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Australian heat waves

In Australia heat waves claim more lives than any

other natural hazard

Definition (no formal definition). - BoM “prolonged period of excessive heat”

— Passive threat - unlike floods or cyclones (deaths often under reported as
heat related, associated illness and hospital admissions)

— Australia
— Brisbane 2000 22 deaths 350 hospitalisations
» 2001 287 people hospitalised 2 days
» 2004 12 deaths 221 n hospitalisations
— Sydney 2003 15 excess deaths per 100,000 people 3 days

— Adelaide 1997 10 deaths, 250 hospitalisations Adelaide 2008
(increased effects mental iliness, elderly) Adelaide 2009
37%increase in mortality esp. 15-64 years

— Melbourne 2009 62% increase mortality (374 excess deaths )
Place specific
» Features of the natural and built environments affect heat loads
 Demography and underlying health status of resident population.
» Every heatwave is different —timing, intensity and duration.
One size fits all rule does NOT apply




Photos from The Age and Sydney Morning Herald January 12t 2010.



Sleepless in the city: Melbourne sweats through
equal-hottest night
THOMAS HUNTER Age newspaper.
January 12, 2010

Melbourne has notched its e% al hottest night, the most uncomfortable in the city since
1902. Melbourne reached 43.6 °C followed by overnight minimum T 30.6 " °C

Laverton hit a high of 44.7 and Avalon 44.6 , while Geelong ﬁ_eaked at 44.9 degrees
44s and 45s were quite widespread through the western two-thirds of the st ate

Meanwhile, more than 30,000 customers have suffered power cuts after the
extreme weather caused distribufion tfransformers to overheat.

At Chadstone Shopping Centre more than 43,000 people had crowded into the
cool halls by early afternoon, while the Melbourne Sgorts and Aquatic Cenire was so
busy It had to lock out new customers after lunch . 50 over-heated hopefuls queued
outside the Albert Park pool hoping to get in for a swim as others left.

There were also four reports of children who were left locked in ca IS.

Extreme heat —caused 247 trains , or 12 per cent of the day’s services cancelled

By 8.30 last night, ambulance paramedics had attended to 100 people  who had
collapsed or fainted, 17 of them suffering heat exposure. Among the cases was a call to an
18-year-old with heat exposure after playing golf in Moorabbin, and a 74-year-old woman
affected by heat after lying in the shade in Eaglemont. A 94-year-old man” who went for a
walk at Black Rock and was later found on the footpath.




Establishing threshold temperatures in Melbourne

Extreme heat and mortality

* A good predictor of excess daily mortality was the average of the early morning
minimum temperature and the previous day’s maximum temperature

¢  Minimum temperature also a good predictor
(Nicholls et al. 2008)

Daily av. temp. 30°C threshold Daily min. temp. 24°C threshold

= 15-17% increase over 65 =19-21% increase over 65

L

=]

Mortality anomaly

E s g g
1
'I_Il_l
e | S |
i
T . Ii
=
r—i—|_T—;I——

=
«@
=
(-]

e
-
H
;
{

=
-«

=
.
=
=

w
=

10 12 14 1® 18 20 22 24 26 28 30 32 M 3}k 6 & 10 12 14 16 18 20 2 24 26 28 3
Mean daily temperature (yesterday's maximum and this moeming's minimum) This moming's minimum temperature



Major centre (SD))

Threshold temperature

MONASH University %%

Tmax Tmin LMeanT
Bendigo (Loddor) 400143 | 8% 22018) | 2% 32(23) 18%
Wodonga (Hume) 4016y | 2084 28 (4 5% MNone Mone
identified identified
Latrobe Valley 36 (413 16%% 22 (8) 22% 30 (25) 18%
(Gippsland)
Horsharm 380103) | 1084 None MNone 32 (33) 10%
(Gramp ians) tdentified | identified
Hamilton 42 (6 5% 24 010y | 7% 34 (2) T
(Western District)
Lales Entrance 38021 15% 23024y | 7% 30 (10 T
(East Gppsland)
Geelong (Barwon) 400191 | 1084 200110 | 4% 28 (39) 15%
daylag
Shepparton 43 (3 36%% 26 (8) 15% 30 (23) 15%
(Goulburm)
Ballarat 32013 | 5% 18 (65) 10%% 28 (16} 18%
(Central highlands)
Mildura (2vIallee) 44 (1 18% 27 (16) 1084 35 (20) 10%




AMI admissions to hospital.

Winter

(a) UNIVARIATE CLUATER MAFP (LIZA) MAXTMAL AMI SEASON

(k) UNIV ARIATE CLUSTER MAP (LIZ4) MINIMAL ALMI ZEAZON

Summer

MONASH University
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Mortality &
Morbidity

Vulnerability Index
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Emergency management and heat

related risks

o This study will;

— Identify threshold weather conditions for mortality in
Australian capital cities;

— describe spatial distributions of human vulnerabillity to
extreme heat, and provide information to target
emergency responses during heat waves.

— Baseline risk will be used to predict changes in
vulnerability in relation to predicted changes in
climate extremes associated with climate change.

e Similar approach to initial Victorian “Hotspots” but refined
the index and added new variables to assess urban heat
and access to emergency departments.

* It must be noted that this study is ongoing and the information
presented are preliminary results
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Composite Vulnerability Index for Adelaide
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Component Score Coefficient Matrix

Component

1 2 3
Percentile Group of Ages .334 .165 -.081
Percentile Group of 241 .018 -.055
PerHighAccomodation
Percentile Group of .098 104 .364
NeedAssPer
Percentile Group of Loneper .320 129 -.065
Percentile Group of .010 -.088 162
OtLangPer
Percentile Group of .195 .544 .021
MIN time_s
Percentile Group of 110 494 .085
MIN _distan
Percentile Group of ACFper .243 .021 -.157
Percentile Group of VegPer -.138 161 .128
NIRSDDecile -.219 .070 .816

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.
Factor 1: socio vulnerability
Factor 2: inaccessibility to emergency services
Factor 3: social disadvantages
These variables explained 76.67% of the variabiltyhe original 9 vulnerability

variables. Margaret Loughnan & Thu Phan



City Tmax | Tmin | meanT | AT PMA 3 PMA 3min  PMA3meanT | PMA AT
Tmax
Adéaide 15010 | 28028) | 34027) [43.(16) [44(2) 28 (7) #$Q) NA
Brishane 4121 | NA 32(7) 1 39423) | 58(4] 25(11) al3) 43(4)
Canberra NA NA NA NA 33 (4-day)l2 | NA (4-dav) 28 (4-day) 37 (4-day)
Darwin S7(3) |NA [NA |3TF | Weskly Weekly Weekly Weekly
(38)
Hobart 3[5(13) |NA 126(I) | 33 13 (4-day) |15 (4-dav) 28 22 (4-day)
(4day)

Melbourne $2(81 [ 27(3) | 30(39) [42(12) | 40(4] 24 (2) 32(4) 41 (4
Perth £2012) | 25(18) | 32020) [45¢4) [42(3) NA i2(6) 4]
Svdney 04 | NA NA 3T(58) | NA NA NA NA

*Table. Threshold temperatures and frequency of occurrence in parentheses.

*Threshold temperatures in C for each capital city inclu ding Apparent Temperature
(AT) and short periods of hot weather (3-day prior moving average).

Number of occurrences in parenthesis.

«*Darwin weekly data hlghh AT in dry season associated with increased deaths
possibly the bund -up to the wet season. As Darwin mortality data is weekly total

mortality we could not process 3-dayPMA.




(a)
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Figure 4.11 Proportional change in days above threshold temperatures in Sydney.
Results show the proportionate change from 1990-2010 CCAM data to future CCAM data,
2020-2040 B 2060-2080 for two emission scenarios, Bl & AZ. In 1990-2010, the
proportional change is always 1 because this is the baseline period. Results show change in
days above (A) maximum threshold temperature and (B) apparent threshold temperature.

Table 4.8 Average number of days per year the temperature exceeds threshold for
apparent temperature, The first periods of data (1990-2010) are taken from BOM
Observations and CCAM projections and the future periods (2020-2040 & 2060-2080) are
taken from the proportional change identified within CCAM projections. The threshold
temperatures are detailed in section 3.4.1

Apparent Temperature threshold

Emission Scenario
BOM | CCAM | B1 | A2 Bl | A2
1990-2010 2020-2040 2040-2060
Days per year
Adelaide 352 0.86 6.52 7 9.05 10.76
Brisbane 5.92 1.58 43.78 42.22 5001 89.73
Canberra NA NA NA NA NA NA
Darwin NA NA NA NA NA NA
Hobart 6.86 114 38.59 4488 62.03 64.02
Melbourne | 1229 462 39.40 45.23 5245 60.31
Perth 157 0.67 2007 22.20 35.55 43.06
Sydney 0.86 352 5.3 493 5.8 6.07

Kellie Lynch Hons Thesis 2011




Cltles as Water Supply Catchments

Overvelw project

* to harness the potential of storm water to overcome water
shortages, reduce urban temperatures, and improve waterways
health, population health and the landscape of Australian cities.

e P3 Green Cities and Urban Micro-climates

— Urban Heat Islands

* Areas within a city where the impervious urban fabric stores heat
during the day and emits heat slowly overnight

— Human thermal comfort

« state of mind that expresses a persons satisfaction with the
surrounding environment.

— Human health

* reducing heat related mortality and morbidity by implementing
WSUD and CSUD.

— Adaptation to heat
 Human physiological adaptation is limited
« BUT technological and environmental adaptation aid this process.

It must be noted that this study is ongoing and the information
presented here are preliminary results



Exposure Human factors Heat loss
affecting heat storage

Long wave/short wave

radiation from the sun and = Convection/conduction
built environment \ /
, Radiation
Physical activity /
Occupation or recreation \ _
Evaporation
Air movement Age ] Air movement

Obesity

Chronic disease

Disability

Social circumstance
Acclimatisation

Metabolism

www.healthyheating.com/Thermal_Comfort_ Working_Copy/HH_physiology 4 nerves.htm



Mawson Lakes

*Recent survey data from Mawsons Lakes in Adelaide
metropolitan area

248 surveys were analysed. Data from a mobile
weather station was included in the HTC analyses

data were collected during 4 sessions between 14t
and 17t February 2011.

analyses includes
chi square
Human Thermal Comfort models



p

OUTDOOR THERMAL COMFORT QUESTIONNAIRE

/ uy
famy

MNote: this questionnaire is entirely voluntary if you do want to complete it or any part within it you
are under no obligation to do so.

Date _J [ Time _:_am/pm
QUESTION 1 GENDER: MALE/FEMALE
QUESTION 2 AGE GROUP IN YEARS: 18-30, 31-40, 41-50, 51-60, =&0.

QUESTION 3 DO YOU LIVE IN MELBEOURNE: YES/NO
QUESTION 4 TEMPERATURE

Dressed as you are at the moment, please place an X on the scale to indicate how YOU feel at the

moment

- |“ | |ml ‘ | | ‘m | _ RESLUTS FROM Chi sq test Chi =q and p value
QUESTION 5 WIND Gender® ASHRAE scale x'=10.1 p=42
Would you like (please circle) _

Mare air movement no change less air movement Gender*activity 30mins prior x =2.8 p=.57
QUESTION & CLOTHING Gender*wind preference X'=1.02 p=59
Circle all the items of clothing you are wearing at the moment
Singlet /singlet top Skirt/shorts Long sleeved shirt/jumper Gender*location 30mins prior X =89 p=.63
Short sleeved shirt/tee-shirt Long trousers (light weight) Jeans
Shoes and socks Shoes Sandals/ thongs

Age group *ASHRAE scale X=27.8 p=92
QUESTION 7 ACTIVITY " — - - = -
During the last 3% hour have you been mostly (please circle) Age groupToctivity 30mins prior ¥=17.1 p=36
Indoors/air condisionsd indoors outdoors Age group*location 30mins prior X=8.6 p=37
Please rircle which activity best describes your actions during the past 3 hour
Sleeping  Sitting Standing Walking Exercising ASHRAE scale*activity 30mins prior X=30.2 p=86

THANK YOU FOR YOUR TIME ASHRAE scale by location 30mins prior | x'=35.9 p=016

Adapted from Spagnolo and De Dear



xtreme heat and mortality

* Agood predictor of excess daily mortality was the average of the early morning
minimum temperature and the previous day’s maximum temperature

*  Minimum temperature also a good predictor
(Nicholls et al. 2008)

Daily av. temp. 30°C threshold Daily min. temp. 24°C threshold
=15-17% increase over 65 =19-21% increase over 65
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Mawson lakes point data for mobile weather stations Dr Andrew Coutts CAWSC Monash University



Adelaide SET session 4 (lunch time on 17" February adjacent to
waterway)




Heatwaves are associated with increased mortality and
morbidity and cause extensive disruption to services

Adverse impacts of heatwaves are disproportionably
represented amongst the elderly and the poor living in
urbanised areas — environmental &social justice.

We have identified threshold temperatures above which
mortality increases in all capital cities — activate
preparedness plans.

Modelling changes in extreme hot days to 2030 and
2050 demonstrates increased incidence of hot days in all
capital cities.

Need to be proactive and use vulnerability maps to drive
short, medium and longer term adaptation strategies.

There is a definite need to adopt sustainable new
technologies capable of adapting our environments to
cope with exposure to extreme temperatures



