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‘Platform’ for integration and reporting

• Carbon
– Biophysical models (biomass)

– National Carbon Accounting Tool (NCAT), via web services 

• Water
– Biophysical daily simulation (time and space)

• Climate change, groundwater and surface water estimates
• 110 years historic daily climate data (100m resolution)

• 100 years predicted daily climate change (200m resolution)

• Biodiversity 
– Nature Print (strategic biodiversity values)

– Terrestrial, wetland, river, coastal, grassland, etc site specific metrics for 
condition and extent (100m)
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EnSym Overview
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Process based versus generalised approaches
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Beverly et al 2003



Criteria
• Quantitative output

– Water (quantity and quality), carbon, biodiversity metrics (wetland, 
rivers, terrestrial, coastal, grasslands, etc)

– Units, ha, tonnes, ML, mm, indices of condition – normalised 

– Replicable across the whole landscape

• Biophysical models
– All models are published and referenced (PERFECT, EPIC, SWAT, 

3PG, etc)

– Process based rather then generalised approach

– Union space (common units)

• Adaptability 
– EnSym built in Matlab©
– Models built in Fortran, C, C++, Excel, etc

• Can apply any model if it has an API or can be compiled as a DLL

– Soils – (Northcote et al, 1960-68)
– Executable is free and downloadable 
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Criteria continued

• Classification 
– Land use and management (Land accounts)

– Other – ecological vegetation classes, ownership, administrative 
boundaries, drainage basins, etc

• Labour and infrastructure requirements
– Training materials on web

– One day for EnSym overview, Two full days per tool

– Skills – GIS awareness, general computer capability
– PC for whole of Victoria (100m * 100m, 227,000 sq/km)

– Open source* (public good for partnership work, funding new users?)

• Data requirements and uncertainty 
– Land use and management, DEM, climate (daily), soil (Northcote)

– Uncertainty – at all stages – probabilistic 
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Criteria continued
• Scalability and spatial considerations 

– Site, local, state, national
– Any unit for aggregation – based on grid data 

– Scenario file – binary with all data built in

• Beneficiaries and Policy
– Surface water flows – cell by cell

• Regulated water and non-regulated 
• Stream versus channel (irrigation) 

• Big P versus Little P
– Big P - Across program areas at the institutional level
– Little P – within policy or program areas – delivery on the management 

of assets and services 

– Bottom up approach – aggregate site level outcomes (BSU)

– Information needs to move in both direction seamlessly 
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Environmental Systems Modelling Platform
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Linking actions/scenarios to outcomes

* ACTION
Build 500m fence

Plant 1000 tubestock

OUTPUT
Exclusion of stock

River site revegetated

SURROGATE/INDICATOR
* Measurements 

– current condition & gain
e.g. Large trees, Bank 

stability 

OUTCOME

Habitat for wildlife

Reduction in erosion

Improved water  quality



Attrition Association 
Models

Causal 
Models

Contextual 
Information 
(Proximity, 
Climate, 

Threats, etc)

Action

Action

Action

e.g. build 
100m of 
fencing

Output

Output

Output

e.g. land 
with stock 
excluded

Indicator

Indicator

Surrogate

e.g. less 
weeds, tree 
density.

e.g. 
improved in-
stream 
condition

Outcome

Outcome

Outcome

Tangible Intangible
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METRIC

Estimated change in condition
As a result of actions that will improve canopy health, 
understorey regeneration, wetland health etc

AND

Sites we prefer

Quality, size, significance (threatened species, Ramsar, 
Conservation Status, catchment value, proximity to 
vegetation, rivers) …. 



GAIN-

What will the future condition of the site be? 

What is the measured change from its condition now?

co
nd

iti
on

Decline in condition

Condition maintained

Improved condition

Condition now

time

Benchmark condition



Location is relevant to interflows, 
movement of services between units
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https://ensym.dse.vic.gov.au/cms/

Spatial Dependence



Combined Indices
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Attribute Change in level of function Significance

Native Vegetation ∆ Habitat Score (increase)

(Habitat maintained or improved 

/ ha) 

EVC & Threatened Species Status 

Site Condition

Strategic Landscape-scale “preference”

Aquatic Function ∆ Water quantity 

(Flows, mm/ha at stream)

∆ Water Quality 

(Erosion, t/ha at stream) 

River Health Index

Priority River Reaches 

Estuarine Function ∆ Water quantity 

(Flows, mm/ha at stream)

∆ Water Quality 

(Erosion, t/ha at stream)

Distance to Estuary (m)

River Health Index

Priority River Reaches

Significance of river reach closest to 

estuary

Carbon Sequestration ∆ Carbon Stocks (increase) None
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Spatial data
(e.g. Soil, slope, etc)

Time series data
(e.g. climate, stochastic events, 
etc)

Aspatial data
(e.g. benchmarks and best-
practices for site management)

Statutory Rules
(e.g. planning controls, on-title 
restrictions, etc) Model Library

Assumptions and Parameters

Field data
(e.g. Threats, current 
condition, polygon, etc)

Priorities
(e.g. NaturePrint, EPBC, 
Ramsar, etc)

Geo-spatial DB
NDG Raster Storage Archive

Web services
ViCMAP, RoadMaps, 
imagery, etc
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Site Assessment 
Tool

Landscape 
Preference Tool

Biophysical 
Simulation Tool

Analytical and 
Visualisation Tools





Site assessment:
River, Wetland, Vegetation (land)

Map area

New threatened species (VROTS)

Potential habit value for VROTS

Environmental 
significance

& 
Environmental 

Services

Indexed 
score

Landholder management 
actions

Maintain current site quality

Improve site quality

Permanent protection

Modelled information:
Landscape context

Spatial preference

Water quality

Erosion

Runoff
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Interface to Report 
Generators 

Interface to Users • Leverage existing technologies 
(e.g. Microsoft products on 
standard desktops)

• User-customisable templates



















Applications

• Scenarios
– Land use change, climate change, 

• Trade-off analysis
– Carbon, surface water, ground water, biodiversity, species, fire, 

landscape connectivity, etc

• Planning
– Combining empirical data with qualitative data 
– Social capability, local interest, past work

– Asset prioritisation and attribution 

• Investment
– Prioritise land use change/management based on desired outcomes

– Environmental Accounts
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Data integration and reporting 
using EnSym

https://ensym.dse.vic.gov.au/cms/



References
Habitat Hectares methodology
http://www.environment.gov.au/archive/biodiversity/toolbox/templates/pubs/habitat-hectares.pdf

Native Veg Net Gain documentation - terrestrial metric
http://www.dse.vic.gov.au/CA256F310024B628/0/AC29C99DDB4591A8CA257236001D6D06/$File/NativeVeg_Gain_A
pproach.pdf

IWC methodology 
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/3EA5B6AEFB53EE3DCA25708B00145F44522C816829EBF3F7C
A25700C00240E63

Wetland Metric document
contact ecoMarkets at ensym.support@dse.vic.gov.au

ISC methodology
http://www.ourwater.vic.gov.au/monitoring/river-health/isc

River health metric document
contact ecoMarkets at ensym.support@dse.vic.gov.au

Overall site scoring document
contact ecoMarkets at ensym.support@dse.vic.gov.au
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