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Why high-resolution climate projections?
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Global circulation models attribute
the same climate to a large extent
ignoring local topography and sea-
land contrasts due to coarse spatial
resolution limitations.
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Why high-resolution climate projections?
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namically downscale of 11 CMIP5 models using CCAM

Source: Hoffman et al (2016)



Dynamically downscale of 11 CMIP5 models using CCAM

ACCESS1-0 Australian Community Climate and Earth-System Simulator, CSIRO & BoM Australia
version 1.0

ACCESS1-3 Australian Community Climate and Earth-System Simulator, CSIRO & BoM Australia
version 1.3

CCsm4 Community Climate System Model, version 4 NCAR USA

CNRM-CM5 Centre National de Recherches Météorologiques Coupled CNRM-CERFACS France
Global Climate Model, version 5

CSIRO-Mk3.6 Commonwealth Scientific and Industrial Research Organisation CSIRO & Qld Govt Australia
Mark 3.6.0

GFDL-CM3 Geophysical Fluid Dynamics Laboratory Climate Model, version GFDL NOAA USA
3

GFDL-ESM2M Geophysical Fluid Dynamics Laboratory Earth System Model GFDL NOAA USA
with Modular Ocean Model, version 4 component

mHadley Centre Global Environment Model, version 2 Met Office Hadley Centre UK
MIROC5 Model for Interdisciplinary Research on Climate, version 5 AORI Japan Japan

MMax Planck Institute Earth System Model, low resolution Max Planck Institute Germany

Norwegian Earth System Model, version 1 (intermediate Norwegian Climate Centre Norway
resolution)

https://app.longpaddock.gld.gov.au/climateFacts/



https://app.longpaddock.qld.gov.au/climateFacts/

75y PN b v § VP N OO R D SR 75
Global circulation models attribute
the same climate to a large extent
ignoring local topography and sea-
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S % 1§ R
By improving spatial resolution,
regional climate models better
simulate local climate. Sea-land
distinction and topography-driven
processes like orography are clear
advantages.

sea-land
contrast
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Improved representation of climate features such as coast-inland rainfall
gradients and land-sea contrasts

Grid cell size:
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Queensland
Future Climate

Dashboard

Fully interactive online platform
providing climate change
simulations at regional scale;

6 climate themes;

32 variables;

Calendar seasons as well as wet,
dry and annual periods.

Queensland Future Climate Dashboard
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Queensland

Queensland Future Climate Dashboard

Mean Climate

Heatwaves

Extreme temperature indices

Extreme precipitation indices ‘ SPI-drought indices SPi-flood indices

Extreme precipitation indices are meaningful tools used by scientific community to understand changes and variability in water supply over time. The indices offer insights to inform water management,

Future Climate

agriculture and emergency services.
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Queensland Future Climate Dashboard

Q u 6 e nSIan d i Heatwaves Extreme temperature indices Extreme precipitation indices SPl-drought indices SPi-flood indices
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https://app.longpaddock.qld.gov.au/dashboard

Access to high-resolution gridded data

Q ueenSIan d Home = Queensland Future Climate = Data and Information = High Resolution Projections Data
Future Climate High Resolution Projections Data

High-resolution climate change projections for Queensland using dynamical downscaling of CMIPS global climate models forced under Representative
Concentration Pathway 8.5 (RCP8.5), is available for download in gridded format with spatial resolution of 10 km at Terrestrial Ecosystem Research
Metwork (TERN) &

The future climate projections in high temporal resolution (e.qg., daily scale) was aggregated into annual time-series (termed "seas_avg") as well as
sixteen 20-year time-slices with changes in relation to reference period 1886-2005 (as absolute change and percentage change, termed "abs-change"
and "percent-change" respectively). The data are available for calendar seasons — i.e., summer (December, January and February), autumn (March,
April and May), winter (June, July and August) and spring (September, October and November). In addition, we also provide aggregated information
for wet (November to April) and dry (May to October) periods as well as at annual basis. Modelled climatologies for the reference period 1986-2005
are also available (termed "climatologies™).

* Visit QUEE”SIand Future Climate or TERN e cieven downscaled Global Climate Models with respective links for download are listed below:
- Terrestrial Ecosystem Research Network
for access to gridded data

ACCESS1-0[4 Australian Community Climate and Earth-System Simulator, version 1.0 CSIRC & Bol Australia
ACCESS1-3[# Australian Community Climate and Earth-System Simulator, version 1.3 CSIRC & BoM Australia
https://longpaddock.qld.gov.au/qld- ccsm4 Community Climate System Model NCAR USA
. . . . Centre National de Recherches Météorologigues Coupled Global Climate .
future-climate/data-info/tern/ CNRM-CMS L ercion 5 CNRM & CERFACS France
CSIRC-MK3.6
= *® Commonwealth Scientific and Industrial Research Organisation Mark 3.6.0 CSIRC & QId Gowt Australia
https ://da p.tern .0rg.a u/th r‘ed ds/cata |og GFDL-CM3 [ Geophysical Fluid Dynamics Laboratory Climate Model, version 3 GFDL NOAA Usa
GFDL-ESMZ2M  Geophysical Fluid Dynamics Laboratory Earth System Model with Modular
’ ’ GFDL NOAA USA
/CM | P5QLD/cata IOg. html = Ocean Model, version 4 component
HadGEM2 & Hadley Centre Global Environment Model, version 2 Met Office Hadley Centre UK
MIROC5 & IModel for Interdisciplinary Research on Climate, version 5 AQRI Japan Japan
MPI-ESM-LR
= IMax Planck Institute Earth System Model, low resolution IMax Planck Institute Gemany

NorESM1-M & Morwegian Earth System Model, version 1 (intermediate resclution) Morwegian Climate Centre Morway


https://longpaddock.qld.gov.au/qld-future-climate/data-info/tern/
https://dap.tern.org.au/thredds/catalog/CMIP5QLD/catalog.html

Queensland

Future Climate

Additional resources

Visit Queensland Future Climate in The Long Paddock:
https://longpaddock.gld.gov.au/qld-future-climate/

gpaddock.qld.gov.au/climateFacts/
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https://app.longpaddock.qld.gov.au/climateFacts/
https://app.longpaddock.qld.gov.au/climateFacts/
https://app.longpaddock.qld.gov.au/water/
https://app.longpaddock.qld.gov.au/heatwave/
https://app.longpaddock.qld.gov.au/water/
https://app.longpaddock.qld.gov.au/heatwave/
https://longpaddock.qld.gov.au/qld-future-climate/

Providing quality data for decision making

Future

Heatwave frequency (HWF)

Heatwaves in
Queensland * More frequent

247 By 2050 heatwaves may be
390% more frequent in SEQ

20-

Mean number of days (%)

10-

* Putting together heatwaves

. . . g 4.4
observations and projections " Niiw iz amnvay RN | | |
. . . 1950 1960 1970 1980 1990 2000 2010 2030 2050 2070 2090
to inform adaptation policy Observations Projections
I . Heatwave duration (HWD)
across Queensland’s regions - .
a summary for SEQ
a Longer lasting
§ -
£ By 2070 heatwaves may
3 34 last 417% longer in SEQ
§ 20- 120.7
=
11 |
= 6.8

4
[Trancoso at all (2018) AGU Fall Meeting]

1950 1960 1970 1980 1990 2000 2010 2030 2050 2070 2090 [Trancoso at all (2019) in review]
Observations Projections



Through the lens of Paris Agreement: heatwaves under 1.5,
2.0 and 3.0 degrees of Global Warming

Future

Heatwaves in
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QLD State
Heatwave Risk

Assessment

STATE HEATWAVE RISK
ASSESSMENT 2019

* Foundation of heatwave risk assessments for Local and
District Disaster Management Groups (LDMGs/DDMGs),
and State agencies. These assessments act to inform the
development of their associated risk-based disaster, and
business risk management plans.

* Extensive involvement of Queensland Fire and Emergency
Services, Queensland Health, Department of Environment
and Health and other stakeholders.

https://www.disaster.qld.gov.au/dmp/Documents/QFES-Heatwave-
Risk-Assessement.pdf



https://www.disaster.qld.gov.au/dmp/Documents/QFES-Heatwave-Risk-Assessement.pdf#search=Heatwave

Severe Wind Moving towards Climate Risk

Tropical Cyclones Hazard Assessment
Hazard pical €y

Annual Exceedance Probability (%) 50 20 10 5 4 2 1 05 04 02 01 005 002 o0.01

A S se S s m e nt Average Recurrence Interval (years) 2 5 10 20 25 50 100 200 250 500 1000 2000 5000 10000

Brisbane 28.6 31.0 38.0 44.9 50.1 51.5
Bundaberg 26.6 29.0 36.0 41.8 47.7 49.6 s
Charleville 23.5 26.1 53
Dalby 27.5 33.5 38.9 40.5
Far North East 26.2 31.4 32.9 37.5 41.7 45.7 46.9 -
Far North West 27.2 28.5 32.2 35.7 39.1 40.1
. Troplcal Cyclones ARl and Gladstone 28.4 30.7 37.3 43.1 48.2 49.9 ..
, Gold Coast 28.8 31.5 38.4 44.8 51.2 53.3
AEP across Queensland’s . Gympie 25.8 28.2 34.9 40.9 46.3 47.9
S
H H H ] i i TC 3
Disaster Districts £ Innisfail 28.6 34.1 35.8 40.7 45.2 49.3 50.6
2 Ipswich 26.1 28.3 34.7 40.8 46.3 48.1
= Logan 26.6 28.9 35.4 46.7 48.5 —325
L]
H w
e Stochastic model developed  § torgreach _
. . a Mackay 27.5 33.8 35.7 41.2
by Geoscience Australia ¥ Maryborough 20.2 31.7 39.0 -,
L] L] --S
driven by observations § MountlsaNorth o
Mount Isa South
Moreton 27.8 30.1 36.3 174
Rockhampton 28.9 31.1 37.5
Roma
Wi . Sunshine Coast 28.5 31.0 37.8 -
B, D
2 Queensland Australian Government Toowoomba 53.9

T" Government

Geoscience Australia

24,6 29.1 33.0 34,3 38,2 42,3 457 50.0 53.2

24,8 31.5 37.8 39.8 454 49.7 53.8
24,6 30.2 31.9 36.6 41.0 45.0 46.2 49.8 534 g
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Severe Wind
Hazard
Assessment

* A new web-mapping platform
with Tropical Cyclone recurrence
intervals across Queensland’s
regions

[ J

Supporting the Severe Wind
Hazard Assessment for
Queensland

==2) Queensland
(g8 Government

i Australian Government

* Geoscience Australia

THE UNIVERSITY

OF QUEENSLAND gC ot
V AUSTRALIA Global Change Institute

Moving towards Climate Risk

Tropical Cyclones Platform (under development)

Region: @ Variable: @ Assessment period: © 'd

Quesnsiand o
JI ?
[ L

Population in 2018: 4829270

Wind speed 10-year ARI (10% AEP): 13.48 m/s (TD)

Wind speed 20-year ARI (5% AEP): 17.45 m/s (TC1)

Wind speed 50-year ARI (2% AEP): 23 24 m/s (TC1)

Wind speed 100-year ARI (1% AEP): 2831 m/s (TC2)

Wind speed 200-year ARI (0.5% AEP): 33.68 m/s (TC3)

Wind speed 500-year ARI (0.2% AEP): 40.11 m/s (TC3)

Wind speed 1000-year ARI (0.1% AEP): 44.27 m/s (TC4)

Wind speed 5000-year ARI (0.02% AEP): 53.48 m/s (TC4)

Wind speed 10000-year ARI (0.01% AEP): 57.82 m/s (TC5) |

ARl is the Average Recurrence Interval
AEP is the Annual Exceedance Probability

] ~cpar

Average Recurrence Intervals for Queensland

TC category
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Severe Wind
Hazard

Assessment -

* A new web-mapping platform
with Tropical Cyclone recurrence
intervals across Queensland’s
regions

 Coming soon — stay tuned!

https://longpaddock.qld.gov.au/qld-
future-climate/

& .
. Australian Government =
* Geoscience Australia

THE UNIVERSITY -7

OF QUEENSLAND gC Qall
V AUSTRALIA Global Change Institute

2/ Queensland
BT Government

Region: @

Major River Basins « [ 100years Ari 1% AEPY wind .. ~ W Historical v

Data source: Ti

Moving towards Climate Risk

Tropical Cyclones Platform (under development)

Variable: @ Assessment period: @

TC category
o Wind speed (m/s)
xﬁ 3 TCS (> 55.3 mis)

¢ [ TC4 (44.2-55.3 mis)
] TC3 (32.5-44.2 mis)
TC2 (24.4-32.5 m/s)
TC1 (17.4-24.4 mis)
TD (< 17.4 m/s)

v a?

Leaflet | Powered by Esri | USGS, NOAA

1t [ (TCHA) / Geoscience Australia

clone Hazard

(

Queensland o

Population in 2018: 4529370

Wind speed 10-year ARI (10% AEP): 13.48 m/s (TD)
Wind speed 20-year ARI (5% AEP): 17.45 m/s (TC1)
Wind speed 50-year ARI (2% AEP): 23.24 m/s (TC1)
Wind speed 100-year ARI (1% AEP): 28.31 m/s (TC2)
Wind speed 200-year ARI (0.5% AEP): 33.68 m/s (TC3)
Wind speed 500-year ARI (0.2% AEP): 40.11 m/s (TC3)
Wind speed 1000-year ARI (0.1% AEP): 44.27 m/s (TC4)
Wind speed 5000-year ARI (0.02% AEP): 53.48 m/s (TC4)

ARl is the Average Recurrence Interval

AEP is the Annual Exceedance Probability

Average Recurrence Intervals for Queensland
1001

TC category 5
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https://longpaddock.qld.gov.au/qld-future-climate/

Future climate is the starting point: a modelling
chain is needed to address multi-sectorial risk

models
Future climate virlogcol //

models I

Groundwater
models

Plant growth
models

Time-series Species
distribution
models

Customized reports

Epidemiologic
- models
Summary statistics
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An ensemble of downscaled bias-corrected climate models were used to
drive a hydrological model for the catchment, which provided the

. . boundary conditions for an inundation model of the study domain.
Change on rlverlne 5000 . 100-3:earstrearr‘lﬂowevenfat‘n’arrah?ppni

e — Rohan Eccles, Prof Hong Zhang, Prof David Hamilton

flooding and Water 4500 [ | EEEE Email: rohan.eccles@griffithuni.edu. Lk\'JJ
| : Griffith

UNIVERSITY

Effects of climate
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Ongoing and Future Projects
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Research
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