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Human-induced warming is amplified in the Arctic, but its causes and consequences are not precisely
known. Here, we review scientific advances facilitated by the Polar Amplification Model
Intercomparison Project. Surface heat flux changes and feedbacks triggered by sea-ice loss are
critical to explain the magnitude and seasonality of Arctic amplification. Tropospheric responses to
Arctic sea-ice loss that are robust across models and separable from internal variability have been
revealed, including local warming and moistening, equatorward shifts of the jet stream and storm track
in the North Atlantic, and fewer and milder cold extremes over North America. Whilst generally small
compared to simulated internal variability, the response to Arctic sea-ice loss comprises a non-
negligible contribution to projected climate change. For example, Arctic sea-ice loss is essential to
explain projected North Atlantic jet trends and their uncertainty. Model diversity in the simulated
responses has provided pathways to observationally constrain the real-world response.

Polar amplification describes the phenomenon that the polar regions warm
at a faster rate than the global average in response to increased greenhouse
gases'™. It has long been attributed to the surface albedo feedback: dimin-
ishing snow and sea ice reflects less incoming solar radiation, promoting
warming and further snow and sea-ice loss. This intuitive explanation,
however, is not the full picture for a few fundamental reasons. Firstly, polar
amplification occurs in climate models even without any loss of ice or snow,
albeit with reduced magnitude’. Second, feedback analysis of climate model
output consistently highlights the lapse rate feedback, which characterises
the sensitivity to the vertical temperature structure, as the single most
important driver of polar amplification’. Lastly, while sea-ice loss is greatest
in late summer, polar amplification is most pronounced in winter’. We now
understand that polar amplification is a coupled atmosphere-ocean-ice
phenomenon that operates across the seasonal cycle®”. It is important to
note that the framework through which polar amplification is viewed can
lead to different conclusions about the importance of different processes, as
the relevant feedbacks are interconnected, but interact in complex ways,
with the impact of individual feedbacks potentially enhanced through

synergistic interactions® . Thus, although the processes and feedbacks
leading to polar amplification are reasonably well understood, how they
interact, their physical interpretation, their relative contributions, and how
they lead to differences in the character of amplification between the
hemispheres and seasons are not precisely known®’.

Polar amplification may trigger remote climate responses in other parts
of the world. For example, a direct consequence of Arctic amplification is a
reduction in the near-surface meridional temperature gradient at high
latitudes, which implies a weaker jet stream through thermal wind balance'".
A weaker jet stream may in turn affect the propagation of weather dis-
turbances across the Northern Hemisphere midlatitudes, impacting regio-
nal climate'*™"*. However, there is a lack of scientific consensus on the details
of any potential influence on midlatitudes'""’. Major challenges here are to
separate cause from effect, and forced changes from internal variability'>*’.

Climate models are useful tools to probe questions of causality and
physical mechanisms, as they allow for controlled experiments to isolate and
quantify specific forcings or processes. For example, an atmospheric model
can be provided with different sea ice conditions to isolate the atmospheric

"Department of Mathematics and Statistics, University of Exeter, Exeter, UK. 2Department of Earth and Planetary Sciences, University of California Santa Cruz,

Santa Cruz, CA, USA. *Canadian Centre for Climate Modelling and Analysis, Environment and Climate Change Canada, Victoria, BC, Canada. “National Center for
Atmospheric Research, Boulder, CO, USA. *Department of Meteorology and Atmospheric Science, Penn State University, University Park, PA, USA. ®Department
of Physics, University of Toronto, Toronto, ON, Canada. "Department of Atmospheric Sciences, National Taiwan University, Taipei, Taiwan. 83CECI, CNRS, IRD,

CERFACS, Université de Toulouse, Toulouse, France. *Met Office Hadley Centre, Met Office, Exeter, UK. "°Department of Atmospheric Science, Colorado State
University, Fort Collins, CO, USA. e-mail: j.screen@exeter.ac.uk

Communications Earth & Environment| (2026)7:23 1


http://crossmark.crossref.org/dialog/?doi=10.1038/s43247-025-03052-z&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s43247-025-03052-z&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s43247-025-03052-z&domain=pdf
http://orcid.org/0000-0003-1728-783X
http://orcid.org/0000-0003-1728-783X
http://orcid.org/0000-0003-1728-783X
http://orcid.org/0000-0003-1728-783X
http://orcid.org/0000-0003-1728-783X
http://orcid.org/0000-0001-6332-1088
http://orcid.org/0000-0001-6332-1088
http://orcid.org/0000-0001-6332-1088
http://orcid.org/0000-0001-6332-1088
http://orcid.org/0000-0001-6332-1088
http://orcid.org/0000-0002-0942-7022
http://orcid.org/0000-0002-0942-7022
http://orcid.org/0000-0002-0942-7022
http://orcid.org/0000-0002-0942-7022
http://orcid.org/0000-0002-0942-7022
http://orcid.org/0000-0002-5517-9103
http://orcid.org/0000-0002-5517-9103
http://orcid.org/0000-0002-5517-9103
http://orcid.org/0000-0002-5517-9103
http://orcid.org/0000-0002-5517-9103
http://orcid.org/0000-0003-3882-872X
http://orcid.org/0000-0003-3882-872X
http://orcid.org/0000-0003-3882-872X
http://orcid.org/0000-0003-3882-872X
http://orcid.org/0000-0003-3882-872X
http://orcid.org/0000-0002-2631-1419
http://orcid.org/0000-0002-2631-1419
http://orcid.org/0000-0002-2631-1419
http://orcid.org/0000-0002-2631-1419
http://orcid.org/0000-0002-2631-1419
http://orcid.org/0000-0001-8400-8584
http://orcid.org/0000-0001-8400-8584
http://orcid.org/0000-0001-8400-8584
http://orcid.org/0000-0001-8400-8584
http://orcid.org/0000-0001-8400-8584
http://orcid.org/0000-0003-4007-842X
http://orcid.org/0000-0003-4007-842X
http://orcid.org/0000-0003-4007-842X
http://orcid.org/0000-0003-4007-842X
http://orcid.org/0000-0003-4007-842X
http://orcid.org/0000-0002-6404-4518
http://orcid.org/0000-0002-6404-4518
http://orcid.org/0000-0002-6404-4518
http://orcid.org/0000-0002-6404-4518
http://orcid.org/0000-0002-6404-4518
http://orcid.org/0000-0002-9347-2466
http://orcid.org/0000-0002-9347-2466
http://orcid.org/0000-0002-9347-2466
http://orcid.org/0000-0002-9347-2466
http://orcid.org/0000-0002-9347-2466
http://orcid.org/0000-0003-0450-4815
http://orcid.org/0000-0003-0450-4815
http://orcid.org/0000-0003-0450-4815
http://orcid.org/0000-0003-0450-4815
http://orcid.org/0000-0003-0450-4815
http://orcid.org/0009-0004-1693-1042
http://orcid.org/0009-0004-1693-1042
http://orcid.org/0009-0004-1693-1042
http://orcid.org/0009-0004-1693-1042
http://orcid.org/0009-0004-1693-1042
http://orcid.org/0000-0003-2191-9756
http://orcid.org/0000-0003-2191-9756
http://orcid.org/0000-0003-2191-9756
http://orcid.org/0000-0003-2191-9756
http://orcid.org/0000-0003-2191-9756
http://orcid.org/0000-0001-5708-694X
http://orcid.org/0000-0001-5708-694X
http://orcid.org/0000-0001-5708-694X
http://orcid.org/0000-0001-5708-694X
http://orcid.org/0000-0001-5708-694X
http://orcid.org/0000-0001-8578-9175
http://orcid.org/0000-0001-8578-9175
http://orcid.org/0000-0001-8578-9175
http://orcid.org/0000-0001-8578-9175
http://orcid.org/0000-0001-8578-9175
http://orcid.org/0000-0001-7044-1619
http://orcid.org/0000-0001-7044-1619
http://orcid.org/0000-0001-7044-1619
http://orcid.org/0000-0001-7044-1619
http://orcid.org/0000-0001-7044-1619
mailto:j.screen@exeter.ac.uk
www.nature.com/commsenv



www.nature.com/commsenv



www.nature.com/commsenv



www.nature.com/commsenv



www.nature.com/commsenv



www.nature.com/commsenv



www.nature.com/commsenv



www.nature.com/commsenv



https://esgf.github.io
https://doi.org/10.1029/2020GL088965
https://doi.org/10.1029/2020GL088965
https://doi.org/10.3389/feart.2021.710036
https://doi.org/10.3389/feart.2021.710036
https://doi.org/10.1038/s43247-022-00498-3
https://doi.org/10.1038/s43247-022-00498-3
https://doi.org/10.1038/s43247-022-00498-3
https://doi.org/10.3389/feart.2021.758361
https://doi.org/10.3389/feart.2021.758361
https://doi.org/10.1029/2021GL094599
https://doi.org/10.1029/2021GL094599
www.nature.com/commsenv



https://doi.org/10.1029/2021GL094130
https://doi.org/10.1029/2021GL094130
https://doi.org/10.1029/2021GL094130
https://doi.org/10.1029/2020GL089990
https://doi.org/10.1029/2020GL089990
https://doi.org/10.1029/2023GL105156
https://doi.org/10.1029/2023GL105156
https://doi.org/10.1029/2023GL105156
https://doi.org/10.22541/essoar.175157568.87832579/v1
https://doi.org/10.22541/essoar.175157568.87832579/v1
https://doi.org/10.22541/essoar.175157568.87832579/v1
https://doi.org/10.1038/s41612-023-00562-5
https://doi.org/10.1038/s41612-023-00562-5
https://doi.org/10.1002/qj.70012
https://doi.org/10.1002/qj.70012
https://doi.org/10.1002/qj.70012
https://doi.org/10.1029/2022GL100523
https://doi.org/10.1029/2022GL100523
https://doi.org/10.1029/2022GL102005
https://doi.org/10.1029/2022GL102005
https://doi.org/10.1029/2022GL102005
https://doi.org/10.1029/2023GL102840
https://doi.org/10.1029/2023GL102840
https://doi.org/10.1029/2021GL094883
https://doi.org/10.1029/2021GL094883
https://doi.org/10.1029/2021GL094883
https://doi.org/10.1029/2023GL106863
https://doi.org/10.1029/2023GL106863
https://doi.org/10.1029/2023GL106863
https://doi.org/10.1029/2022GL102542
https://doi.org/10.1029/2022GL102542
https://doi.org/10.1029/2022GL102542
https://doi.org/10.1029/2022GL102301
https://doi.org/10.1029/2022GL102301
https://doi.org/10.1029/2022GL102301
www.nature.com/commsenv

https://doi.org/10.1038/s43247-025-03052-z

Perspective

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Deser, C., Tomas, R., Alexander, M. & Lawrence, D. The seasonal
atmospheric response to projected Arctic sea ice loss in the late
twenty-first century. J. Clim. 23, 333-351 (2010).

Ye, K., Woollings, T. & Sparrow, S. N. Dynamic and thermodynamic
control of the response of winter climate and extreme weather to
projected Arctic Sea-Ice Loss. Geophys. Res. Lett. 51, https://doi.
org/10.1029/2024GL109271 (2024b).

Streffing, J., Semmler, T., Zampieri, L. & Jung, T. Response of
Northern Hemisphere weather and climate to Arctic sea ice decline:
Resolution independence in Polar Amplification Model
Intercomparison Project (PAMIP) simulations. J. Clim. 1-39 (2021),
Sigmond, M. & Sun, L. The role of the basic state in the climate
response to future Arctic sea ice loss. Environ. Res.: Clim. 3, 031002
(2024).

Sigmond, M. & Sun, L. Jet stream response to future Arctic sea ice loss
not underestimated by climate models. npj Clim. Atmos. Sci. 1, (2025)
Scaife, A. A. & Smith, D. A signal-to-noise paradox in climate
science. npj Clim. Atmos. Sci. 1, 28 (2018).

Scaife, A. A. et al. Does increased atmospheric resolution improve
seasonal climate predictions? Atmos. Sci. Lett. 20, https://doi.org/
10.1002/asl.922.

Smith, D. M. et al. Atmospheric response to Arctic and Antarctic Sea
ice: the importance of ocean-atmosphere coupling and the
background state. J. Clim. 30, 4547-4565 (2017).

Mudhar, R. et al. Exploring mechanisms for model-dependency of
the stratospheric response to Arctic Warming. J. Geophys. Res.
Atmos. 129, https://doi.org/10.1029/2023JD040416.

Xu, M. et al. Important role of stratosphere-troposphere coupling in
the Arctic mid-to-upper tropospheric warming in response to sea-
ice loss. npj Clim. Atmos. Sci. 6, 9 (2023).

Labe, Z., Peings, Y. & Magnusdottir, G. Warm Arctic, Cold Siberia
Pattern: Role of Full Arctic Amplification Versus Sea Ice Loss Alone.
Geophys. Res. Lett. 47, https://doi.org/10.1029/2020GL088583.
Labe, Z., Peings, Y. & Magnusdottir, G. The Effect of QBO phase on
the atmospheric response to projected Arctic Sea Ice loss in early
winter. Geophys. Res. Lett. 46, 7663-7671 (2019).

Xu, M. et al. Influence of regional sea ice loss on the Arctic
stratospheric Polar Vortex. J. Geophys. Res. Atmos. 129, https://doi.
org/10.1029/2023JD040571.

Walsh, A., Screen, J. A., Sciafe, A. A., Smith, D. M. & Eade, R.
Interdependent extratropical atmospheric responses to Arctic sea-
ice loss, QBO and ENSO. J. Clim. (2025), submitted

Screen, J. A. & Francis, J. A. Contribution of sea-ice loss to Arctic
amplification is regulated by Pacific Ocean decadal variability. Nat.
Clim. Change 6, 856-860 (2016).

Osborne, J. M., Screen, J. A. & Collins, M. Ocean-atmosphere state
dependence of the atmospheric response to Arctic Sea Ice Loss. J.
Clim. 30, 1537-1552 (2017).

Liang, Y.-C. et al. The weakening of the stratospheric Polar Vortex
and the subsequent surface impacts as consequences to Arctic Sea
Ice Loss. J. Clim. 37, 309-333 (2024).

Simon, A., Gastineau, G., Frankignoul, C., Lapin, V. & Ortega, P.
Pacific Decadal Oscillation modulates the Arctic sea-ice loss
influence on the midlatitude atmospheric circulation in winter.
Weather Clim. Dynam. 3, 845-861 (2022).

Cvijanovic, |. et al. Arctic sea-ice loss drives a strong regional
atmospheric response over the North Pacific and North Atlantic on
decadal scales. Commun. Earth Environ. 6, 154 (2025).

Shepherd, T. G. et al. Storylines: an alternative approach to
representing uncertainty in physical aspects of climate change.
Clim. Change 1561, 555-571 (2018).

Rosenblum, E. & Eisenman, |. Sea ice trends in climate models only
accurate in runs with biased global warming. J. Clim. 30, 6265-6278
(2017).

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Armour, K. C., Marshall, J., Scott, J. R., Donohoe, A. & Newsom, E. R.
Southern Ocean warming delayed by circumpolar upwelling and
equatorward transport. Nat. Geosci 9, 549-554 (2016).

Lee, Y.-C., Liu, W., Fedorov, A. V., Feldl, N. & Taylor, P. C. Impacts of
Atlantic meridional overturning circulation weakening on Arctic
amplification. Proc. Natl. Acad. Sci. USA. 121, https://doi.org/10.
1073/pnas.2402322121.

Pithan, F. & Jung, T. Arctic amplification of precipitation changes—
the energy hypothesis. Geophys. Res. Lett. 48, https://doi.org/10.
1029/2021GL094977.

Hobbs, W. et al. Observational Evidence for a Regime Shift in
Summer Antarctic Sea Ice. J. Clim. 37, 2263-2275 (2024).

Purich, A. & Doddridge, E. W. Record low Antarctic sea ice
coverage indicates a new sea ice state. Commun. Earth Environ.

4, 314 (2023).

Raphael, M. N., Maierhofer, T. J., Fogt, R. L., Hobbs, W. R. &
Handcock, M. S. A twenty-first century structural change in
Antarctica’s sea ice system. Commun. Earth Environ. 6, 131 (2025).
Ayres, H. C., Screen, J. A., Blockley, E. W. & Bracegirdle, T. J. The
coupled atmosphere-ocean response to Antarctic sea-ice loss. J.
Clim. 35, 4665-4685 (2022).

Josey, S. A. et al. Record-low Antarctic sea ice in 2023 increased
ocean heat loss and storms. Nature 636, 635-639 (2024).

Deser, C., Tomas, R. A. & Sun, L. The role of ocean-atmosphere
coupling in the zonal-mean atmospheric response to Arctic sea ice
loss. J. Clim. 28, 2168-2186 (2015).

Deng, J. & Dai, A. Sea ice-air interactions amplify multidecadal
variability in the North Atlantic and Arctic region. Nat. Commun 13,
2100 (2022).

Yu, Q., Wu, B. &Zhang, W. The atmospheric connection between the
Arctic and Eurasia is underestimated in simulations with prescribed
sea ice. Commun. Earth Environ. 5, 435 (2024).

Xu, M. et al. Ocean-atmosphere coupling enhances Eurasian cooling
in response to historical Barents-Kara sea-ice loss. npj Clim. Atmos.
Sci. 8, 318 (2025).

England, M. R., Eisenman, |. & Wagner, T. J. W. Spurious climate
impacts in coupled sea ice loss simulations. J. Clim. 35, 7401-7411
(2022).

England, M. R., Feldl, N. & Eisenman, |. Sea ice perturbations in
aquaplanet simulations: isolating the physical climate responses
from model interventions. Environ. Res.: Clim. 3, 045031 (2024).
Lewis, N. T. et al. Assessing the Spurious Impacts of Ice-
Constraining Methods on the Climate Response to Sea Ice Loss
Using an Idealized Aquaplanet GCM. J. Clim. 37, 6729-6750
(2024b).

Fraser-Leach, L., Kushner, P. & Audette, A. Correcting for artificial
heat in coupled sea ice perturbation experiments. Environ. Res.:
Clim. 3, 015003 (2023).

Semmler, T., Pithan, F. & Jung, T. Quantifying two-way influences
between the Arctic and mid-latitudes through regionally increased
CO, concentrations in coupled climate simulations. Clim. Dyn. 54,
3307-3321 (2020).

Stuecker, M. F. et al. Polar amplification dominated by local forcing
and feedbacks. Nat. Clim. Change 8, 1076-1081 (2018).

Simon, A., Gastineau, G., Frankignoul, C., Rousset, C. & Codron, F.
Transient climate response to Arctic Sea ice loss with two ice-
constraining methods. J. Clim. 34, 3295-3310 (2021).

Dai, A., Luo, D., Song, M. & Liu, J. Arctic amplification is caused by
sea-ice loss under increasing CO,. Nat. Commun. 10, 121 (2019).
Wijngaard, R. R., van de Berg, W. J., van Dalum, C. T., Herrington, A.
R. & Levine, X. J. Arctic temperature and precipitation extremes in
present-day and future storyline-based variable resolution
Community Earth System Model simulations. https://doi.org/10.
5194/egusphere-2025-1070.

Communications Earth & Environment| (2026)7:23

11


https://doi.org/10.1029/2024GL109271
https://doi.org/10.1029/2024GL109271
https://doi.org/10.1029/2024GL109271
https://doi.org/10.1002/asl.922
https://doi.org/10.1002/asl.922
https://doi.org/10.1002/asl.922
https://doi.org/10.1029/2023JD040416
https://doi.org/10.1029/2023JD040416
https://doi.org/10.1029/2020GL088583
https://doi.org/10.1029/2020GL088583
https://doi.org/10.1029/2023JD040571
https://doi.org/10.1029/2023JD040571
https://doi.org/10.1029/2023JD040571
https://doi.org/10.1073/pnas.2402322121
https://doi.org/10.1073/pnas.2402322121
https://doi.org/10.1073/pnas.2402322121
https://doi.org/10.1029/2021GL094977
https://doi.org/10.1029/2021GL094977
https://doi.org/10.1029/2021GL094977
https://doi.org/10.5194/egusphere-2025-1070
https://doi.org/10.5194/egusphere-2025-1070
https://doi.org/10.5194/egusphere-2025-1070
www.nature.com/commsenv

https://doi.org/10.1038/s43247-025-03052-z

Perspective

101. Wills, R. C. J., Herrington, A. R., Simpson, |. R. & Battisti, D. S.
Resolving Weather Fronts Increases the Large-Scale Circulation
Response to Gulf Stream SST Anomalies in Variable-Resolution
CESM2 Simulations. J. Adv. Model Earth Syst. 16, https://doi.org/
10.1029/2023MS004123.

Geen, R. et al. An explanation for the metric dependence of the
midlatitude jet-waviness change in response to polar warming.
Geophys. Res. Lett. 50, https://doi.org/10.1029/2023GL105132.
Kochkov, D. et al. Neural general circulation models for weather and
climate. Nature 632, 1060-1066 (2024).

Yu, H. et al. Incomplete Arctic sea-ice recovery under CO, removal
and its effects on the winter atmospheric circulation. Geophys. Res.
Lett. 52, e2024GL113541 (2025).

Chatterjee, S. et al. Atmosphere-Ocean-Sea Ice Feedbacks Sustain
Recent Barents Sea Ice Loss despite Cooler Atlantic Water Inflow. J.
Clim. 37, 6519-6532 (2024).

Ding, X., Chen, G., Sun, L. & Zhang, P. Distinct North American
Cooling Signatures Following the Zonally Symmetric and
Asymmetric Modes of Winter Stratospheric Variability. Geophys.
Res. Lett. 49, https://doi.org/10.1029/2021GL096076.

Ball, E. et al. No detectable decrease in extreme cold-related
mortality in Canada from Arctic sea ice loss. Environ. Res. Lett. 20,
044042 (2025).

Dong, W., Jia, X., Li, X. & Wu, R. Synergistic effects of Arctic
amplification and Tibetan Plateau amplification on the Yangtze River
Basin heatwaves. npj Clim. Atmos. Sci. 7, 150 (2024).

Luo, B. et al. Rapid summer Russian Arctic sea-ice loss enhances
the risk of recent Eastern Siberian wildfires. Nat. Commun 15, 5399
(2024).

102.

103.

104.

105.

106.

107.

108.

109.

Acknowledgements

Matt Jenkins is thanked for providing Fig. 2. We thank the modelling groups
that have contributed to the PAMIP, and the Earth System Grid Federation
(https://esgf.github.io) for providing the infrastructure for data storage and
sharing. This work used JASMIN, the UK’s collaborative data analysis
environment (https://www.jasmin.ac.uk). J.A.S. and S.H. were supported by
the NERC ArctiCONNECT project (NE/V005855/1). C.D. was supported by
the National Center for Atmospheric Research (NCAR), which is sponsored
by the National Science Foundation under Cooperative Agreement
1852977. M.E. was supported by the Royal Commission for the Exhibition of
1851 research fellowship. N.F. was supported by NSF Grant AGS-1753034.
P.K. acknowledges support from the grant NSF PHY-2309135 to the Kavli
Institute for Theoretical Physics (KITP). Y.-C.L. was supported by the
National Science and Technology Council (113-2628-M-002-018 and 113-
2116-M-008-024). R.M. is funded by a NERC GW4+ Doctoral Training
Partnership studentship (NE/S007504/1). D.S. was supported by the Met
Office Hadley Centre Climate Programme funded by DSIT. L.S. was sup-
ported by NSF Grant AGS-2300038. H.Y. was supported by the Chinese
Scholarship Council. We thank three anonymous reviewers for their con-
structive feedback.

Author contributions

James A. Screen: conception, analysis, preparation of figures, writing,
review and editing. Alexandre Audette: writing, review and editing. Russell
Blackport: writing, reviewing and editing. Clara Deser: writing, review and
editing. Mark England: writing, review and editing. Nicole Feldl: writing,
review and editing. Melissa Gervais: preparation of figures, writing, review
and editing. Stephanie Hay: analysis, preparation of figures, writing, review
and editing. Paul J. Kushner: writing, review and editing. Yu-Chiao Liang:
writing, review and editing. Rym Msadek: writing, review and editing. Regan
Mudhar: preparation of figures, writing, review and editing. Michael Sig-
mond: writing, review and editing. Doug Smith: preparation of figures, writ-
ing, review and editing. Lantao Sun: writing, review and editing. Hao Yu:
analysis, preparation of figures, writing, review and editing.

Competing interests
The authors declare no competing interests.

Additional information

Supplementary information The online version contains
supplementary material available at
https://doi.org/10.1038/s43247-025-03052-z.

Correspondence and requests for materials should be addressed to
James A. Screen.

Peer review information Communications Earth and Environment thanks

Rodrigo Caballero, Tido Semmler, and the other anonymous reviewer(s) for
their contribution to the peer review of this work. Primary Handling Editors:
ChenRui Diao. [A peer review file is available.]

Reprints and permissions information is available at
http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons licence and your intended use is not permitted
by statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2025

Communications Earth & Environment| (2026)7:23

12


https://doi.org/10.1029/2023MS004123
https://doi.org/10.1029/2023MS004123
https://doi.org/10.1029/2023MS004123
https://doi.org/10.1029/2023GL105132
https://doi.org/10.1029/2023GL105132
https://doi.org/10.1029/2021GL096076
https://doi.org/10.1029/2021GL096076
https://esgf.github.io
https://www.jasmin.ac.uk
https://doi.org/10.1038/s43247-025-03052-z
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
www.nature.com/commsenv

	Causes and consequences of Arctic amplification elucidated by coordinated multimodel experiments



