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Maijor farmlng and water supply investm nts tied to multl-year drought risk
‘Climate risk affected’ by both’ haturalfvarlablllty and climate change

Need to better understand the risk of multi-year to multi-decadal rainfall deficits
Palaeoclimate data can help fill a crucial knowledge gap

Our research aims to bridge climate research and practice: snapshot today!
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Motivating questions:

« What are the drivers of our current climate?

« What is the likely range of natural drought variability?

« What additional challenges does climate change pose?

@benhenley Bureau of Meteorology
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Published indices for the IPO and PDO
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Newman et al. (2016) The Pacific decadal oscillation, revisited,
Henley et al. (2015) A tripole index for the Interdecadal Pacific Oscillation, Clim. Dyn.
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\ A Tripole Index for the IPO: a new index

o
Correlation
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Method:
1. Remove seasonal cycle

2. TPl = SST, — 0.5(SST+SST;)
| 3. Low pass filter (if desired)

-0.75

» The index tracks sea surface temperatures in three large regions
« Data now published regularly and available from NOAA

@benhenley Henley et al. (2015), A Tripole Index for the Interdecadal Pacific Oscillation. Clim. Dyn.
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PDV and drought risk
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@benhenley Henley, B. J., et al. (2011) Water Resour. Res.
Henlev. B. J.. et al. (2013) Water Resour. Res.



S ). MELBOURNE

GLyr)

=

Inflow

THE UNIVERSITY OF

Palaeo-reconstruction

\

Schematic of Palaeoclimate + Observed Data
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VicDRIP Victorian Drought Risk Inference Project
vicdrip.org
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« Biological and geological indicators of pre-instrumental
climate variability on seasonal-centennial timescales. e.g.
tree rings, corals, ice cores, lake and cave sediments

 Best records for understanding rainfall variability are high
temporal resolution i.e. seasonally—annually resolved
palaeoclimate records to extend the instrumental climate
record centuries into the past

Cross-dating using fluorescence
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« Statistically significant relation to broad scale drivers
« Trade off between skill, temporal/spatial resolution of target

@benhenley Pages2k network
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« Statistically significant relation to broad scale drivers
« Trade off between skill, temporal/spatial resolution of target

@benhenley Pages2k network
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Rainfall decile ranges
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April-October rainfall deciles 1996-2015
Short observed records

Rainfall during the northern
wet season has been very
much above average.
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State of the climate report 2016, BoM

October—April rainfall deciles 1995-2016.
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Resource Management (NRM) regions

Reconstructions of Australian regional
rainfall, based primarily on remote
palaeoclimate proxies and their
association with climate drivers

Cool
season

Clim. Past, 13, 1751-1770, 2017 .
https://doi.org/10.5194/cp-13-1751-2017 Climate
© Author(s) 2017. This work is distributed under of the Past
the Creative Commons Attribution 3.0 License.

(b)

Multi-century cool- and warm-season rainfall reconstructions

.y . . . .
for Australia’s major climatic regions
Warm |{ , A 5
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Trajectories to 1.5°C: Modulation by PDV
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Pui et al (2011)

Antecedent wetness
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Motivation — examples of hydrological impacts

King et al (2013) Extreme rainfall in Eastern Australia
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Other studies include: Meehl, Arblaster, Cai, Qian, Kiem, Verdon-Kidd, Salinger, Folland
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Future connections:

« What would you like us to look at?

 What are you most concerned
about?

« Come and talk to me if you want
data, plots, papers

* Lots of research momentum,
several proposals under
assessment, fingers crossed!

« Email me, say hi on twitter, check
out our articles on The
Conversation
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