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Executive summary

This report summarises the statistically downscaled projections produced for South Australia
stations on a natural resource management (NRM) region bdwsisTasiB of the Goyder Institute of

2 | 4 SNJ wS a S IDBBIGhmentNaP s AgPeied skt of climate projections for South AuSralia
There are eight NRM regions across South Australia: (1) Adelaide and Mt Lofty Ranges; (2) Alinytjara
Wilurara; (3) Eyre Peninsuléd4) Kangaroo Island; (5) Northern and Yorke; (6) SA Arid Lands; (7) SA
Murray-Darling Basin; and (8) South East. Statistical downscaling mualedsbeencalibrated on a
seasonal basis to each NRM region individually, with the exceptithe dflinytjaraWiluraraNRM as

there is aack of stations with sufficient dafa this region Theseasonal partitioningisedis summer

as Decembedanuanfebruary (DJF), autumn as Ma#spritMay (MAM), winter as Junguly

August (JJA), and spring as Septerretobe-November SON).

Downscaledclimate change projections are derived from statistidaivnscaling modelsThesewere
calibrated to observedainfall stations with regionadcale climate forcingas simulated by global
climate models (GC®! from the Intergwernmental Panel on Climate Change (IPCC) Fifth
Assessment Report (AR5). These GCMs encompass the international s€ehtificy’ dzyiiost &pQ &
to date understanding of the climate system and its response to prejeftiture greenhouse gas
and aerosol congdration pathways asdefined by Representative Concentration Pathways (RCPs)
A range of scenarios is representkdre by using GCM output followingn intermediate (RCP4.5)
anda high-emission(RCP8.5RCP.

These projections are summarised, by NRM negiod season, for 2@ear future time periods, with

the projected changes shown relative to a recenty2@r period (198&€005). The changes are
shown for 20year periods centred on 20320202039) 2050 (204€059), 2070 (206@079) and
2090 (208€r2099).In addition to tables and figures summarising the projected changesgaiig

time series of simulated weather variables (daily rainfall, maximum and minimum temperatures,
solar radiation, vapour pressure defi¢g¢/PD) and areal potential evapotransptian (APEY)) are

also available for impacts modellirrgnd adaptation planningOne hundreddownscaledreplicates

for each of fifteen GCMs are available spanning the perio@-2885 for historical climate and 2006

to 2100 for projected future climatéllowing RCP4.5 and 8.5

There are several sources of uncertainty inherent in ttwevnscaled projectionsresulting in a

spread of possible future climate for the variables investigaldtbre is uncertainty as to the range

of future emissions which wassess by usingn intermediate (RCP4.5) and high end (RCP8.5)
pathwayp ¢ KSNB A& dzy OSNIFAyGeé& RdzS (2 Réndemt@dy G D/
pathways, which we assess by using 15 GCMs and also comaarigetof sixbetter performing

GCM to a subsesix poorer performing GCMsthese subsets were determineith terms ofthe

D/ aQa I oAf A elargexscaklBrivasRpBran®d Br SoukhS\ustralian climate variability,
asevaluatedby Task 2)There is also uncertainty due to naturkadriability,aswe cannotpredictthe

pathway2 ¥ Yy I Gdz2NI f @I NRFoAfAdlGe Ay GKS TFdzifgdBLado So3I o
Nifia, or neutral yeary. However, wecan assess a range of natural variability as produced by the
different GCMsFutther, the stochastic nature of the downscaling moaddbwsfor arange of local
responses to be simulated for a given forcing climate simuldfien the 100 replicates generated

for each GCM and RCP combinatiafe do not assign confidence ratings teetprojectedfuture
changesowever, robust projected changes are evident in the results.

An overall pattern emerges of a warmer and drier South Australia as the century progrésses.
mean precipitation projectiongor all NRM regionsire for progressively drieconditions with the
strongest relative decreases in spring RCP8.3By the end of the century there is a large difference



in the magnitude of precipitation declines projected by the tpathways with the declines from
RCP8.5appraximately twice those from RCP4.5for the majority of regions and seasons). This
highlightsthe benefitsthat South Australia would realise froghobal emissions reduction.

Both maximum and minimum temperatures are projected to increase, again for @&hsegnd all
seasons.There are larger projected temperature increases for the inland and northerly NRMs
relative to the coastal regions. Also, maximum temperature is projected to increase more than
minimum temperature for all regions and seasonSolar radiation andVPDare also projectedo
increase concurrentwith the reduced precipitation projections (i.e. less rainfall means less clouds
and so a clearer and drier atmosphere, hemgereasedsolar radiation and/PD. Together these
changegesult in ircreased calculatedPETestimates fo all regions and seasons. Again, there is an
approximate factor of two between the end of century changes\RETrom RCP8.5:and RCP4.5
that, together with the projected precipitation decreasewill increase the likéhood of further
stressed hydrological systems throughout South Australia.

These projections are from only one statistical downscaling technique, and so should not be
interpreted in isolation of other sources of climate change information relevant tolSAustralia.

The CSIRO and Bureau of Meteorology have updated their Austidba climate change
projections, on alusteredNRM region basis, anahilst not at the station scale thesults from this
initiative should be used in conjunction with the réisuand data provided herein. Other possible
sources of projection information and data, of potential relevance to South Australian natural
resource managers, are also listed in an appendix.



1 Satistically downscaledorojections

1.1 Precipitation downscaling

The Nonhomogeneous Hidden Markov Model (NHMMhésstatistical downscaling modeisedfor
precipitation downscalingn this project Statisticaldownscalings a commonly applied technique for
dealing with the spatial mismatch betwedme scale ofjlobalclimate mode(GCM) outputi.e.grids
with length scalesn the order of 150 to 250kngndthe requirements ofesearchers and managers
of systems sensitive to finecale precipitation variabilitye.g. station-scale data forassessing
hydrological sensvity to regional precipitation changgMaraun et al., 201p

The NHMMsimulates dailyprecipitationl G Y dzf G A LJX S & G I (i, Asayfuictiah @fkaS W LINS
RAAONBGS aSi 2F WwWg St (KS NInate) Ireprésanfing épatisl Pattéiis RIR Sy &
rainfallacrossthe station network.The simulated sequences of (& weather states arefluenced

by atmosphericgredictor€Q These predictors act to modify the probabilities for the state to state
transitions (Charles et al., 1999&irshner, 200pb The NHMM has been successfully applied in

various studies across southern Australia, particularly for hydrological impact reqg€draHes et

al., 2007 Frost et al., 20L1Fu et al., 2018

The NHMMs were calibrated to the rainfall stations selected for each NRM rfgjgurel.1). The

station networks were determined by assessing all available stations within a NRM region for length

2T NBO2NR FyR 1101 2F YAaaiy3ad RAZWEEy and BdtedzRA Y I
2004). The rainfall data used was obtained from the SILO Patched Poin{BRE3) which is Bureau

of Meteorology station data with missing data infilled via interpolat{deffrey et al., 2001 with

daily recorded totals of less than 1 mm set to zero prior to NHMM calibration.

The atmosphdc predictorsfor NHMM calibratiorwere derived from variables extracted from the
NCEP/NCAR Reanalysis 1 (NKRnay et al., 1996or the South Australian regiohis reanalysis
product was selected as it is up to date ameddily awailable, as ihas beerprocessedand archived
locally(i.e. by CSIR&Mark Collier, CSIR@ers. comn). Mean Sea Level Pressure (MSLP), and at the
850, 700 and 500 hPa levele wind components (Wind, i.e. eastvest wind speed; and-Wind,

i.e. northrsouth wind speed), air temperature and specific humidity were extracted on the grid
shown inFigurel.2.
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Figurel.1 South Australian NRM regions

Figurel.2. Grid of NNR variables extracted over the South Australian regi@he grid is 2.5by 2.5



Calibration oseasonaNHMMsinvolved the following steps:

1.

Calibraton of HMMs (i.ea rainfallonly modelwithout atmospheric predictor conditioning)

with differing number of weather states (e.gequentially calibrating fa2, then 3, and so on

up to 8 states) to determine optimum numbenf states for each seasonpased on
assessment of model fit (parsimony) usthg Bayesiannformation criterion (BIC{Schwarz,
1978.

Extract gridded daily atmospheric variables from the NNR archive for the region shown in
Figurel.2 for the variables mean seavel pressure (MSLP), and for the 850, 700 and 500
hPa levels temperature, specific humidity,;wihd (easterly wind speed) and-wind
(northerly wind speed). Caltaie dewpoint temperature depression (DTD) from the
temperature and specifibumidity variables.

On a seasonal basis, correlate the daily tisegies of each variahl@t each grigpoint in
Figurel.2, with the daily precipitation series for each station, averaging over statibhis.
identifies the sukregion for which each variable has the highest correlation with
precipitation for the particular station network. The are the candidate predictors for
NHMM calibration.Additionally, for MSLP, each nortsouth and eastvest difference for
adjacent gridpoints is also calculated and candidate predictors selected for theegibns

of their highest correlation with prdpitation. Thus twelve candidate predictor series are
produced for each season: (1) MSLP gggtwest MSLP, (3) nortisouthMSLP, (4) DT&at

500 hPa, (5ppTDat 700 hPa, (6) DTB 850 hPa, (7) Wind at 500 hPa, (8) Wind at 700

hPa, (9) bind at 850 hPa, (10) Wind at 500 hPa, (11)-Wind at 700 hPa, and (12)-¥ind

at 850 hPa.

Seasonal NHMMs are calibrated using all combinations of four predictors from the twelve
candidates, with a constraint that at least one of the foua BLPoredictor (i.e. predictor 1,

2 or 3 aboveprnd one is a DTD predictor. This constraint is based on previous experience
identifying the importance of surface circulation (i.e. SLP) and atmospheric mo{selire
DTD)for providing realistic projectionfCharles et al., 1999bThis resulted in 258 NHMM
calibrations per season. The calibration period is 1981 to 2010 (30 years) with 1961 to 1980
(20 years) used as a validation period.

The calibrated NHMMs were assessl using three criteria: (1) BIC (as a measure of
parameter parsimonyjor the calibration periodand for both the calibration and validation
periods (2) mean bias calculated for each year and station and then averaged,(3nd
interannual correlationcalculated for each station and then averagddhe NHMMs are
ranked according to best overall performance actthesecriteria.

NHMMs are selected based on the ranked performance whilst also attempting to use similar
predictor combinations between seasons and NRM regions to minimise spurious
discontinuities across seasons and regions. 3élisctionhas a degree of subjectivity given
similarly highranked NHMMSs produce similar performance from quite different
combinations of prdictors (i.e the problem of equifinality).

The selected NHMMare used to produce projections of plausible future station precipitafmm
the 22 centurywhen driven by atmospheric prediss from the GCMs outlined ireStion 1.3. It is
important to emphasise thaprojectionsare notpredictions as outlined in Sectioh.3.



1.2 Non-precipitation downscaling

Subsequent to the selection of the NHMNts multi-site daily rainfall simulatiofi.e. selecting the
optimum number of states and atmospheric predictcombirations for each NRM region ral
season) a weather generatorusing a modifiedWGEMNype (Richardson, 198lapproach was
developed and applietbr the nonrainfall variablesising the followingprocedures.

Calibration:

1. Extractthe PPD dailgeries for all stations for theariables: maximum temperature (Tar
°Q, minimum temperature (Tmin, °C), solar radiation (Radn, My/md vapour pressure
(VP, hPa).

2. Convert the Tmax and Tmin to daily mean (Tmean) and range (Traaige}.

Calculate vapour pressure deficit (VPD) from VP and saturation VP at Tmean.

4. Produce a residual series for Tmean, TraRR@idnand VPDby subtracting monthly mean
and dividing by monthly standard deviation, on a wiely and dryday basis.

5. Normalisethe Tmean,Trange and VPD residual senesing a BoxCox transforncalculated
on a wet/dry-day basis for each month

6. Ht beta distributionsto the Radnresidualseries for each month, on a wely and dryday
basis.

7. Calculate covariance matrix of the normalised residual series across all stations and variables
for each month.

8. Calculate lag. autocorrelation of the normalised residual seriesoas all stations and
variables.

w

Simulation:

1. Generate daily synthee residual series, using the calculated covariance and autocorrelation
matrices to maintain the calibrated intestation and intervariable relationships using
methodbased orMatalas (19673as originally implemented bigickardson (1981)

2. Backtransform each residual series (i.e. for each station and variable) using the calibrated
BoxCox parameters for Tmean, Trange and VPD and beta distribution parameters for Radn
for the approriate month and wet/drglay status of eachtation and day

3. Convert Tmean and Trangeack to Tmax and Tmin

4. For historical simulations, add the monthly anomalies calculated from the PPD series.

5. For climate chage projections, add the monthlyrends calculated from the GCMata
(interpolated to eachtation) for each variable.

6. Areal potential evaporation (APET) estimates are calculated from the variables using the
method of Morton (McMahon et al., 2018 (Seth Westra, University of Adelaidpers.
comm., 2013).

1.3 Globaldimate Model Projectiors

GCMsare the most sophisticatetbols available to determine how the climate may plausibly change
in response to increasedtmosphericconcentrations of greenhouse gasasd changes in aerosol
loads They are complex computer modetf the earthclimate system usinghysicallybased
algorithmsto simulate the interrelationships between matter and ener@ifie simulations produced
by GCMs, when forced by inputs representing plausible future greenhowseogeentrationsand



aerosolsover time, are projections. Thus a climate projectioraislimate simulation that extends
into the future based on aypothetical but plausiblecenario of future external forciné projection

is distinguished from a predion because thdorcing scenario is based on assumptions concerning
future socioeconomic and technological developmentschare irreducibly uncertaifiPCC, 2013

FifteenGCMs fronthe Coupled Model Intercomparison Project Phase 5 (CMIRgylor et al., 201p
were chosen on the basis that they had all the variables avaitableroduce the atmospheric
predictorsrequiredfor input to the calibratedNHMMs.These CMIP&CM were used in the most
recent IPCC AR5 repdiPCC, 20)3Their names and host institutions are listed Trablel.1. The
CMIP5 GCM simulatis were forced by plausible scenarios of greenhousecgasentrationsand
aerosolsthroughout the 21% century, referred to as Representative Concentration Pathways (RCPSs)
(Van Vuuren et al., 20)1In order to assess a range of plausible chandds, piroject has used
projections for RCP4.5 an intermediate-concentration pathway similar to the B1 scenarig and
RCP8.5a highconcentrationpathway similar to the A1FXkcenario in the previous IPCC AR#Ae
RCP numbers refer to the approximate enhancediative forcing levels by 2100e. an additional
45 W/m* and 85 W/n? of radiative forcing respectively, corresponding to COlevels of
approximatelp50ppm and940ppm by 2100 Global warming simulated foRCP4.5and RCP8.5
does not diverge significantly until after 205@&nutti and Sedlacek, 20LFEachGCMderived daily
predictortime serieswasbias correctedon a monthly basisso thatthe GCMpredictor means and
standard deviation$or the NHMM calibration periochatch those of the NNR predictors.

Given the use of common code between G#IP5 GCMandthe co-development in their lineage,
they cannot beconsideredas independent of one anothemhis model interdependence a often
overlooked issue that complicad interpretation of multimodel ensemblegKnutti et al., 2018
Acknowledging this limitation, there is still a desire to compargections from GCMassessed as
better performing,in terms of their ability to simulate the larggcale process of relevance to
South Australian climate drivers. The research undertaken in Taskesse@ set of CMIP5 GCMs
that included12 of the 15 GCMsvailable for downscaling. Based on this assessiihevds possible
to classify the 1Ito a subset ofixbetter and sixpoorer performing GCMsased on their ability to
reproduce drivers These subsets are identified Trable 1.1. Details of the GCM assessmeaite
summarised in the Task 2 section of the Final Report and the cited p@parst al., 2014aCai et
al., 2014p.



Tablel.1 Coupled Model Intercomparison Project Phase 5 (CMIP5) global climate models and institutions.

GLOBAL CLIMATE MODE INSTITUTION

INSTITUTIOND

ACCESSi.0
ACCESSi.3

BCECSML1.{m)

CanESM®2

CNRMCMS5'

CSIRaVK3.6.0

GFDLIESM2G
GFDLIESM2M

INM-CM4

IPSLCM5ALR’
IPSLCM5BLF

MIROGESM

MIROCH

MRFCGCM3

NorESMiM

Commonwealth Scientific and Industrial Research Organizatic
(CSIRO) and Bureau of Meteorology (BOM), Australia

Beijing Climate Center, China Meteorological Administration
China

Canadian Centre for Climate Modelling and AnalyGimada

Centre National de Recherches Meteorologiques / Centre
Europeen de Recherche et Formation Avancees en Calcul
Scientifique France

CommonwealttScientific and Indstrial Research Organisatidam
collaboration with Queensland Climate Change Centre of
ExcellenceAustralia

NOAA Geophysical Fluid Dynamics Laboratd8A

Institute of NumericaMathematics, Russia

Institut PierreSimon Laplace-rance

Japan Agency for Marirgarth Science and Technology,
Atmosphere and Ocean Research Institute (The University of
Tokyo), and National Institute®r Environmental Studiesdapan

Atmosphere and Ocean Research Institute (The University of
Tokyo), National Institute for Environmental Studies, and Jape
Agency for Marin€Earth Science and Technologgpan

Meteorological Research Institut8apan

Norwegian Climate Centré&lorway

CSIREGBOM

BCC

CCCMA

CNRMCERFACS

CSIRERCCCE

NOAA GFDL

INM

IPSL

MIROC

MIROC

MRI

NCC

# = ensemble dofixbetter performing GCMs
* = ensemble okixpoorer performing GCMs



2 Projections forAdelaide and Mount Lofty
Ranges

2.1 Overview

The Adelaide and Mount Lofty Ranges (AMER)e NRM region witlthe most canplex landscape
and greatest biologicabiverdty in South AustraliaThe region has land area of approximately
6,600km? encompasig suburban Adelaide and the western sidetloé Mount Lofty Rangeom
Mallala and the Barossa in the north, to the Fleurieu Peninsula in the $aMhRNRMB, 20).3

Twenty seven weather stations were selected for the staial downscaling model calibration. Their
mean rainfall characteristics are summarised able2.1, in terms of seasonal mean number of wet
days ad rainfall totals for the 1986 t@005 baselingeriod (representing current climatehis is the
period that the projections are compared to in later resulténnual rainfall totals varacross
stations by a factor of threerangingfrom approximately340 mm (Port Parhamin the coastal
northwest of the regioljto 1070 mm (Aldgatein the central Mount Lofty Ranges

The selected downscaling models, for the four seasons, are summarisetile®.2. In each season

the four selected predictors include at leastooeS A G KSNJ G KS WS a4 YAydza ¢6Sa
a2dzi KQ { [ overha regios, M&bytiiTBe DTDover the region at the 850 hRavel is also

selected in each seaspas is lhe northerly component of wind speed-{Mnd) at the 700 hPa level.

For thesummerand autumn seasons respectivelythe V-wind at the 500 and 850 hPa levelse

additional predictors The seasonalmean rainfdl characteristics associated with each NHMM

weather statefor the 1986 to 2005 baseline peripare presented imppendix ATable Al to Table

Ad.



Table2.1 Adelaide and Mount Lofty Ranges NRM Climate Stations for NHM&vnscaling For each
stationQ seasonal rainfall measurehe 1986:2005mean value is shown in the first row and the proportion
of the annual total in the second row.

BoMID Name Latitude Longitude Rain days (# days) Rain amount (mm)
©S) (E) DIF MAM  JJA SON DJF MAM  JJA
9 15 32 20 62 86 181 121
PARAFIELD
23013 AIRPORT 34.80 13863| 012 020 042 026 014 019 040 027
9 15 33 20 60 89 177 117
ADELAIDE
23034 AIRPORT 34.95 13852| 012 019 043 026 014 020 040 026
8 13 28 17 55 64 125 95
23076 PORT PARHAM  34.43 13829| 012 020 042 026| 016 019 037 028
ADELAIDE (DRY 9 15 33 20 59 g2 171 111
CREEK
23079 SALTWORKS) 34.83 13858 012 019 043 026 014 019 040 0.26
8 13 31 19 57 72 164 112
EDINBURGH
23083 RAAF 34.70 13862 011 018 044 027| 014 018 040 028
10 16 37 22 65 110 232 144
ADELAIDE (KEN
23090 TOWN) 34.92 13862 012 019 044 026 012 020 042 026
ADELAIDE (HOF 11 17 38 24 71 113 253 154
VALLEY
23096 RESERVOIR) 34.86 13868 012 019 042 027| 012 019 043 026
ROSEDALE
(TURRETFIELD 10 15 33 22 61 84 184 145
RESEARCH
23343 CENTRE) 34.55 138.83| 012 019 041 028 013 018 039 031
10 13 32 21 64 78 173 137
HAMLEY BRIDG
23356 (LINWOOD) 34.39 138.76| 013 017 042 028 014 017 038 030
9 12 29 19 80 81 180 138
23360 STKITTS 34.33 139.09| 013 017 042 028/ 017 017 038  0.29
11 16 36 25 77 95 217 167
KAPUNDA
23361 (HAMILTON) 34.22 13888 012 018 041 028/ 014 017 039 030
14 22 46 31 91 184 399 229
CHERRY
23709 GARDENS 35.06 13866 012 019 041 027| 010 020 044 025
12 20 41 27 75 143 292 163
HAPPY VALLEY
23721 RESERVOIR 35.06 13856 012 020 041 027| 011 021 043 024
14 23 46 30 97 190 441 251
23727 LONGWOOD 35.05 13873| 012 020 041 027| 010 019 045 026




23731

23734

23741

23743

23756

23758

23761

23783

23806

23817

23820

23823

23824

CUDLEE CREE}
(MILLBROOK)

MOUNT BOLD
RESERVOIR
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Figure2.1 Location ofAMLRstationsin Table2.1 and NRM region boundary

Table2.2 Selected NHMMs (number of weather states and predictor combinations) for AMLR

DJF MAM JIJA SON
4 states 5 stdes 5 States 5 States
Eastc West SLP North ¢ South SLP Eastc West SLP Eastc West SLP
DTDat 850hPa DTDat 850hPa North ¢ South SLP North ¢ SouthSLP
V-wind at 500hPa V-wind at 700hPa DTDat 850hPa DTDat 850hPa

V-wind at 700hPa V-wind at 850hPa V-wind at 700hPa V-wind at 700hPa




2.2 Precipitation

The mean and medianrgjected changes obtained from statistically downscaling the 15 GCMs
indicate future precipitation declinesfor all seasonsinderboth RCB, whereas the ranges (Y00

90" percentiles) indicate the possibility of increases for some seasons and péFatuls2.3). Time
series plots of the downscaled seasonal meamd rangesfor RCP4.5Hjgure2.2) and RCP8.%igure

2.3) highlight the trends and the variance of theojected precpitation changesThese pots show

the downscaled mediamnd 10" to 90" percentile ranges from the 15 GCMsr both 20-year
running means and annuateans(i.e. yearto-year variability)as anomalieselative tothe 1962 to
2005historicalperiod of the plots

By the end of the century, the mean seasonal changes projected for RCP8.5 are about a factor of two
greater than those of RCP4.Baple2.3). Therelativechanges projected for sprirggethe largest up

to a mean decline of 31.7% by 2090 for RCP8abl€2.3). By the end of the centurfollowing
RCP4.5all seasongan still have wet years above thbaselinemean whereas ér RCP8.5only
summer, autumn and wintecanstill have wet yearsas allspring simulationgre below thebaseline

mean Figure2.4).

Comparison between the downscaled and the GCM-ggale precipitation changeshows the
downscaled projections have a narrower ranp@an the projections at the GClgrid scale, tha

there are no cases of the downscaled projections being outside the range of the direct GCM
projections (Figure2.4). Comparisons between downscaledojections from subsets aix GCMs
selected as better and poorer performease presented infable2.3 and Figure2.5 (based onthe
GCMassessmentindertaken seeTask 2 section of the Final Repdzhi et al. (2014end Cai et al.
(2014b) for more details). A consistent pattern emerges of smaller medideclines when
downscaling from the better GCMs, relative to the poorer GCMs.

The meanmedianand range ofthanges presented ifiable2.3 can be compared to the range of
changes shown in Appendix B, where the changes obtained from downscaling each individual GCM
are presented imableB.1 for RCP4.and Table B for RCP8.5



Table2.3 Adelaide and Maint Lofty Ranges NRM downscaled projecteldangesin seasonal precipitation(%
change relative to 198®005 baseline) using 15 CMIP5 GCMs and subsetx& 6 S (i (i SidiEL 2 2yNS N
GCMs.

PERIOD SEASO?P RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean 75 -4.9 -12.2 -4.4 2.7 9.9
Median 6.9 -1.6 -13.0 6.6 2.9 -11.4

10" -19.3 20.7 -19.1|  -12.6 5.1 125

oo" 3.0 7.7 -4.4 7.6 10.4 5.8

2030 MAM Mean 3.8 3.3 3.4 4.7 -4.3 6.2
Median 3.8 2.2 -4.4 4.1 -4.2 3.3

10" -12.3 -10.4 -16.1 -16.6  -10.9 -17.9

90" 5.9 2.7 10.3 3.2 2.3 25

2030 JIA Mean 2.7 0.8 -4.9 5.1 5.0 -4.6
Median 3.0 0.5 -4.7 -4.8 -4.4 -4.7

10" 9.5 7.0 9.3 -10.6 9.2 8.5

oo™ 3.1 4.1 0.9 1.1 -1.6 0.7

2030 SON Mean -8.8 -13.4 75 121 -10.7 -14.1
Median 9.3 -12.2 9.2 125  -10.8 -14.5

10" -16.9 -18.8 -145| 192 -17.1 -19.2

90" 0.8 9.3 1.2 5.1 4.2 8.6

2030 Annual Mean 5.0 -4.9 -6.1 -6.6 5.4 -7.9
Median -4.4 -4.7 6.4 5.8 -4.8 6.3

10" -10.4 -8.9 -11.3|  -11.3 7.9 -12.2

ao" 0.2 -1.0 0.6 3.3 3.4 5.2

2050 DJF Mean 6.6 2.9 -11.4|  -10.8 6.5 -14.1
Median -45 3.0 6.6 -10.1 9.6 -13.2

10" -20.5 -10.4 283| 228 -176 227

ao" 4.8 4.6 0.8 5.7 7.8 6.4

2050 MAM Mean 3.9 3.0 3.2 6.0 3.9 6.7
Median 7.1 -4.4 6.5 9.6 35 75

10" -11.2 -10.5 -143|  -166  -13.1 23.0

gg" 9.3 6.0 11.3 5.4 4.9 10.3

2050 JIA Mean 5.3 -4.9 5.1 6.3 5.0 5.3
Median 6.0 -4.3 6.2 5.1 -4.9 -4.9

10" -12.0 9.6 95 -13.9 9.4 -11.5

90" 1.2 0.9 0.4 0.2 0.6 0.6

2050 SON Mean -12.9 -13.6 -15.6| -17.1  -19.6 -18.4
Median -10.9 -11.9 -15.0| -166  -21.0 -17.6

10" 21.7 -20.4 21.9 -28.5 -29.3 -28.3




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

go" 6.6 -85 -10.0 75 -8.6 9.4

2050 Annual Mean 6.9 6.3 7.9 9.4 8.4 9.8
Median 7.4 6.8 9.2 -8.0 7.4 8.3

10" -10.7 -8.8 -125|  -144  -14.0 -16.3

ao" 0.9 35 2.0 -4.6 -4.0 -4.9

2070 DJF Mean 9.0 3.0 -14.8| -13.8 8.3 -20.1
Median -12.4 9.6 -149|  -14.0 75 221

10" -18.1 -13.8 211| 268  -19.2 -32.6

ao" 4.9 14.3 8.4 -0.9 1.7 5.5

2070 MAM Mean 7.3 6.2 7.9 146 -11.9 -16.9
Median 75 3.2 9.3 128 -11.6 -19.8

10" -16.7 -16.3 20.3| 287  -19.2 -30.1

o0" 3.9 0.9 5.7 0.6 -4.9 0.8

2070 JIA Mean 6.0 -4.7 6.4 -11.2 9.2 -12.6
Median 7.1 6.0 7.3 9.7 7.6 -14.1

10" -13.6 9.1 -15.2 20.8 -155 -20.5

o0" 3.6 1.0 3.4 2.6 -4.6 3.1

2070 SON Mean -16.7 -17.0 -19.3| 244 252 27.9
Median -14.7 -16.4 213| 222 206 -25.0

10" -26.4 -26.0 -25.6 -38.6  -39.7 -38.1

o0" 9.0 -8.6 -10.9| -13.4  -15.4 -20.6

2070 Annual Mean 9.2 -7.8 -10.8 -15.4 -13.6 -18.1
Median 9.7 5.7 -10.1|  -15.0  -11.0 -17.1

10" -13.1 -12.9 -16.7 -23.8 21.0 -25.6

ao" 35 -4.7 5.6 -8.5 8.7 -11.7

2090 DJF Mean 9.4 2.1 -16.6| -199  -13.6 -29.0
Median -8.8 0.8 -155| 207  -17.4 -26.5

10" 227 -10.9 270/ -33.0 -26.1 -40.8

ao" 1.7 5.5 7.4 6.6 2.8 -19.7

2090 MAM Mean 7.7 6.5 9.9 -17.9 142 -25.8
Median 7.7 9.3 -8.2 -135  -11.8 -25.7

10" -14.8 -11.7 -18.1| 346  -25.8 -44.3

ag" 0.7 1.4 35 2.7 5.0 7.4

2090 JIA Mean 5.7 -4.2 6.5 -156  -11.8 -20.7
Median 6.6 5.2 6.5 157 -11.9 21.8

10" -10.9 9.2 -139| 273  -185 -30.2

ag" 2.4 1.7 0.9 6.9 -4.9 -10.2




PERIOD SEASO" RCP4.5
15 BETTEF POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS
2090 SON Mean -17.8 -17.6 -20.5 -31.7 -31.9 -38.9
Median -16.3 -15.3 -23.0 -29.6 -27.4 -37.7
10" -24.4 -25.1 -24.4 -49.8 -44.9 -51.4
ag" -11.5 -12.6 -14.3 -21.4 -23.3 -27.7
2090 Annual Mean -9.5 -7.8 -11.8 -20.5 -17.4 -27.2
Median -8.1 -1.7 -10.3 -22.9 -15.6 -27.1
10" -13.6 -10.7 -17.0 -29.7 -25.3 -36.0
ag" -6.7 -5.0 -8.2 -10.3 -11.2 -18.5
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Figure2.2 Adelaide and Mount Lofty Rangd$RM projected change in seasonal precipitation ft961-2100
as downscaled from CMIP5 GCHKédlowing RCP4.5Solid line is medianinner (dark shaded) envelope is 20

year running mean 19t0 9

th

0" percentile, outer (light shaded)

envelope is annual Fao 9

th

Break and colour change between 2005 and 2006 distinguishes historical and future period.

0" percentile.
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Figure2.3 Adelaide and Mount Lofty Ranges NRM projected change in seasonal precipitatioh961-2100

as downscaled from CMIP5 GCMs following RCP8.5. Solid line is méuitem,(dark shaded) envelope is 20

year running mean 19to 90" percentile, outer (light shaded) envelope is annual F@o 90" percentile.
Break and colour change betwee2005 and 2006 distinguishes historical and future period.
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Figure2.4 Adelaide and Mount Lofty Ranges NR@WMIP5GCM and NHMMlownscaledprojected seasonal

Spring

Summer

precipitation changedor (a) 2030, (b) 2050, (c0Z0 and (d) 209@relative to 19862005 for RCP4.&and

RCP8.5The wider bars are the range in T@o 90" percentile 20year mean rainfall (with median indicated

by the horizontal line) and the thin bars are the range in"1 90" percentile yearly mean rainfall.
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Figure2.5 Adelaide and Mount Lofty Ranges NRM NHMMwnscaled projected seasonal precipitation
changes fronsixbetter (B6GCM) andix poorer (P6GCM) performing CMIP5 GERbr (a) 2030, (b) 2050, (c)
2070 and (d) 2090 (relative to 198805) forRCP4.mnd RCP8.5The wider bars are the range in F@o 90"
percentile 28year mean rainfall (with median indicated by the horizontal line) and the thin bars are the
range in D" to 90" percentile yearly mean rainfall. Selection of better and poorer performing GCMs
according toCai et al. (2014aand Cai et al. (2014b)

2.3 Non-precipitation variables

Table2.4 summarises the meammedianand range (19 to 90" percentile) ofchanges irseasonal
maximumdaily temperature projected fromdownscalingthe set of 15 GCMs for the two RCP
Figure2.6 (RCP4.5) anBigure2.7 (RCP8.5) present treorresponding downscalerhnge inseasonal
trends, highlighting the projected steady progression of warmifite use of a weather generator

with stationary parameters and averaging over the 100 stochastic replicates results in similar ranges
in decadal andniterannual variability in these, and later, noainfall timeseries plots.The high
concentrationRCP8.5 produces the order of 1.5more warming by the end of the century than

the intermediateconcentrationRCP4.5i.e. approximately doubleThe projeted warming in the
spring (SON) seasda about 0.5° more than fothe other seasondy the end of the century,
consistent with this season experiencirgatively largeprojecteddrying than the other seasons.

Table2.4 also compares the subsets sikbetter and poorer GCM§ he ensemble mean and median

of the six poorer GCMs is consistently higher than that of ®ig better GCMs, particularly fo
RCP8.5. This suggests using the poorer GCMs for impacts research or natural resource management
would produce overly pessimistic results.

Figure 2.8 compares the range of projected changes obtained directly from the -G@Mscale
results to those obtained from the downscalinthe median projected changes are quite similar in
all cases, with the downscaling producing less year to year variabilityttieaGCM direct results.



The meanmedianand range ofthanges presented ifiable2.4 can be compared to the range of
changes shown in Appendix B, evh the changes obtained from downscaling each individual GCM
are presented imable B3 for RCP4.and Table B4 for RCP8.5



Table2.4 Adelaide and Mount Lofty Ranges NRM downscaled projected changes in seasonal maximum daily
temperature (°C change relative to 198805 baseline) using 15 CMIP5 GCMs and subsetx& 6 SG 0 SN | Yy R
SixWLI2Z 2 NBENDR D/ aaod

PERIOD SEASO?P RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean 1.0 0.9 1.1 1.2 1.0 1.4
Median 0.9 0.9 1.0 1.1 0.9 1.3

10" 0.6 0.6 0.8 0.6 0.6 1.1

oo" 1.4 1.2 1.6 1.8 15 1.9

2030 MAM Mean 0.8 0.8 0.6 1.0 1.0 1.0
Median 0.8 0.8 0.6 1.0 1.0 1.0

10" 0.5 0.8 0.4 0.7 0.8 0.6

og" 1.1 0.9 1.0 0.7 1.3 1.5

2030 JIA Mean 0.8 0.7 0.8 1.0 0.9 1.0
Median 0.8 0.8 0.8 0.9 0.9 1.0

10" 0.4 0.5 0.6 0.7 0.7 0.8

o0" 1.0 0.9 1.0 1.3 1.2 1.3

2030 SON Mean 1.0 1.1 1.0 1.3 1.3 1.4
Median 1.0 1.2 1.0 1.2 1.2 1.5

10" 0.8 1.0 0.8 0.9 1.0 1.0

aqg" 1.3 1.3 1.3 1.7 1.7 1.7

2030 Annual Mean 0.9 0.9 0.9 1.1 1.1 1.2
Median 0.9 0.9 0.9 1.0 1.0 1.3

10" 0.6 0.7 0.7 0.8 0.9 0.9

ao" 1.2 1.1 1.2 1.6 1.4 1.6

2050 DJF Mean 1.4 1.3 15 1.9 1.7 2.2
Median 1.2 1.2 1.3 1.7 15 2.0

10" 1.0 1.0 1.2 1.3 1.3 1.7

ao" 1.9 1.7 2.1 2.7 2.3 3.1

2050 MAM Mean 1.1 1.2 1.0 1.7 1.7 1.8
Median 1.0 1.2 1.0 1.6 1.6 1.8

10" 0.8 1.0 0.6 1.3 1.3 1.2

gg" 1.6 1.3 1.4 2.4 2.2 2.4

2050 JIA Mean 1.1 1.1 1.2 1.7 1.6 1.8
Median 1.2 1.2 1.3 1.6 15 1.8

10" 0.7 0.9 1.0 1.2 1.3 1.4

ag" 1.4 1.3 1.4 2.2 2.0 2.2

2050 SON Mean 1.5 1.5 1.6 2.1 2.2 2.3
Median 15 1.6 1.6 2.0 2.0 2.4

10" 1.2 1.4 1.3 1.7 1.8 1.7




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

go" 1.7 1.7 1.8 2.8 2.7 2.8

2050 Annual Mean 1.3 1.3 1.3 1.9 1.8 2.0
Median 1.3 1.3 1.3 1.7 1.6 2.0

10" 0.9 1.1 1.1 1.4 15 1.6

ao" 1.6 15 1.7 25 2.3 2.6

2070 DJF Mean 1.7 15 1.9 2.7 2.4 3.1
Median 15 15 1.7 2.4 2.1 2.6

10" 1.2 1.2 15 2.0 2.0 2.3

ao" 2.1 2.0 2.6 3.9 3.3 4.5

2070 MAM Mean 15 15 1.4 25 25 2.6
Median 1.4 15 1.3 2.4 2.3 2.6

10" 1.1 1.3 1.0 2.0 2.1 2.0

o0" 1.9 1.8 1.9 3.2 3.2 3.4

2070 JIA Mean 1.4 1.3 1.6 25 2.3 2.7
Median 1.4 1.3 1.6 2.4 2.2 2.7

10" 1.0 1.1 1.3 1.9 1.9 2.2

o0" 1.9 1.6 1.9 3.2 2.9 3.2

2070 SON Mean 1.8 1.8 2.0 3.1 3.0 3.3
Median 1.9 1.9 2.1 3.0 2.9 3.6

10" 15 1.6 1.7 2.3 2.5 2.5

oo™ 2.2 2.1 2.3 4.1 3.7 4.0

2070 Annual Mean 1.6 15 1.7 2.7 2.6 3.0
Median 1.6 15 1.6 2.4 2.3 29

10" 1.3 1.3 1.5 2.1 2.2 2.3

ao" 1.9 1.8 2.1 35 3.3 3.8

2090 DJF Mean 1.9 1.7 2.2 35 3.2 4.1
Median 1.8 1.7 2.0 3.0 2.8 3.3

10" 1.4 1.3 1.6 2.6 2.6 3.0

ao" 2.4 2.2 3.0 5.2 4.3 6.0

2090 MAM Mean 1.8 1.8 1.8 3.4 3.4 3.7
Median 1.6 1.8 1.6 3.3 3.1 3.6

10" 1.4 15 1.3 25 2.8 2.9

ag" 2.2 2.2 2.4 4.3 4.3 4.6

2090 JIA Mean 1.7 15 1.9 3.3 3.1 3.7
Median 1.6 15 1.9 3.3 3.0 3.8

10" 1.3 1.3 1.6 25 2.6 3.1

ag" 2.2 1.8 2.4 4.1 3.9 4.3




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2090 SON Mean 2.2 2.1 2.4 4.0 4.0 4.5
Median 2.1 2.1 2.4 4.0 3.9 4.7

10" 1.7 1.8 2.1 3.0 3.2 3.2

ag" 2.7 2.5 2.7 5.3 4.9 5.5

2090 Annual Mean 1.9 1.8 2.1 3.6 3.4 4.0
Median 1.9 1.8 2.0 3.3 3.2 3.8

10" 15 15 1.8 2.7 2.8 3.1

ag" 2.2 2.2 2.4 4.7 4.3 5.1

5 (a) Adelaide and Mt Lofty Ranges DJF RCP45 5 (b) Adelaide and Mt Lofty Ranges MAM RCP45
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Figure2.6 Adelaide and Mount Lofty Ranges NRM projected change in seasonal maximum daily temperature
for 1961-2100 as downscaled from CMIP5 GCMs following RCP4.5. Solid line is metian(dark shaded)
envelope is 26year running mearl0"” to 90" percentile, outer (light shaded) envelope is annuab” to 90"
percentile. Break and colour change between 2005 and 2006 distinguishes historical and future period.
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Figure2.7 Adelaide and Mount Lofty Ranges NRM projected change in seasonal maximum daily
temperature for 19612100 as downscaled from CMIP5 GCMs following RCP8.5. Solid line is migdiian,
(dark shaded) envelopés 2Gyear running meart0" to 90" percentile, outer (light shaded) envelope is

annual10” to 90" percentile. Break and colour change between 2005 and 2006 distinguishes historical and

future period.



(a) Adelaide and Mt Lofty Ranges 2020-2038 — rcpd5-GCM ({b) Adelaide and Mt Lofty Ranges 2040-2059 — rcpd5-GCM
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Figure2.8 Adelaide and Mount Lofty Ranges NRM CMIP5 GCM and NKidinscaled projected seasonal
maximum daily temperaturechanges for (a) 2030, (b) 2050, (c) 2070 and (d) 2090 (relative to-2086) for
RCP4.2and RCP8.5The wider bars are the range in T@o 90" percentile 2Byear meanmaximum daily
temperature (with median indicated by the horizontal line) and the thin bars are the range 16 90"
percentile yearly mearmaximum daily temperature

Table2.5 presentsthe projected minimum daily temperature changes. Similar to maximum daily
temperature, the projectedRCP8.Ehanges are greatdhan RCP4,5y over 1° (i.e. double) by the
end of the century (Figure 2.9 and Figure 2.10). Thee is some difference when comparing
downscaled changes from the subsetsofbetter to the sixpoorer GCMs, the poorer being warmer,
but the differences are not as large as for maximum temperatilifee marked spring warming seen
in maximum temperature igot repeated in the minimum temperature projections, with autumn
seeing slightly more warmingpan the other seasons by the end of the centuBirect GCM changes
and downscaled changes are similaigure2.11).

The meanmedianand range ofthanges presented ifable2.5 can be compared to the rge of
changes shown in Appendix B, where the changes obtained from downscaling each individual GCM
are presented imable B for RCP4.and Table B for RCP8.5



Table2.5 Adelaide and Mount Lofty Ranges NRM downscaled projected changes in seasonal minimum daily
temperature (°C chage relative to 19862005 baseline) using 15 CMIP5 GCMs and subsetx&6 SG 0 SN | Yy R
SixWLI2Z 2 NBENDR D/ aaod

PERIOD SEASO?P RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean 0.8 0.7 0.9 1.0 0.8 1.2
Median 0.7 0.7 1.0 0.9 0.7 1.2

10" 0.4 0.4 0.6 0.5 0.5 0.9

oo" 1.1 1.0 1.2 15 1.3 1.6

2030 MAM Mean 0.8 0.7 0.8 1.0 0.9 1.1
Median 0.7 0.8 0.7 0.9 1.0 1.0

10" 0.4 0.5 0.6 0.7 0.7 0.8

og" 1.2 0.9 1.2 0.7 1.2 1.4

2030 JIA Mean 0.6 0.5 0.6 0.7 0.7 0.8
Median 0.6 0.6 0.6 0.8 0.7 0.9

10" 0.3 0.4 0.6 0.5 0.5 0.7

o0" 0.7 0.7 0.7 0.9 0.9 0.9

2030 SON Mean 0.6 0.6 0.7 0.8 0.8 0.9
Median 0.7 0.7 0.7 0.9 0.9 0.9

10" 0.4 0.5 0.5 0.6 0.7 0.7

90" 0.8 0.8 0.8 1.0 1.0 1.0

2030 Annual Mean 0.7 0.6 0.7 0.9 0.8 1.0
Median 0.7 0.7 0.7 0.9 0.8 1.0

10" 0.5 0.5 0.6 0.7 0.6 0.8

ao" 0.9 0.8 0.9 1.2 1.1 1.2

2050 DJF Mean 1.1 1.0 1.3 1.6 1.4 1.9
Median 1.0 0.9 1.3 1.4 1.3 1.9

10" 0.7 0.7 0.9 1.0 1.0 1.4

ao" 1.6 1.4 1.7 25 2.1 2.6

2050 MAM Mean 1.1 1.0 1.1 1.6 1.6 1.7
Median 1.0 1.1 1.1 15 15 1.7

10" 0.7 0.8 0.8 1.2 1.2 1.3

gg" 1.4 1.3 15 2.2 2.1 2.2

2050 JIA Mean 0.8 0.7 0.9 1.3 1.2 1.4
Median 0.9 0.8 0.9 1.2 1.2 15

10" 0.5 0.6 0.8 0.9 1.0 1.2

90" 1.0 0.9 1.0 1.6 1.4 1.6

2050 SON Mean 0.9 1.0 1.0 1.4 1.4 1.5
Median 1.0 1.0 1.1 1.4 1.5 1.5

10" 0.6 0.8 0.7 1.1 1.2 1.2




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

go" 1.2 1.2 1.1 1.7 1.7 1.8

2050 Annual Mean 1.0 0.9 1.1 15 1.4 1.6
Median 1.0 1.0 1.1 1.4 1.3 1.6

10" 0.7 0.7 0.9 1.1 1.2 1.4

ao" 1.2 1.2 1.3 2.0 1.8 2.0

2070 DJF Mean 1.3 1.3 15 2.3 2.2 2.7
Median 1.2 1.1 1.7 2.0 1.9 2.7

10" 0.8 0.9 1.1 1.6 1.7 1.8

ao" 1.9 1.9 1.9 35 3.0 3.6

2070 MAM Mean 1.3 1.3 1.4 2.4 2.4 2.6
Median 1.2 1.2 15 2.2 2.3 2.6

10" 0.9 1.0 1.1 1.7 1.7 2.0

oo™ 1.7 1.7 1.7 3.2 3.1 3.2

2070 JIA Mean 1.0 1.0 1.1 1.9 1.8 2.0
Median 1.1 1.0 1.2 1.9 1.8 2.1

10" 0.7 0.7 0.9 1.4 15 1.7

oo™ 1.3 1.2 1.3 2.2 2.1 2.3

2070 SON Mean 1.1 1.2 1.2 2.1 2.1 2.2
Median 1.2 1.2 1.3 2.0 2.2 2.1

10" 0.7 1.0 1.0 1.7 1.8 1.8

oo™ 1.4 1.5 1.4 2.5 2.4 2.6

2070 Annual Mean 1.2 1.2 1.3 2.2 2.1 2.4
Median 1.2 1.2 1.4 2.0 2.0 2.2

10" 0.8 0.9 1.1 1.7 1.8 2.0

ao" 15 1.6 15 2.9 2.6 2.9

2090 DJF Mean 15 1.4 1.7 3.1 2.9 3.6
Median 1.3 1.2 1.9 2.7 2.7 35

10" 0.9 0.9 1.2 2.2 2.2 2.4

ao" 2.1 2.2 2.1 4.7 4.0 4.8

2090 MAM Mean 15 15 1.6 3.2 3.2 3.4
Median 15 1.4 1.7 3.0 3.1 35

10" 1.1 1.1 1.4 2.3 25 2.6

ag" 2.0 2.1 1.8 4.2 4.2 4.2

2090 JIA Mean 1.2 1.2 1.3 25 25 2.7
Median 1.3 1.3 15 2.6 25 2.7

10" 0.7 0.9 0.9 1.8 2.2 2.2

90" 1.6 1.5 1.6 2.9 2.7 3.1




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2090 SON Mean 14 14 15 2.7 2.8 2.9
Median 14 15 15 2.6 2.9 2.8

10" 1.0 1.2 1.2 2.2 2.4 2.4

ag" 1.7 1.7 1.7 3.3 3.2 3.5

2090 Annual Mean 14 14 15 2.9 2.9 3.1
Median 13 13 1.6 2.6 2.8 2.9

10" 1.0 1.0 13 2.2 2.3 2.6

ag" 1.8 1.9 1.8 3.9 3.5 3.9
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Figure2.9 Adelaide and Mount Lofty Ranges NRM projected change in seasonal minimum daily temperature
for 1961-2100 as downscaled from CMIP5 GCMs following RCP4.5. Solid line is mignian(dark shaded)
envelope is 26year running mear0" to 90" percentile, outer (light shaded) envelope is annud” to 90"
percentile. Break and colour change between 2005 and 2006 distinguishes historical and future period.
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Figure2.10 Adelaide and Mount Lofty Ranges NRM profed change in seasonal minimum daily

temperature for 19632100 as downscaled from CMIP5 GCMs following RCP8.5. Solid line is miegian,
(dark shaded) envelope is 2¢ear running meart0" to 90" percentile, outer (light shaded) envelope is
annual10” to 90" percentile. Break and colour change between 2005 and 2006 distinguishes historical and
future period.



{a) Adelaide and Mt Lofty Ranges 2020-2039 — repd5-GOM {b) Adelaide and Mt Lofty Ranges 2040-2059 — ropd5-GCM
ropd5-NHMM rp45-NHMM
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Tmin change by 2020-203% from 1885-2005
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(c) Adelaide and Mt Lofty Ranges 2060-2079 — repdS-GOM (d) Adelaide and Mt Lofty Ranges 2080-2099 — repdS-GOM
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Figure2.11 Adelaide and Mount Lofty Ranges NRM CMIP5 GCM and NHidinscaled projected seasah
minimum daily temperature changes for (a) 2030, (b) 2050, (c) 2070 and (d) 2090 (relative te2¥8) for
RCP4.mnd RCP8.5The wider bars are the range in Fa@o 90" percentile 2Gyear mean minimum daily
temperature (with median indicated by the brizontal line) and the thin bars are the range in % @0 90"
percentile yearly mean minimum daily temperature.

The projected solar radiationhanges are presented ifable2.6. The corresponding timseries
plots are shown ifrigure2.12 for RCP4.5 anBigure2.13 for RCP8.5. The increases in solar radiation
correspond with the projected dmg trends, as the reduced clowtver asociated with more
frequent dry days results in more solar radiation being received at the surféoere are distinct
differences between the projections from the subsetsfbetter andsix poorer GCMsparticularly

by the second half of the centuryyith smallerincreases projeetd by the better GCMs. This
corresponds with the poorer GCMs producing drier projections. Comparing the direct GCM grid
scalesolar radiation changes with those obtained from the downscakigufe2.14) indicates larger
increases from downscaling, particularly for winter and spring towards the end of ceposgibly
becauseof relatively more dry days in the downscaled simulations compared to the sGiaal
would correspond to decreased cloud cover and hence increased radiation

The meanmedianand range ofthanges presented ifiable2.6 can be compared to the range of
changes shown in Appendix B, where the mean changes obtained from downscaling each individual
GCM are presented ihable Br for RCP4.&and Table B3 for RCP8.5



Table2.6 Adelaide and MountLofty Ranges NRM downscaled projected changes in seasonal solar radiation
(% change relative to 1988005 baseline) using 15 CMIP5 GCMs and subsetx® 6 S (i SiRHELI2I 2yNS NI
GCMs.

PERIOD SEASO?P RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean 0.8 0.6 1.1 0.9 0.2 1.6
Median 0.8 0.2 1.3 0.8 0.1 1.8

10" 0.2 0.3 0.1 0.3 -1.3 0.7

oo" 1.8 1.8 1.9 1.9 0.6 25

2030 MAM Mean 0.6 1.0 0.2 1.0 1.2 0.9
Median 0.2 0.3 0.6 0.5 0.7 1.1

10" 1.2 0.9 2.2 0.5 0.1 1.7

og" 2.4 3.7 2.2 0.5 3.2 3.2

2030 JIA Mean 1.9 1.1 25 2.6 1.9 2.9
Median 2.1 1.2 3.1 2.3 1.8 3.1

10" 0.4 0.4 0.6 0.5 0.9 0.9

oo™ 4.0 2.4 4.0 4.8 3.0 4.8

2030 SON Mean 2.4 2.6 2.5 2.8 2.5 3.2
Median 2.4 2.2 2.6 2.6 2.0 3.0

10" 15 1.6 1.9 1.4 1.4 2.5

90" 3.7 4.1 3.0 4.3 4.2 4.2

2030 Annual Mean 1.4 1.3 1.4 1.7 1.2 2.1
Median 1.3 1.0 1.6 1.8 1.0 2.3

10" 0.6 0.7 0.4 0.4 0.3 0.9

ao" 2.4 2.3 2.4 3.1 2.2 3.2

2050 DJF Mean 0.8 0.5 1.3 1.2 0.1 2.1
Median 0.6 0.5 1.2 1.2 0.5 25

10" 0.5 0.4 0.1 0.2 -1.3 0.8

ao" 2.4 15 2.7 2.7 1.0 3.2

2050 MAM Mean 1.0 1.2 0.3 15 1.4 1.3
Median 0.9 1.2 0.2 1.6 1.3 1.8

10" -1.8 1.1 2.6 1.3 0.8 25

gg" 3.3 3.6 3.1 4.7 3.7 4.7

2050 JIA Mean 2.8 2.2 3.4 3.9 2.8 4.5
Median 3.2 2.7 3.9 4.1 2.4 4.4

10" 0.3 0.6 1.4 0.8 1.4 2.0

90" 4.9 3.5 4.9 6.9 4.6 7.2

2050 SON Mean 3.2 3.0 3.8 4.1 4.1 4.7
Median 3.1 2.3 3.8 3.9 3.1 4.8

10" 2.1 1.7 3.2 2.6 2.7 3.5




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6GCMS GCMS 6 GCMS 6 GCMS

go" 4.7 4.9 4.4 6.3 6.5 5.8

2050 Annual Mean 1.8 1.6 2.1 25 1.9 3.1
Median 1.4 1.2 2.2 25 15 3.2

10" 0.9 0.9 0.7 0.7 0.8 1.4

ao" 3.4 2.7 35 4.3 3.4 4.6

2070 DJF Mean 1.0 0.3 15 15 0.2 2.7
Median 1.0 0.1 15 0.9 0.2 2.9

10" 0.4 0.8 0.4 0.0 0.8 0.6

ao" 2.3 1.6 2.8 3.6 1.3 4.7

2070 MAM Mean 15 15 1.0 2.2 1.6 2.7
Median 1.6 1.6 0.8 1.2 0.8 3.1

10" -1.0 0.5 2.0 0.3 0.3 -15

oo™ 4.2 35 4.2 6.1 4.2 6.6

2070 JIA Mean 3.5 2.7 4.2 5.4 3.7 6.8
Median 3.9 2.8 3.9 6.0 3.2 6.7

10" 1.3 1.4 2.2 1.3 1.6 3.4

o0" 6.0 4.1 6.4 9.1 6.5 10.3

2070 SON Mean 3.8 3.1 4.7 5.4 5.2 6.4
Median 4.1 2.9 49 6.3 4.6 6.7

10" 2.3 15 4.1 3.0 3.3 5.0

o0" 5.2 5.1 5.3 8.0 7.9 7.7

2070 Annual Mean 2.3 1.7 2.7 3.3 2.4 4.4
Median 1.9 1.6 2.7 3.2 1.8 4.7

10" 1.2 0.9 1.4 1.4 1.6 2.0

ao" 3.9 2.7 4.2 5.6 4.0 6.5

2090 DJF Mean 1.0 0.0 1.6 1.9 0.6 35
Median 1.2 0.1 1.7 1.8 0.5 35

10" 0.5 -1.6 0.6 0.3 0.6 1.2

ao" 2.7 15 2.7 4.7 1.9 5.9

2090 MAM Mean 1.8 1.8 1.3 2.6 15 4.0
Median 25 2.4 1.1 1.9 1.7 4.4

10" 0.9 0.4 -15 1.1 0.9 -1.3

ag" 3.9 3.4 4.1 7.8 3.8 8.9

2090 JIA Mean 3.9 3.0 4.6 6.9 4.9 9.1
Median 4.2 2.9 4.8 6.9 4.0 8.7

10" 1.7 1.8 25 2.1 2.3 4.6

90" 6.2 45 6.7 11.8 8.4 14.2




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6GCMS GCMS 6 GCMS 6 GCMS

2090 SON Mean 4.1 3.2 5.3 6.8 6.6 8.4
Median 4.0 3.4 4.9 7.6 6.8 8.7
10" 2.3 14 4.4 2.6 3.8 6.0
ag" 6.2 4.9 6.6 9.7 9.3 10.6
2090 Annual Mean 2.5 1.7 3.0 4.2 3.2 5.8
Median 2.2 1.8 3.2 4.0 2.8 6.3
10" 13 0.8 1.6 15 1.9 2.7
ag" 4.1 2.6 4.4 7.3 4.8 8.6
15 {a) Adelaide and Mt Lofty Ranges DJF RCP45 16 (b) Adelaide and Mt Lofty Ranges MAM RCP45
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Figure2.12 Adelaide and Mount Lofty Ranges NRM projected change in seasonal solar radiation for 1961
2100 as downscaled from CMIP5 GCMs following RCP4.5. Solid line is megian(dark shaded) envelope
is 20year running meart0" to 90" percentile, outer (light shaded) envelope is annudlo™ to 90"

percentile. Break and colour change between 2005 and 2006 distinguishes historical and future period.
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Figure2.13 Adelaide and Mount Lofty Ranges NRM projected charig seasonasolar radiationfor 1961
2100 as downscaled from CMIP5 GCMs following RCP8.5. Solid line is menfian(dark shaded) envelope
is 20year running mearl0" to 90" percentile, outer (light shaded) envelope is annuab™ to 90"

percentile. Break and colour change between 2005 and 2006 distinguishes historical and future period.



{a) Adelaide and Mt Lofty Ranges 2020-2039 — repd5-GOM {b) Adelaide and Mt Lofty Ranges 2040-2059 — repdS-GOM
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(c) Adelaide and Mt Lofty Ranges 2080-2079 — ropd5-GEM (d) Adelaide and Mt Lofty Ranges 2080-2099 — ropdS-GEM
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Figure2.14 Adelaide and Mount Lofty Ranges NRM CMIP5 GCM and NHidinscaled projected seasonal
solar radiation dxanges for (a) 2030, (b) 2050, (c) 2070 and (d) 2090 (relative to-2886) forRCP4.&nd
RCP8.5The wider bars are the range in Y@0 90" percentile 2Gyear mean solar radiation (with median
indicated by the horizontal line) and the thin bars aredtrange in 18 to 90" percentile yearly mean solar
radiation.

Vapour pressure deficyPD)is a derived variable, and as such is not a direct output from GCMs. It
is a function of temperature and relative humidity changasd is one of the required inputs for
calculation of potential evapotranspiratiomhe combination of projected warming and drying lead
to large relative changes in VPD, as summarisd@ine2.7, show increases beconelativelymuch
larger forRCP8.%s the century progresseBigure2.15, Figure2.16 and Figure2.17).

The meanmedianand rangeof changes presented iffable2.7 can be compared to the range of
changes shown in Appendix B, where the mean changes obtained from downscaling each individual
GCM are presented ihable BA for RCP4 and Table BLOfor RCP8.5



Table2.7 Adelaide and Mount Lofty Ranges NRM downscaled projected changes in seasomalivap
pressure deficit (% change relative to 198605 baseline) using 15 CMIP5 GCMs and subsetx& 6 S i (i S NI
andsixWLJ2 2 NENR D/ aa®

PERIOD SEASO?P RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean 8.0 7.8 9.1 9.7 7.1 12.9
Median 75 7.6 7.8 10.1 6.4 11.7

10" 4.7 5.6 5.8 4.8 35 9.2

oo" 10.9 10.2 13.6 14.5 115 17.7

2030 MAM Mean 8.2 10.0 5.0 10.7 11.3 9.0
Median 7.9 9.9 35 10.8 11.8 8.6

10" 2.2 6.5 1.1 4.2 9.6 3.0

og" 14.0 13.8 10.3 4.2 12.5 15.6

2030 JIA Mean 9.2 9.2 9.0 12.6 11.8 12.5
Median 7.9 5.4 8.3 11.0 10.5 12.4

10" 5.1 5.2 4.0 9.3 9.5 6.8

oo™ 15.8 17.1 14.8 18.7 15.4 18.3

2030 SON Mean 12.5 14.5 11.0 15.4 16.6 15.4
Median 11.4 12.3 10.4 14.1 15.8 14.3

10" 9.0 11.0 8.8 11.0 11.1 12.7

90" 15.9 20.3 13.8 21.0 23.0 19.3

2030 Annual Mean 9.2 10.0 8.5 11.6 10.8 12.5
Median 8.4 8.8 7.2 10.4 10.7 11.5

10" 6.2 8.1 5.9 8.5 9.3 9.2

ao" 13.8 13.2 125 16.2 125 16.8

2050 DJF Mean 10.9 10.7 12.4 16.1 13.4 20.4
Median 10.1 10.4 10.2 16.4 12.3 175

10" 7.1 8.7 8.8 9.8 9.5 145

ao" 14.0 12.9 18.3 23.0 18.5 29.2

2050 MAM Mean 11.4 135 7.7 17.3 18.2 15.9
Median 11.6 13.4 7.0 16.0 19.8 14.7

10" 4.8 10.2 2.2 10.4 14.0 8.2

gg" 17.8 17.0 14.0 24.5 20.8 25.0

2050 JIA Mean 13.2 13.8 12.9 20.8 19.4 21.3
Median 12.0 10.9 12.2 19.5 17.4 21.5

10" 4.8 8.0 3.8 14.1 14.3 12.6

90" 23.0 225 22.8 30.9 26.7 29.8

2050 SON Mean 17.9 19.7 17.2 25.7 27.9 25.9
Median 16.8 17.4 16.7 24.5 27.2 24.6

10" 13.9 15.0 14.9 17.6 19.1 20.7




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

go" 22.3 26.9 20.0 33.8 37.5 32.3

2050 Annual Mean 12.9 13.8 12.4 19.1 18.6 20.7
Median 12.2 12.9 11.1 17.8 18.9 19.7

10" 9.0 11.9 8.9 13.6 15.5 15.3

ao" 17.7 16.7 17.3 23.4 21.3 27.1

2070 DJF Mean 13.0 12.2 15.1 23.3 20.7 28.7
Median 115 11.2 135 21.8 19.2 23.4

10" 9.6 10.5 10.7 16.0 16.6 195

ao" 15.8 15.1 21.2 34.2 26.2 43.4

2070 MAM Mean 13.9 15.7 10.9 25.0 26.6 24.6
Median 14.2 15.7 10.3 22.3 28.5 22.3

10" 6.8 135 4.8 15.9 18.1 15.5

o0" 20.6 18.0 17.7 33.2 33.2 36.0

2070 JIA Mean 15.9 15.2 16.7 30.8 29.4 32.7
Median 14.2 13.8 15.1 29.9 26.9 34.7

10" 5.8 9.7 5.0 19.2 19.3 20.8

oo™ 26.1 22.2 30.0 445 42.2 425

2070 SON Mean 21.4 22.5 21.9 36.9 39.4 38.5
Median 20.7 20.1 21.2 37.2 37.8 39.2

10" 16.6 17.4 19.5 23.8 28.4 29.2

o0" 27.2 30.0 25.0 47.2 52.2 47.1

2070 Annual Mean 15.5 15.8 15.8 27.7 27.4 30.4
Median 15.0 15.6 14.5 27.8 28.4 28.8

10" 11.9 14.4 12.1 18.7 22.0 22.3

ao" 18.1 17.3 20.9 33.6 31.8 40.2

2090 DJF Mean 145 13.2 16.9 31.2 28.9 37.9
Median 14.6 13.7 16.4 28.7 28.6 30.2

10" 9.0 8.7 10.6 20.9 23.6 24.6

ao" 18.5 17.4 23.7 47.2 34.5 59.0

2090 MAM Mean 16.3 17.7 13.4 33.4 35.7 34.7
Median 18.1 18.1 12.2 33.1 36.0 31.9

10" 8.5 16.0 6.9 19.9 22.7 23.5

ag" 23.0 18.9 21.1 485 48.5 48.7

2090 JIA Mean 18.7 17.0 20.8 41.4 40.4 44.6
Median 18.5 18.4 17.4 39.4 36.8 47.3

10" 7.3 11.3 7.6 24.8 25.2 28.9

ag" 32.7 21.3 37.3 59.4 59.4 57.6




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2090 SON Mean 24.3 24.2 25.7 48.9 52.1 52.3
Median 23.5 22.5 25.1 48.5 50.1 55.1

10" 19.6 18.4 22.0 30.5 37.0 38.0

90" 311 31.7 30.0 64.0 69.4 63.8

2090 Annual Mean 17.7 17.2 18.5 36.9 37.1 41.2
Median 17.4 17.4 17.4 36.6 39.7 38.2

10" 14.9 16.4 15.2 24.2 27.8 29.9

90" 19.8 18.0 23.0 47.3 43.9 55.5

50 (a) Adelaide and Mt Lofty Ranges DJF RCP45 80 7 (b) Adelaide and Mt Lofty Ranges MAM RCP45
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Figure2.15 Adelaide and Mount Lofty Ranges NRM projected change in seasonal vapour pressure deficit for
1961-2100 as downscaled from CMIP5 GCMs following RCP4.5. Solid line is miedian(dark shaded)
envelope is 26year running mear0"” to 90" percentile, outer (light shaded) envelope is annuab” to 90"
percentile. Break and colour change between 2005 and 2006 distinguishes historical and future period.
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Figure2.16 Adelaide and Mount Lofty Ranges NRM projedtehange in seasonal vapour pressure deficit for
1961-2100 as downscaled from CMIP5 GCMs following RCP8.5. Solid line is migaian(dark shaded)
envelope is 26year running mearl0" to 90" percentile, outer (light shaded) envelope is annuab™ to 90"
percentile. Break and colour change between 2005 and 2006 distinguishes historical and future period.



(a) Adelaide and Mt Lofty Ranges 2020-2039 rcpd5-NHMM (b) Adelaide and Mt Lofty Ranges 2040-2059 rcpd5-NHMM
ropB5-NHMM rep8S-NHMM

WPD change by 2020-2039 in % of 1986-2005
WPD change by 2040-205% in % of 1986-2005
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(c) Adelaide and Mt Lofty Ranges 2060-2079 fepaS-NHMM (d) Adelaide and Mt Lofty Ranges 2080-2099 repaS-NHMM
repBS-HHMM repBS-HHMM

WPD change by 2080-2078 in % of 1986-2005
)
WPD change by 2080-2098 in % of 1986-2005
]

Figure2.17 Adelaide and Mount Lofty Ranges NRNHMM-downscaled projected seasonal vapopressure
deficit changes for (a) 2030, (b) 2050, (c) 2070 and (d) 2090 (relative to-2086) forRCP4.mnd RCP8.5
The wider bars are the range in T@o 90" percentile 2Gyear mean vapour pressure deficit (with median
indicated by the horizontal line) and théhin bars are the range in 1bto 90" percentile yearly mean vapour
pressure deficit.

The projected temperature, solar radiation and VPD series agd ts calculate the APET series,
resulting in themean median and range (19 to 90" percentile) ofprojected APETchangesas
presented inTable2.8. Consistent witlthe resultsfor these input variablesthere is a progressive
increasein projectedAPET throughout the centurwhich isstronger for RCP8.5 thaRCP4.%Figure

2.18, Figure2.19, and Figure2.20) with the subset of sixpoorer GCMs prodiieg larger increases
than the better subsetTable2.8). By the end of the century there is a 7% increase for summer and a
10 to 13% increase for the othseasons foRCP8.5with increasesapproximatelyhalf of that for
RCP4.5.

Themean, median and range ahanges presented ifiable2.8 can be compard to the range of
changes shown in Appendix B, where the changes obtained from downscaling each individual GCM
are presented imable BL1for RCP4.and Table BL2for RCP8.5



Table2.8 Adelaide and Mount Lofty Ranges NRM downscaled projected changes in seagotatial
evapotranspiration(% change relative to 1988005 baseline) using 15 CMIP5 GCMs and subsed#cof
Wo SO0 SANILIR2I2Z/NSNDR D/ adad

PERIOD SEASO?P RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean 25 2.0 3.0 3.0 1.9 4.1
Median 2.4 2.2 2.8 2.8 2.0 35

10" 1.3 1.3 2.1 1.7 0.7 3.1

oo" 3.3 2.7 4.2 4.9 3.0 5.7

2030 MAM Mean 25 2.8 1.8 35 3.6 3.3
Median 2.3 25 1.4 3.6 3.7 3.4

10" 1.3 2.0 0.7 1.9 2.5 1.4

og" 4.4 4.1 3.4 1.9 4.7 5.1

2030 JIA Mean 2.9 2.3 3.3 3.9 3.3 4.3
Median 3.0 2.2 3.7 3.9 2.9 4.1

10" 1.4 1.6 2.1 2.4 2.6 3.2

oo™ 4.2 3.3 4.2 5.6 4.3 5.6

2030 SON Mean 3.6 3.7 3.7 4.4 4.2 5.0
Median 3.8 3.7 4.0 4.3 3.8 5.0

10" 2.4 2.8 2.9 2.9 3.1 4.0

aqg" 4.4 4.8 4.3 6.0 5.7 6.0

2030 Annual Mean 2.8 2.7 3.0 3.6 3.1 4.2
Median 2.6 2.6 3.0 3.2 3.1 4.3

10" 2.0 2.2 2.1 2.4 2.1 3.1

ao" 3.8 3.5 3.9 5.1 4.0 5.3

2050 DJF Mean 3.3 2.8 4.1 4.9 3.6 6.2
Median 2.9 2.7 3.7 4.3 3.7 5.5

10" 2.1 2.1 2.8 3.2 1.8 4.7

ao" 4.5 3.7 5.8 7.1 5.2 8.5

2050 MAM Mean 3.6 3.9 2.9 5.6 5.4 5.5
Median 3.7 4.1 2.8 4.9 5.3 5.7

10" 1.7 2.8 1.1 35 3.8 2.8

gg" 5.7 4.9 4.9 7.9 7.2 8.2

2050 JIA Mean 4.3 3.9 4.9 6.2 5.6 6.7
Median 4.7 4.1 5.1 6.1 5.5 6.9

10" 2.5 2.8 3.6 4.2 4.8 5.0

90" 5.9 4.8 5.9 8.3 6.6 8.3

2050 SON Mean 5.1 4.9 5.7 7.1 7.1 7.8
Median 49 4.7 6.0 7.2 6.3 8.1

10" 3.7 3.8 4.6 5.3 5.7 6.3




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

o0" 6.5 6.2 6.4 9.1 9.3 9.1

2050 Annual Mean 4.0 3.8 4.4 5.8 5.2 6.6
Median 3.8 3.7 4.4 5.3 5.0 6.7

10" 2.7 3.0 3.2 4.1 3.9 5.0

o0" 5.2 4.6 5.7 7.8 6.7 8.2

2070 DJF Mean 4.1 3.3 5.0 6.9 5.4 8.7
Median 4.1 3.2 4.4 6.2 5.1 7.4

10" 25 2.2 4.1 4.7 3.8 6.5

o0" 5.1 4.6 6.7 9.8 7.3 12.3

2070 MAM Mean 4.7 4.9 4.2 8.2 7.9 8.7
Median 4.9 4.8 4.1 8.3 7.9 8.8

10" 2.8 3.9 2.3 6.2 6.3 5.4

o0" 6.5 6.0 6.4 10.1 9.4 12.0

2070 JIA Mean 5.4 4.9 5.9 8.8 7.7 10.0
Median 5.6 4.9 6.1 8.1 7.5 10.1

10" 3.5 4.0 4.6 5.8 6.4 7.6

o0" 7.0 5.9 7.1 11.7 9.3 12.4

2070 SON Mean 6.2 5.7 7.3 10.0 9.7 11.3
Median 5.9 5.7 7.5 9.6 9.2 12.2

10" 4.7 4.4 6.3 7.0 7.6 8.8

oo™ 8.1 7.2 8.1 13.0 12.4 13.0

2070 Annual Mean 5.0 45 5.6 8.2 7.4 9.6
Median 4.6 4.3 5.6 7.5 6.8 9.3

10" 3.8 3.8 4.5 6.0 6.1 7.2

oo" 6.2 5.5 6.8 10.9 9.3 12.3

2090 DJF Mean 4.6 35 5.7 9.1 7.4 11.5
Median 45 3.7 5.2 8.7 6.7 9.6

10" 3.4 1.9 4.7 6.2 5.8 8.8

oo" 5.6 5.1 7.2 12.9 9.8 16.2

2090 MAM Mean 5.6 5.8 5.3 10.9 10.4 12.3
Median 5.8 5.6 5.2 10.6 10.1 12.8

10" 35 4.7 3.1 7.3 8.2 8.0

og" 7.8 7.3 7.6 13.2 12.9 16.2

2090 JIA Mean 6.2 5.7 6.9 11.8 10.6 13.7
Median 6.4 5.5 7.1 11.7 10.1 13.7

10" 45 5.1 5.4 7.4 8.4 9.9

90" 7.8 6.4 8.1 15.2 13.3 17.4




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2090 SON Mean 7.1 6.4 8.5 13.1 12.9 151
Median 6.9 6.1 8.7 13.2 13.2 15.9
10" 5.2 4.9 7.4 8.4 9.7 11.2
ag" 9.4 8.3 9.4 18.3 15.8 18.3
2090 Annual Mean 5.7 5.1 6.5 10.9 9.9 13.0
Median 5.3 5.0 6.6 10.8 9.3 12.4
10" 4.3 3.8 5.4 7.6 8.0 9.7
ag" 7.3 6.4 7.6 14.7 125 16.9
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Figure2.18 Adelaide and Mount Lofty Ranges INRprojected change in seasonabgential

evapotranspiration for 19612100 as downscaled from CMIP5 GCMs following RCP4.5. Solid line is median,
inner (dark shaded) envelpe is 20year running meart0"” to 90" percentile, outer (light shaded) envelope

is annual10"” to 90" percentile. Break and colour change between 2005 and 2006 distinguishes historical

and future period.
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Figure2.19 Adelaide and Mount Lofty Ranges NRM projected change iassmal mptential

evapotranspiration for 19612100 as downscaled from CMIP5 GCMs following RCP8.5. Solid line is median,
inner (dark shaded) envelope is 2@ar running mean10" to 90" percentile, outer (light shaded) envelope
is annual10™ to 90" percentile. Break and colour change between 2005 and 2006 distinguishes historical

and future period.




20 9 (a) Adelaide and Mt Lofty Ranges 2020-2039 rcpd5-NHMM 20 9 (b) Adelaide and Mt Lofty Ranges 2040-2059 rcpd5-NHMM
ropB5-NHMM ropBS-NHMM

APET change by 2020-2038 in % of 1988-2005
APET change by 2040-2058 in % of 1988-2005

20 4 () Adelaide and Mt Lofty Ranges 2060-2079 repdS-NHMM 20 4 (d) Adelaide and Mt Lofty Ranges 2080-2099 repS-NHMM
repBS-NHMM repBS-NHMM
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Figure2.20 Adelade and Mount Lofty Ranges NRMHMM-downscaled projected seasonal potential
evapotranspiration changes for (a) 2030, (b) 2050, (¢) 2070 and (d) 2090 (relative tc2(88H forRCP4.5
and RCP8.5The wider bars are the range in Y00 90" percentile 2Gyear mean potential
evapotranspiration (with median indicated by the horizontal line) and the thin bars are the range iR 10
90" percentile yearly mean potential evapotranspiration.

2.4 Summary

Decreases in precipitation are projected for all seasons, and hence annual precipitation also, with
the greatest relative decreases in spring for b&®KP4.5and RCP8.5For the second half of the
century the scenarios diverge, with larger decreases fRE#8.5 Daily temperatures (maximum

and minimum) are projected to increase fof seéasons. For maximum temperature there are slightly
larger increases for the spring seasanrresponding to its increased dryimglative to the other
seasons. For both maxiim and minimum daily temperatureshé increases foRCP8.%re larger

than RCP4.5rom mid-century onwards.Solar radiation also increases for all seasons, with larger
relative increases in winter and springhich is physicallgonsistent with an assumekduction in

cloud cover given the projected reduction in rainfelPD also increases in all seasommtably much

more for RCP8.3han for RCP4.5vith double theend of the century relative changes. APET also
increases in all seasons, and again the guigd changes for RCP8.5 are larger thanR@P4.5
Overall for all variables and both R Rhe changes projected from a subsetsotbetter performing
GCMs are smaller than the changes projected by a subseixgfoorer performing GCMsThe
downscalel projections for each AMLR station, provided as 100 stochastic replicates of daiy time
ASNASa F2N) SIOK D/a FyR w/tX NBLNBaSyd WFRRSR
realistic station-scaleinput seriessuitable for probabilisticimpacts andadaptation investigations.
Bates et al. (2010)n a report focussing on climate change and water allocation, provide a useful
summary on the appropriate application of projections in such investigatio84R0 and Bureau of



Meteorology (2014)provides adetailed overview of climate change science from an Australian
perspective withrecommendations on understanding and utilising projeacs.



3 Projections forEyre Peninsula

3.1 Overview

The Eyre Peninsula NRM region, adjacent towvtlestern Spencer Gulf, encompasses the southern
boundaries of the Gawler Rangeés Port Lincoln in the southnd from Ceduna to the edge of the
Nullarbor Plain inthe west. The region is dependent on groundwater resources within the Southern
Basins andhe Musgrave Prescribed Wells Area, as well as other localised groundwater sources and
the Tod River surface water catchmeiiihe Region experiences a Mediterranesamiarid type
climate transitioning froma milder, moistmaritime climatein the south and southwest to a hotter

and driersemiarid climate as you move northwards inla@PNRMB, 2009

Twenty eight weather stations were seledtéor the statistical downscaling model calibration. Their
mean rainfall characteristics are summarised able3.1, in terms of seasonal mean number of wet
days andrainfall totals for the 198&005 baselinerépresenting current climatethis is the period

that projections are compared to in later results). Annual rainfall totals vary between stations by a
factor of two, ranging from approximately6® mm Ceduna in the northwes) to 540 mm Port
Lincoln the most southerlypf the 28stations).

The selected downscaling models, for the four seasons, are summarigeble3.2. Each season

has at least one SLP predicor WS 40 YAydza 6SadiQ {[t RAFTFSNBYyOS
FYR &LINAY3 YR Wy2NIK YAydz &a2dz2iKQ {[t RATFTFSNBY
predictor for the 850 hPa level and three (summnautumn and spring) also have DTD for the 700

hPa level.Summer also has the easterly wind speed componenwifid) at the 850 hPa level,

autumn has the northerly wind speed componentwind) at the 700 hPa level, and winter has both

700 and 850 hPa lev Uwind predictors.The mean rainfall characteristics associated with the

weather states for each of the four seasonal NHMMs are presented in Appendiabke A5 to

Table A8.



Table3.1 Eyre Peninsul&RM Climate Stations for NHMN)ownscaling

BoM ID

18005

18007

18012

18024

18033

18036

18044

18047

18049

18056

18060

18069

18079

18090

Name

YEELANA
(BRIMPTON
LAKE)

YEELANA
(BROOKER)

CEDUNA AMO

DARKE PEAK

CEDUNA
(GOODE)

KARCULTABY

KYANCUTTA

CEDUNA
(MALTEE)

BUTLER TANK
(NORTH
PARNDA)

MT WEDGE
(MOUNT
WEDGE)

NUNDROO

ELLISTON

STREAKY BAY

WARRAMBOO

Latitude Longitude

34.06

34.10

32.13

33.47

31.97

32.74

33.13

32.09

34.12

33.48

31.78

33.65

32.80

33.24

135.50

135.84

133.70

136.21

133.77

134.97

135.56

133.91

136.16

135.16

132.20

134.89

134.21

135.60

DN]

0.11

0.12

0.13

0.11

0.10

0.12

0.11

0.10

0.11

Rain days (# days)
MAM  JJA SON

13 36 18
0.18 0.49 0.24
12 32 17
0.18 0.47 0.25
9 22 12
0.18 0.44 0.24
12 30 17
0.18 0.45 0.25
9 22 13
0.18 0.43 0.25
9 26 14
0.16 0.47 0.25
10 25 14
0.18 0.45 0.25
9 21 11
0.19 0.45 0.23
12 27 15
0.20 0.44 0.25
12 34 18
0.17 0.48 0.25
12 24 14
0.21 0.42 0.25
14 36 17
0.19 0.48 0.23
12 32 16
0.18 0.48 0.24
11 29 16
0.17 0.46 0.25

D]

50
0.12

a7
0.13

46
0.18

55
0.16

49
0.18

38
0.14

52
0.19

46
0.17

53
0.16

52
0.13

44
0.14

46
0.12

47
0.13

49
0.15

Rain amount (mm)

MAM

72
0.17

63
0.17

39
0.15

62
0.18

39
0.14

42
0.16

45
0.16

39
0.14

59
0.18

59
0.15

56
0.18

66
0.17

53
0.15

53
0.16

JJA

205
0.49

162
0.45

103
0.39

133
0.39

108
0.40

118
0.44

108
0.39

106
0.39

129
0.40

183
0.47

138
0.44

181
0.47

170
0.48

137
0.42

SON

94
0.22

89
0.25

73
0.28

91
0.27

76
0.28

71
0.26

73
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Figure3.1 Location of Eyre Peninsula statioms Table3.1 and NRM region boundary

Table3.2 Selected NHMMs (number of weather states and predictor combinations)Egie Peninsula

DJF MAM JJA SON
3 states 4 states 4States 5 States
Eastc West SLP North ¢ South SLP Eastc West SLP Eastc West SLP
DTDat 700 hPa DTDat 700hPa DTDat 850hPa North ¢ South SLP
DTDat 850hPa DTDat 850hPa U-wind at 700hPa DTDat 700 hPa
U-wind at 850 hPa V-wind at 700 hPa U-wind at 850hPa DTDat 850hPa

3.2 Precipitation

The precipitation changes (meamedianand 10" to 90" percentile range across stations and
GCMs) presented ihable3.3 indicatea tendency foprojected decreases across all seasons for both
RCB, with larger decreases for RCP8dhative to RCP4.5. Thange andrelative strength of these
projected seasonalchanges are evident from the corresponding tiseries plots Figure3.2 and
Figure3.3). By the end of the century there are considerable differences between the dedtines
downscaled precipitation under RCP4.5 and &é&lativeto the precipitation changes projected by



the GCM directly, the downated simulations have larger declines for summer, autumn and spring
and smaller declines for winteFigure3.4). The precipitation declines fromownscalingthe subset

of sixpoorer performing GCMs are larger than thdsem the six better performing GCMsHKjgure
3.5).

Themean, median and range ohanges presented ifiable3.3 can be compared to the range of
changes shown in Appendix B, where the changes obtained from downscaling each ih@zGdba
are presented imable BL3for RCP4.&nd



Table Bl4for RCP8.5



Table3.3 Eyre Peninsula NRMownscaled projected changes in seasonal precipitation (% change relative to
1986-2005 baseline) using 15 CMIP5 GCMs and subsetx& 6 S (i (i SINELI2I2YNS N D/ a d @

PERIOD SEASOP RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean -11.8 9.0 -12.3 7.8 0.0 -11.4
Median -17.9 -12.9 -16.0 -8.9 0.9 9.3

10" -26.3 24.7 -26.2 21.0 -141 -20.1

90" 10.8 10.7 5.3 4.6 15.0 -4.9

2030 MAM Mean 75 6.8 8.2 -8.7 9.7 8.3
Median 7.2 6.1 -11.7 8.1 -8.4 7.3

10" 24.6 -17.3 240| 235 -17.6 21.0

og" 3.8 2.9 11.1 1.2 3.3 3.5

2030 JIA Mean 2.0 0.8 5.7 -4.4 3.0 5.4
Median -2.5 2.8 -5.9 -4.0 -2.3 -6.0

10" 8.4 6.5 -8.3 9.8 7.4 -8.8

o0" 5.5 6.1 2.8 0.6 0.7 -1.4

2030 SON Mean -14.1 -18.8 -11.9| 178  -16.3 -19.6
Median -13.7 -15.5 -125| 175  -16.4 21.0

10" -26.4 -31.9 -20.0 -26.7 -30.3 -25.8

go" -4.2 9.0 3.3 -8.9 2.3 -12.0

2030 Annual Mean 7.6 7.0 -8.8 9.1 75 -10.4
Median -8.0 5.0 -10.1 75 7.3 -10.0

10" -13.3 -13.9 2129 146 -12.7 -15.4

ao" -1.6 2.3 35 3.8 2.4 5.7

2050 DJF Mean -14.1 9.0 -18.2 -16.8 9.6 -20.2
Median -11.4 -10.5 -13.2 -18.6 7.3 22.8

10" 31.2 -18.1 -36.3| 342  -26.0 -30.4

ao" 3.4 1.7 5.2 2.9 4.4 7.6

2050 MAM Mean 9.2 -8.3 -10.4|  -13.0 9.9 -14.8
Median -12.0 -11.6 -155| 147 -11.7 -15.1

10" 21.8 -18.2 -23.7 25.2 -20.9 -31.6

90" 8.2 4.9 8.0 3.1 2.9 2.1

2050 JIA Mean -4.6 -4.1 -4.9 5.8 -3.6 6.1
Median -4.8 -4.0 5.4 5.3 -3.1 -6.8

10" 9.0 95 8.2 -12.5 8.4 -10.6

ag" 1.2 1.3 -1.0 0.7 0.7 0.8

2050 SON Mean -19.2 -20.9 21.1| 246 279 24.0
Median -17.4 -18.8 -19.9| 222  -26.8 -25.9

10" -33.0 -32.9 -29.0 411 452 -32.9




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

o0" -10.6  -10.9 144 113 117 -13.3

2050 Annual Mean -10.4 9.8 -11.8| -135  -11.8 -14.3
Median 9.7 9.5 -12.1| 135 -10.1 -13.6

10" -16.2 -14.5 179 -19.4  -19.4 -20.4

o0" 5.1 5.4 5.6 5.9 6.0 9.1

2070 DJF Mean -15.4 9.8 205 -231  -13.6 -30.9
Median 184  -11.4 209 -229 -150 -33.1

10" 278 232 293| 431 -296 -44.6

o0" 0.9 5.3 -11.4 7.0 3.8 -15.0

2070 MAM Mean 144 -11.6 -15.6| -189  -12.8 225
Median -15.7 9.5 -189| -180  -12.0 -30.3

10" 248  -20.4 315 -355 -26.8 -34.7

o0" 0.5 -4.9 3.8 0.8 0.4 25

2070 JIA Mean -4.8 3.8 5.9 -10.4 7.8 -12.7
Median -6.0 2.7 -7.4 9.7 -6.6 -13.4

10" -11.5 -10.8 -14.3 20.0 -13.6 215

oo™ 5.3 2.2 4.0 2.0 3.2 3.3

2070 SON Mean 243  -23.4 279| -340 -335 -36.8
Median 25.6  -20.0 28.0 -32.3  -30.0 -36.5

10" 385  -40.0 340 -450 -53.4 -44.5

oo™ -11.8 -10.2 21.8 -18.8  -17.3 -29.6

2070 Annual Mean -13.1 -11.1 -15.4 -19.7 -16.1 -23.2
Median -14.5 9.2 -15.1| 214 -14.1 22.4

10" -19.4  -185 20.2| 302 @ -26.2 -31.0

oo" 7.3 5.6 -10.9 9.4 -8.0 -16.2

2090 DJF Mean -17.1 -8.2 222| -286  -185 -42.3
Median -20.5 -8.6 21.2| -280 -259 -45.7

10" 31.7 -25.4 317 523  -349 55.7

oo" 2.2 9.4 -13.8 5.5 5.3 -25.6

2090 MAM Mean -12.7 9.1 -18.0| -232  -16.6 -32.6
Median 134  -12.3 -16.9| -171  -13.1 -34.3

10" -25.1 -18.0 28.4| -463  -30.7 53.4

og" 0.8 3.1 -8.8 -4.6 6.0 -10.0

2090 JIA Mean -4.9 2.1 7.3 140  -10.4 -19.5
Median 5.1 0.7 7.9 -13.6  -10.0 21.3

10" -12.0 7.7 -140| 273 171 -28.7

ag" 2.5 2.3 0.1 45 4.3 8.4




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2090 SON Mean -24.6 -24.8 -27.0 -43.6 -43.2 -50.1
Median -23.6 -23.6 -28.5 -38.8 -36.2 -53.8

10" -34.2 -34.5 -34.2 -61.1 -62.2 -58.0

ag" -15.7 -16.4 -18.2 -30.9 -31.1 -38.5

2090 Annual Mean -13.1 -10.0 -16.5 -25.2 -20.9 -32.8
Median -11.6 9.1 -15.6 -26.7 -19.2 -32.5

10" -17.7 -14.2 -20.9 -37.7 -30.8 -42.6

ag" -7.3 -6.9 -13.1 -13.0 -12.8 -23.4
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Figure3.2 Eyre Peninsul&RMprojected change in seasonal precipitation for 192100 as downscaled from
CMIP5 GCMs following RCP4.5. Solid line is medrarer (dark shaded) envelope is A@ar running mean
10" to 90" percentile, outer (light shaded) envelope is annuab™ to 90" percentile. Break and colour

change between 2005 and 2006 distinguishes historical and future period.
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Figure3.3 Eyre Peninsul®&NRM projected change in seasonal precipitation for 198100 as downscaled from
CMIP5 GCMs following RCP8.5. Solid line is medrarer (dark shaded) envelope is 2@ar running mean
10" to 90" percertile, outer (light shaded) envelope is annuab™ to 90" percentile. Break and colour
change between 2005 and 2006 distinguishes historical and future period.
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Figure3.4 Eyre Peninsul&NRM CMIP5 GCM andHWIM-downscaled projected seasonal precipitation
changes for (a) 2030, (b) 2050, (c) 2070 and (d) 2090 (relative to-2086) forRCP4..and RCP8.5The
wider bars are the range in {oto 90" percentile 2Gyear mean rainfall (with median indicated by the
horizontal line) and the thin bars are the range in"160 90" percentile yearly mean rainfall.
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Figure3.5 Eyre PeninsuldNRM NHMMdownscalal projected seasonal precipitation changes frosix better
(B6GCM) angix poorer (P6GCM) performing CMIP5 GCMs for (a) 2030, (b) 2050, (c) 2070 and (d) 2090
(relative to 19862005) forRCP4.:nd RCP8.5The wider bars are the range in F@o 90" percertile 20-year
mean rainfall (with median indicated by the horizontal line) and the thin bars are the range ifl ooo™
percentile yearly mean rainfall. Selection of better and poorer performing GCMs accordir@gicet al.
(2014a)and Cai et al. (2014b)

3.3 Nonprecipitation variables

The dwnscaledprojected changesin daily maximum temperature are summarised Table 3.4,

with corresponding seasonal tireeries trends plotted ifrigure3.6 and Figure3.7 (for RCP4.5 and
RCP8.5, respectivglyThe RCP8.5 mean enficentury changes are almost double those from
RCP4.5 (1°€ compared to 3.4C annually agraged).Figure3.8 shows the downscaled changes
have similar median changes to those obtained from the GCMsgete output directlyTable3.4

also highlights the differences in projected changes obtained from the subsets of better and poorer
GCMs, with larger changes projected from the poorer GCM

The meanmedian and range othanges presented ifable3.4 can be compared to the range of
changes shown in Appendix B, where the changes obtained from downscaling each individual GCM
are presented imable BL5for RCP4.&and Table BL6 for RCP8.5



Table3.4 Eyre Peninsul&RM downscaled projected changes in seasonal maximum daily tempeeafeC
change relative to 198®005 baseline) using 15 CMIP5 GCMs and subsetx& 6 S (i (i SidiEL 2 2yNS N
GCMs.

PERIOD SEASO?P RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean 0.9 0.8 1.0 1.1 0.9 1.3
Median 0.7 0.7 0.7 0.9 0.8 1.0

10" 0.6 0.5 0.7 0.6 0.6 0.9

oo" 1.3 1.1 1.7 1.6 1.3 2.0

2030 MAM Mean 0.8 0.9 0.6 1.0 1.1 0.9
Median 0.8 0.9 0.6 1.0 1.1 0.9

10" 0.5 0.8 0.3 0.7 0.9 0.5

og" 1.1 1.0 0.9 0.7 1.2 1.4

2030 JIA Mean 0.8 0.7 0.8 1.0 0.9 1.0
Median 0.8 0.8 0.8 0.9 0.9 1.0

10" 0.5 0.6 0.6 0.8 0.8 0.7

o0" 0.9 0.8 0.9 1.2 1.1 1.2

2030 SON Mean 1.0 1.1 1.0 1.2 1.2 1.3
Median 1.0 1.1 1.0 1.2 1.2 1.4

10" 0.7 0.9 0.7 0.9 1.0 1.0

aqg" 1.2 1.2 1.2 1.7 1.5 1.7

2030 Annual Mean 0.8 0.8 0.8 1.1 1.0 1.1
Median 0.8 0.8 0.8 0.9 1.0 1.1

10" 0.6 0.7 0.6 0.8 0.9 0.8

ao" 1.1 1.0 1.1 15 1.3 15

2050 DJF Mean 1.3 1.1 15 1.8 15 2.1
Median 1.1 1.1 1.1 1.6 1.4 1.7

10" 0.8 0.9 1.0 1.2 1.2 15

ao" 1.7 15 2.3 25 2.1 3.1

2050 MAM Mean 1.1 1.2 1.0 1.7 1.7 1.6
Median 1.2 1.2 0.9 1.6 1.6 1.6

10" 0.8 1.1 0.7 1.3 15 1.0

gg" 15 1.4 1.4 2.1 2.0 2.2

2050 JIA Mean 1.1 1.1 1.2 1.6 15 1.7
Median 1.1 1.1 1.2 1.5 1.4 1.7

10" 0.8 0.9 1.0 1.3 1.3 1.4

ag" 1.4 1.2 1.4 2.1 1.8 2.1

2050 SON Mean 1.4 1.4 1.5 2.0 2.0 2.2
Median 1.4 15 1.6 2.0 2.0 2.3

10" 1.1 1.2 1.2 1.5 1.7 1.6




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

go" 1.7 1.6 1.8 2.7 2.4 2.7

2050 Annual Mean 1.2 1.2 1.3 1.8 1.7 1.9
Median 1.2 1.2 1.3 1.6 1.6 1.8

10" 0.9 1.0 1.0 1.4 15 15

ao" 15 1.4 1.6 2.3 2.1 25

2070 DJF Mean 1.6 1.4 1.8 25 2.3 2.9
Median 1.4 1.4 15 2.2 2.0 2.3

10" 1.1 1.1 1.3 1.8 1.8 2.1

ao" 2.1 1.8 2.6 3.6 3.0 4.4

2070 MAM Mean 1.4 15 1.3 2.4 2.4 25
Median 1.3 1.6 1.2 2.4 2.3 2.4

10" 1.1 1.3 1.0 2.0 2.1 1.8

oo™ 1.7 1.7 1.9 2.9 2.9 3.2

2070 JIA Mean 1.4 1.3 1.5 2.4 2.3 2.6
Median 1.3 1.3 1.6 2.4 2.2 2.6

10" 1.1 1.2 1.3 1.9 1.9 2.2

o0" 1.8 1.6 1.8 3.1 2.7 3.1

2070 SON Mean 1.8 1.8 2.0 2.9 2.9 3.2
Median 1.6 1.8 2.1 2.8 2.8 3.4

10" 1.4 15 1.6 2.2 2.4 2.3

oo™ 2.2 2.0 2.2 3.8 35 3.9

2070 Annual Mean 15 15 1.6 2.6 2.4 2.8
Median 15 15 1.6 2.3 2.3 2.6

10" 1.2 1.3 1.4 2.0 2.1 2.2

ao" 1.8 1.7 2.0 3.2 3.0 3.6

2090 DJF Mean 1.8 1.6 2.1 3.3 3.0 3.8
Median 1.7 1.6 1.8 2.9 2.7 3.1

10" 1.3 1.1 15 2.4 2.3 2.7

ao" 2.4 2.1 3.0 4.6 3.9 5.7

2090 MAM Mean 1.7 1.9 1.7 3.2 3.3 3.4
Median 1.6 2.0 15 3.2 3.2 3.3

10" 1.4 15 1.2 25 2.7 2.7

ag" 2.2 2.1 2.3 3.9 3.9 4.3

2090 JIA Mean 1.7 15 1.9 3.3 3.1 3.6
Median 1.6 15 1.9 3.3 3.0 35

10" 1.3 1.3 1.6 2.6 2.6 3.1

ag" 2.2 1.8 2.3 3.9 3.7 4.2




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2090 SON Mean 2.1 2.0 2.3 3.8 3.8 4.2
Median 2.0 2.1 2.5 3.7 3.7 4.5

10" 1.7 1.7 1.9 2.8 3.1 3.0

ag" 2.5 2.4 2.5 4.9 4.6 5.3

2090 Annual Mean 1.8 1.8 2.0 3.4 3.3 3.8
Median 1.8 1.7 1.9 3.2 3.1 3.5

10" 14 15 1.7 2.6 2.7 2.9

ag" 2.2 2.1 2.4 4.2 4.0 4.9

o
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Figure3.6 Eyre Peninsul&RM projected change in seasonal maximum daily temperature for 22800 as
downscaled from CMIP5 GCMs following RCP4.5. Solid line is meidiaer, (dark shaded) envelope is 20
year running meart0" to 90" percentile, outer (light shaded) envelope is aal 10" to 90" percentile.

Break and colour change between 2005 and 2006 distinguishes historical and future period.
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Figure3.7 Eyre Peninsul&RM projected change in seasonal maximum daily temperature for 228600 as
downscaled from CMIP5 GCMs following RCP8.5. Solid line is mediaer, (dark shaded) envelope is 20
year running meart.0" to 90" percentile, outer (light shaded) envelope is aal 10" to 90" percentile.
Break and colour change between 2005 and 2006 distinguishes historical and future period.
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Figure3.8 Eyre Peninsul®dNRM CMIP5 GCM and NHM#bwnscaled projected seasonal maximudaily
temperature changes for (a) 2030, (b) 2050, (c) 2070 and (d) 2090 (relative to-2086) forRCP4.%&and
RCP8.5The wider bars are the range in Y00 90" percentile 20year mean maximum daily temperature
(with median indicated by the horizontaine) and the thin bars are the range in Tao 90" percentile yearly
mean maximum daily temperature.

Downscaled minimum daily temperature changes are presentedainle 3.5, and together with
Figure 3.9 and Figure 3.10 these show the differences in relative chandes the seasondrom
RCP4.5 and RCP&5 projected throughout the centuryrhe RCP8.5 changes are double the RCP4.5
changes by the end of naury (1.4°C compared to 2.8°C, annually averagedll cases the subset

of poorer GCMs produces larger or equal increases than the better GDiM=xt GCM and
downscaled changes are simil&igure3.11).

The meanmedianand range ofthanges presented ifiable3.5 can be compared to the range of
changes showmiAppendix B, where the changes obtained from downscaling each individual GCM
are presented imable BL7 for RCP4.and Table BL8for RCP8.5



Table3.5 Eyre Peninsul®&RM downscaled projected changes in seasonal minimum daily temperature (°C
change relative to 198®005 bagline) using 15 CMIP5 GCMs and subsetsio® 6 S (i (i SidiELI2I 2yNS NI
GCMs.

PERIOD SEASO?P RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean 0.7 0.6 0.8 0.9 0.8 1.1
Median 0.7 0.7 0.8 0.9 0.8 1.0

10" 0.4 0.4 0.6 0.5 0.5 0.8

oo" 1.1 0.9 1.2 1.4 1.2 15

2030 MAM Mean 0.8 0.8 0.8 1.0 1.0 1.0
Median 0.7 0.8 0.8 0.9 0.9 1.0

10" 0.5 0.6 0.5 0.7 0.7 0.7

og" 1.1 0.9 1.1 0.7 1.3 1.4

2030 JIA Mean 0.6 0.6 0.6 0.8 0.7 0.8
Median 0.6 0.6 0.6 0.7 0.7 0.8

10" 0.4 0.5 0.5 0.5 0.6 0.6

o0" 0.9 0.7 0.9 1.1 0.8 1.1

2030 SON Mean 0.6 0.7 0.7 0.9 0.9 0.9
Median 0.7 0.6 0.8 1.0 0.9 1.0

10" 0.4 0.6 0.5 0.7 0.7 0.8

90" 0.9 0.8 0.9 1.0 1.0 1.0

2030 Annual Mean 0.7 0.7 0.7 0.9 0.9 1.0
Median 0.6 0.7 0.7 0.9 0.8 0.9

10" 0.5 0.5 0.6 0.7 0.7 0.8

ao" 0.9 0.8 1.0 1.2 1.1 1.2

2050 DJF Mean 1.0 0.9 1.2 15 1.4 1.8
Median 1.0 0.9 1.1 1.4 1.3 1.7

10" 0.6 0.6 0.8 0.9 1.0 1.3

ao" 1.6 1.3 1.6 2.2 2.0 2.4

2050 MAM Mean 1.1 1.1 1.1 1.6 1.6 1.7
Median 1.0 1.1 1.2 15 15 1.7

10" 0.8 0.9 0.8 1.2 1.2 1.2

gg" 1.3 1.3 1.4 2.1 2.1 2.2

2050 JIA Mean 0.9 0.8 1.0 1.3 1.2 1.4
Median 0.9 0.9 1.0 1.2 1.2 1.4

10" 0.6 0.7 0.7 1.0 1.0 1.1

ag" 1.2 1.0 1.2 1.7 1.4 1.7

2050 SON Mean 1.0 1.0 1.0 1.5 1.5 1.5
Median 1.0 1.0 1.1 1.6 1.5 1.7

10" 0.6 0.8 0.8 1.2 1.3 1.3




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

go" 1.2 1.2 1.2 1.7 1.8 1.7

2050 Annual Mean 1.0 1.0 1.0 15 1.4 1.6
Median 0.9 1.0 1.0 1.4 1.3 15

10" 0.7 0.8 0.9 1.1 1.1 1.4

ao" 1.3 1.2 1.3 1.9 1.8 2.0

2070 DJF Mean 1.3 1.2 15 2.2 2.1 25
Median 1.2 1.1 1.4 2.1 1.9 25

10" 0.7 0.8 1.1 1.4 15 1.8

ao" 2.0 1.8 2.0 3.1 2.8 3.3

2070 MAM Mean 1.3 1.3 1.3 2.3 2.3 2.4
Median 1.3 1.3 1.4 2.1 2.2 2.4

10" 0.9 1.1 1.0 1.7 1.8 1.9

oo™ 1.7 1.7 1.7 3.0 3.0 3.0

2070 JIA Mean 1.1 1.0 1.2 1.9 1.8 2.0
Median 1.2 1.1 1.3 2.0 1.8 2.1

10" 0.7 0.8 0.8 1.5 1.6 1.7

o0" 1.5 1.3 1.5 2.3 2.2 2.4

2070 SON Mean 1.2 1.3 1.3 2.1 2.1 2.2
Median 1.2 1.2 1.4 2.1 2.0 2.3

10" 0.8 1.0 1.0 1.8 1.9 1.9

oo™ 1.5 1.6 1.5 25 2.6 25

2070 Annual Mean 1.2 1.2 1.3 2.1 2.1 2.3
Median 1.2 1.2 1.3 2.0 1.9 2.1

10" 0.9 0.9 1.1 1.7 1.7 2.0

ao" 1.6 1.6 1.7 2.8 2.7 2.8

2090 DJF Mean 15 1.4 1.7 2.9 2.7 3.2
Median 1.3 1.2 1.8 2.7 2.6 3.2

10" 0.8 0.9 1.2 1.9 1.9 2.3

ao" 2.2 2.2 2.3 4.1 3.7 4.2

2090 MAM Mean 15 1.6 1.6 3.0 3.1 3.3
Median 15 15 1.6 2.9 2.9 3.3

10" 1.1 1.2 1.3 2.3 2.4 2.6

ag" 2.0 2.0 1.9 4.0 4.0 3.9

2090 JIA Mean 1.3 1.3 1.4 2.6 25 2.7
Median 1.4 1.3 1.6 2.7 2.4 2.8

10" 0.9 1.1 0.9 2.0 2.3 2.2

ag" 1.7 1.6 1.7 3.1 3.0 3.1




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2090 SON Mean 15 15 1.6 2.8 2.9 2.9
Median 14 14 1.6 2.7 2.7 3.1

10" 11 1.2 1.3 2.3 2.5 2.5

ag" 1.9 2.0 1.9 3.4 3.5 3.3

2090 Annual Mean 14 14 1.6 2.8 2.8 3.0
Median 14 14 1.6 2.6 2.6 2.9

10" 1.0 11 13 2.3 2.4 2.6

ag" 1.9 1.9 1.9 3.6 3.5 3.6

64 {a) Eyre Peninsula DJF RCP45 ¢ (b) Eyre Peninsula MAM RCP45
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Figure3.9 Eyre Peninsul&RM projected change in seasonal minimum daily temperature for 12400 as
downscaled from CMIP5 GCMs following RCP4.5. Solid line is meidiaer, (dark shaded) envelope is 20
year running mear.0" to 90" percentile, outer (light shaded) envelope is aial 10" to 90" percentile.

Break and colour change between 2005 and 2006 distinguishes historical and future period.
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Figure3.10 Eyre Peninsul&RM projected change in seasonal minimum daily temperatdioe 19612100 as
downscaled from CMIP5 GCMs following RCP8.5. Solid line is mediaer, (dark shaded) envelope is 20
year running mear.0" to 90" percentile, outer (light shaded) envelope is annuab" to 90" percentile.
Break and colour change betvem 2005 and 2006 distinguishes historical and future period.
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Figure3.11 Eyre Peninsul®&lRM CMIP5 GCM and NHMbtbwnscaled projected seasonal minimum daily
temperature changes for (a) 2030, (b) 2050, (cy@@nd (d) 2090 (relative to 1988005) forRCP4.&and
RCP8.5The wider bars are the range in Y00 90" percentile 2Gyear mean minimum daily temperature
(with median indicated by the horizontal line) and the thin bars are the range i to 90" percentile yearly
mean minimum daily temperature.

The solar radiation changes projected for the Eyre Peninsula are summari§ablm3.6. The
associatedanges ad temporal trends are plotted ifrigure3.12, for RCP4.5, and Figure3.13, for
RCP8.5. Theubset ofsix better GCMs producesmaller changes than theix poorer GCMsThe

main driver of increased solar radiation is increased number of dry days. The downscaled changes
are generally consistent with those simulated by the GCivecty, however the largedownscaled
changes for spring in the second half of the centufigire 3.14) are likely related to a larger
increase in thdrequency of dry days in the downscaled projections compared to the GCMs directly

Themean, median and range ohanges presented ifiable3.6 can be compared to the range of
changes shown in Appendix B, where the changes obtained from downscaling each individual GCM
are presented in



Table BL9for RCP4.5nd



Table B20for RCP8.5



Table3.6 Eyre Peninsul&NRM downscaled projected changes in seasonal solar radiation (% @hegigtive
to 19862005 baseline) using 15 CMIP5 GCMs and subsetx& 06 S ( (i SINELI2I2YNS N D/ a a @

PERIOD SEASOP RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean 0.6 0.6 0.8 0.6 0.1 1.2
Median 0.3 0.1 0.9 0.8 0.2 1.3

10" 0.3 0.3 0.1 0.5 1.1 0.5

ag" 1.8 2.0 1.5 1.5 0.9 1.9

2030 MAM Mean 0.6 0.9 0.1 0.7 0.8 0.7
Median 0.3 0.2 0.2 0.3 0.1 1.0

10" -1.3 -1.0 -1.9 -0.6 0.5 -1.4

og" 2.4 3.6 2.1 -0.6 2.7 2.6

2030 JIA Mean 1.9 1.6 2.1 2.3 1.9 2.4
Median 1.7 1.4 1.7 1.5 1.5 2.4

10" 0.4 0.4 0.9 0.7 0.8 0.7

o0" 3.9 2.9 3.7 4.2 3.5 4.2

2030 SON Mean 1.7 1.9 1.7 2.0 1.8 2.3
Median 1.7 1.3 1.7 1.8 1.2 2.3

10" 0.8 0.8 1.0 0.7 0.8 1.4

go" 3.3 3.6 25 3.2 3.4 3.2

2030 Annual Mean 1.1 1.2 1.1 1.3 0.9 1.6
Median 1.1 0.8 1.3 1.2 0.6 1.9

10" 0.3 0.3 0.2 0.2 0.0 0.5

ao" 1.9 2.4 1.9 2.4 2.1 2.4

2050 DJF Mean 0.8 0.6 1.1 0.9 0.0 1.7
Median 0.5 0.3 1.1 1.0 0.1 1.9

10" 0.2 0.2 0.3 0.1 -1.0 0.7

ao" 2.0 1.7 2.0 2.0 1.0 25

2050 MAM Mean 0.9 1.0 0.6 1.1 0.6 1.3
Median 0.5 0.4 0.7 1.0 0.1 15

10" -1.9 -1.3 2.0 -15 -1.4 -1.5

90" 3.1 3.8 3.0 3.9 3.1 3.9

2050 JIA Mean 2.8 2.4 3.1 3.5 2.8 3.9
Median 2.4 2.2 2.8 3.0 2.4 3.5

10" 0.9 1.0 1.7 1.4 1.2 1.9

ag" 5.1 4.1 4.7 5.7 4.7 6.3

2050 SON Mean 2.3 2.2 2.7 2.9 2.8 3.2
Median 25 1.5 3.0 2.3 2.1 3.2

10" 1.1 0.8 1.9 1.3 1.4 2.2




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

go" 3.6 4.3 3.2 4.6 5.0 4.4

2050 Annual Mean 15 1.4 1.7 1.9 1.3 2.3
Median 1.2 0.9 1.9 1.8 0.8 2.6

10" 0.6 0.6 0.6 0.4 0.4 0.8

ao" 2.7 2.7 2.7 35 2.8 3.6

2070 DJF Mean 0.8 0.3 1.3 1.1 0.1 2.2
Median 0.7 0.1 1.1 0.9 0.1 2.4

10" 0.2 0.4 0.4 0.6 1.1 0.7

ao" 2.0 1.3 2.3 2.6 1.2 35

2070 MAM Mean 1.2 1.0 1.1 1.3 0.3 2.1
Median 0.8 0.4 1.0 1.2 -1.0 2.3

10" 1.2 0.6 -15 -1.8 -1.8 -1.3

o0" 3.9 3.2 3.7 5.2 3.6 5.2

2070 JIA Mean 3.3 2.7 3.8 4.8 4.0 5.4
Median 3.2 2.6 3.9 5.2 3.9 5.4

10" 1.3 1.3 1.9 2.2 1.7 2.6

oo™ 5.4 4.3 5.6 7.0 6.4 8.4

2070 SON Mean 2.7 2.1 3.5 3.7 3.5 4.4
Median 2.7 1.4 3.7 4.1 3.1 4.6

10" 1.1 0.9 2.6 15 15 2.9

oo™ 4.1 4.0 4.3 5.9 6.0 5.6

2070 Annual Mean 1.8 1.3 2.2 2.4 1.7 3.2
Median 1.7 1.0 2.4 2.0 1.0 3.6

10" 0.8 0.6 1.0 0.7 0.7 1.2

ao" 3.2 2.4 3.3 4.3 3.3 4.9

2090 DJF Mean 0.8 0.2 1.4 1.3 0.3 2.8
Median 1.0 0.2 1.3 1.0 0.6 2.9

10" 0.8 -1.8 0.7 1.3 -1.3 1.0

ao" 2.4 1.4 2.3 3.4 15 4.5

2090 MAM Mean 1.4 1.0 1.4 15 0.0 3.0
Median 1.1 0.7 1.3 1.3 0.9 3.6

10" 0.6 0.7 0.6 2.4 2.3 -1.6

ag" 3.5 3.2 35 5.9 3.3 7.0

2090 JIA Mean 3.7 3.0 4.4 6.0 5.0 7.3
Median 3.9 3.4 4.4 6.0 4.9 7.6

10" 1.3 1.2 2.1 2.9 2.0 35

90" 5.8 4.5 6.8 8.5 8.2 10.9




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2090 SON Mean 3.0 1.9 4.1 4.6 4.6 5.7
Median 2.9 1.4 4.2 4.7 5.0 6.1
10" 0.9 0.8 2.8 1.5 1.6 3.7
90" 4.7 3.7 5.3 7.4 7.4 7.4
2090 Annual Mean 19 1.1 2.6 2.9 2.1 4.3
Median 19 1.3 2.7 2.1 1.8 4.8
10" 0.7 0.3 14 1.0 0.7 1.6
90" 3.6 1.9 3.7 5.7 4.0 6.6

15 {a) Eyre Peninsula DJF RCP45 5 (b) Eyre Peninsula MAM RCP45
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Figure3.12 Eyre Peninsul&NRM projected change in seasonal solar radiation for 198100 as downscaled
from CMIP5 GCMs following RCP4.5. Solid line is mediarer (dark shaded) envelope is A@ar running
mean10" to 90" percentile, outer (light shaded) envelope is annuab™ to 90" percentile. Break and colour
change between 2005 and 2006 distinguishes historical and future period.
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Figure3.13 Eyre Peninsul&RM projected changé seasonal solar radiation for 1962100 as downscaled
from CMIP5 GCMs following RCP8.5. Solid line is mediarer (dark shaded) envelope is A@ear running
mean10" to 90" percentile, outer (light shaded) envelope is annuab" to 90" percentile. Break and colour
change between 2005 and 2006 distinguishes historical and future period.
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Figure3.14 Eyre Peninsul&NRM CMIP5 GCM and NHMdbwnscaled projected seasonal solar radiation

changes for (a) 208 (b) 2050, (c) 2070 and (d) 2090 (relative to 18®5) forRCP4.mand RCP8.5The

wider bars are the range in {oto 90" percentile 20year mean solar radiation (with median indicated by

the horizontal line) and the thin bars are the range in"leo 90" percentile yearly mean solar radiation.

There are large relative changes in VPD projected for the region, particularly for RCP8.5 by the end
of the century Table3.7 and timeseries inFigure3.15 and Figure3.16, for RCP4.5 and REP
respectively. These large relative changes result from the projected combined drying and warming.

Themean, median and range a@hanges presented ifiable3.7 can be compared to the range of
changes shown in Appendix B, where the changes obtained from downscaling each individual GCM

are presented imMable B21for RCP4.&and Table B22for RCP8.5




Table3.7 Eyre Peninsul&RM downscaled projected changes in seasonal vapour pressure defigh@rge
relative to 19862005 baseline) using 15 CMIP5 GCMs and subsesx&# 0 S (i (| SINILI2I2YNS N D/ aa ®

PERIOD SEASOP RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean 6.3 6.4 7.1 8.1 6.6 9.7
Median 5.2 6.3 5.2 75 6.3 8.3

10" 3.1 4.7 35 4.1 3.9 5.9

ag" 10.1 8.1 12.6 12.5 9.8 15.0

2030 MAM Mean 7.4 9.8 4.2 9.3 10.3 7.0
Median 7.2 10.0 2.9 7.9 11.1 6.5

10" 2.0 5.2 1.3 4.2 7.2 2.2

og" 13.7 14.3 8.4 4.2 12.7 12.5

2030 JIA Mean 9.0 9.5 8.0 11.6 11.5 10.7
Median 9.3 7.8 7.9 11.2 11.6 10.9

10" 4.6 4.6 5.0 7.7 7.8 6.3

oo™ 12.2 16.2 11.2 16.3 15.3 14.9

2030 SON Mean 10.0 11.8 8.5 12.2 13.2 11.8
Median 9.2 10.7 7.9 11.1 12.2 11.5

10" 7.4 8.5 6.9 8.7 9.5 9.7

go" 12.4 16.1 10.7 16.0 17.9 14.3

2030 Annual Mean 7.8 8.9 6.9 9.8 9.8 9.7
Median 7.7 8.4 6.3 9.5 9.7 8.9

10" 4.7 6.2 4.7 7.2 7.9 7.2

ao" 11.3 12.3 9.8 13.5 11.7 13.2

2050 DJF Mean 9.1 9.1 10.2 13.2 11.8 15.7
Median 8.5 8.9 7.7 12.2 10.5 13.7

10" 5.5 75 5.7 8.9 9.5 9.7

ao" 13.3 10.9 17.2 19.6 15.5 23.9

2050 MAM Mean 10.3 13.1 6.8 14.8 16.2 12.6
Median 10.2 13.1 5.7 13.0 17.3 11.1

10" 35 8.5 2.8 8.4 10.7 6.8

aqg" 16.1 17.7 11.8 22.9 20.6 19.9

2050 JIA Mean 12.6 13.3 11.8 18.5 18.2 17.8
Median 13.6 11.7 11.6 18.6 18.3 17.8

10" 7.1 7.9 5.9 11.5 11.7 10.5

ag" 18.1 20.4 17.8 26.6 24.7 25.2

2050 SON Mean 14.0 15.6 13.2 19.7 21.4 19.0
Median 12.8 14.6 13.2 19.3 20.4 18.3

10" 11.2 11.6 11.0 14.1 15.6 15.2




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

go" 16.8 20.7 15.5 25.0 28.2 23.4

2050 Annual Mean 11.1 12.2 10.3 15.9 16.1 16.1
Median 10.6 11.7 9.4 14.9 15.8 15.1

10" 8.1 9.3 7.9 11.8 12.8 12.0

ao" 15.0 15.7 13.7 20.2 19.8 21.3

2070 DJF Mean 11.2 10.6 12.7 19.0 17.9 22.1
Median 9.7 10.1 11.0 16.7 16.9 19.4

10" 7.9 9.3 7.0 12,5 14.1 12.7

ao" 15.0 12.3 20.1 28.6 22.8 34.2

2070 MAM Mean 12.8 15.1 9.5 21.0 22.9 19.3
Median 12.0 16.8 8.3 17.6 24.1 16.8

10" 5.3 10.7 5.0 12.8 14.2 12.8

oo™ 18.2 17.9 15.3 30.8 30.4 28.3

2070 JIA Mean 15.3 15.1 15.6 27.0 26.9 27.0
Median 16.7 14.6 15.1 25.1 26.5 26.8

10" 9.6 9.9 7.8 16.1 16.5 17.9

oo™ 23.1 20.8 23.8 37.1 37.7 36.3

2070 SON Mean 16.7 17.7 16.8 28.2 30.6 27.8
Median 15.4 17.4 17.2 28.1 30.6 28.4

10" 13.5 13.2 14.1 18.6 21.9 21.6

oo™ 20.0 225 19.2 34.4 39.5 33.6

2070 Annual Mean 13.5 14.0 13.3 22.8 23.4 23.5
Median 13.4 14.1 12.3 21.7 23.5 21.8

10" 10.8 11.4 10.7 16.2 17.5 17.8

ao" 16.8 16.7 17.0 29.4 29.4 30.9

2090 DJF Mean 12.8 11.6 14.6 24.9 24.2 28.8
Median 12.2 11.9 14.4 22.5 24.3 25.7

10" 6.9 7.8 7.1 14.6 18.4 16.5

ao" 18.1 15.3 22.4 36.5 29.9 44.2

2090 MAM Mean 15.0 17.4 11.8 27.4 30.2 27.0
Median 15.0 17.6 10.0 23.7 30.0 23.5

10" 7.1 14.4 7.0 17.4 17.4 19.1

ag" 20.3 20.1 18.4 43.3 43.2 38.5

2090 JIA Mean 17.8 16.4 19.5 35.6 36.3 36.3
Median 17.4 15.5 17.9 34.1 35.1 36.1

10" 10.8 11.4 10.4 20.9 21.8 25.0

oo" 26.5 22.2 30.1 48.2 52.0 48.0




PERIOD SEASOVM RCP4.5
15 BETTEF POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6GCMS 6 GCMS
2090 SON Mean 19.4 19.4 20.3 37.1 40.5 37.5
Median 18.7 19.8 20.9 37.2 41.4 39.1
10" 15.8 14.7 16.8 22.2 27.9 28.2
90" 23.3 23.8 23.2 45.8 52.2 45.2
2090 Annual Mean 15.6 15.6 16.0 29.9 31.2 31.5
Median 15.8 15.6 15.4 27.8 314 29.5
10" 13.2 135 13.2 19.3 22.4 23.9
90" 17.8 17.7 19.4 40.2 40.0 41.2
50 {a) Eyre Peninsula DJF RCP45 80 (b) Eyre Peninsula MAM RCP45
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Figure3.15 Eyre Peninsul&RM projected change in seasonal vapour pressure deficit for 212600 as
downscaled from CMIP5 GCMs following RCP4.5. Solid line is meidiagr, (dark shaded) envelope is 20

th

th

th

year running meart0" to 90 percentile, outer (light shaded) envelope is annuab™ to 90" percentile.
Break and colour change between 2005 and 2006 distinguishes historical and future period.
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Figure3.16 Eyre Peninsul&RM projected change in seasonal vapour pressure deficit for 12600 as
downscaled from CMIP5 GCMs following RCP8.5. Solid line is mediaer, (dark shaded) envelope is 20
year running mear.0" to 90" percentile, outer (light shaded) envelope is annuab" to 90" percentile.
Break and colour change between 2005 and 2006 distinguishes historical and future period.
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Figure3.17 Eyre Peninsul&lRMNHMVM-downscaled projected seasonal vapopressure deficit changes for
(a) 2030, (b) 2050, (c) 2070 and (d) 2090 (relative to 12865) forRCP4.%nd RCP8.5The wider bars are
the range in 18 to 90" percentile 20year mean vapour pressure deficit (witmedian indicated by the
horizontal line) and the thin bars are the range in @0 90" percentile yearly mean vapour pressure deficit.

Changes in APET, driven by the changes in the downscaled variables above, are sumnialded in
3.8. Figure 3.18 and Figure 3.19 present the timeseries progressions, and together with the
comparison irFigure3.20 these show that much larger changes are projectgdie RCP8.5 , when
compared to the RCP4.5, by the end of the century.

Themean, median and range a@hanges presented ifable3.8 can be compared to the range of
changes shown in Appendix B, where the changes obtained from downscaling each individual GCM
are presented imMable B23for RCP4.&and Table B24 for RCP8.5



Table3.8 Eyre Peninsul®&RM downscaled projected changes in seasonal potential evapotranspiration (%
change relative tal986-2005 baseline) using 15 CMIP5 GCMs and subsetx& 6 S (i (i SidiELJ2I 2yNS NI
GCMs.

PERIOD SEASO?P RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean 2.2 2.0 2.7 2.7 1.8 3.6
Median 2.1 2.1 2.3 2.8 2.0 3.0

10" 1.3 1.4 1.7 1.8 0.9 2.6

90" 3.4 2.4 4.1 4.4 2.5 5.4

2030 MAM Mean 2.4 2.7 1.9 3.1 3.2 3.0
Median 2.2 2.3 1.8 3.3 3.1 2.9

10" 1.1 1.7 0.7 1.6 2.2 1.2

90" 4.1 4.3 3.2 1.6 4.3 4.8

2030 JIA Mean 2.7 25 2.8 35 3.1 3.6
Median 2.7 25 2.8 3.2 3.2 3.6

10" 1.5 1.8 1.8 2.0 2.4 2.2

og" 3.7 3.2 3.8 5.1 39 5.1

2030 SON Mean 3.1 3.3 3.2 3.8 3.6 4.4
Median 2.9 3.1 3.2 3.6 3.2 4.3

10" 2.1 2.3 2.3 2.6 2.7 35

90" 4.2 4.4 4.2 5.4 5.0 5.4

2030 Annual Mean 2.6 25 2.7 3.2 2.7 3.7
Median 2.4 2.3 2.6 2.8 2.6 3.8

10" 1.9 2.0 1.7 2.1 2.0 25

90" 3.6 3.3 3.8 45 3.7 4.8

2050 DJF Mean 3.2 2.7 3.8 45 3.3 5.7
Median 2.7 2.6 3.4 4.0 3.3 4.8

10" 2.2 2.3 2.7 3.0 2.1 4.2

90" 4.3 34 5.5 6.6 4.6 8.1

2050 MAM Mean 35 3.8 3.0 5.1 4.8 5.2
Median 35 3.6 3.0 5.0 4.9 5.3

10" 1.7 25 1.4 3.0 3.3 2.8

90" 5.5 5.3 4.8 6.7 6.3 7.7

2050 JIA Mean 4.0 3.7 45 6.0 5.3 6.4
Median 4.0 3.6 4.7 5.8 5.3 6.5

10" 2.6 2.8 3.0 3.9 4.1 4.4

90" 5.4 4.7 5.7 8.1 6.6 8.4

2050 SON Mean 45 4.4 5.0 6.2 6.1 6.9
Median 4.1 4.3 5.4 6.1 5.6 7.0

10" 33 3.1 3.8 4.6 4.7 5.6




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

o0" 5.9 5.8 5.9 8.3 8.1 8.2

2050 Annual Mean 3.7 3.5 4.1 5.3 4.6 6.0
Median 3.4 3.3 4.2 4.8 4.4 6.1

10" 2.6 2.9 2.8 3.7 3.6 4.3

o0" 45 45 5.2 6.9 5.9 7.7

2070 DJF Mean 3.8 3.1 4.7 6.3 4.9 8.0
Median 35 3.1 4.1 5.8 4.4 6.5

10" 2.7 2.4 3.6 4.0 3.7 5.9

o0" 5.0 4.0 6.6 9.1 6.7 11.6

2070 MAM Mean 45 4.7 4.2 7.3 6.7 8.0
Median 4.9 4.6 4.1 7.4 6.9 7.9

10" 2.9 3.6 2.4 4.9 4.9 5.0

o0" 6.0 5.8 6.1 9.0 8.3 11.0

2070 JIA Mean 5.2 4.7 5.8 8.9 8.2 9.7
Median 5.2 45 6.1 8.7 8.3 9.9

10" 35 3.8 4.0 6.0 6.4 7.0

oo™ 7.2 5.8 7.4 11.3 9.9 12.1

2070 SON Mean 5.5 5.0 6.5 8.9 8.6 10.0
Median 5.1 5.0 6.8 8.9 8.4 10.3

10" 3.9 3.7 5.4 6.2 6.2 7.9

o0" 7.4 6.4 7.5 11.7 11.2 11.7

2070 Annual Mean 4.6 4.2 5.2 7.5 6.7 8.7
Median 4.2 4.0 5.4 7.0 6.4 8.5

10" 35 3.6 3.9 5.4 5.4 6.4

oo" 5.6 4.9 6.5 9.8 8.4 11.3

2090 DJF Mean 4.3 3.2 5.5 8.2 6.7 10.5
Median 4.4 3.7 4.7 7.6 5.8 8.5

10" 3.0 1.5 4.3 5.1 5.1 8.0

oo" 5.9 4.6 7.5 11.9 9.2 15.1

2090 MAM Mean 5.3 5.5 5.2 9.7 8.9 11.1
Median 5.5 5.4 5.2 10.1 9.0 11.6

10" 35 45 3.2 6.3 6.8 7.2

og" 7.3 6.8 7.3 12.2 10.9 14.7

2090 JIA Mean 6.2 5.6 7.0 11.9 11.1 13.3
Median 5.9 5.4 7.3 11.1 11.1 13.4

10" 4.4 4.7 5.0 7.8 8.4 9.5

90" 8.5 6.7 8.8 15.2 13.8 17.0




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2090 SON Mean 6.4 5.6 7.9 11.7 11.6 13.3
Median 5.8 54 8.2 11.9 12.0 13.9
10" 4.2 4.1 6.5 7.7 8.1 10.1
90" 8.9 7.3 8.9 16.2 14.7 16.1
2090 Annual Mean 5.3 4.6 6.3 9.9 9.0 11.8
Median 4.7 4.4 6.5 9.4 8.7 11.3
10" 4.1 3.7 4.9 6.8 7.0 8.7
90" 6.9 5.9 7.5 13.1 115 154
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Figure3.18 Eyre Peninsul&RM projected change in seasonal potential evapotranspiration for 128D0 as
downscaled from CMIP5 GCMs following RCP4.5. Solid line is meidiaer, (dark shaded) envelope is 20
year running meart.0" to 90" percentile, outer (light shaded) envelope is annuabD™ to 90" percentile.

Break and colour change between 2005 and 2006 distinguishes historical and future period.
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Figure3.19 Eyre PeninsuldNRM projected change iseasonal potential evapotranspiration for 1962100 as
downscaled from CMIP5 GCMs following RCP8.5. Solid line is mediaer, (dark shaded) envelope is 20
year running mear.0" to 90" percentile, outer (light shaded) envelope is annuab" to 90" percentile.
Break and colour change between 2005 and 2006 distinguishes historical and future period.
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Figure3.20 Eyre PeninsuldNRMNHMM-downscaled projected seasonal potentiavapotranspiration
changes for(a) 2030, (b) 2050, (c) 2070 and (d) 2090 (relative to 12865) forRCP4..and RCP8.5The
wider bars are the range in 1oto 90" percentile 2Gyear mean potential evapotranspiration (with median
indicated by the horizontal line) and the thin bars atke range in 18 to 90" percentile yearly mean
potential evapotranspiration.

3.4 Summary

Decreases in precipitation are projected for all seasons, and hence annual precipitation also, with
the greatest relative decreases in spring, followed by summer, for B&R4.5nd RCP8.5For the
second half of the century the scenarios diverge, withgdéa decreases fromRCP8.5 Daily
temperatures (maximum and minimum) are projected to increase for all seasons. For maximum
temperature there are slightly larger increases for the spring season corresponding to its increased
drying relative to the other sesons. For both maximum and minimum daily temperatures, the
increases forRCP8.5are larger thanRCP4.5from mid-century onwards. Solar radiation also
increases for all seasons, with larger relative increases in winter and spring, corresponding to a
reduction in clouds given their drying trends. VPD also increases in all seasons, notably much more
for RCP8.5han for RCP4.5vith double the end of the century relative changes. APET also increases
in all seasonsyith relative increases greater in winter asgring,and again the projected change

for RCP8.%re larger than foRCP4.50verallfor all variables and both RERhe changes projected

from a subset of six better performing GCMs are smaller than the changes projected by a subset of
six poorer perdrming GCMsThe downscaled projections for each Eyre Peninsula station, provided
as 100 stochastic replicates of daily titheS NA Sa F2NJ SI OK D/ a FyR w/tzX
direct GCM output as they provide realistic stat®rale input series #able for probabilistic
impacts and adaptation investigationBates et al. (2010)Jn a report focussing on climate change

and water allocation, provide a useful summary on the appropriate application of projections in such

NE



investigations.CSIRO and Bureau of Meteorology (20f#)vides a detailed overview of climate
change science from an Australian perspective with recommendations on understanding and
utilising projections.



4 Projections forKangaroo Island

4.1 Overview

The Kangaroo Island NRM Rediais a temperate climate with most rainfall falling in winter. Annual
rainfall is higher to the northwest, up to 1000 mm in areas of the Gosse Plateau, and afifunu
around the Kingscote area in the northe@&tNRMB, 2009

Ten weather stations were selected for the statistical downscaling model calibration. Their mean
rainfall characteristics are summarisedTiable4.1, in terms of seasonal mean number of wigys

and rainfall totals for the 1988005 baselinerépresenting current climatethis is the period that
projections are compared to in later results). Annual @irtbtals vary between stations by almost a
factor of two, ranging from approximate#$60 mm (Smith Bayin the north) to 790 mm (Rocky River

in the wes).

The selected downscaling models, for the four seasons, are summariseabie4.2. . 2 4G K WS a i
YAydza 6SaiQ {[t RAFFSNBYOS | yR Wy 2 NI KseleGted/ dzd & 2 «
LINSRAOG2NE F2NJ AdzYYSNE 6Ay (SN |y BLP&diffékhogsdad C2 NJ
selected predictor. DTD at the 700 hPa level is selected for all seasons except spring. DTD at the 850
level is likewise selected for all seasons except winter. An easterly wind speed prediatimdjUs

selected for autumn and winterat the 850 and 500 hPa levels respectively. For spring, the fourth
predictor is northerly wind speed at the 850 hPa leWdle mean rainfall characteristics associated

with the weather states for each of the four seasonal NHMMs are presented in App&ntable

A.9to Table A12.



Table4.1 Kangaroo IslandNRM Climate Stations for NHMMNDownscaling

BoMID Name Latitude Longitude Rain days (# days) Rain amount (mm)

DJF MAM JJA SON DJF MAM  JJA SON

10 20 43 23 49 107 241 127
AMERICAN

22800 RIVER 35.77 137.78| 010 021 045 024| 009 020 046 024

10 19 42 23 47 104 236 128

CAPE

22803 WILLOUGHB  35.84 138.13| 011 020 045 024| 009 020 046 025
MURRAYS 10 21 42 oe 56 110 238 123
LAGOON

22806 (BAYSIDE) 35.92 137.30| 010 022 044 024| 011 021 045 023

6 17 31 16 44 103 208 103

KINGSCOTE

22808 (KARINGA) 35.82 13753| 009 024 044 023 010 022 045 022
SMITH BAY 7 15 35 19 46 85 221 104
(SMITHS

22811 BAY) 35.60 137.44| 009 020 046 025 010 019 048 023
PARNDANA 10 18 42 23 54 115 299 129
(PIONEER

22815 BEND) 35.73 137.26| 011 019 045 025 009 019 050 022
FLINDERS
CHASE 11 7 48 26 62 149 349 153
(ROCKY

22817 RIVER) 35.95 136.74| 010 021 044 024| 009 021 049 021
ROCKY RIVE 12 26 50 29 73 162 379 175
(BROOKLANI

22820 PARK) 35.89 136.86| 010 022 043 025 009 021 048 022
MURRAYS
LAGOON 9 19 40 21 53 110 230 117
(HAWKS

22822 NEST) 35.90 137.45| 010 021 045 024 010 022 045 023
PARNDANA 11 21 47 25 55 136 357 150
(TURKEY

22835 LANE) 35.73 137.12| 011 020 045 024 008 019 051 021




Figure4.1 Location of Kangaroo Island statioms Table4.1 and NRM region boundary

Table4.2 Selected NHMMs (number of weather states and predictor combinations)Kangaroo Island

DJF MAM JIA SON
4 states 5 states 5 States 5 States
East¢ West SLP North ¢ South SLP East¢ West SLP Eastc West SLP
North ¢ South SLP DTDat 700hPa North ¢ South SLP North ¢ South SLP
DTDat 700hPa DTDat 850hPa DTDat 700 hPa DTDat 850hPa
DTDat 850hPa U-wind at 850hPa U-wind at 500 hPa V-wind at 850 hPa

4.2 Precipitation

The downscaled projected seasonal changes in precipitdiearaged across the Kangaroo Island
stationsand GCM ensemblgare presented inrable4.3. The corresponding timseries trends are
shown inFigure4.2 and Figure4.3, for RCP4.5 and RCP8.5 respectjvsiyowing much stronger
trends for RCP8.%igure4.4 shows that overall the downscaled precipitation changes are consistent
with the mean changes from the GCM gsichle precipitation. When comparing downscaled
changes from the subset sixbetter andsixpoorer rated GCMs, there is a general tendencyldes
change for the projections from the better GCM ensemblable4.3 and Figure4.5).

Themean, median and range ohanges presented ifiable4.3 can be compared to the range of
changes shown in Appendix B, where the changes obtained dicovnscaling each individual GCM
are presented imable B25for RCP4.&and



Table B26for RCP8.5



Table4.3 Kangaroo Island NRMownscaled projected changes in seasonal precipitation (% change relative
to 19862005 baseline) using 15 CMIP5 GCMs and subsetx& 06 S ( (i SINELI2I2YNS N D/ a a @

PERIOD SEASOP RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean -13.1 -8.9 -14.7 -10.4 -1.8 -14.9
Median -15.3 5.3 -17.9 125 3.7 -15.0

10" 24.7 23.2 23.8 218  -15.0 -20.7

ag" 2.1 1.8 2.3 -0.3 13.3 9.0

2030 MAM Mean 4.4 3.0 5.5 -4.7 -4.9 5.9
Median 2.6 -1.5 5.7 2.6 6.3 -1.9

10" -18.4 -14.5 -19.9 -16.2 -12.1 -20.2

o0" 7.3 6.9 9.0 5.2 3.8 4.4

2030 JJA Mean -3.3 -0.4 -6.5 5.2 -4.0 5.7
Median 2.6 0.3 6.5 5.2 4.4 5.0

10" 9.3 5.6 -11.8 -8.6 8.2 -8.6

oo™ 2.6 4.1 -1.3 1.3 0.6 3.7

2030 SON Mean 9.6 -14.5 8.1 135  -125 -15.9
Median -10.7 -12.6 9.6 146  -135 -16.2

10" -19.5 -20.6 -18.2 224  -20.7 22.8

go" 0.6 -10.4 35 4.3 3.2 8.7

2030 Annual Mean 5.8 -4.7 75 7.3 5.9 8.7
Median -4.6 3.6 9.1 6.8 5.9 75

10" -10.7 -8.3 -12.3 -12.7 -8.8 -14.0

ao" 2.2 2.3 -1.0 3.6 3.1 -4.7

2050 DJF Mean -13.1 5.5 -18.8 -17.6 -8.8 235
Median -10.8 -8.3 -15.3 182 -12.3 27.7

10" 321 -18.1 -35.8 33.0 -27.4 -31.9

ao" -1.4 9.8 5.4 1.7 13.1 -11.0

2050 MAM Mean 6.7 -4.8 7.6 -8.6 6.3 -11.9
Median -8.6 5.2 75 9.1 -8.3 -10.6

10" -13.3 -13.0 21.0 -22.6 -14.6 -29.0

90" 4.5 3.9 5.5 4.3 4.0 3.9

2050 JIA Mean 6.4 5.5 6.7 7.6 -45 8.4
Median 7.0 -4.7 7.4 6.6 5.1 9.3

10" -11.7 -10.6 -12.3 -14.2 75 -13.1

ag" 0.1 1.2 0.4 0.6 0.9 2.8

2050 SON Mean -13.8 -15.0 -16.5 -185  -21.1 -19.6
Median -12.1 -13.9 -15.2 -17.8  -23.8 -20.0

10" 24.4 -23.7 -25.4 -32.1 -31.9 -32.0




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

go" 6.2 7.6 -8.8 7.2 7.6 6.8

2050 Annual Mean 8.7 7.4 -10.0|  -11.1 -8.9 -13.0
Median -85 75 -10.6| -11.7 -8.9 -14.4

10" -13.3 -10.2 -15.1|  -16.0  -13.9 -19.0

ao" -45 -45 -45 5.0 3.8 5.6

2070 DJF Mean -15.4 7.8 21.4| 251  -16.5 32.2
Median -16.5 9.9 219| 216 -17.3 -35.0

10" 28.1 -20.0 29.3| 443  -305 -47.3

ao" 5.5 6.4 -13.1 5.7 -1.8 -14.2

2070 MAM Mean -10.8 -8.6 -12.3|  -16.3  -10.9 21.3
Median -10.0 75 -11.0| -160 -13.7 22.3

10" 23.6 -18.9 26.1| 269  -19.2 -35.1

o0" 0.6 0.6 0.1 0.6 0.2 6.5

2070 JIA Mean 7.1 5.0 -8.8 -13.6  -10.5 -16.2
Median -8.9 -6.0 9.4 -13.0 -10.1 -16.0

10" -16.0 9.3 -17.7 237  -15.9 -26.4

o0" 2.6 0.4 0.7 5.4 5.5 6.2

2070 SON Mean -18.2 -19.1 20.0| -26.8 -27.8 -29.3
Median -16.8 -17.3 23.0| -23.8 237 -25.6

10" -28.7 -28.3 -28.4 417 432 -41.3

o0" -10.0 -11.6 -8.8 152 -16.7 21.1

2070 Annual Mean -11.0 9.1 -13.0 -18.0 -14.8 -21.5
Median -13.1 7.9 -145| -146  -12.5 23.7

10" -15.3 -13.2 -19.5 -26.4 222 -28.5

ao" 6.0 6.2 5.2 -10.3 9.7 -12.4

2090 DJF Mean -16.8 6.6 231| 305 -20.2 -42.6
Median -19.4 6.9 205| 298 271 -44.8

10" -33.9 227 -339| -51.3 -33.9 -55.3

ao" 3.0 9.8 -15.0| -10.3 0.4 27.6

2090 MAM Mean 8.2 7.3 -115| 205  -15.0 -28.8
Median 6.0 -8.2 -11.9| 231 -11.8 -26.5

10" -16.8 -15.0 217 -389 -29.4 -48.7

ag" 2.3 1.2 -1.0 3.9 3.9 -11.2

2090 JIA Mean 6.5 3.8 7.9 -17.8  -13.3 225
Median 6.9 5.0 7.4 -16.8  -14.3 -26.6

10" -14.5 -8.3 -17.2 31.0 -20.0 -31.3

90" 2.3 1.8 0.8 6.5 5.5 9.6




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2090 SON Mean -19.1 -19.5 -21.8 -34.3 -34.8 -40.3
Median -18.6 -17.8 -25.8 -30.6 -29.9 -38.5

10" -27.5 -26.3 -27.4 -52.1 -48.7 -55.3

ag" -10.1 -14.4 -12.3 -24.3 -25.9 -27.3

2090 Annual Mean -10.5 -8.2 -13.0 -23.0 -18.8 -29.5
Median -8.9 -8.0 -12.6 -18.7 -16.9 -32.4

10" -17.1 -11.3 -19.8 -36.3 -26.4 -39.8

ag" 5.4 5.4 -6.7 -13.7 -13.3 -16.3
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Figure4.2 Kangaroo IslandNRM projected change in seasonal precipitation for 198100 as downscaled
from CMIP5 GCMs following RCP4.5. Solid line is mediarer (dark shaded) envelope is A@ar running
mean 10" to 90" percentile, outer (light shaded) envelope is annuab™ to 90" percentile. Break and colour

change between 2005 and 2006 distinguishes historical and future period.
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Figure4.3 Kangaroo IslandNRM projected change in seasonal precipitation for 198100 as downscaled
from CMIP5 GCMs following RCP8.5. Solid line is mediarer (dark shaded) envelope is A@ear running
mean10" to 90" percentile, outer (light shaded) envelope is annuab” to 90" percentile. Break and colour
change between 2005 and 2006 distinguishes historical and future period.
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Figure4.4 Kangaroo IslandNRMCMIP5 GCM and NHMIdownscaled projected seasonal precipitation
changes for (a) 2030, (b) 2050, (c) 2070 and (d) 2090 (relative to-2086) forRCP4..and RCP8.5The
wider bars are the range in {oto 90" percentile 2Gyear mean rainfall (with medianndicated by the
horizontal line) and the thin bars are the range in"160 90" percentile yearly mean rainfall.
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Figure4.5 Kangaroo IslandNRM NHMMdownscaled projected seasonal precipitation chandgesm six

better (B6GCM) angix poorer (P6GCM) performing CMIP5 GCMs for (a) 2030, (b) 2050, (c) 2070 and (d)
2090 (relative to 19862005) forRCP4.and RCP8.5The wider bars are the range in Y00 90" percentile
20-year mean rainfall (with median ingtated by the horizontal line) and the thin bars are the range in™o0
to 90" percentile yearly mean rainfall. Selection of better and poorer performing GCMs accordir@aicet

al. (2014apndCai et al. (2014b)

4.3 Nonprecipitation variables

The projected changes in daily maximum temperature are summarisédtte4.4, highlighing the
larger change from RCP8.5 by the end of the centepmpared to RCP4.5. Theseenario
differencescan be contrastedoy comparing the timeseries trends for RCP4(¥igure 4.6) and
RCP8.5Higure4.7). Table4.4 also shows that the ensemble mean of thi better rated GCMs is
smaller than that of tk sixpoorer ranked GCM4$:igure4.8 compares the downscaled changes with
changes obtained from GCM gsdale output directly, showing that the downscaled results ar
consistent with the forcing GCMs.

Themean, median and range achanges presented ifable4.4 can be compared to the range of
changes shown in Appendix B, where tthanges obtained from downscaling each individual GCM
are presented imable B27for RCP4.&and Table B28for RCP8.5



Table4.4 Kangaroo IslandNRM downscaled projected changes in seasonal maximum daily temperature (°C
change relative to 198®005 baseline) using 15 CMIP5 GCMs anbsets osixW o S (i (i SidiLI2I 2yNS NI
GCMs.

PERIOD SEASO?P RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2030 DJF Mean 0.7 0.7 0.8 0.9 0.7 1.1
Median 0.6 0.6 0.6 0.8 0.7 0.8

10" 0.4 0.4 0.5 0.4 0.4 0.7

oo" 1.0 1.0 15 1.4 1.1 1.7

2030 MAM Mean 0.6 0.7 0.6 0.8 0.8 0.8
Median 0.6 0.7 0.5 0.7 0.8 0.7

10" 0.4 0.6 0.3 0.6 0.7 0.5

90" 0.9 0.7 0.9 0.6 1.0 1.3

2030 JIA Mean 0.6 0.6 0.6 0.8 0.7 0.8
Median 0.6 0.7 0.6 0.7 0.7 0.8

10" 0.4 0.4 0.5 0.5 0.6 0.6

o0" 0.8 0.7 0.8 1.1 1.0 1.1

2030 SON Mean 0.8 0.8 0.7 1.0 1.0 1.0
Median 0.8 0.8 0.7 0.9 0.9 1.0

10" 0.5 0.8 0.6 0.7 0.8 0.8

aqg" 1.0 1.0 1.0 1.3 1.2 1.4

2030 Annual Mean 0.7 0.7 0.7 0.9 0.8 0.9
Median 0.6 0.7 0.6 0.8 0.8 0.8

10" 0.5 0.6 0.5 0.6 0.6 0.6

ao" 0.9 0.8 1.0 1.2 1.1 1.4

2050 DJF Mean 1.0 1.0 1.2 1.4 1.3 1.7
Median 0.9 1.0 0.9 1.3 1.2 1.3

10" 0.6 0.6 0.8 0.9 0.9 1.0

ao" 15 1.4 2.1 2.3 1.9 2.8

2050 MAM Mean 0.9 1.0 0.9 1.4 1.3 15
Median 0.8 1.0 0.8 1.2 1.2 1.2

10" 0.7 0.8 0.6 1.0 1.1 1.1

gg" 1.2 1.1 1.2 1.9 1.8 2.2

2050 JIA Mean 0.9 0.9 1.0 1.3 1.3 1.4
Median 0.9 0.9 1.0 1.3 1.3 1.4

10" 0.6 0.7 0.8 1.0 1.0 1.1

ag" 1.2 1.1 1.1 1.8 1.6 1.9

2050 SON Mean 1.1 1.2 1.2 1.6 1.7 1.7
Median 1.1 1.2 1.1 1.5 1.5 1.5

10" 0.8 1.1 1.0 1.2 1.4 1.3




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

go" 1.4 1.4 15 2.3 2.1 2.4

2050 Annual Mean 1.0 1.0 1.0 1.4 1.4 1.6
Median 0.9 1.1 0.9 1.3 1.3 1.3

10" 0.7 0.8 0.8 1.1 1.1 1.2

ao" 1.3 1.2 15 2.1 1.8 2.3

2070 DJF Mean 1.3 1.2 15 2.1 1.9 25
Median 1.2 1.3 1.2 1.8 1.8 1.9

10" 0.7 0.7 0.9 1.4 1.4 15

ao" 1.8 1.6 25 3.3 2.6 4.2

2070 MAM Mean 1.2 1.2 1.2 2.0 2.0 2.2
Median 1.1 1.2 1.1 1.8 1.9 1.7

10" 0.9 1.0 0.9 1.6 1.6 1.7

oo™ 1.5 1.5 1.6 2.7 2.6 3.1

2070 JIA Mean 1.2 1.1 1.3 2.0 1.9 2.2
Median 1.2 1.1 1.3 2.0 1.8 2.1

10" 0.9 0.9 1.1 1.6 1.6 1.7

oo™ 1.4 1.4 15 2.6 2.4 2.8

2070 SON Mean 1.4 1.4 1.5 2.3 2.4 25
Median 1.3 1.4 1.4 2.2 2.3 2.2

10" 1.1 1.2 1.2 1.8 2.0 1.8

oo™ 1.8 1.7 1.9 3.2 2.9 3.5

2070 Annual Mean 1.2 1.2 1.3 2.1 2.1 2.3
Median 1.1 1.2 1.2 1.9 1.9 1.9

10" 0.9 1.0 1.1 1.6 1.7 1.7

ao" 1.6 15 1.8 3.0 2.6 3.4

2090 DJF Mean 1.4 1.3 1.7 2.8 2.6 3.3
Median 1.3 1.3 15 2.4 25 25

10" 0.9 0.8 1.0 1.8 1.9 1.9

ao" 2.1 1.9 2.8 4.4 35 5.6

2090 MAM Mean 1.4 1.4 15 2.7 2.8 2.9
Median 1.4 15 1.4 2.4 2.7 2.4

10" 1.0 1.1 1.1 2.1 2.2 2.3

ag" 1.8 1.8 1.9 3.7 3.6 4.2

2090 JIA Mean 1.4 1.3 1.6 2.7 2.6 3.0
Median 1.4 1.3 15 2.6 25 2.8

10" 1.0 1.1 1.4 2.2 2.2 2.4

ag" 1.7 1.7 1.9 35 3.3 3.8




PERIOD SEASO" RCP4.5

15 BETTER POOREF 15 BETTEF POORER
GCMS 6 GCMS 6 GCMS GCMS 6 GCMS 6 GCMS

2090 SON Mean 1.6 1.7 1.7 3.1 3.1 3.3
Median 1.6 1.7 1.7 2.8 3.0 2.9

10" 13 14 15 2.3 2.6 2.4

ag" 2.1 2.0 2.1 4.3 3.9 4.8

2090 Annual Mean 15 15 1.6 2.9 2.8 3.2
Median 14 14 15 2.5 2.6 2.6

10" 11 11 14 2.2 2.3 2.4

ag" 1.9 1.9 2.1 4.0 3.6 4.6
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Figure4.6 Kangaroo IslandNRM projected change in seasonal maximum daily temperature for 122800 as
downscaled from CMIP5 GCMs following RCP4.5. Solid line is meidiaer, (dark shaded) envelope is 20
year running meart.0" to 90" percentile, outer (light shaded) envelope is annuab™ to 90" percentile.

Break and colour change between 2005 and 2006 distinguishes historical and future period.
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Figure4.7 Kangaroo IslandNRM projected change in seasonal maximum daily temperature for 22600 as
downscaled from CMIP5 GCMs following RCP8.5. Solid line is mediaer, (dark shaded) envelope is 20
year running meart.0" to 90" percentile, outer (light shaded) envelope is aal 10" to 90" percentile.
Break and colour change between 2005 and 2006 distinguishes historical and future period.



Figure4.8 Kangaroo IslandNRM CMIP5 GCM and NHMbdbwnscaled projected seasonal maximudaily
temperature changes for (a) 2030, (b) 2050, (c) 2070 and (d) 2090 (relative to-2086) forRCP4.%nd
RCP8.5The wider bars are the range in Y00 90" percentile 20year mean maximum daily temperature
(with median indicated by the horizontaine) and the thin bars are the range in Tao 90" percentile yearly
mean maximum daily temperature.

The downscaled minimum daily temperature changes are summarisdabie 4.5, with trends
plotted in Figure4.9 and Figure4.10, showing larger increases with RCP8.5 compared to RAP.5.
downscaled changes adnsistent with the GCM griscale changes~{gure4.11). The ensemble
mean for thesix better rated GCMs is consistently smaller than that of $silepoorer rated GCM
(Table4.5).

Themean, median and range achanges presented ifiable4.5 can be compared to the range of
changes shown in Appendix B, where the changes obtained from downscaling each individual GCM
are presented imable B29for RCP4.and Table B30for RCP8.5









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































