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Global Climate Projections

Global average surface temperature change
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NARCIM

NSW /ACT Regional Climate Modelling project

NARCIIM is a collaboration with state
governments to produce a climate projection
ensemble that can be used across
government departments to include future
climate change in planning processes in a
systematic and consistent way.
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NARCIIM Modeling

e A2 scenario
e 4 GCMs + 3 RCMs =12 member ensemble

« 2 domains: AUS44 (CORDEX 50km), NSW/ACT
(10km)

« Control period: NCEP re-analysis 1950-2010

« 3 GCM time-windows: 1990-2010, 2040-2060,
2060-2080

* Apply statistical bias correction to remove
systematic bias
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RCM domains
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NARCIIM data

NARCIIM data
underpins the
AdaptNSW website

http://www.climatechange.environment.nsw.gov.au/
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NSW Climate projections map for 2060-2079
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State view summary

Situatad in the mid-lstitudes of eastern
Australian, NSW covers an area of 809 444km?,
with just over 2,000km of coastiine. From the
mountainous region of the Great Dividing Range
the coastal rivers flow eastward to the sea.
These rivers are short and subject to flooding
during high rainfall periods. The western plains
cover almost two-thirds of the state. These vast
plains covered by riverhe sediment are almost
antirely flat.

Fortime range: 2020-39 @ 2060-79

J:l Temperature

" Rainfall 2

NSW currently experiences significant variation
in rainfall and this is reflected in the projpctions.
Autumn rainfall is projected fo increase across
the entire slate. The southern areas of the siate
are projecting decraases in winter and spring
rains. Read more
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UNSW Future mean climate changes
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Far Future minus Present Day
2060-2079 1990-2009
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Far Future minus Present Day
2060-2079 1990-2009
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Future heatwaves
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Excess Heat Factor

Two terms :

* Acclimatisation
* EHL = (Ti+Ti-1+ Ti-2)/3 - (Ti-3 +...+Ti-32)/30

accl™
« Significance :
*  EHlg,= (Ti + Ti-1+ Ti-2)/3 - T95

EHF= max (1, EHl ) X EHIg,

A heat wave occurs when EHF>0 during 3 or more consecutive days. Provided metrics
include :

« HWA (amplitude) : amplitude of the hottest day in the hottest heatwave event in a year.
Maximum EHF of the

« heatwave with the highest average EHF in a year (° C2)
« HWN (frequency) : number of heatwave events in a year

« HWD (duration) : duration of the longest heatwave in a year (days)
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Observed Heatwaves (1990-2009)

Frequency Amplitude Duration
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Figure: Present-climate (1990-2009) heatwave indices from AWAP observations
using the 1990-2009 reference period.

« The number of heat waves is quite homogeneous over NSW.

« The amplitude is highest over the southwest and lowest along the coast
related with temperature variability.

« Longest heat waves tend to appear towards the interior of NSW.
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Far Future minus Present Day
2060-2079 1990-2009
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Figure: Far-future (2060-2079) projected changes for heatwave indices from the
NARCIIM ensemble with respect to present climate (1990-2009).

« The number and duration of heat waves increase significantly everywhere in
NSW for the period 2060-2079.

« The amplitude increases everywhere but only significantly over western NSW.
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Extreme Precipitation
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Observed trends In rainfall extremes

Rx1lday R99pTOT
Annual maximum 1-day rainfall Contribution of largest 1% of events
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Figure 3.17: Trends from 1911 to 2014 in annual maximum | -day preciptiation (Rx |day) [mm yr~ '] Stippling Figure 3.26: Trends from 1911 w0 2004 in conmribution from extremely wet days as % of PRCPTOT (R99pTOT) [%
indicates the trend is significant at the 5% level, White circles (top te bottom): Brisbane, Sydney, Melbourne, yr~']. Stippling indicates the trend is significant at the 5% level. White circles (top to bottom): Brishane, Sydney,
Melbourne.
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NARCIIM Evaluation
Rx1lday
Annual maximum 1-day rainfall
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Figure 4.22: Annual multi-model means of bias-corrected WRF minus AWAP contribution from extremely wet days
h as % of PRCPTOT (R%pTOT) for years 1990-200¢ |% ). Stipling indicates the bias is significant at the 5% level.
oc|v White circles (top to botom}: Brisbane, Sydney, Melbourne.
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Figure 4.13: Present-day (1990-2009) multi-mode! average seasonal and annual maximum maximum [-day precip-

tation (Rx Iday) minus corresponding AWAP observations [mm]. Stipling indicates the bias is significant ar the 5%
level. White circles (top to bottem): Brisbane, Sydney, Melbourne
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Observed extremes (1990-2009)

Rx1lday
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Figure 3.10: Annual means of AWAP contribution from extremely wet days os % of PRCPTOT (R99pTOT) for years
1990-2009 [%]. White circles (top o bottom): Brisbane, Sydney, Melbourne.
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Figure 3.1: Present day (1990-2009) average scasonal and annual maximums of AWAP maximum 1-day preciptation
(Rxlday) [mm]. White circles (top to bottom): Brisbane, Sydney, Melbourne.
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Far Future minus Present Day
2060-2079 1990-2009
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Figure 6.22: Annual multi-model means changes between years 1990-2009 and 2060-2079 for contribution from
extremely wet days as % of PRCPTOT (R99pTOT) [%]. Stipling indicates that the changes are significant at the 5%
level. White circles (top to bottom): Brisbane, Sydney, Melbourne.
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Figure 6.13: Multi-model mean changes betwesn far futwre (2060-2079) and present (1990-2009) in seasomal and
annval maximum maimum 1-day preciptiation {Rx [day ) [mm]. Stipling indicates that the changes are significant at
the 5% level White circles (top to bottom): Brisbane, Sydney, Melbonme.
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Far Future minus Present Day
2060-2079 1990-2009
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Far Future minus Present Day
2060-2079 1990-2009
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Summary

Future (~2070) climate extremes in the UMCCC
 Heatwaves

*  ~twice as many days will be classed as heatwaves by todays
standards

e The hottest heatwave will be hotter
* The longest heatwave will be twice as long

« Extreme precipitation
Extreme precipitation is projected to increase but not significantly
compared to inter-annual variability

* Note that when averaged over the catchment this can produce
significant increases — that is, streamflow levels can change
significantly
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What does it mean for you?

CANBERRA (33.315, 149.2E)

The solid red Iine on the graph Is the heatwave threshold for this perticular static

More time spent in
heatwave conditions
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What does his mean for you?
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Thank you for your attention
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