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Stationary or Non-stationary?

Rainfall (mm)

Mean 124 mm
SD 55 mm

NSW/ACT Autumn Rainfall
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Stationary or Non-stationary?
NSW/ACT Annual Temperature

Annual mean temperature anomaly
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Stationary or Non-stationary?
NSW/ACT Annual Temperature

Autocorrelation - NSW T Annual - 1910-2017
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Stationary or Non-stationary?
NSW/ACT Annual Temperature

10 year averages - NSW_Tmean 1910 2017 Annual
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Stationary or Non-stationary?

Rainfall (mm)

Mean 124 mm
SD 55 mm

NSW/ACT Autumn Rainfall
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Trend: Autumn P lower by ~ 2 mm (- 1%) over 12 decades

- 300

50

- 200

- 150

| T”'up IH'r'll I m" |

100

50

Lack of
higher
Autumn
Rainfalls

since
1990s



Stationary or Non-stationary?
NSW/ACT Autumn Rainfall

Text book
signature
of a stationary
time series

Correlation

Autocorrelation - NSW P 1900 2018 MAM

1.00 -~

O0.75 -~

0.50 -

0.25 -

0.00 -

—0.25 -

—0.50 A

—0.75 -

—1.00 -

O 10 20 30 40 50 60

Lag (yrs)

Conclusion: Stationary (95% Confidence)

For method, see Sun, Roderick, Farqguhar (2018) PNAS
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Stationary or Non-stationary?

NSW/ACT Autumn Rainfall

10 year averages - NSW P 1900 2018 MAM

Mean 124 mm
SD 55 mm

SE Mean = 55/1009-5
SE Mean ~ 17 mm.

95% CI
=1.96 SD
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Conclusion: Stationary (95% Confidence)

For method, see Sun, Roderick, Farqguhar (2018) PNAS

7
2020

Autumn Rainfall in last
decade (2009-2018)
Is slightly above the

long term average.

The year-to-year
variability has declined
In the most recent two

decades.



NSW/ACT Autumn Rainfall

10 year averages (95%) - NSW P 1900 2018 MAM
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Multiple regression using Obs, SON
pr vs. normalised (psl, 850hPa ua, 850hPa va)
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10°S 10°S 10°S
15°S — 15°S — 15°S -
20°S - 20°S — 20°§ —
25°S — 25°S — 25°S '
30°S =~ 30°S - 30°S —
35°S ~ 35°S "~ BT =
40°S -~ 40°S - 40°S -~
| | I ) | | | | | 1 | 1
120°E 130°E 140°E 150°E 120°E 130°E 140°E 150°E 120°E 130°E 140°E 150°E
mm/day / unit normal mm/day / unit normal mm/day / unit normal
[ NEE H ] NN
-8 -6 -4 -2 0 2 4 6 8 -8 -6 -4 -2 0 2 4 6 8 -8 -6 -4 -2 0 2 4 6 8
Coefficient of determination Predicited 2017 rainfall
10°S 10°S
Raintall anomaly (mm)
15°S - 15°S —
600mm
20°S - 20°S - 400mm
200mm
25°S — 25°S — 100mm
' S0mm
30°S - 30°8 -~ 25mm
Omm
35°S — 35°S — B
~50mm
40°S - 40°S -100mm
-200mm
-400mm
| | | | | | | |
120°E 130°E 140°E 150°E 120°E 130°E 140°E 150°E : S
R squared mm/ day Rainfall anomalies (mm) I 8
e By —_—— W
07 14 21 28 35 42 49 .56 B =B = w2 O B e e




Multiple regression using Obs, DJF, 1980-2008
pr vs. normalised (psl, 850hPa ua, 850hPa va)

normalised psl coefficient normalised ua 850hPa coefficient normalised va 850hPa coefficient
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Multiple regression using Obs, MAM
pr vs. normalised (psl, 850hPa ua, 850hPa va)

normalised psl coefficient normalised ua 850hPa coefficient normalised va 850hPa coefficient
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normalised psl coefficient

Multiple regression using Obs, JJ
pr vs. normalised (psl, 850hPa ua, 850hPa va)

normalised ua 850hPa coefficient

normalised va 850hPa coefficient
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Climate Change Dynamics

Barnes & Polvani JC (2013):

(a) Southern Hemisphere
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THE UNIVERSITY OF

MELBOURNE

Current drought

Australian Rainfall Deciles

1 January to 30 September 2018
Distribution Based on Gridded Data
Australian Bureau of Meteorology
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© Commonwoalth of Australia 2018, Australian Buroau of Motocrology 1D code: AWAP
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X miourne | NSW seasonal temperature anomaly
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'~ NSW seasonal rainfall total (mm)
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THE UNIVERSITY OF

MELBOURNEN W seasonal rainfall-temperature-evaporation relationships
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THE UNIVERSITY OF

MELBOURNE That’s not a drought, this is a drought!
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That’'s not a drought, this Is a drought!
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Impact of drought, so far ...
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Impact of drought,

Grassland
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Soil neutron probe data from EucFACE
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s MELBOURNE

Attribution of the Southeast Australian Drought

Can we determine whether climate change contributed to
the current drought?
Comprehensive approach: numerous variables, time
periods, model assessments

Lewis, King, Henley, Perkins-Kirkpatrick, Gallant, HO\
Pepler e ~ S )
NSW region e
Paleo study to follow later (Henley) e
Model assessments: gt o .
CMIP5, CESM e
POAMA/other BoM methods il

C20C/HAPPI ==

>how to evaluate across ensembles, variables and time™"""""" =" -
periods?

@benhenley



Approach — per model ensemble:

Timescale (ending

end of September
2018)

Hot conditions
(Tmin, Tmean,
Tmax?)

Hot and dry
conditions (which
is conditional?)

Dry conditions
(average/total
rainfall?)

Evaporative
fraction

(Qe/(Qe+Qyy))

3 months

6 months

9 months

12 months

18 months

24 months
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