu bertujuan untuk memperkuat
kerjasama yang telah wujud sejak penubuhan
NADMA Malaysia, di mana SEADPRI-UKM
bersama-sama dengan akademik daripada
pelbagai fakulti di UKM, telah memberikan nasihat
teknikal dan dasar berkaitan dengan pengurangan
risiko bencana kepada NADMA. Ini dilakukan
melalui pelbagai rangkaian dan jangkauan.

Sepanjang dekad yang lalu, SEADPRI-UKM telah
mengambil bahagian sebagai anggota delegasi
negara yang diketuai oleh YAB Timbalan Perdana
Menteri Malaysia ke forum di peringkat global dan
Peneraju penyelidikan dan
Asia Pasifik bagi Pengurangan Risiko Bencana,
yang dianjurkan oleh Pertubuhan Bangsa-Bangsa
perkongsian ilmu berinovatif
secara syumul mengenai bencana Bersatu. Kerjasama melalui memorandum ini
bertujuan bagi menyokong usaha kerajaan untuk
merancang dan membangunkan langkah-langkah
Leader in innovative research and dan tindakan yang berkaitan dengan
pengurangan risiko bencana di peringkat
knowledge sharing on holistic
kebangsaan dan ASEAN. Ini termasuk kerjasama
disaster prevention
dalam bentuk ilmiah, pembangunan modal insan
dan penyelidikan perintis, serta inovasi dalam
pengurangan risiko bencana.

www.ukm.my/seadpri

The National Disaster Management Agency
(NADMA) in the Prime Minister's Department signed a
memorandum of understanding (MoU) with
SEADPRI-UKM, on October 14, 2019, at the
InterContinental Hotel Kuala Lumpur. The MoU was
signed in conjunction with the Second National
Conference on Science, Technology, and Innovation
for DRR (STI4DRR), which took place from October
14-15, 2019, at the same venue.
The memorandum aims to further strengthen the
cooperation that has existed since the establishment
of NADMA Malaysia, where SEADPRI-UKM together
with academics from various faculties in UKM, has
provided technical and policy advice related to
disaster risk reduction to NADMA. This was done
through a wide range of networks and outreach.
Over the past decade, SEADPRI-UKM has participated
as a member of the country's delegation led by the
Honourable Deputy Prime Minister of Malaysia, to
the Global and the Asia Pacific Disaster Risk
Reduction forums organized by the United Nations.
Co-operation through this memorandum is intended
to support the government's efforts to plan and
develop measures and actions that are related to
disaster risk reduction at the national and ASEAN
levels. These include scientific cooperation, human
capital development and pioneering research and
innovation in disaster risk reduction.
ASSOC. PROF. DR. GOH CHOO TA
Pengerusi SEADPRI-UKM | Chair of SEADPRI-UKM
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Research
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2008. Based at the Institute for Environment and
Development (LESTARI), the Centre addresses crucial
challenges on disaster risk reduction in Malaysia and
the region. The research focus is on climatic hazards,
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prevention .
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Council (ISC) and the United Nations Office for
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strengthen local inputs for addressing regional
disaster risks in conjunction with national and
international partners. A major flagship is the Asian
Network on Climate Science and Technology
(ANCST), coordinated by SEADPRI-UKM and funded
by the Cambridge Malaysian Education and
Development Trust, to link disaster risk reduction and
climate change for building resilience in the region.
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An Ongoing Approach for Drought Detection in Sumatra, Indonesia
Juwita Nirmala Sari
The ASEAN Coordinating Centre for Humanitarian Assistance on Disaster Management
Wageningen Univeristy and Research Centre, The Netherlands
[Email: juwitanirmala@hotmail.com; juwita.nirmalasari@wur.nl]

Drought has been considered a major threat to human beings as it
affects various aspects of human life, including food production. Water
plays an important role for plant growth and production, and thus
limited availability of water would result in inhibited growth and
reduced yield. A change in the ecosystem comprises three classes: (i)
seasonal change, caused by the changes in temperature and rainfall
per year that influences plant phenology with different vegetation
types, (ii) gradual change, a change of mean annual rainfall or land
cover, (iii) abrupt trend change, a change driven by human activities or
natural disasters (Verbesselt, Hyndman, Newnham, & Culvenor, 2010;
Vogelmann, Xian, Homer, & Tolk, 2012). A natural disaster such as
long-term drought is classified as gradual change since it results in
changes over some years. The detection of gradual change on
vegetation in an area of the Sumatra Island, Indonesia is higlighted in
this article. The key to plant survival is the transpiration process that
transports water from the roots to the leaves via the circulatory system
comprising the xylem and phloem. Plant cells require sufficient water
to maintain turgidity. Inability to maintain turgor pressure will result in
the plant becoming flaccid. For example, rice paddy, requires a
substantial amount of water to maintain its growth and yield, thus,
water stress would significantly reduce its growth and yield. Water
stress on plants could be identified by changes in its physical
appearance. Current studies are focusing on finding an effective and
efficient way for drought detection and monitoring by utilizing remote
sensing technology.
The Indonesia Agency for Meteorology, Climatology, and Geophysics
(BMKG) predicts drought conditions in all areas within Indonesia.
The BMKG has a WMO-recommended tool with Standardized
Precipitation Index (SPI) method showing an index calculated based
on the probability of the recorded amount of rainfall; negative index
values for drought, and positive for wet conditions (Nurhayati, et al.
2018). The SPI can be utilized to monitor climate conditions on a range
of time intervals (monthly, three monthly, seasonal, annual). Together
with remote sensing technology, data generated from SPI can be
further used to detect and monitor drought.
The posssibilities of using remote sensing to observe changes on land
cover and LAI (leaf area index) of vegetation is explored. By using
MODIS EVI Satellite Images with Breaks For Additive Season and Trend
(BFAST) time series analysis, the possibility of drought can be detected.
The BFAST is a method that can be used by operating Rstudio and R
(http://bfast.r-forge.rproject.org/). It detects either significant or
gradual changes in global range in time series with magnitude and
direction. It combines the decomposition of a time series into trend,
seasonal, and the remaining component (Aulia, Setiawan, &
Fatikhunnada, 2016).
The BFAST time series can be detected from changes occurring in the
trend component that indicates gradual change and break. These
changes occurred in 2015 at -1.65 inches and it was analysed as the
most serious drought. Unusual strong El Nino and land clearance were
the factors cited for the prolonged dry weather in 2015 in Sumatra,
Indonesia.

The affected vegetation experienced water stress. Furthermore, based
on the images acquired from MODIS Land Cover Type Product
(MCD12Q1), there were several land use changes from 2004 to 2013.
Vegetation areas were converted into building and housing areas
which became one of the main factors for water scarcity in Sumatra,
Indonesia. Various stakeholders in Indonesia, namely the Ministry of
Agriculture, Directorate of Water Resources, Local Authorities and the
National Board for Disaster Management, who are responsible for
drought early-warning have been putting a lot of effort in building up
a communication system to inform the general public about this
solution. They do it by providing information that can be accessed
through the website (http://cews.bmkg.go.id/). Although, this is a very
good initiative, some aspects still need to be improved. An example is
the quality and speed of information dissemination to the public.
Water consumption by the public plays an important role in the
management of drought. The National Committee of Water and River
Basin Management, which consists of the Directorate General for Water
Resources, National Met Service, Directorate of Groundwater and
Earth, and related NGOs, conduct meetings on a regular basis to make
recommendations to the policy-makers at the national level on
appropriate programs to be undertaken in water resources issues,
including drought. Rainfall intensity will continue to increase throughout the 21st century in some regions, while some places will receive
lesser precipitation (IPCC 2007). Remote sensing technology has a
huge potential in application and utilization for drought detection and
monitoring. BFAST is now available to estimate the time and number of
abrupt changes within time series in case of drought. It can be used to
analyze across different time series (e.g. Landsat, MODIS) where the
data satellite can be acquired freely. Therefore, this proposed analysis is
applicable in other similar settings, especially in countries that either
do not have sufficient data collection points (weather stations) or lack
consistent data collection. Despite the sweeping benefits, this
proposed analysis also has some limitations, such as cloud cover issues
on the image acquired by the satelite, availability of satellite
observational data and resolution of the data. While it has some
limitations that need to be addressed, BFAST nonetheless does offer a
potential to help stakeholders and policy-makers to better detect and
monitor droughts so that they can make well-informed decisions on
crop rotation, grain stock-piling and prudent water management.
REFERENCES
Aulia, M. R., Setiawan, Y., & Fatikhunnada, A. (2016). Drought Detection
of West Java's Paddy Field Using MODIS EVI Satellite Images (Case
Study: Rancaekek and Rancaekek Wetan). Procedia Environmental
Sciences, 33, 646-653.
IPCC (2007). Impacts, adaptation and vulnerability. Contribution of
working group II to the fourth assessment report of the Intergovernmental Panel on Climate Change. 2007. In M.L., Canziani, O.F.,
Palutikof, J.P., van der Linden, P.J., Hanson, C.E. (eds) Cambridge
University Press, Cambridge.
Nurhayati, Utami Y. Drought Conditions and Management Strategies
in Indonesia. Accessed on 30 April 2018. (http://www.ais.
unwater.org/ais/pluginfile.php/597/mod_page/content/79/
Indonesia.pdf ).
Verbesselt, J., Hyndman, R., Newnham, G., & Culvenor, D. (2010).
Detecting trend and seasonal changes in satellite image time series.
Remote sensing of Environment, 114(1), 106-115.
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Storm No. 12 in 2017: Lessons from the Khanh Hoa Province, Vietnam
Le Thi Trang
Vietnam Meteorological and Hydrological Administration
[Email: letrang270994@gmail.com]

Khanh Hoa is a coastal province which is located in South Central
Vietnam, with some of its territory extending far into the South China
Sea. The province is adjacent to Phu Yen province in the north, Dak Lak
and Lam Dong provinces in the west, and Ninh Thuan province in the
south. Its geographical coordinates are 108040’33” to 109027’35”E and
11042’50” to 12052’15”N. Khanh Hoa province has an area of 5,197km2
(including islands, archipelago). The total length of coastline is 385km
featuring numerous creek mouths, lagoons, river mouths and
hundreds of islands and islets. Khanh Hoa Sea is considered to be the
deepest sea in the country with a coastline spanning over a length of
200km. Khanh Hoa Province is also located close to the Truong Son
mountain range, with very narrow deltas, representing less than
one-tenth of the total area of the province. Plains are divided into small
pieces, separated by mountains stretching to the sea. The majority of
Khanh Hoa’s mountain has an elevation of less than a thousand meters,
but is part of the Truong Son mountain range, giving diversity to the
terrain. The climate of Khanh Hoa is highly tropical with an average
temperature of 26.5°C. The weather is warm all the time in the plain
regions. There are two distinct seasons: the rainy season lasts from
April to December, with the other months being the dry season, except
in Nha Trang where the rainy season lasts for just two months. The
average relative humidity is 80.5%. The province is likely to be less
stormy; the frequency of typhoons entering Khanh Hoa is only about
0.82 typhoon per year compared with 3.47 typhoons per year in
Vietnam.
Normally, in the South China Sea, there are only about 10 to 11 storms
each year. In 2017, the area recorded 16 tropical cyclones and six
tropical depressions. Floods and storms not only affect the provinces of
North Central Vietnam but are now spreading to the Southern Central
provinces and leaving heavy shocks. In November of the year 2017,
Storm No. 12 or Typhoon Damrey hit the South Central region,
specifically the Khanh Hoa Province, where there was no occurrence of
powerful storms in the past two decades. Typhoon Damrey (known in
The Philippines as Severe Tropical Storm Ramil) rapidly intensified and
made landfall over Khanh Hoa Vietnam on Saturday morning,
November 4th, and rapidly weakened, dissipating on November 5th.
Typhoon Damrey is believed to be the most powerful storm recorded
in the area over the past 30 years and has inflicted severe damage in
the Khanh Hoa Province with winds gusting at up to 135 kilometres per
hour, which was the equivalent strength of a Category 2 hurricane in
the eastern Pacific or Atlantic oceans. Weather experts say it is the most
destructive storm in decades to hit the southern coastal region - which
usually escapes typhoons that in most years strike further north. The
typhoon left serious consequences. It blew the roofs off thousands of
houses, felled trees and electricity poles across the southern coastline
and caused the destruction of hundreds of homes.
According to the final statistics impact report of Storm No. 12 in 2017
from the National Steering Committee for Natural Disaster Prevention
and Control (NCDPC), the death toll was 107 people, 16 people
missing, 315 individuals injured.

The typhoon also had a profoundly adverse impact on infrastructure.
More than 141,467 houses collapsed, became roofless or was
damaged; up to 1,294 transport and fishing boats were damaged and
sunk; and 94,299 hectares of paddy and crops including rice,
vegetables and fruit were severely destroyed. A further 70,066 marine
cages, used for fishing, were destroyed. The area of aquatic products
damaged was an estimated 135,483 hectares. This typhoon brought
strong winds, heavy rainfall and severe flooding to Central Vietnam,
and caused damages of at least 22,000 billion VND. It was apparent that
storm No.12 left serious damage on not only to the Khanh Hoa
Province but also all of Binh Dinh, Phu Yen Provinces and parts of Dak
Lak, Quang Ngai, Kon Tum, Dak Nong. There are a number of questions
that have been asked, mainly, why a place such as the Khanh Hoa
Province that very rarely saw the occurrence of strong storms suffered
from such a powerful storm like Typhoon Damrey.
As a province with large seas and long coastlines, Khanh Hoa has
definitelyy experienced storms from the South China Sea. However,
the frequency of typhoons into the Province as recorded so far was
very low and did not have much impact. During Storm No. 12 in 2017,
despite the meteorological forecasting centre predicting a powerful
and dangerous storm, there were other reasons at play that led to
serious consequences. Specifically, the communication of danger
warnings and the possible impacts caused by the storm had not been
effective. People did not grasp clearly the path of the storm, the areas
that would be affected, and therefore, they did not prepare well.
Moreover, since there had been no storms for such a long time in the
area, both the local government and citizens had very little experience
in emergency management during a disaster.
Local level forecasting and early warning equipment is still limited. In
some localities of Vietnam, the capacity of the forecasting was
inadequate with regards to equipment, prediction capability and
manpower. These factors had a tremendous impact on both people
and property. Learning from the experience of the Khanh Hoa Province
is important to avoid repeating the same mistakes. Communities in
other coastal provinces in Vietnam can learn and make plans for
prevention and reduction of damage from similar events in the future.
In hydro-meteorology, forecasting of storm paths, levels and potential
effects are indispensable tasks when the storm season comes every
year. To achieve high effectiveness in the prevention of natural
disasters, it is necessary to utilise early warning systems and develop
plans to prevent and mitigate the negative impacts of floods and
storms. In addition, the media also plays a very essential role. In some
very remote villages, people have very poor level of awareness and
communication is limited and not really effective. Therefore, the
government should channel adequate resources for labour and
equipment for meteorological forecasting agencies and local
communication systems. In addition, there should be close
coordination between the media and the forecasting agency to
provide timely information to the public, and to plan effective disaster
prevention and emergency measures.
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Developing Intensity-Duration-Frequency Curves for Ho Chi Minh City, Vietnam
Khiem Van Mai, Minh Truong Ha & Linh Nhat Luu
Vietnam Institute of Meteorology, Hydrology and Climate Change
[Email: hatruongminh169@gmail.com]

Rainfall Intensity-Duration-Frequency (IDF) is a useful tool to
determine the intensity of rainfall in any specific duration and return
period. It is usually employed in water infrastructure designs to help in
city management and planning. Nowadays, the use of rainfall IDF is
very popular in many developed countries in the world such as USA,
Canada, Germany, etc. In addition, in many ASEAN countries such as
Malaysia or Singapore, there are also many research studies in rainfall
IDF for specific regions or provinces.
Vietnam is considered one of the countries most affected by climate
change. It is of great importance to anticipate the change of rainfall IDF
in Vietnam. The magnitude and frequency of extreme events such as
high intensity rainfall, flooding, severe droughts, etc. are expected to
increase in the future due to climate change. The evaluation of the
possible climate change influence on extreme precipitation is very
interesting in megacities due to the usual and characteristically high
intensities of its rainfall pattern. This study aims at developing IDF
curves for Ho Chi Minh City (HCMC) in Vietnam for the present as well
as future climatic scenarios.
Ho Chi Minh City is located in the delta area of the Saigon and Dong
Nai rivers. It is Vietnam’s largest city and an important economic, trade,
cultural and research centre, both within the country, and in
South-East Asia. Like most cities situated in deltas, HCMC faces serious
challenges due to climatic change. HCMC is ranked among the top 10
cities in the world most likely to be severely affected by climate
change. Major impacts of climate change are floods, and droughts as a
consequence of water scarcity in the dry season. In addition, heavy
rainfall and flooding can also contaminate surface water and affect
environmental health in urban areas. Thus, the understanding of
changes in precipitation extremes will also be useful for HCMC in
managing water in urban areas and preventing urban flooding. The IDF
curve is a very important tool used in the design and construction of
different hydrological structures in water management, that could be
altered by a presumed increase of intense rainfall caused by climate
change. However, IDF curves for the future have not been developed
for HCMC. The objective of this study is to assess climate change
impact on rainfall IDF curves at HCMC. Firstly, the present IDF is
analysed based on observed data.
Following that, the rainfall projections for future periods based on an
ensemble of regional climate models approach are used to develop
projected IDF curves and their plausible changes in the middle of the
21st century (2050s), and at the end of the 21st century (2090s) for
HCMC. To cope with the uncertainty of climate change projection,

Source: Tran, T. N. (2014). Improvement of flood risk assessment under
climate change in Ho Chi Minh City with GIS applications.

the ensemble of final results was divided into 2 cases: (i) the most-likely
case (percentile 50%); and (ii) high-impact case (percentile 75%).
The results of this study will have significant and practical importance
for the design, operation and maintenance of water management
infrastructures for the changing climate in HCMC. By using rainfall IDF
information, recommendations could be made. For example, rainfall
IDF under current climate can represent the beginning of the century
(2016-2035) to serve design and planning purposes because the
difference in Green House Gas concentration is not significant. In other
words, the impact of climate change on current climate conditions and
the beginning of the century are nearly the same. In addition,
information from the high-impact case may have significant
contribution for the frequency and intensity of floods in HCMC in the
future.
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Mangrove Forest Rehabilitation to Lessen Heatwave Casualty in Karachi, Pakistan
Adnan Arshad1, Kamran Yousaf2, Qi Hua3, Li Ming4, Weiwei Zhang5, Abdul Mateen6 & Mehmood-ul-Hasan7
1, 3, 7
Potohar Organization for Development Advocacy and China Agricultural University
2, 4, 5, 6
China Agricultural University
[Email: adnan.poda@gmail.com; mingzhi0415@sina.com]

INTRODUCTION
Karachi is the largest city in Pakistan with a population of 16.22 million,
and the 7th largest metropolitan city in the world. Severe heat waves
with temperatures as high as 49°C (120°F) have struck Karachi and
southern parts of Pakistan since June 2015. It has caused the deaths of
about 2,200 people from dehydration and heat stroke every year. In
April 2017, a severe heat wave of 51°C (124°F) hit southern parts of the
country and broke the old temperature records of many cities in the
country for the month of April. The lack of advance meteorological
forecasting technology contributed to the casualties of the heat wave
disaster. The Urban Heat Island Effect further worsened the heat wave
conditions. Heat waves are a symptom of global climate change; delay
in monsoon rainfall cycle and extreme weather events aggravated by
rapid urbanization, industrialization and motorization lead to high
amount of CO2 levels in the air creating a high temperature micro
climate heat effect. Deforestation and degradation of mangrove
forests have also worsened the situation.
Mangrove ecosystems play an important role in influencing the daily
temperature, local environment and micro climatic conditions of
Karachi, a city with a profound coastal environment. In Karachi,
mangrove forests thrive at the mingling of saltwater and freshwater
where the Indus River meets the Arabian Sea. Major threats to the
forest are untreated municipal waste and industrial pollution causing
still-undetermined amounts of damage. Most alarmingly, there is also
exploitation of the trees for use as firewood, building material and
fodder by communities in the area. As healthy forests absorb immense
amounts of CO2, it has the potential of providing essential carbon
sinks. The mangrove forests extend over 132,000 ha, representing
about 3% of the forest area of Pakistan, and supporting 97% of the
total mangrove forests.
THE PROJECT
The Mangrove Forest Rehabilitation and Improvement Research
Project (SUPARCO#19/A-2017-2019) was initiated by PODA and the
China Agricultural University to apply GIS and Remote Sending
(GIS/RS) along with the climate simulation modelling tools SILVA and
SWAT in forestry practices. The aim is to contribute to increase plant
population and forest areas as well as air quality index (AQI) by
simulating the possible opportunities to mitigate extreme climatic
changes in order to build resilience. The goal is to ensure
environmental flows for a sustainable ecosystem, improvement in
livelihood opportunities, and protection from climatic disaster, while
integrating climate change-related information into the planning
processes in formulating community development strategies to
reduce the risk of disaster.
Within the first year research project, six follow-up studies emerged.
These studies include climate-change scenarios development,
mangrove forest cover change analysis under different hydrological
regimes, environmental flows assessments under different ecological -

conditions, salinity distribution due to sea level rise, socio-economic
assessment, and institutional and policy analysis. More advanced and
complex scientific modelling techniques are required for detailed
impact studies in the region. The anticipated rise in temperatures and
frequency of heat waves in the country demand a comprehensive
strategy to cope with this type of disastrous events in future.
KEY FINDINGS
The project recommends the establishment of Heat-Health Warning
System targeting the vulnerable segment of the urban centres. The
warning system will have essential components of monitoring and
warning service, dissemination, and communication of the heat wave
risk to the communities thus enhancing their response capabilities to
better cope with this situation. After the onset of monsoon rainfall, the
project team mobilized and educated local communities about the
importance of mangrove forest for themselves and Karachi city. Mega
level planting of mangrove plants was organised with the participation
of local community groups, women and youth.
SILVA model simulations showed two-thirds of the Karachi CO2 stock
can be deposited by mangrove forests which contribute 19% of the
mangrove ecosystem. The model projected that the forest area has the
ability to absorb CO2 emissions of up to 55.4 million tons. Intercomparison of SILVA and SWAT Models’ validation skill scores showed
that the forests have a huge potential to contribute to global efforts to
reduce carbon footprints through climate-smart practices of
restoration, afforestation, conservation, reforestation, and sustainable
management of mangrove forests. SILVA estimated that the forest
population has excellent sink capacity to absorb maximum
atmospheric carbon to combat global climate change impacts and
efficiently manage REDD+, so it contributes to improvement of the AQI
and HW of Karachi.

A heat wave casualty is drenched with water to lower the body
temperature. Pakistan experienced a severe heatwave with a record
temperature of 51°C (124°F) in 2017.
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The project provides an assessment on changing meteorological
conditions and its resultant land cover changes through a temporal
GIS/RS analysis.

fans etc. could be established at public places and along the main
avenues, besides protection and development of tree-shaded rest
areas.

Several suggestions are made to reduce the impacts of heat stress.
Rehabilitation and reforestation of mangrove forests need to be
implemented on a wide-spread basis. Meteorological forecasting of
monsoon cycles need to be advanced with proper early warning
systems. Awareness campaigns need to be enhanced to increase the
capacity of individuals and communities to respond to heat stress
during heat waves. Increased green spaces and green roofs play
contribute to decreasing the urban heat island effect. In adddition, the
urban heat island effect can be counteracted slightly by using white or
reflective materials to build houses, roofs, pavements and roads, thus
increasing the overall albedo of the city. ‘Cool Centres’ facilitated with
drinking water, fans etc. could be established at public places and
along the main avenues, besides protection and development of
tree-shaded rest areas. Cool Centres’ facilitated with drinking water, -

CONCLUDING REMARKS
The lack of advance meteorological monsoon forecasting system have
contributed to the casualties of the heat wave disaster in Karachi since
2015. The Urban Heat Island Effect further worsened the heat wave
conditions. Monitoring and mapping of mangrove forest area using
GIS and remote sensing is crucial to estimate damage by deforestation
and degradation and its impact assessment on Karachi. The
establishment of Heat-Health Warning System targeting the
vulnerable segment of the urban centres is proposed. Regional level
application of SILVA and SWAT modelling in forestry practices and
simulation of the possible opportunities to mitigate extreme climatic
changes can contribute to build disaster resilience. The models project
that mangrove forest areas in Karachi have the ability to absorb 55.4
million tons emissions of CO2.
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Climatic Hazards Programme

Launch of the Kuala Lumpur Multi-hazard Platform
Joy Jacqueline Pereira & Nurfashareena Muhamad
SEADPRI, Universiti Kebangsaan Malaysia

T

he Malaysian and UK partners in the Newton-Ungku Omar Fund
(NUOF) Project on Disaster Resilient Cities from Malaysia and United
Kingdom, together with several other bodies, convened a workshop
on Building Disaster and Climate Resilience in Cities on 15-16 October
2019 at the InterContinental Hotel, Kuala Lumpur. The other partners at
this workshop were the Asian Network on Climate Science and
Technology (ANCST), the Asia-Pacific Network for Global Change
Research (APN) and the International Science Council Regional Office
for Asia and the Pacific (ISC-ROAP). This event was held together with
the National Disaster Management Agency (NADMA) Malaysia, the
Ministry of Energy, Science, Technology, Environment and Climate
Change Malaysia (MESTECC), the Academy of Sciences Malaysia,
UNDRR Asia-Pacific Science, Technology and Academia Advisory
Group (APSTAAG) as well as the City Hall of Kuala Lumpur.
This was the final workshop for the NUOF Project since its inaugural
debut two years ago in 2017. The inception workshop was held in
March 2017 to mark the launch of the project and the midterm
workshop was conducted in June 2018 to present the progress of the
work. The workshop coincided with a meeting of experts from the
United Nations Office for Disaster Risk Reduction, so that the findings
can be shared with the wider Asia Pacific region. It has also been
contextualised to deliver to the future programme of the Intergovernmental Panel on Climate Change (IPCC). This provides a
pathway for the findings of this NUOF Project in Kuala Lumpur, to be
relevant to both the disaster management and climate change
communities worldwide.
The workshop involved 141 participants from multiple disciplines
representing 14 countries. Early career researchers were exclusively
targeted as participants, and a few were selected to present posters on
their ongoing work. It began with officiating remarks from the CEO of
the Malaysian Industry-Government Group for High Technology -

Photo by SEADPRI-UKM
The Kuala Lumpur Multi-hazard Platform was launched by a representative
of the Mayor of Kuala Lumpur, supported by the CEO of MIGHT, Malaysia and
UK Project Leaders together with all NUOF Thematic Leaders.

(MIGHT) and followed by the launching of the Kuala Lumpur Multihazard Platform.
The launch was a major highlight of the event because the Kuala
Lumpur Multi-hazard Platform is an output of the NUOF Project
administered by Innovate UK and MIGHT. This project has adapted
carefully selected meteorological, atmospheric and hazard models for
tropical conditions in Malaysia and Southeast Asia; and integrated
those onto a common platform - the Kuala Lumpur Multi-hazard
Platform - which is designed for managing and communicating risks
and enhancing disaster resilience. In addition, there were experts
working on Asian issues who shared their latest findings in multiple
dimensions of cities covering modelling of geophysical and
atmospheric hazards, pathways for building disaster resilience as well
as critical infrastructure resilience.
The workshop has identified some significant pathways in terms of
research focus such as systems thinking, interdependencies of the
infrastructural networks, urban-rural linkages, and community
involvement. It also contributed significantly by connecting
researchers, institutions, policymakers, and practitioners in sharing
research advances. The initiative to bring young scientists into the
research domain and to connect them with experienced researchers
can yield a prolific output, if data and information sharing is properly
executed.
The NUOF Project on Disaster Resilient Cities has the capacity to
incubate and deliver new innovative business models for disaster risk
reduction, driven by consortiums with multidisciplinary and multisector representation. Such consortiums could directly contribute to
national aspirations for socio-economic well-being and climate
resilient development to ensure sustainable development.

Photo by SEADPRI-UKM
Dr. Ahmad Azlan (second left), the Multi-hazard Platform Thematic Leader
explaining the system to VIP guests using the replica of Kuala Lumpur
Multi-hazard Platform.
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Climatic Hazards Programme

IPCC Meets Malaysian Youth and Young Professionals
Mohd Khairul Zain Ismail
SEADPRI, Universiti Kebangsaan Malaysia

T

he Intergovernmental Panel on Climate Change (IPCC) is the world
body for assessing the science related to climate change. Established in
1988 by the World Meteorological Organization and United Nations
Environment Programme, the IPCC provides policymakers with
assessments of the state of scientific knowledge related to climate
change. The IPCC covers physical science, impacts and adaptation to
climate change as well as mitigation of climate change, drawing on the
full spectrum of disciplines – from physical sciences, to the life and
social sciences.
An IPCC outreach event was held on 26 October 2019 at the Academy
of Sciences Malaysia, where three separate sessions were held
targeting the media, scientists and policy makers as well as youths and
young professionals. The event was hosted by the Academy of
Sciences Malaysia with support from the Asian Network on Climate
Science and Technology coordinated by SEADPRI-UKM. The IPCC
delegation in Kuala Lumpur was led by the Chair, Professor Hoesung,
who was accompanied by the WGI Co-Chair, Professor Valerie
Masson-Delmotte and WGIII Co-Chair, Professor Jim Skea as well as
WGIII Vice-Chair, Mr Amjad Abdulla. Prof. Dr. Joy Jacqueline Pereira of
SEADPRI-UKM, who is the IPCC WGII Vice-Chair and ANCST Director,
coordinated the event.
The IPCC session with the Malaysian youth and young professionals
aimed to present the findings of the IPCC in simple language. It also
provided an opportunity for local youth and young professionals to
discuss, understand and share ideas on issues pertaining to climate
change and disaster risks that can be implemented at -

the national level by engaging in the science-policy interface.
This session was organised with support from local youth and young
professionals, primarily U-INSPIRE Malaysia@UKM and the Malaysian
Youth Delegation. The specific objective was to encourage the
contribution of youth and young professionals towards the IPCC
reporting processes in the region, especially in reviewing the IPCC
reports. The involvement of Asian researchers, especially the youth and
young professionals, in the IPCC Sixth Assessment Report (AR6) has
been limited. In preparing the AR6, only 19% of the authors represent
Asia compared to 34% of the authors who come from Europe.
The IPCC has three working groups, namely Working Group I (WGI),
dealing with the physical science basis of climate change; Working
Group II (WGII), dealing with impacts, adaptation, and vulnerability;
and Working Group III (WGIII), dealing with the mitigation of climate
change. The three most recent IPCC Special Reports developed by the
three Working Groups were presented during the event. These were
the IPCC Special Report on the Ocean and Cryosphere in a Changing
Climate (SROCC), the IPCC Special Report on Climate Change and Land
(SRCCL), and the IPCC Special Report on Global Warming of 1.5ºC
(SR15). The Special Reports provide a scientific basis for governments
world-wide to develop climate change-related policies. The reports are
policy-relevant but not policy-prescriptive. They included projections
of future climate change based on different scenarios, the risks that
climate change pose and discussed the implications of response
options, but they do not tell policymakers what actions to take.

Photo by SEADPRI-UKM
Participants at the historic session that brought IPCC to Malaysian youth and young professionals.
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Climatic Hazards Programme
Nurturing the Pacific Contribution to IPCC
Joy Jacqueline Pereira & Nurfashareena Muhamad
SEADPRI-Universiti Kebangsaan Malaysia

T

he University of the South Pacific (USP) and Secretariat of the Pacific
Regional Environment Programme (SPREP), in conjunction with the
Asian Network on Climate Science and Technology (ANCST),
coordinated by SEADPRI-UKM, Asia-Pacific Network for Global Change
Research (APN), International Science Council Regional Office for Asia
and the Pacific (ISC-ROAP) together with other partners conducted an
initiative to strengthen the Asia Pacific contribution to the Sixth
Assessment Cycle of the Intergovernmental Panel on Climate Change
(IPCC AR6).

The workshop was followed by a presentation and sharing of research
on climate and disaster risk in the Pacific. There was also a presentation
to share the experience of Asian youths who are mobilising science,
engineering, technology and innovation, to connect climate change
and disaster risks. Overall presentations set off a discussion on how to
build research capacity through voices from the Pacific, as well as
identifying pathways and building partnerships to advance science
and technology in the region.

The initiative was implemented through a Workshop and Dialogue on
Key Findings of the IPCC and Bridging the Science and Technology
Divide in the Pacific Islands held on 14-15 November 2019 in the USP.
The workshop aimed to familiarize Pacific scientists with the IPCC
process and engage with science institutions relevant to the IPCC in
the Pacific. To set the scene of the two-day workshop, the IPCC experts
began the event with an overview IPCC presentation, followed with
IPCC videos. Participation from the APN Secretariat included
presentation of an overview of APN initiatives in the South Pacific.

Photo by SEADPRI-UKM
The hands-on-training to review Chapter 15 on Small Islands was
conducted in a group.

Photo by PaCE-SD
The Workshop & Dialogue on Key Findings of the IPCC & Bridging the S&T
Divide in the Pacific Islands (14-15 November 2019, Suva) involved the youth
and young professionals from the Southwest Pacific Island States, who had
the opportunity to interact with the IPCC experts.

The second day of the workshop saw the hands-on-training to review
Chapter 15 on Small Islands of the IPCC Working Group II First Order
Draft. The submission of review comments for Chapter 15 was done in
a group. This was followed by a discussion on knowledge gaps in the
Pacific Islands and means of addressing the gaps in the IPCC AR6 cycle
through a systematic and sustained publication initiative helmed by
the USP and SPREP. Apart from these, a call was also made for youths
from the Pacific Islands to assemble and join the UNDRR’s Asia Pacific
S&T Conference on DRR in Kuala Lumpur on 16-17 March 2020, where
they could make their presence felt.
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Geological Hazards Programme

Towards Achieving Sustainable and Inclusive Societies
Mohd Khairul Zain Ismail
SEADPRI-Universiti Kebangsaan Malaysia

T

he sixth session of the Global Platform for Disaster Risk
Reduction (GPDRR) was held in Geneva from 15-17 May 2019.
The Malaysian delegation comprised NADMA Malaysia,
Malaysian Meteorological Department, National Hydraulic
Research Institute Malaysia (NAHRIM), Department of Irrigation
and Drainage Malaysia (DID), SEADPRI-UKM, and Universiti Tun
Hussein Onn Malaysia (UTHM); it was led by the Honorable
Deputy Prime Minister of Malaysia, Dato’ Seri Dr. Wan Azizah
Wan Ismail. The theme for this session, “Resilience Dividend:
Towards Sustainable and Inclusive Societies”, focused on how
to manage disaster risk, and how risk-informed development
investments pay dividends in multiple sectors and
geographies, across all scales, and encompass more than just
economic profit.
This year’s theme also prioritised strengthening outcomes
across social, economic, financial and environmental sectors in
the long term. It will represent the next important opportunity
for the world’s top scientists and practitioners in disaster risk
reduction, policy makers, government officials and other
stakeholders to debate and discuss how to reduce disaster
impact, boost the implementation of the Sendai Framework,
the related goals of the 2030 Agenda, and the commitments of
the Paris Agreement on Climate Change. It also contributed to
the discussions of the High-Level Political Forum on
Sustainable Development, which was held in New York in July
2019, as well as the UN Secretary General’s Climate Summit in
September 2019.

Photo by SEADPRI-UKM
Dr. Nurfashareena Muhamad of SEADPRI-UKM (left) presented Bulletin
SEADPRI No.18 to Prof. Dr. Rajib Shaw, Chair of the Global Science and
Technology Advisory Group on Disaster Risk Reduction.

There is a call for stronger focus on reducing vulnerability and
poverty, while participants observed that urbanization is the
defining demographic trend of this century; and requires
resilient and inclusive infrastructure. As a concluding thought,
what had been achieved during the 2019 GPDRR was a strong
exchange between the DRR and climate action communities
and multi-stakeholder participation, including city mayors.

Photo by IRDR IPO
The 21st IRDR Scientific Committee Meeting was held on 14 May 2019,
at the Norwegian Refugees Council, Geneva, Switzerland.

A new record was also set at the 2019 GPDRR by the
approximately 50% representation of women on panel
discussions. SEADPRI-UKM had also attended the 21st
Scientific Committee Meeting of IRDR on 14 May 2019, prior
to the 2019 GPDRR event, to provide an update on the
progress of ICOE-SEADPRI-UKM, the international centres of
excellence on disaster risks and climate extremes under the
IRDR programme.
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Promoting Disaster Risk Reduction for Sustainable Development at the CCOP

T

Lim Choun-sian
SEADPRI-Universiti Kebangsaan Malaysia

he Coordinating Committee for Geoscience Programmes in
East and Southeast Asia (CCOP) is an inter-governmental
organisation of applied geoscience programmes including
sustainable resource development, management of
geoinformation, geohazard mitigation and protection of the
environment in East and Southeast Asia. Its members are
mainly represented by the geological survey departments of
the respective countries in the region. It is supported by
14 cooperating countries as well as cooperating organisations.
In its 55th Annual Session and 73rd Steering Committee
Meeting held in Chiangmai, Thailand, on 3 – 9 November 2019,
SEADPRI-UKM as one of the cooperating organisation
members, was represented in the Advisory Group meeting and
technical session. The Advisory Group comprising the
representatives of the cooperating countries, cooperating
organisations and Honorary Advisors, meet once a year to
consider the technical, scientific and research aspects of
CCOP's work programme.
In line with the theme of the 2019 annual session, “Geoscience
for Sustainable Development”, SEADPRI presented a paper on
Disaster Risk Reduction for Sustainable Development.
It emphasized the importance of geoscience, which has a -

significant role to play inreducing the risks of catastrophic
natural hazards and urban geohazards. Examples relating to
engagement by geoscientists via research programmes
carried out with various stakeholders were highlighted to
demonstrate the relevance of geoscience to disaster risk
reduction, and ultimately to achieving Sustainable
Development Goals (SDGs).
CCOP and UKM first inked a MoU for cooperation on 19 July
2007, and was subsequently elevated to become a
cooperating organisation. Many activities have been jointly
undertaken between UKM and CCOP over the past decade
under the auspices of the Department of Mineral and
Geoscience Malaysia. The activities were organised to
recognize the importance of regional cooperation, build
capacity and exchange of geoscientists in the East and Southeast Asia regions in addressing issues related to regional
sustainable development, including geohazards, disaster
resilience cities and disaster risk reduction, and geoparks,
geoheritage and geotourism. This year, a new collaboration
was proposed to co-publish manuscripts presented at
technical sessions into indexed journals to reach a wider
audience. Indeed, CCOP and UKM are working closely towards
a shared goal.

Photo by the Department of Mineral Resources Thailand
Delegates from various countries renewed their ties at the CCOP Annual Session in Chiangmai, Thailand.
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Toxic Waste Dumping: Issues and Challenges
Tan Ling Ling & Mohd Khairul Zain Ismail
SEADPRI-Universiti Kebangsaan Malaysia

he infamous toxic waste dumping incident at Pasir Gudang, Johor in
T
March 2019, where thousands of residents were badly affected by air
pollution problems was an issue of public importance; it was hotly
debated in an attempt to seek prompt solutions. As a result of this
terrible incident, a seminar on ‘Incident of Toxic Waste Dumping: Issues
and Challenges’ was organised by The Clean Air Forum Society of
Malaysia (MyCAS) on 9 August 2019 at Hotel Balik Pulau, Melaka.
SEADPRI-UKM was represented in the seminar by Mr. Mohd Khairul
Zain Ismail, Senior Science Officer.

chemical hazard identification and risk assessment, post-disaster
recovery and mitigation, management of chemicals hazardous to
health: cradle to grave, and the roles of corporates and their regulators
towards environmental sustainability. It was reported that in Pasir
Gudang, the current population of approximately more than 300,000
residents are surrounded by 2,005 licensed factories which operated in
2019, with 250 of them being chemical-based factories. The four main
chemicals found in Pasir Gudang during the March 2019 incident
included methylmercaptan, acrolein, acrylonitrile and benzene.

This seminar provided a platform for sharing knowledge and instilling
awareness regarding environmental pollution incidents, and focused
on the efforts to improve air quality in Malaysia. Some of its objectives
were to help identify issues and proactive approaches towards
hazardous chemical spillage, and its impacts on environmental and
human health; to share opinions and experiences from different
parties, who had been directly or indirectly involved, among them,
academicians and industry players; and provide a platform to increase
public awareness on environmental pollution with respect to toxic
waste dumping. Topics discussed during the seminar included
emergency preparedness and response towards chemical spillage,

The establishment of the Pasir Gudang Emergency Mutual
Aid (PAGEMA) aimed to bring together the government agencies and
high-risk industries to contribute towards efforts in managing any
emergency at the Pasir Gudang and Tanjung Langsat industrial areas.
This voluntary association has 20 government reps and almost
61 industrial players on board as members. The Technological
Hazards Programme of SEADPRI-UKM is involved in the discussion to
find solutions on how to tackle the issues related to the
chemical spillage. SEADPRI-UKM participated in the MyCAS task force
for the emergency response to the air pollution disaster in Pasir
Gudang.

Photo by MyCAS
Participants of the seminar that discussed the toxic waste dumping incident at Pasir Gudang.
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Technological Hazards Programme

Empowering the UNESCO Science Family in Asia and the Pacific
Mohd Khairul Zain Ismail
SEADPRI-Universiti Kebangsaan Malaysia

I

n Asia and the Pacific, great strides have been made towards
the realisation of the 2030 Agenda in reducing poverty,
increasing technological development, and growing resilient
economy. However, rising inequality greatly hinders this
sustainable development process – this is compounded by
environmental degradation and an increasing incidence of
disaster events. To achieve the 2030 Agenda, the most
ambitious and far-reaching global agenda in history, UNESCO
and its development partners must further strengthen their
cooperation and contribution.
The 2019 UNESCO Science Retreat on “Science to Enable and
Empower Asia Pacific for SDGs 2 (SEE AP for SDGs 2) was held in
Jakarta, Indonesia, from 16-19 October 2019. The vision of this
year’s retreat is to focus on interactions of climate change
(SDG13), an area that demands urgent attention and requires
UNESCO to work across thematic, disciplinary, institutional and
geographical boundaries, and its linkages with other SDGs. This
will require the strengthening of multi-sectoral collaboration
beyond the Natural Sciences family, involving all of UNESCO’s
major programmes – culture, education, social and human
sciences, and communication and information. Past Regional
Science Coordination meetings have contributed to improved
efficiency in project implementation among UNESCO science
stakeholders.
Photo by SEADPRI-UKM
Prof. Shahbaz Khan, Director of UNESCO Office Jakarta
delivered welcoming remarks during 2019 SEE AP SDG 2.

The first such meeting was held in July 2016 in Bali, Indonesia,
with the theme “Fostering Collaboration between UNESCO in
the Field and Networks towards the Agenda 2030”, where
UNESCO mechanisms were introduced for different
stakeholders to work together. The second SEE AP meeting was
held in 2018 in Jakarta, Indonesia, which focused on discussing
and developing collaborative project concepts at different
levels across the region. Senior Science Officer Mr. Mohd
Khairul Zain Ismail, represented SEADPRI-UKM at the event.
The Science Retreat is not only a forum for information sharing,
but also a forward-looking forum to renew UNESCO field
offices’ priority and vision, explore and generate new
collaboration, and share and integrate their joint efforts with
the wider science community in the region.

Photo by SEADPRI-UKM
Prof. H. Arief Rachman, Executive Chairman of Indonesian
National Committee for UNESCO delivered his remarks and
officiated the event.

As a Regional Bureau of Science for Asia and the Pacific,
UNESCO Jakarta will prioritise the maintenance of this
convening platform and bring integrated policy
recommendations to the fore in coordination with UNESCO
field offices and science stakeholders. The results of the
workshop will provide context to the United Nations Common
Country Analysis exercises and support the new Resident
Coordinators system as well as other development
organisations towards achieving efficient programme and
project implementation in Asia and the Pacific.

15
Buletin SEADPRI, Vol. 19, December 2019, ISSN 2180-1142

Technological Hazards Programme

Empowering Regional Youth and Young Professionals in DRR Research
Mohd Khairul Zain Ismail
SEADPRI-Universiti Kebangsaan Malaysia

T

he U-INSPIRE Alliance was formally launched by UNESCO in
September 2019. The Alliance was established to collaborate,
co-exist, cooperate and coordinate as the Asia Pacific Youth
and Young Professionals (YYPs) Alliance in Science
Engineering, Technology, and Innovation (SETI) for disaster risk
reduction and climate change. Following the launch, the
Second Regional Workshop for Youth and Young Professionals
in Disaster Risk Reduction Research: Mobilizing Youth through
International Collaboration was convened by the Institute for
Disaster Management and Reconstruction (IDMR) of Sichuan
University in Chengdu, China on 6-8 December 2019.
U-INSPIRE Malaysia was represented by its leader, Mr. Mohd
Khairul Zain of UKM’s Southeast Asia Disaster Prevention
Research Initiative (SEADPRI-UKM) as well as Ms. Liyana Yamin
of the Malaysian Youth Delegation and Dr. Vivian How of
Universiti Putra Malaysia.
The first day of the Workshop covered lesson learned from each
of the established U-INSPIRE chapters in Asia and the Pacific.
Potential collaboration between this network and the youth
network of Africa coordinated by the Peri-Peri University was
also explored. The creation of a link between U-INSPIRE in the
Asia Pacific with an exciting and powerful youth network in
Africa could be a powerful catalyst for future initiatives in both
regions. The second day commenced with presentations by
youths who do not have U-INSPIRE chapters in their respective
countries and have an interest to establish one.

Participants from Japan, China, Thailand, Vietnam and the
Maldives presented their current initiatives on DRR, especially
in engaging local youth and young professionals. This was
followed by a break out session on career pathways in DRR
research where participants were separated into five groups to
discuss the topics of academic careers, careers in disaster
health sciences, careers in UN Organisations or other
international scientific programs, as well as entrepreneurial,
industrial and consulting options. All key challenges and
possible future collaborators and institutions were identified
so that all participants are well informed of future regional and
global career pathways.
The third day of the Workshop focused on strengthening
coordination and collaboration among YYPs in SETI for DRR at
regional and global levels, by developing a concrete plan for
future activities, specifically under the U-INSPIRE Alliance
umbrella. The “World Cafe” style of discussion was conducted
so that everyone had an equal chance to contribute during the
process. The major themes discussed were on future activities
U-INSPIRE Alliance, creating National Platforms for U-INSPIRE
chapters and the governance structure of U-INSPIRE Alliance.
The outcome was the creation of a U-INSPIRE Alliance Planning
Team to follow-up from the Chengdu 2019 Workshop, to drive
the Alliance forward so that every U-INSPIRE chapter can
benefit from this network, in bringing the voices of YYPs to the
regional and global levels.

Photo by UNESCO Jakarta
Panelists from established U-INSPIRE chapters in Asia and the Pacific, shared their experiences and key
challenges in DRR research, moderated by Mr. Ardito M. Kodijat (centre) of UNESCO Office Jakarta.
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Mobilising Malaysian Youth and Young Professionals in DRR and Climate Change
Tariqur Rahman Bhuiyan & Nor Diana Abdul Halim
LESTARI-Universiti Kebangsaan Malaysia

The launch of U-INSPIRE Malaysia@UKM was officiated by YBhg. Prof. Dato’ Dr. Mazlin Mokhtar, on behalf of the Deputy
Vice-Chancellor of UKM. Other U-INSPIRE networks in the region such as Indonesia, India, Pakistan, Nepal and Philippines,
were present and shared their ongoing work with fellow youth and young professionals.

-INSPIRE Malaysia@UKM, a platform that aims to mobilise the youth
U
and young professionals in the country, particularly in disaster risk
reduction and climate change, was launched on 15 October 2019, at
the InterContinental Hotel Kuala Lumpur. This launch was successfully
carried out in conjunction with the Second National Conference on
Science, Technology and Innovation for DRR (STI4DRR) which was held
from 14-15 October, at the same venue. U-INSPIRE Malaysia@UKM is
hosted by SEADPRI-UKM, under the auspices of the Asian Network for
Climate Science and Technology (ANCST).
The establishment of U-INSPIRE Malaysia@UKM is warmly welcomed
by the National Disaster Management Agency (NADMA), the Prime
Minister’s Department and the Malaysian National Commission of
UNESCO.

The platform is expected to bring together motivated, ambitious, and
committed youth and young professionals into the field of DRR and
climate change, and facilitate access for young scientists, together with
the wider youth and young professionals’ community. The platform will
also keep abreast of their contribution and inputs that feed into
existing national, regional and global platforms for youth and young
professionals, especially in empowering the science-policy interface.
As a member of U-INSPIRE Alliance, which was formally declared on 20
September 2019 under the auspices of UNESCO Regional Science
Bureau for Asia and the Pacific, U-INSPIRE Malaysia@UKM together with
other U-INSPIRE networks should be nurtured to ensure that best
practices and scientific evidence from youth and young professionals
are used to support decision-makers, now and in the future.
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