Chapter 5

Physical Properties of Water
· Water Molecule 

· Unique properties of water are a result of the two elements hydrogen and oxygen

· Ratios

· Bond type

· Physical structure of the polar water molecule  
· Temperature and Heat
· Temperature – 
· Heat – 
· Changes of State
· Water exists in three physical states (solid, liquid, gas)
· Dew Point – 
· Latent Heat of Fusion – 
· Latent Heat of Vaporization –
· Figure 5.2
· Heat Capacity
· Measure of how much heat a substance can absorb or release for a given change in temperature
· Water has a high heat capacity compared to other natural materials due to the hydrogen bonds between water molecules
· The high heat capacity of water and its ability to hold heat makes it possible for surface currents to redistribute excess heat in equatorial regions to higher latitudes as they flow away from the equator on the western sides of ocean basins
· Cohesion, Surface Tension, and Viscosity
· Cohesion
· Surface tension
· Viscosity
· Density
· Pressure
· Pure water and seawater is nearly incompressible
· Pressure increases with increasing depth
· Temperature
· When water is heated, molecules speed up and move apart
· Warm water is less dense than cold water
· Salinity
· Salt has a greater density than water, so pure water is less dense than seawater
· Fresh water floats on seawater
· Dissolving Ability
· Water is considered a universal solvent because of its ability to dissolve a wide variety of materials
· The polar nature of the water molecule and the hydrogen bonding allow water to dissolve salts easily
· Salts are supplied to the oceans by underwater volcanism and runoff from land
· Transmission of Energy

· Heat 

· Conduction

· Convection

· Radiation

· Light

· EM Radiation in the Visible Spectrum
· Light is absorbed, scattered, and reflected as it passes through water
· Attenuation – 

· Beer’s Law – 

· Color perception
· Refraction

· Sound

· Sea is noisy

· Average sound velocity: 1500 m/s

· Water dissipates high-freq sounds faster than low-freq

· SONAR

· Sound shadow zone – 

· SOFAR Channel – 

· Sea Ice

· Formed by low air and water temperatures

· Freezing seawater

· Salt water in ice escapes over time
· Cannot cause sea-level rise when melted

· Icebergs

· Formed by glaciers on land

· Iceberg activity may be due to global warming, driving an increased rate of melting
· Can cause sea-level rise when melted
· Fog

· Condensation of moisture forms clouds

· Related to Dew Point and ability for air to hold water vapor at a given temperature

· Three types of fog

· Advective fog – 

· Sea smoke – 

· Radiative fog – 

