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Four Critical Truths in Relation to Climate Change
and Urbanization
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Australian Urbanisation
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Other realities

1. Increasing evidence that climate extremes may be
shifting MORE than the climate averages

2. Globally, there is a push for cities to become denser
(urban consolidation) therefore hotter

3. In many places around the world (e.qg. in Australia)
national and urban populations are ageing

4 Water scarcity is becoming a major issue for many
cities around the globe, especially in "Mediterranean”
climate regions
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Increase in mean and variance

Probability of ococurrence
-

Another Issue - How Might
Extremes Change?
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Time Series of Extremes for the "
Australian Region 1870-2099
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The Melbourne - \
Urban Heat Island
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The Melbourne
Nocturnal Urban
Heat |sland -
MODIS Maonthly
Data 2000-2006
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Lowghran, Michals
and Tapper. 2009a
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Urban Radiation and Energy Budget Simply
Explained

MONASH Loy B

Causes of Urban Warmth

= The nature of surface matedals {.e.
thermial characteristics and colour
{albado) of surfaces)

* Surface shapes and structures (the
compiax nature of urban geometry)

= Alterations in urDan air quality

= The presence of heat sources (cars
Industry, space healing, metabolic
heal, etc)

* Surface waterproofing and especially '
removal of urban storm water
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Field Observations:
The surface energy halance
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Modelling the Impact
of Urban Consolidation —
on the Melbourne
Heat Island -
Melbourne 2030 Plan
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Mean surface temperature fields
far G200 and 1400, with currant
urbian fabric {A) and projectad
urban fabric (B)
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Heat and human mortality

= Definition (no formal dofinition of heatwava)
+ BoM “prolonged pericd of excessive hoal®
» Lames! caase of monality natural harard (BoM, Borden & Cuttsr 2009)
+ Pagsg threa! - uniike Toode'cyclones and undormeponted
« Examples
= Most famous heahwave-mortality event Ewope 2003
= As many as 35,000 excess daaths wee assooiated with the 2003 event
= Boniston, 2004 Gaaphys. Res. Letters *_shope of things 1o come™
& fumirnlia amaller numbers (374 sxcess deaths in JanlE heal wave ayvanl),
= Placa Specific
= Features of the nalural and bult anvirnments allect heat oads
= Demography, socio-economics and undertying health status mportant
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DHS Report Released
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Heat thresholds for other Victorian centres
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The Health Costs of Extreme Temperatures

= For AMI health costs ONLY for Melbourne {i.a. not including
maortality costs, other climate sansitive diseasas or the costs 1o the
economy of lost productivity)

* 210 excess admissions over penod of 1999-2004 & S8K/day fora
average of 5 days = $8.4 million

* Projected dramatically increased costs of treating climate sensitive
diseases over the next 25 years; e.g. Cardiovascular Disease 142%

* Combined effects of climate change, increased health care costs,
increased urbanisation and aging population = 5858
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The Spatial Dimension of Heat-Health Vulnerability |

SEIFA quintes (JRSD} Proparion of parscns aged 55+ y0a's
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The Spatial Dimension of Heat-Health Vulnerability ||

Loughnas M, Mchoda N, Tagpor N Demographis, seasonal,
and aparial dife in peutn my Iinfaredis
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DoH-Funded Spatial Vulnerability Analysis of
Melbourne's Population to Extrerme Heat
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Trends in Outdoor Thermal Comfort for Melbourne
under Projected Climate Change
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Strategies for
improving urban
climate

* A range of stralegies
available including solar
contmd, insulation, usa of
weitar in the eanvironment,
ventilation, etc

* | balieva that the most
efaclive way to im
thia wrban srvirnme
a range of banafits
[improvad human com fort,
reducad fim danger and
reduced watar scamcity) s
o rEntroduce watar into
tha urban tandscape Lo
micrva towarnds Waler

Sensitive Citms

nt, fos

Cities as “Water Supply
Catchments”

= A mubt-million dollar, innovative
and muitidisciplinary initiative
lzad in Austrabia by Manash
Lirivarsity

Baing supportad by tha Nabornsal
Water Commission, the Viclorian
Siate Governmant and industry

Hightly ralevant natiomlly AND
imternationally - particulary for
cities with issues around climate
change and walter scarcity T hezrmpeas the potential of
slorm warder o overcome
widter ghovtapes, neckice rrban
Meat inlarcd effects. aref
tmprroie e lavlscape ard
ftvemhility o Aveefrelionr cithes.

Dbt Ao sl e senStrecities, org. auy
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Cities as Water Supply Cur reseqrch program ains o

Catchments Project M%w
($15-20 m over 5 years el e ks suel togeny e
beginning 2010) oo s puma ok

Indicative Research Questions Relating to WSCs
and Human Health

= By how much do we need to reduce whan lemparatures to avoid excessive
martality under heat wave conditiona?

= Can UHI mibgation stralegies, mcluding re-incorporating water inte the urtan
environment, provide “headroom” for some of the reglonal warming that is
now unavosdabla?

* What are the attnbutes of a WEC that improve human thermal comfort?

& Can we manipulats urban climates to maximise winted and redlcs
surmmestime minimum temperatunes?

* What are the opportunities for immediately “pre-haatwave’ landscaps
treatment to mduce thermal siress?
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Water sensitive cities — keeping water in the urban
landscape to achieve cooling |l

Thunderstorms as Analague for WSUD
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' Concluding Comments

& Clirmate change posos particular
problems in wrban areas - probably no
rnoee 50 (ten n the world's
Machibarrnnaan regiong

= It iz critcal 1o find Inncrvative, cost
eflective kbd omdanonmentaly Tnendly
apprcichas 1O miligata he [mpots of
elimate change N urban arsas,
partctilnrty 10 sobve Ssues around
Fwrart haalth and winlse soanify.

War i wocking Towargds o solution for
those problems. - ineably sorme of

P
these appeoaches will involve LY i
InncrviElive use of urban walen, in vemer Caplim ared
pasrlicular wiesfewaler mpuse and siomm e
walir ininrvsfing jand by irmpiliclion
drarmialic Increasas m g

infrashuchoe), watar sodrceyd thal ane
curmlly washod
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