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Run off the Road Crashes

One of the more intractable road safety problems involves single vehicles leaving the
carriageway and hitting fixed objects such as trees or poles alongside the road, (Federd Office
of Road Safety (1995)). A recent comprehensive review of the problem focussing on South
Augtradia by Kloeden, McLean, Baldock and Cockington (1999), found that contributing
factorsin these crashes included acohol, excessve speed, fatigue, inattention and typicaly in
rurd aress, they occur a night with a single occupant. For Tasmania, the presence of native
animason rurd roadsis another factor that may aso play arole, though at times no tangible
evidence of the encounter will remain.

'Run off the road' crashes occur in both urban and rura areas but occur more frequently on
rurd roads and highways. They are more likely to occur on curves and/or downhill road
sections. Trees are the most common objects struck in these crashes. This paper draws
attention to the issuesin the rurd Stuation where the management of roadsde vegetation is
generdly of most concern for ecologica consderations.

Value of Road-side Vegetation

Professondsin any specidised area may have difficulty in knowing how to handle the
concerns of other professionas when conflict appears inevitable. The vaue of the roadside
diverdty of plant and animd life [biodivergty] appears intuitively to be less important than the
vaue of saving ahuman life. However, it essentid that a serious effort be made to understand
just how sgnificant roadside biodiversity is to present and future generations before decisons
are made involving wholesde and irreversible modification of the roadside environment in the
pursuit of safer roads. Farmar-Bowers has suggested that a large but unknown proportion of
Augtraias biodiversity occurs on transport corridors. In many rurd areas, the transport
corridors may contain the only remnant of native habitat and very often these habitats are not
protected in established conservation reserves. Overdl transport corridors are " Australia’s
most diverse but least protected biodiversity reserve”" (Farmar-Bowers 1997).

While thelife of an individua person using the road system is of immediate concern there is
aso aneed to be aware that roadsides play an important role in maintaining the ecologicd life
systemsthat we al ultimately depend upon for our existence. The management of roadsides
has an important influence on the hedlth of ecologica systems which are the base for our ability
to have clean air, clean water and native flora and fauna The issue should not be smplified to
'biodiversity protection for the long term versus reducing road trauma for immediate benefit' as
both are important and both are achievable through careful planning. Meadows et d set out
this planning issue in terms of human perspectives of time and space. They noted that people
aremainly interested in local issues that affect themselves directly (such as road trauma) while
others (for example, government officials) have awider and longer term perspective (such as
the protection of biodiversity for the nation and for future generations) (Meadows 1972)
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Native roadside daisies (Leucochrysum albicans) of very high ecological value.

Farmar-Bowers (1999 & 2000) has noted four main reasons for conserving native habitat on
roadsides that relate to state and nationd gods of Ecologicaly Sustainable Development and
the maintenance of Audrdias biodiversty.

(1) Road reserves can contain remnants of the native vegetation and habitat for native
animals. The vegetation and habitat needs to be identified, its maintenance requirements
researched and its future guaranteed.

(2) Road reserves can protect adjacent native ecosystem from damage (especially
wetlands by preventing road drainage polluting down-stream aquatic habitats). The
reserves protection functions need to be identified and programs to maintain and
enhance their protection role implemented.

(3) Road reserves transect the landscape and incorporate a strip of every natural
ecosystem they cross. Thus road reserves provide a unique 'living map' of the original
distribution of Australia's biodiversity.

(4) Road reserves occupy a special place in the Australian psyche because maintaining
the natural heritage of the countryside provides a sense of place, pride and belonging
and 'the bush' seen most frequently is that on the side of the road.

v

Galaxiasjohstonii, anative galaxiid of high conservation value; vulnerable to disturbance from road
management and construction in Tasmania.
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Not only large areas of vegetation but dso individua trees may have habitat Sgnificance. For
example, some roadside Blue gums (Eucal yptus globulus) are of great sgnificance for the
conservation of Swift Parrots (Lathamus discolor). These roadside trees flower more
prolifically than comparable forest trees, are often remnants of more widespread habitat and
consequently play avitd role in maintaining connectivity between larger aress of habitat. The
cregtion of habitat ‘idands isawel known precursor to extinction for many species (eg
Huston 1994, ch 4 & 11). Anindividud roadside tree may thus have very high biological vaue
and a the same time be in alocation which may prove fata for the occupant of awayward
vehicle

While the previous paragraphs have argued on practica grounds that the significance of
the roadsde environment has been underestimated, it should be noted that recognising the
vaue of biodiversity isdso based on internationa and nationd direction. In responseto its
obligations as asignatory to the International Convention on Biologica Diversty, the
Commonwedth released "The Nationa Strategy for the Conservation of Audtrdias
Biologicd Diversty" (COAG 1992). The Tasmanian Nature Conservation Strategy isan
action plan to protect Tasmanias naturd diversity and maintain ecologica processes and
systems with objectives to " ensure best-practice environmental management to
maintain healthy ecosystems; conserve genetic, species and ecosystem diversity for
their intrinsic worth and their value to current and future generations; recognise the
importance of natural diversity for scientific, educational, aesthetic and
recreational/ tourism purposes; build on, improve and co-ordinate conservation
measures, and achieve community ownership of nature conservation programsin
Tasmania (Tasmania Parks and Wildlife Service (2000)).

While a certain amount of biodiversity can be conserved through nature reserves, an important
amount of biodiversity must be conserved where it occurs, and this often means conserving
biodiversity on land which is used for other purposes. Because of the specid characteristics of
roadsides and other transport corridors, many have a unique role in preserving the "variety of
life on earth".
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Roadside orchids: another rare species vulnerable to the creation of clear recovery zonesin Central
Tasmania

Clear Recovery Zones

A concept promoted as a precautionary messure in Audtralia and el sewhere to reduce the
incidence and severity of run-off-the-road accidents isthat of a'clear recovery zone'. The
concept has been widdy proposed and it has been incorporated into the National Highway
design requirements as a 12 metre setback from the edge of pavement to roadside hazards.
Other setback distances have been proposed, typicaly 9 metres being commonly accepted

The USA Cdltrans definition of a clear recovery zoneis"an area clear of fixed objects
adjacent to the roadway ...to provide a recovery zone for vehicles that have left the
travelled way." The guideis based upon American studies from which it was concluded that
"a clear width of 9 m from the edge of the travelled way permits about 80 percent of
the vehicles |eaving the roadway out of control to recover."

To implement the clear recovery concept, rura road design should provide for "items like
traversable batter slopes, guard fencing [and] breakaway light standards and sign
supports’ Austroads (1989). Obstacles located in the clear recovery zone should be
removed, relocated, made breskaway, or shielded by guardrail or crash cushions as
gppropriate and where judtified. The guide however cautions the designer to “... keep in mind
that site-specific conditions such as volume, speed, alignment, side slope, weather,
adjacent devel opment, and environmental conditions should be evaluated when
determining the clear recovery zone.”

One of the superficidly more tempting measures that might be considered in the
implementation of “Vision Zero”, would be the widespread grooming of roadsides to eiminate
roadside hazards (Tingval C, and Haworth N, 1999).
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It ismy contention that the concept of a clear recovery zones in practice may in many places
be ecologicaly and practicaly inagppropriate and should be abandoned in many cases. | will
underline below some of the environmenta impacts which could flow from such a program,
especidly if it were to be adopted widely. However, | do not disapprove of more targeted
action to reduce the damage from roadsi de hazards as proposed in by the National Road
Safety Strategy |mplementation TaskForce (1996) viz. ”Implement a program for removing
or otherwise reducing the danger from potential roadside hazards, including culverts,
poles, and treesin particularly dangerous positions.”

What then are some of the deleterious impacts that could eventuate from a wholesa e adoption
of clear recovery zones?
Environmenta and socid effects would be likely to indude:
- Increased 'footprint' and area of disturbance from construction of wider traversable
dopes.
Increased exposure of erodible surfaces and increased risk of eroson, sedimentation and
water pollution
Increased extent and difficulty of revegetation.
Loss of function as wildlife corridors and habitat and loss of remnant vegetation (loss of
biodiversity).
Removd of trees may result in:
increased exposure of the road formation to the sun and wind
increased vigour and area of grasses
increased vigour and prevaence of pasture grasses and weeds and consequent
increased fire and smoke hazard, and weed seed source for adjacent landholders
increased habitat separation and fragmentation leading to increased risk of biodiversity
lossin adjacent areas
encouragement of pest animal species
increased maintenance such as mowing or herbicide use
reduced aesthetic value and reduced attractiveness of touring for tourists
increased greenhouse gas production from construction and maintenance works and
loss of sequestered carbon from vegetation and soils
increased occupationa and safety hazards for construction and maintenance workers
working alongside fast moving treffic.
reduced evapo-transpiration in summer and increased risk of dryland sdinity in sat
prone areas, higher water tables could lead to increases structural damage to road
pavements

Road formations often function as solar collectors and will frequently be warmer than the
surrounding ground. If the surface is sedled, this adso increases the effectiveness of heet
acquisition. Some of the consequences of the warmer structure include grester insect activity
than nearby; the road may be used by resting and hunting animals and the adjacent warmer
ground surface may aso be associated with earlier growth of grasses and preferentia grazing
by native animas. This may lead to more frequent vehicle /animad incidents and greater risk of
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accidents and again to subsequent increased vigtation by raptors and carnivores to feed on the
roadkilled animals.

While this does not complete a catalogue of the impacts of clear recovery zones, it is sufficient
to indicate that complex interactions will occur, and that the advantage of areduction in
severity of collisons with roadside hazards may well be reduced by increased accidents from
other effects.

A second area where the implementation of clear recovery zones may have a Sgnificant effect
isin the management of fatigue. It appears to be well accepted that whatever the prime cause
of the accident, the specific behaviour preceding the accident is frequently that of lack of
attention to the driving task or of ‘faling adeep a the whed’. The management of fatigue and
development of warning methods to avoid this loss of competence are inherently preferable to
measures which seek to reduce the severity of a collison once the vehicle has | eft the
carriageway. Within the safety program itsdlf, it isimportant to assess whether other programs
such asingallation or upgrading of rest areas at appropriate locations, support of community
organisations for provison of ‘coffee siops and profile line marking are more effective
methods of reducing the road toll from run-off-the road accidents. Federd Office of Road
Safety (1996)

The congtruction of clear recovery zones will reduce the night-time ability of the driver to
accurately perceive the kind of landscape and place thet is being traversed. This may
encourage grester night-time speeds because of the reduced stimulation and information
provided in peripherd vison. In smulated driving trids, Goldley S, Fildes B, Triggs T, and
Brown L (1999) found that although the presence of roadside trees did not consistently reduce
speeds and could not be regarded as a speed reduction device, the presence of a"wall of
factories ... spaced close to the road" reduced speed over an "open, flat and rural
roadside”. Removad of trees and the dope grooming of the clear recovery zones may well
give the open, flat, rural impression that they found is associated with higher speeds.
Perception of the road environment as "safe€" and more forgiving may well be associated with
increased travel speeds that prejudice the practica achievement of the safety improvements.

The actua importance of the peripherd view landscape in keeping the driver aware and
conscious of hislocation on atrip is difficult to determine athough it seems reasonable to
assume that greater stimulation and variety is preferable to less. Rockwell (1972) has dluded
to its importance when he pointed out that ... driving is largely a dynamic peripheral
vision task. ...visual acuity may be lessimportant in driving than the detection of
movement by peripheral visual processes.” Itismy beief thet any potentiad improvement in
road safety through widespread adoption of clear recovery zones would be confounded by an
increased incidence of night-time driver fatigue and by increased driving Speeds.

Some of the other contraindicating factorsin the Tasmanian context to any widespread
adoption of clear recovery zonesinclude:
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Exigting batter dopes are frequently too steep for the driver to have any chance of regaining
control of the vehicle.

Collison with atree may be preferable to arollover event or continuing off the road to the
base of the dope.

On the face of it there are good grounds for adopting ‘Vision Zero’ andits”... philosophy
of road safety that eventually no one will be killed or seriously injured within the road
transport system.” Tingval and Haworth 1999. The gpplication of the vison is more
problematic when we try to devise practica principles and actions

Ecologically Sustainable Development

Does the Visgon Zero principle imply precedence over ecologicaly sustainable development
(ESD)?[It requires that all development must be equitable and advance the socid, economic
and environmenta Stuation in at least one areawhile having no detrimental impact on any
other] Could we envisage the widespread adoption of clear recovery zones when the
environmentaly-based Precautionary Principle may require that prohibitively expensive
measures be implemented to mitigate the environmenta impact of the measure? Does the
principle dlow for any priority to be given to the hedlth and safety of wildlife? Perhapsthe
framework for decison making provided by ESD is sufficiently robust to assst the sdlection of
road infrastructure projectsto achieve Vison Zero.  The environmental and socid damage
involved with Vison Zero would seem to preclude it from being consdered as a'sustainable
development’. However the sentiment that changes should be made so that people are not
killed or injured in the transport system is excellent (and is gpplicable to dl other industries and
systems). However, the methods currently suggested need to be improved so that they meet
the sustainable development objectives.

Thus activities that improve public safety are commendable when they contribute to the
enduring welfare of dl people, including future generations. Sub-goa's such as trangportation
safety should be specificaly designed to make such a contribution. The idess of sustainable
development are an internationdly devised atempt to show how such positive contributions
canbemade. A recent review of sustainable development ideas is about to become available
on the Foundation for Sustainable and Economic Development's web ste (http://Aww.fsed.au)
and could provide an overview that might help al stakeholdersin transport safety work
towards that god of enduring welfare.

Specific Discussion Topics

While this paper is somewhat speculative, | would like to propose some specific
recommendations for discussion.

1. Theprioritisation and implementation of infrastructure projects for safety may benefit from
incorporation into the mainstream project planning process rather than treeting safety
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programs as a gpecia case. Thiswill provide a mechanism for amore thorough
examination of environmenta and ecologica issues which presently islargdy missng.

. Research and implementation effort should focus on managing fatigue and preventing
vehides from leaving the formation rather than that of minimising the damage once a
vehicle hasleft the road.

. Blanket adoption of clear recovery zonesislikely to be expensve and environmentadly
unsound and potentialy counterproductive, while a targeted program of reducing exposure
to roadside hazards may be quite acceptable aslong as it does not result in ‘death by a
thousand cuts .

. The achievement of improved road safety has frequently been due to remova of individud
choice in areas where the benefits were far greater than the disadvantages such as
compulsory seatbelt use. ‘Vision Zero’ may require much more difficult socid, economic
and environmentd cogsif it is be fully implemented. A wide debate is essentid if thisis not
to be seen as an unacceptable imposition on individua choice.



Does Zero Road Toll require Zero Roadside Biodiver sity?
Jed Gillian

REFERENCES
Austroads, (1989), “Rural Road Design Guide to the Geometric Design of Rura Roads’

Cdtrans USA Highway Design Manua (N.D.)
http:/Aww.dot.cagov/hg/oppd/hdm/hdmtoc.htm

COAG, (Council of Augrdian Governments), (1992) The National Strategy for
Ecologically Sustainable Devel opment, Canberra: AGPS.

Federd Office of Road Safety, (1995), “Trendsin Fatal Crashes on Rural Roads’
Monograph 2.

Federd Office of Road Safety, (1996), “National Road Safety Strategy”
Monograph 9, National Road Safety Strategy |mplementation TaskForce

Kloeden CN, McLean AJ, Badock MRJ and Cockington AJT, (1999), “ Severe and Fatal
Car Crashes Due to Roadside Hazards: A report to the Motor Accident Commission”
NHMRC Road Accident Research Unit, University of Adelaide

Final Report - May 1999.

Farmar-Bowers, Q. (1997), Implementing The Nationd Protocol System Down Under:
Cooperative Management Device for Biodiversty Conservation on Road corridorsin
Audrdia, 6 th International Symposium, Environmental Concernsin Right-of-Way
Management, 24-26 February 1997, New Orleans, USA. Williams, J. R., Goodrich-
Mahoney, J. W., Wisniewski, J. R. and Wisniewski, J. (editors). pp 375-382, Elsevier
Science, Oxford.

Farmar-Bowers, Q. (1999), Co-operative management of road reserves for biodiversity
maintenance, Ch 14, pp 144-158, in Preserving Rural Australia, Issues and Solutions,
Eds., Robertson, A., & Waits, R., CSIRO Publishing, Collingwood.

Farmar-Bowers, Q. (2000), Unco-operative Stakeholders, 1SO 14001 as a means to co-
ordinate efforts, Ch 19, pp 220-230, in 1SO 14001, case studies and practical experiences,
Ed., Ruth Hillary, Greenleaf Publishing, Sheffidd, UK.

Goldley S, Fildes B, Triggs T, and Brown L (1999), Perceptual Countermeasures.
Experimental Research, Road Safety Research Report CR182 Roads and Traffic Authority
of NSW, Commonwedlth Department of Trangport and Regional Services.

Huston, M. A., (1994), Biological Diversity, The coexistence of species on changing
landscapes, Cambridge University Press, Cambridge.



Does Zero Road Toll require Zero Roadside Biodiver sity?
Jed Gillian

Meadows, D. H., Meadows, D. L., Randers, J., Behrens, W.W., (1972), The Limits of
Growth, Universe Books, New Y ork.

Rockwell T. H. (1972), "Eye Movement Analysis of Visual Information Acquisitionin
Driving: An Overview" in Proceedings of the 6" Conference [Part 3 - Traffic engineering]
ARRB Canberra 1972.

Saunders, D. A., and Hobbs, R. J., (1991) "Conservation 2: Therole of
Corridors', Surrey Beaty and Sons, Chipping Norton, NSW

Tasmania Parks and Wildlife Service (2000) - "Tasmanias Nature Conservation Strategy”,
[http:/mww.parks.tas.gov.au/manage/natcon/bi odiv/nesdraft.html |

Tingval C, and Haworth N, (1999), “Vision Zero - An ethical approach to safety and
mobility” Monash University Accident Research Centre, Paper presented to the 6th ITE
International Conference Road Safety & Traffic Enforcement: Beyond 2000, Mebourne, 6-7
September 1999.



