Hydrology is the
study of
movements and
characteristics of
groundwater.

Where is the water ?

SALT WATER 95.96%

FRESH WATER 4.04%

Glaciers and polar ice 2.97%
(4.34 X 107 km?)

Atmosphere 0.001%
Oceans and seas (1.5 X 10% km3)
(1.40 X 10% km?) ’
Lakes and rivers 0.009%
(1.27 X 10° km?)
Underground waters 1.05%
(1.54 X 107 km?)
Biosphere 0.0001%
(2 X 10° km3)
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1 Flux in and flux out over oceans Example: The rain shadow effect profoundly influences the
bl ctns] dus o evegeraii oreci s climate of the western United States
and precipitation over water. = E\mp:"mim 107 3 The precipitation
2 Excessis maoved to land ] runs off into lakes,

/7 streams,and
oceans...
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4 ...orfilters into soil
and rock, where it
moves as groundwater.

Terms: Precipitation, infiltration, runoff, evaporation, transpiration,
and sublimation, groundwater flow




Bodies of water from which U.S. precipitation is drawn: Pacific
Ocean for western U.S. and Gulf of Mexico for eastern half of
country.

Average annual precipitation
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Storage of surface waters — wetlands and dams

DRY PERIOD: LOW RUNOFF WET PERIOD: HIGH RUNOFF

y

In dry periods, streams ...and carry away In wet periods, streams ..whichis ...
bring in small amounts  small amounts.  bring in large amounts stored...  relea
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Groundwater

Groundwater
flowing out of
cliffs, Grand
Canyon National
Park.
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Porosity:
The amount
of open space
in various
Materials

Permeability:

The ease with
which fluids
move through
rocks. o S el S MR LN

along cracks pore space between
clays and silt grains

Figarn 17.7
Lbnteesiniing Farth, K s
LI ——p—p——




Water and air

both occupy
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Porosi P
(Pore .&- That (Ability 1o '.';.. s
Rock Type May Hold Fluid) Fluids to Pass Through) ': -
Gravel Vary high Vary high Soil ,.._.. p
Coarse- to medium-grained sand High High Weathered Unsaturated
Fine-grained sand and silt Moderate Moderate ta low bedrock zone
Sandstone, moderately cemented Moderate to low Low Porous
rocks Low Very low bedrock & Groundwater
Unfractured shale Very low Very low {sandstone) jEES table
T Water fills
2700 et e o Saturated all pore
zone spaces
€t %
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Water table
(higherinwet ~ Unsaturated Note that 4 Natural springs
ote tha are flowing.
season, lower e 3 During wet 9 Abundant rainfall

in dry season)

Saturated zone

Well water level (only in
varies with seasons wet season)
Movasmant of Saturated zone

groundwater
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surface and aeisd tha watar recharges
ground water table is high.
systems are el

CONNECTED

During wet
periods, surface
waters may
contribute to
groundwater.
During dry
periods, the
converse may

6 ...and groundwater is
apply. 5 Both deep and shallow wells  discharged as it moves
can be pumped,... into lakes and streams.
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7 During dry periods,
evaporation discharges

Influent Lake level
groundwater in soils,... s

Evaporation gyream  falls

10 ...and water from streams and lakes
falls, shallow infiltrates and recharges the

wells dry up,... surface soil and rock.
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1 The boundary between fresh and salty
groundwater along shorelines is
determined by the balance between
recharge and discharge in the freshwater

|

2 Normally, the pressure of fresh
water keeps the saltwater margin

slightly offshore.

Figurs 1714
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4 This movement d
creates both a cone : margin
of

3 Extensive pumping lowers the pressure
of the fresh water, allowing the saltwater
margin to move inland.

5 ..andani d f
that brings salty water into the well. A
well that formerly pumped fresh water
now pumps salty water.
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Debris {sofl,
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Buried gasoline or industrial
chemical storage tank

(saline)

Entry of surface-source
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Figpure 1733
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heated aroundwater is
discharged at the surface.

& The waterin a geyser follows
rrequlas network

Figurn 17:21
Lindee g Farth, Fm Lt
LI ———r—




