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CONTINUOUS MONITORING
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CONTINUOUS MONITORING
used to monitor lake response to climate change

QAGUPUBLICATIONS 5 painy et al. 2015

Geophysical Research Letters

RESEARCH LETTER Rapid and highly variable warming of lake surface
10:1002/20156L066235 waters around the globe

Abstract In this first worldwide synthesis of in situ and satellite-derived lake data, we find that lake
summer surface water temperatures rose rapidly (global mean =0.34°C decade ') between 1985 and

2009. Our analyses show that surface water warming rates are dependent on combinations of climate and
local characteristics, rather than just lake location, leading to the counterintuitive result that regional
consistency in lake warming is the exception, rather than the rule. The most rapidly warming lakes are widely
geographically distributed, and their warming is associated with interactions among different climatic factors
—from seasonally ice-covered lakes in areas where temperature and solar radiation are increasing while
cloud cover is diminishing (0.72°C decade ') to ice-free lakes experiencing increases in air temperature
and solar radiation (0.53°C decade™'). The pervasive and rapid warming observed here signals the urgent
need to incorporate climate impacts into vulnerability assessments and adaptation efforts for lakes.
1




CONTINUOUS MONITORING
used to monitor lake response to climate change

1.3°Cldecade

Figure 1. Map of trends in lake summer surface temperatures from 1985 to 2009. Most lakes are warming, and there is large
spatial heterogeneity in lake trends. Note that the magnitudes of cooling and warming are not the same.




STRATIFICATION DYNAMICS
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STRATIFICATION DYNAMICS

WATCHIC LAKE TEMPERATURE PROFILE

0 WINTER BUOY DEPLOYMENT SUMMER BUOY DEPLOYMENT 30
17 ‘ .
2 1] 25
= ; |
£4 7 il i 20 -
D m
= | " 2
> 6 - 15 2
= o
8 -
o O
o 10
= 81
Ll
()
5
10 WINTER 2017 -2018

May ‘17 Nov ‘17 May ‘18 Nov ‘18




STRATIFICATION DYNAMICS

WATCHIC LAKE TEMPERATURE PROFILE
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STRATIFICATION DYNAMICS

WATCHIC LAKE TEMPERATURE PROFILE
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STRATIFICATION DYNAMICS

WATCHIC LAKE TEMPERATURE PROFILE
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STRATIFICATION DYNAMICS

WATCHIC LAKE TEMPERATURE PROFILE
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LENGTH OF STRATIFICATION

ONSET OF DATE OF FALL DAYS OF
ICE-OUT ICE-IN
STRATIFICATION TURNOVER STRATIFICATION
3/13/16 Not Recorded 5/10/16 10/23/16 166 days
4/15/17 12/15/17 5/17/17 10/31/17 167 days
4/22/18 12/13/18 5/2/18 10/18/18 169 days




LENGTH OF STRATIFICATION

DAYS OF
ICE-OUT  ICE-IN ONSETOF PATEOE  STRATIFICATION

STRATIFICATION  TURNC
3/13/16 Not Recorded 5/10/16 10/23 166 days
4/15/17  12/15/17 5/17/17 10/31 167 days
4/22/18  12/13/18 5/2/18 10/18
169 days




LENGTH OF STRATIFICATION

More time for surface waters to warm
More time that the hypolimnion is
separated from oxygenated surface
waters

More time to oxygen to be depleted

# of days of stratification

More time for algae blooms to flourish

Time



RESPONSE TO EXTREME WEATHER PATTERNS
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RESPONSE TO EXTREME WEATHER PATTERNS

HEAT WAVE
Maine’s Average Annual Air Temperature
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RESPONSE TO EXTREME WEATHER PATTERNS

Maine’s Total Annual Precipitation
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RESPONSE TO EXTREME WEATHER PATTERNS
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INTERANNUAL COMPARISONS
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WINTER MONITORING

Winter Limnology as a New

Frontier

Stephen M. Powers and Stepbanie E. Hampton




WINTER MONITORING

Winter Limnology as a New
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Stephen M. Powers and Stephanie E. Hampton
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