High Tech Solutions for Successful Trail Management

Introduction 

The Department of Sustainability and Environment (DSE) in Victoria is currently developing an interactive Recreation Facilities Database to assist with recreation management within State Forest. State Forests are managed for multiple uses including recreation, the conservation of flora and fauna, protection of water catchments and water quality, the provision of timber and other forest products on a sustainable basis and the protection of landscape, archaeological and historic values.  It is estimated that DSE is responsible for approximately 120 walking tracks and 350 recreation sites. Approximately 4 million day visitors enjoy these facilities each year.  At present DSE has no uniformed system for recording the location, condition, management actions or safety of these facilities.  

An unfortunate event occurred within Victoria’s State Forest that highlighted these shortfalls – a pedestrian bridge carrying a group of school children collapsed into a river below.  Lucky there were no serious injuries or casualties!  However this event did trigger several questions - could this event have been prevented, how can risk be effectively managed and how can risk be effectively monitored?  

Risk management was the driving force for the development of the Recreation Facilities Database. However recreation management is not only about risk.  Recreation tracks and sites need to be accurately mapped so that they can be promoted to the public and so that their management needs are equally considered with other planning issues (ie. fuel reduction burning and wildfire suppression, timber harvesting etc). Recreation activities need be classified consistently to allow for ease and consistency of promotion. Routine maintenance activities such as track slashing and weed spraying need to be forward planned so that tracks do not fall into disrepair. Similarly, routine winter seasonal closures to vehicle tracks accessing the walking track and site network, need to be documented with the information instantly available to all staff. 

The Recreation Facilities Database will assist staff in systematically addressing all these management issues, through use of a database that is purposed built for staff requirements.  This in turn will assist with strategic decision making and the allocation of scarce resources.  When completed in 2005, the database will be delivered to staff with complete data (including accurate spatial data) and will then be maintained by field staff in the future.  

Initially the database will be for internal use through the Intranet but has been designed for future expansion to the public via the Internet.  The database will streamline and assist all staff whatever their association with recreation, from field based Forest Officers to the Customer Service Centre to Regional Managers.  Given the diverse application of the Recreation Facilities Database, regular user consultation and advice has been sought during it’s development to ensure a user friendly and intuitive database is created.  

Objectives of the Recreation Facilities Database

The Recreation Facilities Database commenced in October 2002 and will be completed in 2005.   

There are six key objectives for this project:

· Establish a risk management process that identifies priorities and records actions.

· Creating a uniformed method for classifying all recreation activities within State Forest eg a consisting grading system for walking tracks, mountain-bike riding, horseriding, four-wheel driving etc in terms of skill level, fitness and duration.

· Corporate-wide access to an interactive database that is populated with current recreation information.  Access for staff will be through the Intranet.

· Effective training, information and on going support for users of the database.

· Creation of recreation Geographic Information System (GIS) data that contains accurate, precise and complete data for the whole of Victoria.

· On going consultation with regional staff to ensure a practical and useable database is created and is continually being improved.  

Planning and Research

As land manager of Victoria’s 3.4 million hectares of State forest and with no comprehensive existing recreation database, DSE was in the unique position of being able to design the database from scratch.  The database could be built specifically to suit DSE.  As part of the planning process detailed analysis was undertaken to ensure both current (ie. risk management) and likely future (ie. provision of public information over the Internet) requirements could be met.  The following analysis and reports were undertaken:

· Existing databases and systems.  A data modelling review of known risk, asset and management systems was conducted internally and externally.  The review took into account systems used by Parks Victoria, Tourism Victoria, local shires as well as the DSE’s own systems.  The review concluded that there was no existing system that could meet all the project goals but that DSE’s internal Integrated Fire Information System (IFIS) could be utilised as the building block or back end of the Recreation Facilities Database.  IFIS is a $10 million system developed to effectively manage all fire requirements From a technical perspective IFIS provided all the servers (from development to production), the ability to share common data such as work centre records, and technical support personnel to provide advice on how to develop a customised database.  The actual data structure for the Recreation Facilities Database is detailed below under ‘Specification Model Report’.

· Risk Management Report.  The private company Sinclair Knight Merz was engaged to develop a methodology for DSE to manage risk in our recreational facilities (tracks & sites).  Seven different risk forms were created that related to the different facilities provided for the public in State Forest eg car parks, elevated structures, toilets, building/shelters etc.  Each form has a series of specific risk questions that are answered based on the likelihood (how often will it happen) and consequence (how bad will it be) and its practical and robust design enables these assessments to be reliably carried out by our filed staff.  The likelihood and consequence are added together to give a risk rating.  The track overview assessment form is attached as Appendix 1.  

Tracks and sites are also classified based on their level of service (range of facilities and services) and the type of experience that is being provided for the public.  This in turn triggers how frequently risk assessments are required.  For example a highly serviced track which are suitable for visitors with limited mobility will be assessed every 3-6 months where as a remote wilderness track designed for experienced walkers will be assessed every 18 months. The majority of DSE tracks and sites will need to be assessed every 12 months.

· Specification Model Report.  This detailed the data requirements of the project by specifying the rules and relationships of the data we are required to manage.  This model provided the framework for how the database was built on IFIS.  The rules and relationships consider the type of data to be managed and map their relationship to ensure that the data design (and corresponding database) is intuitive and user friendly.  For example the model enables users to enter data once and have it replicated throughout the database to all other appropriate fields.  It also provides the rules for risk assessment, by prompting users when risk assessments are due, forms required, actions to deal with any risk and triggers for temporary closures if the risk to the public is high.  Cyclic management tasks such as seasonal road closures or regular maintenance like track slashing or weed spraying can be routinely scheduled to occur at regular intervals.        

The model incorporated the ability to allocate specific tasks to a staff member, private contractor or friends group.  

· Activity Classification Standards.  Consultation with key community groups was undertaken to enable us to develop standard descriptions for different activity types.  DSE along with other recreation management agencies did not have a consistent system for classifying or grading individual activities, which results in inconsistent classification, promotion and public confusion.  In addition to peak recreational user groups, DSE also contacted several expert bodies to compare existing activity classification standards. This included the Outdoor Recreation Centre, Parks Victoria, Department of Conservation (New Zealand), Parks and Wildlife Service (Tasmania) and National Parks and Wildlife Service New South Australia.  The Australian Standards were applied where they existed.  However, new classification standards for walking, mountain bike riding and other activities were developed. In many cases, this was the first time classification standards had been developed in Victoria for these activities. Table 1 below details how walking is classified.
Walking Classification 

Classification Type
Drop Down Menu
Description

Duration
Short (<1 Hr) 



Medium (1-4 Hr)



Day (>4 Hr)



Overnight



Multiple days


Measured Duration
Unit measurement



Minute



Hour



Day



Week


Measured Distance 
Distance Unit km


Type
One Way
Finish at different location.


Return
Start and finish at same location.

Multiple Use
Yes



No


Construction Grade (based on Australian Standards internal use only)
C1
Generally a broad, hard surfaced track suitable for wheelchair use. Width 1200mm or more. Well maintained with minimal intrusions. Steps allowed only with alternate ramp access


C2
Generally modified or hardened surface formed tracks on level or undulating terrain. Width 900mm or more. Well maintained with minimal intrusions. Generally no steeper than 1:10. Minimal use of steps


C3
Generally a modified surface, sections may be hardened. Track may involve longer ascents or descents. Width variable and generally less than 1200mm. Mostly clear of intrusions and obstacles


C4
Generally distinct without major modification to the ground. Track may involve rough terrain, thick scrub, rock scrambling, steep sustained ascents or descents. Encounters with fallen debris and other obstacles likely.


C5
Limited modification to natural surfaces and track alignment may be indistinct in places. Minimal clearing and debris along the track. Track may involve rough terrain, thick scrub, rock scrambling, steep sustained ascents or descents


C6
No modification of the natural environment. May include steep sections of unmodified surfaces

Walking skill level (based on Australian Standards)
Basic
Users need no previous experience and are expected to exercise normal care regarding their personal safety (C1 & C2).


Moderate 
Users need no bushwalking experience and a minimum level of specialised skills. Users may encounter natural hazards such as steep slopes, unstable surfaces and minor water crossings. They are responsible for their own safety (C3).


Intermediate
Users require a moderate level of specialised skills such as navigation skills. Users may require maps and navigation equipment to successfully complete the track. Users need to be self-reliant, particularly in regard to emergency first aid and possible weather hazards (C4).


Advanced
Users require a high degree of specialised skills such as navigation skills. Users may require maps and navigation equipment to successfully complete the track. Users need to be self-reliant, particularly in regard to emergency first aid and possible weather hazards (C5).


Expert
Users require previous experience in the outdoors and a high level of specialised skills such as navigation skills. Users will generally require a map and navigation equipment to complete the track. Users need to be self-reliant, particularly in regard to emergency first aid and possible weather hazards (C6).

Fitness Level
Low
Low level of fitness required.  Grade is mostly flat.


Average
Average level of fitness required.  Grade has some moderate inclines.


High
Good level of fitness required.  Some steep inclines which may be sustained.


Endurance
High level of fitness required. Regular steep inclines which may be sustained.

Table 1.  Example of activities classification for walking.


· Spatial Data.  As part of this project, all recreational track and site spatial information is being captured using a Global Positioning System (GPS) with a target accuracy of 1m to 10m with a 95% confidence interval (however a lot of the data has sub-meter accuracy).  The GPS data will be incorporated into DSE’s VicMap Digital products that are available to the public and internally through Corporate Geospatial Data Library.  The spatial data will also be available to all staff through an Internet mapping programming called MapShare that is customised for recreation use. MapShare enables users to create maps, view geo-referenced photos of all recreation facilities, basic editing functions such as writing text, measure distances and determine location coordinates.  Figure 1 below provides an example of MapShare for a walking track.  

[image: image1.wmf]Figure 1.  Screen grab from

MapShare illustrating Snob Creek

Falls Walk.  Each feature has an

individual photo such as this

viewing platform.


MapShare provides users with all the necessary spatial data from the Corporate Geospatial Data Library such as land classification status, historic sites, apiary sites, roads, contours and hydrology.  In the future it is envisaged that MapShare will be available to the public giving them the ability to create maps from dynamically generated data (ie. our most current data) of walking tracks with the overlays of their choice (ie. contours, streams, land tenure etc). Mapshare allows these personalised maps to be saved as pdf’s and emailed to friends or sent direct to their own printer.

A GPS data dictionary was developed to capture all the recreation activities as well as facilities such as bridges, boardwalk, signs, viewing platforms and car parks.  The data dictionary enables us to record field data in a consistent and reliable way.

· Project Framework.  One of the common criticisms of developing new systems of management is that they happen in isolation with little input from end users.  This often results in resistance in accepting the new system. To address this issue a project framework was developed incorporating end users from across Victoria to sit on the Project Control Board and Regional Reference Group.  Meetings are held at key milestones so issues can be discussed and their ideas included in the developed of the database.  Regular project updates are also circulated internally and to interest groups inviting comment.  Figure 2 below is an organisation chart detailing the project framework.
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Figure 2.  Organisation chart for the project.


Initial Development
Once the specification model was created on IFIS, data was entered to test the rules and relationships.  This also provided an opportunity for the GPS data dictionary to be tested.  It’s vital to have a correct data dictionary as it is the template for how recreation information is captured across Victoria.  The one GPS file provides the spatial information as well as populating IFIS.  Risk assessments are conducted by paper based methods and manually entered into the database.  As the project progressed, minor alternations were necessary to both the data model and data dictionary to reflect leanings gathered over the course of the project. 

IFIS had been described as the building block or back end of the Recreation Facilities Database.  Significant cost savings were made by using IFIS as our database back-end, however the project was required to develop customised screens for the front end or user interface of the database; screens that were designed to meet our specific needs.

The user interface logically groups similar screens to allow for easy navigation and access control.  The screens have been divided into two general groups ‘works programming’ and ‘general information’.  Works programming provides information on risk assessment, periodic tasks (eg slashing tracks) and repair tasks for staff responsible for maintaining recreational assets.  The general information screens display information about activities, facilities and access.  This division enables different views and levels of access to be provided for different users.  Users log into the system, which determines their access level, for example staff working in the Customer Service Centre will have access to the general information screens but not the works programming screens.

The database can be searched though several options, by location, the actual name of a site / track, maintenance responsibilities or activities available at a site / track.  Searches can be very specific eg a person from the public may inquire about a track that is promoted for horse riding and mountain bike riding in the Gippsland Region.  Alternatively the search can be broad in terms of displaying all areas in a specific region that are due for risk assessments.  A navigation bar appears consistently on the left of the screen to enable easy flow. Figure 3 below is a screen grab of the search screen.


[image: image3.wmf]Figure 3.  Search Screen.


The Recreation Facilities Database is a very diverse system and it is difficult to explain its full functionality through text and pictures, however a good example is the risk assessment screens.  The screens have been designed so users are prompted when assessments are due. At a press of a button, the database prints out the forms required to undertake the field risk assessment, with the form headers already populated with the track name and basic details.  On average it takes about 30 minutes to complete a risk assessment for a site in the field.  

Figure 4 below provides an example for a walking track risk assessment.  It demonstrates that the higher the risk rating the sooner the treatment response by date.   Previous risk assessments can be viewed by clicking on the ‘risk assessment archive’ button, bottom left of the screen.


[image: image4.wmf]Figure 4.  

Example of a risk assessment for a track.

  

Completion of the forms and their manual entry into the database, also generates treatment response dates for repair tasks to be completed in the Works Programming Summary (see Figure 5 below).

Each risk assessment question that triggers a treatment automatically generates a separate task called a ‘risk assessment repair’.  Risk assessment repairs can be displayed at an individual site / track level or at a whole Forest Management Area level.  Within each of these screens risk assessment repairs are ordered by treatment response date, earliest at the top and the latest at the bottom.  Any tasks past the treatment response data appear in red. Repairs can be tasked to staff, private contractors or friends groups to be fixed.  Once a fix date has been entered for a repair it disappears from the screen, therefore the screens becomes a ‘to do list’.  Figure 5 below illustrates the risk assessment repairs for Snobs Creek Falls Track.


[image: image5.wmf]Figure 5.  Risk assessment repairs and other works programming tasks.


Several other works programming tasks appear on Figure 5 above such as Notification Repair, Periodic Maintenance and Access Closure.  These screens are similar to risk repairs but rather than coming from risk assessments, they come from the public or staff members reporting an issue to be fixed, routine tasks scheduled by field staff (eg track slashing) or seasonal road closures. 

To provide a snap shot of works completed (or fixed), overdue or outstanding several reports have been designed.   These reports enable users to view information on the screen or export it into excel for further manipulation.  Reports can be generated over specific time periods for example financial years or certain seasons.  The reporting function is useful for field staff as well as their managers.  

The works programming screens and reports will enable strategic decisions to be made about recreation management.  The most urgent tasks can be easily identified and addressed first.  All tasks and management actions can readily be tracked, audited and reported on.

The other group of screens are general information detailing information about activities, facilities and access.  They are mainly used to display information in a convenient summary format.  Figure 6 below details the activities screens for Snob Creek Falls Track.


[image: image6.wmf]Figure 6.  Example of activities screen.


User Testing

Recently the user testing phase has been completed, which was been a key milestone.  Eighteen different staff and two Parks Victoria representatives were taught how to use the Recreation Facilities Database.  People were then asked to complete a set of tasks over a four week period to test the navigation, data entry, rules and relationships of the database.  One central meeting was held to review everyone’s findings.

Overall people were very excited about the capabilities of the database.  Our Customer Service Centre are looking forward to having a repository of current recreation information that can easily be queried and searched. Some excellent suggestions and improvements were generated from the user testing, including development of standardised A4 works sheets that can be given to staff to complete tasks.  The user-testing phase enabled staff to become actively involved and gain ownership of the database.  

The final stages of development are currently focussing on making the suggested changes identified by the user testing phase and collecting the remaining field data.  Approximately 35% of the field data and risk assessments have been completed across Victoria.

Future Stages

The Recreation Facilities Database will be completed in 2005 and released for all DSE staff to use.  Once the database is fully populated and functioning, an overall analysis of recreation within Victoria can be undertaken.  It will identify recreation activities that are currently lacking at specification locations.  This will enable strategic decisions to be made about future activities to be developed and long term planning actions.  Information will also be available about dangerous or 

Poorly maintained sites or tracks.  Recommendations can then be made about sites or tracks to be closed.  

Technical systems such as this database continually improve and evolve over time as users desire more.  As detailed earlier, an Internet front-end to the database is planned to be developed for public over the next 2 to 3 years.  It is also possible to be applied to other land tenures may wish to adopt the database to service their information and risk management needs.

For further information on the Recreation Facilities Database contact:

Bonnie Ryan
Richard Wadsworth

Project Officer
Statewide Recreation & Tourism Coordinator

PO Box 500
PO Box 500

East Melbourne 3002
East Melbourne 3002

Ph: 03 9412 4640
Ph: 03 9637 8417

Email: bonnie.ryan@dse.vic.gov.au
Email: richard.wadsworth@dse.vic.gov.au
Appendix 1.   Example of risk rating system and track assessment form. 

1. Likelihood of Occurrence:

Rating
Description

Almost certain (5)
The event is expected to occur in most circumstances, many times a month/within the month.

Likely (4)
The event will probably occur in most circumstances, say once a year/within the year.

Moderate (3)
The event will probably occur at some time within the next three years.

Unlikely (2)
The event may occur at some time within the next ten years

Rare (1)
The event may occur only in exceptional circumstances.

2. Consequence of Occurrence:

Rating
Description

Catastrophic (5)
Multiple deaths, serious long term or widespread environmental harm.

Major (4)
Single death/multiple injuries, significant environmental harm with long-term recovery.

Moderate (3)
Injury requiring hospitalisation/rehabilitation, moderate harm with mid-term recovery.

Minor (2)
Injury requiring medical treatment/lost time injury, transient environmental harm.

Insignificant (1)
Injury requiring first aid only, brief environmental impact with effective remediation.

3. Condition Assessment Rating Matrix:

Consequence



Likelihood
Insignificant

(1)
Minor

(2)
Moderate

(3)
Major

(4)
Catastrophic

(5)

Almost Certain (5)
Moderate

(6)
Significant

(7)
High

(8)
High

(9)
High

(10)

Likely (4)
Low

(5)
Moderate

(6)
Significant

(7)
High

(8)
High

(9)

Moderate (3)
Low

(4)
Low

(5)
Moderate

(6)
Significant

(7)
High

(8)

Unlikely (2)
Low

(3)
Low

(4)
Low

(5)
Moderate

(6)
Significant

(7)

Rare (1)
Low

(2)
Low

(3)
Low

(4)
Low

(5)
Moderate

(6)

4. Aesthetic Condition Ratings:

Excellent
Sound appearance, looks as new.

Good
Sound appearance, minor deterioration only, if any.

Average
Deterioration/signs of ageing evident.

Poor
Significant deterioration/signs of ageing evident. Function affected, public likely to use with caution.

Very Poor
Deterioration/signs of ageing predominate. Function affected, public unlikely to use.

FORM G
[image: image7.wmf]

TRAck overview Assessment
Department of Sustainability and Environment

Forests Service

Review of Recreational Facilities

Track Name:


Track Section:

Date of Inspection:


Track Classification:

Assessor:


Target Track Class:

Serial Number:


Remaining Useful Life:
  <1yr             1-3yrs             3-5yrs             5-10yrs             >10yrs


Source of Risk
Likelihood
Consequence
Risk rating
Describe risk and proposed remedial actions

1.
The public getting lost or injured (due to the current level of directional and hazard (ie. road crossing) signage)





2.
The public getting lost or injured (due to unauthorised or dangerous track sections(ie. such sections may need to be closed / re-routed/ upgraded)





3.
Injury due to tripping / slipping hazard on track.





4.
Injury due to use of any steps/stairs present.





5.
Injury due to the absence of steps/stairs (relative to visitor expectations and consistent with the track classification)





6.
Users falling from the track and experiencing death or injury due to high drop-offs along the track (relative to the current provision of barriers/handrails/fences)





7.
Collapsing / falling off retaining wall





8.
Shared user conflict/injury (if the track is a multi-user track)





9.
Natural hazards along the track posing risks to the public:




9a. Dangerous trees/limbs falling






9b. Unstable ground / unstable cliffs adjacent to track






9c. Falling into Waterways (eg. Fast-flowing river, deep lake etc)






9d. Other (Please specify) ……………………………





10.
Injury from access to historic relics 

(ie. Falling through / off / into, cuts from sharp edges etc.)





11.
Injury from use of picnic tables / bench seats 

(ie. Falling off / through seat, cuts from sharp edges etc.)





12.
Car Park Risk Rating (from Form A)





13.
Buildings / Shelters Risk Rating (from Form B)





14.
Elevated Structures Risk Rating (from Form E)





Overall Track Risk Rating

(worst rating from Forms A, B, E & G)





15.
Rate the aesthetic condition of the following facilities:
Condition rating
Describe the proposed remedial actions


15a. General track appearance (ie. surfacing, vegetation clearance, appearance of footbridges or other structures)




15b. Signage



Overall Track Aesthetic Condition Rating

(worst condition rating from 15a to 15b)







































































� See reverse for description of aesthetic condition rating explanations.
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Figure 2.  Organisation chart for the project.
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Figure 4.  Example of a risk assessment for a track.
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Figure 5.  Risk assessment repairs and other works programming tasks.
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Figure 6.  Example of activities screen.












_1158149682.doc
[image: image1.png]2 Recreation Faci

s Database Home

rosoft Internet Explorer

=181

P ——S |

ok - = - D [ 4| Qsearch (alravorss Gveds 3| B b o -

‘ddress [) hit:/fire2.nve.vic.ov.aufforestsservice home asp? 1096377806000 =] @oo |unis
| @pseachweb ~ | 3 | PR Do popups sloned Yl Autoril | [Pdoptions )

Recreation Facilities Database
Waintain Fores! Resource Imormation

Forest Management Area: [Dandenong s =]
Maintained By

Maintained By:

Search By Site/Track

Name:

Recreation Site TYpe: [~ Recreation Site
ALL included by default

' Recreation Track

Search By Activity Search By Works Programming / General Info

Recreation Activity Type: [FourWheelDiving 2] © Works Frograrmrming

ALL inluded by dataut }iang Gidng SearchBy

(CTRLslckto alec mutisl e @ General Information

(CTRLr otk seactnd apton o [{PRUAAY L
P Padding

Ficricking

& oone
Astart[| | 1] @ @ W X 10 @ %) %

|[[E1Recre... mrmcros...| @epse... | FHRec... | Bjcidat,






Figure 3.  Search Screen.
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Figure 1.  Screen grab from MapShare illustrating Snob Creek Falls Walk.  Each feature has an individual photo such as this viewing platform.












