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 Hydrologic Cycle 
o Hydrologic Cycle : a model for where water is stored on Earth & how it moves from one place to another 

- The hydrologic cycle is powered by the sun 
- Understanding how water travels between Earth's surface & atmosphere is crucial to being able 

to predict the climate & the availability of water in various parts of the world, & to 

formulating plans to help people adapt to climate changes brought about by global warming. 

 

o Hydrologic Reservoirs: where the water is stored 

 Ocean Reservoir: all waters contained within the ocean basins, including sea ice 
- divided into the mixed layer, the thermocline layer, & the abyssal layer 
- each layer transports & exchanges water in different ways  

 Land Reservoirs: all surface waters within the lakes, rivers, streams, & ponds 

 Ice & Snow Reservoir: includes all of the land-fast ice, glaciers, snow, & permafrost 

 Subsurface Reservoir: includes all of the water in underground caverns                              
& in the soil, sediments, & permeable rock 

 

 

o Hydrologic Pathways: how water moves from one reservoir to another 

 Evaporation : evaporation of seawater leaves the salts behind, thereby  salinity 

-  

 Precipitation : Adds freshwater, thereby  salinity 

-  

 Freezing : Formation of ice leaves behind salts, called brine rejection, thereby  salinity 

-  

 Melting : Melting of ice adds freshwater &  salinity 

-  

  

 

o Hydrologic Rate Processes: rate at which water is transported between reservoirs by a particular process 
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 Properties of Water 
- Water is a polar molecule  accounting for water’s unusual properties.  

- Water exists on Earth in all 3 phases (it’s the only substance to do this)  

- Ice Floats !  

- Water has very high Heat Capacity 

- The Oceans moderate global temperatures.  

- Absorption, Refraction, & Reflection play important roles in Light & Sound transmission in the ocean.  

- Most of Earth’s free water is in the ocean 

 

 

 Where did water come from? 
- Outgassing as Earth Cooled: all the water came from the processes of the Earth’s formation 
- Comet impacts: more recent theories indicate a more constant in port of water 

 

 Distribution of Earth’s Water 
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 Composition of Seawater 

 
 
 

 
 
 

 Physical Properties of Seawater 
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 Hydrologic Processes & Salinity 
- all of these processes also affect the Salinity of seawater, which in turn will affect the density 

 

Processes that Increase Salinity 
- Evaporation of surface waters 
- Ice cooling (icebergs) of surrounding waters 
- Brine Rejection during Sea Ice Formation  
- Atmospheric cooling of surface waters by winds 

or heat exchange 
 

Processes that Decrease Salinity 
- Solar heating of surface waters 
- Hydrothermal heating of bottom waters 
- Rainfall & other forms of precipitation at sea 
- Runoff of freshwater from land & underground 
- Melting of sea ice or icebergs 
- Atmospheric heating of surface waters  

 
 Hydrologic Processes & Density 

- all of these processes also affect the density of seawater, which has important effects on ocean circulation 

 

Processes that Raise Density 
- Evaporation of surface waters 
- Ice cooling (icebergs) of surrounding waters 
- Brine Rejection during Sea Ice Formation  
- Atmospheric cooling of surface waters by winds 

or heat exchange 
 

Processes that Lower Density 
- Solar heating of surface waters 
- Hydrothermal heating of bottom waters 
- Rainfall & other forms of precipitation at sea 
- Runoff of freshwater from land & underground 
- Melting of sea ice or icebergs 
- Atmospheric heating of surface waters  

 
 

 Important Exchanges of Energy & Matter across the Air-Sea Interface 

 


