Creating a HABITAT for
Healing at Banksia Gardens

Heat And Biodiversity Tracking through Automated Technologies
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In the spirit of reconciliation we acknowledge the Traditional
Custodians of country throughout Australia and their
connections to land, sea and community. We pay our respect
to their Elders past and present and extend that respect to all
Aboriginal and Torres Strait Islander peoples today.

We also want to pay respects to the Nipmuc Nation, the
original custodians of the land that WPI resides on.



What are the biggest problems affecting

Australia
Biodiversit Economic
Extreme Heat Y ..
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Banksia Gardens - Broadmeadows,
VIC, AUS

“Transforming lives,
strengthening communities,
reducing disadvantage”
-Banksia Gardens Mission




Climate Adaptation Garden Project

Community
Gardens

Heat Havens Food Forests
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; How can we evaluate the
success of the Climate
Adaptation Gardens?
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How do we define sucess?




How do we define sucess?

Lower Surface

Temperatures




How do we define sucess?

Lower Surface Increased

Temperatures Biodiversity




How dO we efin e sucess

Prolonged
Community
Engagement

Lower Surface Increased

Temperatures Biodiversity




Temperature Sensor Network
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Designing a Temperature Sensor Network

Initial Design



Designing a Temperature Sensor Network
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Initial Design Prototyping



emperature Sensor Network
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Initial Design rototyping estin



2 x D Battery
Holder

Raspberry P1 Pico W
Microcontroller

Adafruit DHTZ20
Temperature Sensor




Naturalist
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Take Photo of
Specimen
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Collect Information with Citizen Science

Camera

Photo

Library

Record
Sound

WE'RE PRETTY SURE THIS IS IN THE
GENUS CALENDULA.

marigolds
Genus Calendula

Suggestions based on observations and identifications
provided by the iNaturalist community.

HERE ARE OUR TOP SUGGESTIONS:

pot marigold

Calendula officinalis @
m ﬁ Visually Similar /| Seen Nearby

¥ Golden Everlasting
ﬁ Xerochrysum bracteatum @

Visually Similar / Seen Nearby

Artificial Intelligence

Suggestion
11



Creating a Biodiversity Database
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Overview

Recent Observations ©

Fortnlght Lilies Common Agapanthus Crepe Myrtles Longleaf Wattle Gall ...

Genus Dietes a Agapanthus praecox a day ago Genus Lagerstroemia Trichilogaster acaciaelong...  aday ago

Extract Data

from Filter Data
iINaturalist

Manipulate Upload to
Data Database




Filter Data

quality_grade observe ._ taxon.rank | geojson coordinates
research ligo septica species [144.919 -37.676] Australia/Melbourne 676, 144.919]

nceds id 2022-12-27 Tragopogoen gcnus [144 918 -37.676]  Australia/Mclbournc -37.676, 144 918]

[-37
[-37.

research 2022-12-13 Enstalinus punctulatus species [144 919 -37 676] Australia/Melbourne | [-37.676, 144 919]
| [-37.

needs id 2022-11-16 Polistes subgenus [144 916, -37.677] Australia/Melbourne 677, 144 916]
# Columns to keep

labels_of_interest = ['quality_grade', 'observed_on_details.date'
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column_1list = df.columns
# Drop all columns we do not need
for label in column_list:
it label not in labels_of_interest:
df = df.drop(label, =1



geojson coordinates

[144 9193416667, -37 .6765216667]
[144 91925, -37 6766466667]

[144 9192966667, -37.6767166667]
[144 9192666667, -37 6767283333]
[144 918625, -37.6770633333]
[144 9189616667, -37.67707]

[144 9190833333, -37.6767783333]
[144 9189, -37.67662]

(144 9188216667, -37.6766095]
[144 9187783333, -37.676609]
(1449184116667, -37.6760666667]
[144 9182583333, -37.6761166667]
[144 9182133333, -37.6758583333]
[144 9182583333, -37.6756583333]
[144 9183666667, -37.6747333333]
[144 9185333333, -37.674695]
[144 918625, -37.674725]

[144 9186866667, -37 67472]

Manipulate Data

region

None

Grasslands
Grasslands

Real Bush Tucker
Real Bush Tucker
Real Bush Tucker

‘Open Field

Open Field

‘Open Field
‘Open Field

Far Garden
Far Garden
Far Garden
Far Garden

on_property?
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

L=

. Food Forest
Grassland

i [ Future Food Forest

I Heat Haven
. Play Tucker
D Community Garden
[l REAL tucker

Toghg.




Visualizations

Observations By Region

Play Bush Tucker

4 3%
Real Bush Tucker e, Grasslands

0

21.3% 5.3%
S On Field

b 720y
2.\ /D

Heat Haven
10.6%

Far Garden
11.7%

Food Forest Community Garden
13 8% 12.8%
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Data Processing 1s Automated

Cron Job

LimxA ()

|NaturaI|st
Collect Data ﬁ _} .

OpenWeather Feed Into Python Send to Google Sheets
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The role of Citizen Science
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Dellverables

Biodiversity And Temperature Database
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g File Edit View Insert Format Data Tools Ex
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quality grade observed on_de observed on_de observed
' Fﬁ@% needs._id 2023-02-24 2
o — 1 CLEf needs_id 2023-02-24 2
[LCT o-o W USticen needs_id 2023-02-24 2
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Network of Heat Database
Sensors

Recommended
Activities & Resources

Data Maps Biodiversity Manual Heat Sensor Manual Presentation &

Maintaining Biodiversity and
Temperature Database Manual

s At B o I GARDENS HEAT & BIODIVERSITY AUDIT

A how-to guide for

Temperature Databas

mNatUl'ahSt ObenWeather
Google Developers

Heat Sensor and Supplementary

40°C (104°F) or higher, is becoming increasingly frequent in Australia and the effects of wildlife a
ot only does climate change affect biodiversity, it creates additional hardship for economically

k the resources to deal with these issues. Developed greenspaces and areas of shade are crug

allowing a place for people, and wildlife to go when they cannot escape the heat. Our sg

ity organizations that put environmental sustainability at the fore

Centralized 19

Biodiversity Manuals YouTube Videos Website
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