


Project context and overview

* Project Stream 1: the ARDC Bushfire History Data Project: GA (NLI and DEA) and EMSINA

* Five work packages and aimed to harmonise State and National burnt area data to enable a
Nationally consistent way to understand and represent the impacts of fire within Australia: ARDC -

Bushfire Data Challenges (arcgis.com)

« Work Package 5: implement a suite of automated EO-based algorithms currently in use by State
and Territory agencies, to produce National-scale data products describing the timing, location, and
extent of bushfires across Australia.

Photo, ARDC https://ardc.edu.au/program/bushfire-data-challenges/
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https://storymaps.arcgis.com/stories/d52e0fc6aec24f838cfebbda8e2c7947

Presentation overview

1. Milestone 6 deliverables: burnt area mapping approach.

a) Approach report

DISCLAIMER

Data products generated for this Project are interim and developmental in nature and are under further =
advancement. Datasets or visualisations should not be used for safety of life decisions. The purpose of this
information is for strategic decisions, rather than tactical decisions. For local updates and alerts, please refer

to your State or Territory emergency or fire service.

a) A cloud based burnt area analysis platform

b) National scale historic burnt area demonstrator datasets produced on the burnt area analysis
platform

c) Small scale burnt area demonstrator datasets for multiple historic burnt area workflows

d) A guantitative comparative assessment of burnt area methods

@ © Commonwealth of Australia (Geoscience Australia) 2023.
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Milestone 7 deliverables: national burnt area products analysed from Near Real Time (NRT)
Landsat and Sentinel 2 satellite imagery; delivering capability and fit for purpose data

a) A User guide for NRT burnt area analysis on DEA
Maps

b) A Jupyter Notebook and a user guide for NRT burnt
area analysis on DEA Sandbox

https://maps.dea.ga.gov.au/story/DEABurntAreaNRT
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https://www.dea.ga.gov.au/products/dea-bushfire-

burnt-area-near-real-time-services
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« Sign up to the DEA Sandbox to run this notebook interactively from a browser
« Compatibility: Notebook currently compatible with the DEA Sandbox environment only
« Products used: ga_

m_ard_3, ga_s2bm_ard_3, ga_Is8c_ard_3, ga_Is9c_ard_3

IMPORTANT: This notebook and the datasets visualised and produced are not to be used for
safety of life decisions. For local updates and alerts, please refer to your state emergency or fire
service,

Background

This notebook shows an example of how to use DEA's near real-time freely available imagery for
users tracking recent fire events. This notebook outlines a workflow to select the most suitable
‘near real-time’ and baseline imagery for comparison from the Landsat 8 & 9 and Sentinel-2A &
Sentinel-2B sensors. Thresholding is applied to detect unverified burnt areas, before creating an
exportable polygon vector file.

Earth sciences for Australia’s future | ga.gov.au



https://maps.dea.ga.gov.au/story/DEABurntAreaNRT
https://www.dea.ga.gov.au/products/dea-bushfire-burnt-area-near-real-time-services

3. Milestone 8 deliverables: the foundations for a historic burnt area analysis capability;
National burnt area products analysed from Landsat and Sentinel-2 satellite imagery.

a) A cloud based burnt area analysis platform

b) National scale historic burnt area demonstrator datasets produced on the burnt area analysis
platform

c) Small scale burnt area demonstrator datasets for multiple historic burnt area workflows

d) A quantitative comparative assessment of burnt area methods
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3a. The Historic Burnt Area Processing Pipeline

o
. 5, 7, 8) and Sentinel (2a and 2b) satellites.
o | ithin the Australian landscape andidhsiigensarate . roducts and mapping
and used to identify areas * A
User specifies details and ) where a hotspot result ~
starts the “one cIicT pmfess" occurred during the tim »
. computational infrastructure aneksas: gmﬁsﬁiﬂ S ® opment, deployment,
2S aring prOCeSSGS. areas are analysed for burn. =

Atderaseabagnbroups (ASG), AWS S3, The O @S, the Geoscience Australia Docker
 SEXILES, R RIATIPING ServicesiWiiBl.ct for e | AN | &)
. | time period of interest: e.g.
: landscape) from the previous 2020 calendar vear
| four year worth of satellite ¥
data
Run data through the burnt
area identification process Filter results to remove
(e.g. BurnCube algorithm) and waterbodies (DEA Water
calculate the change between | Observation Summary data)
the baseline data and the time and the ocean
period of interest.
et o X — —— . . oo
el T Figure. A simplified
T overview of the
L e Save summary output data, . .
E q i - index to an ODC, and make Historic Burnt Area
b i ices. . o .
T e Mapping services Processing Pipeline.

Earth sciences for Australia’s future | ga.gov.au

@ © Commonwealth of Australia (Geoscience Australia) 2023.



€« > C M °5 terria-cube.terria.io

O GeoscienceAustrali... € DEA Projects - ARD...  §” Bushfire History Pr... =. My Apps ~ #® dea-public-data-de... ~ #® DEA Sandbox

S~

TERRIA-CUBE ©% ~ ’;

), Search for locations 3 52?
FAS

@ Explore map data

2. Upload

O, Search the catalogue BATRERCEw
Land and vegetation
Inland water

| Sea, ocean and coast

Hazards

[ DEA Near Real-Time Burnt Area

[~ DEA Historic Burnt Area

Helpful hints Developmental)

¥ Browse available data by selecting ‘Explore
map data’ or click 'Upload" to add your own data
to the map.

DEA BurnCube Historic Burnt Area Financial Year
(Landsat, Developmental) and constraints.
. DEA BurnCube Historic Burnt Area Calendar Year
Once you've added data to the map, your active (Sentinel 2a and 2b, Developmental)
data sets are listed here in your workbench. The
DEA BurnCube Historic Burnt Area Financial Year
peorbench wilkhelo youlo Interectwidithe (Sentinel 2a and 2b, Developmental)

data. Bushfires pose a serious and increasing threat to Australia. The detection and mapping of burns have
nd

to suppor

E Digital Earth Austr...

DEA BurnCube Historic Burnt Area Calendar Year (Landsat, <

~ Web Map Service Layer Description

BurnCube Historic Burnt Area, Calendar Year, 30m, 0.0.0 (Landsat. Collection 3)

Qa X O

#¢ DEA DEV Sandbox »

=
De

DEA Burn Cube method

s Sign up to the DEA Sandbox to run this notebeok interactively from a browser
= Compatibility: Notebook currently compatible with specfic DEA Dev sandbox environment: HNRS test

Ew * Products used:

3 Digital Earth
A A ) AUSTRALIA

| the

5,93 s8¢ ard 3, ga_s2ab_ard o

= Special requirements: run in the HNRS test DEA dev sandbox environment.
= Prerequisites: An optional list of any notebooks that should be run or content that should be understood prior to launching this
notebook

Background
OCEANIA
As part of the ARDC Bushfire Data Challenge, this notebook was developed based on the code used for our LS ARD or S2 ARD burnt area
product. This notebook calculates burnt pixel by using NBR {Nomalized Burn Ratio) distance. It uses both cosine distance, NBR euclidean
distance, and NBR change direction for change detection.

Description
This notebeok runs on Landsat 8 er Sentinel-2 data.

We use these with a 4 year Geohiedian from before the fre season and then ARD data from the fire season.

Please contact the provider of this data for more information, including information about usage rights

1. load pre-fire season ARD data and pre-fire season Geoledian data.

2. compute the Outlier layer by calculating the cosine and NBR eudlidian distance between ARD data and GeoMedian data.
3. load fire season ARD data and pre-fire season GeoMedian data.

4. detects burnt area by using cosine distance outliers and NBR euclidean distance outliers, and filter result by DEA Hotspots.
5. filter result by DEA WOfS summary.

a impacted by fire. Digital Earth Australia

[) DEA Hotspot:
In the workbench you can toggle data sets on i

and off, change their opacity, activate the split
screen comparison, change styles, and navigate
through dates and times, if the data supports

“] Other

DEA Production

(DEA) offer a preliminary data product which was developed in collaboration with the Australian
National University (ANU) to map historic burns with Landsat 8 data within continental Australia

For furtner reading on the metnads Lsed, see the paper associated with this work: Renzulo et &l (2019], Sumn extent and severity manping oy
spectral anomaly detection in the Landsat datz cube.

The BurnCube burnt area method is presented in (Renzullo et al. 2019) and analyses spectral anomalies.
The method starts by using four years' worth of satellite data to generate a Geomedian (Roberts, et al
this functionality. 20171 soich s anes tho aiacaco Ianden

snatplotlib inline

@ DEA Development > Hazards > DEA Historic Burnt Area > DEA BumCube Historic Burnt Area Calendar Year (Landsat, Developmental)

W) No map data enabled

CESIUM stion [2 | Disclaimer [7 | Baseman

https://terria-cube.terria.io/#share=s-iaw7s81QzILs7HIOEg8caOvcA6W

Caveat: BurnCube results are generated as a developmental dataset and
a minimal viable product. While available for use through prototype and
developmental access platforms, this interim product has not been
officially released by DEA and is not seen as a production ready, quality
assured or an ongoing maintained or produced product. BurnCube results
are an example of how a burnt area product can be produced on DEA
infrastructure, BurnCube results are not the burnt area product
championed by DEA. This is an interim step towards a nationally
consistent product that describes the timing, location, and extent of
bushfires across Australia.
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impart os
import datacube
dimpart re
import matplotlib.pyplot as plt
impart numpy as np

import pandas as pd

dimpart xarray as xr

import geopandas as gpd

import rioxarray

import rasterio.features
import _rioxarray

W 2ty

Lat 12.46552°  Lon 9.

Minjary ¢k,

P
@lw % About
<

2 Related Maps

TERRIA-CUBE

O, Search for locations

~ Queanbeyan 5

@ Explore map data 1, Upload

DATA SETS (1) ORemove All  Collapse All
[ DEA BurnCube Historic Burnt Area
Calendar Year (Sentinel 2a and 2b,

Developmental)

Goog(’)‘}ug

o
Q, IDEAL ZOOM B ABOUT DATA nggeranong

Opadity: 100 %
Styles:

BurnCube: Burnt Area

Moderate
. Severe

o . Tharwa, ,."Roya”a.

F Wiltiamsdale

Lat 35.2 Lon 148.74886°€ Elev 7e3m 10 kn

iences for Australia’s future | ga.gov.au

ttribution [ | Disclaimer (2 |



National scale historic burnt area demonstrator datasets produced on the
burnt area analysis platform: BurnCube
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3c. Small scale burnt area demonstrator datasets for multiple historic burnt
area workflows

 Aim;
« Use a range of burnt area identification methods to understand what would be required to create a national product.
» Create data samples to test the feasibility and suitability of different algorithms within multiple areas of Australia.

« Use data samples to build a validation process and begin to test uncertainty and how multiple models could be
combined in the future to produce a weighted burnt area dataset.

« End goal = set up the foundations for generating a nationally consistent but thematically appropriate burnt area product
describing the timing, location, and extent of bushfires across Australia.

» Four burnt area identification algorithms were chosen to create bushfire extent data samples throughout
different climatic areas in Australia:

« BurnCube (Geoscience Australia, ANU, (Renzullo et al. 2019)).
« Burnt Area Characteristics (Geoscience Australia, ACS NRT burnt area MVP, unpublished methodology).

« Random Forest (Victorian, Tasmanian and New South Wales Governments). Based on method as described in Collins
et al. (2018).

* Queensland RapidFire (Queensland Government, (Van den Berg et al. 2021)).
 Input and outputs investigated:

« Landsat and Sentinel 2 input data.

« Calendar year and financial year summary results.

» Raster and vector outputs.

@ © Commonwealth of Australia (Geoscience Australia) 2023. Earth sciences for Australia’s future | ga.gov.au
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3c. Small scale burnt area demonstrator datasets for multiple historic burnt
area workflows )
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3d. A comparative assessment of burnt

Comparison of Precision and Recall by Sensor for CY Kangaroo Island SA burncube results
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area methods
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3d. A comparative assessment of burnt area methods
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3d. A comparative assessment of burnt area methods
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Conclusion
 Australia has complex fire regions, regimes, and management requirements.

 DEA have successfully produced the foundations for generating a nationally
consistent data product that describes the timing, location, and extent of bushfires
across Australia.

« Enabling the mapping of fire across state boundaries and throughout our diverse
range of landscapes (e.g., differing climate, geology, landform, vegetation, and
biodiversity) Is a critical component of post-fire recovery and future land
management. This work will strengthen national assessment of damage, as well as
assisting in the prediction of future fuel loads and risks.

« With the current momentum, DEA intend to continue the work towards progressing
deliverables for at least another two years with the National Bushfire Intelligence
Capability (NBIC), Work Package W1C: Burnt Area Mapping, Activity 4. Remote

Sensing.
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Thank you!

Questions?

Further information

earth.observation@ga.gov.au
https://www.dea.ga.gov.au/
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