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SUMMARY

Small Island Developing States (SIDS) face muchdrigulnerabilities than developed
nations. A substantial number of these vulneraisliare linked to climate change and
involve decisions over the future best use of land other resources. The surveyor has a
diverse skill set that can be used to provide tita,dhe analyses, the insights and the
understanding needed to help make these decisions.

This paper then, which reflects some of the worthefFIG Task Force on Climate Change,
discusses the contribution that surveyors can nakee issues of climate change and
responsible governance, particularly as they af¢oiS. It begins by outlining the role that
the surveyor can play in climate change and langtg@nce studies and then discusses the
important issues being faced by SIDS. It then dralvthese threads together, making some
firm suggestions as to how surveyors can help S®ey grapple with future change. It
concludes by noting that while in recent decadbastperhaps been the profession’s lack of
public profile that has limited the call for suabntributions, this need not be the case in the
future.

John Hannah 112

Climate Change and Responsible Governance: Thed&@&urveyors in Assisting Small Island Developing
States

FIG Pacific Small Island Developing States Sympisiu
Policies and Practices for Responsible Governance
Suva, Fiji, 18 — 20 September 2013



Climate Change and Responsible Governance: The Robf Surveyors in
Assisting Small Island Developing States
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1. INTRODUCTION

The professional skills that form an essential pathe surveyor’s tool kit, while not widely
appreciated or understood, are diverse, variedvahdble. In its most recent definition of
the functions of a surveyor, the International Fatien of Surveyors (FIG) considers that
such a person has th@cademic qualifications and the technical expertseonduct one or
more of the following activities:

+ to determine, measure and represent land, threedsmonal objects, point-fields and
trajectories;

« to assemble and interpret land and geographicalated information,

+ to use that information for the planning and e#idi administration of the land, the
sea and any structures thereon; and,

+ to conduct research into the above practices andeteelop thef (FIG, 2004).

While these are very broad statements of capafiligy give rise to a practical, pragmatic
professional person who understands spatial meagmte who can represent and interpret
spatial information, who is very competent in tlden@nistration and governance of rights to
the land and sea, and who is capable of planninthéodevelopment and use of land. Such a
person typically has much of the technical undeditay and many of the skills necessary to
exercise responsible governance over land, beilliggvio innovate and reform where
necessary. The breadth of professional knowleddesaperience in these issues that
surveyors have is an invaluable resource to a veatking long-term sustainable solutions to
its many and varied land administration problems.

In addition to finding solutions to these land adisiiration problems, the surveyor’'s expertise
in spatial measurement and analysis allows relialdasurements to be made in monitoring
some of the direct impacts of climate change. éxample, it is the surveyor who measures
sea level rise, then links these measurementsoimaareference frame. The surveyor then
further links these to a global reference framewdtks only in such a framework that the
true global impacts of climate change can be unoeds Additionally, it is the surveyor who
is able to take a wide variety of measurement degasform it into a common reference
system and then integrate it into a Geographicaimédion System (GIS). The GIS then
becomes a powerful tool for assessing the likelyaats of climate change on communities
(large or small) thus supporting the developmerihefmitigation policies needed to protect
those communities.

This paper then, which reflects some of the reaemk of the FIG Task Force on Climate
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Change as well as earlier work done in 2010 (s€g E010), discusses the contribution that
surveyors can make to the issues of climate chandeesponsible governance, particularly
as they affect Small Island Developing States ($108begins by outlining the role that the
surveyor can play in climate change and land garere studies and then discusses the
important issues being faced by SIDS. Finallgréws all these threads together, making
firm recommendations as to how surveyors can hEXs @s they grapple with future change.

2. CLIMATE CHANGE — THE ROLE OF THE SURVEYOR

The evidence for present day, human induced cliciz@@ge is overwhelming. However, the
full extent to which climate is likely to changetime future (both near term and long term)
remains unclear. Climate models produce a widgeaar possible outcomes depending upon
the various forcing factors used — factors thatum, depend upon assumptions relating to
industrial growth, greenhouse gas emissions, dstiaiien, and human response (amongst
other things). Coping with the resulting enviromta change (the 20th ranked issue in
UNEP, 2012) requires the assessment of a widetyarigesponse options.

In the same vein, other UN documents (e.g., FAQ22@ncourage states to have laws,
policies, strategies and actions that are desigmedotect the legitimate tenure rights of those
affected by climate change. Such states are eagedrto prepare and implement strategies
and actions to help those displaced by the impEatBmate change. Similar (but wider)
provisions are suggested for dealing with the ¢ffet natural disasters.

The question may be asked, "Where do surveyoistfitthis picture?” What particular
knowledge does the surveyor have that can assigfithbal community as it grapples with its
understanding of the quantum of change and, witheétvarious mitigation or adaptation
strategies that may be required? The paragrapbw lseek to answer these questions.

2.1 Measuring and Monitoring Change

The surveyor, by virtue of his/her spatial measwgeinskills, is closely involved in

monitoring spatial change. Typically, such charsggetermined with respect to some
coordinate (or reference) system — a system madylestablished by professional surveyors.
It was surveyors, for example, who were respongdyi¢he definition of the current Fiji
Geodetic Datum (1986) [c.f., Hannah and Maseyk39)P

As with any reference system, its long term stab{br alternatively, an accurate knowledge
of movement in that system with respect to timeygrucial if the data provided by global
monitoring systems are to be correctly interpretedr example, best estimates of global
mean sea level (GMSL) change from satellite altrynegidicate a sea level rise from 1993-
2013 of 3.2 + 0.4 mm/yr compared to in-situ tideiga data of 2.8 = 0.8 mm/yr (Church and
White, 2011, 2013). While this would seem to impdgent acceleration in the rate of rise of
mean sea level (MSL) from its long-term averagé.8f+ 0.2 mm/yr, no clear evidence of
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such acceleration can be detected in the long-tidlergauge records. Could this discrepancy
then, in part, be a reference system problem?

While the above example highlights issues at tbeajllevel, monitoring issues at the local
level are just as important to climate change studit is the local surveyor who is
responsible for providing the high precision meameant link between a tide gauge and the
various bench marks needed to monitor its stabilityNew Zealand, it is the surveying
community (in conjunction with others) that hasiagethe forefront of the long-term sea
level change analyses that have informed publicpohakers on future climate change
scenarios (e.g., Hannah et al, 2010).

2.2 Data Integration and Analysis

In any climate change analysis, “what if” scenafmsn an important part of that analysis. In
principle, integration and analysis of the relevdaia needs to precede mitigation and
adaptation. It is the outcome of such analyseswiibinform policy makers if the primary

need is one of mitigation or adaptation. Not amlyst the spatial data used be in the same
reference system (see 2.1, above), but the sjpaiddysis tools used for such analyses must be
capable of the necessary analyses. Such toolshwane typically part of a GIS, are found in
the surveyor’s tool kit (e.g., Mardkheh et al, 2D12

2.3 Mitigation and Adaptation

From the surveyor’s spatial perspective, climatngje mitigation measures need to be
developed for three primary land use categories.

2.3.1 Urban Areas/Human Settlements. Here the surveywdfessional focus
will be upon urban design (so as to reduce carbotpfint), land tenure
issues (so as to address housing and urban pawests), and building
orientation (so as to maximise the use of renewaidzgy sources). In Italy,
for example, surveyors use their professional skalassist in certifying the
energy efficiency of both new and renovated buddin

2.3.2 Peri-urban Areas. These are areas of rapid urdmizthat are typically
heavily influenced by rural-urban migration. Hénere is a need both for
spatial planning tools and for fresh approachdarid tenure issues. De facto
urbanization by squatting is not a long-term, ngustainable solution. FIG,
(2010) notes thatdtcess to land ---- is challenged by a lack of djea
defined property rights which in turn causes digiguand resultant
instability”.

2.3.3 Rural Areas. These regions are largely influertmedgriculture, forestry and
farming practices. For some populations, fishind mineral extraction are
important activities. As urban areas expand (fbgsiue to climate change
migration) and arable land resources diminish,aasing pressure will be
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placed upon the remaining productive land resoufide surveyor is not

only able to use his spatial tools to assess aalysmthe extent and character
of climate change impacts, but also to improve lpratiuctivity. In the
developed world, precision agriculture techniquasgireal-time GPS
measurements have been shown to be able to imf@osggroductivity by
more than 30%.

In addition to the above, climate change adaptatidininvolve the design and construction of
new infrastructure (particularly in the coastal gias and in flood prone areas), the re-
location of land boundaries (particularly thosetibg water bodies), re-forestation, the
development of carbon markets and the constructioanewable energy sources. All of
these activities require the intimate involvemerhe surveyor.

3. RESPONSIBLE GOVERNANCE - THE ROLE OF THE SURVEYOR

In 2012 the United Nations Environment Programmsaes its report on the most important
emerging issues related to the global environméNtEP, 2012). The top ranked issue in that
report relates to aligning governance proceduréseahallenges of global sustainability. It
involves the task of putting in place environmett@dinistrative and governance processes
that are representative, accountable, effectivet@ms$parent. This, too, is an underlying
theme in FIG (2010).

3.1 Measurement and Mapping

The land and seas form two crucial componentseftbbal environment. In the modern
world, the first step to sustainable governance dsource is to understand the
environmental characteristics of that resourceinspatial dimensions. In this regard, it is
the surveyor who undertakes the spatial measurentiegit determine the dimensions and the
topography of both the land and the sea floors tlhe surveyor who integrates these data into
the Geographic (or Hydrographic) Information Sys{&iS) that, in turn, allows these areas
to be displayed in digital form, thus providing th&sic stepping stone for their sustainable
management and governance.

3.2 Administration and Governance

While the accurate definition of the global topggrg is a vital component in any move
towards global sustainability, it is but a suppuagtpart of a bigger picture. The Voluntary
Guidelines on the Responsible Governance of Tesiutand, Fisheries and Forests in the
Context of National Food Security (FAO, 2012), gamthis bigger picture when they note
the three important elements of responsible govema Such governance:

1. Recognises and respects legitimate tenure riglieheland their rights.

2. Safeguards all holders of these rights againsathr@nd infringements.
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3. Promotes and facilitates the use and enjoymerttasiet rights.

Amongst other things, states are encouraged toblestaip-to-date tenure information on
land, fisheries and forests and to hold this infation in such a manner that ownership rights
are transparent. Where appropriate, land consdmidés suggested as a means of improving
layout and use. The Voluntary Guidelines then @edcto recommend that,

“States should provide systems (such as registmatiadastre and licensing systems) to
record individual and collective tenure rights irder to improve security of tenure rights*-
(Sec. 17.1).

At their very essence, these tasks fall squaretllygimihe professional domain of the surveyor.
In most jurisdictions it is the surveyor who defidand (and sea) boundaries, who
understands the rights associated with the assddand parcels and who helps devise the
administrative and governance processes used tmttrese parcels. The successful land
titing project in Thailand that was initiated i884 has served as a model for other Asian
nations as an example of what the surveying comtyiean achieve (Brits et al, 2002). On a
much smaller scale it was two New Zealand survewis, in 1957, travelled to Tonga to
begin work on designing and implementing the officiadastral survey system — a system
that continues to work well to this day. Theskavas to help fulfill the constitutional
requirement that every Tongan man should be akdcanh area of arable land for the support
of his family, (Alexander and Wordsworth, 2013)nfortunately, in some cases, while the
surveyor may wish to be a change agent, that wtachbe achieved is constrained by
institutional impediments such as political systeand gender bias. Long-term sustainable
solutions depend, in part, upon addressing suclesss

3.3 Land Use Planning

The 11" ranked issue in UNEP, (2012) is the need to baxitn sustainability and resilience.
The key to such sustainability is seen to lie m¢bncept of “green” cities or “eco” cities
which differ from conventional cities in that théypave a vital mix of land uses within their
borders, produce renewable energy and provide loergy transportation opportunities”It

is clear that the design of such cities will requmulti-skilled teams of whom the urban
planner is but one. It is of relevance to note h@dome jurisdictions (e.g., New Zealand and
NSW, Australia) such planning functions form an ortpnt part of the surveyor’s training
and tool kit. In these jurisdictions, the desidgmdyan and rural subdivisions, with their
associated planning constraints, are an integralop@rofessional surveying practice.

4. SMALL ISLAND DEVELOPING STATES (SIDS) - WHAT ARE TH E ISSUES?

SIDS were first recognized as a distinct groupihgauntries at the UN Conference on
Environment and Development held in June, 1992y Tre a distinct grouping of

developing countries, typically low lying, that seaimilar social, economic and
environmental vulnerabilities. Their greatest taye is one of sustainable development at a
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time when, for some, their very existence may baeuthreat.

Briguglio (1995), in developing a vulnerabilitydex for such countries, noted their small
size (thus leading to limitations in natural res@s;, small domestic markets, a dependence
upon exports from a narrow range of products, avat pconomies of scale), their insularity
and remoteness (resulting in high transportatiatscand uncertainties in supply), their
proneness to a disproportionally high level of uigion from natural disasters, and other
environmental factors. These other environmeatetiols were seen to include any or all of
the following:

- depletion of natural resources leading to theigigrm unsustainability,

- dependence upon external finance and skills and,

- areliance upon the use of the coastal zone foistowr marine related
activities.

In many regards it is a combination of small siad this latter reliance that makes them
particularly vulnerable to sea level rise and stoefated devastation — both potential
consequences of climate change. It is thus naiserfhat, amongst other thingkse 2005
Mauritius Strategy for SIDS (UN, 2005) specificathentions the need for strategies and
actions related to climate change and sea lewvelmatural and environmental disasters, and
land resources.

In order to provide a first measure of vulnerapjlBrigugilo (1995) developed a normalized
vulnerability index. By his assessment, SIDS coasthad a vulnerability factor of 0.635
versus an index of 0.418 for non-island develogiogntries and an index of 0.328 for
developed countries. Even allowing for subsequefiiements in these indices, the message
remains clear, that SIDS are far more vulnerableataral disasters and external shocks than
larger, non-island developed nations.

Of the 52 identified SIDS countries, 14 are in Bazific Region. Of these 14, three (Tuvalu,
Marshall Islands, and Micronesia), are particulatypject to the consequences of sea level
rise. Indeed, even the seemingly modest rise €52&m by 2100, based upon IPCC (2007)
has the potential for very significant consequenc®#gong (2010) identifies some of the
difficulties that the majority of SIDS face withsgect to climate change. Such difficulties
include:

- Limited physical space within which to adapt.

- Small populations but with a high density, agamiting adaptation options.

- Vulnerability to storm events of increasing severit

- Relatively small watersheds and threatened wajepl&s.

- Narrow (and decreasing) range of land use makéssstiainability
increasingly problematic.

- Increasing coastal hazard risk compromises touigpically an important
income earner).
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In total, the problems arising from climate chatigg directly affect SIDS are vastly greater
in overall magnitude than those facing many ofrtbe-island developing nations. Itisin
this arena that surveyors give thought to the daumion that they can make.

5. PULLING IT TOGETHER - WHERE CAN SURVEYORS ASSIST?

The previous paragraphs provide a foundation faleustanding the role of surveyors and the
particular problems faced by SIDS. From them dudtl be clear that surveyors have an
important role to play in helping SIDS, not onlythreir development (as has been the case in
the past), but also in their adaptation to futurange and the mitigation of the effects of such
change. The following avenues for action are ssigge

1. The provision, support and maintenance of locahlstcoordinate systems that not
only support local mapping but that will also alloivange to be monitored. The
South Pacific Sea Level and Climate Monitoring Bebjsponsored by the Australian
Agency for International Development, is a goodmegke of what can be achieved.
The stations that are part of this network are shmwFigure 1.

Figure 1. Stations that are part of the S. PaGi&a
Level and Climate Monitoring Project
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While some additional work needs to be undertakesnsure the long-term stability
of the local coordinate systems used, work is nodeaway on the essential task of
linking each of these sites into a global referein@mework. These links need to be
maintained into the future, driven in part, by thet that many of these stations lie in
tectonically active areas. The determination of etonic uplift or subsidence is an
essential element in understanding long-term sed tese risk. Recent studies in
New Zealand, for example, have shown that the Whglhin region is subsiding at
approximately 1.7 mm/yr, thus essentially doubling relative rate of sea level rise
for that region from 2.0 mm/yr to 3.7 mm/yr (BetichHannah, 2012).
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2. The integration of local land and resource relata into a Land or Geographic
Information System, thus facilitating risk, disast@ganagement and economic
analysis. The cadastre will form a fundamentagtag any such system. Given that
SIDS by definition are small, such systems needaaxpensive. Low cost GIS
packages exist, as does open source software. turedaircraft systems (UASS) can
now be used for aerial data collection, both fenoge sensing imagery and mapping
imagery. Although typically used for tasks thajuee fast data collection and
frequent observation of a specific area, the extéttieir coverage is a simple
function of flying height and lens focal length. ABs offer excellent potential to SIDS
where the cost of mobilizing traditional aerial mam platforms is very high.

3. The rethinking of some traditional land-tenure picgs. In the South Pacific, some
83-97% of land remains vested in the stewardshipdijenous guardians who retain
the superior interest in and control of the lanli5(F2010). Where freehold title to
land has been granted in the past, or where symErisuinterests exist, it may be time
to move to more of a leasehold model. Freeholdigspermanency, whereas
leasehold implies the opposite. Preparing forreitaundation, particularly in the
coastal margins, may be better served if land-misldad a more temporary (or time-
limited) view of their holdings or land tenure rtgh Equally, the compression of
more people into increasing limited land areas sstggthat traditional land tenure
rights over the “safer” areas (most likely the l@gktanding land), will need to be
reconsidered.

4. Where appropriate, improved transparent systentendfgovernance (e.g.,
registration, cadastre and licensing systems) teebd implemented to record
individual and collective tenure rights. Such sparency will not only help eliminate
corruption, should it exist, but as noted in P@nabove, such systems form an
essential and necessary pre-requisite to effetane administration and management.

5. Improved land planning practices. It is clear thad in the coastal margins will
require either measures to mitigate future sed kse or will need to be subject to a
process of managed retreat. In either event, nated coastal zone management will
be required. Such planning practices are becorstaplished in some parts of New
Zealand (Bell and Hannah, 2012). “What if’ sceasiare easily modeled by GIS
software. In addition, however, remaining arableds will need to become more
productive if island communities are to at leasintzan the status quo. While
precision agriculture finds its best use over lagpanses of arable land, there will be
opportunities for its use in some island commusitie

6. New (or extended) research initiatives. The sudadify of Pacific SIDS to seismic
activity and to vertical tectonic motion is welldwn. However, the spatial extent of
such motion needs to be determined. This will regong-term GPS monitoring
campaigns such as is found in New Zealand’s GEO[$Ee&wvww.geonet.org.nz In
addition, work is required on assessing alterndtinel tenure options and planning
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practices. It would be preferable that that suttividies be undertaken by local SIDS
communities wherever possible, but this, in tunesppposes the availability of a pool
of skilled professional people. In some cases\hil require an investment in
people.

CONCLUSIONS

Surveyors have traditionally played an unheraldetddmding role in the development of
small nations. Their spatial measurement, planrand land administration skills have
combined to support the development of essengahehts of island infrastructure. As SIDS
face the significant changes that lie ahead, theesing profession has the skill base to
provide assistance through this next phase of tfeielopment. In recent years it has
perhaps been the profession’s lack of public pedfilat has limited the call for such
contributions. This need not be the case in tharéu The author would advocate strongly
that great benefit could be derived by SIDS if thag greater access to the knowledge and
skills that are an integral part of the surveygrsfessional tool-kit. This should be an
integral part of their capacity building exercises.
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