. A-void-ing the deadlock:
/ make space for the future \
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Elders identified the following qualities as
critical for resilience

Connection. A sense of belonging and connection to family, community and

culture, with Elders as givers and receivers of culture, respect and care

Sharing. A willingness to help anyone who needs it, even if you don’t have much

yourself
Participating. A strong work ethic — just getting on with it

Identity. Visibility of culture and support for young people — from the Indigenous

and wider community.

Source: Resilient Sydney, A strategy for city resilience 2018
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Fixed

Penrith
Emu Plaig

¥ S Marys

\

Glenmore Park ’ . {
; - St Clai

L
.

Heat in.SYdney’s west a ) - Bayswater power station

In current systems (urban, political, societal) many things are fixed: this makes change very difficult
* Housing market: affordability

* Transport systems; highways and car based
 Energy grid: central grid, coal based
 Supermarkets: food miles, unhealthy food
e Climate: hot, dry and wet

 Urban development: Oran Park



Oran Park &%%

People living in the 4-2-2 formula: four bedrooms, two bathrooms and a double garage. The ‘town’ as it is called in the

Master Plan has: ‘one of the State’s biggest Woolworths, a public primary school, Catholic and Anglican schools nearby that
go from kindergarten to year 12, three floors of offices including a “smart work hub”, two artificial lakes, pedestrian

walkways and cycleways, an aged care center and a new library and community resource center that opens soon’

(Maddox, 2018)



Impact

Google Earth S
Water: Treated centrally in waste water treatment plant. Polluting oceans and rivers, vulnerable for (flash)flooding.

Energy: Mainly coal fired power plants, centrally distributed. Carbon emissions, heating surface water, depletion of resources
disturbing ecosystems and the landscape.

Food: Large scale produced, supplied centrally through the supermarket. Vulnerable for diseases and market change, ruin the
landscape, foodmiles, waste produced during and after consumption. Leads to inequity.

Biodiversity: Nature as protected space in ‘reserves’, being destroyed for production (forestry, energy, urban development). Limited
biodiversity in cities. No trees, no cover: heat islands

Climate: efficient urban design increases vulnerability for disasters (flooding, fire, drought, heat).



Resilient?

*  Blackroofs: hot

* Notrees - noshade: hot

*  AircON: energy bill

*  Two cars per house: energy bill

*  Nogarden —no nature

. No community, individualism

. No health: obesity, mental iliness, violence
. No mercy

How can we let people live like this?




Centralised

Not only is change difficult

These centralised, short-term practices create an environment in which people are more:
* Unhealthy
e Stressed

* Violent
e QObese
e Mentally ill
 Unsafe

Really, how much prove do we need?



New Normal

CHANGE

is the new

NORMAL

deeperstillministries.com

The change will however take place, no matter what we do
This imposes new requirements to the way we design our city

Those requirements are difficult to achieve for politics, society and the city



Deadlock

There is no choice when all seems perfect as it is, yet raging fire and epic storms tear
at our being to face and forward us towards new beginnings (suntwirl).

This is the deadlock: a fast change is needed while we are still locked-in in our
current rusty systems






INDEPENDENT

) )

Australia pulls out of climate change targets
agreed at Paris conference

‘Cheaper power has always been our number one priority’

| |
dick to follow
The Independent

22 August 2018






Zeespiegelstijging Veiligheld Zoetwater 0-5cm SLR:
“n L0

I
Versne'de zeessiegelstiging RCPES — Mediaan . .
Versnelde reescieselstiging ROPLS 2005: Katrina, New Orleans
154 W Deitescenanc’s 3.5 ¢ 2008: Nargis, S-E Asia
3 F"j';ebr;ce 2011: Yasi, Queensland
g9 Mangkhut 30 2012: Sandy, New York
‘é Debbie 2013: Haiyan, Philipines
g 25 Irma &5 2015: Patricia, Mexico
e P'Vt'a"_a 4 2017: Debbie, Queensland
atricia ¢ ]
:;"c T = 2017: Irma, Caribbean
£ 2017: Maria, Caribbean,
e 15 15 .
2 1 2018: Florence, N Carolina
§.C o 3 2018: Jebi, Osaka
g 2 I 2018: Mangkhut, Macao & HK
0.’ - s 1 I- .
1i- These hurricanes(at 0-5cm SLR
ap! a8 | caused serious damage. What
7995 2020 2050 2075 o0 T W nW1s 2120 ) .
e happens if SLR rises further?
V1: Sluitfrequentie Maesiantiering 15 eens per 3 yoar 21: Cnzeker Spiyxenisse voldoende betrcuwbaar
V2 Herhalingstijd ontwerppeil Maeslantkering is 100 jaar olternatief is voor Bernisse 2100: max 3m.
Sluttfreguentie Oosterschelde 15 10 keer per jcar 22: KWA jgoriyks ingezet, cens in S jcar 20 dagen 2200: 5-8
Spusen ssedmeer beperkt effectief (B1) hyidig streefpeil) Z3; Lek stewds vower tertoden m'/s nodig op : 2-om.
V3 Switfrequentie Masslantkernng & eens per joor brsboar @ houden . ,
V& Suntfrequentic Moeslantkenng s 3 keer per jaar 24 KWA struztures) ingrzet. Capacitei: vergroting Th|s means we’'ve only seen 2%
V5 Herhahngstijid ontwerpped Qasterscheldekering is 100 jaar mogelijk nodlg. Hellandsche Dssel mogelijk niet .
V&: Herhahngstiid ontwerpped Manngutetdom 15 100 jcor meer brutkbaor en dus oostelijke aanvoer nodhy. SLR of the max scenario 2100:
Spusen Dsseimeer beperks effectied (B 0,6m hoger streefpei]) 25: Bemvsse regelmetig miet meer brulkboor o
VT Switfrequentie Qosterschelde Is 100 keer per joor Spiferrisse geen gltematie! 98% to come
VE: Herhahngstiyd ontwerpped) Afsluntdik 1s 100 yoar 26: Sigmtficant grotere watervraag con Usselmeer
dodr teencme doorsposibehcefte gls gevolg van
tcengme zoutvracht

Deltares, 2018



NSW The Netherlands

Percentage of electricity by primary fuel type for NSW (2016-17) ToDo: 95% renewables
RET: 13% '
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Prognose te versterken dijken
Stand van zaken per 31 maart zo18

Toename veilige dijklengta (km)
B Reeds veilige dijklengte (km)

Prepared

(Optellingsverschillen worden

2016 2017 2018 2019

2020

2021

2022

314.3

2023

2024

Tabel 5: Potloodprogrammering 2025-2030

Potloodprogrammering 2025 - 2030 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

veroorzaakt door afronding)

Gerealiseerd

Prognose

Nr.op Project-

kaart nummer Naam project

601 02H Sterke Lekdijk: Klaphek-Jaarsveld

602 02) Sterke Lekdijk: Vreeswijk-Klaphek

603 02G Sterke Lekdijk:
Salmsteke-5choonhoven

604 27E IJsselmeerdijk

605 17D Kerkhovenpolder-Duitsland

606 27F IImeerdijk-Almere Poort -

607 27C Kunstwerken Noordoostpolder

608 135 's Hertogenbosch-Heusden

609 21Al Spijk-Westervoort

610 22B) Everdingen-Ravenswaaij

611 22BK Heerewaardense Afsluitdijk

612 22BI Gorinchem-5liedrecht

613 22AT Gameren

614 22BL Sliedrecht-Kinderdijk

615 13H Boxmeer-Cuijk

616 Maasboulevard Cuijk

617 03L Helderse zeewering

618 03Q Dijkvak Markermeer (D22)
Schardam

619 03p Dijkvak Markermeer (D18)

620 34AL + 34AM Vecht Noord Zwartewaterland

621 34AR + 34A5 Vecht-Oost

Legenda: * x>

* De in geel, blauw en oranje weergegeven projecten zijn als resenvering overgeheveld naar de ‘potloodprogrammering’ van het
programma, omdat nog niet een beoordeling is doorlopen die aan alle aspecten van de wet voldoet. Vioor de grijs getinte projecten
geldt dat nog geen ILT oordeel is ontvangen maar deze wel zijn opgenomen in de planning van de ILT. Programmeren van deze
projecten is momenteel nog niet mogelijk, omdat een bevestiging van een onvoldoende beoordeling door de ILT een voorwaarde is
om opgenomen te kunnen worden op het Hoogwaterbeschermingsprogramma. De projecten zijn als kansrijk te bestempelen en
derhalve als reservering meegenomen.

Verkenning I Planuitwerking Bl Realisatie

Deltaprogram, 2018, Ministry of Infrastructure and the Environment



What next?

What do we need to do?
Create space for the future

The future demands two things:
1. Dealing with sudden, surprising, unprecedented, change

2.  Secure the supply of resources (FEW)
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Before

Resilience

Rebuilding
(by design)

After




Resist Respond Anticipate

Imaginable

Imagine

‘Engineering’ ’Design’ ‘Adaptive Design’
<€ >

After: De Jong, 2012



3 Paces

Fast Urbanism

Housing
Economy
Traffic
Parking

Calculation

Slow Urbanism

Ecology

Food/Urban Agriculture
Nature/ecology

Culture

Creation

Suddenism

Flood

Fire
Earthquake
Tsunami

Intuition

Source: Roggema, 2015
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Team-S, Athens

This means we need to design our cities fundamentally different
Instead of determining the land use in detail (as is common habit in land use planning)

Create the voids in the current urban landscape to be able to develop the uses needed in the future, and make space for the
unknown future

Prevent ourselves from getting locked-in

Thinking in options and potentials



Redundancy

Redundancy is needed to allow for initiatives to be taken. Without space to develop, there is no opportunity. This can
only happen if in the area spatial voids are ‘planned’: unplanned space (Roggema, 2012).

To enhance serendipity (the opportunity to develop ‘as it comes’, oblique, indirect, planning is needed.

Places that can be developed at a later stage, when the benefits for everyone are evident. For instance when space is
needed to accommodate climate impacts, migrants, energy generation, or ecological quality.

These potentials need to be mapped so we can make conscious decisions.




Mappin:
- Redundancies
- Voids
- Potentials

Sun, Air, Wind, Climate, Ecology, Water and Soil
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Water system

Sydney basin

GSC, 2017
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Transform city design
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Direction 2 o Live with our climate

Supporting action
X\&
(\\
ACTION Enable affordable access to I@Qwable and resilient energy
Strengthen: Research\b 2018
e
Access to secure, clean energy This a 'ophas began, bringing new This is especially necessary in the
supply was a lkey conegrii jor our P @ﬁrs together to collaborate and hottest areas of our city where
community, particularly during @S@elop a large scale renewable access to cheaper air conditioning
extreme weather when network energy and energy storage model can be lifesaving. Investment in
failures are most likely to occu for take up byhouseholds in the city. complementary battery technology
sav\/[r@@a@wﬁﬂﬂae@m@y s The model will encourage institutional  has the potential to provide local
solution, emphasisin Impotance  investment in household energy energy backup in times of peak
of affordability fo rable people. to make solar power accessible demand, whilst also reducing our
«‘\e and affordable for more people. contribution to climate change.

Source: Resilient Sydney, A strategy for city resilience 2018



Emissions

Residential

Electricity and gas
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Residential ' |

Transport




Solar-PV

installed

A solar desert 'ﬂ
|




Grounds for Change:
Energy-potentials
Northern-Netherlands

wind | hydro

geothermal

biomass

Roggema et al, 2006
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Future situations \ Roggema et al, 2006
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Renewable potentials mapped to determine the best

Groningen, the Netherlands

10 km

i

A
AA

Potentiegebieden

Zonne-energie

Ondiepe aquifers

Windenergie

Geothermie

Zoekgebieden

Biomassacentrale

Getijdecentrale

Osmosecentrale

Inundantiecentrale

Gasveld in

geothermiegebied

Warmteaanbod met
8 km radius

Gas boorpunten

Afvalaanbieders

Roggema, et al., 2011
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Solar foil on solar meadows
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Solar on surface water

o, J

Meadows in saline soils

Prosad et al., 2018



National energy perspectives

Bottom-up from the regions Inclusion of energy in the Energy directs the urban
urban landscape landscape

Prosad et al., 2018
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An average Sydney household

Total energy demand (household and transportation) of a household: 34.0 Mwh ;.

Total demand all-electric (electric car, electric cooking): 11.4 MWh (from renewable resources)

electr

If the household had an energy-efficient dwelling and use mainly public transport and (electric)
bikes = the area of PV could be reduced to 35 m?

Roggema, Van den Dobbelsteen, elective Zero Carbon Sydney, UTS Masters of Architecture, May 2017
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Energy Flows (Petajoules) for 10 000 Homes - Current Scenario Energy Flows (Petajoules) for 10 000 Homes - Sustainable Scenario Energle & Ru'mte, SUmons et al-, 201 7

Total 2000

SmallPV 170
700% increase
Solar Hot Water 120
800% increase
Air Source Heat Pump 60

Net Exports Net Imports
1 0.9

2201 Residential

10 000 Homes
Direct 0.35

Direct Total 350

0% Increase
Black Coal  12156.9 11001.1 i -
jack Coa Fossil Fuels 1800% Increnna 800 Residential
Used Total Total 457.4

64165 10 000 Homes
Transport Geothermal g0,
Uranium 3683 Total Useage 1.6428 Introduced
Hydro 9o
400% Increase
Natural Gas 33966 Lage PV 150
2400% Increase
Brown Coal  634.9 Transport
ol 6806 4 6. 16428
PG 903
Potential Conversion Loss 450 Large Usage
2950
10000 Homes
Total 0.46
Bio Energy Total 2500
Hydro 55.1
Residential Wood Waste
Al
Wind 439 1?75'4 5000% Increase
246 - Bagasse
600% Increase
SolarPV 246 48 Green Waste
Renewables Introduced —
Total mall Biomass
Solar Hot Water ~ 14.9 mooo;r ?r:cvrvsaass(:
Biogas
198.1 400% Increase
Biomass  198.1 ‘Sulphyte Lyes
1000% Increase
17.5
Biogas  17.5 8 10 000 Homes Ethanol Transport 10000 Homes
i Total Useage 0.46 350% Increase P Transport Total
75 Conversion Loss o Direct Total 800 10 000 Homes 1,642
i Loss 0.27 Biodiesel ) E
1931 Direct 8.0
2000% Increease

Biofuels 7.5

Roggema, Simpson: GO BALLS! UTS Master Design Studio, March-July 2018



Linear -> circular system

Increasing today its connectivity that delivers customer value. ..

v~ Shared assets
more efficient

v~ Utility scale
cheaper than
distributed

v Shared assets
more efficient

Utility scale
cheaper than
distributed

Being
connected
creates value
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batteries

Source: Ausgrid, 2018
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Solar Radiation
Kwh/mzlday

Roggema, Van den Dobbelsteen, elective Zero Carbon Sydney, UTS Masters of Architecture, May 2017
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Solar energy poten

Kriiaxner

I01§- Jsuv IL 2ELE

EXPECISD AVERAGE
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22.2WNH PRIMARY EMERGY
(INCLUDING GASs HEATING)
6.45MNH SOLAR
(EXCLUDING GAS HEATING)
26sam OF PV REQUIRED
5.5 ANH AHWUALLY SOLAR
(INCLUDING HEAT PUmP)
3usaom OF PY REQUIRED

SOLAR MArPPING

EXPECTED AVISAGD
DAILY PEERFDEMANCE
(K PER soum/PEE W2/
AsmuaLLy?

5948 -6095

EXISTING SOLAR

EXPELTED AVERAGE
DAILY PERFOBMANIE
CEME/ENP/TAY)

3.73-4.14
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LGA Area People Total Dwellings Detached Houses Medium Density High Density Gas Electricity  Biomass Potential Solar PV Potential

ve :

paar B - of abroofsEVEE | nemselves 5o -

Hunter's Hill 0 2 e Z?O 340% 'ggh p @ 24+ %t‘on 76255 1.08

34.00% S 2320% 1317 448N o7

ea 13.10% p 8000+ 12019 1470
©000-7000

= 2 ential 2= - Res afid TN s -

Mosman El lZ ee1 rgﬁ %r 24+ ©000-7000 255.38 2%

(km2) (Per Hectare) (GJ/Year) (KwH Per Year) (Tonnes) (km2)
Bayside 50 1 54457 52.70% 15.00% 25.90% 2124 50008000 82853 7.90
Blacktown 240 15 100,779 82 50% 13.20% 380% 10-21 7000-8000 12203 25.18
Burwood 7 51 11,888 5140% 20.10% 27.70% 21.24 4000-5000 22255 208
Camden 201 4 19,320 91.00% 7.80% 020% 1921 7000-8000 508.48 1882
Campbeltown 312 5 51,285 79.60% 18.40% 1.70% 1921 8000-7000 31062 14,05
Canada Bay 20 45 22,103 4340% 10.00% 26.00% 17-10 142003 550
Canterbury-Bankstown 110 35 56,031 60.60% 27 40% 11.10% 18-21 Wne‘ 123450 2384
Cumbertand 7 45 38,463 60.20% 24.40% 15.00% 163! P 896.50 14,01
Farfield 102 20 60,163 73.00% 18.30% d ih 81303 18.90
Gearges River 38 30 25,400 57.20% nm ﬁ 16-21 es 802.35 10.36

<

3

North Sydney 257 hogn 17.70% 23.70% 2124 £000-8000 1079.20 4071
Northemn Beaches 1 t 12.90% 25.70% 00.80% 13-17 4000-5000 88447 3.8
Paramatts 84 74572 12.90% 25.70% £0.80% 18-21 £000-0000 731.71 225
Penrith 405 5 63,744 80.50% 14.80% 4.10% 19-21 7000-8000 528.85 17.97
Randwick "] 41 55421 29.20% 25.80% 44.50% 17-19 4000-5000 42245 7.64
Ryde 41 30 41,678 51.40% 21.60% 20.50% 18-21 5000-0000 14427 823
Strathfieks 14 20 2723 47.80% 18.30% 33.50% 2124 5000-8000 884.53 27
Suthertand Shire 370 8 82,888 05.20% 16.80% 17.40% 19-21 7000-8000 204.97 21.04
Sydney 25 79 94,348 31.50% 24.50% 70.20% 17-19 4000-5000 808.47 10.13
Waverdey 9 78 30,704 18.40% 31.70% 40.00% 1821 4000-5000 26020 200
Wiloughtyy 2 ) 28019 48.40% 13.80% 37.50% 2124 5000-8000 278.15 582
Wooilahra 12 4 25875 2250% 26.50% 47.40% 21.24 7000-8000 21384 3.86

Total: 1ez30.10 Total: 384 80

LGA energy statistics

* Total energy used 1.92*10% hh * 34 MWh/hh = 65.3*10° MWh = 65.3 TWh

(for domestic energy: house and car) prlm

* Solar potential: 384.8%10% m? * 200 kWh/m?2 = 77.9%10° kWh = 77.9 TWh,.
* Bio-energy potential: 1.92*106 hh * 626 kWh/hh = 1.2*10° kWh = 1.2 TWh

elec

Roggema, Van den Dobbelsteen, elective Zero Carbon Sydney, UTS Masters of Architecture, May 2017
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WIND POTENTIAL
CURRENTLY IN SYDNEY

POTENTIAL WIND TURBINES
~  ORIENTATED TOWARDS
NE PREVAILING WINDS

POTENTIAL WIND TURBINES
ORIENTATED TOWARDS
SW PREVAILING WINDS

0 - 50m ABOVE SEA LEVEL
50 - 150m ABOVE SEA LEVEL
B 150 - 250m ABOVE SEA LEVEL
I 250 - 400m ABOVE SEA LEVEL
] 400m + ABOVE SEA LEVEL

Image: Hamish McKenzie/Louisa King
Roggema, Van den Dobbelsteen, elective Zero Carbon Sydney, UTS Masters of Architecture, May 2017



Wind energy potentialof Sydney
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Poglentially everywhere

On-shor

Oriented to predao ‘
- On steep and (f .

: : : "V .t
Micro-turbines in the ‘ Tent - 3 :
On in the CBD and indiVidualploés with energy®hefficient areas. : === = 7 &
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A GEOTHERMAL POTENTIALS
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Geothermal energy pote
Sydney £y

Shallow geothermal heat
Using heat pumps and closed loops

—> Larger water surfaces such as Botany Bay area, Bayside West (around
the airport)

Deep geothermal heat —

Steam from deep layers of sandstone S MFairwater is a new geo-thermal cooled mini-subdFr fear Blacktown.

- ——ea, ;
To be used for hot water purposes or electricity = e - Photo: Wolter Peeters

—> Sydney centre area

Roggema, Van den Dobbelsteen, elective Zero Carbon Sydney, UTS Masters of Architecture, May 2017
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.;. ~'30. ESSING FACILITY - Softwood

BLUE MOUNTAINS
Biomass Potential ~10.000 tonn

BLUE MOUNTAINS '.
Biomass Potential ~10,000 tonnes
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BIOMASS PROCESSI
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Blomasa Potentigl

~2.000 tonnes

BIOMASS POTENTIAL
CURRENTLY IN SYDNEY

AVERAGE HOUSEHOLD
GENERATES APPROXIMATELY

10.5KG OF REUSABLE/ORGANIC
WASTE PER WEEK

BIOMASS POTENTIAL IN 2030
(KILOTONNES PER YEAR)
1000 < 2000

Existing Waste Management Facility

CHP Cogeneration Facility
=

Bioenergy power generators
(megawatts)

. 10 <100

& 1<10
* less than 1
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Solar PV Price Index ($/W - All cities, all sizes)
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Levelized cost of generation in Australia

Real 2018 AS/MWh

160

140

120

100

8 & & 8
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———  New black coal (bloomberg) + CCS

Coal Other

I T

2017

T

2020

Wind + firming

Re-furbrshed black coal

Wimd

Operating cost of existing black coal
T ] T T T T ]
2035 2040

Fransen, 2018 adaptation of Bloomberg New Energy Finance (2017)



Predicted percentage of fossil fuel useage

.

Expected fossil fuel use for road transport and stationairy power generation

i § 8§ F %8 3§ % %

F

. Fossil fuel use by stationary power

Bl Fossil fuel use by rosd transport

2033
Year

@ xpected retirement coal fired plant

Fransen, 2018



Public acceptance

From first campaign to final ban on plastic bags: 23 years

#4,5 state bans plastic bags

First plastic bag demonstrations #1 state bans plastic bags
Queensland & Western Australia

Bangladesh South Australia
First plastic bag ban AUS #3 state bans plastic bags
Coles Bay ACT

1/11/2013 1/742018 7/2018

9/6/1995

2003 4/5/2009

1989

First plastic bag r_.'ampaign AUS #2 state bans plastic bags Biggest retailers ban bags

Clean up Australia Northern Territory Woolworths & Coles
Mainland towns ban bags #4 state bans plastic bags Frustrated customers
Mogo & others Tasmania Riots & Compensation

for bringing own bag

Fransen, 2018



Total annual greenhouse gas emissions (

Climate Chaos

Australia's energy policy has fallen victim to political turmoil
| iberal-National

s Labor

& 0 & 8 &

2007

May 2009

Rudd introduces
Carbon Poliution
Reduction Scheme bill

LULUCF = Land Use, Land Use Change, and Forestry

560Mt CO2-e
555Mt CO2-e
550Mt CO2-e
S45MtCO2-e
S40Mt CO2-e
S35Mt CO2-e
S530Mt CO2-e
S525Mt CO2-e
520Mt CO2-e
515Mt CO2-e

S510Mt CO2-e

2006

2008

Julia Giltard Tony Abbott Malcolm Turnbull Scott Morrison
2017 2018
o= S el Tes |
|
July 2012 July 2014 Oct. 2014 Sept. 2017 August, 2018
Gillard's carbor Abbott axes; Abbotl's direct Turnbull RET-scheme
prce starts carbon pricg  achon plan demands to be
becomes law Liddel! plant dismantled
remains open
April 2010 Dec. 2016
Rudd shelves CPRS Governmen! beging
review of climate policy
March 2017
Turnbull threatens
gas export curhs
Au 1 dov no y Bloomt M‘
excl LULUCF)
2018 Mar
559.1Mt1 CO2-e
Carbon price
2010 2012 2014 2016 2018

Chart Greg Jericho - Source: Dept of Environment, Table 1C, derived - Get the daia - Created with Datawrapper




When the stars align

- Prices of renewables drop and coal plants retire

- Public acceptance of renewables
- Political change moments (2019, Federal and NSW; 2022-2023) and election results fall in

favour of renewables

Together will determine the moment we could probably achieve a Zero Carbon Sydney

Expected period most

Expected retirement coal
road transport electric

generation
Expected time needed to ban fossil fuels like plastic bags o B = -
¢ 8 -
2017 ‘ l 2020 2025 2030 2035 2040
NSW mostly
national energy NSW elections zero carbon
Expected next elections

agreement expecter
Decision snowy hydro

Federal elections

Fransen, 2018
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Tree cover
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Flood risk

Hawksbury-Nepean

GSC, 2017



(?Jithuizen

Floodable Eemsdelta s,

(ﬁedum

In 2006 nearly flooded
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)ssible flood Eemsdelfa, the Netherland

Roggema,



0 35 km

| = Deltaprogramma, Ministry of Infrastructure and Environment, 2014



acquarie Park i

5 -~ '
o B . B 3

) : 7 : .

. o ) 4#: ), v
A v R - '

G . 2 anly

N

: 8o {

. oo 3 wel

'-, f LCrows Nest .-
‘»“.” " : . - " -A' : 3

_ c,bryr;imoyne e

il / ?. ’ ‘ ' ’~‘ i g ‘(\ ! ‘ PR
-:w»*w-r- ’ ; P “L Sydney AV ’ s

2a.

(SR 2 3 R i ‘ s A ' (\ : ’.e. : _ otk b R RN T, o
P y:,‘},zg 2 g ) Strathfneld AR o A o 8 R
' g B s 4 b ‘-\:», oy ..ff_‘: '

P ‘.q e s ' m" > ;4 & -‘(d. M-""h’ ‘.. \ ‘u'

AL G TR
& tl\’adstow .

Eﬁ,[ner Reef? b R

> :

r \ it

- > - 3 ’:" T
L b
vﬁ b i
X 3 AR
- Vs " "‘l ~ :
- S -
ko “"‘.‘._"t ~ I —






@ Most severe bleaching

@ Most severe bleaching
‘ No or negligible bleaching

£ () No or negligible bleaching

3

S

® P
:

Townsvim

0 125 250 500 Kilometers U 5 0
L L 1 L 1 1 L 1 J 4i L
f 1 T T 1 U T T ] - [
0 75 150 300 Miles "*\ < 0 300 Miles







55T 15-Jan-2015. SVP drifters (magenta): 12 Jan - 17 Jan.

1971-2000 average

Sealevel contours (0.1 m) and geostrophic velocity: 15-Jan-2015. { E e V4
" : ast Australia Current
Geostrophic velocity ﬁs . .
2 o vy > and FISINE temperatu res
{24hr) 0.5 mis
of the southern Pacific
28
o
26 |
31— ]
24T Ocean Heat Content, 1955-2015
]
22 5 20
33— & =
20;; ;; 15
189 2
c S 10
35— 183 = NOAA >
® £
— E 5
= E MRIIMA
7S v
i
m
a
£
=
m
o
o

CSIRO
-10

: 1960 1270 1980 1990 2000 2010
P .. : Year

Clata sources:

+ CSIRC {Commaonwealth Scientific and Industrial Research Organisation). 2016 update to data oniginally published in: Comingues,
C.M., LA Church, N White, P L Gleckler, 5.E. Wijffels, M. Barker, and LR. Dunn. J008. Improved estimates of upger-ocean
warming and multi-decadal sea-lewel rise, Mature 45310901094,
wwwomarcsiro.au/sealevel/thermal _expansion_ocean_heat_timeseries.html.

+ MELIMA (Meteorological Research Institutedlapan Metecrodogical Agency]. 2016 update to data originally published inc Ishii, M.
arvd WL Bamodo, 2009, Resvaluation of historcal ocean heat content variationd with time-varying XBT and MBT depth biss
corrections, |, Ooeanogr, 65 287-2949,

« MOAMA (Mational Oceanic and Atmosphenc Administrationl. 2016, Global occean heat and salt content. Accessed May 2006,
wwsnodc.noaa.gowOC 5 3M_HEAT_CONTENT

For more information, visit LS, EPA's “Climate Change Indicatoss in the United States” at wwewiepa.goviclimate-indicators.

145 147 149 131 153 155 157 1589






Cyclone Debbi
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Florida Keys

Micro-colony fusion
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Coral expansion in Sydney and associated
coral-reef fishes

David J. Booth & John Sear

Booth, D.J. & J. Sear (2018) Coral expansion in Sydney and associated coral-reef fishes. Coral Reefs. Journal of the International Society for Reef Studies.
DOI 10.1007/s00338-018-1727-5
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%patlal Strategy

Intervention not to rebuild influences the entire system
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Fantasy?

Jetsons, Suske & Wiske, Citti Citti Bang Bang

Back to the Future, Blade Runner, Star Wars



Reahty'

Amazon, Bell Air (Boeing), Lillium

Uber, Volocopter, Surefly
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San Francisco-
San Jose
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Sao Paulo

2hr 10min
73.8mi

Iihr 40min
19.6mi
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Delhi

Manhattan-JFK

i Manhattan, New York

JFK International Airport

Distance

Time

Initial
Near-term

Long-term

19k
5 mi

$36
$13
s6

m Distance 26 km
n Time 55 min
Today $56-73

JFK International Airport

56.9 miles
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