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Ground Water

I- Source of Ground water


Meteoric water


Amount of underground water: 60 times more than water in lakes and rivers.

II- Definitions:

Zones: (Fig. 1)


Zone of aeration: Vadose zone


Zone of intermittent saturation


Capillary fringe


Zone of permanent saturation (Phreatic zone)

The water Table (Fig. 1)

Perched water table (Fig. 2)

Recharge

III- Movement of ground water:

A- Mode of movement


(1) Infiltration: through the vadose zone


(2) Percolation: through the phreatic zone down to the level of a local stream or valley (i.e. downslope).
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Gaining and losing streams (Figs. 3 & 4).

B- Velocity of flow:

Between 1.5 m/day and 1.5 m/month

C- Factors controlling ground water velocity:

i-
Permeability of the rock

ii-
Structures of the area

iii-
Gradient of the water table

IV- Rock types based on their ability to transport ground water:

Aquifers

Aquicludes

V- Wells:

A- Definitions

Cone of depression (Fig. 5)

Drawdown (Fig. 5)

B- Types:

1- Ordinary wells (Figs. 5 & 6)

2- Artesian wells: Artesian wells are either flowing or non-flowing.
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Conditions for an artesian system: (Fig. 7)


1- Catchment area


2- Inclined aquifer sandwiched between two aquicludes


3- Fissures or wells reaching the water table

C- Problems associated with pumping wells:

Salt water incursion (Fig. 8)

Subsidence due to increased drawdown

VI- Oases: (Fig. 9)
VII- Springs: 

A- Types: (Fig. 10)

(a) Gravity springs


(b) Fault springs


(c) Joint springs


(d) Dyke springs


(e) Unconformity springs

B- Hot springs and geysers (Figs. 11 & 12)

Why do geysers erupt? (Fig. 11)

VIII- Erosional and depositional features caused by ground water action:

1- Caverns:  (Fig. 13)
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2- Stalactites, stalagmites and columns (Fig. 14)

3- Karst topography: (Fig. 15)


(a) sinkholes


(b) disappearing streams


(c) Karst valleys

4- Travertine

5- Siliceous sinters and geyserite

6- Petrified wood

IX- Ground water contamination


Types of contaminants


Natural purification of ground water: A distance of travel of 35 - 40 m through sandy or loamy soil is generally sufficient for the purification of ground water contaminated with human litter and bacteria.

