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Lake Tahoe (USA) 
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Greater Flamingoes on an East African lake (Kenya) 
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Lake Mendota (Wisconsin, USA) 

Global Lake Temperature  

Collaboration  

 The Global Lake Temperature Collaboration (GLTC) is an 
international group of investigators with interest in and 
access to global lake temperature records (both in situ 
and satellite-based). This effort began in the fall of 2010 
and currently has over 50 participants from 15 countries. 
Synthesis of global records of lake temperature from 
both in situ and remote sensing data sources is ongoing, 
and the GLTC group continues to welcome new 
collaborators (please visit our webpage for more 
information, http://www.laketemperature.org). An initial 
workshop was held from June 1-5, 2012, supported by 
the National Science Foundation (NSF; USA), the National 
Aeronautics and Space Administration (NASA; USA), and 
the Institute of Agriculture and Natural Resources (IANR) 
at the University of Nebraska-Lincoln (UNL; USA).  

Recent studies have shown significant warming of 
lakes throughout the world1. Moreover, the observed 
rate of lake warming is ς in many cases ς greater than 
that of the ambient air temperature2. Rapid, 
unprecedented changes in lake temperature have 
profound implications for lake hydrodynamics, 
productivity, and biotic communities3. These findings, 
the need for synthesis of in situ and remote sensing 
datasets, and continued recognition that global and 
regional climate change has important impacts on 
terrestrial and aquatic ecosystems are the motivation 
behind the Global Lake Temperature Collaboration. 

1 Schneider and Hook (2010); Hampton et al. (2008); Coats et al. (2006);   
   Vollmer et al. (2005); Livingstone (2003) 
2 Schneider and Hook (2010); Austin and Colman (2007); Lenters (2004) 
3 Kirillin (2010); Tierney et al. (2010); Peeters et al. (2007); Verburg et al. (2003) 

Toolik Lake and Brooks Mountain Range  
(Alaska, USA) 
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Lake Baikal is the oldest, deepest, and largest lake (by 
volume) in the world, and Shaman Rock (above) 
provides an iconic view of the lake. Lake Baikal is 
home to a unique ecosystem, supporting species 
such as the Baikal seal (inset  photo) which is the only 
freshwater seal in the world. The seals build ice caves 
on the lake in winter. 

Lake Baikal (Siberia, Russia) 
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Photo courtesy Kantor/Greenpeace 

Lake Tahoe is a clear, high-elevation lake and one of the 
most studied satellite-validation sites for lake 
temperature.  Although the lake clarity is one of the 
highest in the world it has been slowly declining over 
time. 

Lake researchers 
have collected 
on-site (in situ) 
data on water 
temperature at 
some lakes for 
over 40 years. 

Figure courtesy of Mathew Allan. 

2012 GLTC Workshop Participants 

40 GLTC participants from 11 countries collaborated  
in Lincoln, Nebraska (USA) for the first GLTC workshop. 
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Figure 2. Histogram 
of lake surface 
temperature trends 
since 1985, using 
both collection 
methods. Overall,  
roughly 95% of the 
GLTC study lakes 
are found to be 
warming.  

Distribution of lake surface temperature trends 

Figure 3.  Trends in lake surface temperature from 1985-2010 (in ϲC/decade), as measured by satellite-based (circles; n = 58) 
and in situ sensors (squares; n = 31). Satellite-based and in situ records show lake surface warming at a mean rate of 0.45 
ϲC/decade and 0.5 ϲC/decade, respectively. 

Lake temperature trends, 1985-2010 (�£C/decade) 
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NASA Terra satellite   
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Lake Saimaa (Finland) 

Lake Tahoe data buoy  
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NASA has been 
orbiting satellites 
around the world 
for over 25 years 
to study earth 
science, including 
monitoring the 
temperature of 
lakes. 

Lake Superior (USA/Canada) 

Photos courtesy  J. Lenters 

Lake Superior is the  ǿƻǊƭŘΩǎ largest freshwater lake by surface 
area. Inset photo shows a climate station that monitors 
evaporation rates and over-lake meteorology. 

More than one fourth of the ǿƻǊƭŘΩǎ lakes are located in the 
Arctic, and climate change is occurring here at a more rapid rate 
than in the rest of the world.   

Figure 1. Map showing the number of lakes from each continent that are included in the GLTC 
database and monitored by satellite and/or in situ data collection methods.  Black dots indicate 
the location of the lake photos shown around the map. 
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Satellite-based trend* In situ trend*  

*Units are �£C/decade  

Lakes provide habitat for birds and take part in the functioning 
of terrestrial ecosystems.  

Lakes provide goods and services (e.g. recreation, fishing, drinking water) to humans worldwide. 


