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Warming winters are changing

our relationship to ice cover e J
* White ice may weaken ice cover :
 Human safety implications I

transmission

* White ice has a higher albedo

* Biogeochemical implications Low
il T al
« Research Question: How does winter S
hydroclimate variability impact ice quality ‘ i
and under-ice water quality conditions? l

Low light

transmission

Culpepper et al., 2024 - Nature Reviews Earth and Environment



We sampled ice quality and under-ice water quality variables
during a warm, dry year (2024) and a cold, snowy year (2025)

» Kempenfelt Bay - Lake Simcoe
e sLarge, urban lake




Lake ice thickness significantly thinner during the
warm year

Kempenfelt Bay - Lake Simcoe

Feb. 20, 2024 Mar. 10, 2025 Mar. 06, 2024 Mar. 11, 2025
15 cm 52 cm 22.5cm 51 cm



Snow cover strongest limiter of s,
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The warm year had cooler under-ice water temperatures,
higher dissolved oxygen, and higher chlorophyll-a

Depth (m)

10 1

204

301

o

-
o

2.04

2.54

3.0 1

2024

2025

Aeg 3jajuadwa)y|

2024 2025

i

daaqg axe juied

2024

2025

- :
Q)
=
(ad
—
Y
x
o

)]
>
=
o
=

N
o
o
=)
=
3]
N
o
o
o
~
3]

Day of Year

Culpepper et al., inreview

- N W Ao

2, ainjesadwsa]

m)

Depth (

(3]

2.0

2.5

| b

3.0

2024 2025
2024 2025

L
p

2024 2025

",

25 50 75 25 50 75

Day of Year

Aeg jajuadway

doaq axe1 juled

MO|[_US 2XeT Juled

.1 Bw uabAxQ paajossia

Depth (m)

10

204

301

(&)1

o

2.0

2.51

3.0

2024 2025

Aeg 1|a;uadwa>i |

2025

-

daaq e juied

|

MOJ[RYS 3¥eT Juled

25

25 50 75
Day of Year

= N W b

. 61 e-jAydoiojyn



Even low road salt inputs in a rural, shallow system
iImpact under-ice water quality
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 Thermal warming (6 °C)
* Anoxic conditions (< 1 mg L1)
e Basin failed to mix in spring



Lake Ice - Navigating New Routes by Iris Lautermilch
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