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Impact Analysis

Biosecurity impact analysis involves examining the environmental, social, and economic
consequences of an invasive species incursion, to assess the associated risks, and
thus inform biosecurity management decisions. Impact analysis is an essential
component of broader biosecurity management approaches which involve: pre-border
preventative measures; at-border surveillance and interception; post-border early
detection surveillance and rapid responses; eradication, containment and control efforts
to suppress or minimise the spread of established invasive species; and restoration,
mitigation, or adaptation responses to resultant negative impacts.

Invasive species incursions may result in direct impacts such as damages, losses,
additional costs, and other consequences for agriculture, fisheries, forestry and other
production sectors, human communities, or natural environments. Alternatively, impacts
may be indirect, including subsequent flow-on economic costs, losses, or price
changes, as well as consequences for human health, well-being, and the environment.

Impacts from invasive species may be economic (monetary) in nature such as
production losses, damages to assets, reduced property value, loss in employment,
reduced product quantities, changing prices, and flow-on effects to other sectors like
transport, retail, and tourism sectors. Domestic and international trade of commaodities,
such as agricultural products, may be disrupted by an invasive species incursion, due to
regulations for pest and disease freedom.

Other impacts may be non-monetary, such as ecological and environmental damage,
potential losses of biodiversity and ecosystem function, as well as impacts on human
health and well-being. Many direct non-monetary impacts have indirect economic
impacts such as: reduced land productivity and water availability; degraded municipality,
recreation, and property values; and increased healthcare costs.

For more details about the Impact Analysis workflow please see the Impact Analysis
support article.



https://support.biosecuritycommons.org.au/support/solutions/articles/6000266821-impact-analysis
https://support.biosecuritycommons.org.au/support/solutions/articles/6000266821-impact-analysis
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Linkages to other workflows

Outputs of Impact Analysis can be used directly as inputs in other workflows, such as:

¢ Informing Surveillance Design workflows for determining where surveillance
effort will have the greatest benefit by detecting incursions early in locations
where they have the highest impacts

¢ Informing Resource Allocation workflows for determining where management
effort will have the greatest benefit by managing incursions in locations where
they have the highest impacts

Creating an Impact Analysis

Step 1. Create a new project

Select the Impact Analysis workflow and then select “Create a new Project” (see
screenshot below).

When creating a new Impact Analysis project, users have the option to select an empty
template, initially titled “Impact Analysis”, which can be renamed appropriately, or one of
a range of prepopulated templates that have been constructed as examples of the
workflow or based on previous case studies, e.g. “Medfly (imports)”.

The empty template is ideal for those wishing to create a brand-new Impact Analysis as
it contains:

e The basic structure of the Impact Analysis workflow

e No preloaded datasets

By contrast, example templates provide users with the opportunity to see a completed
demonstration of how Impact Analysis can be produced, or if based on a real-world
case study, how others have attempted to create a model.

Select a template and then give your project an appropriate title. Users can optionally
provide additional descriptive details under the Description, Species name and Species
type fields. These metadata are presently unused but will provide future flexibility in
filtering and summarising projects.

Once details have been provided, click the green “Create a new Project” button in the
bottom right-hand corner to continue.
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: H BETA
’ BI(’)’SGCUFI’Ity Workspace Datasets Workflows @ Quick start guide © Demo ~

All projects Impact Analysis

+ Create a new Project

Workflow Template (required) Fill in the following information to create a new Project for this workflow.

B My Projects £ Shared With Me

D Impact Analysis (empty project) This project will be saved in “My Projects”. You can continue work on a project at any time.

D Impact monetary demo Project Title (required) Species name
demo Impact Analysis Invasive species (or genus) name
D Non-monetary guantitative impacts example D o
T escription
X Impact Analysis Species type
Medfly (imports) Type of invasive species

D species-name Ceratitis capitata species-type pest |
~]

I =+ Create a new Project I

When you start an Impact Analysis workflow from an empty template you will be
presented with the core elements of the Impact Analysis workflow on the left side of the
screen — “Region”, “Occurrence”, “Valuation type” and “Impact Analysis”. Orange
exclamation points indicate steps that require attention and, as you progress through

the project, these change to green ticks when complete.
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Step 2. Specify your region

Select a spatial study region or raster template to define the area of interest for your
impact analysis by clicking the “Add New Input” button, and select an option:
e Crop to Region: For selecting a sub region within Australia
e Select a raster input from available (saved) results (“Choose from My Results”),
previously uploaded datasets (“Explore My Datasets”), curated datasets
(“Explore Curated Datasets”) or upload a new raster file (“Import/upload data”)
defining the study region extent, resolution, and coordinate reference system

@ Add a new input for 'Region - region_rast'

Select Input

Tvpe From Workflow
ype

9 Crop To Region
Q Crop a raster by applying a custom bounding box or predefined region

Choose from My Results
L4 Browse results from previous workflow experiments

Explore My Datasets
Browse datasets previously uploaded or imported

Explore Curated Datasets

. Explore thousands of curated datasets available within the platform

Import [ upload data
Import data from third-party or upload your own

X Cancel

Depending on the study region input the user selects, different options will become
available.

1. Crop to Region

The first region selection option is to create a custom region by selecting a pre-defined
Australian (sub) region with an additional buffer:

e Local Government Areas

¢ National Resource Management Regions (NRMs)

e Australian state and territories

e IBRA regions

¢ Riverregions

e Drainage Divisions (Level 1 or 2)

e Marine Ecoregions of the world

e |IMCRA provincial or meso-scale bioregions
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IMPACT ANALYSIS

‘I Impact Analysis ~ Manage
last update: 31 Oct 2024
Impact Analysis
& Region ®
Q, REGION
< Crop To Region Q)
&5 occurrence 0]
fx valuation type (0]
) Impact Analysis (0]

My Exported Results

10) .R(un (Crop To Region)

orm has missing or invalid inputs

7| Crop To Region

(x) Input Parameters ) Information

@ Crop a raster by applying a custom bounding box or
predefined region

Define region

© Sselect one or more pre-defined regions

Australian States and Territories ~

Queensland x

Buffer radius (km)

100

) Draw extent on map

Region Template *
Raster template that determines the final resolution and
CRS

(2

Australia 1km

“»

(® Add New Input  €) Info © View

) Reset

T Remove Input

Papua Niugin:

urabaya

Feedback

Perth

Melbourme:

Or by selecting a rectangular area or drawing an enclosing polygon on a base map for

your area of interest.

IMPACT ANALYSIS

“I Impact Analysis ~ Manage
last update: 31 Oct 2024
Impact Analysis
&, Region (o)
@, REGION
2 Crop To Region ©
&5 occurrence 0]
fx valuation type (0]
® Impact Analysis (0]

My Exported Results

10) sun (Crop To Region)

‘orm has missing or invalid inputs

(| Crop To Region

(X) Input Parameters o Information

@ Crop a raster by applying a custom bounding box or
predefined region

Define region
(O select one or more pre-defined regions

© Draw extent on map

Click and drag to pan around the map.
Draw mode
[ Box > Poly
# Start draw X Clear
Region Template * o ..

Raster template that determines the final resolution and
CRS

Australia 1km

(@ Add New Input € Info © View

O Reset

il Remove Input

Feedback

Ballarat
Melbourne

Launceston

Both predefined and drawn regions utilise a base Region Template defining the
resolution and extent of the custom region. An Australian Albers (EPSG:3577) CRS,

1km resolution raster is used by default, but can be replaced with any curated,
uploaded, or workflow result raster.
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“Save” your region selections when finished, then run the region (cropping) via the blue

“Run (Crop to Region)” button. Once finished, this will produce the cropped region
template for the workflow.

IMPACT ANALYSIS [#] victoria
[/ iImpact Analysis v Manage

P: v 9 (x) Input Parameters Outputs elnformation
last update: 31 Oct 2024 —

= Aldata | @ Redion Template .
Impact Analysis rearon it

, & layers
<
&, Region (791500, 1592600, -4362500, -3737500] Gosfortoa s

REGION Syd_ney/
)

+ GDA_1994_Albers - Cell count: [802,626], Extent:

<

" Wollongong
&5 occurrence (o) ngo »
fx valuation type (0] o 8
adelaide 3
®) Impact Analysis ® [} @
Canberra 4
My Exported Results |
10

| 200 km

@ R e 2, Export to "My Resuis’ © Reset | T Remove Input

2. Select a raster

Select a raster input from available (saved) results, previously uploaded datasets,
curated datasets or upload a new raster file defining the study region extent, resolution,
and coordinate reference system. Data that you upload to the platform will continue to
be available throughout the current and new workflows.
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Step 3. Specify occurrence

Specify the spatial distribution of either actual invasive species occurrences or their
likelihoods via the following inputs:
e Occurrence raster (required): Defines the incursion presence, density, or
probabilities at each spatial location
e Occurrence type (required): Indicate if the values in the raster represent
incursion presence, density, or probabilities via selection
o presence

o density

o prob

e Multiplier (required): Numeric multiplier to transform/scale incursion values for
calculating impacts (especially when type is “density”). Default is 1
e Threshold (required): Numeric threshold (>= value) for signifying sufficient
incursion density or probability to contribute to impact calculations (after the
application of the “multiplier”). Default is 0

IMPACT ANALYSIS

Impact Analysis ~ Manage
|
| fast update: 31 Oct 2024

| impact Analysis

&, Region

REGION

™ v
= Victoria

OCCURRENCE RASTER

Medfly spread from imports (scaled)
fx Valuation type

© Impact Analysis

My Exported Results

Occurrence

(x) Input Parameters @) Information

Occurrence raster * Q.
Defil cursion presence, density, or probabilities at each

Medfly spread from imports (scaled) $
2 Modify © Info © View

Occurrence type *
ndicate if the values in the raster represent incursion presence, density, ol

probabilities respectively
prob V‘

Multiplier *
Num

—

“‘Save” your selections when finished.

Medfly spread fro

m imports (scaled)

GDA_1994_Albers - Cell count: [1070,720}, Extent: 550500, 1619500, -4369500, -3650500]

yyyyyyyyyyyyy

£ layers | -

Newea
Gosford,
Sydney
Wollongorig
:
I 0.00000

B 0.00000 - 0.00155
I 0.00155 - 0.00311
[ 0.00311 - 0.00466
9 0.00466 - 0.00621
9 0.00621 - 0.00776
N 0.00776 - 0.00932

0.00932 - 0.01087

0.01087 - 0.01242

0.01242 - 0.01398
B 0.01398 - 0.01553
N 0.01553 +

Mode Default+0 &

Scale Linear
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Step 4. Specify valuation type

Select your impact valuation type. Currently the following valuation types are available:
e Monetary Impact
¢ Non Monetary Impact

These valuation types were described in the first section of this document.

IMPACT ANALYSIS Valuation type

Impact Analysis v Manage )

| P y 9 (x) Input Parameters @) Information
last update: 31 Oct 2024 —

|

| Method
Impact Analysis

mpact Analysis Method

&, Region Monetary Impact V‘

REGION
< victoria

Represent quantitative impact analysis functionality for calculating
and combining spatially-explicit value-based impacts of invasive
species incursions across various assets of the environment,
OCCURRENCE RASTER society, and/or economy.

Medfly spread from imports (scaled)

fx valuation type

$ Monetary Impact

& occurrence

() Impact Analysis

My Exported Results

These monetary and nonmonetary valuation types are described in the first section of
this document.

Additional impact valuation types, including rankings and categorical types, are
anticipated in future versions of the Biosecurity Commons platform.

Depending on the impact valuation type the user selects, different options will become
available.

1. Monetary Impact

Selecting “Monetary Impact” will prompt users to specify the following:

o Asset value layers (required): A list of spatial layers (raster) for each named
asset value (mechanism, service, sector, asset type, etc.). Once each layer has
been added table entries are available for further entry

o Asset name (required): Descriptive name
o Loss rate (required): Proportion (0-1) loss in asset value at incursion
locations
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e Impact measure (optional): Measure used to quantify or classify each asset,
consistent with the valuation type. Monetary measure should specify the unit

used (e.g. $). Default is $

e Combine function (required): The function used to combine value layers across
assets of the environment, society, and/or economy. Set to “none” when
combining impacts is not applicable. Select from

o sum
o none

e Management costs (optional): Spatial layer raster of management costs at each

location

e Management cost unit (optional): The unit of measure for management costs.

This will typically be the same unit as “Impact measures”. Select from

o $

o hours

o none
MEDFLY (IMPORTS)

Medfly (imports) v Manage
last update: 31 Oct 2024

Mediterranean fruit fly (Ceratitis capitata) imports plus spread

& Region

REGION
Greater Victoria template

.
Q5 occurrence

OCCURRENCE RASTER
Medfly spread from imports (scaled)

fx valuation type

ASSET VALUE LAYERS
Cultural - Tourism

Example Vic Horticulture values

@ Impact Analysis v

My Exported Results

“Save” your selections when finished.

Monetary Impact

(x) Input Parameters  @)) Information

(2] Represent quantitative impact analysis functionality for calculating
and combining spatially-explicit value-based impacts of invasive

species incursions across various assets of the environment, society,

and/or economy.

Asset value layers *

A list of spatial layers (raster) for each named asset value (mechanism, service,

sector, asset type, etc.)

(® Add New Input

Asset name* Loss rate*
1| Cultural - Tourism | 02
2 Example Vic Horticulture values 0.6

Impact measure
Measure used to quantify or classifff each asset, consistent with the valuation

type. Monetary measure should spdEify the unit used (e.g. '$'). Default is '$'

$

Combine function *

The function used to combine value layers across assets of the environment,
society, and/or economy. Set to 'none' when combining impacts is not
applicable

| sum V|

10
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2. Non Monetary Impact

Selecting “Non Monetary Impact” will prompt users to specify the following:

Asset value layers (required): A list of spatial layers (raster) for each named
asset value (mechanism, service, sector, asset type, etc.). Once each layer has
been added table entries are available for further entry

o Asset name (required): Descriptive name

o Loss rate (required): Proportion (0-1) loss in asset value at incursion

locations
o Impact measure (optional): Measure used to quantify or classify each
asset

Combine function (required): The function used to combine value layers across
assets of the environment, society, and/or economy. Set to “none” when
combining impacts is not applicable. Select from
sum
mean
median
max

o none
Management costs (optional): Spatial layer raster of management costs at each
location
Management cost unit (optional): The unit of measure for management costs.
This will typically be the same unit as “Impact measures”. Select from

o $

o hours

o none

O O O O

11
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IMPACT ANALYSIS & Non Monetary Impact
L7} Impact Analysis v Manage
P vy 9 (X) Input Parameters OInformation
last update: 31 Oct 2024 —_—-
template: bsimpact (1.21.6)

Asset value layers *
A list of spatial layers (raster) for each named asset value (mechanism, service,
sector, asset type, etc.)

Impact Analysis

9, Region
<< Reg
(® Add New Input
REGION — T
& Victoria Loss rate* Impact measure

. 1 Assessment System, 2001-2... 0.3 I HCAS
&5 occurrence

 eeee———————————————————————————————————————
OCCURRENCE RASTER

Medfly spread from imports (scaled) Combine function *
The function used to combine value layers across assets of the environment,
f:\' Valuation type society, and/or economy. Set to 'none' when combining impacts is not

N/ ! Non Monetary Impact applicable.
ASSET VALUE LAYERS

Habitat Condition Assessment System, 200’

X Management costs o
@ Impact Analysis Optional spatial layer raster or vector of management costs at each
location specified by the 'region’, measured in the unit specified in the 'context'.
My Exported Results Default is NULL

(® Add New Input

Management cost unit

as 'Impact Measures'. One of '$' (default), 'hours’, 'none’

© s

“Save” your selections when finished.
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Step 5. Run your Impact Analysis

Once the Region, Occurrence, and Valuation type branches have been successfully
configured you will be able to run your Impact Analysis, which will calculate the spatial
impacts or likely impacts for each of your asset layers, given loss rates, as well as
combined impacts if a combine function is specified, plus management costs when
specified. If the valuation type is monetary, then the total cost will also be calculated
when management costs are specified.

IMPACT ANALYSIS Impact Analysis
Impact Analysis ¥ Manage

€ information
last update: 31 Oct 2024 ————

) ® Ready to run!
‘ Impact Analysis

& Region Description
REGION The impact analysis workflow measures the likely economic, environmental, and social impacts of an
S v invasive species over time.
= Victoria 5
Q5 occurrence
%, Schema Id
OCCURRENCE RASTER https://schema.biosecuritycommons.org.au/bsimpact/bsimpact.json
Medfly spread from imports (scaled)
fx valuation type Pipeline Id

! Non Monetary Impact https://gitlab.com/ecocommons-australia/biosecuritycommons-platform/bsc-functions/bsimpact.nf

ASSET VALUE LAYERS
Habitat Condition Assessment System, 200

My Exported Results

® Run (Impact Analysis) |

Click the blue ‘Run’ button in the bottom left to run your project. The output page will be
updated as the job progresses from “Created”, “Submitted”, “Started” and “Success”.

Once it has finished, a green tick will appear next to Impact Analysis.

13
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MEDFLY (IMPORTS) Impact Analysis
Medfly (imports) v Manage

Outputs @@ Information
last update: 31 Oct 2024 —

. . . iew job info Download all © Mode
| Mediterranean fruit fly (Ceratitis capitata) imports plus spread o v ] 0

9. Region @ Impact Analysis - Incursion Impacts ;
< 9 incursion_impacts_Cultural%20-%20Tourism.tif o Download © View
REGION
Greater Victoria template @ Impact Analysis - Incursion Impacts

) Download © View
incursion_impacts_Example %20Vic%20Horticulture%20values.tif o

.
Q5 occurrence

A SRS ® Impact Analysis - Incursion Management Costs © Download © View
Medfly spread from imports (scaled) e mamEcessly
Jx Valuation type @ Impact Analysis - Combined Impacts

) . © Download © View
combined_impacts.tif

$ Monetary Impact

ASSET VALUE LAYERS @ Impact Analysis - Total Costs © Download © View
Cultural - Tourism total_costs.tif
Example Vic Horticulture values .
D Jovb script @ Download © View
MANAGEMENT COSTS bsimpact.R
G
[ Logfile !
® Impact Analysis v (o B T © Download © View
My Exported Results D Metadata @ Download © View
metadata.json

[ Input parameters

params.json @ Download © View

Tom -
2 oot i

A list of model outputs will available be in the output pane, or when “All data” is
selected. Each output can be viewed and downloaded. Calculated actual values are
given when occurrences are specified as presence or densities, whereas calculated
likely values are given when occurrences are specified as probabilities:
e Impact Analysis - Incursion Impacts: A geoTIFF for each impact layer with the
calculated asset loss or likely loss at each incursion location
e Impact Analysis - Incursion Management Costs (if management costs are
specified): A geoTIFF containing actual or likely management costs at each
incursion location
¢ Impact Analysis - Combined Impacts (if a combine function is specified — other
than “none”): A geoTIFF containing actual or likely combined asset losses at
each incursion location
e Impact Analysis - Total Costs (if monetary valuation type and management
costs are both specified): A geoTIFF containing actual or likely costs at each
incursion location
e Job script: A copy of the R script used to build the risk map
e Logfile: A text file containing processes, messages, and other details
associated with model runs

14
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e Metadata: A .json file containing the metadata required to run the model on
Biosecurity Commons
¢ Input parameters (all models): Input parameters required to run the Job Script

Step 6. Exporting outputs for use in other workflows

Users may wish to export outputs for use in other projects or other workflows.

To do this, view the output of interest, and select “Export to My Results” in the bottom
left corner of the outputs section.

Export to 'My Results'

Exporting a Result will make it available under 'My Results' where it will be permanently available for future
use.

It will also be retained in this Project view under 'My Exported Results'.

o What happens to my Result if | do not export it?

It will be retained and accessible within the Project. However if the Project structure or
parameters change it may invalidate the Result. It could become unavailable or be replaced by an
updated Result.

Exporting a Result ensures it will remain permanently accessible.

Do you want to export the result for Impact Analysis?

Export Result

This output will now be discoverable in the user’s “My results” database, which in turn
makes the layer available for use in other workflows.

§ Biosecurity s
. _OMMONS

Workspace Datasets Workflows @ Quick start guide € Demo ~

My dashboard My projects My results

@ Jobs

4= Sort V= Show Jobs

®m [bsimpact] Impact Analys 1
is - Impact Analysis Vlew your reSUItS
$1/10/2024, 16:28 To get started, pick a file to view from the left navigator
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