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Coastal geomorphology has provided me with many opportunities. From my later years as an undergraduate till now I have been privileged to visit and study coastal environments in many parts of the world and along the way meet many fantastic and inspirational people. I have experienced opportunities to add to knowledge of coastal history and processes; to teach and work with a  range of like-minded students and researchers keen to indulge their curiosity on coastal matters; and, more recently, to engage in the so-called “real world” of “decision making” where actions are planned and undertaken that change the natural character of coasts. Ian Eliot and Nick Harvey have had similar experiences amongst others.
Up until 1989 I was primarily interested in geomorphic discovery. My eyes were closed to urban development forces and impacts.  I used to kid myself that every visit to a new coastal site would result in a new finding, and to some extent in the 60s and 70s this was true. It was also fun to be part of teams seeking to discover how landforms evolved; what were the key processes past and present that developed erosional and depositional landscapes; and how new theories, such as those embraced by the term coastal morphodynamics, make sense.

New opportunities opened up in 1989 when I was invited by the Greiner Government in NSW to chair its newly established Coastal Committee, an advisory body representing government agency and non-government interests. This evolved into the Coastal Council in 1998 which was abolished by the NSW Parliament in November 2003 – but that is another story! After that event I was asked to be Visiting Professor in a NSW government agency (DIPNR) and held this peculiar public service post between 2004 and 2006. So from a strictly external advisory role but with access to some decision makers, I became a public servant charged with diverse responsibilities until there came a time when again my services were no longer needed. So I “retired” to the comfort zone of the Wentworth Group of Concerned Scientists to continue my twin interests on the coasts: that voyage of scientific discovery with colleagues such as Peter Cowell, and to push for improved planning and management by decision makers within the broader domain of NRM. Along the way it has been possible to stay sane by helping to establish the new Australian Coastal Society or ACS, and being involved with various federal government sponsored groups such as MCCN and the WONS committee on the coastal weed - Bitou bush.
So much for background. What I must do now is to illustrate how coastal geomorphology has impacted on decision making by politicians, engineers, planners, managers, bureaucrats, developers, community groups, NGOs, the legal profession and the financial sector. I will focus mainly on my own experiences. However, there will be times when I must draw attention to the work of colleagues. I will not delve into that sometimes contested area of debate between coastal engineers and geomorphologists on certain science issues, although I must note that levels of disagreement seem far less today than 30 years or so ago.
It is possible to describe seven areas in which coastal geomorphology has and will continue to have an impact on decision making. These are:

(i) vulnerability assessment

(ii) environmental impact statements

(iii) coastal management practices

(iv) coastal planning

(v) coastal policy, legislation and regulation

(vi) decisions of courts

(vii) communication

There are overlaps between these 7 areas but I can select examples which highlight the way coastal geomorphology has been involved (or not).

For me an underlying principle has been the use of physical geography, in general, and coastal geomorphology, in particular, for the public good. Rarely have I been asked or sought to use my knowledge or influence for the benefit of private individuals or corporations. Much of what I have done is to put constraints on private actions.

Good public policy involves the application of scientific knowledge in the interests of the public at large not the private investor or property owner. This is a contentious statement and I can be quite rightly accused of adding to tensions or conflict in the way decision making operates in our political, economic and social system. For this I make no apology even though I know that to achieve certain outcomes compromises must be reached. Here lies the source of many debates, criticisms, frustrations and rejections. The skin must be thick!

First area of interest is where geomorphologists have a sound technical advantage: assessing the vulnerability of shorelines to erosion or inundation. We operate across a range of spatial and temporal scales and this makes it possible to have a perspective often lacking in engineers and others. There are those Australian coastal geomorphologists like Roger McLean, Colin Woodroffe and Nick Harvey who have contributed to IPCC assessments. There are also those who are mapping vulnerabilities at continental, regional and local scales. Chris Sharples working with Geoscience Australia, and guided externally by Colin Woodroffe and Andy Short, is undertaking such work as a geomorphologist. New tools are being employed to help define vulnerable locations (e.g. LIDAR). John Hudson’s work on the NSW Central Coast last year has led to some innovative modelling work by students of Peter Cowell combining LIDAR observations, GIS techniques and Cowell’s morphodynamic models.
 Discussion in recent issues of the Journal of Coastal Research involving Cowell and myself in one corner and Pilkey and Cooper in the other, may suggest that there are wide differences in how we can forecast (or not) the behaviour of shorelines as sea levels rise under global warming. However, such discussions provide a useful context for those in coastal geomorphology who are seeking to improve their capacity to assist decision makers.

Despite all this exciting work and debates on application of different approaches to assessing coastal vulnerability, we have to face the fact that politicians and property owners do not want constraints placed on where they can build (or rebuild).In this they are aided and abetted by the Justinian doctrine of existing use rights and the Magna Carta subordination of the public domain to private interests. From this perspective the value of a persons  property should not be impeded by information about vulnerability to erosion, landslip or inundation. There are some interesting examples of this dictum involving instructions to destroy risk maps or not notify residents of risk on titles. “Working families”, let alone the mega rich, do not want house prices to fall just because some investigation points to possible future damage or destruction. So our best professional intentions can be thwarted or at best compromised by political decisions. 
The second area is EIS or EIA. Geomorphologists have written extensively on this subject (e.g. Nick Harvey). Issues such as client servicing, proponent bias bound by duty of care to clients, and confidentiality agreements, may limit the extent to which an academic or research-focussed geomorphologist can participate. Our system more often than not requires the proponent, not an independent agent, to prepare an EIS. Assessment of coastal change or impacts resulting from dredging, seawalls, breakwaters, marinas, property development, or various other infrastructure proposals should contain a geomorphic component. And consent authorities likewise should engage a geomorphologist in the review process. I undertook such tasks in government and was appalled at the quality of many DAs and EIS (or SEE). There are some interesting cases where geomorphic advice has stopped, modified or even permitted a contentious development to proceed (e.g. Stanwell Park, SALT at Tweed, Bondi Olympic volleyball arena). Engineers are often used with professional indemnity support as sources of geomorphic advice. This may not be an issue in many cases, but there can be problems when access to professional geotechnical advice is restricted. The need for future EISs to embrace the uncertainties of global warming is another contentious issue for decision makers. To what extent will the Walker Corporation’s EIS for the Ralph Bay canal estate in Tasmania incorporate sea level rise estimates is unknown at this stage. 
The third area is the development and implementation of management practices in coastal regions. By coastal management I mean the role of public authorities in ensuring the maintenance and improvement of natural assets. Coastal geomorphologists have been active in teams responsible for estuary, coastline and dune management guidelines. Manuals are needed to assist councils, regional NRM bodies and community groups to apply practices which will not damage those treasured coastal lands (beaches, foredunes, cliff faces, wetlands etc). Work by Mike Melville and others on managing areas of potential acid sulfate soil is an example of how we can understand the past and learn lessons for the future. These lessons are being applied by the sugar cane industry in northern NSW. Another area of management provided by coastal geomorphologists in the public interest involves education on beach safety initially by Ian Eliot and perfected by Andy Short and Rob Brander.
 My own involvement with a Coastal Council team in the development of the NSW Coastal Design Guidelines in 2002 was one of the more stimulating projects I have had the pleasure of working in the public sector covering many facets of coastal planning and  management.  However, in all this we have to appreciate that the “take up” or implementation of guidelines is often limited by available resources and priorities of local councils in particular (e.g. funding of beach nourishment). Partnership funding arrangements are not always acceptable to one of the partners in any given financial year. Apparent contradictions in policy and regulations in the absence of rigorous monitoring may provide convenient opportunities for councils and other consent authorities to bypass “best practice” based on good science. This point will become more critical unless there is agreement amongst relevant levels of government as to what sea levels and possible shoreline behaviours to plan for under various global warming scenarios for the next 50 to 100 years. Here is where we as geomorphologists can help despite the pessimisms conveyed by Pilkey and his colleagues. 
Land-use planning is a profession which appeals to many with human geography backgrounds. Attempts to infiltrate planning courses with advanced physical geography have not always been successful in Australia. The result is that professional planners in public and private sectors are more in tune with legal requirements than physical constraints of environmental protection. They work to facilitate not prevent development. Planners do seek assistance, but at times we are not disposed to “solve” their problems. Engineers can be more helpful because they are more prepared to help put lines on maps or offer means to overcome development difficulties. My own experience is one of hard negotiation with planners over the wording of state, regional and local plans; over the need to seriously “consider” environmental constraints such as set backs or limits to dredging or fill; over the barriers of internal bureaucratic silos protective of information and contacts; and over what most planners see as a land owners right to develop property for personal gain (back-zoning is not a favoured tool). Vested interests may come into conflict with the very objectives of planning legislation, especially the principles of ESD. It is an area where planners need more understanding of long-term consequences of development decisions in an investment climate which fosters short-term financial and political gain. These types of planning conflicts are often well illustrated in the media such as on the Radio National Background Briefing program on 16th December 2007. 
This leads me onto the fascinating and challenging area for one with an academic background, that of government policy and legislation. Unlike other federal systems of government, our Commonwealth Government is very limited in its powers to manage our coast. There is no equivalent to the US Army Corps of Engineers in Australia which may be a blessing! However, the federal government is able to fund some on ground projects such as through NHT grants and programs. Its recent foray into national vulnerability assessment guided by decisions of COAG is an intriguing example of engagement which may be the forerunner of more Commonwealth policy on land use decisions. However, in legislation and planning actions we rely on state governments in conjunction with local councils. But how can geomorphology influence statutory instruments and state and local government policy? The answer is rarely and not easily but sometimes.
 Policy development largely resides within the bureaucracy, influenced of course by certain broad political platforms. It may be necessary to be part of the political and bureaucratic process in order to achieve an outcome which reflects a geomorphic principle. I have had several such opportunities. In all cases it has been necessary to provide credible advice on what changes should be made to policy or legislation.
 State policies on coastal protection include an appreciation of natural hazards, climate change, past degradation of landforms, unapproved building works, illegal shoreline modifications and potential impact of new developments. State Environmental Planning Policies or SEPPs numbers 14, 50 and 71 in NSW, integrated into the 1997 Coastal Policy, seek to provide such direction. So does the “land surrender” legislation in Queensland. Distinction between proscriptive and non-prescriptive policies is relevant here in order to achieve undisputed outcomes (e.g. is SEPP 50 banning canal estates needed in other states?).
 Planning reforms initiated in 2004 in NSW have led the progressive development of new regional and local planning instruments. They include clauses which show an appreciation of coastal geomorphology. How successful will they be in resisting developer pressure to build close to foreshores over next 5 years remains to be seen? However, attempts by new policy to remove “red tape” may provide ways to reduce the administrative burden on consent authorities to allow protective works to be built. Without rigorous monitoring and application of constraining regulations in other legislation there could be long term damage to coastal values. Again it is geomorphologists and other scientists who can appreciate those consequences and enlighten decision makers to the possible folly of actions taken without appreciating the dynamics of coastal environments.
An aspect of legislation and policy which I have found difficult is the use of terms which in geomorphology are not that contentious. Terms like frontal dune, foredune, beach, rock platform, headland, often achieve levels of ambiguity and uncertainty in the drafting of statutory instruments and their later use by planners and lawyers. Clarity of definition is required and I have been guilty on occasions of assuming a certain understanding which was not the case. Furthermore the intent of a geomorphic expression in one Act or policy may be transferred to another Act with unfortunate consequences (see Shacks Act in Tasmania in relation to the Coastal Policy).

One example which I found satisfying was amendments to the NSW Coastal Protection Act in 2002. An inquiry at the request of the then Minister for Land & Water Conservation, Richard Amery, provided the impetus. It followed two dramatic incidents: illegal seawall construction and a mass public rally against property claims under the so-called doctrine of accretion. As applied in NSW and elsewhere, this common law doctrine was used as a one-way-street allowing foreshore resumption from public to private ownership. Once in private hands, there is little to stop a land owner from constructing a seawall or fence as a means of protection from public trespass or shoreline erosion. There are cases where public access to beaches was denied as the reverse process under the doctrine of erosion was never invoked by governments fearful of political backlash. We successfully argued for a statutory change to the doctrine using the CPAct and regulations governing surveyors practices, whereby a successful claim could only be permitted if accretion could be shown to be “indefinitely sustained” – not very likely if sea level continues to rise. Here is an example of the law being used to limit private gain at the expense of the public / environmental good. These new provisions are yet to be challenged in the courts.
The role of the courts in coastal decision making is very important. In the USA, Jim Titus and others have summarised critical cases; I made a similar attempt in a paper in EPLJ in 2003 in relation to a selection of Australian cases. Judicial review in civil courts involves weighing up various arguments/evidence and on the balance of probabilities delivering a judgment which determines how land/property/water can be used. The question of legal precedent becomes an important consideration and requires analysis when geomorphic/geologic issues are under review. There are also tricky questions about prior knowledge, various interpretations by opposing “experts”, resources to engage in the deliberations before the court, and ability to pursue outcomes which may or may not be “reasonable” in the context of public decision making. Of interest is the increasing involvement of lawyers who are concerned about what the courts will decide in future on coastal cases linked to the potential consequences of climate change.
 Many of us appear in courts as expert witnesses. I know some who shy away from such encounters given the propensity for barristers to seek to destroy the credibility of witnesses appearing for the opposite side. Our adversarial judicial system is sometimes not the place for the faint-hearted, the waverer or the uncertain. Yet our science is not precise. It is particularly difficult to give specific estimates of erosion rates or to put lines on maps indicating precisely where the shoreline will be in say 20 years or 50 years. Compromises may be reached especially when contrary predictions are made by experts. Judges can reach a decision which grossly underestimates worst case scenarios. Little account is made of the range of probable outcomes given uncertainties of storm magnitude/frequency or sea-level change. Cowell and Thom noted this in their discussion of a court case in New Zealand in the recent rejoinder to Pilkey and Cooper in the Journal of Coastal Research. It appears that the courts are becoming more conscious of these issues and are requiring advocates to bring them forward as “matters for consideration”.
My own experiences in the courts have made me aware of the need to be thorough in briefing barristers; to be prepared for unpleasant questions; to know that the court can only deal with matters brought before it (we do not have the inquisitional system except in coronial inquiries); and to not be surprised if the judicial decision varies widely from your professional judgment. On two occasions I represented the NSW Minister for Planning as his “intervenor” in the NSW Land and Environment Court. This gave me the opportunity to not only address the Court on Government policy, but also to cross-examine witnesses from the bar table, a somewhat rewarding experience! My objective was to ensure that the Court understood the nature of coastal change likely to arise if the development as proposed was permitted.
The final area of interest to me as a coastal geomorphologist operating beyond the science is in public communication. In one sense this links all six previous areas and so takes many forms. It involves maintaining credibility, an issue which we in the Wentworth Group are very conscious. Working with a vast range of interests and stakeholders requires one to know how best to get messages across to audiences with different agendas and capacities to understand; how to relate to the media and spin doctors in government, especially those close to Ministers; and how to know when to push and when to back off. Patience is necessary. A change of Minister, Ministerial staff, and /or senior public servants means you often have to start again. This may not achieve good results for as others have noted there is no bigger factor in determining the way the coast is managed than to have a change in government, or Minister with new “uninformed” personal staff, or new Director-General. The same can occur with changes in local councils.
What is pleasing to see is the way coastal geomorphologists are using the media to communicate the use of their science in the public domain. Woodroffe and Harvey did a great job last year with the release of IPCC reports. Short and Brander do excellent media as does Peter Cowell whose projections of shoreline change based on his modelling sometimes get distorted by the press when the nature of  vertical and horizontal change get confused!

Communication to the private sector is not always easy. Investment horizons are usually thought of in very short periods compared to the time scales that interest us. Increasingly we are beginning to penetrate the insurance industry, but assessing our impact is difficult due to commercial in confidence issues. Developers and bankers are not easy to convince on issues of uncertain risk associated with property development in hazardous locations especially when talking about the potential impact of global warming. It behoves us to be as active as possible in communicating our science where we can see the need to highlight risk or to offer ways to help maintain or improve coastal landscapes.
A final thought is that the pursuit of coastal knowledge, whether it is specifically geomorphic in character or more broadly related to coastal management, has been a driving force for me in my attempts to improve the quality of the coast for present and future generations. My research background and associated credibility has helped me to work with some wonderfully inspired people to get decisions which are in the public interest. Whether they are policy changes, planning decisions, acquisitions for public access, assisting others to be better informed, and in all sorts of other ways, I am convinced that having a solid background in coastal geomorphology has helped. Decision makers require our knowledge, whether they like it or not. It can be frustrating and time consuming. But we must be engaged if we want to make a difference to the way our coast is used.
