climate

"V




Fa



Introduction

To provide a future climate outlook for the
Launceston region, climate scientists and science
communicators from the Climate Futures program
at the University of Tasmania (UTAS) were engaged
for this research project, funded by the Northern
Tasmanian Councils. The project was completed in
June 2021.

The research project included workshop
consultations with the Council and community to
decide which climate indices (measures) were most
relevant to various sectors, and what information
format was the most usable and useful for a

range of audiences. The five broad areas chosen
were: temperature, heat extremes, frost and cold
extremes, rainfall and evaporative demand, and
bushfire risk.

Climate indices were provided for a baseline of
1961-1990, current of 2001-2020 and then as
forecasts over 20-year periods out to 2100. The
results provided a summary of changes that have
occurred in the last decades and changes that are
expected to occur at a range of timescales.

Launceston is very fortunate and unique among
many regions to have access to climate projections
at this fine scale. Information such as this is vital for
planning to reduce the impact of climate variability
and longer-term climate trends. For example,

these local indices will assist Council’s strategic,
operational, service, adaptation and emergency
management planning functions to help manage
climate risk.
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The overall results from the research suggest that
projections for Launceston in terms of changes to
2100 are less extreme compared to projections
for other parts of the planet. However, the impacts
still pose significant challenges for Launceston.
Projections for Launceston include:

¢ Projected mean annual temperature is expected to
increase

e Aridity index is expected to increase across the
region, indicating a drying trend. As temperature
increases, evaporation increases, so even when large
rainfall declines are not projected, the landscape
becomes drier

¢ Projections of bushfire danger under future
climate conditions suggest that fire danger will
increase over the next decades, including an
increase in the number of days per year of High, Very
High, Severe and Extreme fire danger days in the
Launceston area

¢ Sea level rises and extreme weather events are
predicted to increase in the future, meaning that
flooding is expected to change in the Launceston
arearesulting in a potentially unpredictable climate

General climate change information

Earth's climate is rapidly and fundamentally changing, taking humans and all of nature beyond limits to which we
have adapted over millennia. Climate change demands rapid and transformative action, necessitating engagment
from all sectors of society, globally and locally. To enable this, widespread climate literacy is essential.

Climate literacy - that is understanding the causes, consequences and solutions to climate change - is a prerequisite
for climate action. Such knowledge is now of crucial importance, if we are to address climate change with the
urgency and commitment required. The information contained here is intended to improve readers' climate literacy,
both in terms of the global issue, and on what climate change means for the Launceston region.

Climate change is happening now

Climate change has often been discussed as a future problem. But globally and locally, we can see the effects of
climate change happening now.

Historical temperature records show us that the planet’s average temperature has already heated 1.1°C since
industrialisation. This is a global average, meaning that in some places, temperature rise is higher. Australia has

already experienced more than 1.4°C of warming since 1910.

The current impacts of climate change are being felt differently everywhere. Some parts of the world are warming
and drying, others have become wetter. In the polar regions, sea ice is melting, and in the world’s high mountain
ranges, glaciers are receding more rapidly. In low lying coastal regions, sea level rise is causing saltwater inundation
of land, threatening drinking water sources and infrastructure.

As aresult of changes in the climate system, we are seeing more extreme events. Bushfires, droughts, cyclones

and floods are becoming more frequent and intense due to climate change. With every degree of warming, the
atmosphere holds 7% more moisture, leading to larger rain events and flooding. In many places, longer dry spells are
occurring between more intense downpours. These kinds of climate change are happening now and are projected
to accelerate into the future.
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; R The Greenhouse Effect: natural and human

iy % Based on how far away the sunis from the Earth, the average temperature on our planet should be about -18°C.
» This would mean temperatures of about 0°C at the Equator, and much colder at the poles. Such a cold Earth would
not be hospitable for humans. In fact, complex life is unlikely to have begun at all at this temperature.

The Earth is warmer than its distance from the sun suggests because of the Greenhouse Effect, caused by particular
gases present in the atmosphere. Carbon dioxide (CO:), methane (CHa), nitrous oxide (N:O) and water vapour (HzO)
(often called ‘greenhouse gases’) naturally trap heat within the atmosphere. These gases act as a blanket for the
Earth, so that more solar radiation enters than can leave. The result is a global average temperature of about 15°C.

The Greenhouse Effect occurs naturally and is necessary for life on Earth. However, since industrialisation
and increased burning of fossil fuels, producing CO., and increased release of methane, the makeup of Earth’s
atmosphere has changed, leading to an enhanced, human-caused greenhouse effect.

Weather versus climate

Weather describes what is happening in the atmosphere at a specific time or on a day-to-day scale:
whether it is hot or cold, raining or dry, windy or calm. In contrast, climate can be defined as the average
of weather. Observations show that there have been changes to weather over time and such statistical
changes to average weather in the longer term identifies climate change.

THE GREENHOUSE
EFFECT

The fluctuating nature of weather makes it unpredictable beyond a few days. However, it is possible to
project changes in climate as a result of alterations to the compostition of the atmosphere. Equipped with
computing power and mathematical modelling techniques, climate science can now project changes to

climate many.decades into the future.

SYNTHETIC GASES

People sometimes consider unusually cold weather as ‘evidence' against climate change. Our variable
weather always delivers extremes of hot and cold, however, the frequency and intensity of individual
weather events is changing as the climate changes. But when weather is averaged over space and time, the >
fact that the climate is warming clearly emerges. CARBON
DIOXIDE
CO,
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Increased burning of fossil fuels have changed the makeup of Earth’s atmosphere, producing an artificial heating effect.
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Graphic source: Luthi, D., et al.. 2008; Etheridge, D.M.,, et al. 2010; Vostok ice core data/J.R. Petit et al.; NOAA
Mauna Loa CO2 record, available on the NASA Global Climate Change website.

Scientific consensus on climate change

The science behind our understanding of climate change has been established for a long time. The Greenhouse Effect
was first described by scientists in the 1850s. Although there has been much public discussion over the degree of
uncertainty in climate science, many decades of detailed research and a strong foundation of physical science now
underpin our understanding of climate change.

Today, there is widespread consensus among scientists globally that climate change is happening now, and that it

is due to human activities. The Intergovernmental Panel on Climate Change (IPCC) is the key international body

on climate science and impacts. It brings together work from thousands of scientists from all around the world -
including in its Sixth Assessment Report, published in 2021, which tells us “It is unequivocal that human influence has
warmed the atmosphere, ocean and land”.

The scientific consensus on climate change has clearly established that:
e Climate change is real, rapid and happening now.

e Alongwith rising global temperatures, seasonality of rainfall is shifting, weather patterns are changing and
extreme weather is increasing.

e Thesetrends are not due just to natural variability.

e Therate of change is too rapid for many species to adapt to.

e Current changes to climate are due to human activities.
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Responding to climate change Modelling future climate

This section provides an overview of key current global governance for reducing greenhouse gas emissions.
It also looks at goals for emissions reductions, and when these goals need to be reached to avoid the worst

This section explains how projections of our future climate are made using global and regional climate models. It
impacts of climate change. Global commitments to emissions reductions are also described here.

also discusses how we can model a range of possible future climates based on different possible greenhouse gas

emissions scenarios. Ultimately, climate models help us better understand and adapt to current impacts, and a
future under a changing climate.
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What are climate projections?

Climate projections are outputs from computer models used to represent the Earth’s mean climate, including
variability. Climate projections do not predict weather on particular dates in the future and are not based on
observations. Climate models can be adapted to determine the influence of particular variables on the climate
system and can test the impact of different future scenarios on the climate system over long timescales. This means
they can help us understand what climate will look like under different greenhouse gas emissions scenarios.

Climate projections are generally described in 20- or 30-year periods, to incorporate natural variability in the
weather system. This reduces the effect of annual to decadal events (e.g. droughts, cool/hot seasons and other
natural cycles) on the average weather. Using climate projections, we can understand what the future climate may
plausibly look like for a given location to the end of the century and beyond.

What are weather predictions/forecasts?

Weather forecasts aim to accurately predict the weather at a precise place and time in the near future. To achieve
this, weather forecasts use observations to configure the atmosphere within a climate model so it represents the
actual atmosphere as accurately as possible at a particular time - usually today or now.

Forecasting has improved considerably in recent decades: a 5-day forecast today is more accurate than a 2-day
forecast was in the 1980s. Improvements in forecasting have been driven by advances such as higher resolution
observational data (due to satellite and surface ocean measurements), increased computer processing power and
improved understanding and representation of atmospheric dynamics within climate models.

Global Climate Models

Global Climate Models are mathematical models used to simulate the Earth’s climate. They are important tools for
understanding how the global climate will change with increasing greenhouse gas concentrations. Global climate
models simulate the components of the Earth system: atmosphere, ocean, land-surface, sea-ice, the carbon cycle
and also air pollution.

To simulate the Earth system, the atmosphere, ocean and Earth'’s surface are represented as regularly spaced grid
points in a spherically arranged grid. Mathematical models are then used to determine fundamental parameters at
each grid point, including temperature, windspeed, solar radiation, humidity and rainfall, as they change over time.

A typical distance between grid points for a global climate model is 50 - 200kms. To improve the precision of the
climate model requires increased computing power but also produces a more detailed representation of Earth
system processes. Very high-resolution models are computationally intensive because of the number of individual
calculations that must be performed at each gridpoint to show climate change over decades.
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Understandin?
Launceston’s future

climate UNDERSTANDING LAUNCESTON'’S
FUTURE CLIMATE

Although there are clear changes
in projections of future climate in
Tasmania, the fact that Tasmaniais

anisland means that the changing ﬁ,ﬁt'!:'mfﬂ'-'-
climate is moderated to a certain SEbLEL e

extent by the surrounding ocean. “\

Tasmania still sees an overall drying

and warming trend, with a doubling 1010mm
of bushfire frequency and severity o
by 2100. Projections for Launceston

interms of changes to 2100 are less

extreme compared to projections for

other parts of the planet.

The climate projection information
in the following pages provides more
detail.

A set of climate indices (measures)
was developed in consultation with
the Launceston Community and the

City of Launceston to identify the
indices of most interest. They cover TEMPERATURE EXTREME COLD

five broad areas: temperatu re. heat Projected mean annual temperature Projected mean annual frost risk days
. ’

extremes, frost and cold extremes, : =

rainfall and evaporative demand, 3 ' 65.4 days %
and bushfire risk. These indices were 2R 1997-2017 '
calculated for the Launceston region.

Information such as this is vital for

planning to reduce the impact of

climate variability and

longer-term climate trends.
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Temperature

Figure 1: Observed mean annual temperature
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Figure 2: Observed change in mean annual temperature
1997-2017 minus 1961-1990
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These figures listed show observed and projected
annual mean temperature.

Interpretation: Figures 1,2 & 3 show that the mean
annual temperature has risen by approximately 0.4°Cin
recent decades (comparing 1997-2017 to the baseline
period 1961-1990). This increase has been consistent
for all parts of the Launceston region.

Figure 4: The shaded areas on the right of Fig. 4 show
the change in temperature that could be expected in
Launceston if global temperature rise is kept below the
1, 2, 3and 4°C thresholds. This allows us to understand
Launceston’s possible future temperature under a range
of global warming scenarios.

e
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Rainfall and evaporative demand

Figure 5: Observed mean annual rainfall
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Figure &: Observed change in mean annual rainfall
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Figure 7: Projected mean annual rainfall
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These figures show annual, monthly and seasonal
rainfall, and annual, monthly and seasonal aridity,
observed and projected.

Interpretation: Figures 5,6 & 7: The change in mean
annual rainfall varies in different parts of the region
(comparing 1997-2017 to the baseline period 1961-
1990). The western and northern parts of the region,
around Lilydale and the City of Launceston, have in
general experienced less rainfall, with the largest
change being ~40mm less between the two periods. In
the eastern part of the region, towards Mount Barrow,
mean annual rainfall has increased by up to 100mm for
some areas.

Figure 8: There will be a slight drying trend across the
region in future decades, although rainfall will continue
to be variable (with some wet years and some dry years).
The shaded areas on the right of Fig. 8 show the

change in rainfall that could be expected in Launceston
if global temperature rise is kept below the 1,2, 3

and 4°C thresholds. This allows us to understand
Launceston’s possible future temperature under a range
of global warming scenarios.

Figure 9: This figure indicates that there is little change
projected for monthly rainfall for the Launceston region.
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Heat extremes

Figure 13: Observed mean Excess Heat Factor
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Figure 14: Observed change in mean Excess Heat Factor

1997-2017 minus 19611990

Figure 15: Projected mean Excess Heat Factor
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Figure 16: Projected mean number of extreme heat days
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These figures include the Extreme heat factor (EHF)
during a heatwave, heatwave duration and intensity,
the number of days per year exceeding temperature
thresholds (30°C, 35°C, 40°C, 45°C) and the frequency
of days with high human heat stress risk for people
working outside.

Interpretation: Figures 13 & 14: Very little change in
mean Excess Heat Factor (EHF) has occurred in recent
years in Launceston (comparing 1997-2017 to the
baseline period 1961-1990).

Figures 15, 16 & 17: Excess Heat Factor will increase

in future decades, although extreme heat is not
expected to be a major risk for Launceston in the future.
The temperature thresholds of 35°C and higher will
only rarely be exceeded and only 5 days per year are
expected to pose a severe risk to humans working
outside.

Figure 17: Projected number of days with severe risk to humans working outside
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Cold extremes

Figure 18: Observed mean frost risk days
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Figure 19: Observed change in mean frost risk days
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Figure 20: Projected mean frost risk days
2021-2040 2041-2060

.

2061-2080 20812100

am

Number of days

Figure 21: Projected monthly frost risk days
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Bushfire risk

These figures include the projected 90th, 95th and 99th percentile of daily max Forest Fire Danger Index (FFDI),
projected monthly FFDI with outliers removed, projected monthly FFDI with outliers shown, and projected

number of days per year with of bushfire danger ratings.

Figure 22: Projected 30th, 95th and 9%h percentile of daily max FFDI
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Figune #3: Progecied monthily FRDI with outiers removed

Number of days per year

Figure 24: Progecied monthly FFD with outers shown
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Figure 25: Projected number of days per year of bushfire danger ratings
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City of Launceston : Response

It was with the support of the community that the City of Launceston developed a Sustainability Action Plan
which aims to align and coordinate the City of Launceston’s actions related to climate change within the
framework of its responsibilities.

As part of the Action Plan, the Council commits to reducing emissions associated with its activities, enhancing
the region’s resilience, and managing the risks associated with a changing climate.

Towards Zero Emissions Action Plan

Waste Avoidance

Leadership, and Recovery

Transparency
and Tracking

FIOOding in Launceston Zero Emissions

Transport and Plant

Launceston’s flood risk is well known and well understood under current climate conditions. Flood risk in Launceston
is caused by the combination of flooding from the North and South Esk Rivers and high-water levels as storm tides
move upstream along the Tamar River estuary. As sea level rises and extreme weather events increase in the future
due to climate change, flooding is expected to change in the Launceston area, as documented within the recent
review of the North and South Esk rivers' flood behaviour.
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