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Introcluction to Grouncdwater Hlydrology
 What Is groundwater hydrology?

 Why study groundwater hydrology?

 The Hydrologic Cycle




Groundwaizr Flydrology

* The subdivision of the science of hydrology
that deals with the occurrence, movement and
quality of water beneath the Earth’s surface

Interdisciplinary scope involves physical,
chemical, biological and mathematical sciences




velocities in surface waters, e.g., rivers can be a million times

larger than those (seepage velocities) in groundwatzsr systems

(e.g., compare typica! velocities of about 0.5 m/sec for rivers
w1fE grouncwafer sEEpage VElocitles ofr about 10 m7Z:5.




Wy Siucly Groundwater Hlydrology?
Groundwater is the largest, accessible source ofdshwater
on the planet.

Groundwater is also the largest source of freshwate
available in California.

California's economy, the seventh largest in the wl, relies
heavily on groundwater to meet the needs of cities,

Therefore Groundwater Is an important Resource
SOoUrce: WWwWgrac.org




Wiy Siucly Groundwaier Hlydrology?

> AGRICULTURE > ENVIRONMENT/HEALTH

— lIrrigation — Drainage, Flood control

— Drainage — Water Storage

— Nutrient uptake — Groundwater contamination
— Fertilizer Efficiency — Soil degradation

> ENGINEERING

Ideally, it iIs not possible to separ
reasons for understanding groundwater
hydrology In categories as listed, si
water links the major components of
ecosystem as part of the:

Hydrologic Cycle




Hydrologic Cycle

Evapolransplratlon

ﬁ

1 nydroloQic processes

Figure -

APTABITY,

o b4 4Bt an oy 0 R SIS




@opo‘rronspiro‘rioD (Precipifo‘rion )

Qntercep‘riom )

<_ throughfali >

Interception v | f]
sforage > over and

ow S

<infiltration >

Unsaturated

storage
Qroundwoter rechorge>

Saturated
- groundwater

storage

Channel storage

boseflow

Figure 1.2 Systems representation of the hydrologic cycle.
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The HYDROLOGIC CYCLE maintains the
Earth - Plant- Air continuum.



Under ground or Subsurface water

SOIL SURFACE »

Referred to as Unsaturated Zone

VADOSE ZONE

=
_l

SATURATED ZONE or PHREATIC ZONE
(Generally defined as theGROUNDWATER)




Vi =

® s O o -} o«
L e
000000000000%0:
900000000 [, 0 0
QODDr 0000 oooooo
0o 00 |o
Vt=l.0 m°> |[6o0© ) oo°o°:°z
0o S(]nd o - T PURL o0
00000060000|o %% °
00000000 0 |p°°
00000000000
Nn00ovCopopoo

Volume of voids (V) 0.3 m3
= = 0,30

Porosity (n):= :
Total volume (V4) 1.0 m3




Sorne More Definitions

The geologic media between the land surface and the
regional water table. Often used as synonymous watltiisaturated zone

Surface in a geologic medium where water pressure

equals atmospheric pressure. Often used as the bolwetargen the
Unsaturated and Saturated Zones.

Volume of water per unit volume of

bulk soil. Like porosityn, 6 is reported as a decimal or percent. For Saturated
zoneBb =n, andB < n for Unsaturated zone.

Rate at which water enters the soil from the surface

'ydraulic Conductivity K
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*Assume the cylinder is filled with saturated said
water is flowing through it such that rate Q at the
inlet is equal to rate Q at the outlet

«Set an arbitrary datum, z = zero

*hl and h2 are elevations in the manometers

Cross section A

Figure .1 Experimental apparatus for the illustration of Darcy’s law.

*AL is the distance between manometers
» The water flux (specific discharge) is g = Q/A,avl A is the cross-sectional area of the cylinder.

Darcy’s law: The flow of water through a porous mdium is
In the direction of, and at a rate proportional to,the driving

force (i.e.the hydraulic gradient) and also proportional to the
ability of the conducting medium to transmit the wder

(hydraulic conductivity).



Using X, y and z coordinates, we can write flux as
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Dzircy’ s Equatiorn for Water Flow

e In 1856, Henry Darcy developed the equation for
water flux:

g = -K grad H

Where q Is the flux (m/s), H is the hydraulic hean,
and grad H the gradient of the hydraulic head.

In saturated solls K Is defined as the saturated
hydraulic conductivity, Ks.

In Unsaturated solls,K Is the unsaturated hydraulic
conductivity.
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