
https://orcid.org/0000-0003-3646-0634
https://orcid.org/0000-0003-3838-9202
https://orcid.org/0000-0002-9793-6811
https://orcid.org/0000-0003-4674-1149
https://orcid.org/0000-0002-4939-6478
https://orcid.org/0000-0002-4013-2281
https://orcid.org/0000-0002-4818-7762
https://orcid.org/0000-0002-0870-3398
https://orcid.org/0000-0002-4801-0377
https://orcid.org/0000-0001-9156-9486
https://orcid.org/0000-0002-3580-1794
https://orcid.org/0000-0003-0886-5642
https://orcid.org/0000-0001-8835-4476
https://orcid.org/0000-0001-9229-4410
https://orcid.org/0000-0003-1599-8144
https://orcid.org/0000-0002-9633-5424
https://orcid.org/0000-0002-8390-1220
https://orcid.org/0000-0001-6230-0146
https://orcid.org/0000-0003-2335-519X
https://orcid.org/0000-0002-9833-9437
https://doi.org/10.1029/2020GL091374
https://doi.org/10.1029/2020GL091374
http://crossmark.crossref.org/dialog/?doi=10.1029%2F2020GL091374&domain=pdf&date_stamp=2021-02-03


















http://doi.org/10.5281/zenodo.4019639
https://doi.org/10.1016/S0380-1330(03)70499-7
https://doi.org/10.1016/S0380-1330(03)70499-7
https://doi.org/10.1007/s10452-009-9266-3
https://doi.org/10.1007/s10452-009-9266-3
https://doi.org/10.1002/lom3.10295
https://doi.org/10.1029/2006RG000210
https://doi.org/10.1080/20442041.2018.1533356
https://doi.org/10.1005/lno.10014
https://doi.org/10.1029/2019GL082916
https://doi.org/10.1002/qj.49708135027
https://doi.org/10.1002/qj.49708135027
https://doi.org/10.4319/lo.1986.31.3.0657
https://doi.org/10.1139/f2011-167
https://doi.org/10.1002/lno.11296
https://doi.org/10.1007/s10641-019-00931-1
https://doi.org/10.1007/s10641-019-00931-1
https://doi.org/10.1007/s10750-015-2257-6
https://doi.org/10.1007/s10750-006-0345-3
https://doi.org/10.1038/ngeo693
https://doi.org/10.1029/96WR00274
https://doi.org/10.1029/97WR03517
https://doi.org/10.1029/97WR03517


https://doi.org/10.1175/1520-0485(1981)011%3C1516:WMARIA%3E2.0.CO;2
https://doi.org/10.4319/lo.1996.41.5.0912
https://doi.org/10.4319/lo.2013.58.1.0363
https://doi.org/10.1016/S0380-1330(89)71479-9
https://doi.org/10.1016/j.jglr.2015.05.014
https://doi.org/10.1111/ele.12699
https://doi.org/10.1093/plankt/fbv002
https://doi.org/10.1111/jfb.12990
https://doi.org/10.1111/jfb.12990
https://doi.org/10.1175/1520-0450(1994)033%3C0757:DTPLWP%3E2.0.CO;2
https://doi.org/10.1086/285141
https://doi.org/10.1093/plankt/19.12.1859
https://doi.org/10.1093/plankt/19.12.1859
https://doi.org/10.1007/s00027-012-0279-y
https://doi.org/10.1016/j.earscirev.2016.08.008
https://doi.org/10.1139/f83-207
https://doi.org/10.6073/pasta/698e9ffb0cdcda81ecf7188bff54445e
https://doi.org/10.1175/JHM-D-16-0268.1
https://doi.org/10.1029/2009WR007759
https://doi.org/10.1111/ele.13504
https://doi.org/10.5194/hess-23-5001-2019
https://doi.org/10.1002/2015GL066235
https://doi.org/10.1002/2015GL066235
https://doi.org/10.1080/20442041.2019.1568073
https://doi.org/10.1080/20442041.2019.1568073
https://doi.org/10.4319/lom.2010.9.0074
https://doi.org/10.1029/2008JD011416
https://doi.org/10.1029/2012GL051886
https://doi.org/10.1175/1520-0485(1980)010%3C1104:TCOMLD%3E2.0.CO;2
https://doi.org/10.1111/j.1469-7998.2009.00595.x
https://doi.org/10.1111/j.1469-7998.2009.00595.x
https://doi.org/10.4319/lo.2014.59.4.1336
https://doi.org/10.4319/lo.2014.59.4.1336
https://doi.org/10.1016/j.jglr.2016.07.026
https://doi.org/10.1038/ngeo979
https://doi.org/10.1002/2014GL060641
https://doi.org/10.1016/j.jhydrol.2020.124668
https://doi.org/10.1146/annurev.fluid.35.101101.161220
https://doi.org/10.1146/annurev.fluid.35.101101.161220
https://doi.org/10.1002/lno.11543
https://doi.org/10.1002/2017GL075373

	A New Thermal Categorization of Ice-Covered Lakes
	Abstract
	Plain Language Summary
	1. Introduction
	2. Study Sites and Data
	2.1. Calculating Depth Averaged Temperatures
	2.2. Calculating Time Averaged Winds and the Drag Coefficient

	3. Modeling Approach
	3.1. Modeling the Water Temperature at Ice Formation Based on Wind Measurements and Geometry of the Lake

	4. Results
	4.1. Detailed Comparison of Thermal Stratification During the Fall and Winter Between a Small and Large Lake
	4.2. Comparison of Water Temperature at Ice-On with Lake Size and the Strength of Surface Winds

	5. Discussion
	5.1. Implications of the New Categorization System for Biological Processes
	5.2. Implications of the New Categorization for Underice Physical Processes
	5.3. Limitations of the Analysis

	6. Conclusions
	Data Availability Statement
	References




