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By a host of measures that climatologists keep a close eye on, 2016 is poised to be one of the most worrisome

years ever observed.

5 charts that show the severity of climate
change

By Matt Rocheleau
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The effects of climate change have been particularly pronounced this year.
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By a host of measures that climatologists keep a close eye on, 2016 is poised to be one of the most

worrisome ever observed. Here are some of the biggest developments:

Record global warmth

This year will very likely go down as the warmest ever

recorded, the World Meteorological Organization said

earlier this month.

Through the first 10 months of 2016, global surface

temperatures on land, sea, and land and sea combined,

were all at record highs, according to data tracked by the

National Oceanic and Atmospheric Administration.
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When were the previous records set? In 2015.
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A chart showing declining ice levels at the

planet’s poles sent some corners of the Internet

into a mild tizzy over the last few days.

 South Shore officials to meet on

climate change

Land temperatures in 2016 have been 2.66 degrees Fahrenheit above the average for the 20th

century; ocean temperatures 1.39 degrees above average; and land and ocean temperatures combined

1.75 degrees above average, according to NOAA.

More and more extreme weather

It’s not your imagination. Increasingly extreme weather has been observed in recent years across the

United States, records show.
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Such weather is one expected result of human-caused

global warming.

According to the U.S. Climate Extremes Index, which

considers both the frequency of extreme weather and how

much land area is affected by such conditions nationwide,

the first 10 months of 2016 ranked as the third most-

extreme when compared with the same period in other

years. The year 2012 holds the record, followed by 1934.

Records date back to 1910.

While that index focuses on the US, there have been signs across the world of increasingly extreme

weather.

Sea level rise flooding coastal communities

Scientists in recent years have attributed an increasing number of cases of coastal flooding to sea level
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rise triggered by global warming.

And experts said the flooding from king tides that coastal communities around the world experienced

this year offer a preview of the kind of flooding we can expect to see on a far more frequent basis as

oceans continue to rise.

A pair of new studies published this year also highlighted how sea level rise may hit hard in New

England.

One of the studies documented how the world’s oceans have risen significantly in recent decades, and

at a far faster pace than in preceding centuries. It also said that seas are expected to rise faster in our

region than in other parts of the world.

The other study said the impact of climate change on Boston, including sea level rise, will be far worse

than previously thought.

Sea ice hits record lows

http://climate.nasa.gov/vital-signs/sea-level/
https://www.bostonglobe.com/metro/2016/11/17/king-tide-flooding-preview-everyday-norm-can-expect-due-global-warming/xtfzFaYF3M6F7V8Kv8XtpO/story.html
https://www.bostonglobe.com/metro/2016/02/25/sea-level-rise-here-was-quicker-century-than-elsewhere-and-that-bodes-ill-for-future/t7XOCWqGsnW1kPKH84W5BJ/story.html
https://www.bostonglobe.com/metro/2016/06/22/climate-change-could-have-even-worse-impact-boston-than-previously-expected/S6hZ4nDPeUWNyTsx6ZckuL/story.html


5 climate change clues from 2016 that have scientists worried - The Boston Globe

https://www.bostonglobe.com/metro/2016/11/22/climate-change-clues-from-that-have-scientists-worried/NoVztJq65ogcibC8jjRlyO/story.html[1/12/2017 9:02:48 PM]

This week, the extent of sea ice surrounding the Arctic and Antarctic regions were both at record lows

for this time of year — marking the first time scientists have simultaneously found record low ice

levels at both of the planet’s poles.

Scientists say the below-normal sea ice extent in the Arctic is particularly worrisome because it is a

strong indication of the effects of climate change, which have persisted in that region for years.

Decreasing the extent of reflective sea ice exposes more dark ocean surface that absorbs sunlight and

accelerates warming.

Melting sea ice does not cause sea levels to rise — melting land ice causes that, but land ice has also

been decreasing in recent years.

Thankfully, the recent sudden decrease in sea ice in the Antarctic, while surprising, is not as

worrisome to experts, in part because it is believed to have been caused more by short-term weather

conditions than global warming.
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Greenhouse gas concentrations hit record highs

Scientists say greenhouse gas emissions are driving the record warmth that’s been causing more

extreme weather, rising seas, and melting ice.

Concentration of carbon dioxide in the planet’s atmosphere averaged a record-high 400 parts per

million in 2015, according to the World Meteorological Organization.

CO2 levels had previously reached the 400 ppm threshold for certain months of the year and in

certain locations, but never before on a worldwide average basis for an entire year.

Conditions appear to have worsened this year.

http://climate.nasa.gov/vital-signs/carbon-dioxide/
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The organization said recently it predicts CO2 concentrations will stay above 400 ppm for all of 2016,

and, because CO2 remains in the atmosphere for thousands of years, it may not dip back below the

400 ppm threshold level “for many generations.”

Matt Rocheleau can be reached at matthew.rocheleau@globe.com. Follow him on Twitter @mrochele

 SHOW 52 COMMENTS

Stay updated, right in your news feed.

Top 10 Trending Articles

Most Viewed

Like 433K

Most Commented Most Shared

Brookline woman found dead in home; sister may have live…

Patriots player Martellus Bennett ‘saves the day,’ fulfills sch…

Healey wins showdown with Exxon Mobil

javascript:void(0);
http://public.wmo.int/en/media/press-release/globally-averaged-co2-levels-reach-400-parts-million-2015
mailto:matthew.rocheleau@globe.com
http://twitter.com/mrochele
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
https://www.bostonglobe.com/metro/2017/01/11/brookline-woman-found-dead-home-sister-may-have-lived-with-body-for-more-than-year/La0u6GpnNEWn8vu4nBC07I/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/metro/2017/01/11/patriots-player-martellus-bennett-saves-day-fulfills-school-fundraiser/RB6alNpA1RB2DnvJyqRakN/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/metro/2017/01/11/patriots-player-martellus-bennett-saves-day-fulfills-school-fundraiser/RB6alNpA1RB2DnvJyqRakN/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/metro/2017/01/11/healey-wins-showdown-with-exxon-mobil/HwActch6RI8WQVKdlfJJ9I/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/metro/2017/01/11/healey-wins-showdown-with-exxon-mobil/HwActch6RI8WQVKdlfJJ9I/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/lifestyle/2017/01/11/bradypjs/BzNlj2GQO5tWRFPCYLkPtM/story.html?p1=Article_Trending_Most_Viewed


5 climate change clues from 2016 that have scientists worried - The Boston Globe

https://www.bostonglobe.com/metro/2016/11/22/climate-change-clues-from-that-have-scientists-worried/NoVztJq65ogcibC8jjRlyO/story.html[1/12/2017 9:02:48 PM]

MY ACCOUNT

LOGOUT

MANAGE MY ACCOUNT

DOWNLOAD CUSTOMER SERVICE APP

SIGN UP FOR NEWSLETTERS

CONTACT

HELP

FAQS

GLOBE NEWSROOM

ADVERTISE

SOCIAL

FACEBOOK

TWITTER

GOOGLE+

MORE

EPAPER

NEWS IN EDUCATION

ARCHIVES

PRIVACY POLICY

TERMS OF SERVICE

TERMS OF PURCHASE

YOUR AD CHOICES

WORK AT BOSTON GLOBE MEDIA

SUBSCRIBE BOSTON GLOBE INSIDERS EPAPER EDITION

Learn more

© 2017 BOSTON GLOBE MEDIA PARTNERS, LLC

If I sleep like Tom Brady, will I be like Tom Brady?

Amid L.L. Bean backlash, Donald Trump looks to help Main…

Tito Jackson to run for Boston mayor against Walsh

Politics, profits and the president at L.L. Bean

Millennials channel HGTV when buying houses

Here’s why Sasha Obama was absent during her dad’s presi…

Michael Floyd says the quiet life in Foxborough agrees with …

https://www.bostonglobe.com/logout?p1=BGFooter
https://manage.bostonglobe.com/cs/mc/login.aspx?p1=BGFooter
https://itunes.apple.com/us/app/boston-globe-customer-service/id842897634?mt=8
https://www.bostonglobe.com/newsletters?p1=BGFooter_Newsletters
https://bostonglobe.custhelp.com/app/home?p1=BGFooter
https://bostonglobe.custhelp.com/app/answers/list?p1=BGFooter
https://www.bostonglobe.com/tools/help/stafflist?p1=BGFooter
https://www.bostonglobemedia.com/
https://www.facebook.com/globe
https://twitter.com/#!/BostonGlobe
https://plus.google.com/108227564341535363126/about
http://epaper.bostonglobe.com/launch.aspx?pbid=2c60291d-c20c-4780-9829-b3d9a12687cf
http://nieonline.com/bostonglobe/
https://secure.pqarchiver.com/boston-sub/no_default.html?ss=1&url=%2Fboston-sub%2Fadvancedsearch.html
https://www.bostonglobe.com/tools/help/privacy?p1=BGFooter
https://www.bostonglobe.com/tools/help/terms-service?p1=BGFooter
https://www.bostonglobe.com/termsofpurchase?p1=BGFooter
https://www.bostonglobe.com/2014/03/07/your-choices/dwLYdic9FdW82vCiUsS4eL/story.html?p1=BGFooter
https://www.bostonglobemedia.com/careers
https://subscribe.bostonglobe.com/B8829/?p1=BGFooter_DigitalSubscription
https://www.bostonglobe.com/insiders?p1=BGFooter
http://epaper.bostonglobe.com/
https://www.bostonglobe.com/lifestyle/2017/01/11/bradypjs/BzNlj2GQO5tWRFPCYLkPtM/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/lifestyle/2017/01/11/bradypjs/BzNlj2GQO5tWRFPCYLkPtM/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/business/2017/01/12/amid-bean-backlash-donald-trump-looks-help-maine-company/9NJSspV1uEypUiHtGLjnIK/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/business/2017/01/12/amid-bean-backlash-donald-trump-looks-help-maine-company/9NJSspV1uEypUiHtGLjnIK/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/metro/2017/01/11/want-become-mayor-city-boston/TYzhdBedgz1V0eidjiBwUM/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/metro/2017/01/11/want-become-mayor-city-boston/TYzhdBedgz1V0eidjiBwUM/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/business/2017/01/09/llbean/jU1bOW73QqRhmYAN5pSj4N/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/business/2017/01/09/llbean/jU1bOW73QqRhmYAN5pSj4N/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/lifestyle/real-estate/2017/01/12/hcirashgtv/Dc7Q4j06ZrCoOuJAOhZZ9M/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/lifestyle/real-estate/2017/01/12/hcirashgtv/Dc7Q4j06ZrCoOuJAOhZZ9M/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/news/politics/2017/01/10/here-why-sasha-obama-was-absent-during-her-dad-presidential-farewell/FHy3N8fzruoyEx3t8skqgI/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/news/politics/2017/01/10/here-why-sasha-obama-was-absent-during-her-dad-presidential-farewell/FHy3N8fzruoyEx3t8skqgI/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/sports/patriots/2017/01/11/michael-floyd-says-quiet-life-foxborough-agrees-with-him/XGjWxFU5fIfG2PonmShCfJ/story.html?p1=Article_Trending_Most_Viewed
https://www.bostonglobe.com/sports/patriots/2017/01/11/michael-floyd-says-quiet-life-foxborough-agrees-with-him/XGjWxFU5fIfG2PonmShCfJ/story.html?p1=Article_Trending_Most_Viewed

	bostonglobe.com
	5 climate change clues from 2016 that have scientists worried - The Boston Globe


	liQzhqalJseU8vc3RvcnkuaHRtbAA=: 
	form5: 
	input3: 
	button1: 


	xzZT9BY3JvYmF0V2ViQ2FwVElENwA=: 
	form0: 
	lsd: AVrnskNd
	href: https://www.facebook.com/globe
	new_ui: true
	action: like
	nobootload: 
	iframe_referer: https://www.bostonglobe.com/metro/2016/11/22/climate-change-clues-from-that-have-scientists-worried/NoVztJq65ogcibC8jjRlyO/story.html
	r_ts: 1484272920
	ref: 
	xfbml: 1
	app_id: 751395421611272
	button3: 
	lsd_(1): AVrnskNd
	href_(1): https://www.facebook.com/globe
	new_ui_(1): true
	action_(1): like
	nobootload_(1): 
	iframe_referer_(1): https://www.bostonglobe.com/metro/2016/11/22/climate-change-clues-from-that-have-scientists-worried/NoVztJq65ogcibC8jjRlyO/story.html
	r_ts_(1): 1484272920
	ref_(1): 
	xfbml_(1): 1
	app_id_(1): 751395421611272




