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What is temperature?

• It is a numerical 
measure of how hot

• Its measurement is by 
detection of heat 
radiation of a material. 

• Can be calibrated in any 
of various temperature 
scale, Celsius, 
Fahrenheit, Kelvin.

http://en.wikipedia.org/wiki/Temperature

http://www.sophisticatededge.com/what‐is‐the‐freezing‐temperature‐of‐water.html



Temperature variations of the Earth’s ocean

http://ocean.stanford.edu/courses/bomc/chem/lecture_03.pdf

• Heat is transferred from low to high 
latitudes by winds and currents

• Most solar radiation is absorbed in 
the first few meters of the ocean 
surface

• Small amounts of heat is transferred 
to the bottom via convection

• Between 200-1000m the 
temperature declines rapidly –
THERMOCLINE



The importance of measuring temperature of 
the Earth’s ocean 

• The heat content of the 
oceans is growing.

• The amount of heat stored 
in the oceans is one of the 
most important diagnostics 
for global warming.

• The increase in the amount 
of heat in the oceans 
amounts to 17 x 1022 Joules 
over the last 30 years. 

http://www.realclimate.org/index.php/archives/2013/09/what‐ocean‐heating‐reveals‐about‐global‐warming/



Instruments used to measure temperature in 
the ocean

• Mercury thermometers

http://notions‐english‐disciple.blogspot.de/2012/04/comparison‐of‐alcohol‐and‐mercury.html



• Reverse thermometer

http://oceanworld.tamu.edu/resources/ocng_textbook/chapter06/chapter06_06.htm



Thermistors

http://www.glerl.noaa.gov/res/projects/ecoDyn/



• Infrared radiometers

http://www.answersingenesis.org/articles/arj/v4/n1/well‐watered‐land



• CTD (Conductivity, Temperature, Depth)

Photo By: Sutaporn

By: Natalia



http://gyre.umeoce.maine.edu/physicalocean/Tomczak/regoc/pdffiles/colour/single/02P‐Basics.pdf

CTD 
measurements 
taken from various 
stations around 
the world

(Matthias and 
Godfrey, 2001)



Sea Surface Temperature 1990 January – 1990 
December in the North Sea



Sea Surface Temperature 2000 January – 2000 
December in the North Sea



Sea Surface Temperature 2009 January – 2009 
December in the North Sea



Helgoland time series for 1980, 1990, 2000, 2010
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(Taken from: Helgoland time series Wiltshire et al., 2010)



The power of all activity in the ocean relies on 
temperature

Temperature controls the rate of fundamental 
biochemical processes in organisms, and 

consequently, changes in the environmental 
temperature can influence population, species 

and community‐level processes. 



Thank You!


