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Fig. Freezing point of an Andosol having different soil 

moisture content. w: gravimetric soil moisture content 

(kg kg-1). Arrows indicate freezing point.

Ψm = 1.23 T

Ψm ; Matric potential (MPa)

T ; Freezing point (℃)
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●: Pressure plate method

●: Psychrometer method

●: Vapor pressure method

○: Freezing point depression method (Bd = 1.02 Mg m-3)

□: Freezing point depression method (Bd = 1.22 Mg m-3)

Alluvial soilSand dune regosolAndosol

Comparison of the freezing point depression method

with other standard methods

Suzuki, S.(2004) Verification of freezing point depression method for measuring matric potential of soil water. Soil Science and Plant 

Nutrition, 50, 1277-1280.

Soil water characteristic curves

Permanent wilting point

Pressure plate /
Pressure extractor

Potentiameter
Freezing point 

depression method

Sample preparation

1 - 3 days 1 - 3 days 3 - 7 days

Measurement
2 weeks - 1 month 1 - 10 minutes 1 - 2 hours

Price
11,000 GBP 13,000 GBP 270 GBP
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Suzuki et al., 2007

North East Thailand… Degraded Soils

The FPD was used to assess 

soil water holding capacity.
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Ethiopia…Semi-Arid Land

Frozen layer

Snow pack

Unfrozen water in frozen soils
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Muneoka et al. (2002)http://www.flickr.com/photos/ystenes/5606131185/

Unfrozen water in frozen soils
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PermafrostPermafrostPermafrostPermafrost
20%-25% of the world's land surface

Russia, Canada, Alaska, China, Japan,

and Antarctica

Unfrozen water in frozen soils

“60 to 94% of the soil 

microorganisms might survive 

following the successive freeze-

thaw cycles.” (Yanai et al., 2004)

“Unfrozen water supports metabolic 

activity of microorganisms survived 

in frozen soil.” (Yanai and Toyota, 

2006)

Unfrozen water in frozen soils

It is estimated that as much as 60,000 km3 of water may be 

frozen in the Martian soil.

Unfrozen water in frozen soils ???

Learn a lesson from the past

R. K. Schofield

(1935, Rothamsted)
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Schofield and Botelho da Costa (1938)

Thank you very much  for your attention.Thank you very much  for your attention.Thank you very much  for your attention.Thank you very much  for your attention.

Please contact me;

s.suzuki@cranfield.ac.uk


