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Summary   Weed mapping is discussed with particular 
reference to systems currently available in Australia 
and how new World Wide Web (WWW) browser 
technology could make community weed mapping a 
reality in the near future. A weed mapping database 
called RETICLE has been developed by the Tasmanian 
Department of Primary Industries, Water and Environ-
ment (DPIWE) that facilitates collection, sharing and 
effi cient use of spatial and temporal weed information. 
Integration of RETICLE with WWW browser technol-
ogy is discussed. 
Keywords    Weed mapping,  interactive mapping, 
 MapShare, WWW,  community,  RETICLE,  database, 
 weed control.

INTRODUCTION
When planning a weed control program it is necessary 
to document the extent of infestations and to effectively 
allocate resources for their management. The extent 
of weed infestations needs to be recorded to assist the 
development of management plans, for documenting 
control and to monitor program progress. Weed map-
ping is therefore an important component in natural 
resource planning. 

It is also important to raise awareness of new pest 
problems. Governments are now recognising the im-
portance of tackling pests during their early colonisa-
tion phase, before populations are beyond eradication. 
Technologies are required to quickly supply informa-
tion on weed identifi cation and alert land managers to 
be on the lookout for potential new weed problems. 
Technologies are also required to enable land mangers 
to rapidly report or record these weed incidences back 
to Government agencies for fast action.

Historically, weed mapping in Australia has 
been undertaken by Government weed offi cers. For 
example, the Victorian Integrated Pest Management 
System (IPMS), managed by the Victorian Department 
of Sustainability and Environment (DSE), contains 
thousands of entries on weed infestations and weed 
management (Backholer 2000). These data are how-
ever, not directly available to private land managers, 
local Government, other Government departments or 
utilities for developing weed management plans. 
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Another issue is the sheer number and variety of 
land managers with weed issues. Changing demog-
raphies and diversifi cation of industries has seen a 
multitude of new weed issues develop. Similarly, the 
increased movement of people and goods around the 
world is increasing. Whether the introductions are 
intentional, non-intentional or accidental, the threat 
of introducing a new weed species to Australia still 
remains. Australia needs to use the latest technology 
to both receive information on weed issues and to 
document where weeds are invading. 

EXISTING WEED MAPPING SYSTEMS
Victoria   In Victoria, the Department of Primary In-
dustries (DPI) uses the Integrated Pest Management 
System (IPMS) to support the implementation of its 
regionally targeted pest management programs on 
behalf of the DSE. Catchment Management Offi cers 
across Victoria enter information on strategically sig-
nifi cant weed infestations into a centralised database 
which includes information on weed species, extent 
of infestation (ha), date of inspection, land manager 
details, land tenure, treatments applied to infestations 
and so on. At present, these infestations are represented 
by an approximate central point with an estimate of 
the infested area (point data). In the near future it is 
planned to upgrade the functionality to support the 
capture of polygonal boundaries of infestations. This 
will enable direct downloading of global positioning 
system (GPS) data on infestation size, shape and pre-
cise location. Community weed mapping has been 
identifi ed as a priority action in the Victorian Pest 
Management – A Framework for Action (DNRE 2002). 
Strategic Action 35 of the strategy states – ‘Develop 
IPMS to provide GIS and map output and standard 
conversion procedures for other common systems to 
enable wider and easier access by stakeholders and 
the community’. 

Mapping of Victoria’s fl ora including weeds is also 
undertaken by the DSE using the Flora Information 
System (FIS). This uses a grid system where Victoria 
is divided into 10´ (minute) grids (approximately 15 
km × 18 km). Flora identifi ed within each grid is 
documented and this information can be used to map 
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particular species at a larger scale to get a statewide 
perspective. The database covers the entire vascular 
fl ora of Victoria, both native and exotic, and includes 
more than 1.5 million records of about 5500 species. 
The FIS also has a comprehensive identifi cation da-
tabase which includes photos of over 2900 species. 
The FIS has produced a CD, ‘Wild Plants of Victoria’ 
(Viridans 1999) that can be used as an interactive 
tool for identifying plants in a particular location in 
Victoria or can be interrogated on information about 
a specifi c species. Information for the FIS comes from 
DSE surveys, plant collections and increasingly from 
botanists, amateur botanists, friends of groups, etc. col-
lected over the last 25 years. These records are tagged 
according to the perceived accuracy/knowledge/train-
ing of the recorder.

Tasmania   The Tasmanian Department of Primary 
Industries, Water and Environment (DPIWE) has 
developed a weed management strategy ‘WeedPlan’ 
(DPIWE 1996) which identifi es the need for a central 
weed mapping database that both stores information 
about weed occurrences and allows it to be accessed 
by the community. The database is a companion 
tool to the successful ‘Tasmanian Weed Mapping 
Guidelines’ (DPIWE 2000). These guidelines were 
developed to assist all weed managers to collect and 
record weed mapping information in a standard form 
that permits ready exchange. The guidelines specify 
a number of weed infestation characteristics that need 
to be described during mapping procedures. The new 
statewide mapping system that has been set up is called 
RETICLE and is currently being used by Tasmanian 
Government authorities, utilities, State departments, 
farmers and community groups. RETICLE uses a 
CD system that produces a web based form to be 
fi lled in by the weed recorder. Upon registering to 
input data to RETICLE, individuals or organisations 
are assigned a unique project code by the database 
manager, DPIWE. Once fi lled in, the information 
is automatically uploaded via the World Wide Web 
(WWW) to a centralised access database administered 
by DPIWE. Once the data are recorded, they are avail-
able to all registered RETICLE users. The Tasmanian 
Parks and Wildlife Service’s online geographic in-
formation system, GTSpoT (Geo-Temporal Species 
Point Observations Tasmania) was initially selected to 
fulfi l this function but due to limitations in displaying 
weed locations as point data, this database may not be 
used. The (LIST) Land Information System Tasmania 
is currently being investigated as a suitable platform. It 
is managed by DPIWE and is a whole-of-government 
integrated land information infrastructure with a web 
based delivery system. This system is able to display 

data as polygons. When registered users log onto the 
host platform they will be able to access weed map-
ping data exported from all projects. The exception is 
enforcement information, access to which is password 
protected and restricted to gazetted weed inspectors. 
Other weed mapping information may be combined, 
for example, with road and topography layers on the 
LIST to produce useful site maps. A number of search 
functions are also available through the LIST. These 
allow for data retrieval by species, site and other at-
tributes. Information can be downloaded from RETI-
CLE as a delimited text fi le into Microsoft Access or 
Microsoft Excel. Non-registered users may also access 
RETICLE through a platform such as the LIST but 
detailed information such as property details will not 
be available and information will be limited to broad 
weed distribution maps. Organisations, farmers and 
community groups receive weed identifi cation training 
prior to becoming part of the RETICLE project. To 
date, there are 22 organisations using the system. 

Western Australia   Another community weed 
mapping system has been developed by the Western 
Australian Department of Agriculture called Weed 
Watcher, http://spatial.agric.wa.gov.au/weedwatcher. It 
consists of a fi eld book, electronic weed identifi cation 
key and an internet-based mapping program (Moore 
2002). It has been built onto a similar system being 
used by Oregon State University called ‘WeedMap-
per’ (Johnson 2001). ‘Weed Watcher’ is a web-based, 
spatially referenced database of noxious weeds that 
anyone may query. The database includes locations of 
over fi fty noxious weeds throughout Western Australia 
(WA). The electronic maps are viewable at the state, 
shire, township, or property (square kilometre) level. 
‘Weed Watcher’ is designed to facilitate identifi cation, 
reporting, and verifi cation of noxious weeds in West-
ern Australia. It provides maps of known infestations 
of the most serious weed pests, and uses the book, 
‘Western Weeds’ (Hussey et al. 1997) as the online 
weed identifi cation resource. Data recorded on ‘Weed 
Watcher’ are recorded at three levels of authenticity, 
the highest being herbarium records, the next those en-
tered by WA weeds offi cers or experienced registered 
botanists and the lowest being from the general public 
and requiring verifi cation. The WA Government even 
promotes landowners ‘dobbing in’ their neighbour, if 
the landowner believes he or she has a serious weed 
problem next door. ‘Weed Watcher’ helps farmers and 
land mangers to easily locate weeds that are proximate 
to their land. If they know of an infestation that has 
not been reported, they can fi nd the coordinates on the 
map and fi le an electronic sighting report. This report 
is forwarded to local weed offi cials for verifi cation 

http://spatial.agric.wa.gov.au/weedwatcher
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and inclusion in the database. The one limitation of 
this system has been that it requires the downloading 
of a ‘plug-in application’ that on some computers may 
take considerable time to download. In some cases it 
has been necessary to post out CD’s containing the 
plug-in to enable access by users. 

Queensland   The Queensland Department of Primary 
Industries in collaboration with local Government con-
ducts an annual survey of approximately 50 serious 
weed species using a 50 km grid across Queensland. 
These can then be put together to obtain a statewide 
presence of these species. 
 
New South Wales and South Australia   These States 
do not have a centralised weed mapping system. Weeds 
are the responsibility of each individual shire/board. 
For NSW, each shire has its own recording system. 
Some are highly sophisticated and can provide com-
prehensive maps across their entire shire while others 
are basic and may only have simple hard copy property 
cards containing weed information. In South Australia, 
each Board uses a point based mapping system called 
‘PestWin’. It is currently being upgraded to ‘Pest2000’ 
that has the capacity to incorporate polygon data.

NEW WEED MAPPING CAPABILITIES
In Victoria, DSE and DPI have recently implemented 
a shared infrastructure that facilitates the publishing 
of interactive maps on the WWW, accessing and dis-
playing authoritative spatial information maintained 
in corporate DSE/DPI databases. Currently, these 
interactive maps allow the end-user to zoom-in and 
zoom-out, pan around the map, identify features in the 
map, do queries on databases, link (hyperlink) to other 
sites and print out maps based on specifi c themes of 
interest as published by DPI/DSE businesses. Initially, 
a generic interactive map interface has been developed 
that all DSE/DPI businesses can easily use to rapidly 
publish mapping information to the WWW. In addition, 
DSE/DPI businesses are currently developing addi-
tional functionality and more sophisticated interfaces 
that, amongst many other things, allow the end user 
to interactively feed data back to a central database. 
These interactive mapping interfaces and the associ-
ated infrastructure are known internally to DSE/DPI 
as ‘MapShare’. The generic interactive map interface 
that is currently in production can be viewed at http:
//www.dpi.vic.gov.au/mapshare where it is being used 
to deliver a number of different map themes. 

A vision for Victoria and perhaps Australia is that 
land managers could have access to a WWW browser 
weed mapping system, providing the community 
with both a comprehensive weed WWW site and 

the capacity to record weed infestation information 
in a central database. The community weed mapping 
project aims to use the existing ‘MapShare’ infrastruc-
ture to build a WWW browser-based application that 
would enable land managers to directly enter weed 
distribution data onto a central weed database for the 
State. The application would enable land managers 
to utilise their home computers to zoom down from 
a map of Victoria to the boundaries of their property 
and enter weed distribution data via a grid placed 
within the property boundaries. It is envisaged that a 
process of tagging and verifying data from users will 
be put in place to ensure that only quality data would 
be available for viewing across Victoria. Users would 
have to be registered and would only be able to enter 
data for their particular property, unless they have an 
agreement as a Landcare group/consortium/industry 
to allow access across several properties. One of the 
exciting new developments with this technology is that 
all the data processing happens within the mainframe 
computer with only very small jpeg fi les passing from 
the user (land manager) to the head-offi ce computer. 
This makes this technology available to anyone with 
access to the WWW. It does not require plug-ins, mak-
ing access easier.

DISCUSSION
New technologies such as use of GPS potentially make 
mapping weeds easier and more accurate. However, 
detailed mapping of weeds using satellite technol-
ogy, particularly at sparse or medium densities is 
problematic at this stage (Bulman 2000). Until these 
technologies develop, weed mapping will rely on local 
land manager knowledge. 

In most cases, State and Local Government re-
sources no longer make it possible to map all declared 
and prohibited weeds. Government now aims to docu-
ment strategically signifi cant infestations of priority 
weed species. The people with the greatest knowledge 
of the weed distributions are the farmers, park rangers 
and land managers dealing day to day with weed is-
sues. With the support of a sophisticated WWW site, 
offering weed identifi cation and weed control informa-
tion, land managers should be able to correctly identify 
weed species and record distributions on their land. 
The pioneering work undertaken by the Tasmanian 
RETICLE project that has enabled weed distribution 
data sharing between organisations and individuals 
could be integrated with the MapShare concept. 

Different agencies and individuals will continue 
to use their own preferred mapping systems which are 
not compatible with each other. A system should be 
built with a platform that enables the transfer of data 
between the different mapping techniques. 

http://www.dpi.vic.gov.au/mapshare
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What is the community’s capacity to use this 
technology? Greg Smith from the Victorian Farmers 
Federation (VFF) suggested that approximately 50% 
of farmers use computers but only 10–15% use the 
WWW frequently (pers. comm.). Similarly, Tania Pit-
tard from the VFF Grains team suggested that 60% 
of grain producers use computers and 40% of these 
use the WWW regularly (pers. comm.). A perceived 
major barrier for implementation of such technology 
is access to high speed and cheap telecommunica-
tions to rural communities. New ‘MapShare’ WWW 
browser technology has overcome some of these issues 
but if a comprehensive weed WWW site is part of 
this development then telecommunications will still 
be a vital aspect of this technology and this project 
will only become fully realised if rural communities 
get access to high speed internet cabling/satellite 
technology at comparable costs to their metropolitan 
cousins. 
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