
 
 

Chapter 3 
Drought, Storms, Floods, Fires & Melting Ice 

 
“We are the first generation to feel the sting of climate change, and we are  

the last generation that can do something about it.” 
 

—Jay Inslee, Environmentalist  
Governor of Washington since 2013 

 
Mostly, there is just more and more bad news about the ripple effects of climate change 
every day—but that news is rarely on the front page of mainstream media, unless of 
course, a lot of humans are killed by some unfortunate act of God. Thankfully, there are 
conscientious media like The Guardian, Democracy Now and Huffington Post—who 
consistently deliver us news that we really need—whether a lot of humans get killed or 
not.  
 

 



 
For example, on 12-30-19, the day before the end of the second decade of the 21st 
century, an article was published in the Politics Section of HuffPost that was focused on 
a plethora of terrifying headlines—mostly about the reality of the images above. The 
headlines that follow are examples of what I refer to as Headlines of Horror.  
 
For your convenience and with a big thank-you to the folks at the Huffington Post, we 
provide you with their list below. The writers began their piece with a quote from 
young Greta, who no longer needs a last name:  
 

“People are already suffering and dying from the climate  
and ecological emergency, and it will continue to get worse.” 

 

—Greta Thunberg 

 
7 Numbers Show How Dire Climate Change Got This Decade 

 
Here are those related headlines from around the world in early 2020. From melting 
ice caps to record-breaking wildfires, hurricanes and floods, the deadly 
consequences of human-caused global warming are here. 
 

1. “The Past Five Years Were the Hottest Ever Recorded on the Planet” 
 

2. “Four of the Five Largest Wildfires in California History Happened this 
Decade” 
 

3. “Six Category 5 Hurricanes Tore Through the Atlantic Region in the Past 
Four Years” 
 

4. “Arctic Sea Ice Cover Dropped about 13% This Decade” 
 

5. “Floods with a 0.1% Chance of Happening in any Given Year Became a 
Frequent Occurrence” 
 

6. “Since 2010, There Were More than 100 "Billion Dollar" Climate Disasters, 
Double from the Decade Before” 
 

7. “We Pumped a Record 40.5 Billion Tons of Carbon Dioxide Into the Air in 
2019” 
 

https://www.huffpost.com/entry/decade-end-climate-change-numbers_n_5e026b09e4b0b2520d10f41d
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwiByNGRkpjoAhXVtHEKHdVkCl8QFjAAegQIAxAB&url=https%3A%2F%2Fwww.huffpost.com%2Fentry%2Fdecade-end-climate-change-numbers_n_5e026b09e4b0b2520d10f41d&usg=AOvVaw3jQzNDnJdSc4YjsKVpiErZ
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwiByNGRkpjoAhXVtHEKHdVkCl8QFjAAegQIAxAB&url=https%3A%2F%2Fwww.huffpost.com%2Fentry%2Fdecade-end-climate-change-numbers_n_5e026b09e4b0b2520d10f41d&usg=AOvVaw3jQzNDnJdSc4YjsKVpiErZ


Toward the end of their piece, the authors noted that “global temperatures are on pace 
to rise as much as 3.2 degrees Celsius above preindustrial levels by the end of the 
century. That’s more than double what scientists project is enough warming to cause 
irreversible damage to the planet.” 
Every day brings us new headlines. We know that we are trending to have more 
droughts, storms, floods, fires and melting polar ice in our future, yet no major 
governments are treating the underlying driver: human-driven climate change—with 
the urgent actions that it requires.  
 
The URGENT ALARMS from Mother Nature just keep getting worse as reflected by 
these five additional headlines in early 2020. 
 

• “Last month was the hottest January since scientists began keeping temperature 
records in 1880, U.S. government forecasters said Thursday.” Reported by PBS 

• “The global average land and ocean surface temperature in January was 2.05 
degrees Fahrenheit (1.14 degrees Celsius) above the average January 
temperatures for the 20th century, because of the changing climate, the National 
Oceanic and Atmospheric Administration said.” Reported by NOAA 

• “In parts of Russia, Scandinavia and eastern Canada, temperatures exceeded the 
old averages by 9 degrees Fahrenheit (5 C).” Reported by the BBC 

• “Warmer temperatures mean melting snow and ice. The extent of Arctic sea ice 
was 5.3% below the average from 1981-2010, and Antarctic sea ice was 9.8% 
below the average.” Reported by the Associated Press 

• “The hottest January after the second hottest year on record is one of those 
indications that things are warming dramatically, said University of Illinois 
climate scientist Don Wuebbles.” Reported by the Irish Times 

 
And the headlines continue in early 2020—on drought, record warm temperatures, 
bleaching of the Great Barrier reef and the terrible fires in Australia—fires which were 
followed by cyclone-driven, record downpours. 
 
Thailand hit by worst drought in forty years (Reported by Bloomberg News on 2-7-20) 
“The severe drought is adding pressure to Thailand’s struggling economy and its 
agricultural sector, which employs 11 million people. It may also further raise global 
sugar prices that have surged about 35% in the last five months on concerns that 
adverse weather is threatening crops from India to Mexico.” 
 
Antarctica just hit 65 degrees, its warmest temperature ever recorded (Washington Post 
on 2-7-20) “Just days after the Earth saw its warmest January on record, Antarctica has 
broken its warmest temperature ever recorded. A reading of 65 degrees was taken 
Thursday at Esperanza Base along Antarctica’s Trinity Peninsula, making it the 
ordinarily frigid continent’s highest measured temperature in history.” 
 

https://www.huffpost.com/entry/ipcc-report_n_5bba177be4b0876eda9ef1d7
https://www.pbs.org/newshour/science/last-month-was-hottest-january-on-record-u-s-scientists-say
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=2ahUKEwiE5JDWlJjoAhVkQRUIHYVRCgoQFjACegQIARAB&url=https%3A%2F%2Fwww.noaa.gov%2Fnews%2Fjanuary-2020-was-earth-s-hottest-january-on-record&usg=AOvVaw3ea_WoxYD-M3F_Qw07naWf
https://www.sciencefocus.com/news/last-month-was-worlds-hottest-january-on-record/
https://wtop.com/science/2020/02/last-month-was-hottest-january-on-record-us-scientists-say/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=2ahUKEwil44_ElpjoAhXlQhUIHa2fClIQFjADegQIAxAB&url=https%3A%2F%2Fwww.irishtimes.com%2Fnews%2Fenvironment%2Flast-month-was-hottest-january-since-records-began-us-official-say-1.4173565&usg=AOvVaw1K0OHB0WbeVzDnZ7XiC7j7
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=newssearch&cd=2&ved=0ahUKEwi7jdje1sTnAhXhj3IEHQTfAesQxfQBCC4wAQ&url=https%3A%2F%2Fwww.bloomberg.com%2Fnews%2Farticles%2F2020-02-07%2Fworst-thai-drought-in-40-years-is-hammering-sugar-production&usg=AOvVaw2V18jtqIRu9IFUf5mAcTuv
https://www.washingtonpost.com/weather/2020/02/07/antarctica-just-hit-65-degrees-its-warmest-temperature-ever-recorded/


Six days later, it was reported that temperatures rose to 69.3 F in a different Antarctic 
location, Seymour Island on 2-9-20, but it wasn’t yet an official record. “While the 
reading in Antarctica still needs to be confirmed, the Brazilian scientists who logged it 
called the new record "incredible and abnormal.” 
 
The Great Barrier Reef likely just experienced its most widespread bleaching event on 
record (CNN on 3-26-20) “This marks the third mass bleaching event on the reef in just 
the last five years. And scientists say that the rapid warming of the planet due to human 
emissions of heat-trapping gases are to blame. On the heels of severe bleaching events 
in 2016 and 2017 that left half of the coral on the Great Barrier Reef dead, scientists fear 

this one could be a devastating blow.” Related piece: Climate change could kill all of Earth’s 
coral reefs by 2100. 
 

Australia floods: Fire-hit Australia faces 'dangerous' downpours (BBC News on 2-7-20)  
 

• “Severe weather warnings for rain, winds and flooding have been issued for 
coastal areas of the eastern state.” 

• “Meanwhile in Western Australia, residents are hunkering down as a tropical 
cyclone approaches the state's northern coast. The cyclone is forecast to hit 
coastal areas on Saturday, unleashing powerful gusts and torrential rain.” 

• “Much of NSW has been in drought for over three years, and such conditions 
have fueled the intensity of the summer's unprecedented fires. Some fires, which 
were finally contained this week, have been burning for over two months.” 

 
It’s time to say goodbye to our most ambitious climate target ever. (Wired on 2-21-20) 
 

• “For the last four years, avoiding 1.5 degrees of warming has been at the top of 
the climate agenda. But the goal is already out of reach. Where do we go next?” 

• “In 2015, the world found its environmental rallying cry. A single line in the 
Paris Agreement – a pledge to “pursue efforts” to limit global temperature 
increase to 1.5 degrees above pre-industrial levels – became the bar against 
which efforts to stop climate change have been judged since.” 

• “Unlike any of the goals that have come before or after it, 1.5 degrees looms in 
the popular imagination like a finish line we’re desperate to avoid.” 

• “But here is the awkward truth: we have already failed. To stay below 1.5 
degrees of warming, global greenhouse gas emissions need to fall by 7.6 per 
cent every year until 2030. Instead, they are projected to keep on rising.” 

 

A Closer Look at the Fires of Australia and California 
 
The Fires Are Out, but Australia’s Climate Disasters Aren’t Over (NY Times, 2-23-20) 
 

https://www.commondreams.org/news/2020/02/13/temperature-antarctica-soars-past-69degf-noaa-reports-last-month-was-worlds-hottest
https://www.cnn.com/2020/03/25/world/great-barrier-reef-bleaching-2020-climate-change-trnd/index.html
https://www.cnn.com/2020/03/25/world/great-barrier-reef-bleaching-2020-climate-change-trnd/index.html
https://www.cnn.com/interactive/2018/08/world/great-barrier-reef/
https://www.cnn.com/2020/02/20/world/coral-reefs-2100-intl-hnk-scli-scn/index.html
https://www.cnn.com/2020/02/20/world/coral-reefs-2100-intl-hnk-scli-scn/index.html
https://www.bbc.com/news/world-australia-51420500
https://www.wired.co.uk/article/climate-crisis-temperature-target-paris-agreement
https://news.un.org/en/story/2019/11/1052171
https://news.un.org/en/story/2019/11/1052171
https://www.nytimes.com/2020/02/23/world/australia/climate-change-extremes.html?referringSource=articleShare


• “Devastating floods came soon after the bush fires. Scientists call it “compound 
extremes,” as one catastrophe intensifies the next.” 

• “First a drought, then a devastating bush fire, then a foot of rain from a tropical 
storm. 

• “With floods destroying homes not far from where infernos recently raged, they 
are confronting a cycle of what scientists call “compound extremes”: one climate 
disaster intensifying the next.” 

 
It’s the same story all over the world, temperatures are rising as we continue to set new 
records every year when it comes to adding more CO2 to the atmosphere. These two 
charts represent temperature increases in Australia (Celsius) and in California 
(Fahrenheit) since the early 1900’s.  
 

 
 

 
 



Whether it’s increasing temperatures, record-setting fires, melting ice, severe drought or 
unprecedented storms, there is no longer any doubt that Nature is exacting her revenge 
as scientists have been predicting since the 1980’s. This next chart (from Petit Climate 
Graphs) of the twenty largest wildfires in California since 1932 is particularly revealing. 
The size of the circles represents the relative size of those twenty wildfires. 
 

• Notice that nineteen of those twenty fires have occurred in the last forty years of 
this 100-year chart that covers from 1920 to 2020. 

• Also notice that the largest fires have all occurred since the year 2000 and they 
keep on getting bigger—with the largest of all occurring in 2018. 

 

 
 
Later in the Wired article referenced above, the authors report how the USA is fitting 
into the global GHG emissions picture: “In the world’s second-largest polluter, the 
United States, which is expected to officially withdraw from the Paris Agreement in 
November 2020, emissions in 2018 rose by 3.4 per cent year-on-year—the biggest rise in 
eight years. There is no clear indication that global CO2 emissions are declining.” 
 
Many climate scientists are now predicting that not only do we have zero chance of 
meeting the 1.5 degrees Celsius increase in the Paris Agreement, but that the overall 
average increase will almost certainly exceed 3.0 degrees above the 1750 pre-industrial 
levels, with one source predicting an increase of as much as 10 degrees C. Although all 
of the predictions are terrifying, I prefer to look on the bright side and conclude that 
these new predictions may serve as the huge wake-up that we have been needing. The 
authors of the above referenced piece agree. They write: 
 
“But there is an opportunity in this failure. Admitting that we failed to prevent 1.5 
degrees of warming might force us to come to grips with the reality of our climate 

https://sites.google.com/view/pettitclimategraphs
https://sites.google.com/view/pettitclimategraphs
https://www.wired.co.uk/article/climate-crisis-temperature-target-paris-agreement
http://arctic-news.blogspot.com/2017/05/abrupt-warming-how-much-and-how-fast.html


situation: that it’s a long-haul slog of reduction and adaptation with no clear finishing 
points. Leaving behind 1.5 degrees might not be the ending that it feels like—it could be 
the start of a whole new era of climate action. 

 
The Canary in the Coal Mine 

 
No doubt you are familiar with that phrase. It’s an allusion to the caged birds that 
miners in the old days would carry down into the mine tunnels to detect the existence 
of dangerous gases, like carbon monoxide. If present, those gases would kill the canary 
before they would kill the miners—serving as a warning to exit the tunnels quickly. Our 
modern-day version of those ill-fated canaries, is the rapidly melting Arctic Ocean—a 
stark warning that the worst phases of climate change are drawing near.  
 
The image below by Jim Pettit was prepared using data from the Polar Science Center at 
the University of Washington. This kind of data first became available in 1979, which is 
when we started receiving detailed information via satellites. On the graph below, there 
are twelve lines—one for each month of the year. The blue line at the bottom is 
September, when the annual minimum Artic Sea Ice volume (in cubic kilometers) is 
recorded every year of the satellite record.  
 
The bright line at top of the graph represents the month of March, when the annual 
maximum volume is recorded each year. Notice that the sea ice volume has declined in 
every single month of the year since 1979, when the satellite records first became 
available. 
 

 
 

http://psc.apl.uw.edu/research/projects/arctic-sea-ice-volume-anomaly/


As the title of the above chart states, these data represent the percentage of 1979 
volumes (in thousands of cubic kilometers) for each month, during the period from 
1979 to 2019. At the top left of the chart, each month started in 1979 at 100%. In the most 
recent year, the September volume was about 75% lower than in 1979 and the March 
volume is about 33% lower than in March of 1979. 
 
To be sure, the Arctic Sea Ice volume has been steadily declining since 1979 and will 
most certainly continue to decline. The next chart represents another way of looking at 
the “big picture” regarding sea ice in the Arctic. It features, by decade, the average sea 
ice extent. The top line is for 1979 to 1990 and the next lower line is for the nineties, 
followed by the first two decades of the 21st century.   
 

 
 
Notice how the sea ice reaches its annual minimum every year in September (the center 
of the chart). Also notice the large gaps between the last three decades as the melting of 
the Arctic ice has accelerated—losing far more ice in later years. It continues to get 
worse—now averaging a loss of more a million square kilometers per year—an area 
about four times the size of the state of California. Climate scientists around the world 
know that we are headed for an ice-free Arctic; it’s just a question of when. 
 
I prepared the above chart using an interactive graph at nsidc.org. Later, I sent it to Dr. 
Peter Wadhams (one of the scientists in Chapter Four) and noted that the four decadal 
lines never touch any of the other lines. This proves that the Arctic is steadily losing ice 
every single month of the year—and will eventually reach zero in a future August or 

https://nsidc.org/arcticseaicenews/charctic-interactive-sea-ice-graph/


early September—maybe before the middle of this decade. Some scientists think it 
might be much sooner.  
 
Dr. Wadhams responded that he would start using this chart in his lectures in Turin 
and Ancona, Italy, stating:  
 

“I'll include this in the lectures because: (1) it demonstrates continued loss of 
summer ice, and, increasingly, of ice in other seasons— and (2) as you say, the 
lack of overlap of curves is significant because it means there is a continuing loss 
of ice in all seasons.” 

 
So, with all of that ice melting in the Arctic, what about the ice in the Antarctic, what is 
happening there? Based on the headline above about the Antarctic hitting record high 
temperatures in February of 2020, it should come as no surprise that there are some 
terrifying things that are happening to the glaciers down there.  
 
On 2-20-2020, The New Yorker published a very enlightening article on that topic by 
Robin Wright. The piece began with this statement and continued with a few more 
troubling bits of information—also shown here:  
 

“The ice in Antarctica is melting six times faster than it did forty years ago, 
resulting in more calving of icebergs—with existential stakes. 
 
For the past ten thousand years or so, glaciers shrank in summer and grew 
in winter, but they had a mean or average size that was stable over time, 
he said. “Now, all the glaciers are receding. And that’s because it’s 
warmer, so they shrink more in the summer and expand less in the 
winter—and there’s less and less ice.” 
 
At least eighty per cent of the planet’s fresh water is also contained in 
Antarctica’s ice. Icebergs that melt help replenish supplies. Again, the 
issue is balance. If Antarctica were to completely melt, the oceans would 
rise around the world by up to two hundred feet, an apocalyptic event that 
would reconfigure the globe’s geography.” 
 

Clearly, it’s an entirely different situation in Antarctica, but troubling just the same. As 
for the Arctic Ocean, Dr. Wadhams predicts that it will be ice-free for the first time in 
millions of years—during the month of September—well before 2030. When that 
happens, there will be no multi-year ice remaining—the average thickness will be lower 
and the ice-free period each year will increase in the years ahead—first to include parts 
of August and October, later to include July through November and eventually, it will 
be completely ice-free year around. To get a visual of what he is talking about—take a 

https://www.newyorker.com/news/dispatch/antarcticas-ice-the-one-war-that-the-human-species-cant-lose
https://www.newyorker.com/news/dispatch/antarcticas-ice-the-one-war-that-the-human-species-cant-lose
https://www.youtube.com/watch?v=2XKYdSqf2ss


look at this excellent two-minute video from the NASA Goddard Space Flight Center at 
the end of the Arctic melting season in 2019. 
 
A dark blue, ice-free Arctic, will absorb heat in an area that has always reflected heat 
(albedo) back into space from the bright white ice and snow. That will cause the Arctic 
Ocean to warm even more, triggering a number of self-reinforcing feedback loops that 
will kick-in and may result in large, unprecedented amounts methane being released 
from the permafrost in the shallower areas. Although this should be a frightening time 
for all of us, most of the uninformed public believes that an ice-free Arctic would be a 
good thing—for tourism, for more efficient shipping lanes and, of course, for new 
sources of petroleum, which is the last thing that we need. 
 
This book was published on 4-22-20, the fiftieth anniversary of Earth Day—a time for a 
new beginning, right? People talk about a new beginning all the time but one never 
seems to happen. For a true new beginning, we need a legitimate conceptual plan for 
the future—a plan designed for success and one that features a truly workable solution 
for slowing and avoiding the worst effects of climate change. 
 
So how are we doing with that new beginning? So far, we don’t see anything, 
anywhere, that would suggest we are beginning to get a handle on climate change. 
Thanks to people like Greta Thunberg and to groups like the Extinction Rebellion, more 
and more people are becoming aware of the dilemma in which we find ourselves—but 
so far there has been no meaningful action that’s actually going to make a positive 
difference.  
  
With all of this going on, you may be wondering, what will happen next? What kind of 
future do we have? In the next chapter, nine “big picture” scientists, including Dr. 
Wadhams, weigh in on what they believe the future holds for humanity—as they each 
interpret their version of the outcry that we are all hearing from nature. 

 
 

“An act of violence against nature should be judged as severely  
as that against society or another person.” 

 

—Dr. Michael W. Fox 
 

https://www.youtube.com/watch?v=2XKYdSqf2ss
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