
Dr Ariaan Purich’s paper 'Record low Antarctic sea ice coverage indicates a new sea ice
state’ (summary below) has been viewed 14,000 times, was shared by over 200 news
agencies and is estimated to have reached 2 billion people worldwide. Due to this,
Monash University will be displaying Ariaan’s graphics on an 8m wide Monash banner
decorating our stall at the UN Climate Change conference (COP) meeting currently
underway in Dubai. 

EARTH MATTERS

Welcome to the second edition of Earth Matters. This month, we are delighted to highlight some  
exceptionally impactful scientific contributions - congratulations to Ariaan Purich and Pat Rich! Our
School has also garnered notable recognition, with several academics acknowledged for their excellence
in scientific impact, publication, outreach, and ARC grants. Congratulations to Ailie Gallant, Peter
Cawood, Harry Hendon, Andrew Gunn, Yuval Sadeh and Andrew Tomkins! This is just the beginning -
discover more achievements by taking a moment to read.  As the holiday period approaches, I wish you
a safe and rejuvenating break, eagerly anticipating the vibrant academic year that lies ahead in 2024.
                                                                                                                                   - Professor Andrew Mackintosh

A word from our Head of School
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All over the news

Antarctic sea ice experienced a historic low in
February, marking the third record summer sea ice
minimum in seven years. A team led by Ariaan
Purich, a lecturer in the School of Earth,
Atmosphere & Environment, delves into this
unprecedented phenomenon. The study, initiated
in January, identifies three distinct periods in the
sea ice record: a neutral period (November 1978 to
August 2007), a high sea ice period (September
2007 to August 2016), and a current low sea ice
period (since September 2016). Notably, traditional
understanding of sea ice behaviour seems
inadequate in the current low sea ice state. The
study highlights the influence of ocean warming on
the present low sea ice conditions. Despite the
atmosphere's historical role, a warm subsurface
ocean emerges as a consistent factor during the low
sea ice period since 2016.

Subsurface ocean warming predates the 2016 sea
ice decline, supporting the idea that it played a
crucial role in initiating and sustaining the reduced
sea ice state. The research emphasises the altered
characteristics of Antarctic sea ice persistence,
indicating a significant shift in the ocean's role in
this new sea ice state. The sea ice coverage during
the observational period has been exceptionally
low this winter, expanding at a much slower rate
than usual. This unprecedented phenomenon
raises concerns about the changing dynamics of
Antarctic sea ice, challenging previous
expectations and prompting further investigation
into the role of the ocean in shaping these
alterations. Click here for Ariaan’s article in The
Conversation.

Former Prime Minister of Australia the Hon. Julia Gillard AC inspecting
the banner at the United Nations COP28 meeting in Dubai. Photo Liz Ee
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Professor Peter Cawood has not only been recognised by The
Australian as one of the top Geologists in Australia, he has also
been honoured as a Highly Cited Researcher for 2023 by
Clarivate. Each year, Clarivate identifies a distinguished group of
global research scientists and social scientists who have
showcased remarkable and widespread influence in their
respective fields. This select cohort plays a crucial role in
advancing the frontiers of knowledge, introducing innovations
that promote a healthier, more sustainable, and secure world.
Attaining a position in the top 1% of citations within his field is a
remarkable accomplishment, underscoring the substantial
impact Peter has in his area of expertise. The excellence of his
ongoing research not only reflects his personal achievements but
also contributes significantly to enhancing the University's global
research reputation. Congratulations to Peter for this
outstanding recognition.

Celebrating the achievement of Peter Cawood

The Australian Meteorological & Oceanographic Society (AMOS) Science Outreach Award, designed to honour
those who excel in engaging the public with scientific concepts, has been awarded for 2023 to Associate
Professor Ailie Gallant of School of Earth, Atmosphere & Environment. Renowned for her communication on
climate change and extreme weather events, Ailie's extensive efforts include media interviews, radio hosting,
and invited public talks. Her dedication to building climate literacy in diverse audiences extends beyond her
academic responsibilities. Congratulations Ailie!

The prestigious Zillman Medal for 2023 has been awarded to Dr. Harry Hendon. Acknowledging senior
scientists with transformative research contributions, the medal pays homage to Dr. John Zillman's impactful
career. Dr. Hendon, whose career spans the Bureau of Meteorology and Monash University, is recognised for
seminal contributions in tropical convection, Madden-Julian Oscillation, air-sea interaction, and more. His
pivotal role in advancing subseasonal to seasonal prediction and mentorship in atmospheric science is
highlighted, marking a distinguished career that earned him the title of Australia's top atmospheric science
researcher in 2018. Dr. Hendon's influence extends globally, with his election as a Fellow of the American
Geophysical Union in 2016, reflecting his significant impact on meteorological research. 

Winners at 2023 AMOS awards

Dr Andrew Gunn has been awarded the RCOAST
Innovation award at the International Conference
on Aeolian Research (ICAR). The award seeks early-
career investigators who have performed
outstanding work in the aeolian geomorphology
and show promise in paving new paths for and
within the aeolian community. Congratulations
Andrew!

Dunes on Mars near the north pole, taken by
HiRISE (NASA satellite imagery)

Recognising bold, early-career researchers

https://www.theaustralian.com.au/special-reports/research-magazine/we-delve-deep-into-the-data-to-reveal-excellence/news-story/858367617e0925e28620100cb208172b
https://www.amos.org.au/activities/awards/amos-science-outreach-award/
https://www.amos.org.au/activities/awards/zillman-medal/


Monash Student Association Teaching Award

Dr Yuval Sadeh, from the School of Earth,
Atmosphere & Environment, is part of the
outstanding NASA-Harvest team, honoured with
the esteemed Arrell Global Food Innovation Award
for their impactful work monitoring the war in
Ukraine's effects on agriculture. These awards
commend those making noteworthy contributions
to creating a more sustainable, nutritious, and
secure global food system. Awarded annually at
$100,000, they recognise global recipients for their
impact and leadership.

NASA Harvest utilises satellite data to swiftly
analyse the war's impact on Ukrainian agriculture.
Collaborating with Ukraine’s Ministry of Agriculture,
the team assesses crop planting, harvest, and yields
in areas inaccessible by ground. Given Ukraine’s
significant role in global food production, NASA
Harvest's insights are invaluable, aiding in
evaluating the conflict's impact on crops and
farmland, contributing to global market stability. In
pursuit of their mission, NASA Harvest consistently
develops tools and products, making agriculture-
relevant Earth observation information accessible
worldwide. Kudos to Yuval and the entire NASA
Harvest team for their ground-breaking
contributions.

Outstanding NASA-Harvest team

ARC LIEF funding 

The Australian Research Council’s (ARC) Linkage Infrastructure, Equipment and Facilities (LIEF) scheme
provides funding to eligible organisations for research infrastructure, equipment and facilities. Dr Andrew
Gunn from School of Earth, Atmosphere & Environment is part of a project run by Griffith University that has
just been awarded ARC funding for their project titled “Sediment Drilling Facility for environmental and
genetic archives”. This project combines versatile augers with new field spectrometers that will enable
sediment extraction and rapid, in situ measurements from coastal, lake and riverine environments. The
facility will include a compact geotechnical drill rig, a portable power auger with hydraulic extraction unit, a
vibracorer with motorised pontoon, laser induced breakdown spectrometer and magnetic susceptibility. With
access co-ordinated through the Queensland Geochronology Alliance, the new facility will enable researchers
unprecedented access to field equipment required to address questions about changing ecology, landscape
and climate on recent and geological timescales. 

Dr Adam Kessler has been honoured with a Teaching Award from the Monash
Student Association (MSA) for his exceptional contributions to the Faculty of
Science. The MSA encourages students to nominate teaching staff who have
significantly enhanced the learning environment, and Adam's dedication has
earned him this well-deserved recognition. Furthermore due to his teaching
excellence, Adam has been appointed as a continuing Education-focussed
Lecturer in our School. Congratulations, Adam, on these well-earned accolades!

https://monashscience.cmail20.com/t/d-l-vkttjjt-dyblywtl-m/
https://arrellfoodinstitute.ca/awards/


Congratulations to Professor Andrew Tomkins and
Dr Eleanor Green on receiving an ARC Discovery
Project. Their research focuses on understanding
fluid chemistry and critical mineral enrichment in
salty metamorphic belts. Several geological regions
in Australia are worth billions of dollars to our
economy in their contained copper-gold cobalt and
uranium-rare earth element mineral deposits. 

ARC Discovery Project win

These regions will continue to be important to
Australia as the world transitions to a renewable
energy economy because they can provide some of
the most critical metals needed for that transition:
Cu, Co, rare earth elements. Their project aims to
provide a fundamental quantitative understanding
of the geological processes that form these
deposits. They will conduct experiments to
generate quantitative models of the metamorphic
and structural processes that control the liberation
and migration of highly saline fluids, which are ideal
for transporting a large range of metals.

Dr Laurent Ailleres took the stage as an invited
keynote speaker at GeoBerlin's "Geosciences
Beyond Boundaries - Research, Society, Future"
event. His presentation, titled "The LOOP Project:
towards multi-scale digital twins of geology?" was
featured as part of the session focusing on "Data-
driven digital twins of the subsurface and their
applications."

These 4 models represent 3D geological models of the
Tasmanian dolerite in the Hobart area testing various
hypotheses related to flow direction and pre/syn faulting. 

Additionally, Dr Lachlan Grose shared insights
during this event related to Loop, specifically
addressing interpolations and structural frames.
This work aligns seamlessly with our ongoing
efforts tied to the ARC project "Three-dimensional
Bayesian Modelling of Geological and Geophysical
data." It is fantastic to see our our advancements
being showcased at such a prestigious event,
highlighting our commitment to cutting-edge
research and innovation.

Keynote speaker at Geosciences event

Groundwater Professional Award
Professor Ian Cartwright has been honoured with a prestigious groundwater professional award by the
International Association of Hydrogeologists (IAH), recognising his enduring dedication to excellence in
groundwater science and practice throughout his career. This accolade celebrates his longevity in the
groundwater industry and his substantial contributions to the broader community. Ian has played a pivotal
role in advancing industry knowledge by imparting wisdom through technical presentations and training
initiatives. This award acknowledges his remarkable impact on the field and his invaluable contributions.

https://www.iah.org.au/iah-groundwater-awards/


In September, Emeritus Professor Raymond Cas
delivered a compelling talk at the Royal Society of
Victoria meeting, focusing on "Climate Change:
Assessing all the Natural and Human Causes." The
lecture delved into the impact of various factors
such as long-term geological processes, asteroid
impacts, Earth's orbital behavior, volcanic emissions,
biological processes, oceanographic and
atmospheric circulation, and the influence of
moving continents. Professor Cas also explored the
effects of anthropogenic gases over the past 250
years in comparison to natural greenhouse gases.
The informative session is available for viewing on
YouTube.

In June, Professor Andrew Mackintosh took centre
stage in the Howitt Lecture, addressing the topic of
"Glaciers and ice sheets in a warming world“. During
the lecture, Andrew highlighted the research effort
from the School of Earth, Atmosphere &
Environment, to reconstruct historical changes in
glaciers and ice sheets while enhancing predictive
capabilities. The presentation featured captivating
fieldwork photos and videos captured in the
Southern Alps of New Zealand and Antarctica. For a
full recording of his lecture, click here.

Representation at the Royal Society of Victoria

Franz Josef Glacier/Kā Roimata-a-Hine Hukatere in NZ - . The
glacier now terminates where the people are standing.

A few months back, a delegation from the School of
Earth, Atmosphere & Environment participated in
the yearly workshop hosted by the Australian Earth
System Simulator (ACCESS-NRI). ACCESS replicates
historical, current, and future climate, weather, and
Earth systems. This gathering serves as a platform
for the ACCESS Earth system model's user
community, developers, and collaborators to come
together.

Some of the School Earth, Atmosphere & Environment staff
enjoying cross-university collaboration.

ACCESS NRI workshop in Canberra 

Professor Andrew Mackintosh has achieved a career milestone by being appointed to a four-year term as
Bureau Member of the International Union of Geodesy and Geophysics (IUGG). Andrew was elected into this
international stewardship role by ~50 representatives of national science academies, following an address
that he made to the IUGG Council in Berlin. As part of this position, he will serve as IUGG liaison to the
Scientific Committee on Antarctic Research (SCAR), and as a member of the Standing Committee for Gender
Equality in Science. 

Andrew Mackintosh joins Bureau of International
Union of Geodesy and Geophysics

https://www.youtube.com/watch?v=e-183_0Sr1c
https://www.youtube.com/watch?v=jFDabrhKH9I
https://www.access-nri.org.au/
https://iugg.org/about/iugg-administration/
https://scar.org/
https://gender-equality-in-science.org/
https://gender-equality-in-science.org/


Dr Kim Reid and fellow scientists at the ARC Centre
of Excellence for Climate Extremes are advancing
subseasonal forecasting, predicting unusual
weather events like rainfall or high temperatures
two to six weeks ahead. This research, crucial for
sectors like farming and energy production, aims to
enhance planning accuracy. The study explores an
innovative approach, using Integrated Water
Vapour Transport (IVT) as a proxy for rainfall
predictions globally. IVT, representing the flow of
water vapor in the atmosphere, proved a strong
indicator of moisture. By collaborating with the
Australian Bureau of Meteorology and utilising the
ACCESS-S2 seasonal forecasting model, researchers
compared past forecasts with satellite
observations. 

Advancing subseasonal forecasting
Results indicated improved forecasting skill,
particularly at one to three weeks ahead, in
regions prone to atmospheric rivers and cyclones.
The study suggests that leveraging IVT as an
indicator could extend lead time for forecasting
potentially wet weeks up to three weeks ahead,
providing valuable early warnings for various
sectors. Further research, including higher
resolution modelling and machine learning, is
needed before operational implementation. To
read more, click here.

Models are better at predicting the ingredients for
rainfall than the exact timing and location of the rainfall.

Articles showcasing Emerita Professor Patricia
Vickers-Rich were highlighted in The New York
Times in August. The pieces delve into the ground-
breaking concept that the common ancestor of
marsupial and placental mammals originated in the
Southern Hemisphere.

The fossil record of egg-laying monotremes is
notably limited. Over the past four decades,
discoveries indicate a substantial evolution in their
body size, ranging from shrew-sized to the largest
echidnas. This transformation includes a reduction
in teeth, from the ancient monotremes' dental
structures to the complete tooth loss observed in
contemporary forms. The oldest known monotreme
in this group, Teinolophos trusleri, dates back
approximately 120 million years. The species name
honors Dr Peter Trusler, a former School of Earth,
Atmosphere & Environment PhD student,
discovered through the collaborative efforts of
hundreds of volunteers near Inverloch over two
decades.

The Oldest Monotremes on the Planet

Teinolophos trusleri, drawn by Dr Peter Trusler

Under the guidance of Professor Patricia Vickers-
Rich and Mrs Lesley Kool at Monash University,
along with Dr Thomas Rich from Museums Victoria,
ongoing fieldwork spanning the late 1970s to the
present occurs along the Bass and Otway Coasts.
This initiative, named Dinosaur Dreaming, pays
tribute to the Bunurong People, custodians of the
land, and is supported by Parks Victoria. 

A comprehensive summary, including monotreme
records, was published in the Australasian Journal
of Palaeontology with Dr Tim Flannery as the senior
author, who completed his Masters of Science at
Monash. 

https://climateextremes.org.au/predicting-the-rain-weeks-in-advance/
https://www.nytimes.com/2023/07/16/science/mammals-fossils-southern-hemisphere.html
https://www.nytimes.com/2023/07/16/science/mammals-fossils-southern-hemisphere.html
https://doi.org/10.1080/03115518.2022.2025900
https://doi.org/10.1080/03115518.2022.2025900


PhD completions
Congratulations to Dr Fernanda Alvarado-Neves and Dr Rabii Chaarani for completing their Loop research
group PhD projects. Fernanda pioneered 3D geometrical modeling for dolerite sills in Tasmania and plutons
in Chile. Rabii enhanced Loop software with a structural sampling method for realistic folded geometry. 

We have also had the following PhDs conferred - Dr Joel Kumwenda, thesis titled "Basement Architecture Of
The North Australian Craton," Dr Benjamin Hague, thesis “Trends, Projections, And Drivers Of Frequent
Coastal Flooding Under Sea-Level Rise”, and Dr Martin Beilharz, thesis “Understanding The Geochemical
Effects Of High Pressure Fluids Within Subduction Channel Melanges”. Congratulations to the new Drs!

Dr Felicity McCormack has been selected as a
Monash Research Talent Accelerator Fellow
following a successful application and interview. The
Research Talent Accelerator is a two-year program
supporting Level C academics at Monash University
in becoming future research leaders. Participants
gain essential research leadership skills, craft career
plans, and engage in responsible research practices,
fostering inclusivity and addressing power dynamics
in methodology design. It is a wonderful
opportunity for Felicity to strategically develop her
career over the next two years through the
guidance of this program.  

Felicity McCormack: Monash Research Talent Accelerator Fellow

New to the School of Earth,
Atmosphere and Environment
Stephen Gray, Chief Operations Officer ARC Centre of Excellence for
21st Century Weather
Bringing extensive experience as a research manager, Stephen has
served in two previous ARC Centres of Excellence before becoming the
COO of the ARC Centre of Excellence for 21st Century Weather at
Monash. A staunch advocate for workplace equity, diversity, and
inclusion, Stephen is dedicated to fostering a positive, wellbeing-centric
culture to empower researchers at all career stages. He thrives on
collaborative problem-solving, removing roadblocks, and enhancing the
efficiency of multi-institutional organizations. Passionate about
networking and knowledge-sharing, Stephen has been a speaker at
tertiary education management conferences and has published on the
relationship between academic and professional staff. Holding a
Master of Tertiary Education Management from the University of
Melbourne and an honors degree in social anthropology from
Macquarie University, Stephen is also an accredited Team
Management Profile facilitator.



New to the School of Earth,
Atmosphere and Environment

Dr Levan Tielidze, Research Fellow
Levan recently completed his PhD at the Antarctic
Research Centre, Victoria University of Wellington, New
Zealand. His PhD won the 2023 President's Award for
best Doctoral Thesis in Geography by the New Zealand
Geographical Society. Levan uses remote sensing and in
situ methods to study modern glaciers in linkage to
ongoing climate change. His research interests also
include reconstructing the dynamics of past glaciers
through the tools of glacial geomorphology and
cosmogenic nuclide dating. In particular, he is interested
in the deglaciation dynamics of the Antarctic ice sheets,
the Southern Alps of New Zealand, and the Caucasus
Mountains during the Late Quaternary. Levan, who is
currently in Antarctica, is working with Dr Richard Jones
and Professor Andrew Mackintosh as part of the SAEF
programme.

Dr Weilin Yang, Research Fellow
Weilin is a glaciologist who obtained her PhD at the
College of Urban and Environmental Sciences, Peking
University in January 2023. During her PhD research, she
has focused on modelling and analysing the long-term
evolution of paleoglaciers and their climatic driving
mechanisms, using a combination of numerical
modeling, geochronology (10Be surface exposure
dating), glacial geomorphology mapping, and
GIS/Remote Sensing technologies. Weilin will be working
on projecting global glacier mass changes and their
contribution to glacial lake changes and global sea level
rise working with Professor Andrew Mackintosh.

Dr Thyagarajulu Gollapalli, Research Officer
Dr Thyagarajulu recently completed his PhD from the
School of Earth, Atmosphere & Environment and the
Indian Institute of Technology Bombay. He uses
supercomputers and numerical methods to investigate
the dynamics of tectonic plate interactions along their
boundaries and the resulting large earthquakes. His
research interests also include seismic cycles modeling,
application of ML and AI tools in geophysics, as well as
high-performance computing. As a Research Officer for
the School of Earth, Atmosphere & Environment, he is
engaged in the development of the Underworld code
and end-user interface for the broader geodynamics
community, while ensuring a compliant and safe
research environment.

Dr Emma Cooper, Research Fellow
Emma is a (palaeo)glaciologist who recently completed
her PhD at Royal Holloway University of London. During
her PhD, Emma focused on using a combination of
remote and field geomorphology, sedimentology, drone
surveys, and terrestrial cosmogenic nuclides to
understand climatic and non-climatic drivers of
Patagonian Ice Sheet retreat. Emma has very recently
joined Professor Andrew Mackintosh’s group in the
School of Earth, Atmosphere and Environment as a
postdoctoral researcher, where she intends to develop
these skills in the context of a new research projects. 

Andrew Giles has been appointed as a Senior Teaching
Fellow. For several years Andrew (Drew) has been the
unit coordinator of SCI 2030 - Indigenous Science;
Science through the eyes of Australia’s First Peoples’,
and his unit will now run twice per year including
summer semester. 

Promotions
Rachelle Pierson has been promoted to Senior Technical
Officer. Rachelle provides excellent support to a number
of labs in the School and this reclassification
acknowledges the increased level of complexity in her
role over the past few years. 
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