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1 Introduction 

1.1 Background 

The potential for the application of remote sensed tools to provide measures of vegetation condition 

as a part of nature conservation management measures has long been recognised in Australia 

(Gullen 1991).  Despite the recognition of the potential offered by remotely sensed data, no rigorous 

or routine application of remote sensing to assist in monitoring vegetation condition has been 

implemented in Western Australia.  However, there have been a number of important projects 

measuring vegetation attributes that have used remotely-sensed data in their analyses.  The aim of 

this report is to compile and review a number of these projects as case studies for the application of 

remotely sensed data for vegetation condition assessment.  

1.2 Scope and Objectives 

This report: 

• Outlines the conservation management framework that provides a structured approach to 

assessing case studies and will guide future application of remotely sensed tools; 

• Introduces the remote sensing assessment criteria being applied; 

• Develops an assessment criteria matrix that lists case studies and their alignment with these 

criteria; 

• Uses the assessment criteria matrix to discusses the gaps in application of remotely-sensed 

tools for vegetation condition assessment in Western Australia; and 

• Introduces options and recommendations for a way forward in developing a structured 

application of remote-sensed data for routine vegetation condition assessment that assists 

in evaluating the success of vegetation management in Western Australia. 

 

This report does not intend to: 

• Provide a technical review of remote sensing, Geographical Information Systems or the 

associated hardware; 

• Explore data modelling or data reporting tools such as Generalised Regression and Spatial 

Prediction (GRASP) or Environmental Control Charts; 

• Review the World Conservation Union/IUCN Management Effectiveness Framework; 

• Review Pressure-State-Response models, Adaptive Management; or 

• Undertake a review of the measurements of vegetation condition, ‘Long Asset Targets’, 

‘Immediate’ or ‘Intermediate Asset Targets’. 

 

Where appropriate the reader is referred to the relevant scientific or technical publication or to the 

relevant Native Vegetation Integrity Project (NVIP) or Department of Environment and Conservation 

(DEC) report. 
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2 Native Vegetation Integrity Project Reports Relevant to this 

Current Review 

The Following documents should be read in conjunction with this report: 

• DEC (2009a).  Biodiversity Conservation Appraisal System:  A framework to measure and report on 

biodiversity conservation achievements and management effectiveness of the Western Australian 

Department of Environment and Conservation. Nature Conservation Division, Crawley. WA. 

• DEC (2009b). Draft: A Review of NRM Regional Resource Condition Targets.  Draft Report as 

part of the Resource Condition Monitoring - Native Vegetation Integrity Project. 

• DEC (2009c). Draft: Framework for Monitoring Vegetation Condition in Western Australia.  

Nature Conservation Division, Department of Environment and Conservation.  Kensington. 

WA. 

• DEC (2009 in prep.). Draft: Vegetation Condition Assessment.  Procedures for Measurement.  

Department of Environment and Conservation. Kensington. WA. 

3 The Framework for the Management of Vegetation Integrity 

Ad hoc application of any technology outside of the objectives that are targets for vegetation 

management is unlikely to succeed.  If the tool does not answer the questions that managers require 

to assist them in managing vegetation, then its application is not relevant. Therefore, this first aim of 

this report is to align the Draft DEC vegetation management (sic. Biodiversity monitoring and 

evaluation) framework within which remotely sensed data must be applied. Only when the following 

criteria have been addressed can decisions regarding remotely sensed tools to be used for 

monitoring and evaluation be made. 

 

The Draft DEC vegetation management framework follows the DEC Biodiversity Conservation 

Appraisal System (DEC 2009a).  This system aligns with World Conservation Union/IUCN monitoring 

and evaluation framework, and allows reporting at State, National and International levels through 

State of the Environment reporting mechanisms.  The prerequisite steps to address to satisfy this 

framework are: 

• Identification of the Vegetation Condition Management CONTEXT.  What is the current state 

of vegetation; possible scales from patch size to landscape. Remote sensed data may 

provide data informing or measuring current vegetation condition (States) and threats 

(Pressures). 

• Management planning to implement on-ground actions (including do nothing) that aim to 

achieve a TARGET vegetation condition.  This will be: 

o Improvement; or 

o No change. 

• Identify the INPUTS required to manage the vegetation condition towards the target state. 

• Validate the PROCESS by which areas are prioritised and check on the feasibility of the 

management actions. 

• OUTPUT reporting on activity. 
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• OUTCOME reporting on the effectiveness of the vegetation condition management.  This is 

the second point where remote sensing tools will be applicable. 

• EVALUATION of the effectiveness of the management of vegetation condition. 

 

The Framework is cyclic, repeating the CONTEXT step once evaluation is completed and reported 

(DEC 2009a, Figure 1 below).  

 

 

Figure 1. Schematic representation of the IUCN framework for monitoring and evaluating the management of 

vegetation condition.  Pink boxes relate to the parts of the framework where remote sensing tools may be 

of use (from DEC 2009a). 
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Clearly this is a process that involves the commitment of resources across several providers, and an 

implementation and evaluation process that is likely to take several years.  This suggests that the 

system must be overseen by Managers with the authority to mobilise resources, including the 

application of remote sensing, and to commit to reporting.  The logical choice of custodian or 

responsibility is for officers at a Regional Manager level to fulfil this role. 

4 Prerequisites for Application of Remote Sensing Tools for 

Vegetation Condition Monitoring and Evaluation 

Monitoring changes in vegetation condition assumes that the target for vegetation condition change 

is improvement in condition or no change in condition.  Simply monitoring a decline in the 

vegetation condition of an area without any decision regarding a management action (including do 

nothing or assessing a managed patch in comparison to an unmanaged patch) is not logical. The 

resources are better utilised in managing and monitoring areas where clear goals for the vegetation 

condition have been identified. Therefore, the first prerequisite for applying remote sensing tools is 

that the investment is made to support management actions of vegetation condition in areas 

prioritised for management. 

 

PREREQUISITE 1:  Remote sensing tools must only be applied to monitoring vegetation 

condition change within an approved vegetation condition management, monitoring and 

evaluation plan.  This plan may be for patch, reserve, catchment, lease, Region or Whole-of-

State. 

 

Monitoring must include at least two time series samples (say T0 and T1 sometime in the future).  To 

be useful for monitoring purposes, the remote sensing tool(s) must provide data that covers at least 

two sampling times. 

 

PREREQUISITE 2: Remotely-sensed monitoring data must satisfy the criteria of consistent, 

repeated time series data. 

5 Remote Sensing Case Study Assessment Criteria 

In addition to the prerequisite conditions discussed above, the following assessment criteria are 

used in developing a review of case studies vegetation remote sensing that identifies where there 

are gaps in their application within a monitoring and evaluation framework.  Many are self-evident; 

however, additional reasoning is considered with several criteria.  The case study identifiers and 

assessment criteria are: 

 

• Project Name: 

• Project Report Author(s): 

• Vegetation condition Data Custodian:  Interpretation of remotely-sensed data requires links 

to measured on-ground vegetation condition indices (ground-truthing).  Departmental (or 

other jurisdictional) officer position responsible for the ground-truthed vegetation condition 

measurements should be identified.  In this report, the officer position and name of the 

officer involved in the particular case study are listed. 
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• Remote sensed vegetation condition Data Custodian: Departmental (or other jurisdictional) 

officer position responsible for the remotely-sensed vegetation condition measurements 

should be identified.  In this report, the officer position and name of the officer involved in 

the particular case study are listed. 

• Vegetation Cover monitoring question: Is the aim of the remote sensing analysis to 

determine the spatial extent of vegetation or vegetation community? 

• Vegetation condition monitoring:  Is the aim of the remote sensing analysis to detect 

changes in the condition of vegetation? 

• Explicit identification of the vegetation asset: What is the identified vegetation asset? 

• Legislation by which the asset is defined:  For example, the WA Wildlife Conservation Act or 

the EPBC Act. 

• Explicit identification of the vegetation asset State:  Pressure-State-Response model. 

• Explicit identification of the threat(s) to the vegetation asset: What are the threatening 

process (ranked) that are degrading the vegetation asset? Pressure-State-Response model. 

• Explicit identification of response to manage the threat to vegetation condition: Adaptive 

management following IUCN Monitoring and Evaluation framework and the Press-State-

Response model. 

• Vegetation condition spatial scale: At what scale (area, Ha) is the remote sensing assessment 

made? 

• Vegetation condition asset scale: Is the asset a species, ecosystem or landscape-scale? 

• Case study Bioregion: Which Bioregion was the remote sensing project applied. 

• Applicable Bioregions:  Which Bioregions is the application of the technique applicable for 

the same vegetation condition assessment monitoring question? 

• Vegetation condition ground-truthing: Once a spatial model of the vegetation condition 

assessment has been produced, was its accuracy determined by follow-up ground-truthing? 

• Reported error: Based on ground-truth survey, was an error or tolerance for the remote 

sensing technique reported? 

• Management Effectiveness Evaluation: Was the case study used to assist managers in 

evaluating the effectiveness of specific management actions (including ‘no change to 

management’)? 

• Future application:  Does the technique have application in monitoring and evaluating the 

effectiveness of vegetation management by providing measurements of vegetation 

condition indicators?
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6 Case Studies 

The remote sensing vegetation condition assessment case studies used in this current review have 

been applied to a range vegetation condition questions and over most bioregions in Western 

Australia. The aim of this section is to provide a one paragraph summary of each study prior to an 

assessment of their application to measurement of: 

• Vegetation condition; and 

• Application to vegetation condition monitoring. 

 

This report is geared towards monitoring and evaluation.  Therefore a case study may have 

demonstrated the application for a remote sensing tool that measured a vegetation condition 

criterion.  However, its application to vegetation monitoring may not have been achieved.  In these 

instances, great value may be obtained with a simple repeat-measure of the vegetation condition 

criterion using exactly the same procedure applied in the case study discussed. 

6.1 Case Study 1: Assessment of Eucalyptus wandoo (Wandoo) and other 

tree canopy decline using Landsat trend analysis 

Program authors:  Behn, G., Bland, L. and Garkaklis, M. 

 

During the 1990s and early 2000, public concern was expressed regarding the condition (or state) of 

the Eucalyptus wandoo woodlands in the southwest of Western Australia.  A number of projects 

were initiated under the Wandoo Decline Group, a multi-stakeholder panel, tasked with providing 

direction to research efforts on Wandoo decline. The objective of the Landsat remote sensing 

project in assessing wandoo decline was to identify the spatial distribution of: 

• Declining Eucalyptus wandoo canopy; 

• Stable (no change) E. wandoo canopy; and 

• Increasing (sic: regenerating) E. wandoo canopy. 

 

Review of this case study suggests the project was established to understand the context of the 

vegetation condition assessment – what is the current state of wandoo canopy.  The project did not 

explicitly inform management response or action and was established outside of formal 

management targets for wandoo canopy.  However, a number of vegetation condition monitoring 

criteria are met by this case study.  In addition, targets for acceptable levels of canopy change are 

set as part of future monitoring using Landsat TM trend analysis (these are no increases in the 

proportion of canopy loss). 

 

Repeated monitoring has not been indicated within the case study.  This current review 

recommends repeat measures be undertaken to establish temporal trends towards the target of no 

increase in the proportion of canopy loss. 
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6.2 Case Study 2: Gnangara Sustainability Strategy – Vegetation Cover 

Assessment 

Program authors:  Behn, G., Zdunic and Wilson, B. 

 

The Gnangara Sustainability Strategy (GSS) was a multi-agency project aimed to address issues of 

water abstraction on the Gnangara Mound Aquifer.  The project considered issues of environmental, 

economic and social trade-offs for various water abstraction scenarios.  The aim of the GSS remote 

sensing study was to examine the usefulness of Landsat in assessing changes in vegetation condition 

in an environment where frequent fires occur.  The project was focused on Proof-of-concept, the 

frequency of fire being an important issue that complicated assessments of vegetation sustainability 

on the Gnangara Groundwater Mound.  

 

Examination of the Vegetation Cover Linear Trends at small scale study sites revealed this tool has 

limited ability to discriminate between poor and undisturbed sites in Banksia woodlands.  

Comparison of the Vegetation Linear Trends, across the whole of the Gnangara Mound, over three 

time periods has revealed that this tool can provide a general picture of the broad levels of 

vegetation cover gain and loss at a regional scale.  This implies an application in setting targets for 

vegetation canopy cover loos and gain at this scale is possible.  However, targets for vegetation 

condition trends measured as a change in vegetation cover at reference sites were not set as part of 

this project. 

6.3 Case Study 3: Monitoring Riparian Vegetation Health within 

Millstream-Chichester National Park 

Program authors:  Behn, G., Kendrick, P. and Bowman, M.  

 

This case study aimed to measure the riparian vegetation change in ‘area’ and ‘canopy density’ in an 

inland Pilbara National Park.  The scale is larger than ecosystem, but less than entire National Park.  

The remote sensing used was Landsat TM, with change data processed as time series information.  It 

demonstrated changes in vegetation condition as a resulting of increases in Pressure from an 

‘altered hydrology’ threatening process.  It’s only gap in a monitoring sense is that evaluation of the 

2003 context did not lead to setting of new targets for vegetation condition change in the future 

(both ‘area’ and ‘condition’).   

6.4 Case Study 4: Mapping Forest Cover – Kimberley Region of Western 

Australia 

Program authors:  Behn, G., McKinnell, F.H., Caccetta, P. and Verne, T. 

 

This project aimed to assess the current state of forest cover in the Kimberley Region of Western 

Australia (NORFOR, an initiative of the National Forest Inventory). Landsat TM was the instrument 

applied.  Although the technique successfully provided a measure of cover and extent, future 

management targets or monitoring regimes were not part of the project.  This project satisfied the 

contextual aspect of the management framework.  Repeated measures could be undertaken. 
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6.5 Case Study 5: Rangelands Monitoring – Landsat Monitoring of 

Woodlands Regeneration 

Program authors:  Curry, P., Zdunic, K., Wallace, J. and Law, J.  

 

This study, in the north-eastern Goldfields, aimed to measure the success of woodland vegetation 

regeneration using Landsat TM as one measure of management effectiveness. It was a Proof-of-

Concept project for applying Landsat TM in this specific case.  However, future targets for vegetation 

response, or replanting success target measured by Landsat were not developed. 

6.6 Case Study 6: Vegetation Monitoring Using Satellite Imagery – The 

Wongan Hills Ecoscape 

Program authors:  Behn, G. and Steward, I. 

 

The aim of this project was to measure historical long-term trends in vegetation cover densities in 

the Central Wheatbelt region of Western Australia.  It satisfied the contextual aspect of the 

vegetation condition monitoring framework by measuring the current state of the vegetation.  How 

this information translated to setting management targets and actions is not reported.  However, 

given this baseline information, future monitoring is appropriate using Landsat TM trend analysis. 

6.7 Case Study 7: The PLAGA Project – An Approach for Remote Sensing-

Based Rangeland Condition Assessment in North Western Australia 

Program authors:  Robinson, T.P., Novelly, P., Watson, I., Corner, R., Thomas, P. Schut, T. Jansen, S. 

and Shepherd, D. 

 

PLAGA is an acronym for the Pastoral Lease Assessment using Geospatial Analysis and is an ARC-

Linkage funded project at Curtin University of Technology, Western Australia.  In this article, an 

assessment of the approach to measuring vegetation condition change in various rangelands 

landscapes is evaluated.  It is Proof-of-Concept of trend analysis and uses Landsat as the case study 

example.  Monitoring and setting management targets were not within the scope of this paper. 

 

A summary of the alignment of each case study against the assessment criteria is presented in Table 

1 (below).  In summary, the application of remote sensed tools within a complete vegetation 

condition management program, with specific time bound targets, has not been undertaken.  

However, the tools to achieve this as part of vegetation monitoring currently exists, and are likely to 

improve with future technological developments. 
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Table 1. Case Studies Assessment Matrix 

Project 

name 

Report 

Author(

s) 

Conditio

n Data 

Custodia

n 

Remote 

Data 

Custodia

n 

Monit. 

Questio

n: 

Cover? 

Monit. 

Question

: 

Conditio

n? 

Explicit ID 

of Asset 

Legisla

t. 

Explicit 

ID of 

STATE 

Explic

it ID 

of 

PRES

S. 

Explic

it ID 

of 

RESP. 

Spatial 

Scale 

Asset 

scale 

 IBRA Pos

s. 

IBR

A 

Trut

h 

Error M.E. Applicn. 

Wandoo 

Decline 

Garkakli

s, Behn 

Swan 

Regional 

Ecologist 

DEC 

Leeuwin 

Yes Yes Partly Not ID Yes No No Several 

Reserves 

Several 

Reserves 

Swan, 

Wheatb

elt 

ALL Yes 70% Partl

y – 

futur

e 

targe

t 

Landsat 

Trend 

Analysis 

Gnangara 

Sustain. 

Strat. Veg 

Cover 

Behn, 

Zudnic, 

Wilson 

? – 

Regional 

Services? 

DEC 

Leeuwin 

Yes No No Not ID No Partly No Reserve Reserve Swan ALL Partl

y 

No No Landsat 

Trend 

Analysis 

Millstrea

m - 

Chicheste

r 

Behn, 

Kendric

k 

Pilbara 

Region 

DEC 

Leeuwin 

Yes Partly Yes Not ID Yes Yes Partly Reserve Reserve Pilbara 

IBRAs 

ALL Partl

y 

No Partl

y 

Landsat 

Trend 

Analysis 

Kimberle

y Forest 

Cover 

Behn, 

McKinn

ell 

Unknow

n 

DEC 

Leeuwin 

Yes No Yes - 

Forest 

Not ID Partly No No IBRA IBRA Kimberl

ey IBRAs 

ALL No No No Aerial 

Photo. 

Landsat 

TM 

Rangelan

ds 

Monitori

ng 

Curry, 

Zdunic, 

Wallace, 

Law 

Not clear DEC 

Kensingt

on 

Yes Partly Yes – 

sequester

ed Carbon 

Not ID No No Partly Patch 

within 

lease 

  ALL    Landsat 

TM 

Wongan 

Hills 

Ecoscape 

Behn, 

Steward 

Avon 

Catchme

nt 

Council 

DEC 

Leeuwin 

Centre 

Yes Not 

explicit 

Partly Partly 

- 

Policy 

Partly No Partly Catchme

nts 

Remnant 

vegetatio

n 

Avon ALL    Landsat 

TM 

Goldfield

s Forest 

Cover 

Behn, 

Stonem

an 

SFM 

Directora

te 

DEC 

Leeuwin 

Centre 

YES YES YES Partly Aim to 

establi

sh 

No NO REGION LANDSCA

PE 

Goldfiel

ds 

ALL YES PARTLY Not 

state

d 

Landsat 

TM 

Rangelan

d 

Condition 

Assessme

nt 

(PLAGA) 

Shepher

d, 

Robinso

n, 

Watson 

et al. 

DAFWA CSIRO 

Sustainab

le 

Ecosyste

ms 

No Partly No Not ID No No No Lease Several 

leases 

Kimberl

ey 

ALL Yes Accura

cy 85% 

 Proved 

concept 

using 

Landsat 

TM  – 

instrume

nt fit for 

purpose 
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7 Remote-sensed Vegetation Condition Assessment Gap Analysis - 

Recommendations on Planned Introduction of Remote Sensing 

Tools for Vegetation Condition Monitoring 

A range of remote sensed tools are currently available and applicable to monitoring vegetation 

condition criteria across a range of scales.  New technologies, at least equally applicable, will become 

available in the future.  However, the gap analysis of case studies in Western Australia indicates the 

primary issues with regard to the application of remote sensing for vegetation condition monitoring 

is the lack of a structured selection process.  This has led to ‘one-off’ evaluation of vegetation 

condition as a function of time, even when the remote sensing data are available in existing 

programs.  Single time-point analyses using any vegetation condition measurement, including 

remote sensing, violate the first assumption of monitoring.  That is, repeated measurement to 

detect trends in condition. 

 

As a way forward for the application of remote sensing in Western Australia, a Natural Resource 

Managers Remote Sensing Tool selection procedure should be considered.  Table 2 is a draft 

decision flowchart recommended for use in the selection of remote sensed data for vegetation 

condition monitoring and vegetation management effectiveness evaluation. The intent of the draft 

flowchart is to provide a tool for Natural Resource Managers with a uniform selection process for 

the application of remote sensed data.  It guides the management team to identify appropriate 

monitoring scales and to focus the application of remote sensing tools toward the specific 

vegetation condition management targets.  It assumes the application of a vegetation condition 

management effectiveness monitoring and evaluation framework, such as the IUCN Framework 

(Hockings et al. 2006, DEC 2009a). 

 

However, although simple in layout and detail, workshop training for managers in the application of 

this flowchart to select remote sensed tools is strongly recommended.  A number of training 

personnel from NRM Regions, CSIRO, Department of Environment and Conservation, Department of 

Water and the Department of Agriculture and Food would provide excellent resources and skills to 

this training program.  Included in any workshop training for Natural Resource Managers should be 

staff from the Leeuwin Centre, CSIRO, Floreat, Western Australia.  Their role would be to assist in 

identifying tools and data currently available under Australian Government programs and managed 

by CSIRO as data custodian, and to act as guides in the selection of tools for vegetation condition 

monitoring. 

 

Other recommendations resulting from this review are as follows. 

Recommendation 1: Adoption of vegetation condition management effectiveness 

monitoring and evaluation framework – set management targets that remote sensing 

tools are to measure. 

Application of an accepted monitoring and evaluation of management effectiveness framework 

should form the basis for selecting any monitoring tool or procedure in vegetation management in 

Western Australia.  Suitable frameworks can be found in State of the Forests reporting, State of the 
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Environment reporting and the IUCN (World Conservation Union) framework for assessing 

management effectiveness of protected areas. 

Recommendation 2: Commitment to Senior Manager level approval for the application of 

remote sensing tools for vegetation condition monitoring. 

Identification of, and commitment to, senior manager level sign-off for the selection of remote 

sensing tools for monitoring vegetation condition within each region (NRM or State agency) is 

crucial.  Monitoring requires repeat measurements, and managers must have the authority to 

commit to this acquisition of data over the long-term.  A failure to obtain repeat measured data will 

be a failure in the monitoring program. 

Recommendation 3: Reporting of vegetation condition management effectiveness. 

An agreed reporting timeframe and structure for vegetation condition monitoring following the 

monitoring and evaluation of management effectiveness framework.  A structure that dovetails with 

Sate of the Environment (or State of the Forests) reporting is appropriate. This is an effective 

mechanism to allow audit of the application of remote-sensed data for vegetation condition 

assessment. 

8 Conclusion 

Remote sensing to assist in the measurement of vegetation condition trends is essential for the 

management of vegetation across Western Australia.  Case studies in Western Australia 

demonstrate its suitability for measuring vegetation condition criteria; however, gaps in the use of 

remote sensing for monitoring currently exist. The opportunity now exists for Natural Resource 

Managers in Western Australia to adopt a structured and auditable approach to the selection and 

implementation of remote sensed to remote sensing as a monitoring tool simply requires application 

following the recognised management structure. 

 

Primary criteria for each type of remotely sensed data used in monitoring vegetation condition: 

 

• Addresses one or more vegetation management (including do nothing) monitoring and 

evaluation question(s).  Vegetation management action and monitoring endorsed by 

Manager level officer. 

• Spatial scale (sic: minimum pixel size) validated as appropriate to address scale of vegetation 

condition monitoring question. 

• Remotely sensed monitoring data satisfies criterion of consistent, repeated time series data 

that is not subjective. 

• Temporal scale for repeat capture of consistent time series data is validated as appropriate 

to identify changes in the condition of vegetation. 

The decision flowchart (Figure 2) is a guide to selection of remotely sensed tool to assist in 

evaluating predetermined vegetation condition criteria. Selection of individual criterion for 

interpretation without reference to whole monitoring program may be misleading. 
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Figure 2. Decision flowchart for the selection of remote sensed tool(s) to support vegetation condition monitoring to evaluate effectiveness of vegetation management. 

PREDETERMINED ACTION 

Endorsed Vegetation Management Monitoring and 

Evaluation Program for Region or site. 

In this endorsed program the vegetation condition 

monitoring questions covering the species to landscape scale 

condition criteria are listed for the monitoring zone. 

Interpretation (IF-THEN statements) 

• Will answer to monitoring question be used to report on Regional or Whole-of-State vegetation 

condition criterion (If YES –THEN remote sensing essential). 

• Will answer to monitoring question be used to report on reserve/catchment scale vegetation condition 

criterion (If YES-THEN remote sensing essential). 

• Will answer to monitoring question be used to report on ecosystem (eg, Riparian or TEC) scale 

vegetation condition criterion (If YES-THEN remote sensing likely). 

• Will answer to monitoring question be used to report on species scale vegetation condition criterion (If 

YES then remote sensing less likely.  May be used to interpret habitat or Threatening Process). 

 

First Decision Stage - 

LANDSCAPE SCALE Data 

What is the target outcome of planned management action on one or more 

vegetation condition criteria at the Regional, reserve or catchment (Landscape) 

scale. 

Interpretation (IF-THEN statements) 

• Will the answer to the monitoring question be used to evaluate Regional-scale condition criterion relating to the 

change in area of native vegetation from Time 0 to Time 1 (and may be used to inform National SoE or State SoE 

reporting). If YES-THEN MODIS or Landsat pixel size likely to be most suitable. Post Evaluation Action – Set Target 

for Time 2. Report to DEC Nature Conservation Directorate for SoE reporting. 

• Will the answer to the monitoring question be used to evaluate the Reserve/catchment/lease scale changes in 

native vegetation cover or native canopy cover from Time 0 to Time 1. If YES-THEN analysis of repeat time series 

Landsat data proven to work in majority of cases. VegMachie viewer may be useful.  Post Evaluation Action – Set 

Target for Time 2. Report to DEC Nature Conservation Directorate for SoE reporting. 

 

Second Decision Stage - 

ECOSYSTEM SCALE Data 

What is the target outcome of planned management action on one or more 

vegetation condition criteria at the Ecosystem scale (eg. Riparian vegetation or 

TECs). 

Interpretation (IF-THEN statements) 

• Will the answer to the monitoring question be used to evaluate vegetation community (eg. Mangrove) or TEC (eg. 

vegetation community bounded by defined substrate) area change or cover change from Time 0 to Time 1. If YES-

THEN appropriate scale consistent remotely sensed data may be applicable. Landsat often demonstrated 

inadequate at this scale.  MS Satellite (eg Quickbird 2m pixel) or MS Airborne  (2m pixel) repeated time series 

data has been tested. HOLD: Regional Management commitment to funding to capture repeated time series data 

MANDATORY.  If repeat time series data not obtained monitoring application will fail.  Post Evaluation Action – 

Set Target for Time 2. Report to DEC Nature Conservation Directorate for SoE reporting. 

�  Monitoring plan endorsed 

�  Vegetation condition criteria T0 measured 

(Current state) 

�  Target vegetation condition criteria T1 set 

(Target state) 

�  Threatening process(es) listed (Pressure) 

�  Management actions planned (Response) 

�  Remote sensed monitoring scale correct 

Third Decision Stage - 

SPECIES SCALE Data 

Interpretation (IF-THEN) 

• If monitoring question is species scale remote sensed data unlikely to be applicable.  HOLD Research to habitat 

mapping (GRASP) or threat mapping using remote sensing tools may be appropriate, but this investment falls 

outside of direct vegetation condition monitoring 
What is the target outcome of planned management action on one or more of the 

vegetation condition criteria at the Individual Species scale. 

�  Monitoring zones approved 

�  Monitoring procedures approved 

�  Scale of acquired remote sensed data correct 

�  Commitment to repeat measures 

�  Evaluation process and timeframe in place 

�  Progress reporting to NC Directorate 

(including SoE data as becomes available) 

 

�  Ecosystem monitoring procedures approved 

�  Scale of acquired remote sensed data correct 

�  Commitment to repeat measures (time series 

acquisition)of remote sensed data 

�  Evaluation process and timeframe in place 

�  Progress reporting to NC Directorate 

(including SoE data as becomes available) 

�  Point-based species-scale monitoring in place 

�  Application of  remote sensed information as 

species scale monitoring has Science Division 

approval 

�  Progress reporting to NC Directorate 

(including SoE data as becomes available) 

FLOWCHART DECISION INTERPRETATION(S) (Examples only.  Not considered exhaustive list) Officer (Manager Level) Endorsement Checklist 
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