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Inconvenient Uncertainties 

By GERNOT WAGNER and MARTIN L. WEITZMAN – 10 Oct 2013 – The New York Times 

CAMBRIDGE, Mass. — The headline in The New York Times yesterday was succinct. “By 2047, Coldest 

Years May Be Warmer Than Hottest in Past, Scientists Say.” Not, say, “around 2050” or “within our lifetime.” 

The specificity makes the crisis feel real, imminent and terrible. Call it a convenient truth. The story was about a 

new study published this week in the journal Nature that calculated that by 2047, the average temperature will 

be hotter across most parts of the planet than it had been at those locations in any year between 1860 and 2005.  

In truth, attention to the year 2047 is misguided. Climate around the world has already changed to a point where 

we can perceive humanity’s fingerprint. Extreme weather events like the two hurricanes that hit New York City 

in the past two years are going to be only more intense in the future.  

The study’s authors acknowledged the uncertainties, adding a margin of error of five years to the 2047 estimate. 

The date will occur at different times in different places, with the tropics being the most immediately 

vulnerable. Their caveats underscored the uncertainties inherent in making predictions about our climate future.  

Specificity can help reduce the numbing complexity of climate change to something that we can all understand 

— and fear. And perhaps that is the first step in mobilizing to fix the problem. But scientists speak in 

probabilities. They can measure where we are and venture predictions of where we are going; they cannot tell 

us precisely where temperatures will end up, what the impacts will be, and where important tipping points lie 

along the way. Global atmospheric levels of carbon dioxide passed 400 parts per million earlier this year — 

higher than at any time in the last three million years. Even at these concentrations, we are facing enormous 

uncertainties.  

Roughly three million years ago, global sea levels were 50 to 80 feet higher than today, and camels lived in 

Canada, which just goes to show how large the uncertainties truly are. We aren’t anywhere close to turning this 

around. The atmospheric concentrations of greenhouse gases are still going up, and that increase is still 

accelerating.  

What this will mean for future temperatures is hard to pinpoint with precision, but we estimate that without 

further action to reduce emissions, the planet is on track to see the eventual global average rise by at least 3 

degrees Celsius (5.4 degrees Fahrenheit) above preindustrial levels. This is most likely past the point when we 

will see the melting of the ice sheets in Greenland and West Antarctica, raising sea levels by dozens of feet. But 

putting too much emphasis on one particular temperature figure is like zeroing in on the year 2047.  

What is scarier still is the uncertainty about the truly extreme outcomes. Our own calculations estimate that 

there is a roughly 5 percent to 10 percent chance that the eventual average temperature could be 6 degrees 

Celsius higher, rather than 3. What this would mean is outside anyone’s imagination, perhaps even Dante’s. We 

can obsess about all of these scenarios. A rise of three degrees would be bad enough. But when you factor in the 

uncertainty, there is even more reason to put global warming on an even more sharply decreasing path.  

The best way to do that would be to put a global price on carbon dioxide pollution. Making it more expensive to 

pollute would redirect the ingenuity, effort and money from a high-carbon, low-efficiency economy to creating 



a new, low-carbon, high-efficiency one. The world is a messy place. The scientific method imposes some order, 

but in the case of climate change, that order is probabilistic. For the sake of science and the planet, we should 

not become distracted by a false sense of certitude. Imprecise truths are the most inconvenient ones. We know 

enough to act now. What we don’t know should prompt us to even more decisive action.  

Gernot Wagner is a senior economist at the Environmental Defense Fund. Martin L. Weitzman is a professor of 

economics at Harvard University. They are co-authors of the forthcoming book “Climate Shock.”  
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By 2047, Coldest Years May Be Warmer Than 

Hottest in Past, Scientists Say 

By JUSTIN GILLIS – 9 Oct 2013 – The New York Times 

If greenhouse emissions continue their steady escalation, temperatures across most of the earth will rise to 

levels with no recorded precedent by the middle of this century, researchers said Wednesday. According to 

research, temperatures beyond historical bounds will increase stress on rain forests like those in Brazil.  

Scientists from the University of Hawaii at Manoa calculated that by 2047, plus or minus five years, the average 

temperatures in each year will be hotter across most parts of the planet than they had been at those locations in 

any year between 1860 and 2005. To put it another way, for a given geographic area, “the coldest year in the 

future will be warmer than the hottest year in the past,” said Camilo Mora, the lead scientist on a paper 

published in the journal Nature.  

Unprecedented climates will arrive even sooner in the tropics, Dr. Mora’s group predicts, putting increasing 

stress on human societies there, on the coral reefs that supply millions of people with fish, and on the world’s 

greatest forests.  

“Go back in your life to think about the hottest, most traumatic event you have experienced,” Dr. Mora said in 

an interview. “What we’re saying is that very soon, that event is going to become the norm.”  

The research comes with caveats. It is based on climate models, huge computer programs that attempt to 

reproduce the physics of the climate system and forecast the future response to greenhouse gases. Though they 

are the best tools available, these models contain acknowledged problems, and no one is sure how accurate they 

will prove to be at peering many decades ahead.  

The models show that unprecedented temperatures could be delayed by 20 to 25 years if there is a vigorous 

global effort to bring emissions under control. While that may not sound like many years, the scientists said the 

emissions cuts would buy critical time for nature and for human society to adapt, as well as for development of 

technologies that might help further reduce emissions.  

Other scientists not involved in the research said that slowing emissions would have a bigger effect in the long 

run, lowering the risk that the climate would reach a point that triggers catastrophic changes. They praised the 

paper as a fresh way of presenting information that is known to specialists in the field, but not by the larger 

public.  
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“If current trends in carbon dioxide emissions continue, we will be pushing most of the ecosystems of the world 

into climatic conditions that they have not experienced for many millions of years,” said Ken Caldeira, a 

climate researcher at the Carnegie Institution for Science in Stanford, Calif.  

The Mora paper is a rarity: a class project that turned into a high-profile article in one of the world’s most 

prestigious scientific journals.  

Dr. Mora is not a climate scientist; rather he is a specialist in using large sets of data to illuminate 

environmental issues. He assigned a class of graduate students to analyze forecasts produced by 39 of the 

world’s foremost climate models. The models, whose results are publicly available, are operated by 21 research 

centers in 12 countries, and financed largely by governments.  

Thousands of scientific papers have been published about the model results, but the students identified one area 

of analysis that was missing. The results are usually reported as average temperature changes across the planet. 

But that gives little sense of how the temperature changes in specific places might compare with historical 

norms. “We wanted to give people a really relatable way to understand climate,” said Abby G. Frazier, a 

doctoral candidate in geography.  

So Dr. Mora and his students divided the earth into a grid, with each cell representing 386 square miles. 

Averaging the results from the 39 climate models, they calculated a date they called “climate departure” for 

each location — the date after which all future years were predicted to be warmer than any year in the historical 

record for that spot on the globe.  

The results suggest that if emissions of greenhouse gases remain high, then after 2047, more than half the 

earth’s surface will experience annual climates hotter than anything that occurred between 1860 and 2005, the 

years for which historical temperature data and reconstructions are available. If assiduous efforts were made to 

bring emissions down, that date could be pushed back to 2069, the analysis found.  

With the technique the Mora group used, it is possible to specify climate departure dates for individual cities. 

Under high emissions, climate departure for New York City will come in 2047, the paper found, plus or minus 

the five-year margin of error. But lower emissions would push that to 2072. For Beijing, climate departure 

would come in 2046 under high emissions, or 2078 under lower emissions. The dates for Moscow are 2063 and 

2092; for Washington, 2047 and 2071.  

Perhaps the most striking findings are in the tropics. Climate variability there is much smaller than in high 

latitudes, and the extra heat being trapped by greenhouse gases will push the temperature beyond historical 

bounds much sooner, the research found. Under high emissions, the paper found a climate departure date of 

2031 for Mexico City, 2029 for Jakarta and for Lagos, Nigeria, and 2033 for Bogotá, Colombia.  

Many people perceive climate change to be most serious at the poles, and the largest absolute changes in 

temperature are already occurring in the Arctic and parts of Antarctica. But the Mora paper dovetails with 

previous research suggesting that the biggest risks to nature and to human society, at least in the near term, may 

actually be in the tropics.  

People living in the tropics are generally poor, with less money to adapt to climate change than people in the 

mid-latitude rich countries that are burning the most carbon-based fuels and contributing most of the emissions. 

Plants and animals in the tropics also are accustomed to a narrow temperature range. Organisms that do not 

have the genetic capacity to adapt to rapid climatic changes will be forced to move, or will be driven to 

extinction, climate scientists say.  

“I am certain there will be massive biological and social consequences,” Dr. Mora said. “The specifics, I cannot 

tell you.”  
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