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‘Platform’ for integration and reporting

e Carbon

— Biophysical models (biomass)
— National Carbon Accounting Tool (NCAT), via web services

o Water
— Biophysical daily simulation (time and space)
« Climate change, groundwater and surface water estimates
e 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)



EnSym Overview

INPUTE: Elevation, landuse, slope, aspect, soiltype, vegetation, cadastre

TEMPORAL: Rainfall, temperature, vapour pressure

MODFLOW Spatial Context Spatial Optimisation
PERFECT Feflow D-Flow (D8, D==) Cellular Automata
SWAT 2CSalt Landscape Linkages Fire Modelling
NCAT BC2C Cluster Analysis Disease Spread

EPIC

Time series

Histograms

Correlations
Statistics & interrogation

Environmental Metrics and Indices
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Process based versus generalised approaches
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Criteria

e 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

e Biophysical models

— All models are published and referenced (PERFECT, EPIC, SWAT,
3PG, etc)

— Process based rather then generalised approach
— Union space (common units)

o 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



Criteria continued

e Classification
— Land use and management (Land accounts)
— Other — ecological vegetation classes, ownership, administrative
boundaries, drainage basins, etc
e 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 sg/km)
— Open source* (public good for partnership work, funding new users?)

e Data requirements and uncertainty

— Land use and management, DEM, climate (daily), soil (Northcote)
— Uncertainty — at all stages — probabilistic



Criteria continued

o Scalablility 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
e 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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Linking actions/scenarios to outcomes

*

ACTION

Build 500m fence
Plant 1000 tubestock

v

OUTPUT
Exclusion of stock
River site revegetated

v

SURROGATE/INDICATOR *

* Measurements e

— current condition & gain OUTCOME

e.g. Large trees, Bank
stability

> Habitat for wildlife
Reduction in erosion
Improved water quality
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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, Ramsat,
Conservation Status, catchment value, proximity to
vegetation, rivers) ....

~EnSym



GAIN-
What will the future condition of the site be?

A What is the measured change from its condition now?

S

Improved condition

_....condition

Condition maintained ; A

Decline in condition /

Condition now <
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Significance

Location is relevant to interflows,
movement of services between units



Improvement in river function
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Preference
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Spatial Dependence

BC: Bank condition
* Bank condition score
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Gain

(BC + T +ILW)

-

T: Temperature
® Temperature score (7)
* Qutput terrestrial score

ILW: In stream large wood
oIn stream large wood score
* Qutput terrestrial score

Gain = Current attrib-

Maintenance:
eRetain standing trees
eRetain fallen trees

Maintenance:
eRetain standing trees
eRetain fallen trees

Maintenanece:
eRetain standing trees
eRetain fallen trees

ute score * Output
index score * Output
terrestrial current score

Improvement:
e Control woody weeds

s Supplementary planting
sExclude stock (full)
sRevegetation

Improvement:

e Control woody weeds

s Supplementary planting
sExclude stock (full)
sRevegetation

Improvement:
¢ Supplementary planting

sExclude stock (full)
sRevegetation

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

IAttribute

IChange in level of function

Significance

Native Vegetation

A Habitat Score (increase)

(Habitat maintained or improved
ha)

EVC & Threatened Species Status
Site Condition
Strategic Landscape-scale “preference’

IAquatic Function

A Water quantity

(Flows, mm/ha at stream)
A Water Quality

(Erosion, t/ha at stream)

River Health Index
Priority River Reaches

[Estuarine Function

A Water quantity

(Flows, mm/ha at stream)
A 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

A Carbon Stocks (increase)

None

16



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

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

Statutory Rules

(e.g. planning controls, on-title
restrictions, etc)

Priorities

(e.g. NaturePrint, EPBC,

Ramsar, etc)

Spatial data

(e.g. Soil, slope, etc)

Modelr Library

Field data

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

Geo-spatial DB

NDG Raster Storage Archive

http:

Web services
ViICMAP, RoadMaps,
imagery, etc

Assumptions and Parameters
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Site Assessment
Tool

Landscape
Preference Tool

Biophysical
Simulation Tool

i

Analytical and
Visualisation Tools

$

inlerlace o isers
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Site assessment:

River, Wetland, Vegetation (land)

Map area

New threatened species (VROTS)
Potential habit value for VROTS

Modelled information:

Landscape context
Spatial preference
Water quality
Erosion

Runoff

Environmental
significance
&

Landholder management

actions
Maintain current site quality
Improve site quality

Permanent protection

Environmental
Services

Indexed
score

~Ensym



Leverage existing technologies
(e.g. Microsoft products on
«ENSYym standard desktops)

User-customisable templates

Core
Framework

Interface to Report
energions




-) EnSym: Environmental Systems Modelling Platform - v9.4.0 (Build 3894) : G\EnSym\Scenarios\wg_scoring-v9313226-20100620.scn
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=) EnSyn: Site Assessment Tool ;IEIEI
File Edit Tasks Wiew Toolz

Admin  Help

add | Delete | Move Zone|

— SELECTION

i@l Farm - REEODZ
=@ Site -1
.- f@ Zone-A

— WAYPOINT S

mpaA——

Description

=

fd
Date |3EI—Au g-2010
Name ICa =sie Wright

EnSym: Site Assessment Tool fwg_scoring-v9313226-20100620

r
¥ Remnant

— Management— — Wetland—— —River——— - Termrestrial

Current | Current | 34,3333 Current | 41,802
® Revenstation Gain | Gain | 13 Gain | 3.2
Score 0 Score I 2012.1459 Score | §928.9344

Calc. Wetiand | r-‘ Cale! River - Calc. Terr.

— ZONE INFORMATION

Co-ord, System

26137377187
2613745.8324

2613881.4785
FR1IBR1 5T

A
B
C
n

26137377187
2613745.6324

2613891 4785
2R136721 467

None

N e

2321584.3589
2321655.3309
2321818.1585

3971807 ARG j Point and Click I
e

P v

43588

321655.3308 ™ show Names

Z321818.1585
FAP4A0T RRG?

A
B
B
]

v

L‘ [ Show Labels

Display zone/site ¥ Zoom to Fit

Calc Stage 1

Calculate Score |

[ calculstions complete

Mapped Land-Use

Forest

Retrieve Zone Information | Change Current | Change hew | ¥ Show Unique LU
Index Area (Ha) Current Land-use Hew Land-use W Change All LU valuss
mized 6.01 Grezing modified pastures Wet Forest ;I
mixed 0_55 Cropping Wet Forest
mixed 9_£8 Wet Forest Wet Forest

=

Observed Land-Use TolalHa  16.23

Index Area (Ha Current Land-use Hew Land-use

Wet Forest

Landscape Preference | 0.54

mixed ——— Wlet Forest Wet Foresat
mixed == Wet Forest Het Forest
2
— Zone Data — Site Changes & Indices
Land-use A Land-use B Frosn ) I— Erosion Index |
:. :.
Recharge I 123.33 I 108.52 Runoff (MLAT! I Runoff Index I
=
Runoff (MLAyrh | 4,64 | 4.15 Recharge (MLiyr) | Recharge Index |
Carbon (t} 011 76.51 |
I |76 Earbon Seq. (1] Terrestrial Outcome |
Erosion (t) c 3
| nss |06 River Outcome |
N\ Quality (HH) [ 6.78 [~ &es —
Wetland Outcome
Landscape Contexi | 8.80

Total Environmental Benefits Index I




o)
Farm ANON, Site 1, Zone A

Mapped Data Aszeszment
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Bioregion 5.1 GipP Gipp=land Plain Habitas: free canopy cover 2
Landscape Context 27052 LI P et Habitas: understorey 5
= sl i e Habita=: lack of weeds 9
Habita=s; recruitment 0
Field Data Habitas: organic litter 2
Geometry Polygon il import Habitas: log =core 2
BoundingBox 22556633355620.. 73608145 X2 Landscape context 27052
X 2563542 6002 25635016254 25 ;I View Total 27 7052 ;| Edit |
BioEVC and BC S ROT Fauna and Flora
BicEVC GipP0018 3 ‘Varanus varius None ROTS Score 25
BCS v
e o =]t | et |
Management Actions Flanning Controds
Exclude stock and ensure that weed. .. H MNone
Retain all standing trees - dead or ali... ;I Edit | Edit |
Retain all fallen timber/branchesfeafl..
Management Plan
Fencing nia Electric 100 Any One i’
Pe=t Animal Control Rabbitz {Oryctolagus ... Shooting na On-going One
Pe=t Animal Controd Rabbitz {Oryctolagus ... Shooting nia On-going Two ll Edit |
Revegetation/ Supplementary Planting General Notes
Overstorey 495 ﬂ =
Understorey 330 Save | Cancel |
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GENERAL SITE ACTIVITIES/COMMITMENT 5

For a period of 5 years from Commencement the landholder will
= Tzke 3ll reasonzbie steps to prevent fire on the iand under contract. Any firsbreaks
established must be outside of the perimeter of the site specified inthe plan,
» Take 3ll ressonable steps to eliminate woody weeds on the site.
» Maintain 3l existing fencing in 3 stock-proof condition
Complete all activities specified in this contract to DSE standsnds.
Not apply fertiliser 1o the ste or crop the site

» Mot remove rocks or extract or introduce soil
= Mot sliow supplementary feeding of stock within the site
= Mot plant non-indigenouws plant species on the site.

For a period of ten years from the commencement of this contract, the Landholder will
= Maintsin 3ll fencing constructed under this contract, in a stock-proof condition,

Repaorting
» As soon 35 practicable sfter the end of each year of the contract, the Landholder will
submit a Progress Report to DSE
= The landholder must slkow sccess 1o the site for monitoring purposes

ZONE: A

» Exclude stock and snsure thst wesd cover does

» Retain 3ll standing trees — dead or slve
» Retain gl fallen timber’branches/lesf litter
» Supplementary pianting

Yearly Management Activities

[ Bioregion [ Strz=iecki Hang=s
'EVC | [5t=0030) Weai Forest
| Management Zone I
_'.ﬂlﬁaé' S :"15123 ha

The Landholder agrees to:

not increase beyond cument levels

The landho lder will complete the following manasgement sctions on zone for the time periods
specified in the tables below

Notes:

s5hits

Works on Waterways permit reguired,
it i ol ;

s

Year One

SEa5on Achivity SPECIES

Cn-going Wondor and control New and Emerging Fast Animzls
Wonitor and confirol New and Emerging Wesds
Menfor and control Deer [Ceryus dama)

Notes: Shooting by appropriately
qualified and expenenced peoplke 5
tha maost appropriate method of
deer control.

SpringGummer | Spof spray Hemlock [Conwem macylsiumy
Cut and Faint - apply sultable English Holly [Tlex W
herbicide

Summer Spol spray Blackbemy (Rubus Indicosys 5pp

H

Throughout the | Ringharklcut down %&,& Fine [Finys mdiaia)

WEET

VWithin T y=ar of [ Fencing: Maintain or repair existing [ n/a

signing contract | fencing, 335 metres {3s per
minimum standards)

Location: Along north-western side

of protea paddock and drivew ay,
sdjscent 1o sie

Fencing: Standard, 570 metres (a5 [ nfa
per minimum standands)

Location: Along south-western side

of site

~EnSym




DRAFT

EOQI: | Site 1
Site Address: | Somewhers
Landowner{s): | Mr Farmer
Date Assessed: | 30-Aug-2010
Frepared on: | 05-0ct-2010
Prepared by: | Cassie Wright

+ Zone A 1623 ha)

P




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

e |nvestment

— Prioritise land use change/management based on desired outcomes
— Environmental Accounts

2EnSym 5



Producing Environmental
Accounts with EnSym

ENSYym s



Environmental-Economic

Accounting

Victorian Experimental Ecosystem Accounts
Z7 March 2013 (Version 1.0)

ZEnsym,

L Department of
ecoMarkets - Sustainability and Environment

VLR UE PARRIREINT

Data integration and reporting
using EnSym

https://ensym.dse.vic.gov.au/cms/
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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.qov.au/CA256F310024B628/0/AC29C99DDB4591A8CA257236001D6D06/$File/NativeVeg_Gain_A
pproach.pdf

IWC methodology

http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/3EAS5B6AEFB53EE3DCA25708B00145F44522C816829EBF3F7C
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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