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Summary   Through consultation with weed manage-
ment practitioners, State agencies and Weeds of Na-
tional Significance (WoNS) coordinators, the Bureau 
of Rural Sciences (BRS) developed and field tested 
a manual to guide collection and reporting of WoNS 
infestations to be compiled and reported nationally. We 
outline the process used to develop the manual.

Field testing showed that the manual would be 
adopted by users and can be applied to weed species 
other than WoNS. The consultation process highlighted 
the value of developing the manual to address the 
need for consistency and standardisation of mapping 
protocols to improve reliability of weed distribution 
information. Application and continued refinement 
of the manual will promote discussion, improve col-
laboration between regional, state and federal agencies 
to standardise weed monitoring methods and facilitate 
national reporting. Using the manual will improve data 
quality and strengthen a monitoring culture among 
weed practitioners. 
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INTRODUCTION
The 20 Weeds of National Significance (WoNS) are 
the weeds for which national control strategies have 
been developed. The national strategy for each WoNS 
identifies actions to collect extent, distribution and 
density data and produce informative maps (Thackway 
et al. 2003). 

The methods used to collect data on weed infesta-
tions in Australia vary widely depending on the people, 
technology, time and funds available and on the size 
of the infestations. Hence, at the national level it is 
difficult to identify priority weed species and regions. 
In some cases the progress that has been made by 
weed management programs cannot be demonstrated 
because these data are not routinely collected and 
reported. 

Recognising the need for a consistent national 
approach for surveying and mapping WoNS, weeds 
experts from around Australia met under the auspices 
of the Australian Weeds Committee (AWC) in July 
2003 and agreed on a core attributes (infestation site 
details) approach to mapping. It was also agreed that 

a field manual explaining each of the core attributes 
was needed (Thackway et al. 2004). 

This paper describes the process used by the 
Bureau of Rural Sciences (BRS) to develop, field test 
and finalise a field manual for surveying and mapping 
Weeds of National Significance (WoNS). The target 
audience for the field manual includes weed specialists 
in land management agencies and research organisa-
tions (McNaught et al. 2006).

MATERIALS AND METHODS
Alignment with national frameworks   The Bureau 
worked with the Australian Department of Agriculture 
Fisheries and Forestry’s Natural Resource Manage-
ment Division and the Secretariat for the AWC to 
ensure that the proposed core attributes (Thackway et 
al. 2004) align with the two draft weed indicators for 
natural resource condition (Thorman 2006):
1. The area and density of weeds under active man-

agement; and
2. New incursions of significant weeds. 
These two indicators are part of the National Natural 
Resource Management Monitoring and Evaluation 
Standards and Targets. The National Land and Water 
Audit applies these standards to report the impact of 
the National Action Plan for Salinity and Water Quality 
and the Natural Heritage Trust (NLWRA 2006).

Field manual development   Development of the 
field manual commenced in mid-2003. The project 
arose from a national WoNS workshop at which BRS 
was requested to coordinate the development of a 
field manual to apply the proposed core attributes 
(Thackway et al. 2004). The AWC and the WoNS 
Coordinators Committee actively supported develop-
ing and field-testing the manual. Between mid-2003 
and late-2005, BRS consulted with major State, Ter-
ritory and national agencies that collect and report 
weed data. 

The first draft of the manual was developed by 
BRS and sent to the WoNS Coordinators Committee. 
From that initial consultation phase BRS compiled a 
contact list of 40 weed practitioners who were sent 
the second draft. Phone consultations were used to 
follow-up the 40 contacts and the third draft manual 
was disseminated via email and post to 30 potential 
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field trial contacts nationally. A questionnaire was 
developed to generate feedback on each section of 
the manual during field trials. Respondents were en-
couraged to complete the field data sheets (within the 
manual) and questionnaires, and to send the manual 
to anyone interested in field testing it.

Responses received from the weeds field offic-
ers were used to develop the fourth draft. Formal and 
informal feedback received from respondents included 
field data sheets, questionnaires, email and phone 
consultations.

RESULTS
Alignment with national frameworks   The 15 na-
tional attributes (as proposed in Thackway et al. 2004) 
align with the two weed indicators under the National 
Monitoring and Evaluation Framework. Seven of the 
13 core attributes were endorsed by the AWC (meeting 
number 10, 2005) as a baseline for national weed map-
ping standards. These seven attributes are indicated 
with an asterisk in Table 1.

The AWC further agreed that the first 13 core 
attributes were appropriate for on-ground, local scale 
monitoring, with attributes 14 and 15 being optional 
(Table 1). 

Field manual development   Eight respondents 
completed 24 field survey sheets. Five responses were 
received from Western Australia and three from South 
Australia (Table 2). A number of other respondents, 
although unable to facilitate field trials, commented 
on the manual. All respondents who completed field 
data sheets had access to Global Positioning Systems 
(GPS). Three respondents integrated their surveys into 
Geographic Information Systems (GIS) and submit-
ted maps. Weed species other than WoNS were also 

Table 1.   The national weeds attributes. Core at-
tributes are denoted by ‘(core)’ after the attribute 
name. Attributes endorsed by AWC as baseline are 
indicated by *.

Groups of 
information

What to record

What, when, 
who, why?

1. Data record number (core)*
2. Name of weed (core)*
3. When was site assessed (date format: 

dd/mm/yyyy) (core)*
4. Who assessed it? (core)
5. Purpose of visit (core)

Where? 6. Place name or locality (core)
7. Latitude (Northing) (core)*
8. Longitude (Easting) (core)*
9. Precision of latitude and longitude 

(core)

How much? 10. Area or length of plot, transect or 
polygon assessed (core)

11. Cover or density of area, transect or 
polygon assessed (core)*

Other 
information

12. Treatment (types of treatment and/or 
eradication) (core)*

13. Comments (core)
14. Number of records for the site 

(optional)
15. Land use category (optional)

Table 2.   States that completed questionnaires and the species surveyed. WoNS species are indicated by *.

State Species Number of completed 
field data sheets

Western Australia Mesquite* (Prosopis spp.) 4
Blackberry* (Rubus fruticosus L.) 5
Paterson’s curse (Echium plantagineum L.) 1
Cape tulip (Moraea flaccida (Sweet) Steud.) 2
Variegated thistle (Silybum marianum (L.) Gaertn.) 3
Watsonia (Watsonia meriana (L.) Mill. 1
Cotton bush (Gomphocarpus fruticosus (L.) R.Br. 2
Apple of Sodom (Solanum linnaeanum Hepper & P.Jaeger) 2

South Australia Bitou bush* (Chrysanthemoides monilifera (L.) Norlindh) 2
Blackberry* (R. fruticosus) 1
Fountain grass (Pennisetum setaceum (Forssk.) Chiov.) 1

Total 24

surveyed as part of the field trials (Table 2, Figure 
1). The data from field testing was input to GIS and 
simple maps generated (Figure 1). The field data 
sheet was completed as specified in the manual by 
all respondents.

Many field officers were unable to complete the 
field data sheets and questionnaires. Inability to detect 
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the weed at the time of year that field testing occurred 
was identified as one of the main factors limiting 
participation. Other respondents reported that they pro-
moted the manual in working groups or other meetings. 
The majority of non-respondents indicated that they 
were limited by resources and time and hence unable 
to participate in field testing. Respondents generally 
expressed concern that aggregating or summarising 
local data into a national-scale 0.5 degree mapping 
grid would not be useful for regional and property 
level management plans, on which current funding 
arrangements are based. Suggestions from respondents 
used to improve the field manual include: 
• Description of photopoints for density assess-

ments;
• Glossary of terms;
• Simplified text; and
• Types of survey techniques used for WoNS.
The AWC accepted the text of the 4th draft of the 
manual in November 2005.

DISCUSSION
While only eight respondents completed field survey 
sheets, information received by BRS showed that there 
was substantial support for a more standardised, cohe-
sive process for surveying and mapping weeds. 

Improvements to the process of developing the 
manual that have potential to improve the participation 
rate in field trials include:
• A greater period of time in which to field trial 

and respond (hence covering a greater range of 
seasons for the different WoNS species and differ-
ent States, whilst allowing for time and resource 
limitations);

• Simplifying the questionnaire; and
• More widespread promotion and use of GPS, as 

this makes standardised data collection simple.
Respondents thought that aggregating or summarising 
local data into a national-scale 0.5 degree mapping grid 
would not be useful for regional and property level 
management plans. This concern is related to measur-
ing effectiveness of management and/or containment 
at the local level, and is directly tied to the current 
property-based and regional-scale funding arrange-
ments. Fine-scale, plot-based surveying and mapping 
would raise concerns about privacy at property level. 
This may discourage people from accurately reporting 
infestations because it may affect property values. 

Most State and Territory governments have survey 
and mapping systems in place that collect all 13 core 
attributes. Twelve of the core attributes are already 
being collected as part of weed surveys in the North-
ern Territory. These regionally based, state processes 
are intended to support property and regional level 
planning. Data collected at the property level are not 
generally made public, so privacy concerns should not 
be a barrier to data collection.

National information on changes in extent and 
density are required to assess policy and program 
investments. Information on control and management 
of new incursions indicates how effective our weed 
programs are and assists in allocating appropriate 
levels of public funding. Regional groups need to 
demonstrate that significant progress is possible if 
weeds investment is appropriately targeted. Hence 
an agreed and understood field manual for regional 
groups is essential.

The process of developing the core attributes and 
incorporating these into a field manual has shown 
the need for ongoing leadership by the Australian 
Government to implement the national set of core 
attributes for monitoring and reporting weeds under 
the Natural Resource Management Monitoring and 
Evaluation Framework. 

Figure 1.   Western Australian survey locations, 
species surveyed and corresponding densities. Other 
attributes can be displayed as required.
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The manual and the agreed core attributes form the 
basis for five-yearly updates of the existing national 
WoNS dataset (1999). Through the National Weeds 
Assessment Work Plan (NLWRA 2005), the AWC and 
the NLWRA are well placed to lead the implementation 
by and measure the performance of custodian agen-
cies in implementing the core attributes. It is intended 
that the field manual will be revised to address issues 
relating to its use.

Data submitted by weed surveyors needs to be 
checked when it is collected. Feedback from regional 
weeds practitioners has shown that mapping systems 
are needed for collecting and displaying the core at-
tributes. 

The next phase of mapping core attributes of 
Weeds of National Significance are:
• Widespread adoption and use of the manual for 

mapping WoNS and other weeds (weeds other than 
WoNS were surveyed in field trials, see Table 2 
and Figure 1);

• Establishing a data repository and support re-
sources; and

• Establishing a website and display of WoNS and 
other weed maps. 

Adopting the core attributes for weed monitoring 
should begin to yield consistent data that can be used 
to detect trends in the effectiveness of weed control 
(Thackway et al. 2004).

The core attributes outlined in the manual may 
eventually be used to survey pest animals. The manual 
outlines a consistent standard so that existing state-
based weed mapping systems could potentially be 
linked on a national scale. This linkage could be the 
first step towards collection of weed infestation data 
through a web site, complete with automatic map 
generation and display and facility for download of the 
manual and other references. A web forum involving 
WoNS coordinators could also be established and field 
survey techniques shared.
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