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State of the Climate 2020 is a synthesis of science that informs us of our understanding of the climate in Australia and includes new information on Australia's climate of the past, present and future. Australia must plan and adapt to the changing nature of climate risk today and in the decades to come. Reducing global greenhouse gas emissions will lead to less warming and less
impact in the future. State of the Climate 2020 is a peer-reviewed publication. Our references are available on our website. References Since 1910, Australia has warmed by 1.44 degrees Celsius and carbon dioxide levels in the atmosphere have accelerated. None of these facts would be tangible or noticeable to the daily Australian.But as revealed in this week's state of the
climate report, these intangibles now offer the kind of scorching temperatures, heat waves, unprecedented bushfires and changes in rainfall that mean the climate crisis has undeniably arrived. What is even more disappointing is the warnings in the report that unfortunately there is much more to it. Here are five key questions revealed in the State of the Climate report. Extreme
temperatures beyond anything recorded In the 58 years from 1960 to 2018, there were only 24 days when the average maximum temperature across the continent reached 39 degrees Celsius or higher. In 2019, there were 33 days. For some, Australia's warming of 1.44 degrees Celsius since 1910 may seem benign. But this area average is manifested by temperatures that melt
roads, strips and greatly increase the risk of deadly bushfires. Increase in the number of extremely hot days compared to the BoM/CSIRO report on the state of the climate of 2020. Photo: BoM/CSIRO State of the ClimateDr Karl Braganza, director of the environmental climate forecasting department at the Bureau of Meteorology, said the modelling predicted temperature changes
and precipitation changes over decades. What has changed is that Australians are now beginning to feel the effects of rising temperatures and changing rainfall patterns. Australians are used to living in a very variable climate, with big changes in temperature and precipitation, he said. But now they're noticing the extremes. When this natural variability and underlying warming
trends push in the same direction, that's when you'll break records, he said. In Australia, once you start growing in the 40Cs, it's extreme by anyone and in an Australian context we notice that. This is just the beginningThere is a feeling that the year 2019 will live in memory of Australians - the hottest and driest year on record when cities ran out of water and bushfires destroyed
thousands of homes and killed or displaced billions of native animals. That year bookended the hottest decade on record. But projections from the state of the climate report suggest that even with ambitious reductions in greenhouse gases, 2019 will be seen in the coming decades as an average year. We're the ones who go on a trip, says Dr. Jaci Brown, Brown, CSIRO's Climate
Science Centre. This decade is likely to be the coolest decade of the next century. The more ambitious goal of the Paris climate agreement, which is to keep global heating below 1.5 degrees Celsius, is, on the basis of the commitments made by countries, so far far far far far out of reach. If the world were to keep temperatures at 1.5 degrees Celsius, this additional warming would
make the heat of 2019 like your average Australian summer. The state of the climate report indicates that whatever happens to emissions in the next decade, the amount of climate change expected ... is similar in all plausible global emissions scenarios. The average temperature over the next 20 years is almost certain to be warmer than the average for the past 20 years, the
report says. What's in store? According to the report, Australia will become warmer with more heat waves and extreme warmer days, sea levels will continue to rise as the oceans collect more heat and ice caps and glaciers melt, and precipitation in southern and eastern Australia continues to drop. Less water flowing through riversAustralia Bureau of Meteorology has a network of
467 water gauges in rivers and streams across the continent, and most of them show that there is less water flowing through Australia's rivers in the south. Some 222 of these gauges record water that has been flowing for more than 30 years in areas not affected by irrigation and dams. According to the State of the Climate Report, three-quarters of these undisturbed long-term
gauges show a decline in river flows, which, according to the report, is an indicator of the long-term impacts of climate change. Mark Lintermans, an associate professor at the University of Canberra and a freshwater researcher, says this is bad news for fish. Australia's native fish are already in trouble, as river systems have been significantly altered by irrigation and dams. Less
water flowing into rivers, Linterman says, means they heat more and sediments tend to accumulate instead of being washed away. Permanent streams can become ephemeral, oxygen levels drop, sediment levels rise, water temperature rises and fish are smothered and cooked, explains Lintermans. CO2 levels are accelerating in the atmosphereOn the northwest tip of Tasmania
at Cape Grim, a clifftop monitoring station measures the composition of clean air blowing from the Southern Ocean since 1976.Dr. Zoe Loh, principal investigator at CSIRO, leads a team working on Cape Grim data. The amount of measured carbon in the atmosphere at Cape Grim has increased from 330 parts per million at the station's opening to 410 ppm today. It's a really big
increase and it's happening at an accelerated rate, says Loh. In the 1980s, the record increased by 14 parts per million. Between 2010 and 2019, [it] increased by 23 parts per million. CO2 molecules have different chemical signatures depending on their origins, and Loh says the analysis shows that the increase in atmospheric CO2 is largely driven by fossil fuels with some
contribution from land clearing. Graph showing Co2 levels at Cape Grim monitoring station in Australia. Photo: CSIROShe stated that ice cores drilled in Antarctica contain bubbles that record the composition of the atmosphere over thousands of years, showing that CO2 was relatively stable at around 278 ppm. It is very clear that the rate of increase in carbon dioxide that we
have experienced over the last 100 years is greater than an order of magnitude greater than the rate of change in the world's atmosphere on a geological time scale. We are now at a time when we are seeing an increase of 10 parts per million in three or four years, says Loh. This is what causes global warming and the conduct of all impacts and compound effects. It will be very
difficult for us to live with us and adapt to it. According to the State of the Climate Report, eight of the ten warmest years on record for the country's oceans have occurred since 2010, with devastating consequences for the Great Barrier Reef. Photo: The oceans of Lucas Jackson/ReutersAustralia are getting hotter, and they are rising australia's Great Barrier Reef - the world's
largest coral reef system - has experienced three mass bleaching events in the past five years. The cause of bleaching is ocean heating and the marine heat waves that go with it. As the State of the Climate report notes, eight of the 10 warmest years ever for the country's oceans have occurred since 2010.This, says the report, has caused permanent impacts on the health of
marine ecosystems, marine habitats and species. The Great Barrier Reef and Ningaloo Reef both suffered. But the fastest-heating area is around the southeast and in bass Strait off Tasmania, where kelp forests have disappeared. Climate models project more frequent, widespread, intense and sustainable marine heat waves in the future, the report says. About 90% of the
additional energy caused by additional greenhouse gases in the atmosphere is taken by the world's oceans. As warmer water expands and, with the melting of ice caps and glaciers, sea levels are also rising. Jaci Brown said globally that sea levels have risen by 25 cm since 1880. She encouraged Australians to go to the beach and pick up a practical schoolmaster, stand at high
tide and see how far the water would travel. But even more confrontation, she said. What would a metre of sea level look like? According to the report: Sea level rise poses a significant threat to coastal communities by increasing the risk of coastal flooding, storm surges and erosion. Australian coastal communities are already experiencing some of these changes. The Australian
Bureau of Meteorology and CSIRO have released their fifth biennial state of the climate report. State of the Climate 2018 is the latest biennial look at climate change in Australia. It focuses on the long-term trends that are currently occurring and are expected to continue in the near future, as well as on climate change that has occurred over the past two years. These changes are
described using the latest observations from the CSIRO and the Bureau of Meteorology for Maritime, Atmospheric and Land Surveillance Programs. The report also summarizes the latest climate research in Australia and around the world. This will help inform a range of economic, environmental and social risk assessments and responses from government, industry and
communities. Read more: Climate Status 2016: Bureau of Meteorology and CSIRO Multiple data sources show that the climate system changes in a way that is discernible from natural variability and compatible with human influence on climate. These changes have an impact on our natural and built environment. In particular, climate change is being felt due to an increase in the
frequency and severity of high-impact weather events such as heat waves, extreme fire-related weather conditions, coastal flooding and marine heat waves. These trends are expected to continue. Some of the report's key findings are described below. Moving from milestones, Australia's average air temperature has warmed by just over 1oC since national records began in 1910.
The oceans around Australia have also warmed by about 1oC since 1910. Average annual temperature over Australia and the seas surrounding Australia. Bureau of Meteorology, Author provided that atmospheric concentrations of carbon dioxide increase globally. Emissions from the burning of fossil fuels continue to increase and are the main contributor to the increase in CO2,
with some contribution to changes in land use. Atmospheric CO2 concentrations measured at Cape Grim, Tasmania (one of the world's three main measurement stations, alongside Mauna Loa, Hawaii and Nunavut, Canada), have persisted at levels above 400 parts per million (ppm) since 2016. In addition, the combined concentration of all greenhouse gases exceeded the
equivalent of 500 ppm of CO2 by mid-2018. These milestones have not been reached for at least 800,000 years, and probably 2 million years. Changes in the atmosphere and Australia's warming trend have led to an increase in the frequency of extreme heat events. For example, very high monthly maximum temperatures that occurred about 2% of the time (based on the 1951-
80 average) now occur about 12% of the time (2003-2017). Other elements of Australia's climate have also shown long-term changes. The new analytical techniques now provide a more detailed changes to fire weather over time. The annual total of daily forest fire hazard index values is increasing in large areas of Australia. Most regions also experienced an increase in the most
extreme 10% of fire-time days, and fire seasons have lengthened. Rainfall from April to October has been decreasing steadily in southwestern Western Australia and has decreased since the 1990s in southeastern Australia. In contrast, precipitation has increased in parts of northern Australia since the 1970s. The long-term observed rainfall across southern Australia has led to
even greater reductions in river flow. The average long-term flow of rivers has decreased in most parts of southern Australia and has increased in northern Australia. A warmer atmosphere may contain more moisture, and this is an important factor in the observed increase in the intensity of short-lived precipitation, sometimes associated with flash flooding. Southern Australia is
expected to experience a decrease in average rainfall and more time spent in drought. Meanwhile, most of the country can expect an increase in precipitation intensity. Historically, significant weather and climate events are often the result of the combined influence of several extreme factors at once. Higher temperatures during periods of below-average precipitation, for example,
can exacerbate drought conditions. Temperature, drought and wind come together to create dangerous bushfire conditions. Trend of the annual amount of the forest fire hazard index, 1978-2017. Bureau of Meteorology, Author provided Changes in the Ocean Warming in the Australian oceans has contributed to longer and more frequent marine heat waves - defined as periods
when sea surface temperatures are much warmer than average. The world's oceans are a crucial moderator of the climate, taking over 90% of the extra heat into the system - most of them are absorbed by the Southern Ocean. Sea levels continue to rise due to the combined effect of warming oceans and melting ice from terrestrial glaciers and ice caps. The global average sea
level has increased by more than 20 cm since 1880, but the rate varies from place to place. About 25% of the CO2 emitted by human activity is released into the oceans, making them more acidic in the process. Over the past two years, 2016 and 2017, back-to-back bleaching events have occurred in parts of the Great Barrier Reef, linked to episodes of marine heatwave. These
changes are most likely related to warming oceans, and mainly driven by human influence on the climate. Change in the global sea level compared to 1880 estimated from tide gauges and satellites. CSIRO, Author has provided well-established scientific theories and studies of climate models show that warming would not have occurred largely without increased greenhouse gas
concentrations. In addition, the current increase in temperatures is consistent with projections made nearly 30 years ago. Warming is expected to continue as past emissions continue and more greenhouse gases are emitted. Australia is expected to experience an increase in sea and air temperatures, with more hot days and marine heat waves, and less cool extremes. It takes
time for the climate system to warm in response to the increase in greenhouse gases, and the historical emissions of the last century have blocked some warming over the next two decades, regardless of any changes we might make to global emissions during that period. However, by the middle of the 21st century, the increase in continuous greenhouse gas emissions greater
warming and associated impacts, and reduced emissions will result in less warming and less associated impacts. Average annual Australian temperature 1861-1900 period in global climate observations and models. CSIRO, Author provided State of climate 2018 can be read on the Bureau of Meteorology or the websites of the CSIRO. The online report includes a long list of
useful references and links. You can also watch behind-the-scenes videos on our research on climate extremes and ocean warming. Warming.
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