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The fields of rippling 
ice 500 feet below the 
NASA plane give way to the 
blue-green of water dotted 
with irregular chunks of 
bleached-white ice, some 
the size of battleships, some 
as tall as 15-story buildings.

Like nearly every other 
glacier on Greenland, the 
massive Kangerlussuaq is 
melting. In fact, the giant 
frozen island has seen 
one of its biggest melts 
on record this year. NASA 
scientist Josh Willis is now 
closely studying the phe-
nomenon in hopes of figur-
ing out precisely how global 
warming is eating away at 
Greenland’s ice.

Specifically, he wants to 
know whether the melting 
is being caused more by 
warm air or warm seawater. 
The answer could be crucial 
to Earth’s future.

Water brings more heat 
to something frozen faster 
than air does, as anyone 
who has ever defrosted 
a steak under the faucet 
knows.

If Willis’  theory that 
much of the damage is 
from the water turns out to 
be correct, he said, “there’s 
a lot higher potential for 
Greenland to melt more 
quickly than we thought.” 
And that means seas rising 
faster and coastal communi-
ties being inundated more.

Green land  conta ins 

enough ice to make world 
sea levels rise by 20 feet if 
it were all to melt. In a sin-
gle day this month, it lost 
a record 13.7 billion tons 
(12.5 billion metric tons) 
by one estimate.

“It’s a little scary,” Willis 
said as looked down on an 
area filled with more water 
than ice. “We’re definitely 
watching the ice sheet dis-
appear in front of us.”

Climate change is eating 
away at Greenland’s glaciers 
in two ways. The most obvi-
ous way is from the warm 
air above, which has been 

brutal this summer, with a 
European heat wave in July 
working like a hair dryer 
on the ice. The other way 
is from warm, salty water, 
some of it  from North 
America’s Gulf Stream, 
nibbling at coastal glaciers 
from below.

When University of Geor-
gia ice scientist Tom Mote, 
who isn’t part of this proj-
ect, started studying Green-
land’s glaciers in the early 
1990s, researchers really 
didn’t think the water was 
a big factor.

Willis’ project — called 

Oceans Melting Greenland, 
or OMG — is showing that 
it is. Now the question is 
how much and how fast.

What Willis is measuring 
is the water 660 feet (200 
meters) or more below the 
surface, which is warmer 
and saltier than the stuff 
that touches the air. It’s this 
deep water that does the 
major damage.

To measure this, NASA 
i s  spending f i ve  years 
crisscrossing the island in 
a tricked-out 77-year-old 
DC-3 built for World War II. 
Willis, project manager Ian 

McCubbin and mechanic 
Rich Gill drop long, cylin-
drical probes through a 
special tube in the floor of 
the plane, watching as the 
sensors parachute down 
and then dive into the chilly 
water.

McCubbin then waits 
for a tone on his computer 
that tells him the probe is 
underwater and measuring 
temperature and salinity. 
When all of the flight’s five 
probes start signaling — 
with a sound McCubbin 
likens to “a fax machine or 
an AOL modem” — he and 
Willis high-five.

Meanwhile, pilots Andy 
Ferguson and Don Watrous 
bank the plane toward the 
blue-green spots, looking 
for the next target and 
pointing out stunning giant 
icebergs and signs of glacial 
retreat over the radio.

As the data is radioed 
back from one $2,000 probe 
now deep in the water near 
Kangerlussuaq in eastern 
Greenland, it initially looks 
like the temperature hasn’t 
changed much over the last 
year or two, which could 
be good news. But that’s 
just one data point. Each 
year for the past four years, 
NASA has been looking at 
all of Greenland, and the 
numbers overall haven’t 
been quite as comforting.

If the water is playing 
a much bigger role than 
scientists thought, it could 
mean seas will be rising 

faster and higher than 
expected. That’s because 
90% of the heat energy 
from climate change goes 
into the oceans, Willis said. 
Warm water provides “a 
bigger bang for the buck” 
than air when it comes to 
melting ice, Willis said.

Just how crucial seawater 
is to melting was illustrated, 
somewhat paradoxically, by 
the Jakobshavn glacier, the 
fast-shrinking glacier on 
Greenland’s more popu-
lated west coast. In recent 
years, it suddenly started to 
grow a bit, probably because 
of a cooling of waters as a 
result of a temporary shift 
in weather and water-cur-
rent patterns, Willis said.

In general, oceans warm 
up much more slowly than 
the air, yet they stay warmer 
longer. The water weakens 
glaciers and causes ice-
bergs to break loose. Those 
icebergs eventually melt, 
adding to the seas.

“Some of them are as big 
as a city,” Willis said.

A 2019 study by Danish 
climate scientist Ruth Mot-
tram looked at 28 glaciers 
in Greenland with long-
term data. Nearly all are 
melting, with only one or 
two that could be consid-
ered somewhat stable.

“One glacier retreating 
looks like carelessness, 
but 28 retreating is the 
sign of something going 
on,” Mottram told The 
Associated Press.

NASA tracking Greenland ice melt
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NASA project manager Ian McCubbin, left, and NASA scientist Josh Willis check data 
Wednesday from a probe that they just dropped from a plane as they fly on a mission to 
track melting ice in eastern Greenland.
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FLAGSTAFF, Ariz. — Snow 
swamped mountains across the 
U.S. West last winter, leaving 
enough to thrill skiers into the 
summer, swelling rivers and 
streams when it melted, and 
largely making wildfire restric-
tions unnecessary. But the wet 
weather can be misleading.

Climate change means the 
region is still getting drier and 
hotter.

“It only demonstrates the wide 
swings we have to manage going 
forward,” James Eklund, former 
director of the Upper Colorado 
River Commission, an interstate 
agency that ensures river water is 
doled out properly, said earlier 
this year. “You can put an ice cube 
— even an excellent ice cube — 
in a cup of hot coffee, but eventu-
ally it’s going to disappear.”

For the seven states relying on 
the Colorado River, which carries 
melted snow from the Rocky 
Mountains to the Gulf of Cali-
fornia, that means a future with 
increasingly less water for farms 
and cities.

Climate scientists say it’s hard 
to predict how much less. The 
river supplies 40 million people 
in Arizona, California, Colorado, 
Nevada, New Mexico, Utah and 
Wyoming as well as a $5 billion-a-
year agricultural industry.

The U.S. Bureau of Reclama-
tion on Thursday will release its 
projections for next year’s supply 
from Lake Mead, a key reservoir 
that feeds Colorado River water to 
Nevada, Arizona, California and 
Mexico.

After a wet winter, the agency is 
not expected to require any states 
to take cuts to their share of water.

But that doesn’t mean condi-
tions are improving long term. 

Arizona, Nevada and Mexico 
could give up some water volun-
tarily in 2020 under a drought 
contingency plan approved by the 
seven states earlier this year.

Here is a look at the Colorado 
River amid climate change:

Colorado River flow
Much of the water in the Col-

orado River and its tributaries 
originates as snow.

As temperatures r ise and 
demand grows, the water supply 
declines. Even if more snow and 
rain fell, it wouldn’t necessarily 
all end up in the river. Plants 
will suck up more water, and it 
will evaporate quicker.

Brad  Uda l l ,  a  wa ter  and 
climate research scientist at 

Colorado State University, said 
the river’s flow could decrease 
even further to 20% by 2050 
and 35% by 2100.

“On any given day, it’s hotter, 
we have more days for a grow-
ing season to occur, we have a 
thirstier atmosphere,” he said. 
“When you put all those things 
together, you lose flow in the 
river.”

Climate change
Climate change doesn’t mean 

the American West will be hot and 
dry all the time. Extreme swings 
in weather are expected as part 
of a changing climate — some-
thing Udall has called “weather 
whiplash.”

The Southwest got a reprieve 

this  year  wi th average and 
above-average snowfall following 
a year that sent many states into 
extreme drought. Nearly empty 
reservoirs quickly rose, including 
Lake Mead and Lake Powell — 
the largest manmade reservoirs 
in the country that hold Colorado 
River water.

The lakes still are far below 
capacity, steadily declining since 
2000 with a bigger spike after 
winter 2011.

A wet year interrupting years of 
dryness isn’t uncommon.

“We’re very thankful for this 
gain in wet hydrology and storage 
in the reservoirs that happened 
this year, but we know we can lose 
it just as fast,” said Carly Jerla with 
the U.S. Bureau of Reclamation.

Drought
Many states declared an end to 

short-term drought this year, based 
on the U.S. Drought Monitor, 
which looks at land conditions.

The map is produced by the 
National Drought Migration Cen-
ter, the U.S. Department of Agri-
culture and the National Oceanic 
and Atmospheric Administration.

But not all agencies use the same 
indicators for drought.

The U.S. Bureau of Recla-
mation uses Lake Mead on the 
Nevada-Arizona border and Lake 
Powell on the Arizona-Utah border. 
The reservoirs were nearly full in 
1999 before the agency declared 
a drought the following year that 
hasn’t let up. As of Monday, Lake 
Powell was 57% full and Lake Mead 
was 39% full.

Jerla says the bureau won’t say 
the drought is over until those res-
ervoirs fill completely, which won’t 
happen without consecutive years 
of wet weather.

Protecting the river
The seven states that rely 

on the Colorado River signed 
a plan earlier this year to pro-
tect the waterway from climate 
change and keep Lake Mead 
and Lake Powell fuller.

The drought contingency 
plan is meant to keep the res-
ervoirs from dropping so low 
that they cannot deliver water 
or produce hydropower amid 
prolonged drought and climate 
change.

Nevada, California and Ari-
zona voluntarily would give up 
water when Lake Mead reaches 
certain levels, as would Mexico, 
which also gets a portion of 
water from the river. The deal 
expires in 2026, and the states 
wi l l  begin negotiat ing new 
guidelines next year.

Climate change threatens Colorado River
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The water level of the Colorado River is seen in March from the Hoover Dam, Ariz.
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PROVIDENCE, R.I. — 
Rhode Island’s attorney 
general and state police 
launched investigations 
Thursday after a truck drove 
at a group protesting federal 
immigration policies at a 
detention center, which has 
since placed an employee 
on leave.

At least two people were 
injured, one seriously, 
Wednesday night outside 
the Donald W. Wyatt Deten-
tion Facility in Central Falls, 
according to the Jewish 
youth movement Never 
Again Action. The center 
is used by U.S. Immigration 
and Customs Enforcement.

A video posted by the 
group on social media 
shows a black pickup that 

protesters say was operated 
by a uniformed correc-
tions officer driving up to 
an entrance blocked by 
demonstrators. The vehicle 
stops before again moving 
forward.

Protesters surround the 

truck, screaming and chant-
ing: “The whole world is 
watching! The whole world 
is watching!”

Never Again Action said 
Jerry Belair, 64, of Warren, 
suffered a broken leg and 
internal bleeding and was 

being evaluated at a hospital 
for a possible back injury. It 
didn’t identify the other per-
son it said was injured by the 
truck, but said three other 
demonstrators were treated 
after inhaling pepper spray 
they say prison personnel 
used to disperse the crowd.

Democratic Attorney Gen-
eral Peter Neronha said in a 
statement that it was unfor-
tunate and that his office 
was gathering facts.

Warden Daniel  Mar-
t in said Thursday that 
an employee identified 
as Capt. Thomas Wood-
worth had been placed on 
administrative leave as the 
prison investigates. Martin 
did not explicitly say that 
Woodworth was the driver, 
and Wyatt spokesman Chris 
Hunter said the internal 

probe would address that 
and other questions.

Martin said the investiga-
tion will examine “Wyatt cor-
rectional officers’ response 
and the Wyatt’s protocols 
regarding protest activities 
outside of the facility.” The 
prison “supports the First 
Amendment right of citizens 
to peacefully protest on pub-
lic property surrounding the 
facility,” he added.

Democratic Gov. Gina 
Raimondo took to Twitter to 
acknowledge public outrage 
over the standoff and said 
she shared it.

“Our state and our nation 
were built on the idea that 
everyone has a right to 
express their opinion pub-
licly and peacefully,” she 
said.

U.S. Rep. David Cicilline, 

also a Democrat, tweeted 
that he found video of the 
standoff “very disturbing.”

“The right of a free peo-
ple to protest their govern-
ment is fundamental to 
our democracy,” Cicilline 
said, urging Wyatt officials 
to fully cooperate with the 
investigation.

Never Again Action said 
in a statement that about 
600 people had gathered 
at  the prison and that 
about 30 protesters had 
blocked entrances  for 
several hours before the 
confrontation with the 
truck driver.

Eighteen people were 
arrested there last month. 
The charges were dismissed 
after protesters agreed to 
make donations or perform 
community service.
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Two hurt when pickup drives through RI protest
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Protesters blocking an entrance to the Donald W. Wyatt De-
tention Facility begin to move as a pickup truck approaches 
on Wednesday night in Central Falls, R.I.


