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ArArctic Ice Lctic Ice Loss Maoss May Help Fy Help Fororecast Summerecast Summer
DrDroughoughtt
A new study links low winter sea ice to later drought risk across parts of eastern
Europe and Central Asia.

A technician checks field data near irrigation equipment in a dry landscape, with Arctic sea ice suggested in the background.

AAnew climate study says that less winter sea ice
in two Arctic seas may be an early warning

sign for summer drought thousands of miles away,
across a wide stretch from eastern Romania and
Ukraine toward western Kazakhstan. According to
reporting by Phys.org on research published in
Frontiers in Water, the study focused on the Bar-
ents and Kara seas, two Arctic areas that have lost
winter sea ice rapidly since the 1980s.

The finding matters because drought is not just a
weather story. It changes work schedules, supply
chains, irrigation plans, fire risk, crop yields, river
transport, energy demand, and construction condi-
tions. If a winter ice measurement can help crews
and agencies see a higher drought risk months
ahead of time, then water managers, farmers, utili-
ties, emergency planners, and insurers have more
time to prepare instead of reacting after the
ground is already dry.

The researchers looked at sea ice records from
October through March and compared them with
dry conditions from May through September. They
used ERA5, a large European weather and climate
database that blends real observations with a
weather model to estimate atmospheric conditions
across Eurasia going back to 1940. A weather mod-

el is a computer system that uses physics equa-
tions and data to estimate how air, water vapor,
temperature, and pressure behave.

To measure drought, the team did not look only at
rainfall. They also used potential evapotranspira-
tion, which means the amount of water that could
leave soil and plants if the atmosphere is dry and
warm enough to pull moisture away. That matters
on the job because two places can receive the
same rainfall but have different drought stress if
one has hotter air, stronger sunlight, fewer clouds,
or more wind.

The study found evidence of more than a simple
pattern where two things happen at the same time.
The researchers tried to account for the long-term
rise in carbon dioxide, the main heat-trapping gas
from burning fossil fuels, because both shrinking
sea ice and worsening drought can be pushed by
overall global warming. Without that step, the re-
sult could be a spurious correlation, meaning a
connection that looks real in the data but is actual-
ly caused by another factor.

The possible mechanism is in the atmosphere. The
study points to Rossby waves, which are huge
bends in high-altitude winds shaped partly by
Earth’s rotation. In the Northern Hemisphere, some
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northward bends, called ridges, can help create
warm, dry, stagnant weather. The researchers
found that winters with less Barents-Kara sea ice
were followed by a bendier wind pattern over the
North Atlantic and Eurasia. That pattern can help
move warm, dry air into the drought-prone zone
and reduce cloud cover, allowing more sunlight to
heat the land.

For a career and technical education classroom,
the important part is the work behind the headline.
This kind of result is built by people who can han-
dle data, instruments, models, and quality control.
Climate scientists design the research question.
Hydrologists study water in rivers, soils, snow, and
aquifers. Meteorologists understand the atmos-
phere. Data analysts and scientific programmers
clean records, run calculations, check for errors,
and make sure a pattern is not just a coincidence.
GIS technicians, who work with geographic infor-
mation systems, can turn location-based data into
usable maps for planners and field crews.

The study also shows why technical workers need
both tool skills and judgment. A technician can
download a dataset, but a professional has to ask
whether the dataset fits the job. A programmer can
run a statistical test, but the team has to decide
whether the test answers the real question. A map
can show a dry region, but an irrigation district still
needs local knowledge about wells, reservoirs, soil
type, crop stage, equipment, and legal water rights
before changing operations.

If drought forecasts improve, the workflow in sev-
eral trades could change. Agricultural operations
might schedule irrigation maintenance earlier,
choose different planting or harvesting plans, or or-
der parts before a dry season creates a rush. Mu-
nicipal water departments might inspect pumps,
valves, and storage systems sooner. Wildland fire
crews and utility vegetation crews might adjust
staffing and equipment staging if hot, dry condi-
tions look more likely. Construction managers
might plan dust control, worker heat safety, and
concrete curing procedures with more lead time.

The study does not mean one low-ice winter guar-
antees a drought. Forecasting risk is different from
predicting one exact outcome. A useful early warn-
ing system gives a probability, not a promise. That
difference matters in the workplace because deci-
sions cost money. Preparing too little can leave a
community short of water or firefighting capacity.
Preparing too much can waste labor, fuel, materi-
als, and public funds.

The hiring lesson is that climate-related jobs are
not only for people who picture themselves in a
lab. The field needs people who can operate sen-
sors, maintain field equipment, manage databases,
write code, interpret maps, communicate uncer-
tainty, and connect science to decisions made by
farms, utilities, governments, and contractors. As
climate signals become part of everyday planning,
the workers who can translate data into safe, prac-
tical action will be valuable far beyond traditional
science offices.

Written from reporting by Phys.org.
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THI NK  I T  T H RTHI NK  I T  T H RO UGHOUGH

1.1. If a drIf a droughought ft fororecast is only a precast is only a probabilityobability, when is it still worth spending mone, when is it still worth spending money on pry on prepareparationation??
DeDeffend a standarend a standard a cityd a city, farm, or utility could use., farm, or utility could use.

A strA strong answer:ong answer: A strong answer should weigh cost, risk, lead time, public safety, and the difference between
overpreparing and being caught unprepared.

2.2. Which tWhich technical workechnical workerers would be most important in turning this rs would be most important in turning this researesearch intch into a useo a useful localful local
warning swarning syyststem, and whem, and why?y?

A strA strong answer:ong answer: A strong answer should connect specific roles such as hydrologists, data analysts, GIS technicians,
field crews, and operations managers to practical decisions.

3.3. What infWhat information is missing frormation is missing from this study beom this study befforore a local emploe a local employyer should changer should change its opere its operationsations
because obecause of it?f it?

A strA strong answer:ong answer: A strong answer should identify limits such as local soil and water conditions, forecast reliability,
costs, equipment capacity, and how uncertainty would be communicated.

CTE · Thursday, November 12, 2026 · Teacher copy · © 2026 3andB Inc.

3/8



ArArctic Ice Lctic Ice Loss Maoss May Help Fy Help Fororecast Summer Drecast Summer Droughoughtt

AQUIFERS ATMOSPHERE DATABASE DATASET DROUGHT
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ArArctic Ice Lctic Ice Loss Maoss May Help Fy Help Fororecast Summer Drecast Summer Droughoughtt

ACROSS

22 Underlying process or chain of causes
behind an event

33 Natural or constructed water-storage
site for later use

55 Gaseous envelope around Earth where
weather takes place

88 Extended spell of scant rainfall causing
water shortages

99 Searchable, updateable electronic store
of organized information

1010 Related measurements or records
grouped for analysis

DOWN

11 Instruments that detect conditions such
as heat or pressure

44 Artificial supply of water to fields or
crops

66 Science-based prediction of future
conditions

77 Water-bearing underground layers of
rock or soil
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ArArctic Ice Lctic Ice Loss Maoss May Help Fy Help Fororecast Summer Drecast Summer Droughoughtt
— answer key

AQUIFERS ATMOSPHERE DATABASE DATASET DROUGHT

FORECAST IRRIGATION MECHANISM RESERVOIR SENSORS
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ArArctic Ice Lctic Ice Loss Maoss May Help Fy Help Fororecast Summer Drecast Summer Droughoughtt
— answer key

ACROSS

22 Underlying process or chain of causes
behind an event
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site for later use

55 Gaseous envelope around Earth where
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of organized information

1010 Related measurements or records
grouped for analysis
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as heat or pressure
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66 Science-based prediction of future
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77 Water-bearing underground layers of
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WherWhere this came fre this came fromom

This article was written for 3andB from the reporting below. It is not a reprint — the
wording is ours and the facts are theirs.

PhPhyys.ors.orgg
“From Romania to Kazakhstan, summer droughts linked to less winter ice in two rapidly warming seas”

Thursday, November 12, 2026

Thursday, November 12, 2026

https://phys.org/news/2026-11-romania-kazakhstan-summer-droughts-linked.html

W HAW HAT  I S  I N  T H IS  PT  I S  I N  T H IS  PAACK ETCK ET

The article with a note on each question, a word search, a crossword, and the answer key
to both.

C O PC OPY I NG AND RY I NG AND REUSEEUSE

Free to print, copy and hand out for classroom use. Please keep this page with the packet,
so the next teacher can see where the story came from.

MorMore where where this came fre this came fromom

If this short lesson worked for your class, our full workbooks go further with the same
care:

• Complete units with student and teacher editions
• Worked solutions for every exercise
• Standards-aligned, classroom-tested, print-ready

See the full lessons at 3andB.comSee the full lessons at 3andB.com
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