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A book must be the axe for the frozen sea within us.


Franz Kafka





Foreword



We are all interested in the weather because it affects everything we do, our lives and our livelihoods. We want to know what clothes to wear, whether to take an umbrella or a coat, when to watch out for frost or heatwaves, thunderstorms or bushfires, extremes of any kind—wet or dry, hot or cold. In Australia, we know the weather never stays the same for long. It changes from hour to hour, day to day, week to week, with the seasons, and from year to year. Our highly changeable weather and climate have entered our literature and our folklore, from Dorothea Mackellar’s famous poem describing Australia varying from drought to floods, to John O’Brien’s Hanrahan telling us that we’ll all be ruined by too little rain, or too much rain, or bushfires or …


In 2008, a young researcher, Dr Joëlle Gergis, contacted me about a proposal to reconstruct Australia’s climate history for as much of the last thousand years as possible. She had completed her PhD on reconstructing a global history of El Niño two years earlier and had just submitted her proposal for funding to the Australian Research Council. We met in my office at the University of Melbourne and she told me how she now wanted to study Australia’s climate history by combining early weather observations from the colonies of New South Wales, Victoria and Van Diemen’s Land with diary entries, newspaper stories and government reports from the nineteenth century and climate information for the last millennium extracted from tree rings, corals and ice cores. It was a massive task that hadn’t been attempted before.


I was impressed by Joëlle’s passion and by her proposal, as I had already compared global temperature reconstructions for the last thousand years with observations and climate model simulations for the last century. I was trying to extend the observational record further into the past to provide a better assessment of the range of natural climate variability over longer periods. I knew that no such climate reconstruction existed for Australia as a whole or for south-eastern Australia, which had the highest concentration of early weather observations and written records from colonists.


Unfortunately, I had to tell Joëlle that her proposal was very unlikely to be funded in its form at the time, because she was an early career researcher and she was trying to do it mainly on her own. However, I liked her proposal so much that I offered her a one-year research position, during which she rewrote the proposal, scaling up the research team to include some of Australia’s leading experts in the field and linking it with the major state libraries in Sydney, Melbourne and Canberra, the Bureau of Meteorology, and several other agencies interested in the climate history of south-eastern Australia. The SEARCH (South Eastern Australian Recent Climate History) project was born, resubmitted to the Australian Research Council, and funded in 2009. It was a tremendous success and was awarded the Eureka Prize for Excellence in Interdisciplinary Scientific Research in 2014.


This book, Sunburnt Country, has arisen from that project and is complemented by Joëlle’s personal insights and experiences as she pieced together Australia’s climate history. It tells many stories about how Australia’s weather and climate has varied over the last thousand years and is likely to change over the next century, affecting the environment and people, including Indigenous communities, colonial settlers from the First Fleet to Federation, current Australian society and future generations. This powerful book fills a crucial gap in public understanding.


It is critically important that we become more climate-literate so that we can better manage and adapt to the impacts of future weather and climate extremes. Our understanding of the weather and its variations is coloured by our local experience and our short memories. The very large natural variability of Australia’s climate helps to explain why some people find it difficult to recognise the different climate we are experiencing now. In some ways, this is much like the decades that it took for the early settlers and the colonial government in Sydney to accept that the weather and climate they experienced in New South Wales was different from what they knew from their earlier lives in England.


Sunburnt Country helps us to better understand Australia’s climate history and future; the droughts, flooding rains and bushfires, and how they affect people. It sets the current and future climate change caused by human activity on the solid foundation of history.


David Karoly
Professor of Atmospheric Science,
University of Melbourne





PART I COLONIAL CALAMITIES






1 THE START OF A ROCKY RELATIONSHIP



The women screamed as the huge waves crashed loudly on the wooden deck. Horrified, they watched the foaming torrent wash away their blankets. Many dropped to their knees, praying for the violent rocking to stop. The sea raged around them as the wind whipped up into a frenzy, damaging all but one of the heavily loaded ships.


The severe storm was yet another taste of the ferocious weather that slammed the First Fleet as it made its way across the Southern Ocean in December 1787. Now, after an eight-month journey from England in a ship riddled with death and disease, the passengers’ introduction to Australia was also far from idyllic. The unforgiving weather that greeted the First Fleet was a sign of things to come. More than once, intense storms would threaten the arrival of the ships and bring the new colony close to collapse. So how did the early arrivals to Australia deal with such extreme weather? Have we always had a volatile climate? To answer these questions, we need to follow Australia’s colonial settlers back beyond their graves and trace through centuries-old documents to uncover what the climate was like from the very beginning of European settlement. By poking around in the settlers’ old diaries, letters and newspaper clippings, we can begin to piece together an idea of what the country’s climate was like long before official weather measurements began.


When the British sailed into Australian waters, they had no idea of what awaited them. Eighteen years before the arrival of the First Fleet, Captain James Cook had barely spent a week in Botany Bay. He didn’t even stop in for a quick stickybeak at Port Jackson, the settlement site that eventually came to be known as Sydney Cove. HMS Endeavour had only briefly skirted past modern-day Sydney Harbour in May 1770, so the British knew next to nothing of the land, its climate or its people. Perhaps they expected that life would resemble their other colonial outposts like India, or an undeveloped version of England. With enough hard work, surely the land could be tamed to support their needs. But when the First Fleet sailed into Sydney Cove, they unknowingly entered an ancient landscape with an unforgiving climate.


Even before Governor Arthur Phillip set foot in Botany Bay, violent storms had battered the overcrowded ships of the First Fleet. During the final eight-week leg of the journey from Cape Town to Botany Bay, the ships had sailed into the westerly winds and tremendous swells of the Southern Ocean. Ferocious weather hit the First Fleet as it made its way through the roaring forties in November–December 1787. Although the strong westerlies were ideal for sailing, conditions on the ships were miserable. Lieutenant Philip Gidley King described the difficult circumstances on board HMS Supply: ‘Very strong gales … with a very heavy sea running which keeps this vessel almost constantly under water and renders the situation of everyone on board her, truly uncomfortable’. Unable to surface on deck in the rough seas, the convicts remained cold and wet in the cramped holds.


As Christmas approached, King noted the surprisingly chilly conditions off the south-western coast of Western Australia: ‘The cold is in the extreme here as in England at this time of year, although it is the height of summer here’. Aboard HMS Sirius, Judge David Collins wrote about how the crew tried to celebrate in ‘mountains high’ seas, to no avail. On New Year’s Day 1788, Arthur Bowes Smyth, a surgeon aboard the Lady Penrhyn, described how the sea poured into his cabin:


Just as we had dined, a most tremendous sea broke in at the weather scuttle of the great cabin and ran with a great stream all across the cabin, and as the door of my cabin happened not to be quite closed shut the water half filled it, the sheets and the blankets being all on a flow. The water ran from the quarterdeck nearly into the great cabin, and struck against the main and missen chains with such a force as at first alarmed us all greatly, but particularly me, as I believed [the] ship was drove in pieces. No sleep this night.


In a letter to his father, Sirius crew member Newton Fowell described the terrible weather that greeted the new year: ‘This year began with very bad tempestuous weather, it blew much harder than any wind we have had since our leaving England’. As the atrocious conditions continued, the First Fleet was forced to slow down to prevent the ships’ sails from tearing. Earlier in December 1787, the Prince of Wales had lost its topsail and a man washed overboard in what a sailor on the Scarborough described as ‘the heaviest sea as ever I saw’.


Captain John Hunter described how the rough seas made life on the Sirius very difficult for the animals on board:


The rolling and labouring of our ship exceedingly distressed the cattle, which were now in a very weak state, and the great quantities of water which we shipped during the gale, very much aggravated their distress. The poor animals were frequently thrown with much violence off their legs and exceedingly bruised by their falls.


It wasn’t until the first week of January 1788 that the majority of the First Fleet sailed past the south-eastern corner of Van Diemen’s Land, modern-day Tasmania. As his boat navigated the coast, surgeon John White noted: ‘We were surprised to see, at this season of the year, some small patches of snow’. The fleet then began the 1000-kilometre struggle up the coast of what would soon be called New South Wales, against a strong headwind and the East Australian Current. Newton Fowell wrote:


The wind variable and weather dark and gloomy, with a very troublesome high sea. About two o’clock p.m. we had one of the most sudden gusts of wind I ever remember to have known. In an instant it split our main-sail; and but for the activity shewn by the sailors, in letting fly the sheets and lowering the top-sails, the masts must have gone over the side … Fortunately for us the squall was of short duration, otherwise the ships must have suffered considerably from the uncommon cross sea that was running; which we had found to be the case ever since we reached this coast.


According to Bowes Smyth, faced with a ‘greater swell than at any other period during the voyage’, many of the ships were damaged, as were seedlings needed to supply the new colony with food. Bowes Smyth continued:


The sky blackened, the wind arose and in half an hour more it blew a perfect hurricane, accompanied with thunder, lightening and rain … I never before saw a sea in such a rage, it was all over as white as snow … every other ship in the fleet except the Sirius sustained some damage … during the storm the convict women in our ship were so terrified that most of them were down on their knees at prayers.


Finally, on 19 January, the last ships of the First Fleet arrived in Botany Bay. But after just three days there, Phillip realised that the site was unfit for settlement. It had poor soil, insufficient freshwater supplies, and was exposed to strong southerly and easterly winds. With all the cargo and 1400 starving convicts still anchored in Botany Bay, Phillip and a small party, including Hunter, quickly set off in three boats to find an alternative place to settle. Twelve kilometres to the north they found Port Jackson.


When the Endeavour had sailed past the location eighteen years earlier, Cook had simply noted: ‘About two or three miles from the land and abreast of a bay or harbour wherein there appeared to be safe anchorage, which I called Port Jackson’. Early in the afternoon of the second day of their exploration, Phillip and his party discovered a large sheltered bay with a freshwater stream flowing into it. As Phillip later relayed to England, they ‘had the satisfaction of finding the finest harbour in the world’. It was decided that their new home would be here, not Botany Bay. It was named Sydney Cove after Lord Sydney, the home secretary of England at that time. John White was even more blown away by Port Jackson, gushing that it was ‘without exception, the finest and most extensive harbour in the universe’.


On 23 January 1788, Phillip and his party returned to Botany Bay and gave orders for the entire fleet to immediately set sail for Port Jackson. But the next morning, strong headwinds blew, preventing the ships from leaving the harbour. On 25 January, King wrote: ‘The wind blowing strong from the NNE prevented … our [the Supply] going out’, adding that they were obliged ‘to wait for the ebb tide and at noon we weighed and turned out of the harbour’. In the meantime, the rest of the fleet was still trying to sail out of Botany Bay. A surgeon, George Worgan, wrote about ‘the wind coming to blow hard, right in to the bay, the Sirius and the transports could not possibly get out’. A huge sea rolling into the bay caused ripped sails and a lost boom as the ships drifted dangerously close to the rocky coastline. According to Lieutenant Ralph Clark:


If it had not been by the greatest good luck, we should have been both on the shore [and] on the rocks, and the ships must have been all lost, and the greater part, if not the whole on board drowned, for we should have gone to pieces in less than half of an hour.


Finally, as Bowes Smyth described, the ships left the bay: ‘With the utmost difficulty and danger [and] with many hairbreadth escapes [we] got out of the harbour’s mouth … it was next to a miracle that some of the ships were not lost, the danger was so very great’. By 3 p.m. on 26 January 1788, all eleven ships of the First Fleet had safely arrived in Port Jackson. Meanwhile, while waiting for the others to arrive, Phillip and a small party from the Supply had rowed ashore and planted a Union Jack, marking the beginning of European settlement in Australia.


After such an epic journey, the whole ordeal was washed away with swigs of rum. Unknowingly, it marked the start of our rocky relationship with one of the most volatile climates on Earth.





2 UNEARTHING AUSTRALIA’S CLIMATE HISTORY



Australia is a country defined by dramatic extremes: erratic climate influences virtually every aspect of our lives. Once the early European settlers had arrived, it didn’t take them too long to realise how freakish Australia’s weather can be. In his 1793 Narrative of the Expedition to Botany Bay, Watkin Tench, a marine officer with the First Fleet, remarked that the weather ‘is changeable beyond any other I ever heard of … clouds, storms and sunshine pass in rapid succession’. Buried deep in our historical archives are countless other early stories of Australia’s dramatic climate variability that Dorothea Mackellar, in her iconic poem ‘My Country’ captures so beautifully. Historical documents provide an incredible record of the societal impact of climate extremes in areas of Australia where observational climate records are still limited or yet to be uncovered.


From the early days of European settlement there are accounts of ‘fearfully dry’ conditions described as ‘lamentable to look at’, backed by torrential rains when the quantity of farming stock lost was considered ‘prodigious’. A rummage through old colonial documents reveals a fascinating history of floods, droughts, bushfires and heatwaves. For example, in 1859 William Stanley Jevons collated the first detailed description of the Australian climate from first settlement to the mid-nineteenth century. His seminal account of the events experienced in the colony of New South Wales noted how ‘the extraordinary irregularity of the rainfall escapes no one’s observations’. Yet despite the serious threats posed by extreme climate variability throughout our history, a new understanding of Australia’s past climate has only recently emerged.


Although there is a long tradition in places like Europe of using historical documents to reconstruct centuries of past climate conditions, until recently Australia’s colonial records remained virtually unexplored by scientists for climate information. The major works on Australia’s historical climate were written by nineteenth-century polymaths like Jevons and Henry Chamberlain (HC) Russell, who grappled with the nature of the new climate they found themselves in. During the twentieth century, limited work was done to consolidate the amazing amount of climate information recorded in First Fleet logbooks, explorer journals, newspapers, government records and the diaries of early settlers. Aside from a few pioneering efforts by renowned Australian climatologists like Neville Nicholls and James Foley, geographer Robert McAfee, and environmental historians such as Don Garden, little was done to piece together our pre-twentieth-century climate. It wasn’t until my research team at the University of Melbourne chose to take up the monumental challenge that we had a consolidated long-term history of Australian droughts and floods that drew on a huge range of historical and scientific records.


In 2008 I developed the South Eastern Australian Recent Climate History (SEARCH) initiative to extend our region’s climate record to before the start of official weather records in 1900, using an approach that spanned the traditional physical sciences and the humanities. The aim of the SEARCH project was to fill a critical gap in Australian climate science, to better understand the range of natural climate variability recorded in our history. We were also interested in seeing how extremes of drought, flood and bushfire have shaped the development of Australian society. Like all research projects, we had limited time, funding and personnel, so we mainly focused on the earliest colony of New South Wales, where the lion’s share of historical material is available. While we also used many records from Victoria, Tasmania, South Australia and Queensland, still there is huge potential to extend the approach and recover more colonialera data from other parts of the country.


The SEARCH project involved assembling a team of experts to develop climate reconstructions of south-eastern Australia that extended back from 1900 to the start of European settlement in 1788. The landmark initiative brought together a group of Australia’s leading climate scientists, water managers and historians. We also partnered with ten scientific and cultural organisations: the National Library of Australia, State Library of New South Wales, State Library Victoria, Bureau of Meteorology, UK Met Office, National and State Libraries Australasia, Victorian Government, Melbourne Water, Murray–Darling Basin Authority and Sydney’s Powerhouse Museum. It was an incredibly rare opportunity to have such a diversity and depth of expertise at the table, covering Australian history, meteorology, palaeoclimatology, water resource management and archive technology.


To help us sift through immense amounts of historical information, we also enlisted the help of community volunteers to populate a ‘citizen science’ web portal called OzDocs. This became Australia’s first publicly accessible historical database containing information about past droughts, floods, bushfires and other events going back to 1788.


The SEARCH project was the first of its kind in our region to use such a diverse range of sources to reconstruct Australia’s past rainfall and temperature history. Importantly, it allowed us to set recent climate extremes against a longer record of natural variability than ever before. In 2014, we were lucky enough to win the Eureka Prize for Excellence in Interdisciplinary Scientific Research, part of a national award scheme informally known as the ‘Oscars of Australian Science’. As we were up against pioneering medical and biotechnology research, we really weren’t expecting to get the gong. Perhaps it was because of a growing realisation of the serious threat that climate change poses to our region, and the urgent need to compile as much historical information as possible to get a more complete view of the range of our climate variability.


One of our team’s main goals was to gather together early accounts of weather and climate conditions buried in documents dating back to the First Fleet days. We started by using previous compilations developed during the nineteenth century and expanded during the twentieth century by the Bureau of Meteorology, and a modest list of other research efforts by Australian scientists and historians. These records proved to be an invaluable springboard for diving deeper into key collections.


However, while historical records are a fascinating way of reconstructing the past, it’s important that they are interpreted carefully, as human memory is short, imperfect and subjective. It’s an issue that historians worldwide grapple with. People also usually report on very specific local conditions, which may not represent the broader picture. For example, in her research on Australia’s early colonial climate, historian Claire Fenby cautioned that a newspaper report describing a flood in Sydney as the highest ‘ever experienced in the colony’ could only ever signal that a major flood had occurred and did not mean that New South Wales as a whole was flooding. What is more powerful is when several accounts from different people in the same region describe the event in a similarly unusual way. Only if multiple people in many locations simultaneously recall unusual or severe weather conditions can we confidently conclude that the event was widespread. In the end, only solid numbers can ever determine something as precise as the exact height of a past flood or the amount of rainfall that fell during a storm. But sometimes, eyewitness accounts are the best we’ve got.


Perhaps most importantly, historical records are able to provide us with unparalleled insights into how people were personally impacted by past climatic extremes. Early newspapers commonly reported on the state of water supplies, crops, livestock and infrastructure, and the general prosperity and wellbeing of society at that time. It is information that is not contained in instrumental weather observations, so these records provide us with a separate way of counting the human cost of past climate extremes.


Sunburnt Country is the story of my team’s quest to gather up the tales of Australia’s climate history for the first time. The story begins in the summer of 1788 and journeys through the previously unknown droughts and floods that shaped our nation, taking us beyond the well-known twentieth-century weather events that define the ‘on record’ understanding of Australian climate. By combining a range of historical and scientific records going back hundreds of years before official meteorological records began, we gain an unparalleled perspective on our past. Only by listening to the howling winds scattered throughout the pages of our history can we hear the clues needed to face future challenges.





3 LIFE IN SODDEN ISOLATION



So what was the weather actually like when the First Fleet finally made it to Sydney Cove? Despite arriving in the height of summer, Governor Arthur Phillip noted: ‘This country is subject to very heavy storms of thunder and lightening, several trees have been set on fire and some sheep and hogs killed in the camp since we landed’. George Worgan, surgeon on HMS Sirius, wrote:


The thunder and lightening are astonishingly awful here, and by the heavy gloom that hangs over the woods at the time these elements are in commotion and from the nature and violence done to many trees we have reason to apprehend that much mischief can be done by lightening here.


Marine Lieutenant Ralph Clark described a turbulent summer storm: ‘What a terrible night it was … thunder, lightening and rain. Was obliged to get out of my tent with nothing on but my shirt to slacken the tent poles’. The stormy weather continued as the convicts finally disembarked on 6 February 1788. Arthur Bowes Smyth wrote about landing during the startling intensity of the summer storm:


They had not been landed more than an hour, before they had all got their tents pitched or anything in order to receive them, but there came on the most violent storm of lightening and rain I ever saw. The lightening was incessant during the whole night and I never heard it rain faster. About 12 o’clock in the night one severe flash of lightening struck a very large tree in the centre of the Camp, under which some places were constructed to keep the sheep and hogs in. It split the tree from top to bottom, killed five sheep … and one pig.


But not even a raging storm could stop the celebration that erupted after the last of the convicts finally reached land, as Bowes Smyth described:


It is beyond my abilities to give a just description of the scene of debauchery and riot that ensued during the night … some swearing, others quarrelling, others singing not in the least regarding the tempest, though so violent that the thunder shook the ship … I never before experienced so uncomfortable a night, expecting every moment the ship would be struck with the lightening. The sailors almost all drunk, and incapable of rendering much assistance had an accident happened.


Perhaps the most detailed records of Sydney’s early days were kept by the colony’s chief bureaucrat, David Collins. He meticulously recorded all the activities of the young settlement, including convict deaths, legal hearings and agricultural production. Collins also made regular mention of weather conditions, the first of which reads: ‘The weather during the latter end of January and the month of February [1788] was very cold, with rain, at times very heavy, and attended with much thunder and lightening, by which some sheep, lambs and pigs were destroyed’. It’s interesting that the British, used to the frigid conditions of the Northern Hemisphere, found the height of the Australian summer cold and wet.


From the outset, the settlement was plagued by problems. Very few convicts knew how to farm the poor soil around Sydney Cove. Marine officer Watkin Tench had an enthusiastic first impression of Australian soil, writing that ‘there seems no reason to doubt that many tracts of land around us will bring to perfection whatever shall be sown in them’. Perhaps he was echoing the optimism of the naturalist Joseph Banks, who had sailed with Captain Cook’s first voyage to Australia in 1770. Giving evidence before a House of Commons committee in 1779, Banks had stated that the best location for a convict settlement was Botany Bay, where due to ‘the fertility of the soil, they might be enabled to maintain themselves after the first year with little or no aid from the mother country’. But after experiencing repeated crop failures in Sydney first-hand, Tench soon changed his tune, declaring that much of the land seemed ‘cursed with everlasting and unconquerable sterility’.


The infertile country and unpredictable weather prevented the settlement from being agriculturally self-sufficient. Most of the food had to be imported, with everyone from the convicts to Governor Phillip surviving on rationed food shipped from as far afield as South Africa, Batavia (Indonesia) and China. While the Aboriginal people survived on local plants and fish, the new settlers, still unaccustomed to this strange new land, found few of the plants appetising. In later years, on the brink of starvation, the settlers used rats, dogs, crows, kangaroo and emu to supplement the inadequate food supply.


Although the colony was clearly struggling, positive accounts of the new settlement were still relayed back to England. Phillip enthused that the climate of Sydney Cove was ‘equal to the finest of Europe’. Tench echoed this sentiment, saying that ‘no climate hitherto known is more generally salubrious, or affords more days on which those pleasures which depend on the state of the atmosphere can be enjoyed, than that of New South Wales’.


Meanwhile, the difficulty of life on the ground escaped no-one. By July, most of the First Fleet ships had left and the settlement became isolated. More ‘inclement, tempestuous weather’ persisted throughout the winter of 1788, making life in the new colony difficult, as Collins wrote:


During the beginning of August much heavy rain fell, and not only prevented the carrying on of labour, but rendered the work of much time fruitless by its effects; the brick-kiln fell in more than once, and bricks to a large amount were destroyed; the roads about the settlement were rendered impassable; and some of the huts were so far injured as to require nearly as much time to repair them as to build them anew.


Tench recalled:


We were eager to escape from tents, where a fold of canvas, only, interposed to check the vertic beams of the sun in summer, and the chilling blasts of the south in winter … under wretched covers of thatch lay our provisions and stores, exposed to destruction from every flash of lightning.


After crop failures and the destruction of precious grains and seeds, the colony began to suffer from serious food shortages. So on 2 October, the Sirius was despatched to the Cape of Good Hope in South Africa to fetch provisions. To avoid the impossible headwind caused by the mid-latitude westerlies, they had to sail via Cape Horn, on the southern tip of South America. On their way, they were met with what Captain John Hunter described as ‘a piercing degree of cold’ and a sea strewn with icebergs that were ‘in general … the size of a country church, to the magnitude of one, two or three miles in circumference, and proportionately high’.


Tench reported the relayed news of frosty weather in his journal: ‘The weather proved intolerably cold. Ice, in great quantity, was seen for many days; and in the middle of December [the Southern Hemisphere summer] … water froze in open casks upon the deck in the latitude of forty-four degrees south’. That’s just a bit further south than Tasmania’s South East Cape and the city of Christchurch on New Zealand’s South Island.


While the Sirius was off getting fresh food supplies, rations were cut back, reducing productivity in the hunger-weakened colony. The Golden Grove took a small contingent of convicts and marines to the recently established penal colony on Norfolk Island, 1600 kilometres north-east of Sydney. The land there was more fertile than Sydney Cove and the local trees of better quality. But the rocky cliffs surrounding the island meant that the timber could not be easily loaded onto the ship. Green turtles were found there, so the Golden Grove brought a few back to supplement Sydney’s food supply.




[image: image]


Figure 1. HMS Sirius passes icebergs in the Southern Ocean off Cape Horn, South America, on 14 December 1788.


Source: Bradley, W (1802). A Voyage to New South Wales, December 1786–May 1792. Reproduced courtesy of the Mitchell Library, State Library of New South Wales.





By the second year of settlement, the foreign landscape and erratic weather were still wreaking havoc on the establishment of agriculture in Sydney. In February 1789, the young colony was continuing to experience wet conditions, making life increasingly desperate. Collins reported:


The weather was extremely unfavourable; heavy rains, with gales of wind, prevailing nearly the whole time. The rain came down in torrents, filling up every trench and cavity which had been dug about the settlement, and causing much damage to the miserable mud tenements which were occupied by the convicts.


Life in sodden isolation was becoming hard to bear.


Meanwhile, on Norfolk Island, life was about to get a lot more difficult that stormy summer. On 25 February 1789 a cyclonic storm slammed into the fledgling colony, causing widespread devastation. The island’s newly appointed governor, Philip Gidley King, vividly described how


from four in the morning until noon, the wind increased to a very severe hurricane … Pines, and oak trees of the largest size, were blown down every instant; the roots were torn up together with rocks that surrounded them, frequently leaving pits at least ten feet [3 metres] deep.


Some of the very large trees, which measured 180 feet [55 metres] in length, and four feet [1.2 metres] diameter, were thrown by the violence of the tempest to a considerable distance from the place where they grew; and others, whose roots were too deep in the earth to be torn up, bent their tops nearly to the ground. In addition to the horror of this scene, a very large tree fell across the granary and dashed it to pieces … whole forests seemed, as it were, swept away by the roots …


Relentlessly, the unsettled conditions continued into 1790. To make matters worse, supplies in the colony were running drastically low. An extract from a letter by a surgeon’s mate from 13 January explained the situation: ‘It is now so long since we have heard from home that our clothes are worn threadbare. We begin to think the mother country has entirely forsaken us’.


Watkin Tench wrote:


The distress of the lower classes for clothes was almost equal to their other wants. The stores have been long exhausted, and winter was at hand. Nothing more ludicrous can be conceived than the expedients of substituting, shifting, and patching … to eke out wretchedness, and preserve the remains of decency …


As Sydney endured more flooding, the settlement learned of the devastating loss of the Sirius, flagship of the First Fleet, on Norfolk Island on 19 March 1790. David Collins reported that


the Supply returned from Norfolk Island, with an account of a disaster which depressed even the unthinking part of the inhabitants, and occasioned universal dismay. A load of accumulated evils seemed bursting upon their heads. The ships that had so long been expected with supplies were still anxiously looked for; and the Sirius, which was to have gone in quest of relief to their distress, was lost upon the reef at Norfolk Island … bad weather immediately ensued, and, continuing for several days, the provisions could not be landed, so high was the surf occasioned by it.


The loss of the Sirius brought Sydney Cove to the brink of famine, as drastic rationing was enforced. Collins wrote:


It was unanimously determined, that martial law should be proclaimed; that all private stock (poultry excepted) should be considered as property of the state … the general melancholy which prevailed in the settlement when the above unwelcome intelligence was made public, need not be described; and when the Supply came to an anchor in the cove everyone looked up to her as to their only remaining hope … it was determined to reduce still lower what was already too low … very little labour could be expected from men who had nothing to eat.


A surgeon’s mate also described the desperate conditions:


In this deplorable situation famine is staring us in the face … happy is the man that can kill a rat or crow to make him a dainty meal … but such food … does not supply strength but keeps us lax and weakly. I dined most heartily the other day on a fine dog, and I hope I shall soon again have an invitation to a similar repast.


Cold, wet and hungry, the weakened colony was in danger of collapse. According to Watkin Tench, by June 1790 ‘the clouds of misfortune began to separate’ with the approach of a large ship with ‘English colours flying’. After nearly eleven months at sea, the Lady Juliana, with 226 female convicts on board, was the first ship to arrive since those of the First Fleet almost two and a half years earlier. Tench described rowing out to meet the ship in ‘wet and tempestuous weather’, and the elation after boarding:


We continued to ask a thousand questions on a breath. Stimulated by curiosity, they inquired in turn; but the right of being first answered, we thought, lay on our side. ‘Letters! Letters!’ was the cry. They were produced, and torn open in trembling agitation. News burst upon us like meridian splendour on a blind man. We were overwhelmed with it; public, private, general and particular … the French Revolution of 1789, with all the attendant circumstances of that wonderful and unexpected event, succeeded to amaze us.


These letters contained the first news of events in Europe the settlers had heard since setting sail for Australia in May 1787. Two weeks later, the storeship Justinian arrived in a colony now in frantic need of provisions, followed a week later by the three ships of the Second Fleet with their cargo of convicts.


With the dawn of spring came new hope. By September 1790, the weather had started to improve, lifting the settlers’ spirits. But it wasn’t long before they got a proper taste of just how extreme Australian temperatures can be. On 27 December, Tench gave the first European account of a summer heatwave in Sydney. He likened the north-west wind to the ‘blast of a heated oven’, recording the temperature in impressive detail, including up to nine temperature readings on 28 December. Most of us know what oppressive summer nights are like, when the heat is so stifling that there’s nothing you can do but restlessly toss and turn the night away.


No doubt the early settlers were stunned as the temperature then plummeted 8.6°C in under an hour on 28 December. Such rapid and enormous swings in summer temperature are common in Australia, but they would have come as a shock to those used to milder English conditions. And just imagine trying to cope with the intense heat in the stiff finery of the era! In those days, the fashionable suit for a gentleman consisted of a coat, a waistcoat, a white shirt with lace ruffles at the neck and wrists, breeches or pantaloons, embroidered silk stockings and high-heeled shoes. Suits were highly decorated and made of rich velvets, silks and satins.


To make matters worse, the trousers were skin-tight, as during this period, close-fitting pantaloons were a key indicator of status. Looser-cut trousers and drop fronts were the sign of a labourer. If this wasn’t enough, upper-class men wore wigs and soft fabric cravats tied at the neck on formal occasions. Alexander Harris’ 1847 publication Settlers and Convicts includes a scene in a Sydney pub in 1830 highlighting the cultural shock of seeing bare skin in public: ‘And not a shin in the room that displayed itself to my eyes had on either stocking or sock. Of course I speak here only of the very lowest class’. It boggles the mind to think of the heat stress they must have endured.


And so the long hot summer of 1790–91 rolled on. Watkin Tench described the impact of the drought on the food supply:


Vegetables are scarce … owing to want of rain. I do not think that all the showers of the last four months put together, would make twenty-four hours rain. Our farms, what with this and a poor soil, are in wretched condition. My winter crop of potatoes, which I planted in days of despair (March and April last), turned out very badly when I dug them about two months back. Wheat returned so poorly last harvest.


Early in 1791, Governor Phillip wrote: ‘the dry weather still continued, and many runs of water which were considerable at this season the last year, were now dried up … at Sydney, the run of water was now very small’. Tench reflected:


Even this heat [of December 1790] was judged to be far exceeded in the latter end of the following February [1791], when the northwest wind again set in, and blew with great violence for three days. At Sydney, it fell short by one degree of [December 1790] but at Rose Hill [Parramatta], it was allowed, by every person, to surpass all that they had before felt, either there or in any other part of the world … It must, however, have been intense, from the effects it produced. An immense flight of bats driven before the wind, covered all the trees around the settlement, whence they every moment dropped dead or in a dying state, unable longer to endure the burning state of the atmosphere. Nor did the ‘perroquettes’, though tropical birds, bear it better. The ground was strewn with them in the same condition as the bats.


David Collins also documented the extraordinary effect of the heat on the local wildlife:


Fresh water was indeed everywhere very scarce, most of the streams or runs about the cove being dried up. At Rose Hill, the heat on the tenth and eleventh of the month, on which days at Sydney the thermometer stood in the shade at 105°F [40.6°C], was so excessive (being much increased by the fires in the adjoining woods), that immense numbers of the large fox bat were seen hanging at the boughs of trees, and dropping into the water … in several parts of the harbour the ground was covered with different sorts of small birds, some dead, and others gasping for water.


Imagine strolling through Sydney’s Botanic Gardens to be met by a writhing carpet of bats and birds dying of heat stress! Phillip elaborated on the staggering scale of the scene: ‘From the numbers that fell into the brook at Rose Hill, the water was tainted for several days, and it was supposed that more than twenty thousand of them were seen within the space of one mile’.


Mass mortality of wildlife from heat stress hasn’t been unheard of in more recent times. On 12 January 2002, temperatures in excess of 42°C killed more than 1300 grey-headed flying foxes in Dallis Park in northern New South Wales. State-wide, more than 3500 flying foxes reportedly fell due to the soaring temperatures on that single day. Similarly, at least 1000 grey-headed flying foxes from Melbourne’s Yarra Bend colony died during the February 2009 heatwave that culminated in the devastating Victorian Black Saturday bushfires. Although the event may not be unprecedented, the number of bats killed in the summer of 1791 may have been higher due to the denser population that would have been supported by Sydney’s bushland before large-scale urbanisation.


In a letter dated 4 March 1791, Phillip commented on the emerging drought:


From June until the present time so little rain has fallen that most of the runs of water in the different parts of the harbour have been dried up for several months … I do not think it probable that so dry a season often occurs. Our crops of corn have suffered greatly from the dry weather.


But little did he realise that erratic rainfall is perhaps the most defining characteristic of the Australian climate. In modern-day Sydney, the autumn and winter rains are important for recharging reservoirs and rejuvenating parched land. The failure of these rains can have as devastating an effect on agriculture today as it did over two centuries ago. In April 1791, Phillip wrote:


The dry weather continued … the quantity of rain which fell in the month of April, was not sufficient to bring the dry ground into proper order for sowing the grain … this continuance of dry weather, not only hurt their crops of corn very much, but the gardens likewise suffered greatly; many being sown a second and a third time as the seed never vegetated, from want of moisture in the soil.


As a result of the drought, Phillip tightened rations as the food supply of the struggling colony began to dwindle: ‘Little more than twelve months back, hogs and poultry were in great abundance, and were increasing very rapidly … but at this time [April 1791] there was seldom any to sell’. Tench lamented: ‘I scarcely pass a week in summer without seeing it rise to 100 degrees [37.8°C]; sometimes to 105 [40.6°C]’.


David Collins described the dry conditions that persisted into June 1791: ‘The ground was so dry, hard and literally burnt up, that it was almost impossible to break it with a hoe; and until this time there has been no hope or probability of the grain vegetating’. On returning from Norfolk Island, John Hunter, former captain of the doomed Sirius, described the scene at Sydney Cove: ‘All the streams from which we were formerly supplied … were entirely dried up, so great had been the drought; a circumstance, which from the very intense heat of summer, I think it probable we shall be frequently subject to’. Indeed, the boom–bust rainfall cycle still defines life in Australia.
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Figure 2. Reservoirs were carved into the sandstone surrounding the freshwater Tank Stream in 1791 to help regulate Sydney’s erratic water supply.


Source: Henderson, JB (c. 1852). Old Tank Stream Sydney. Reproduced courtesy of the Mitchell Library, State Library of New South Wales.





The irregularity of the freshwater stream and the worsening drought led to the first documented account of water restrictions imposed on Sydney. To try to control the amount of water flowing out of the colony, holding tanks were cut into the stream’s sandstone banks. In November 1791, Collins wrote that ‘the Governor had employed the stone-mason’s gang to cut tanks out of the rock, which would be reservoirs for the water large enough to supply the settlement for some time’. These chiselled basins led to the small freshwater creek flowing into Sydney Cove becoming known as the ‘Tank Stream’, and is probably the earliest example of water regulation in Australia’s European history. It certainly wasn’t to be the last.





4 AUSTRALIA’S CLIMATIC TUG OF WAR



Viewed through the eyes of Australia’s colonial settlers, life ‘Down Under’ often seemed like an all-stations journey through the Apocalypse. So what are the factors that create our erratic weather? Why is our climate so extreme?


To start with, Australia is a huge island surrounded by vast oceans. Our landmass stretches from the tropics to the mid-latitudes, generating an enormous range of climate zones that support tropical rainforest, coral reefs, immense deserts and even alpine environments. We are also the flattest continent on Earth, meaning that weather systems can travel huge distances very quickly without being tripped up by rugged terrain. The main geographical feature that moderates climate on the east coast is the Great Dividing Range; a mountain chain that stretches 3500 kilometres south from the northern tip of Queensland, running the entire length of the east coast before finally fading into the central plains beyond the Grampians in western Victoria. In a nutshell, away from the eastern seaboard, Australia is mostly a flat, dry desert with wet coastal fringes that house all of our capital cities.


Essentially, Australia’s climate is a tug of war between warm tropical influences from the north and cool temperate systems from the south. The weather experienced during each season is driven by differences between the rate of warming of the land and sea as the Earth rotates around the sun. These contrasting temperature and atmospheric pressure gradients set the scene for the complex atmospheric and ocean cycles that drive Australian climate.


So what causes the seasonal weather conditions we experience every year? During summer, the sun heats up the land and, to a lesser degree, the surrounding seas. The land surface becomes hottest in northern tropics, where the sun is directly overhead. Cooling sea breezes can’t reach very far inland, allowing the land to heat up even more. As northern Australia warms up, the surrounding oceans also warm, losing a lot of moisture through evaporation. The hot air generated over northern land areas rises and warm humid air flows in from the surrounding tropical Pacific and Indian oceans, eventually falling as the torrential rains of the summer monsoon.


This hot, humid air rises over the tropical north and starts flowing towards Antarctica and the South Pole. As it drifts over the hot Australian landmass, it begins to cool and sink, creating a band of high atmospheric pressure over the country. This creates the very dry conditions that form the subtropical deserts that dominate our country. Nearly all of the great deserts of the world are found within these zones of high pressure around 20–30 degrees south and north of the equator. It is because Australia sits directly underneath this high-pressure band that we are the driest inhabited continent on Earth.


Like migratory birds, wind systems in the Southern Hemisphere follow the sun, moving north in winter and south in summer. When the belt of high pressure is at its most southerly location during summer, the subtropical high-pressure zone, known as the subtropical ridge, lies in the Southern Ocean. The westerly winds that whip around the South Pole contract towards Antarctica. The dominance of the subtropical ridge over much of the southern half of the country generates the hot and dry conditions that occur in areas outside of the tropics during the summer months. Tropical cyclones are the most dramatic weather events that develop over the warm seas off northern Australia between November and April. The accompanying high winds and storm surges can bring catastrophic damage to coastal communities and ecosystems during these times.


In winter, the westerly winds generated around Antarctica expand northward towards Australia, picking up moisture from the Southern Ocean. This shift generates the westerly storm tracks that sweep across southern Australia, bringing regular rain to the southern fringes of the mainland, and snow in Tasmania and the alpine areas of the south-east. This interplay between the high pressure of the mid-latitudes and the low pressure of the polar region around Antarctica is what sets up the seasonal weather patterns we experience each year.


Against the backdrop of these seasonal conditions, Australia also experiences major year-to-year and even decade-to-decade fluctuations in its climate, further amplifying our variability. Aside from the seasons, the planet’s largest natural climate cycle, the El Niño–Southern Oscillation (ENSO), is the main source of natural year-to-year climate variability in our region. ENSO is an interaction of ocean and atmosphere processes that influences changes in global circulation, causing massive redistributions of major rainfall-producing systems. The ENSO system causes extremes like droughts, floods, bushfires and cyclones that affect around 60 per cent of the Earth. Here in Australia, ENSO is the culprit responsible for our climatic bipolar disorder—it’s what makes us the land of droughts and flooding rains. We swing wildly from one rainfall extreme to the other—El Niño dries to La Niña deluges—as the warm waters of the western Pacific spill out from Indonesia to the South American coastline, dragging our rain clouds with them. After pounding into the Peruvian coastline, the waters bounce back with a vengeance, unleashing torrential droughtbreaking rains on their return.


‘El Niño’ refers to the ocean warming component of the ENSO phenomenon, while the ‘Southern Oscillation’ is a measure of the seesawing of atmospheric pressure across the Pacific basin between Darwin and Tahiti. The Southern Oscillation Index (SOI) is a metric used to monitor differences in the pressure between the eastern and western Pacific. In its strongly negative phase, the SOI generates El Niño events, indicative of high pressure that brings hot and dry conditions to our region. By contrast, highly positive SOI values indicate La Niña events that form with a background of dominant low-pressure conditions that bring cool and wet conditions to Australia.


Initially generated in the equatorial Pacific, ENSO events create a far-reaching system of climate impacts on society. The climate variability associated with ENSO episodes outside of the tropics are referred to as ‘teleconnections’. This is experienced through climatic extremes including drought, flooding, bushfires and tropical cyclone activity across vast areas of the Earth. These episodes are commonly associated with social and economic hardship for the millions of people living in areas where agricultural productivity is influenced by the Australasian, African and American monsoon systems.


To understand how ENSO influences Australia’s regional climate, we need to think about how changes in ocean temperatures and atmospheric winds shift across the Southern Hemisphere. During normal conditions, strong trade winds blow from east to west across the Pacific Ocean over the equator. The winds push warm surface ocean water from South America towards Asia and Australia. Cold water upwells from along the South American coastline, creating a temperature gradient across the Pacific—that is, warmer water in the western Pacific north of Australia, and cooler water in the east. This in turn keeps the trade winds blowing, as the temperature difference and the easterly trade winds reinforce each other. The accumulation of warm water in the western Pacific adds heat to the air, causing it to rise and create the warm and rainy weather that characterises the tropical rain belt of the Indo-Pacific region. This pattern is known as the Walker circulation.
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Figure 3. Ocean and atmospheric circulation associated with the El Niño–Southern Oscillation (ENSO) conditions. Neutral (top), El Niño (middle) and La Niña (bottom) phases are characterised by changes in atmospheric pressure and ocean temperatures across the Pacific.


Source: Reproduced courtesy of the Bureau of Meteorology.





During an El Niño year, the trade winds associated with the usual Walker circulation weaken or break down. The warm water that is normally pushed towards the western Pacific flows back across the Pacific, piling up on the eastern Pacific coastline from California to Chile, increasing rain and stormy weather. Although El Niño’s strongest impacts are felt around the equatorial Pacific, they can affect weather all over the world by influencing the position of high and low pressure systems, winds and rainfall patterns. As warmer ocean waters release excess heat into the atmosphere, global temperatures rise.


Typical El Niño events in our region generate a weaker than normal summer monsoon, resulting in reduced rainfall and river flow and fewer of the tropical cyclones that batter Australia’s coast. Historically, many of the worst droughts in eastern Australia have coincided with El Niño events, and the southern parts of the country experience more hot days than usual. The combination of drier conditions and extreme temperatures means that high-fire-risk days are more common during El Niño years.


Sometimes after an El Niño year, the pendulum swings back in the other direction to create La Niña conditions, essentially an intensification of the normal Walker circulation pattern. The trade winds blow harder from east to west, upwelling more cold water around the South American coastline. This pushes warm water from South America west towards Australia, resulting in weather patterns that are the reverse of El Niño. When the western Pacific becomes rainier, flooding can be severe if following El Niño–induced droughts, and northern Australia often experiences more cyclones.


During typical La Niña events in Australia, the summer monsoon is more active than normal, leading to greater flooding due to increased tropical cyclone and storm activity. The majority of the wettest years in Australian history have generally taken place against a background of La Niña conditions. The number of tropical cyclones that hit the Queensland coast roughly doubles during La Niña summers, causing widespread flooding, especially along the eastern seaboard.


The tricky thing about ENSO is that it does not have a reliable pattern, with events developing erratically every 3–7 years. Each event tends to last 12–24 months, peaking in summer. Sometimes ENSO conditions can last for many years in a row, causing major headaches for communities. Unfortunately, most of our understanding of ENSO comes from relatively short instrumental weather records of the SOI that date back to 1876. To extend our understanding of the long-term ENSO cycle, during my PhD research I used a range of centuries-long tree-ring, coral, ice-core and documentary records to reconstruct the phenomenon back to 1525. This year-by-year list of El Niño and La Niña events has been helpful for historians and scientists interested in determining if and how past episodes impacted local communities around the world, including Australia’s early settlers. For example, this allows us to know that the first European colonists probably experienced wet conditions associated with a very strong La Niña event that spanned 1788–90, followed by a severe El Niño event in 1791–93.


While ENSO is the main factor influencing Australia’s climate variability, especially between June and February, it isn’t the only cause of major swings in rainfall and temperature across our region. From late autumn to early spring, Australian rainfall is also influenced by changes in the Indian Ocean. A little bit like ENSO, there is a seesawing of ocean temperatures and atmospheric pressure over a large part of the Southern Hemisphere, but this time between the western Indian Ocean near Africa and the eastern Indian Ocean around Indonesia. Sustained changes in the difference between sea surface temperatures and atmospheric pressure between the tropical western and eastern Indian Ocean give rise to what’s known as Indian Ocean Dipole (IOD) events. These episodes usually start around May and peak between August and October, before rapidly decaying when the monsoon arrives around the end of spring. IOD events are one of the key drivers of Australia’s climate and can have a big impact on agriculture, as these conditions generally coincide with the winter cropping season.


During negative IOD events, warmer than average temperatures in the Timor Sea pool off the north-western Australian coastline. Westerly winds also intensify along the equator, allowing warmer waters from the coast of Africa to pile up to the north of Australia. Increased convection favours the formation of north-west cloud bands—large areas of cloud that can extend from the Indian Ocean, sucking moisture across virtually the whole country to its south-eastern corner. Negative IOD conditions typically result in above-average winter–spring rainfall over parts of southern Australia as the warmer waters off north-western Australia provide more moisture to weather systems crossing the country.
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Figure 4. Typical Australian rainfall patterns associated with dry El Niño (top) and wet La Niña (bottom) conditions.


Source: Reproduced courtesy of the Bureau of Meteorology.
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Figure 5. Ocean and atmospheric circulation associated with Indian Ocean Dipole (IOD) conditions. Neutral (top), Positive IOD (middle) and Negative IOD (bottom) phases are characterised by changes in the atmospheric circulation and temperatures across the Indian Ocean.


Source: Reproduced courtesy of the Bureau of Meteorology.





During positive IOD events, essentially the reverse occurs. Cooler than normal water off Australia’s north-western coast leads to less moisture than normal in the atmosphere. Westerly winds weaken along the equator, allowing the warm water around Indonesia to spill out towards Africa. Under these conditions, north-west cloud bands are less likely to form, removing a major source of rainfall over inland and south-eastern Australia. Cooler ocean water alters the path of weather systems coming from Australia’s west, often resulting in less rainfall and higher than normal temperatures over parts of the country during winter and spring.


Outside of the tropical heat engine of the Indo–Pacific region, the Southern Ocean exerts an important influence on the climate experienced in the coastal regions of southern Australia. The interplay between the high pressure of the mid-latitudes and the low pressure of the South Pole is referred to as the Southern Annular Mode (SAM). Essentially, the SAM describes the north–south movement of the westerly wind belt that circles Antarctica and how it influences the climate of the middle to high latitudes of the Southern Hemisphere between 40 and 60 degrees south. The changing position of the westerly wind belt influences the strength and position of cold fronts and mid-latitude storm tracks, making it an important driver of rainfall variability in southern Australia.
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Figure 6. Atmospheric circulation associated with the Southern Annular Mode (SAM) and its influence on Australian rainfall. Positive SAM (left) and Negative SAM (right) phases are characterised by changes in the atmospheric circulation over the Southern Ocean.


Source: Reproduced courtesy of the Bureau of Meteorology.





In the negative phase of the SAM, there is an expansion of the belt of strong westerly winds towards the equator. This northward shift in the westerly winds results in more low-pressure systems over southern Australia. During extremely negative phases, the SAM can cause increased rainfall and more cold air outbreaks in southern Australia, sometimes resulting in snowfall. During its positive phase, the SAM is associated with weaker than normal westerly winds and higher pressures over southern Australia. This means that cold fronts and storm systems slide further south, depriving southern Australia of some of its precious rainfall.


So along with the shift in the seasons, these major modes of climate variability in the Pacific, Indian and Southern oceans drive variations of the climate conditions experienced in Australia from year to year. Without the benefit of vast amounts of scientific data and modern computer processing power, there was no way the first European settlers could have ever imagined the complexity of the Australian climate. Instead, they found themselves in a land that was unrecognisable from that of England. They were soon to find out just how extreme life on the other side of the planet could really get.





5 TWIN BLOWS



Following the drought of 1791–93, good rains associated with La Niña conditions during the mid-1790s and the opening up of richer agricultural land around Parramatta, about 25 kilometres to the west of Sydney, kept the colony afloat until another major drought hit in 1798–99. The initial survey of the Australian coastline conducted by explorers Matthew Flinders and George Bass revealed that Batemans Bay, some 300 kilometres south of Sydney, and Western Port near Melbourne showed signs of drought from as early as 1797. William Stanley Jevons’ compilation reported that ‘the water holes were all dried up, and the Aboriginals who usually resorted to them were not seen’. By 1798, dry conditions were taking their toll on Sydney’s agriculture, which had only begun expanding out to the Hawkesbury River region four years earlier. Barely any rain fell for ten months, damaging wheat, corn and potato crops.


On 25 September 1798, Arthur Phillip’s replacement as governor of New South Wales, John Hunter, reported back to the Duke of Portland that the ample crop they


had every reason to expect would have furnished a supply of wheat for at least twenty months to come, exclusive of considerable crops of maize, is at present in a very precarious state from an uncommon and tedious drought … there is now a great probability of wheat being scarce during the ensuing season.


To make matters worse, in December bushfires blazed through the Sydney region. David Collins reported that


the heat of the sun was so intense that every substance became a combustible, and a single spark, if exposed to the air, in a moment became a flame, much evil was to be dreaded from fire. On the east side of the town of Sydney, a fire, the effect of intoxication or carelessness, broke out among the convicts’ houses, when three of them were quickly destroyed; and three miles from the town another house was burnt by some run-away wretches, who, being displeased with the owner, took this diabolical method of showing it.


This is one of the earliest descriptions of Australian bushfire conditions, and perhaps the first recorded account of deliberate arson in our history.


By January 1799, strong El Niño conditions had set in, prompting Collins to remark:


Agricultural concerns at this time wore a most unpromising appearance. The wheat proved little better than straw or chaff, and the maize was burnt up in the ground for want of rain. From the establishment of the settlement, so much continued drought and suffocating heat had not been experienced. The country was now in flames; the wind northerly and parching; and some showers of rain, which fell on the 7th, were of no advantage, being immediately taken up again by the excessive heat of the sun.


In February, Collins described the impact the drought was having on the colony’s water supplies: ‘Such ponds as still retained any [water] were reduced to very low, that most of them became brackish, and scarcely drinkable … the woods between Sydney and Parramatta were completely on fire, the trees being burnt to the tops; and every blade of grass was destroyed’.


Relief finally came to the settlers in early March when heavy rains began to fall. Collins wrote: ‘The dry weather which had so long prevailed, to the great detriment of the cultivated and pasture lands, was succeeded by rain for two or three days, which greatly refreshed the gardens that were nearly wholly burnt up, and everywhere revived the perishing vegetation’.


Unfortunately, the respite was short-lived, as the much-needed showers progressed into torrential downpours. Heavy rainfall battered the region, causing widespread flooding on the Hawkesbury River from 3–19 March. The river is reported to have risen by over 15 metres above its usual level within the space of a few hours, though the accuracy of this estimate is unknown. It broke its banks with such ferocity that the torrent swept away everything in its path. Collins told the story of what happened as the Hawkesbury spilled over:
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