
Unit 7: Water on Earth 

1) Stages of water 
a) Ice (solid)– Molecules are close together, slow moving, least dense 
b) Water (liquid)- Molecules are moving more quickly, spreading apart, more dense than ice 
c) Water Vapor (gas) – Molecules are moving fast, spread out, most dense 

2)  Water Cycle 
a) Evaporation – water heats up, becomes water vapor and rises 
b) Condensation – in the atmosphere, the water vapor starts to cool and condense into clouds and 

eventually back into liquid form. 
c) Precipitation - Tiny droplets of the liquid water accumulate in the clouds and eventually are 

released as rain, snow, sleet, or hail.  Some is absorbed into the soil. 
d) Run-off - precipitation that runs over the land and into bodies of water, such as streams or 

rivers, that in time will flow back into the oceans. 
e) Humans affect the cycle by: 

i)  covering soil thus preventing absorption 
ii)  causing extra runoff – thus adding pollution to the water 
iii) Causing acid rain from ground and air pollution 

3) Earth’s Water 
a) 97.2% of Earth’s water is in the oceans. 
b) 2.8% of Earth’s water is freshwater – located in rivers and streams, groundwater, and ice caps/ 

glaciers. 
c) Freshwater and seawater contain much of the same minerals – seawater has much HIGHER 

concentration. 
d) Water budget allows scientists to figure out where in the cycle the freshwater is – and how 

much we have for consumption. 
4) Varying ocean factors  

a) Temperature – temperature of the ocean changes along with air temperature and  ocean depth 
(colder the lower you go) 

b) Salinity – the amount of salt in the water 
i) Highest concentrations of salt is in the poles and near the equator due to evaporation and 

freezing of the water 
c) Density – changes with depth – becomes more dense the deeper you go 

i) Saltier water is more dense! 
d) Pressure – Changes with depth – greater pressure the deeper you go 

5) Currents 
a) Affected by 

i) wind 
ii) the topography of the seafloor 
iii) sea surface height 
iv) the shape of the coastline 
v) water temperature 

b) Surface currents - driven mostly by prevailing winds transferring energy 
c) Deepwater currents - Thermohaline Circulation 

i) Driven by temperature and salinity 
ii) Path of the current depends on  

(1) the shape of the seafloor 



(2) the positions of the continents 
(3) the Coriolis effect. 

iii) NOT influenced directly by the wind 
d) Downwelling 

i) Water sinks and travels near the bottom 
ii) Common in areas where surface currents meet or along coastlines 

e) Upwelling 
i) Rising of ocean water 
ii) Carries very rich nutrients from the ocean bottom to the surface 
iii) Also occurs where two opposing wind systems meet 

f) Convection- happens because of the mixing and energy transfer between cold and warm waters 
during thermohaline circulation, upwelling, and downwelling. 

g) El Nino - Every few years, the Westerlies (prevailing winds blowing west) stop blowing for 
months at a time 

h) Studying currents: 
i) CTD (conductivity, temperature, and depth) - device to measure temperature and salinity 

levels  
ii) Radar technology - used to track where currents flow and how they affect shorelines. 
iii) Video surveillance - used to track where currents flow and how they affect shorelines. 

6) Ocean Waves 
a) Parts 

i) Crest -  the top of a wave. 
ii) Trough - the bottom of a wave. 
iii) Wave height-  the distance between the crest and the trough. 
iv) Wavelength - the distance from one wave crest to another. 
v) Wave period - the time it takes for one wave to pass a given point. 

b) Motion 
i) Waves move up and down 
ii) Particles in the waves move in circles – getting smaller as they go deeper in the ocean 

(because they receive less wind energy) 
iii) Wind causes ripples, fast, strong wind causes lager ripples = waves 
iv) Chain of energy 

(1) Wind transfers energy to water  
(2) Energy travels through water as waves 
(3) Waves transfer energy to land 

c) Weathering 
i) Waves cause gradual weathering over time 
ii) Waves cause sudden changes because of storms, hurricanes and tsunamis. 

7) Ocean Tides- actually caused by gigantic waves moving through the entire ocean. Their wavelength 
is half the circumference of the earth! The crest of the wave is high tide and the trough of the wave 
is low tide. 
a) Causes: 

i) gravitational interactions between the earth, sun, and moon – NOT caused by wind 
b) High Tide – water is “in” 

i) Comes farther up onto the beach 
ii) Raises water level on a pier 
iii) Bulges in line with the moon’s gravitational pull 

c) Low Tide – water is “out” 



i) Beaches are longer – less is covered with ocean 
ii) Water levels are low around piers 
iii) Happen on sides of the earth NOT in line with the moon’s gravitational pull 

d) Tide Tables 
i) High and low tide occur during a 24-hour, 50-minute cycle. 
ii) Usually have two high and two low tides each day 

(1) May change based on: 
(a) the area’s global position on the earth 
(b) the shape of the ocean floor 
(c) the closeness of other land masses 
(d) the presence or absence of islands 

iii) Monthly tides: 
(1) Neap Tide: 

(a) happens when the moon and the sun create a right angle with the earth 
(b) gravity from both weaken each other’s pull 
(c) causes the low tides to be higher than usual, and the high tides to be lower than 

usual 
(2) Spring Tide: 

(a) happens when the sun, earth and moon are aligned 
(b) Extra strong pull of gravity 
(c) causing higher high tides, and lower low tides 

e) Using Tidal Energy 
i) Scientists have created dams that can harness the energy of tides. 
ii) As the tide goes in and out, water goes through tunnels in the dam and turns turbines. This 

powers a generator, which creates electricity 
 

 
 


