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HYDROSPHERE: Overview

HYDROLOGIC CYCLE
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* Earth is the Water Planet: 71% of surface is y b e i
water and 97% of all water is in the oceans. -

* Ocean Movements: The oceans are a dynamic
system with much activity and interactions.

* Water Temperature and Climate:

Surface ocean temperatures affect air temperature \
and therefore climate. [ -

The “Hydrologic Cycle” explains how the earth maintains and cleans
its water supply, constantly producing new fresh water. The oceans,
containing over 97% of the water found on Planet Earth, are the
chief source of atmospheric moisture.

More on this in the on the and bi

* Oceans and People: Oceans play an important
role in earth environment, influencing many things
people do.
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‘ 2 min oceans video

OCEAN BASIN THE DYNAMIC OCEAN
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The movements found in the ocean are a result of
numerous aspects of fluid dynamics working together,
transferring energy and creating motion.
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The ocean floor
is not flat!

More on the ocean
basin when we do the
geology section.
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river) of moving sea water with
unique characteristics.

< Gyre: a giant circulation sys-
tem found both on the surface
of the oceans and in the atmos-
phere; caused by the earth’s
rotation and the Coriolis Effect.

+« Ocean gyre: a system of
circular ocean currents.

phenomena created as wind
passes over and touches the
surface of water, dragging it
forward, creating a crest.

« Tsunami: a seismic sea
wave created by a shock
(falsely called a tidal wave).

< Tide: a moving bulge of water
created the moon’s gravitation-
al pull and by earth's rotation.




MOVEMENTS
in the OCEAN

< Ocean current: A ribbon
(or river) of moving sea
water, with unique charact-
eristics, generated by the
earth's rotation and by
the differences in water
salinity and water
temperature.

v Ocean current
movements are
both horizontal

(surface) and ver-
tical (deep sea).

« Gyre: giant circulation system
linked to rotation and Coriolis.

» Ocean gyre is a large system of
circular ocean currents formed
by global wind patterns, Earth's
rotation and the Coriolis Effect.

v’ The world’s five ocean gyres help
to drive the oceanic conveyor belt
that circulates ocean water around
the planet.

Note the areas of very high salinity
and low salinity on the map.

Salinity (ppt)
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»
The diagram below shows n
how salinity varies with "
environmental conditions. e

Increase salinity = Decrease salinity

il
A. The Mediterranean Sea is getting more salty
because of freshwater diversion by people.
B. The Arabian Sea has high salinity because
it has hot, desert conditions.
C. The two Atlantic Ocean zones have high
rates of water evaporation.

https:/iwww.youtube.com/watch?v=5xQP B18vMw
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3 min video on ocean water salinity 9

DEEP-SEA OCEAN
CURRENTS

Thermo = heat

Haline = salinity
Differences in temper-
ature and salt content
create density gradi-
ents that generate
movements.

com/watch?v=jOVvXDIOKbY

T "
3 min No sound
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MOVEMENTS in the OCEAN

+« Waves (wind waves) are
generated mainly by the
transfer of energy from
wind to water by friction.
Waves help to mix water of dif-
ferent temperature and salinity.

v Waves alter the coastline by
erosion and deposition.

+» Tsunamis are seismic sea
waves (not tidal waves).

v They are generated by earth-
quakes, underwater land-
slides and any other shock
inducer that transfers energy.

« Tides (moving water bulges)
are caused by the gravita-
tional pull of the moon and
sun and by the earth's
rotation.

= Tidal bore (the true tidal
wave) is the leading edge
of the incoming or high
tide, esp. evident when
approaching shallow water.

Tidal range is the differ-

ence in height between

high and low tide.
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Currents are designated warm and cold by their source region,
not their temperature. Surface currents influence climate on land
through the transfer of temperature and moisture characteristics.

Gulf Stream

System

Warm st matee

It crosses the Atlantic Ocean as the
North Atlantic Drift (D), warming the
atmosphere and bringing warmth and
moisture to NW Europe. As the warm
ocean surface water evaporates, it
makes the underlying water saltier
and therefore, denser, before being
cooled by the Arctic Ocean (E). The
chilled saline water sinks and then
begins a return-journey back south as
a cold, deep-water current (blue line).

The Gulf Stream (red line) starts as the
Atlantic North Equatorial (A). It carries
tropical water north along the coast of
South America and into the Caribbean
Sea (B). It continues northward along the
coasts of Florida, Georgia and North
Carolina before being deflected eastward
at Cape Hatteras (C).

What happens if something
interferes with this system?

» Agiant meteor strikes the ocean
between Great Britain and Iceland.

» Something slows the speed of flow
between N. America and Europe.

» The current’s surface temperature
or salt content changes.
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themselves (orbit collapses) and the “swells
break apart and crash” creating breakers.

What happens
to Europe?

What happens
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OCEANS and v T.hiy are us:dtfor:
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= drinking water through

v Oceans help to equalize desalinization process
the Earth's temperature. = recreation TH E ATM OSPH E RE:

v' They are the chief source = waste disposal
of atmospheric moisture. z

v’ They are an important link
in the carbon/oxygen
cycle.

v’ They are a source of food.

=

Aspects of Weather and Climate

/2019/02/28/climateffish-climate- 5
v’ They are a source of v They are a major barrier to
minerals. interaction.
v Their rise and fall effects v Historically ocean coasts
coastline habitation. have been the gateway to
cultural interaction. 18




