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Fluxes of the Global Water Cycle

Transpiration: the process of evaporation of water from moist plant 
surfaces (e.g., leaves). 

Latent heat of evaporation: the amount of heat required for a unit 
amount of liquid to evaporate under certain temperature and 
pressure. For example, it will take approximately 2260 J (590 calories) 
of heat to evaporate 1 gram of water under 15 degree Celsius at 1 
atmospheric pressure. 

Water evaporation is the fastest under warm temperature, dry air, 
windy, and low pressure. Warm air can hold much more water vapor 
than cold air because high temperature increase the water vapor 
holding capacity or the saturation level. 



Humidity is a measurement of water vapor content in the air, often 
expressed as water vapor pressure for absolute humidity. Whereas 
relative humidity is expressed as a percentage of saturation humidity at a 
particular temperature and pressure. 

Dew Point: the juncture at which any further cooling results in the 
deposition of water vapor onto convenient surfaces, generally the very 
small atmospheric particles that serve as condensation nuclei. The small 
droplets formed by this condensation process grow by further water vapor 
accretion to form clouds in the air. 

Precipitation includes all forms of water falling onto Earth's surface. 
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The Cryosphere--the world of frozen water in ice, snow and frozen ground, 
making up approximately 2% of the water on Earth. 

The Cryosphere fluctuates through geologic time (glaciation vs. deglaciation). 

Glacial ice sheets found in Greenland (can be 3 km in thickness) of the north 
and Antarctica (3.6 km or more in maximum thickness) of the south currently 
makes 95% of the total cryosphere. 

Glacial ice sheets are the main regulators of global sea level. If all the ice sheets 
would melt, the sea level would rise up 60 meters. 

Polar snow fall and polar temperature are the two most important regulators of 
glacial ice sheets. 

Snow and ice on high mountains are important fresh water resources such as the 
ones in Sierras. 



Groundwater

Approximately 0.68% in the hydrosphere is found in groundwater, 
which has a range of turnover time from 300 years (active) to 5000 
years (deep, inactive). Groundwater occurs mostly within 750 meters 
below land surface. 

Some basic vocabulary of hydrology: 
Water table or phreatic surface is the upper limit of saturation in an 
unconfined body of ground water. It separates the vadose zone above, 
which is normally unsaturated, from the saturated phreatic zone 
below.  Rocks/regolith holding ground water are called aquifers. 
Rocks that hold and transmit very little water are called aquicludes.

There are many factors involved in groundwater storage. Some of the 
main ones are: (1) the balance of precipitation and total loss from 
evapotranspiration; (2) vegetation and surface properties; (3) soil 
infiltration; (4) topography; (5) geology; and (6) human usage and 
disturbance. 















Sea level in the future?

From: Schlesinger 1997.
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