Oceans: 97% of Earth’s water
Seawater covers 71% of Earth’s surface, in three huge interconnected basins:
1) The Pacific Ocean
2) The Atlantic Ocean
3) The Indian Ocean
Why are Oceans Important?

In the N. Hemisphere landmasses dominate
In the S. Hemisphere oceans dominate
Properties of waterConsequence:water is an excellent heat
distributor – moderates Earth’s climate

· High heat capacity: ...
· High latent heat: ...
Consequence of water’s high heat capacity
· Range of ocean T <<	land T:
· On land temperature range = 146 °C
· Highest = 58 °C
· Lowest = –88 °C
· Sea-surface temperature range = only 38 °C
· Highest = 36 °C (Persian Gulf)
· Lowest = –2 °C (Polar Sea)
Coastal inhabitants benefit from the mild climate  resulting from this natural ocean thermostat
Chemistry of the oceans
Salinity - salts dissolved in water
(Na+  ~30%, Cl-  ~ 55%)
Salinity - usually measured ppt	(‰).  Ave. ocean salinity: 35 ppt*
River water salinity: 0.5 ppt often less.  *35 grams of salt /1000 grams of seawater
What are the sources for these dissolved ions?
Why are Na and Cl most abundant?

What are the sources for these dissolved ions?
Why are Na and Cl most abundant?
What are the implications of Deep & Stratified Oceans?


Wave:
· undulations on water
· propagation of disturbance across water surface
· energy transfer across a medium
Most waves in the ocean are generated by wind → wind waves.
Wind waves → generated by shear stress at interface between air and  water.
Swells: free travelling wind waves that have left the zone of influence  of the wind that generated them – (lower amplitude, faster)
Anatomy of a wave:
wavelength (λ): horizontal dist. between 2 crests  height (H): vertical distance between crest & trough  period (T): time between two successive crests
Frequency (F):	# full waves per second (Hertz)

velocity (V): V = D/t= λ/T

Wave types
Classification of waves according to wave-forming and restoring FORCES


Orbital motion of waves:
Water particles affected by the passage of a wave will follow a circular path referred to as orbital motion. After the passage of one wave (crest + trough) →very small net forward translation.
Size of the orbital diameter decreases with depth.
At λ/2 orbital motion is almost zero.


Deep vs. shallow-water waves
Deep-water wave: wave unaffected by the ocean floor
Shallow-water waves: waves affected by the ocean floor
Breaker: collapsing wave
Wave refraction
Wave refraction: the bending of waves as they meet bottom & change velocity
· Wave refraction ↑ E at headlands → increased erosion
· Wave refraction ↓E at bays → increased deposition
Over time, wave erosion straightens an irregular shoreline

Interaction of waves and sediment
Obliquely breaking waves generate longshore currents and longshore drift
Longshore currents: coast-parallel currents in the surf zone
Longshore drift: zigzag pattern  of sediment along beach
RESULT: net sediment transport is to shoreline (mainly in the surf and swash zone)

Shoreline geomorphology
Erosional features (material loss)
Depositional features (addition of material) – beach drift and longshore currents

Deposition and erosion along shorelines
human impact
1. Jetties
2. Groins
3. Breakwater
4. Example: Miami
Beach nourishment – another solution to beach erosion!
Wave-related natural disasters
1. Storm surges (associated with hurricanes)
2.  Tsunamis

Hurricanes
Hurricane are cyclonic tropical storms
· high winds
> 120 km/hr, but can be in excess of 250 km/h
· heavy rain
· flooding (from storm surge)

Genetic conditions: warm sea T (> 26C), high humidity, light winds usually form between 8-20 latitudes in N.Atlantic and Pacific Oceans

Storm surge: dome of elevated seawater (~ a few m) formed as a response to low P area and high winds associated with hurricanes.
Effects: upon landfall, high waters and waves of storm surges  can devastate coastal areas. If synchronized with high tide.
Cyclonic storm around low pressure area caused by hot air rising over warm ocean








Tsunami (seismic sea wave): long period, fast moving sea waves, most often produced by sudden vertical movement of seafloor, ie. submarine earthquakes – but also by submarine volcanic explosions, or submarine  mass movements.
Large storm waves vs. tsunamis
Large storm wavesTsunamis*
wavelength: over 150 km
wave height: 0.5-2 m
wave velocity: 500-800 km/h
* offshore conditions


wavelength: a few 100’s m  wave height: 15-20 m
wave velocity: up to ~ 100 km/h





[bookmark: _GoBack]Why are tsunamis unnoticeable in the open ocean, but so disastrous to coastal zones?
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