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Summary

The Asia-Pacific region experiences some of the world’s worst natural hazards with frequent
earthquakes, volcanic eruptions, cyclones, floods, landslides and annual monsoons. Many of these
hazard phenomena are heavily influenced by climatic factors. The region also represents 60% of the
world’s population, includes 56 countries as defined by the United Nations, a huge geographic area
with diverse levels of economic and social development, and includes many of the world’s megacities
— those with more than 8 million people. Recently, the largest increases in population have occurred in
the region’s coastal zones and/or poorest areas, where people are most vulnerable and the impact of
natural disasters is greatest. So the number of people exposed to hazard risks, and therefore natural
disasters, in the region is very high.

The growing climate change threat will aggravate this already very high hazard risk. Expert scientific
evidence confirms that human activity is altering the climate, clearly changing and increasing
temperatures and sea level rise, changing rainfall patterns, reducing water availability, and increasing
the frequency and intensity of severe weather events such as cyclones, monsoons and bushfires.
Climate change will magnify the uneven distribution of hazard risk, skewing disaster impacts even
further toward poor and vulnerable communities in developing nations, including the small island
nations of the Pacific. Climate change is becoming one of the greatest economic, social, and
environmental challenges of our time, the response to which will impact on all future generations.

In 2005, 168 member states of the United Nations adopted the Hyogo Framework for Action as a
means for building the resilience of nations and communities to disasters with the objective of
reducing disaster risk by 2015. The Hyogo Framework forms part of a growing number of
international declarations, frameworks and agreements, which indicate both a recognition of the links
between disaster risk reduction, poverty reduction and climate change, and a growing political
commitment to address these issues. The global momentum towards greater prioritisation of disaster
risk reduction is strongly supported by the Australian Government, realising that much can be done to
minimise the impact of natural hazards before they occur. Without action, disasters will continue to
disproportionately affect the poorest people in the developing countries of our region. Climate change
and disaster risk reduction are closely linked. More extreme weather events in the future are likely to
increase the number and scale of disasters, while at the same time, the existing methods and tools of
disaster risk reduction provide powerful capacities for adaptation to climate change.

Much has been achieved in enabling the effective and efficient use of geo-information and related
tools to support disaster mitigation and risk reduction. However, these achievements are variable,
often uncoordinated and not widely appreciated or recognised by many decision makers. The
development of national and regional spatial data infrastructures will provide the governance and
technological framework for the provision of the fundamental seamless, consistent and authoritative
spatial data to support these decision makers. To achieve this, nations will need to demonstrate the
functionality and usefulness of agency-specific data infrastructures first and then gradually build up to
local and national capability with appropriate governance and ‘buy-in’.

This paper describes Australia’s progress in the areas of disaster risk reduction and climate change
adaptation in the past 3-4 years, and reports on a humber of ‘best practice’ activities in the Australia-
Pacific region. Although not captured in detail in the paper, the presentation will provide specific
examples of the application and significant role of geo-information in disaster risk management and
reduction, and climate change adaptation.
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Introduction

Natural disasters can significantly compromise development progress, reduce the effectiveness of aid
investments, and halt or slow progress towards the achievement of the Millennium Development
Goals (MDGs). For example, progress on MDG 1-halving poverty and hunger by 2015-may be halted
or reversed as a result of a natural disaster. This presents a significant threat to development and has
considerable implications for international aid programs.

There is overwhelming evidence that natural disasters disproportionately affect developing countries.
Between 1991 and 2005, more than 90% of natural disaster deaths and 98% of people affected by
natural disasters were from developing countries. Moreover, disasters are increasing in number and
size every year due to a number of factors including rapid population growth, urbanisation and climate
change. Additionally, the December 2004 ‘Boxing Day’ Indian Ocean tsunami provided a catastrophic
reminder that the Asia—Pacific region is not immune from ‘low likelihood — high consequence’ large
scale natural disasters. Although the region is knowingly traversed by one-third of the world’s
subduction zones, capable of producing the world’s largest earthquakes and tsunamis, the enormity of
this single event took humanity by surprise.

Why do natural hazard events, such as earthquakes, tsunamis, cyclones, and floods, become natural
disasters? Often, the hazard phenomena are completely out of our control. We cannot prevent or
reduce the likelihood of these events happening, nor influence how intense or frequent they may be,
but we can limit their impacts. While disasters are generally triggered by a natural hazard event, the
impact on communities is a direct result of vulnerability related to complex development factors,
along with poverty, disability and gender inequality.

So what can we do? Pre-emptive risk reduction is the key, with an emphasis on resilience and disaster
planning. Sound response mechanisms after the event, however effective, are never enough. A risk
management approach can determine the likelihood of a given natural hazard event, how vulnerable
the community may be, and what mitigation strategies can be applied. The challenge to this approach
is managing the risk and likelihood of large and/or rare events. For example, should we be most
concerned about relatively frequent and lower impact hazards, such as the near-annual flooding of the
Mekong Delta in Southeast Asia, or comparatively rare but often catastrophic disasters, such as the
2004 Boxing Day tsunami? Both types of events seriously compromise development progress, and an
all-hazards approach is optimal, but in a world of limited resources what event has the highest priority
from year to year?

Disaster Risk Reduction — Principles

With increasing recognition that disasters erode hard-won development gains, international
policymakers have focused on disaster risk reduction? as an area of emerging priority nationally,
regionally, and globally. In January 2005, just three weeks after the Boxing Day tsunami, the UN
World Conference on Disaster Reduction was held in Kobe, Japan. At the conference, 168 countries,
including Australia, adopted the Hyogo Framework for Action 2005-2015° a blueprint for global
disaster reduction efforts. For the first time, the world had a common global agenda for reducing the
risk of disasters.

The Hyogo Framework outlines a commitment to a substantial reduction of disaster losses, in lives as
well as the social, economic and environmental assets of communities and countries, and lays five
priorities to achieve this:

! OFDAJ/CRED International Disasters Database EM-DAT.

2 UNISDR defines disaster risk reduction as: The reduction of disaster risks and adverse impacts of natural hazards, through
systematic efforts to analyse and manage the causes of disasters, including through avoidance of hazards, reduced social and
economic vulnerability to hazards, and improved preparedness for adverse events.

¥ Document available online at UNISDR: http://www.unisdr.org/eng/hfa/hfa.htm.
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Make Disaster Risk Reduction a Priority
Know the Risks and Take Action

Build Understanding and Awareness
Reduce Risk

Be Prepared and Ready to Act

agrwbdE

As part of its text, Governments agreed to integrate climate change adaptation and disaster risk
reduction through:
1. The identification of climate-related disaster risks;
2. The design of specific risk reduction measures; and
3. The improved and routine use of climate risk information by planners, engineers and other
decision makers.

The Hyogo Framework calls on countries to reduce underlying risks by integrating risk reduction
measures and climate change adaptation. This will enable current and future efforts for climate change
adaptation to benefit from practical experience in disaster risk reduction.

Disaster Risk Reduction — Methodology

There are many perceptions and definitions of risk, but in broad terms disaster risk refers to the impact
of natural hazards on communities, infrastructure, agricultural lands, economic indicators, etc. Disaster
risk reduction programs aim to reduce the vulnerability (and enhance the resilience) of communities to
the adverse effects of natural hazards. A key step in reducing vulnerability is the development and
delivery of natural hazard impact or risk information. Maps are frequently produced showing regions
of high hazard - regions that are more or less likely to experience earthquakes, floods, cyclones, and so
on. However, to really understand the potential impact of a natural disaster on a community, province,
country, or region it is necessary to move beyond this understanding of just hazard to a more
comprehensive understanding of the risks posed by natural hazards to its communities. For example,
rather than simply identifying which areas have the highest chance of an earthquake or flood, risk
assessments can provide information on which communities are most vulnerable to earthquakes or
how many people would be left homeless by a 1 in 100 year flood or a magnitude 6.5 earthquake. A
risk assessment approach is one that allows decision makers to really understand, and quantify, the
potential issues associated with natural hazards.

The concept of risk combines an understanding of the likelihood of a hazardous event occurring with
an assessment of its impact, and can be articulated in the following way:

Risk = Hazard x Exposure x Vulnerability

The approach to the assessment of the risk to a community is conducted by establishing the nature of a
hazard, and examining the exposure of the community to that hazard to determine its vulnerability.
The impact of a hazardous event depends on the elements at risk (exposure), such as population or
buildings and their associated vulnerability to damage or change as a result of the event. Estimating
risk is an uncertain science because it involves forecasting events for which the time and the location
may be largely unknown. However, this uncertainty is captured mathematically in terms of
probability. The objective is to reduce the risk by informed decision making based on this (decision
support) analysis.

The total risk may be decreased by reducing the size of any one or more of the three contributing
variables, the hazard, the elements exposed and/or their vulnerability. This can be illustrated by
assuming the dimension of each of the three variables represents the side of a triangle, with risk
represented by the area of the triangle. In the risk triangle below, the larger, yellow area portrays each
of the variables as being equal while in the smaller, green hachure space the total risk has been
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mitigated by halving both exposure and vulnerability. The reduction of any one of the three factors to
zero consequently would eliminate the risk.

EXPOSURE VULNERABILITY

HAZARD

In terms of mitigation, reducing the specific hazard or threat, especially for large-scale events, is
almost impossible. However, we can significantly reduce the levels of exposure, and hence
vulnerability, to the event. Geo-information can play a significant role in not only contributing to, but
also determining exposure and vulnerability.

Disaster Risk Reduction — Geo-Information

Geo-information technologies have a vital role to play in all phases of disaster risk management and
reduction. Regardless of the scale and nature of the event, the reduction of the uncertainty associated
with disasters is dependent largely on the availability of appropriate information. Geo-information has
the potential to be at the forefront in the information needed because many of the decisions made in
the risk management process have a spatial context. While geo-information (GIS) has been used over
the past decade as a tool to address specific aspects of the risk management problem, there are few
examples of integrated risk management applications. There are obvious advantages in developing a
fusion between a philosophy of risk management and the power of GIS as a decision support tool to
provide the analytical ‘engine’ which drives the hazard risk assessment process. It also provides the
most potent form of risk communication through its capacity to provide a visual representation of
disaster risk scenarios. One of the advantages in adopting a more holistic risk management approach is
that the vast majority of data needed to prevent, prepare for, respond to, and recover from a disaster
can be accumulated, tested, validated and used before the disaster event becomes a reality. That is to
say, the information and the various risk management processes it supports, become sustainable.

The range and variety of information needed to fuel a comprehensive risk analysis is enormous. Whilst
there are many sources now available from which such information can be captured or derived, much
of it with the essential spatial and temporal attributes needed, there remain important gaps. For
example, our knowledge of hazard phenomena and the processes that drive them are far from perfect.
Therefore it is necessary to develop appropriate modeling and analysis techniques to fill the
knowledge gaps. The behavior of some hazards, such as floods, have an established body of modeling
research behind them, whilst others, such as cyclones and earthquakes, especially in intra-plate areas
such as Australia, are as yet, less well served. Our knowledge of climate variables and rates of change
are even less known, particularly as they tend to be considered slow onset and quite complex. For
example, beaches, estuaries, coastal wetlands, and reefs have adapted naturally to past changes in
climate and sea level over long time scales. However, now and in the future they are likely to face
faster rates of change. How these changes are measured or quantified is not well understood, if at all.

There are ongoing and consistent factors that are challenging the establishment and use of geo-
information in disaster risk management: the nature and culture of disaster management, and the lack
of appreciation/recognition/availability of geo-information tools. Disaster management, and especially
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the crisis response period, presents unique requirements. Many actors are involved and must
coordinate their activities; decisions have to be made quickly and often under extreme pressure; there
is a lot of uncertainty, due to lack of timely information; and decision making is often based on
experience and intuition rather than information. Similarly, to be fully utilised the GIS tools require
data that is often dispersed across different organisations, information systems, formats, and
applications, that are devoted to completely different business requirements. It is commonly stated that
the real barriers to the use of geo-information in disaster management are the difficulties in making the
data available in a timely manner that is fit for purpose in an interoperable or common operating
environment.

As a bare minimum and to ensure a sustainable level of geo-information, core fundamental data that
ideally resides within a spatial data infrastructure (SDI) framework must be collated. Notwithstanding
the technical challenges, the availability and accessibility of appropriate base data (e.g. topographic
maps) are critical to the development of a hazard map, irrespective of the hazard of interest. For
example, to determine if intense rainfall is likely to cause flooding, the location and properties of low-
lying topographic features, such as rivers, lakes and floodplains, is required. Similarly, to model the
impact of a tsunami, high resolution data characterising both offshore bathymetry and onshore
topography is necessary, as certain geomorphic features in this environment can amplify tsunami
waves.

For hazard and risk assessments to be truly useful, and for communities to develop evacuation plans
and provide planners with information to reduce risk, the following types of fundamental geo-
information are required:

o the profile of the land: topography, bathymetry, coastline shape and characteristics etc;

e natural hazards: the characteristics, frequency and extent of different natural phenomenon;

e exposure: the location and attributes of community elements that are exposed to natural
hazards, such as location of residential structures and critical facilities (eg. roads, schools)
and the attributes associated with these elements (eg. type of construction, number of
residents, cost of construction etc); and

o vulnerability: such as spatially located demographic information, the ability of a residential
structure to withstand different natural hazards (eg. at what wind speed will a given building
type collapse?) etc.

It is important to recognise that capturing and maintaining this data within an SDI is a challenge in
many parts of the world, and Australia is no exception. However, any steps made to address this
challenge will result in more accurate and rapidly available hazard, and ultimately, risk information.
The leverage is that the combination of these datasets allows the risk or impact from natural hazards to
be understood, and thus supports policy makers, disaster managers, planners in national, provincial
and local government agencies to reduce community vulnerability to the hazards.

Disaster Risk Reduction — AusAID Policy Framework

Adopting the Hyogo Framework blueprint, the Australian Government, through the Australian Agency
for International Development (AusAID), made a decision in 2007 to enhance the humanitarian
response, preparedness and capacity of partner governments in the region. In particular, this decision
recognised a need for improved natural hazard risk assessments in developing countries, realising that
an improved understanding of the frequency, location and magnitude of sudden-onset natural disasters
will help the Australian Government and AusAlID better plan and prepare for natural disaster response.

The activities supported by AusAlD in the region mostly contribute to the achievement of Priority 2 of
the Hyogo Framework, Know the Risks and Take Action. To reduce vulnerability to natural hazards
countries and communities must be able to identify, understand and take action on the risks that they
face. To achieve an understanding of risk, investment is required in scientific, technical and
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institutional capabilities to observe, record, research, analyse, forecast, model and map natural
hazards. Countries then need to use this information to develop effective early warning systems.

AusAID recognised that by ‘virtue of our location and capacities’ Australia plays a leadership role in
the Asia-Pacific region with regard to emergencies, and proposed ‘an enhanced emergency response
capacity’ as one of the future directions of the Australian aid program. This enhanced capacity refers
both to Australia’s humanitarian response to natural disasters and complex emergencies, as well as
ensuring the long-term sustainability of development and economic growth through disaster risk
reduction. The Humanitarian and Policy Section at AusAID is responsible for supporting this
enhanced capacity.

As a first step in this process, AusAlID commissioned Geoscience Australia® in 2007 to undertake a
preliminary natural hazard risk assessment of the Asia-Pacific region, identifying those countries at
greatest ‘risk” from natural disasters. The results of this study informed the development of a stronger
and more focussed response capacity as well as provided the basis for working with AusAID country
programs to integrate disaster risk reduction into development programs. This study also identified
important gaps in our knowledge of natural hazard risks, and made recommendations for further
investigations required to inform decision making required to effectively mitigate risks.

Released in June 2009, Investing in a Safer Future: A Disaster Risk Reduction policy for the
Australian aid program® provides the framework for the full integration of disaster risk reduction into
Australia’s aid program — to assist developing countries to reduce poverty and achieve sustainable
development in line with Australia’s national interest. The policy has one overarching goal, reduced
vulnerability and enhanced resilience of countries and communities to disasters. This is supported by
four outcomes:
1. Disaster risk reduction is integrated into the Australian aid program;
2. The capacity of partner countries to reduce disaster risks is strengthened in line with the
Hyogo Framework for Action;
3. Leadership and advocacy on disaster risk reduction are supported and enhanced; and
4. Policies and programming for disaster risk reduction and climate change adaptation are
coherent and coordinated.

Climate Change Adaptation — DCC Policy Framework
Recognising the importance of climate change, the Australian Government established the Department
of Climate Change (DCC) in December 2007. The DCC is charged with leading the development and
coordination of Australia’s climate change policies and delivering the Government’s climate change
framework, based on the three pillars of:

1. Reducing Australia’s greenhouse gas emissions;

2. Adapting to the impacts of climate change we cannot avoid; and

3. Helping to shape a global solution.

In adapting to the impacts of climate change we cannot avoid, DCC is:

e developing a robust national adaptation policy framework to enhance Australia’s national
capacity to manage climate change impacts, promote the use of market-based instruments to
facilitate adaptation, and deliver the information and tools to enable decision-makers to
manage risks from climate change impacts;

* Geoscience Australia, as a whole-of-government partner, is able to serve as a technical arm to AusAID’s policy
development and implementation, with a particular strategic advantage in being able to understand, model and map natural
hazards and climate change impacts.

® Document available online at: www.ausaid.gov.au/publications
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e working in partnership with Australian States, Territories and communities to build the
resilience of key vulnerable sectors, particularly in the coastal zone, natural resource
management and settlements and infrastructure;

e commencing development of an integrated assessment modelling capacity, linking climate and
economic modelling, to provide better tools for decision-making in the medium term; and

e working with other Australian, State and Territory governments to accelerate implementation
of the Council of Australian Governments (COAG) National Adaptation Framework to build
understanding and to strengthen Australia’s adaptive capacity.

DCC is also working with AusAID to assist vulnerable countries in our region to adapt to the impacts
of climate change by delivering improved climate change science relevant to the needs of these
countries. This includes strengthening the capacity of neighbouring countries, including through the
provision of information, tools and training to enable regional decision-makers to identify and
incorporate climate change adaptation into planning and development strategies.

Disaster Risk Reduction & Climate Change Adaptation — Australian Programs

1. Rabaul Volcanological Observatory Twinning Program

Since the devastating eruption of the Rabaul volcano in Papua New Guinea in 1994, AusAID and
Geoscience Australia (GA) have worked collaboratively with the Rabaul Volcanological Observatory
(RVO) to mitigate the potential impacts of volcanic disasters. The current RVO twinning program has
ensured that AusAID investment and RVO gains made during the earlier programs are maximised
through the ongoing working relationship between RVO and GA.

One aim of the program is to enable RVO to provide reliable early warnings of destructive volcanic
events to national and local authorities responsible for the safety of communities. Early warnings can
minimise loss of life and economic disruption. The program has had demonstrable success in
enhancing RVO’s capacity to provide early warning, and RVO is a platform for Papua New Guinea’s
disaster management capacity. In addition to its monitoring capability, RVO has a highly effective
public awareness program targeted at communities vulnerable to volcanic events.

A new phase of the RVO Twinning Program will build on existing achievements and ensure that RVO
maintains and strengthens its operational and early warning capacity through: an upgrade and
modernisation of its technology and equipment; enhanced telecommunications technology;
development of an information management system on a secure computer-based network for archiving
and retrieval of fundamental volcanological information; geohazards staff training, including in
priority geo-information skills; monitoring equipment upgrade; and expansion of public awareness
activities and update of materials and equipment.

2. Australian Tsunami Warning System (ATWS)

Following the 2004 Boxing Day Tsunami, the Australian Government funded the creation of the
Australian Tsunami Warning System (ATWS) in the 2005-2006 Federal Budget. Australia is
surrounded by 8,000 kilometres of active tectonic plate boundary capable of generating tsunamis with
the potential to reach our coastline within two to four hours. One third of earthquakes worldwide occur
along these boundaries, a fact that reinforces the long-standing Australian scientific consensus on the
need for an Indian Ocean Tsunami Warning System and clearly demonstrated by the tsunami of
December 2004. The ATWS plays a major role in the operation of an international tsunami warning
system for the Indian Ocean. The system also serves to warn Australians of tsunamis that may impact
our coasts, both east and west, as well as provide leadership for regional tsunami warning in the
southwest Pacific. The ATWS capability involves four major components: a monitoring capability; an
analysis capability leading to the ability to issue an alert; a communication capability to broadcast the
alert; and trained emergency response personnel and an educated public.
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Jointly operated around the clock by GA and the Bureau of Meteorology, with Emergency
Management Australia handling the public awareness and disaster response aspects of the system, the
ATWS is an end-to-end system covering planning and preparation, monitoring, detection, warning and
response aspects. Since 2005, a network of seismic stations, sea level gauges, and deep water gauges
have been installed in order to monitor and rapidly detect earthquakes in the region with the potential
to generate tsunamis (‘tsunamigenic’ earthquakes). A 24/7 warning centre has been built where the
network data is gathered and analysed for warnings, and a suite of tsunami risk modelling studies has
been conducted to provide an understanding of the hazard and subsequent impact to input to tsunami
planning and response. These studies have complemented a range of community awareness and
education activities that have sought to increase the public’s understanding of tsunami. Through
AusAID, support to the Indian and Pacific Ocean tsunami warning systems has also been a key part of
the project.

3. Study of Natural Hazard Risk in the Asia-Pacific Region — Designed for AusAID Prioritisation
An increasing recognition of the role that natural disasters play in slowing, halting or reversing
development progress led to AusAlID, commissioning GA in 2007 to undertake a desk-top study of
natural-hazard risk in the Asia-Pacific region. The study determined coarse and preliminary estimates
of the frequency and potential impact for rapid-onset hazards. From this preliminary study, the highest
risk countries in the Asia-Pacific region — in terms of the range of hazards and their potential impact
on populations - were determined to be Indonesia, the Philippines, China, Burma, India, Pakistan,
Bangladesh, Vanuatu, Papua New Guinea and the Solomon Islands. Other key conclusions from this
study include:

1. It seems inevitable that the 21% Century will see the occurrence of one or more ‘mega-
disasters’ in the Asia-Pacific region. That is, a disaster that affects more than 10 million
people.

2. Indonesia, the Philippines, Bangladesh and China stand out as having very large populations
exposed to multiple hazards, with a high potential for massive, single-event impacts.

3. Pacific countries have a high potential for catastrophic disasters that may affect large
proportions of their populations, overwhelming their national capacity to respond.

4. The gaps in natural hazard information available for developing countries are vast, especially
when compared to developed countries, and are often large enough to preclude any
meaningful hazard/risk assessment (eg. there was insufficient data available to determine
natural hazard risk in East Timor).

4. The Australian-Indonesia Facility for Disaster Reduction

In late 2008 the Prime Minister of Australia and the President of Indonesia agreed to form a
Partnership for Regional Disaster Reduction that will involve Australian and Indonesian collaboration
on innovative scientific solutions and forward-looking analysis to build more effective disaster
mitigation, preparedness and response in Indonesia and regionally through the Asia-Pacific Economic
Cooperation (APEC) and the Association of Southeast Asian Nations (ASEAN). This Partnership has
become operational through the establishment of the Australia-Indonesia Facility for Disaster
Reduction (AIFDR).

The Facility will be located in Jakarta to take full advantage of the strong relationship established
between Indonesia and Australia following the 2004 Boxing Day tsunami, and in recognition of the
fact that Indonesia is one of the most disaster prone nations in the Asia region. The AIFDR will help
develop more effective disaster risk reduction in Asia, including through regional bodies such as
APEC and ASEAN, by delivering three work streams which will provide targeted and appropriate:

o scientific research to ascertain risk and vulnerability to natural disasters in the Asia region;

e training needs assessments, training and capacity building for disaster risk reduction (DRR)

priorities in Indonesia and the Asia Region; and
o forward thinking research and analysis on Asia specific DRR issues.
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The AIFDR will have an initial focus on supporting and developing DRR capacity in Indonesia with a
rapidly expanding focus to support DRR initiatives in the broader Asia region. In their joint media
release the President of Indonesia and the Australian Prime Minister stated that “Australia and
Indonesia will develop and sustain the Facility’s relationship and collaboration with ASEAN, ASEAN
Regional Forum, APEC, SAARC®, the United Nations, the Red Cross/Red Crescent movement and
regional disaster management mechanisms and programs”.

5. Strengthening Natural Hazard Risk Assessment Capacity in the Philippines

The preliminary natural hazard risk assessment of the Asia-Pacific region, identifying those countries
at greatest ‘risk’ from natural disasters, found that the Philippines have very large numbers of people
at high risk from multiple natural hazards. Responding to this, AusAID and GA undertook a scoping
mission to the Philippines in June 2008 to investigate opportunities for support. This mission revealed
a desire from technical agencies for assistance and mentoring, and also a genuine need from other
government agencies for improved natural hazard risk information. Subsequent consultations realized
the development of a program of support to technical agencies, known as the Collective Strengthening
of Community Awareness for Natural Disasters (CSCAND) Agencies’, in the Philippines.

The overarching goal of this Activity, now known as “Strengthening Natural Hazard Risk Assessment
Capacity in the Philippines’, is to develop long-term partnerships between Philippine technical
agencies, AusAID and GA in order to better understand, and in the longer term reduce, the risk from
natural hazards. The mode of aid delivery and implementation arrangements are conceptually similar
to a twinning program with a focus placed on developing new, and strengthening existing, partnerships
— partnerships that ultimately support the development of new natural hazard risk information. As
such, GA’s primary role is not to conduct detailed natural hazard risk analysis, but rather to provide
support and access to technical expertise, methodologies and appropriate tools so that this capability is
built within the Philippines. The initial focus of this activity was to enhance the earthquake impact/risk
assessment capability within the Philippine Institute of Volcanology and Seismology (PHIVOLCS).

At the request of AusAID’s Humanitarian and Policy Section and the Philippines Country Program,
GA has recently (June 2009) developed a further Activity Proposal that provides additional support to
the previous Activity being implemented by the Government of the Philippines and GA. With a goal
to reduce the natural disaster risk of vulnerable communities in the Philippines, the Activity’s
objective is to increase capacity of Philippine CSCAND agencies to assess risk and the potential
impact from natural hazards. This Activity will support the achievement of the above goal and
objective through:

1. The provision of technical support to the Philippine National Mapping and Resource
Information Agency (NAMRIA) to enhance the production and delivery of base data for
natural hazard mapping and information;

2. Initial discussions and the development of a national strategy to produce a national exposure
information system® for the Philippine Government. This database will ultimately support the
assessment of the impact of natural disasters, climate change and inform Government planning
decisions;

3. The collaborative development of engineering vulnerability models for multiple hazards for
residential structures in the Philippines. These models allow the impact of natural hazards on

® South Asian Association for Regional Cooperation.

" The CSCAND agencies include: Mines & Geosciences Bureau (MGB), Philippine Institute of VVolcanology and Seismology
(PHIVOLCS), Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA), National
Mapping and Resource Information Agency (NAMRIA, and the Office of Civil Defence (OCD) which is part of the National
Disaster Coordinating Council (NDCC).

A significant gap in the assessment of natural hazard risks and impacts is the availability of comprehensive exposure
information - ie. where people live, building construction type and replacement cost, demographic information (age, gender,
income etc), infrastructure, critical facilities etc. This information can be integrated into a spatial database that then can be
interrogated depending on the information required (eg. If sea level increased by 0.5 m, how many homes in a particular area
would be impacted and what would the economic and social impact be?).
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residential buildings to be assessed and ultimately support the development of updated
building codes; and

4. The collaborative design of an Activity with the Philippine Atmospheric and Astronomical
Services Administration (PAGASA) that will support PAGASA to assess severe wind impact
associated with typhoons in the Philippines.

There are important geo-information implications and aspects for technical support to NAMRIA in
developing strategies, procedures and processes that improve the production and delivery of base data
for natural hazard mapping and information. Key to developing natural hazard risk information is the
ability to access appropriate base datasets (eg. topography, bathymetry etc). This has become a
significant challenge for the CSCAND agencies who are tasked with developing natural hazard
information, a challenge highlighted during the June 2008 scoping mission and during the
development of a Risk Assessment Options Paper®.

The ability of NAMRIA to deliver on-time base data sets, in part through the implementation of a SDI,
was highlighted as the greatest priority for the base data sets component of the Options Paper —
determined through a prioritisation workshop held in March 2009. GA and NAMRIA have identified
some preliminary steps that can be taken to improve the efficiency of base data development and
delivery. These include:

1. More efficient and appropriate validation of mapping data that is converted from paper to
digital form;

2. Development of a strategy for a NAMRIA spatial data infrastructure — this will promote more
appropriate data storage and facilitate access to existing data sets — thus minimising
duplication within NAMRIA,; and

3. A small pilot project that implements one aspect of a spatial data infrastructure, which will
allow NAMRIA to understand what is involved in this process and allow lessons to be fed into
Option 2 outlined above.

Appropriate management and maintenance of spatial data has been clearly identified as a significant
challenge in the Philippines, through responses to questionnaires and in reports produced by the Inter-
Agency Task Force on Geographic Information (IATFGI) and the UN-supported Permanent
Committee on GIS Infrastructure for Asia and the Pacific. The lack of a suitable, functioning National
Spatial Data Infrastructure affects the ability of agencies to discover available data, access it in
appropriate formats, understand the benefits and limitations of different datasets, and so forth.
Unfortunately whilst producing additional base datasets will undoubtedly be useful to many of the
agencies, in the absence of a functioning spatial data management system this will simply compound
the problem of spatial data management.

6. Climate Change Adaptation in Australia’s Coasts

With approximately 80% of Australians now living within 50 km of the coast, Australia's coastal zone
is under increasing pressure to support important activities and features such as: infrastructure,
agriculture, fisheries, tourism, coastal wetlands and estuaries, mangroves and other coastal vegetation,
coral reefs, heritage areas and threatened species or habitats. The likely impacts of climate change will
increase the challenge of sustainable management of the coastal zone. Current coastal development
patterns may be increasing coastal vulnerability to climate change, and impacts are likely to be
complex, both physically and socio-economically, and will vary from place to place. Therefore,
COAG and the Natural Resource Management Ministerial Council (NRMMC) have both identified the
coast as a priority for climate change adaptation.

DCC, in consultation with State and Territory Governments, is conducting a National Coastal
Vulnerability Assessment to:

® Simpson, A. and Dhu, T. (2009) Enhancing natural hazard risk assessment capacity in the CSCAND agencies — an Options
Paper. Geoscience Australia. Professional Opinion 2009/04
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e identify the risks to Australia’s coastal zone from climate change (including the implications
of sea-level rise);

e provide decision makers with a better understanding of the potential risks; and

e identify priority areas for research.

The inital assessment will involve a preliminary analysis on the risks facing Australia’s coastal zone
and key assets (coastline, biodiversity, settlements and infrastructure). Key elements of the National
Coastal Vulnerability Assessment are:

(a) Coastal Digital Elevation Modelling

DCC is developing, through the Cooperative Research Centre for Spatial Information (CRCSI) and
GA, high resolution Urban Digital Elevation Models (UDEM) to map the inundation risks from
climate change, including sea level rise, storm surge and extreme weather events in priority areas such
as Sydney, Brisbane, the Gold Coast, Melbourne, Adelaide, Perth and the NSW Central Coast.
Airborne laser scanning and high resolution digital airborne imagery, together with advanced analysis
techniques, will help identify which infrastructure and areas of high population density are most at
risk. GA is working with the CRCSI and industry in the design and implementation of a secure portal
for web delivery of UDEM products. The aim is to provide a scalable solution to ensure continuity of
access to data, and allows users with differing levels of access to search, view, interrogate and retrieve
data through OCG compliant web services.

In addition to the primary driver of better preparedness for climate change, the UDEM project has two
other important objectives. Firstly, it is a pilot project that begins the implementation of the National
Elevation Data Framework (NEDF)' over key urban areas. Secondly, it starts the analysis and
development of industry capability for the implementation of the NEDF. It will be the first test case
for the program with a focus on areas of high priority due to risks from climate change which may
impact people, infrastructure and other assets.

The NEDF is a longer term initiative to establish a collaborative, standards based, framework
encompassing all phases in the elevation data cycle, from capture and analysis through to delivery and
licensing with an aim to improving the quality of elevation data products in Australia and the access to
such products. The NEDF will optimise investment in existing and future data collections and provide
access to a wide range of digital elevation data and derived products to those who need them. Recent
NEDF development activities have included: a comprehensive analysis of the identified need for a
NEDF; a national elevation data audit; user needs analysis, new national data capture guidelines;
together with business cases and science cases. These activities have also been reviewed and endorsed
by the Australian Academy of Sciences and the Australian Academy of Technological Sciences and
Engineering, presenting a compelling case for the establishment of a national framework.

(b) Smartline - National Shoreline Geomorphic and Stability Mapping

DCC and GA are working together to provide fundamental datasets to support decision-makers in
identifying those areas in Australia’s coastal zone where potential climate change impacts may be
rated as high, medium and low. To assist with this, GA has contracted the University of Tasmania to
conduct a National Shoreline Geomorphic and Stability Mapping Project. This mapping project
includes the preparation of a nationally-consistent geomorphic map of the entire Australian shoreline
in a geographic information system (GIS)-based segmented line format known as ‘Smartline’. Each
line segment includes multiple attribute fields that describe important aspects of the shoreline
geomorphology (or landforms). Recently completed™, it will form the basis for detailed modelling of
erosion, impacts of storm surge, and changed wave climates on Australia’s coastline.

1o Further information on the NEDF and new national data capture guidelines can be found at:
http://www.anzlic.org.au/nedf.html and http://www.icsm.gov.au/icsm/elevation/index.html

1 The Smartline is now available for query and download on OzCoasts, Australia’s Online Coastal Information
System. www.0zcoasts.org.au/coastal/introduction.jsp
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(c) Vulnerability of Coastal Biodiversity to Climate Change

The vulnerability of coastal biodiversity to climate change is also being assessed by the CSIRO
Division of Marine and Atmospheric Research. It will build on existing information for coastal
ecosystems such as beaches, estuaries, wetlands, dune vegetation, mangrove, saltmarsh, seagrass,
rocky reef, coral reef and macroalgae.

(d) Coastal Climate Change Case Studies

A number of case studies are underway to provide further local scale examination of a range of coastal
climate change issues, incuding in Kakadu, the Gold Coast (Pimpana River), the Hunter Region,
Tasmanian coasts, the South Australian Yorke Peninsula, and the West Australian Pilbara coast.

6. Engaging our Pacific Neighbours on Climate Change: Australia’s Approach

Predicted changes to the climate in the Pacific region over the coming decades are expected to have
significant implications for the livelihoods of Pacific island inhabitants. While contributing little to the
causes of climate change, Pacific island countries are particularly vulnerable to its impacts because of
their geographical, social, institutional and economic characteristics. Key impacts include damage to
coastal systems, settlements and infrastructure; undermining of recent economic progress;
exacerbation of existing water and food security challenges; increasing threats to human health; and
degradation of regional biodiversity. Climate change has the potential to significantly impede the
Pacific region’s sustainable development efforts, undermine the prosperity and, in some cases, the
viability of Pacific island countries.

As set out in the Pacific Islands Framework for Action on Climate Change 2006 -2015, building
resilience to climate change is a key priority for Pacific island countries — particularly as some climate
change impacts are already being felt. It is in Australia’s and Pacific island countries’ national
interests to achieve an effective global climate change outcome. Through DCC and AusAID, Australia
is supporting greater resilience by advocating increased international support for adaptation in
particularly vulnerable countries, such as those in the Pacific. This builds on Australia’s current
support for adaptation programs, through the A$150 million International Climate Change Adaptation
Initiative (ICCAI), which focuses primarily on Pacific island countries and East Timor. Australian
Government engagement with the Pacific on climate change to 2015 will be guided and informed by
the following set of principles**:

e An effective global solution to climate change that includes mitigation, adaptation and
financing, and ensure that Pacific views are represented in international forums, by
highlighting the challenges faced by the Pacific region due to climate change and by
supporting organisations that articulate regional views.

e Support and recognise Pacific regional and national priorities and work in partnership to help
achieve them.

e Support the Pacific island countries’ stated priority to contribute to global greenhouse gas
reductions.

e Provide support for practical adaptation programs to increase resilience and reduce
vulnerability in support of sustainable development.

e Assist Pacific island governments to build their institutional arrangements and skills to
respond to and integrate climate change into development policy and planning.

2Document available on the Pacific Regional Environment Programme web site at:
www.sprep.org/att/publication/000438_P1_Framework_for_Action_on_Climate_Change 2006_2015 FINAL.pd
f

13 Engaging our Pacific Neighbours on Climate Change: Australia’s Approach. This document guides Australia’s
climate change work with the Pacific to 2015 by articulating principles to inform future efforts, based on the
Pacific region’s stated priorities and Australia’s capacity to assist. Document available at
www.climatechange.gov.au/international/pubs/dcc-climate-change-policy.pdf
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e Help meet the needs of policy makers by improving the quality of and access to accurate,
localised and relevant data necessary for effective decision making.

e Contribute to better development coordination by supporting regional organisations that have
a coordination role, taking an integrated and cooperative approach to assistance for climate
change in its own programs, and encouraging other donors to do the same.

Contact:

Mr. Greg Scott

President PCGIAP

Group Leader, National Mapping & Information Group
Geospatial and Earth Monitoring Division
Geoscience Australia

GPO Box 378, Canberra 2601
AUSTRALIA

Tel: +61 2 6249 9132

Fax: +61 2 6249 9921

Email: Greg.Scott@ga.gov.au

Web: www.ga.gov.au

Greg Scott is Leader of the National Mapping & Information
Group in Geoscience Australia, and is responsible for Australia’s
national topographic mapping program. He is a geographer with an
NZCD (Survey) and Graduate Diploma in Geography from the
Australian National University.
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