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The workshop was facilitated by Amélie Augé and Buobssey and gathered 18 researchers
and stakeholders (see list in Appendix 1) at ther&lrive Hotel meeting room in Townsville
during a one-day meeting on 23 August 2012. It argsnized by the ARC Centre of
Excellence for Coral Reef Studies.

1. Summary of project NERP 9.4

This project is funded by the National EnvironmBetsearch Program (NERP) Tropical
Ecosystems Hub (Canberra) until December 2014.

Using a spatial conservation planning approach, REBR project sets out to identify key
priorities for protecting and restoring coastal®atems in the Great Barrier Reef World
Heritage Area (GBRWHA). This project combines seenplanning to 25 years and land use
change modelling. One part of the project will laikhe entire GBR coast; another will look
at case studies at a finer scale.

The steps of the project are:
- Spatial modelling of coastal development scenddd5 years
- Estimates of impacts for coastal ecosystems amdteel species in each scenario
- Determination of conservation objectives
- Mainstreaming results into activities
- Governance analyses of the GBR coast

2. Aim and organization of the workshop

The objectives of this first technical workshop evéo:
a) Define the coastal zone
b) Determine the main drivers of land use change
c) Start discussing possible scenarios for the GBRtabaone

Amélie presented a short introduction to NERP 9djget and what steps the technical
workshop was covering. Participants introduced seaes and their field of expertise. Then,
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discussion was started with participants on thé@uarsections, using brainstorming, general
discussion and specific responses from particip&nising the day, several presentations
were done to introduce the concepts and methotfetattendees at the start of a particular
section.

3. Definition of the coastal zone

Various definitions previously used to define osde the coastal zone were presented.
These included the definitions from the Australimvernment (“includes coastal waters and
those areas landwards of the coastal waters where &are processes or activities that affect
the coast and its values”) and from the Queengimwdrnment (extends over three nautical
miles from the coastline and landwards... either knes from the coastline or where land
first reaches the height of 10m AHD whichever ighar from the coast”). The general
dictionary definition for coastal zone is usuallg Spatial zone where interaction of the sea
and land processes occurs” (Wikipedia).

Brainstormed ideas for boundary of the coastal zirsea were:

- Extent of flood events as terrestrial inputs, casbkm from shore (e.g. in the
Burdekin)

- 3 nautical miles is legislative

- For water quality guidelines it varies a lot

- 10km offshore as arbitrary value

From this discussion, the most apparent and retda@mdary for the coastal zone at sea
would be the flood plume maximum extent recordegdeasstudy done by Michelle Devlin
based on satellite imagery. These flood plume éxi@re highly variable along the coast but
reflects hydrological phenomenon and hence howefaestrial inputs have significant
impacts. A 5km buffer along the coast may be coetbiwith flood plume extent.

Brainstormed ideas for boundary of the coastal zorend were:

- socio-economic boundaries; for instance includihgfarownsville and
Rockhampton

- 20m contours goes up to 40km inland but that Iscsiastal zone

- coastal plain: where alluvial stops, ranges start

- state and federal legislations sometimes bounaargiose to shore due to terrain

- Use of the land: tilling, fertilisers, pesticides

- Need to know the goals to know what the boundathefcoastal zone is

- socio-economic: maybe can be input into coastat znui no need to include it in
physical boundary?

- SEQ, scenarios focused on urban, so define caasttiie main drivers in scenarios

Each participant was then asked to give one antwibe question “What do you think of
when | say “land coastal zone?”. The answers were:

* Floodplain

* The surf

» Tidal interface

» Floodplains, catchments, scenic rim
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» Tidal zone

» Floodplain, inshore waters

* Mangroves

» Coastal vegetation: dunes, mangroves, saltmarsh

» People: where we live and reside

» Sugarcane, horticulture

* People, communities using land and the coast: thedveach
* Intensive use both sea and land: urban, intengjtiewdture, ports
* Coastal plain

* Ice cream

» Saltwater, estuaries, saltmarsh,

* Fishing, boating

* Beach

These answers can be summarized in four categories:
a) Intensive coastal agriculture
b) Geomorphologic characteristics
c) Coastal vegetation
d) Human presence and recreational activities

Based on this discussion, the coastal zone waseadkéis inclusive of all features that would

fit in these four categories, and aligned with iegn drivers of land use change that we
identified later in the day.

4. Drivers of land use change and coastal developmeimtthe GBR coast

At the start of this section, Paul Groves from GBRMgave a short presentation on the
coastal ecosystem work that his team is workingasysing on coastal land use changes
impacting ecosystems and their functions. This geréicipants an understanding of how
drivers of land use change can impact the coaste and the GBRWHA.

First, people were asked their opinion on what theyight the GBR coast may look like in
25 years. This started a brainstorming sessionaviinge of discussions on policy decisions,
agricultural practices, preference for peopleve hear the coast, knowledge, cane industry,
forestry plantations, irrigation, urban expansiaguaculture, mining, ports, social changes,
change in knowledge and education, successionip@neconomy, regulatory framework,
migration and integration, sugar farms sold toddgipanies as children not taking over, shift
from federal to state government in charge of @asanning, run-offs, services, values,
fishing, land ownership and sells, urban centerstasnable living, policies, coastal planning,
investment in research and development, climatagaprice of sugar and beef, possible
economy crash, tourism, diversification, guest esusamps, stable framework for stronger
industries, economic reforms, coordinated actioffssets, ecosystem services market, weeds
and pest species, governance, cyclones, populsgiead, social factors, fragmentation,
roads, dams, rails, development plans, enterpiasarreases with fewer actors, Cape York,
technological advancements in fertilisers, herlasidtc, transport corridors for mining,
energy use and production, biofuels, solar energglity of life, legislation, hobby farms,
rules and land management agreements.



During this discussion, the main factors of land alsange that emerged were written on a
white board for further discussion. These were:

- Economy

- Management

- Responsibility for environment

- Money

- Policy

- Urbanisation

- Energy

- Stability (political)

- Migration

- Education

- Values of people

- Prices/market

- Climate (more frequent cyclones, floods, drougisea level rise)

- Politics

- Mining

- Food production

Everyone agreed that development will occur antrtbascenario should have a decrease in
economic activities or nil development. Some codirig statements were that drivers were
related to business, politics, people and climBtese included mineral markets (no market =
no mining), agriculture markets (food demand), galand priorities (driven by money),
government and politics (that was later redefired@ernance following Allan’s talk).

5. Scenarios

The concept of scenario planning was explaineddned presentation that included some
examples of scenario planning exercises (e.g. Shetlarios
http://www.shell.com/home/content/future_energwsees/and Millennium Ecosystem
Assessmernttttp://www.maweb.org/en/index.agpXAn interesting and recommended reading
is a paper about scenario planning (extracts cdaurel in Appendix 3):

Peterson, G. D., G. S. Cumming, et al. (2003). fi&de planning: a tool for conservation in
an uncertain world." Conservation biology 17(2)83%56.

The main point about scenario planning is that itat about predicting the future (current
and past trends are not used) but scenarios asadplausible alternative futures. They try
to pin down the outer limits of what is plausiblée “real” future will be made of elements
of each scenario but these scenarios can be usediéostand the impacts of change so that
managers can make decisions now. In project NERRI®ey will be used to understand the
impacts of the different possible future GBR co#&stdetermine where protection of coastal
ecosystems is required to ensure the health cddBRWHA.

The scenarios in this project are to answer theiBpguestion: “How can conservation
planning ensure the resilience and health of th& @BIA and its coastal zone in the light of
future coastal development and land use chandeinext 25 years?” Development is highly
unpredictable and uncertain as it is strongly cote®to economic factors, in particular from
the future of Asian countries and their growth. Mdifferent paths for the GBR coastal zone
may unfold depending on how the identified drivelesy out in the next decades. Using

4



scenario planning and looking at provocative atitwe futures for the GBR coast to 2035
can make us understand how conservation actionddshe undertaken now to ensure the
future health of the GBRWHA whatever happens tontfaén drivers of coastal development
and land use change.

The original idea for the scenarios was to havdrdmditional two-axes diagram, with the
main drivers as “pressure” (due to amount of dgualent) and “governance”:

Pressure

Governance

This was shown to the participants for discussion.

However, this workshop showed that more detailéeds were needed. The use of spider
web diagrams where a number of drivers can be Nysgaantified was suggested and
adopted. Here is an example:

Driver 1

Driver 5 Driver 2

Driver 4 Driver 3

Brainstorming on possible scenarios brought tadbée the following ideas:
- Crashing economy
- Immigration from Asia
- Food security
- Run-offs
- Imports of bananas allowed
- Water availability (e.g. water for Bowen proposal)
- Agquaculture expansion as less areas become awitabshing
- Competition with South East Asia
- Population increase
- Supercity versus dispersal

Final conclusions were that there are two opti@ns€enarios. First, there are the 2 drivers
as shown above with 4 resulting scenarios. Sedbade are 4 to 7 drivers from which we
can choose a combination of with different levelptoduce 4 to 10 scenarios.
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Further meetings with experts in economy showetiwieshave missed tourism whereas it is
one of the major economic drivers in Queenslangaiticular in the coastal area. This likely
comes from the fact that we had no tourism reptesiga in the working group. Tourism was
mentioned but underestimated due to the prevalehiEsource and agricultural
representatives. Tourism was subsequently addi idriver list.

6. Land use change modeling

The next step in producing spatially-explicit sagosis to determine the data available for
modeling the land use change to 25 years in eaafasio that will be described. The drivers
of change are not explicitly spatial but we cams@ose how they relate with what is
happening on the ground. For instance a high mametdemand for mineral resources
involves new mines in the catchment that will mdemelopment of transport corridors and
ports for export but also increase urban areagh®fly in-fly out miners and their family
living in the coastal zone etc.

Craig Shephard from the Remote Sensing CentreedQteensland government presented
the QLUMP (Queensland Land Use Mapping Prograng ttatthe GBR catchments that
were all updated to 2009 from the 1999 data, exiwep€ape York that is still only available
for 1999. These data were publicly released in At@012. He explained the land use
classes and their levels used in QLUMP and howrthpping was done.

Sean Sloan from James Cook University later presetiie land use change modeling
method he used in one of his projects. He explaihedand drivers (e.g. slope) he used and
the variables and associated weights used in tH@NBED part of the software Idrisi.
Suitability maps are produced and used along wilgsrto determine where the change is to
be attributed spatially based on a ranking of gixklethod is fully described in his
publication:

Sloan, S. and Pelletier, J.2012. How well may wiqut forest-cover change: A validation of
a projected forest baseline for REDDBB31obal Environmental Change, 22: 440-453.

QLUMP will be the basis of the land use change rlingéor the scenarios. However,
numerous adjustments and transformations will leeled (including reclassification and
addition of further data). The amount of changée lagl dictated by the drivers and their
attributes in each scenario. Idrisi will be usedgatially assign the changes and map the
scenarios.

In the case of the GBR coast scenarios, severatespf mapping and modeling were
discussed including physical constraints for patéicland uses (e.g. distance to mills for
canes), centralized or decentralized urban groa$ied on the current urban centers
(Townsville, Cairns), skills and labour constraitisexpansion of particular land uses and
availability of suitable soils and water availatyili

An extensive discussion also covered the issuempetition and conflicts between land
uses for available areas. For instance urban areadeveloped on some of the best valuable
soils for agriculture (e.g. Dalby). There is a $anconflict between mining expansion and
agriculture land. Regional planning should be tlehod to sort this out (we later defined
this planning as happening under “strong” goveragngee below).
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7. Governance analysis of the GBR coast

This section was facilitated by Allan Dale from t@airns Institute, co-leader in charge of the
governance part of NERP 9.4. He gave a brief ptaden on governance before starting a
discussion on governance.

The outcome of his study is the health of the re&h governance the way to get there.
There are different levels of governance: inteoval, state, local but also environmental,
social etc The main question is what happens iegmance fails so we can understand how to
fix it.

Where does governance fit in the scenarios? Howtdamnincorporated? In a “healthy”
governance scenario, development is guided to plabtere it is less detrimental to
ecosystems and other values. With better governandebility of land becomes more
important.

8. Coastal zone definition and draft scenarios and stglines

In the Appendix 2 of this report, you can find thescription of the detailed process that we
used to create the coastal zone for NERP projdcal®ng with maps showing its extent.

In the Appendix 4, you can find draft descripti@msl storylines for the scenarios used to
depict possible futures for the GBR coastal zomeould encourage you to read the article |
have mentioned earlier (Peterson et al., 2003 pioking at these scenarios, in particular
if you have never worked on scenario planning. Thisgive you a good overview of
scenario planning. | have copied the abstract la@aniost appropriate paragraphs of this
article in Appendix 3.
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Appendix 2: Process used to create the terrepiidlof the coastal zone for project NERP
9.4 and maps showing the extent of this coastad.zon

By Amélie Augé (amelie.auge@jcu.edu.au) and Mirjaughan,
ARC Centre of Excellence for Coral Reef Studies

Using a spatial conservation planning approach, RIPRject 9.4 sets out to identify key
priorities for protecting and restoring coastal®atems in the Great Barrier Reef World
Heritage Area (GBRWHA) in the light of possibledm¢ coastal development and land use
change. Consequently, land use is an importarmifélcat must be incorporated in the
definition of the coastal zone. The coastal zoas defined based on stakeholders’
consultation.

The GBR coastal zone spreads from the top of Capk 6 the start of the Burnett Mary
where the GBRMP stops. Landward, the boundaryisfdabastal zone was defined using a
combination of buffers from the shore, elevationtoars and inclusion of specific land uses
and ecosystems. All islands, at the exception ofi€lsland where significant development
will be found, were excluded from the coastal zokleestuarine vegetation was included in
the coastal zone. Below is the detailed process tasereate the coastal zone. In brief, the
coastal zone in NERP 9.4 can be summarised asraaydthin 10km from shore or within
the 20m elevation contour from shore and any pgtt 5km around it) of area that is
covered by either residential, industrial, sugat harticulture land use found within 1km of
the inland boundary created by the two previousri@Esrs.

Process to create the polygon of the coastal 2Z0AedGlIS:

* Inland buffer from the coastline of 10km (datasé&inland GA 250k)~> polygon 1

* 20m elevation contour from the coastline (data@@m DEM)-> polygon 2

» Unionpolygon 1 andpolygon 2 and include all “holes” within the polygo& polygon 3

» Select all polygons of the following classes in QiR 2009 (1999 for Cape York):

Cropping/sugar

Irrigated cropping/irrigated sugar

Intensive horticulture

Irrigated perennial horticulture

Irrigated seasonal horticulture

Perennial horticulture

Seasonal horticulture

Manufacturing and industrial

Residential — only major and coastal towns (wittkm from shore)

* Create 1 km buffer around all these polygengolygon group A

» Select all polygons frorpolygon group A that partly intersegtolygon 3 (excluding the
Atherton Tablelands) and delete all othexgolygon group B

* Create 5km buffer arounmblygon group B - polygon 4

» Unionpolygon 3 andpolygon 4 = polygon 5

» Clip this dataset using the catchment boundariesdsn Jacky Creek catchment in the
north to Baffle Creek Catchment in the sottHPolygon 6

* Exclude all island but Curtis fropolygon 6 = polygon defining the inland area of the
coastal zone for NERP 9.4
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Appendix 3: Extracts from the scientific publicatio
Peterson, G. D., G. S. Cumming, et al. (2003). "Scenario planning: a tool for conservationin
an uncertain world." Conservation biology 17(2): 358-366.

Abstract: Conservation decisions about bow, when, and where to act are typically based on our expectations
Jor the future. When the world is bighly unpredictable and we are working from a limited range of expecia-
tions, bowever, our expectations will frequently be proved wrong. Scenario planning offers a framework for
developing more resilient conservation policies when faced with uncontrollable, frreduciDle unceriainty. A
scenario in this context is an account of a plausible future. Scenario planning consists of using a few con-
trasting scendrios to explore the uncertainty surrounding the future consequences of a decision. Ideally, sce-
narios should be constructed by a diverse group of people for a single, stated purpose. Scendrio planning can
incorpordte a variety of quantitative and qualitative information in the decision-making process. Often, con-
sideration of this diverse information in a systemic way leads 1o betier decisions. Furthermore, the participa-
tion of a diverse group of people in a systemic process of collecting, discussing, and analyzing scenarios
butilds shared understanding. The robustness provided by the consideration of mulriple possible furures bas
served several groups well; we present excmples from business, government, and conservation planning thart
illustrate the value of scenario planning. For conservation, major benefils of using secencario planning are (1)
increased understanding of key uncertainties, (2) incorporation of alterndtive perspectives into conservdtion
planning, and (3 ) greater resiltence of decisions to surprise.

Traditional pL’l[tl'l]'IIg is f‘I‘Equ_'Illl}' based upon the belief We define a scenario as a structured account of a pos-
that the application of professional expertise to achieve sible future. Scenarios describe futures that could be
well-defined goals will ensure efficient and effective man- rather than futures that will be ( van der Heijden 1996;
agement. However, such plans often fail to consider the Raskin et al. 1998). In essence, scenarios are alternative,
variety of local conditions or the propensity for novel dynamic stories that capture key ingredients of our un-
situations to create extraordinary surprises (Scott 1998), certainty about the future of a study system. Scenarios
This blindness to variety and surprise, which is often ac- are constructed to provide insight into drivers of change,
companied by a false certainty about the efficacy of man- reveal the implications of current trajectories, and illumi-
agement, can lead to costly failures ( Holling & Meffe 1996). nate options for action.
We propose that scenario planning, a technique for mak- Unlike forecasts, scenarios stress irreducible uncertain-
ing decisions in the face of uncontrollable, irreducible un- ties that are not controllable by the people making the
certainty, offers conservationists a method for develop- decisions. Although trends, expert predictions, visions of
ing more resilient conservation policies. the future, and models are all parts of scenario-building
Scenario planning is a systemic method for thinking exercises, they should not be mistaken for scenarios them-
creatively about possible complex and uncertain futures. selves. Scenarios may encompass realistic projections of
The central idea of scenario planning is to consider a vari- current trends, qualitative predictions, and quantitative
ety of possible futures that include many of the impor- models, but much of their value lies in incorporating both
tant uncertainties in the system rather than to focus on qualitative and quantitative understandings of the system
the accurate prediction of a single outcome. and in stimulating people to evaluate and reassess their

beliefs about the system (Greeuw et al. 2000). Useful sce-
narios incorporate imaginative speculation and a wide
range of possibilities; those based only on what we cur-
rently know about the system have limited power because
they do not help scenario users plan for the unpredictable.

The uncertainties chosen to de-
fine the alternatives should have differences that are
directly related to the defining question or issue. They
should imaginatively but plausibly push the boundaries
of commonplace assumptions about the future. This set
of alternatives provides a framework around which sce-
narios can be constructed.
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Appendix 4: Draft descriptions and storylines afcgnarios for the Great Barrier Reef (GBR)
coastal zone to 2035 to assess impacts on coasglstems, GBR, and some focal species
and produce conservation planning.

Five main drivers of land use change and developmere identified in the Great Barrier
Reef (GBR) coastal zone through stakeholders’ datgn in the form of workshops and
individual discussions:

-Foreign demands for food and mineral resourcesAmount and price of food and mineral
resources produced in the GBR catchments expartiddign countries.

-Foreign demand for tourism: Amount of visitors from foreign countries coming to
Queensland. The main increase in this demand allecfrom Asian countries in the next 25
years.

-Local demand for environmental servicesAmount and strength of active local
community demand for services provided by the emwitent such as clean water,
conservation areas including for recreational @t aesthetic values etc

-Preference for coastal lifestyleLocal inhabitants of the GBR catchment want a @ast
lifestyle, including access to fishing spots, b@aps, houses on or near the beach or with
sea views etc

-Innovation and technical advancesLevel at which industries and government funds
innovative science research-and its technologjepli@ations in the field of environmental
management (run-offs, fertilizer uses) and envirentally-friendly energy production (solar
and wind powered).

Four main streams of scenarios were produced lmasedmbination of intensity of each of
these drivers in plausible futures for the Queerskeconomy. These are:

- ~FOOD AND MINERALS : Foreign demands for food and minerals have isag¢a
significantly to some of the highest predictionsd®an particular from Asia.
Numerous mines have opened throughout the GBRroa&tafs with large amount of
transport, industrial and port infrastructure depehent in the coastal zone. Mine
workers are all fly-in-fly-out and live near theas@ the coastal area. Tourism growth
has slowed as the government has focussed onigingdoney from agriculture and
mining. There is little to no demand for environrtaservices from the population
and people do not value the GBR, instead focusmgealthy lifestyle. As
agriculture and minerals are the pillars of thereeoy, large amount of money are
given to innovations and technological researamprove exploitation.

- TOURISM: Expected foreign demands for food and minerai® litecreased as Asia
(in particular China) has turned to Africa to beeoits main producer. Due to this
decrease, the Queensland government has managestbehat mining downturn
has brought to the state’s economy by boostingaiidsm sector, mainly towards
Asian tourists (needing high infrastructure staddand entertainments). Coastal
Queensland becomes the playground of Asia. Thesene demand for
environmental services as some parts of the coastalmust be kept to a certain
standard to allow tourism to thrive. Innovation aadhnological investments by the
government are low and instead money is put for@ichprove or develop transport
corridors and amenities for tourists.
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- GREEN: A wide-spread epidemic has started in Asia, natgng from pollution due
to industries in water supplies. Significant nunsbeirdeath and health problems
mainly in Asia have now changed the face of théalonarket, in particular imports
to Asia. Asian markets now require clean greerhfrgeducts to be imported as
people want to eat safe products that cannot bdupeal where they live. Similarly,
because coastal Queensland has promoted a clege and the Queensland
population realised the importance of keeping Qsieg environment clean for
health and well-being, tourism has turned into &egism. Lifestyle choices by the
local population are also environmentally friendhd there is a strong demand for
environmental services.

- BUSINESS AS USUAL This scenario is based onthe land use changeded
within the last 10 years in the GBR coastal zorfee dmount of land use change in
the next 25 years is extrapolated through regredsised on the current trends and
past trends in the last decade.

Within each of these four scenario streams, thel leland use change (humber ofkfrom
one land use class to another) is similar. Goverdtie process of decision-making and
implementation), however, can play a significar io mediating the distribution of land
use change happening due to the main drivers. Jdgakdistribution of each land use class
can vary and affect the impacts for ecosystemearder to understand the level of impact of
different governances, each scenario stream waeliaddn two different governance
contexts: with strong governance and with weak guaveace.

Strong governance in the Great Barrier Reef Wosddtbge Area (GBRWHA) coast would
involve a coordinated collaborative state-societyplex with influencing agendas and
powerful acters (“champions”) recognising the imgoce of planning for development in the
coastal zone. Federal, state, regional and locadrgments would work together to produce
policies in collaboration with NRMs and scientigidiRMs would also be well connected and
all-development set in the context of the over&RS®VHA for cumulative impacts. The main
points of strong governance for land use change are

- Development taking place in most suitable ared®@#ing plans and regional

ecosystems)

- No new ports but expansion of current major poriy o

- Centralised organised growth

- Appropriate planning for climate change

Weak governance in the GBRWHA coast could be desdras an uncoordinated state-
society complex with the various governments calittang each other with various
mismatching weak policies and no clear or resilegendas for planning for coastal
development and cumulative impacts throughout tB& Goast. NRMs work in their own
areas with little collaboration with others or gawment and scientists. The main points of
weak governance for land use change are:
- Placement of development without planning or ackedgement of regional ecosystems
- New ports developed in most appropriate sites fnaes
- Decentralised and mixed growth
- No appropriate planning for climate change

In total, eight scenarios were produced, two fahesiream. A summary description of these
scenarios can be found on the next page, followetid storylines of each scenario.
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GOVERNANCE = SPATIAL ALLOCATION AND PRACTICES
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* Medium increase in eco- tourism with

demand for pristine sites to visit
* People highly value coastal lifestyle

* Medium increase of trading ports and
» Large increase in protected areas or

BUSINESS AS USUAL

Demand for environmental services

Foreign
demand for
food and
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Foreign
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tourism

on the trends seen in the last 10 years

Preference Innovation and
for coastal technological
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* Amount of change is extrapolated based

* Better agricultural practices and urban

decrease in sugar
I- Some coastal a

/WEAK

Strong governance = coordinated collaborative state-society complex,
influencing agendas, powerful actors (“champions™), recognised
importance of planning for coastal development

Weak governance = uncoordinated state-society complex, various
governments contradicting each others, mismatching weak agendas
and no “champion” for planning for coastal development

SCENARIOS

* Development follows planning documents of most

appropriate land use for specific areas

Better practices are adopted and enforced hence land
) Export

management improves (< run-off)

Centralised growth around existing main‘urban centres management

but close to the coast

Planning for sea level rise impactto 100 years

STRONG

Uncoordinated development, planning made at very local
scale with conflicts between different 1
Better practices\are not adopted as technolqgical advances
are not supports
Decentralised growth with fragmentation of 1
No planning for sea level rise

Cape<York is developed (ports and mines in particular)

Red tape
cutting

WEAK

run-off management available
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minimal impact files on coastal geology; existing ports
transformed for towrism and marinas expended

Centralised growth with tourism centres defined

ew development to baresilient to expected sea level rise to

Tourist
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receive protection

reas at most suitable sites for ecological values

Decentralise: owth with tourism centres created all along the
coast including in’Cape York using cruiseship ports and airports to
bring tourists (no roads above Princess Charlotte Bay)

* Numerous small and medium ports and marinas built

No planning for sea level rise

Protected areas designed for tourism, not for ecological values
(eg recreational activities degrading ecological values are allowed)

Way for
resorts

Development controlled under planning schemes with
enforced standards for all impacts including run-off managed
by innovative technologies

Centralised growth with industrial, agricultural and
tourism centres well defined

New development to be resilient to expected sea level rise
Protected areas at most suitable sites for ecological values

Eco-
revolution

STRONG

Uncoordinated development along the coast; protection of
small unconnected patches of pristine areas for tourism
Decentralised growth for all land use, no planning for sea
level rise

Technological advances are not implemented (> run off)
Cape York becomes a favourite destination due to its
pristine state with numerous development throughout

Green
washing

WEAK

improve status of existing ones

Centralised growth

Development follow plans for coastal management,
including to accommodate for sea level rise to 100 years
Protected areas at most suitable sites for ecological
values and existing ones have their status increased

A twist on
the trend

STRONG

Predicted from the pattern of attribution seen in the last 10
years through land use change modelling using land drivers
such as elevation, proximity to coast and cities etc
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As we go




Scenario # 1: Export management

Storyline: Foreign demands and prices are highmrioeral and food resources hence there is
a high level of development in the coastal zoneadjdcent catchments to sustain the
demand for these two land uses. The governancenpasved and there is coherent strong
governance across the entire GBR coast that igedraind encompasses land and sea in the
entire area (successful planning). This means rexldpment and land use change is
regulated and has occurred in the most approparai@s ecologically. Demand for food has
also increased to sustain the high population drolining and most agriculture is owned
by large national companies with a managementishrabre unified. The new generation of
farmers shows a general lack of interest in takwey the farms of their parents due to the
difficult and isolated way of life. However, farrtizat are still family-owned are now under
the direction of a new generation of farmers thahwto agricultural colleges and also use a
better and more innovative management. Fisher@squoaculture have increased but strong
governance means that development has appropcaiegecal assessments and cumulative
impacts were studied. A healthy economy allowsifiggmt funds for innovation and
technology research in the field of environmentagisces. This leads to better and more
efficient agriculture practices with less run-offsediments, nutrients and pesticides in the
coastal zone and to the reef (potentially GM cargasor cotton plants-are produced that
require less or no pesticides and fertilizers). iNgrfor coal, natural gas and rare minerals
increase and new mitigation methods to avoid seatsend chemical reaching water bodies
are put in place and enforced by the governmenudir legislation. These include treatment
stations and some recycling of all water used énrtfining process along with some sediment
ponds created. Coal seam gas exploration was bahredyhout Australia, due to strong
governance and lobby by the farming companies-ogvareas of potential exploitation. This
good economy and high number of development bmmge people to the GBR coast,
mainly through-immigration from within Queensland articular SEQ) and Australia or
overseas. Adequate governance manages where #msie five and limits the number of
new urban centres by increasing capacities analcitins (including for outdoor recreational
activities through creation of urban parks, mariags to the reef etc) of the already-
established cities along the coast (centralisedtimo International tourism increased slighty
and national tourism also increases since the G&Rtts infrastructures are improved. No
new ports are created along the GBRWHA and incregesgport and shipping capacity is
done through expansion of existing facilities, utihg of shipping routes. The increase in
shipping in marine coastal areas is better managddess dangerous due to technological
advances. Morerailway lines are created to brimgerals to the ports throughout the coastal
zone with a collaborative approach between differ@ining companies to minimise numbers
and extent. Appropriate governance regulates catigrebetween different land uses
(agriculture, urban, mining, recreational, conseovg and the most adequate land uses are
allowed in what are likely the most appropriateaareStrong governance also directs
development appropriately to plan for climate cleaagd ensure resilience to extreme events
and sea level rise to the medium predictions toyE30s. Because of higher incomes (and tax
revenue) and strong governance, funding existsaioaige land condition in natural
ecosystems, parks and reserves. Weeds, feral anamelvisitor impacts (camping, toilets
and trails) are well managed.
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Scenario # 2: Red tape cutting

Storyline: The foreign demands and prices for nafseincrease leading to high development
of mining activities in the catchment as well aghiea coastal zone on land and at sea (eg oil
and gas). Foreign food demand is also high and fwoduction also increases. The
governance is poor and uncoordinated leading teldpment occurring anywhere and with
no overall governance for the entire GBR coastakzd his weak governance also does not
take into account future effects of climate chaagé development takes place without
appropriate planning. Because of a change in kgsl, reduced role of GBRMPA and
pressure from mining companies, numerous portgpsig channels, railway and road
infrastructure are created throughout the coasta¢ 20 increase capacity for easy export.
Political short-term visions of cutting “red tapaid making profit have led to a change in
legislation to make it easier for development touvdeg the federal Environment Protection
and Biodiversity Conservation Act, the Queenslamdie Vegetation Act. Land Act, Water
Act and Great Barrier Reef Protection Act were rfied). All planned mining in Cape York
go ahead, along with several new mining sites amajar port created in Princess Charlotte
Bay. Offsets have been used to mitigate impactieeélopment but their implementations
lacked of science and offset areas were designgduwimuch ecological considerations. As
population increases rapidly, through internatiamahigration mainly, food supplies needed
to increase and this is done without proper govem@ahence leading to an uncontrolled
increase in clearing for intensive agriculturehia toastal zone including new irrigation
schemes and building of new dams. Grazing continutee coastal catchments, and due to
changes of legislation, vegetation clearing andisgwf introduced pasture species spreads
to improve pasture productivity. Bores are dritecdsupply water needs. Riparian areas are
cleared and grazed. Seafood is derived from bekiefies and aquaculture, with little
scientific considerations on fish stocks and edskElgmpacts of these practices. Immigrants
that came to work in the mines value nature diffdgeand hence further affect people’s
attitude towards the environment and the reef. RRgaefer to live along the coast, with sea
views and proximity to coastal recreation, mariaad boat ramps being the most important
factors-for choosing a property. With-weak goven@gmumerous small urban centres are
created along the coast populated by familiesysiinfifly-out miners (decentralised growth).
Science is well funded but mainly in the fieldsgeblogy and engineering to develop new
technology to exploit mineral resources. Becaudewfdemand for ecosystem services, no
funding is allocated to manage land condition iturel ecosystems and reserves. Weeds and
introduced pest animals spread due to lack ofvetgron and prevention, increased intensive
agriculture and fertiliser use. Recreational usesuacontrolled in coastal areas and
conservation areas.

Scenario # 3: Tourism heaven

Storyline: The excepted increase in foreign denfandhinerals and food has decreased as
Asia, in particular China, turned to Africa as thgiimary producer. Consequently, many
mines have closed and commercial ports are notnebgeh existing ones have their activities
slowed down. The economy is low but the environmlegwvernance has improved and there
is coherent governance across the entire GBR ¢oaisis unified and encompasses land and
sea in the entire area (successful planning). wayof managing the economic crisis due to
mining downturn, the Queensland government promQte=ensland, and in particular its
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coast and the GBRWHA, as the prime vacation ddstimdor the increasing tourism demand
from Asian countries. As a result there are langeloers of tourism infrastructure projects
developing all along the GBR coast, including tsupiorts that are the industrial ports (most
now unused) rebuilt to accommodate cruiseshipg@unasts, large resort complexes, tourist
villages, local airports and tourist drives. Alete developments are constrained by
appropriate legislation and planning and are cks#cleaving some parts of the coast
untouched. They are also planned with climate cbamgnind as strong governance
produces adequate plans to mitigate climate chpregicted effects in the next 100 years, in
particular, the increase in extreme meteorologiwvaints and sea level rise. Cape York is not
developed for tourism more than it is at the exoepdf better access routes to some of the
aboriginal communities. Because Asian touristsgerefan-made and controlled nature
experiences, infrastructure and transport facsliiee large and sophisticated. They allow
Asian tourists to enjoy the natural wonders of@&R coast in a safe and organised manner.
Cultural tourism also increases as Asian touristsaitracted to spiritual sites; hence
indigenous communities also benefit from this temrby developing attractions. Tourists of
other nationalities also benefit from these dewalepts and numbers increase. All
developments are well regulated in terms of ecollgmpacts by the-healthy governance.
Because the GBR coast and the GBR are such antempeconomic asset of Queensland,
people value these more than previously. Therensashd for environmental services for that
reason and protection of key coastal sites andystass is lobbied by the population.
Speciality food, in particular seafood and vegetgapbproduction increases for tourists’
consumption mainly. Aquaculture sites are develogledg the coast and sugar cane fields
are mainly turned into horticulture. The remainmgning and commercial ports as well as
agricultural land are well managed environmentailyn strong governance as they are part
of tourist attractions.

Scenario # 4: Way for resorts

Storyline: The expected increase in foreign denfandhinerals and food has decreased as
Asia, in particular China, turned to Africa as thgiimary producer. Consequently, many
mines have closed and commercial ports are notnebgeh existing ones have their activities
slowed down. The economy is lower. A weak goveraamekes it difficult for the state to
determine a strategy to overcome the issue. Thedlend government is trying to lift the
economy at all costs and as a consequence envintahséandards are lowered for all kind
of land use. Some mines still operate and the ploatsare still in use have lowered their
environmental standards due to the lack of moneye@ance is weak and politics focuses
on keeping the economy running by encouraging mgldnd development in the coastal
zone, in particular to attract the increasing nundigotential Asian tourists, leading to large
resort development in the best scenic spots. Hetearing of land is made easier to allow
for new industries to develop (the federal Envir@mtrProtection and Biodiversity
Conservation Act, the Queensland Native Vegetation Land Act, Water Act and Great
Barrier Reef Protection Act are repealed). Imparesexpensive and Australia needs to rely
on its own resources. The foreign demand for sehéoal aquaculture exports decreases as
this becomes expensive but fishing increases iIGBRWHA to supply the national and
tourist demands. Aquaculture is not developed sseikpensive to run. There are unregulated
small developments of urban, industrial and agiical areas which lead to fragmentation of
the landscape, with weak governance. Tourism dpwedmt is also unplanned and flourish
all along the coast including in the south of C¥pek where the government funded road
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improvements and airports to bring tourists torgsorts built there. Due to the government
push, Asian tourism increases and is mostly oriedttowards cities, resorts and culture
rather than natural wonders, unless they are cdwpih high-tech facilities and transport is
made easy. The lack of strong governance lead®ttatlure of potential cultural tourism as
it is only conducted within resorts and not in agimal communities. Consequently, the GBR
itself is only used for fishing, and does not bnmgch tourism money to the economy at the
exception of a few definite sites. Actions to pobtihe GBR or other significant natural areas
that could attract tourism are dismissed. Scienodihg is low and technical improvements
are slow. Cities expand their infrastructure tottrypenefit from this new tourism with no
improvement in urban run-off management. The seie@s@vailable but the technology is not
developed or adopted due to a lack of support fftlmgovernment. Population in the GBR
coast and catchment is only lightly increasing @simg jobs are lost and-this forces some
people to migrate to large economic centres sud@riabane or out of the state; immigration
is low. People who choose to stay tend to agglotaenathe coastal cities or around coastal
towns close to tourist resorts where facilities amitk opportunities are within the tourism
industries. New tourism centres and associatedstricture (airports, marinas,
entertainment parks, golf courses etc) are cresdtedongthe coastline where the best scenic
values are found for Asian tourists (similar to @eld Coast). Highways and main roads are
updated to allow better tourist transport betwéenresorts. Agriculture and remnant mining
areas are poorly managed and their environmentzdats worsen. Natural ecosystems are
only maintained near tourism centres in areasadfieotected areas”, and because of lack of
money and interest, neglected elsewhere.

Scenario # 5: Eco revolution

Storyline: The foreign demand for food and minergisioderate (equivalent to medium
current predictions) but there has been a shifteénmarket following an epidemic that started
in China due to industrial pollution of the riveryga Significant numbers of death and health
problems, mainly in Asia but that have spread weidé before a cure was found, have now
changedthe face of the global market, in particatgorts to Asia. Asian markets now
require clean, green and fresh products to be itaga@s people want to eat safe products that
cannot be produced where they live. This trendsis significant to most developed
countries. Following the epidemic, Queensland peEeplalues towards sustainable resources
and to protect the land from pollution for them dhne future generations also increased.
Mining development is minimal, only extracting nesary minerals where no alternative
exists. Bio-fuel (including from agriculture suck sugar cane) and environmentally friendly
power production (eg solar power, windmills) in@eaMore land is needed for bio-fuels and
food production but good governance and scierdificances limit ecological impacts. The
focus on reducing carbon footprint means consump@fer locally grown products, and there
is a diversification of local agriculture. The usfenative species in food production increases
(eg bush food), requiring less water. Fishing guiated and aquaculture developments
require advanced treatment of run-off water. Dueédl-functioning governance, recycling
water stations and desalinisation plants are frilboth agriculture and domestic use, and
regulation requires new residential developmemtjmlement water-saving technologies
including compulsory rain water tanks. Due to 8ustainable water management, some
dams can be taken down to restore natural flowaséw Science funding is high particularly
to develop improved agriculture methods that alieduced uses of fertilisers and pesticides.
Riparian vegetation is fully restored throughoutheents. Eco-tourism is an important
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economic revenue and large developments are createstommodate tourists along the sea
to enjoy the coast and the reef. Due to unified effective governance for the GBR coast,
these developments (including tourist ports, lodgesorts) were conducted with high
environmental considerations and spatially cerseali Existing commercial ports and
infrastructure are expanded to increase exportoiigpaith no new port created. These are
also expanded to accommodate cruiseships andt®WRsople value their way of life, the
opportunity to visit a natural area for the weekand like having some land. Small hobby
farms are popular in outer suburbs. Populatioreiases reasonably with a centralised growth
along the coast. People value these coastal tawribd quality of life for themselves and
their children. Because of an eco-focus, high levelcosystem services demand and strong
governance, the will and funding exists to managel lcondition in natural ecosystems and
reserves. Weeds, feral animals and visitor imparesvell managed.

Scenario # 6: Green washing

Storyline: The foreign demand for food and minersilsigh-but there has been a shift in the
market following an epidemic that started in Chalee to industrial pollution of the
riverways. Significant numbers of death and heattiblems, mainlyin Asia but that have
spread worldwide before a cure was found, have cteamged the face of the global market,
in particular imports to Asia. Asian markets nowutie clean, green and fresh products to be
imported as people want to eat safe products #ratat be produced where they live. Bio-
fuels are also sought after to reduce pollutiolarge cities. This trend is also significant to
most developed countries. Following the epidemige€hsland people’s values towards
protecting the land from pollution for them and th&ire generations also increased. Mining
development exists but only extracting necessangmis where no alternative exists. There
is a high local and foreign‘demand for clean eneirgyuding sugar cane-based bio-fuel and
environmentally friendly power production (eg sgl@wer, windmills). More land is
consequently needed for bio-fuels and food prodaaind several ports are created close to
the bio-fuel centres to allow easy export. A wgakernance does not allow proper spatial
planning and, although there is high demand fofoggcal services, development occurs
without proper planning in a decentralised manmbe local population recognises the
importance of clean mining and agriculture so fregh water and food products are safe to
drink’and eat. However, weak governance withoutdaioation throughout the coastal zone
means that developments such-as ports and landhgegcur in any areas. Fishing is seen
as a “green” way of obtaining food and increasebit proper regulations due to weak
governance. Aquaculture develops. To increase stggee areas, water needs are obtained
from extra dams with-poor ecological assessmemn8e funding is high particularly to
develop improved agriculture methods that allowusd run-offs. However, these scientific
advances are often not taken up by companies imefardue to a lack of support for
technology advances on the ground in consequentte afeak governance. Eco-tourism is
an important economic revenue and numerous smadlalements are created all along the
coast to accommodate tourists along the sea tgy émgocoast and the reef. Cape York with
its pristine clean environment is praised by taaréd some development occurs along the
coast. Population increases reasonably in the alaaste with a decentralised growth as new
coastal towns are created. People value theseatt@sns for the quality of life for
themselves and their children. Because of weakrgavee, management of land condition in
natural ecosystems and reserves is inexistent ast pnotected areas are open for tourism.
Weeds and feral animals spread in protected anaasitte not used for tourism.
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Scenario # 7: As we go

Storyline: Based on current trends without charigesy main drivers to what has been
occurring in the last 10 years for both the amaid&nd use change and its spatial allocation
to model the current weak governance in the GBRtabaone. Ports and their infrastructure
are expanded based on current available plans.

Scenario # 8: A twist on the trend

Storyline: Based on current trends without charigesy main drivers to-what has been
occurring in the last 10 years for the amount néllase change. In this scenario, the trend in
amount of change is similar to Scenario #7 butngfrgovernance is used to assign the spatial
allocation of changes. Hence spatial attributiotantl use change is dictated by the
Queensland coastal plan with centralised growthcamgervation areas being placed in areas
of ecological values that are at risk. Plannindudes adjustments to coastal development for
resilience to medium sea level rise prediction@6 $ears.
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