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Research Areas

Research in urban climates and human thermal comfort (HTC) with a focus on urban
micro climate modelling and WSUD (water sensitive urban design).

Research in urban design, transport, health, micro-climates, and urban green space
typology using neural network machine learning, agent based modelling, and
climate modelling.

Software engineering using Java J2EE for application development and architecture.
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Research Areas (mostly quantitative)

 Climate model development

* Urban climate observations (cooling with vegetation)

* Modelling urban heat scenarios

 Analysis of infrastructure with GANs (intersections/public health)

* Neural networks (active transport mode shares/driver drowsiness/urban typologies impact on public health/pollution
prediction)

 Climate informatics/urban analytics (Sky view detection)

* Agent based modelling (COVID-19)

* Built form impact on active transport/quantifying cycling mode share
* Analysis of spatial disadvantage

« City design/mode share/health risks

* Tools to guide climate sensitive development

* Community co-design



Climate models



500

400

300

y (m)

200

100

Differences (Observed - Envi-met) degrees C

-4

Station 6 (Reserve fence)] ——
Station 5 (Reserve) ———
Station 4 (Field) ——

Station 3 (Dorm)
Station 2 (Sign)
Station 1 (Garden)

i i

1o

Tudy - s Aprys sof (peads punw Kpprony “asmyesaduia) ‘wuop ) wep uoneawsqQ-g mSig

07 April 2011 12:00 08 April 2011 00:00 08 April 2011 12:00 09 April 2011 00:00
Figure 15-Differences in temperature between observation sites and ENVI-met model results, 7-8

April 2011

K down (Wm? )

Temp €

Humdhty (glkg)

Wind speed (mis)

| Silon & {Rasarva tonca) —— ||
Station § (Resarve] ——
Station 4 (Field) ———
Satien 3 (Dorm) —— [
Staton 2 (Sign)
Station | (Garden] —— ||

Mhlflnmnbm-) —
Station § (Resarve] ——
Station 4 |Fieid)
Seation 3 (Dorm) ——
Station 2 (Sign)
Statiert 1 (Garden| ——

1 - " " " i i - L

T
Station § (Reserve fence) ———
Station § (Reserve| I

L A L3 - - o
B

nu.-zm oc.co GMIUHWW wnnnnww 10 Apr 2011 00:00 11 Apr 2011 00:00 H‘AprZDLINOO 13 Apr 2011 0000 14 Ape 2011 00.CO

1) What 15 the temperature variation across a nuxed urban-parkland environment and 1s this
significant enough to warrant adoption of such morphologies to mitigate the UHI effects?
2) Can an urban micro-climate model reproduce the observed temperature variation across a

mixed urban-parkland environment?

Nice, K.A., 2011. The micro-climate of a mixed urban parkland environment (Masters
Thesis). Monash University.



VTUF-3D, a tool to model the cooli

microscale
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e Can a model be devised for HTC assessments of WSUD?

e Can this new model be shown to be accurate and suitable for these assessments?

: : : Nice, K.A., 2016. Development, validation, and
¢ Finally, can this new model be demonstrated as capable to answer questions and demonstration of the VTUF-3D V1.0 urbaf micro-

supply urban climate knowledge to the planning process about how to best utilise climate model to support assessments of urban

p : : vegetation influences on human thermal comfort (PhD
urban greening for maximum HTC impacts? Thesis). Monash University.



Model testing and validation using City of Melbourne,

George and Gipp St datasets

30 day comparison of predicted UTCI to observed - George St
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Kerry Nice A micro-climate examination of the temperature moderati



George/Gipps 5t. VTUF-3D modelled Tean and obaerved air temperatures, hourly averages, 2012-02-01 to 2012-02-29
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Figure 14: George/Gipps St. modelled T, from scenarios GeorgeValidation and GippValidation compared to observed T, of George St. 4 treed
canopy stations and Gipps St. 3 open canopy stations, aggregated into hourly averages over February 2012 modelled perniod.

Nice, K.A., Coutts, A.M., Tapper, N.J., 2018. Development of the VTUF-3D v1.0 urban micro-climate model to support assessment of urban vegetation influences on human
thermal comfort. Urban Climate 1-25. https://doi.org/10.1016/j.uclim.2017.12.008
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A. M. Broadbent et al.: The Air-temperature Response to Green/blue-infrastructure Evaluation Tool 787

Figure 1. Schematic of TARGET urban canyon set-up. T, is the
canopy layer air temperature, and Tj, is the above-canopy air tem-
perature, which is a uniform value across the whole domain. W, ¢
is the roof width, Wyee is the tree width, W is canyon width, and
W = W — W0 The surface beneath trees is assumed to be repre-
sentative of canyon ground-level surfaces.
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Figure 2. Overview of approach used in TARGET. Ty is street-
level {urban canopy layer) air temperature (°C), T}, is the air tem-
perature above the urban canopy layer (°C), Tgy5; is the surface
temperature for surface type i, K | is incoming shortwave radiation
W m_gj, L | is incoming longwave radiation (W m_j‘], Ty 1s ref-
erence air temperature (°C). Rn is net radiation (Wm™2). RH is rel-

Broadbent, A., Coutts, A., Nice, K.A., Demuzere, M., Krayenhoff, E.S., Tapper, N.J., Wouters, H., 2019. The Air-temperature Response to Green/blue-infrastructure Evaluation
Tool (TARGET v1.0): an efficient and user-friendly model of city cooling. Geoscientific Model Development 12, 785-803. https://doi.org/10.5194/gmd-2018-177
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Figure 4. Observed vs. modelled (a, b) Tt cones (€ d) Toprf asph: (€5 B) Towrf roors (8 1) Tourf watrs s J) Towef g s and (K, 1) Toprp gras- All
time series plots are for the period | [-25 February. Note that the water site only had observational data for the period 11-21 February due to
instrument failure; 2 is the correlation coefficient, RMSE is the root mean square error, MBE is the mean bias error, and MAE is the mean
absolute error.

Broadbent, A., Coutts, A., Nice, K.A., Demuzere, M., Krayenhoff, E.S., Tapper, N.J., Wouters, H., 2019. The Air-temperature Response to Green/blue-infrastructure Evaluation Tool (TARGET v1.0): an efficient and user-friendly model of city cooling.
Geoscientific Model Development 12, 785-803. https://doi.org/10.5194/gmd-2018-177


https://doi.org/10.5194/gmd-2018-177

(a)

Figure 10. The AT, ("C) for 2xTREE — BASE at {(a) 15:00 and (b) 03:00 for the Mawson Lakes domain.

Broadbent, A., Coutts, A., Nice, K.A., Demuzere, M., Krayenhoff, E.S., Tapper, N.J., Wouters, H., 2019. The Air-temperature Response to Green/blue-infrastructure Evaluation Tool (TARGET v1.0): an efficient and user-friendly model of city cooling.
Geoscientific Model Development 12, 785-803. https://doi.org/10.5194/gmd-2018-177
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Monash simple climate model
Deconstruction of the response to 2xC0, forcing
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Figure 2. MSCM interface running the deconstruction of the response to a doubling of the CO2 concentration in experiments. Experiment
A, on the left, has all processes turned ON, and experiment B, on the right, has all turned OFF. The T, response of experiment A is shown

in the upper left map, experiment B in the upper right, and the difference between the two in the lower map. The example shows the annual
mean values after 28 years.

Dommenget, D., Nice, K., Bayr, T., Kasang, D., Stassen, C., Rezny, M., 2019. The Monash Simple Climate Model experiments (MSCM-DB v1.0): an interactive database of mean
climate, climate change, and scenario simulations. Geoscientific Model Development 12, 2155-2179.



Urban cooling observations
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Traill, E., Nice, K.A., Tapper, N., Arblaster, J.M., 2024. Pavement watering as an urban heat mitigation technique. Urban Climate 56, 102042.
https://doi.org/10.1016/j.uclim.2024.102042
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Chueng, P.K., Meili, N., Nice, K.A., Livesley, S.J., 2024. Identifying the mechanisms by which irrigation can cool urban green spaces in summer. Urban Climate

55, 101914. https://doi.org/10.1016/j.uclim.2024.101914
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GANs/Autoencoder/Neural networks



Augmented + Use of generative computer vision models (GANs) to

analysis highlight characteristics of areas with good vs. bad
through outcomes.
computer vision

() General health (b} Secial capital

Wijnands, J.S., Nice, K.A., Thompson, J., Zhao, H., Stevenson, M., 2019. Streetscape augmentation using generative adversarial networks: insights related to health and
wellbeing. Sustainable Cities and Society. https://doi.org/10.1016/].s¢s.2019.101602


https://doi.org/10.1016/j.scs.2019.101602

Analysing self-reported health indicators with GANs
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Infrastructure « Use of computer vision to quickly generate infrastructure inventories extracted

detection through from urban imagery across all of Australia
computer vision + How are different types of infrastructure used and what the public health
outcomes
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Pollution reductions during COVID-19
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Climate informatics



Observed sky fraction vs. theoretical calculated
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Fig. 4. Comparison outputs of intermediate mean shift segmentation algorithm processing steps using varying parameters, showing columns a)
Mean_3_6_100, b) Mean 7_6_100, c¢) Mean_5_7 210, d) Mean 7_8_300 and intermediate mean shifted (GSV row 1, Skyfinder row 3) and the final
marked images (GSV row 2, Skyfinder row 4).

Nice, K.A., Wijnands, J.S., Middel, A., Wang, J., Qiu, Y., Zhao, N., Thompson, J., Aschwanden, G.D.P.A., Zhao, H., Stevenson, M., 2020. Sky pixel detection in outdoor imagery
using an adaptive algorithm and machine learning. Urban Climate 31, 100572. https://doi.org/10.1016/j.uclim.2019.100572
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Urban typologies



Figuee 1 Four sample images forparis France
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Figure 3 Network graph of the model's confusion matri
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Thompson, J., Stevenson, M., Wijnands, J.S., Nice, K.A., Aschwanden, G.D.P.A., Silver, J., Nieuwenhuijsen,
M., Rayner, P., Schofield, R., Hariharan, R., Morrison, C.N., 2020. A global analysis of urban design types and
road transport injury: an image processing study. Lancet Planetary Health 4, 32—-42.
https://doi.org/10.1016/S2542-5196(19)30263-3
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Type 6. Motor Cities (MOT) Geographic Distribution
MOT cities were consistently organised, grid-based
Medium to low density, high capacity, networks present throughout North America and Australia
grid-based, road networks, medium railed | and exemplified the ‘Manhattan grid’ or ‘motor city’. They
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240,350,903 presence tl}fplazas that created addm{?nlal triangular ?‘nad r— 10340 82-123) 183 {151—214) 14041161 £3) 128 {109-147)
networks in the street pattern. MOT cities averaged just P—— R Py T ——— TR
City examples over 10 blocks per map image, which was mid-range for all araty a5 {1351/} 25T {5104} (137-27%)
Detroit, USA (pictured) cities. Lame bbock 122{1-12-1-33) 196 {1-80-212) 217 (2-05-2-29) 152 (182-207)
Melboume, Australia Imequiar 089 (0-82-096)  202{191-213) 247 (239-2-55) 1-93 {1-B6-1-99)
Soronie, Cansds chequerhoasd 144 (135152}  175({162-1 88 154 {144-164)  153{185-200
Type 7. Chequerboard (CHQ) Geographic Distribution Sparse 0-81 {0-70-0-53) 219{2-02-236) 270 (257-2-83) 2400 ({1-90-211)
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formal and informal road networks, disconnected roads typical of cities developed in line with
medium public transport the ‘Laws of the Indies’!. Triangular shapes and angled Dataase sk ratia (359 CN). ‘Risk ratios slative ta high transit city type
(n=257) intersections associated with central plazas appeared — — -
frequently. CHQ cities extended from the Mediterranean Table 1: Road user transport injuries and total road transport injury by city type
Estimated Total Population Sea from Italy through Spain, Portugal and across the
390,232,514 Atlantic Ocean into Latin America. CHQ cities contained
the third highest number of blocks per image at 11.3.
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high public transport h1'eg111a1'ly shaped networks m"erlaid Wilth a larger, high E 2
(n=22) capacity freeways network. Railed public transport =3
networks were also frequently observed, ranking second .3 500/
Estimated Total Population among city types behind HTR cities. Intense cities averaged E
120,612,196 just under 16 individual blocks per map image, the highest w
; w
of all city types. |
City examples 400 = 7
Osaka, Japan (pictured) VeryLow  Low Med High  Very High
Tokyo, Japan FFDAS Quintile
Manizales, Colombia

Thompson, J., Stevenson, M., Wijnands, J.S., Nice, K.A., Aschwanden, G.D.P.A., Silver, J., Nieuwenhuijsen, M., Rayner, P., Schofield, Figure 3. Estimated Disability Adjusted Life Years (DALY's) lost to road transport injury

R., Hariharan, R., Morrison, C.N., 2020. A global analysis of urban design types and road transport injury: an image processing study.

Lancet Planetary Health 4, 32-42. https://doi.org/10.1016/S2542-5196(19)30263-3 associated with City Type and FFDAS quintiles.


https://doi.org/10.1016/S2542-5196(19)30263-3

- Ao, U8 1%
R acalarsl, KTL 1918
5 -t g 4 ® Bro Shoen SR 542N
k it AR 1 [ER—— -
5 e TP . AU Canbema, P 28951
L = 3 w  PayeleclieSpregplade, 42 00 1)
| ™. ' L Vel LS, WIS 15 B
- "-'!’i' B : i [ Tl ®  Hedle, P 13 APR)
- R ey gl e e e * Wi BRI
iy e eyt
Livabifs, D9 LRI
. £ 2 Y e ]
a o= Ry T 2 W Lubans, Tea 02
R " e A ®  Mpller, 1P [7 D%
» MO L, LIS D P

(] ®  PFeladeiphis. LISL D%
S e I A} . st L2
Figure 1. Sample neural network training images for (a) GM (from Paris, France [51]), (b) GS g St | Eﬁfﬁﬁ;“:"w”'

(from Adelaide, Australia [51]), and (c) for GS5V-B5V after mean shift pre-processing (from Sydney, : ,- il e ; ':.:'::1::3&“-‘;-7_-3-::-
Australia [52]). ':' e

. 1 gl

Santhire Caat, ALE [ Jik
o T Maalands, A (0 L0

- aroniz, CAN 1|

= Walpmepo CHL 00375

g by ®  Wirginia beac, UEA (LRI
e e, = Pashingian, 0.0, LA B30

i-i' Figure 6. Gallery of “Paris-like” locations in Melbourne using the GM neural network.

Figure 8. Gallery of “Paris-like” locations in Melbourne (A and B) and Sydney (C) using the GSV-BSV
neural network.

Nice, K.A., Thompson, J., Wijnands, J.S., Aschwanden, G.D.P.A., Stevenson, M., 2020. The “Paris-end” of Town? Deriving Urban Typologies Using Three Imagery Types. Urban
Science 4, 27-27. https://doi.org/10.3390/urbansci4020027
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Agent Based modelling
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Thompson, J., McClure, R., Blakely, T., Wilson, N., Baker, M.G., Wijnands, J.S., de Sa, T.H., Nice, K., Cruz, C., Stevenson, M., 2022. Modelling SARS-CoV-2 disease
progression in Australia and New Zealand: an account of an agent-based approach to support public health decision-making. Australian and New Zealand Journal of
Public Health. https://doi.org/10.1111/1753-6405.13221
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Figure 7: Estimated outcomes from 1,000 model runs from mid-September to 25

represents different stages assetout intheVictorian Roadmap.**
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Modelling SARS-CoV-2 disease progression in Australia and New
Zealand: an account of an agent-based approach to support public health
decision-making. Australian and New Zealand Journal of Public Health.
https://doi.org/10.1111/1753-6405.13221
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Spatial analysis/spatial
disadvantage



Social Service

Access Index transportation education health
Aggregate access indicators for each domain ¢
Process SA1 level

A ¥ o
e 7 e

A ?&&‘* =

g 1;*31_?2":,’* Calculate SSAI at SA1 level using different
e weights to create indexes

Identify potential service deserts in the target
areas

Assess access level by different population
groups (i.e., young families, eldery, etc.) in
potential service deserts

Kerry Nice, Sachith Seneviratne, Youjin Choe, Mark Stevenson, Place-based Data Approaches: Data for analysis of spatial inequities in access to services, Life Course
Centre Data For Policy Summit, Canberra, 15-16 August 2023.
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Scenario i 4
example

Access to childcare
in Greater
Melbourne area

* Yellow stars: locations of childcare centres

* Service areas: 400, 800, and 1,000 metres from the
centres (5-, 10-, and 15-minute walking distance

+ SA1 areas:selected characteristics from ABS 2021
population census

Kerry Nice, Sachith Seneviratne, Youjin Choe, Mark Stevenson, Place-based Data Approaches: Data for analysis of spatial inequities in access to services, Life Course Centre Data For Policy Summit, Canberra, 15-16 August 2023.



Access to GP Services in Greater Melbourne

This map shaws the accessibility score per suburb. You can look up your suburh by
howaring tha mousa owver tha map,
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Figure 3: This shows the shortest path analysis of access to
services (represented by red dots) from every intersection in
the region. Grey areas have no 20-minute access, dark green
areas have access to one option and light green areas can ac-
cess both options.

Nice, K., Seneviratne, S., Stevenson, M., 2024. How many 20-minute neighbourhoods does Melbourne really have? University of Melbourne.



Climate sensitive urban
development tools



Methodology

: Phase 2:
Phase 1: e Phase 3: Analysis
Research Design at':'e:h:;:“ Framework
[ |
Mixed Methods ' Primary Data ‘ Secondary Data Technical Analysis Policy Analysis Sacial Analysis
Approach ) _

1. Technical

. 1. Document i
o Assessment: 1. Literature Beview = Hﬁm‘;ﬂdmg Analysis L Av;sl::]siﬁ:lltw
Quantitative Qualitative 2. Stakeholder 2. Spatial Data : . 2. Institutional ;
Companents Components Engagement: ] 2. Spatial Analysis: Analysis: 2. GEDSI Analysis
3. Climate Data \ ) ' J
3. Field 4 B
Observations: k.

- Policy analysis

- Stakeholder

- Heat modeling and |
thermal comfort

assessment engagement
-Climate scenario - Vulnerability Integration and Quality Assurance byt
analysis assessment Synthesis Development
- Impact evaluation - Social inclusion | | |
metrics / \_assessment 1. Technical Reports

A. Multi-criteria Analysis 1. Data Validation

2. Analysis Verification 2. Communication Products

B. Solution Development
1. NbS Framework

3. Academic Outputs

2. Policy Recommendations

Gupta, N., Bhatia, A., Dutta, R., Basanayake, S., Hammer, S., Demuzere, M., Nice, K., Duc, T.T., Sakkhamduang, J., 2025. Urban Heat Resilience: Bridging Science, Policy, and
Sustainable Design, Flagship Report (No. 978-616-91999-4—6). Asian Disaster Preparedness Center, Bangkok, Thailand.
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Gupta, N., Bhatia, A., Dutta, R., Basanayake, S., Hammer, S., Demuzere, M., Nice, K., Duc, T.T,,
Sakkhamduang, J., 2025. Urban Heat Resilience: Bridging Science, Policy, and Sustainable Design, Flagship
Figure 17 Extreme heatwave characteristics dampened by nature-based solutions (EKode, 2025)

Report (No. 978-616-91999-4-6). Asian Disaster Preparedness Center, Bangkok, Thailand.



Heat Vulnerability ranking- Bangkok Districts

Figure 22 Heat Vulnerahilitv Rankings Bangkok Districts (ADPC, 2025)

Gupta, N., Bhatia, A., Dutta, R., Basanayake, S., Hammer, S., Demuzere, M., Nice, K., Duc, T.T., Sakkhamduang, J., 2025. Urban Heat Resilience: Bridging Science, Policy, and Sustainable Design, Flagship Report (No. 978-616-91999-4-6). Asian
Disaster Preparedness Center, Bangkok, Thailand.



3.3 CALCULATING THERATING  * Megroouncodar temperature
= Strest Jaliotment ar temperature; and

The CST uses a point scoring system that reflects eadh Strest aliatment scake thermal comiort
Credit's relatree impact an the following urban heat
metnics (having regard to both day ard reght-time Credit points ard impact scores for each Credit

mpacts) are Anownin Tabke 5

Tabka 5. Summary of crodits and availsbia pants and mpact sooms

Urban D esign Cradits:
UDI: Wind paths 3 1 1 1 1 3 3 2 2 2
UDZ: Wind buffering,/ fitering 2 1 1 1 1 2 2 1 2 2
UD3: Street caryans 4 3 3 3 3 2 2 2 2 2
UDd: Graan and ble goen space a 3 3 3 3 2 2 2 2 2
D5 Retention of eisting tres canapy | 7 3 3 3 3 3 1 2 2 2
UDE: Water s=nsitive urban design [ 2 2 2 1 2 1 1 2 1
Cool Streets Credits:
C31: Shade [ a 1 3 a 1 2 2
C52: Irriggation 4 2 1 2 1 2 1] 1 2
C53: Coal and/for porous paverments ] 2 1 3 1 2 1 2 1 1
Cool Parks Credits:
F1: Shaae [ 3 1 3 1 3 o 2 2 2
OP2: Irrigation & 3 1 3 1 1 1 2 2
OF3: Coal andfor pomus paverments 3 2 1 2 1 2 1 2 1 1
Cool Homes Credits:
CHI: Site coverage 2 2 1 2 1 2 1 2 2 2
CHZ Site shade 3 2 1 3 2 3 1 2 2 2
TH3: Ste irmgeation 1 2 1 1 1 2 1 2 2 2
CH4: Passive cooling 2 a a 1] a 3 2 2 2 2
CC‘I-LE;‘C_:.:I‘C: ?\:c‘s green roofs and 3 2 F) 2 1 a a 2 2 2
OHE: Cool and/or pomus paveTents 1 1 Q 2 Q 2 Q 2 2 2
CHT: Alternative anargy SUEEY 3 1] 1] [1] 1] 3 3 2 2 2
Cool Bui Cradits:

3 2 1 2 1 2 1 2 2 2

3 2 1 3 2 3 2 2 2 2
(B3 Siteirrigatian 1 2 1] 1 1] 2 1 2 2 2
54 Passwe design 2 a 1] 1] 1] 3 2 2 2 2
g elkp= incheng gmen | 5 3 sz |z Jz |2 = 2 2
88 Cool and’or porous paverents | 1 2 1 2 1 2 1 2 2 2
OB7: Altarnative anergy SURply 3 Q 0 Q 0 3 3 2 2 2
Innevative New Technolegy Credits:
MWI: New technalogies B |2 2 J= [z J= = [z Tz ]
MVZ: Data callectin |5 |z [ 2

The waight ings reflect t
urban heat resiie
avalable to ea

relative pric

ategary af Credits tre best overa

noe outcomes. The weightings are defined inthe CST by the tatal quantum of Credit paints
fthe s category of Credits, as shown in Table &

Taivka 6. Surmmary of dafoult todk catagory waightings and total availabla paints par categary.

ool Buidings 15% 15
nnovative New Technologies || 10% 10
TOTAL T00% 100 points

As anexampie, 3 large-scale master planned o
= aver the full development ¢
pasition to implement urban heat
editsacross all of the s categones of
Credits If the project team decides not to mplement
ariy of the Urban Design Credits, the devetopment
wiould forgo 30 ponts dout of a possinle total of 1007
It is rat possinie for the development to "do mare™ in
other categanes to compensate This approachreflects
the high relative mportance given in the CST toa
well-desgned ulban morphology to ackeeve the best
possinle wriban Feat re: outcomes for larger scake
deveopments

Additionainy to acoount for vanabie and use cowver
withina development the CST applies 3 weighting
adpstment to tre caiculated performance (mpact) of
each Credit to reflect the relatie spatia er of land

For examgie, if street
s cover 40% of the total development area

resernye:

the relate performance (mpact) of the Cool Streets
Credits needs to be adpusted (factored up) from the
defautt weighting of 15% in Tabke &, wihich assumes the
spatial cover of Cool Streets, Cool Parks. Cool Homes
and Cool Buldergs withen a development are all equa
Mote this factoring only appies to the caloulated Credit
performance {impact) and not to the walue of the Credit
Paints earned. the farmer being used by the C5T ta
derive the Cool Suburbs Rating as described later.

The CST also considers devetopment type and scaleas
a key detes of the urban heat resibence Credits
that can be directly nfluenced by the development
ard therefore w! Credits shoukd be used to rate the
development

Takbke 7 outiines the relatiorship between the
denelopment typescale and the wrban heat resilience
Credits used for rat g the dewelopment

Taivka 7. Relationship batwaan davabopmeant typa/scalka and tha uiban haat rasiianca Cradits used for rating tha davalopmant

Larga pracinct ¢21000 lots) A

Madium precinct (1001000 kots) A

Smal precingt 10100 ots)

A0 (e capt Urban Desgn Categony)

Local {0 kats)

A (e capt Urban Design Category and Innovative Mew Technooges Catagony)

Single lot (Residential Cool Homes only

* Impact scares are for reguiar hot summes conditions (mas day temperaturs < 37°0) and not for sxtreme heat conditions

rmax day tampem ture =370

3 COOL SUBURES - USER @LIDE AND SCIENCE RATIONALE

Snghe hot (on-ressdential

Cool Buldings onby

Local streat

Cool Streats only

Local park

Cool Park s only

Siebentritt, M., Eadie, M., Watson, T., Day, S., Tapper, N., Nice, K., Nazarian, N., Pfautsch, S., 2022. Cool Suburbs: User Guide and Science Rationale. Western Sydney Regional Organisation of Councils.



Community co-design



DURING WORKSHOP

POST WORKSHOP

Workshop 1 Workshop 2 Workshop 3
Capturing Requirements Analysing options Crafting solutions

ng the design and trade

a Goal: mapping changes |n alignment Goal: refl

Goal: bullding a sharedvisian

street greening retrol with shared vision r maximum benefit
What are the priarities for a future t coreelements should be wild the street look in detail to
street? How does the street functior nclud a future street? Where deliver the desired outco Can we
now and how should it function in should they be included and how do push the desi rther i more
future? they align with the shared vision? mprovements?
Researc hers develop suite of options Researchers produce a new street Researchers praduce final, co
and technica support layout, ng greening. shade and designed street that aligns with
community reguirements gther resilience outcomes community vision
BREESE STREET SHOULD BE A PLACE THATIS...
v Safeand accessible for +  Greener +  Cooler +  Beautiful and cared for
pedestrians *  Treelined *  Llessconcrete *  Aspaceforcommunity

+ Notdeminated by cars *  Shady Water sensitive *  Leading by example
and parking *  More biodiverse

ABOVE: PARTICIPANTS WORK IN GROUPS TO CRAFT THEIR FUTURE
STREET

Kylie Soanes, Nano Langenheim, Marie Dade, Kerry Nice, Dom Blackham, Thami Croeser, Sarah Bell, 2025. Re-imagining Breese Street: A community co-design project.
Melbourne centre for Cities, University of Melbourne.



SECTIONM 1: ALBIOM STREET (TOP) TO FLOREMCE STREET (BOTTOM] INTERSECTION
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Kylie Soanes, Nano Langenheim, Marie Dade, Kerry Nice, Dom Blackham, Thami Croeser, Sarah Bell, 2025. Re-imagining Breese Street: A community co-design project. Melbourne centre for Cities, University of Melbourne.



Urban form constraints/enabling of
public health responses



We analysed mobility and pollution data from maore
than 500 cities during the Covid-19 pandemic in
2020.

¥

We compared trends in mobility and transport-
related pollution data associated with pre-, mid-,
and late-stage of the pandemic across all cities using
previously identified urban design classifications.

¥

We showed that mobility and associated transport-

related air-pollution declined across all city types in

the early to mid-stages of the pandemic, leading to
reduced risk of chronic disease.

¥

We show that in late 2020, levels of transport-
related pollution and chronic disease risk rebounded
most strongly in cities that afforded a mode shift
toward private motor vehicles and away from public
transit. We show this shift is also since associated
with higher rates of road trauma.

L 4

We suggest that, in the face of infectious disease
threats, city designs able to maintain levels of public
transport and constrain growth in private vehicle
use expose citizens to lower disease and transport
injury risk.
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Nice, K.A., Thompson, J., Zhao, H., Seneviratne, S., Zapata-Diomedi, B., Garcia, L., Hunter, R.F., Reis, R.S., Hallal, P.C., Millett, C., Wang, R., Stevenson, M., 2025. Effects of city
design on transport mode choice and exposure to health risks during and after a crisis: a retrospective observational analysis. Lancet Planetary Health 9, e467-79.
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Figure 5: Mean anomalies of PM., (pg/m?; A) and NO, (parts per billion; B) across the period of days 84-250 in 2020 relative to the pre-pandemic baseline (ie, days 1-20 of 2020) for cities in
each grid reference tile

Nice, K.A., Thompson, J., Zhao, H., Seneviratne, S., Zapata-Diomedi, B., Garcia, L., Hunter, R.F., Reis, R.S., Hallal, P.C., Millett, C., Wang, R., Stevenson, M., 2025. Effects of city
design on transport mode choice and exposure to health risks during and after a crisis: a retrospective observational analysis. Lancet Planetary Health 9, e467-79.



A E
L0 = 104
%' 1024 - %' 1o +
B = B R, ¥
51?_: ) " LR T g B 1004 - PR =
it 3t ;g O Tor gt %4 b t AP
EEO‘JS- +¥3 {i I i g;‘ 098 f }{ } i -{
) . i
T b-L
B3 0% EE 096
I - Enfey phase I
a MY e mdaiaspras a o944
&= Fecveryphaxe
a2 T T T T T T 1 oo
C D
g T
- F ]
£ F H
S - i oo i - i =
y £z :
| %3 o {{» }
i i { .
27 ]
23 2 }
B2 g4 o8
i n R
22 N
3 3 er
o6
F
1001~
E B 1,000 ruerreseernnenrasereanensasamnre ssors @ns nrene srenassacnresnrmessncerasen
£ R
o g o
1 BIERARG IR | b [ L
ig i3 . - -
B omed ] R TR I
#H R
TE TE
] E 09974 1 SE 097 1
i) i}
3 ?i o 13'; 09964 ]
oI5 T T T T T T ] oI5 T T T T T T 1
Hitica Ada  Bocpe  Nodh  Ocania  Sosh Ol
' Amenca Armerica
11n .
ié'- LR e g e S
: i1 RS B
-§ H of l { I l F
s oo
b
g 014
3
afca ' fala N Enrope N morth ’ Dcmnia ' south N aweal '
Ameica Aemerica

Figuee & Relative health risis 2o cated with air polution mdw tionsacmss continemts and pandemic phases dueto NO, (A-C) and PM,,, (DG}
Values » 1indicate increzsed health raks. Bars indicate 95% Os. N O =nitragen dioide

Nice, K.A., Thompson, J., Zhao, H., Seneviratne, S., Zapata-Diomedi, B., Garcia, L., Hunter, R.F., Reis, R.S., Hallal, P.C., Millett, C., Wang, R., Stevenson, M., 2025. Effects of city
design on transport mode choice and exposure to health risks during and after a crisis: a retrospective observational analysis. Lancet Planetary Health 9, e467-79.



Summary

My methods have mostly been quantitative, calculate numerical values of things, quantify changes, what
iImpact of changes on other things

Note down what you have published/taught/presented

Organise what you write, you will probably reuse some of it later

Keep writing, first drafts are not perfect but that’s ok, they are something

Keep reading, your research area will expand

R makes the best graphs

Worthwhile learning Latex (submitted papers do not need to look camera ready, but it doesn’t hurt)
* Version control? (git)

» Save everything locally, online stuff will disappear

* Collaborations, say yes (but also learn to say no)

* Try to focus your path, but you might not always end up where you think



Thank you

Dr Kerry Nice
Transport, Health, and Urban Systems Research Lab
Faculty of Architecture, Building and Planning
University of Melbourne
https: / /mothlight.github.io/

@ @mothlight@fediscience.org

{E UNIVERSITY | Melbourne
MELBOURNE School of Design
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