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Abstract

Marand plain, a part of the Caspian Sea catchment, stretching over an
area of about 820 km?, in northwestern part of Iran is considered as a
semi-arid zone. It has gained substantial importance because of
agricultural prosperity and population density. Almost all water
consumption needs are met from groundwater resources. In the last
decades, rapid population growth coupled with agricultural expansion
has significantly increased demand on groundwater resources. Large
increases in water demand with little recharge have strained Marand
groundwater resources resulting in declines in water levels and
deterioration of groundwater quality in the major parts of the plain. It's
worth mentioning that the paramount cause of sharp drop in the
groundwater table in the recent years is conclusively attributed to
pumping out of well water which confirmedly exceeds the level of the
natural recharge. As a result, the average water level, for instance, has
dropped from 1179.9 m to 1168.2 m during the years from 1982 to
2000. The prime objective of this research is to study and examine the
groundwater decline and its effect on the quality of groundwater in the
Marand aquifer for the said period.
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Introduction

In general, the Middle East is characterized by scarcity of water and
rapid growth in population. Water is therefore the most important
constraint for future development in this region (Haddad and Mizyed,
1996, El-Fadel et al, 2001, Haddad and Lindner, 2001). An adequate
knowledge of the groundwater resource is imperative for successful
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recharge. In comparison between the amount of ions and n_«oinm_
conductivity, most of ions are increasing with increased o_nn:_,ﬁ_
conductivity, while at {he same time @ stron; linear correlation exists
between Cl, Na and electrical conductivity (>0.8) (Figure 6)-
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Figure 6- (a) Correlation between EC and C, (b) correlation
between EC and N

Conclusions )
Groundwater s the unique source of waler for all purposes in the
Marand plain. Due to population and sericultural growth, the demand
for water has increased significantly and groundwater sources can 1Ot
et the demand. The aquifer of the Marand plain is already being
ver-exploited, resuling a_fall in the aquifer level, The unit
hydrograph from 1982 t0 2000 confirms that water levels have
dnclined by 11.7 m from average 1170.9 m (0 aVEIage 11682 m, and
still continue to fall by 0.65 m y'
ssesument of the electrical conductivity and the unit hydrograph of
the aquifer show an increase in the electrical conductivity with a drop
of groundwater levels for the whole region. g
o s show that groundwater in the major portions of the study
WA R ations and

Deteriorating quality and declining. groundwater levels threaten (0
affect more of the resource in future.

Groundwater flow lines, in the western and southwestern parts of
the aquifer reach to the impermeable sediments hence giving a rise 10
the water level to near ground surface (about 3 m). Based on the
minimum depth of the groundwater, the evaporation from the aquifer
is considered to be negligible.

Fine grained materials containing salt rich deposits in southwest of
the aquifer. are likely to be a major factor in increasing salinity in the
groundwater in this partof the aquifer. However, the over-exploitation
of groundwater is an cnvironmental hazard which causes the salinity
of groundwater and makes il unsuitable for the irrigation of fertile
Jands as well as for the drinking purposcs in the Marand plain.
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groundwater management
Sf development will continue.

 However, it is anticipated that the procesy
e saling in greater demands for fresh

walter.

Ihe Marand aquifer lies in a sem 1d area in the northwestern part
of Iran (Figure 1), The aquifer lies ‘bencath the Marand plain. an ared
of about 826 km’, situated © the northwest of Tabriz city it the
provinc of Fast Azarbasejan Ihe area lies between longitudes 45°
P and 46° 05" cast, and latitudes 387 18 and 38° 46 north, as a part

of the Caspian Sca basin

Map of Iran

Figure 1: Location map

The region has & semi-arid climate. with maximum M.Tm:_:_n
temperature  about 40.6°C in summer and minimum absolute
{emperature -22.5°C in winter. Ihe average potential evaporation i
1789 mm per annum. The humidity in the Marand station ranges from
a minimum of 29% to a maximum of 85%. The average annual
precipitation is 236 mm, with maximum rainfall in April and May
Figure 2 shows monthly average precipitation and temperatur® in
Marand station in the southeast of the plain during the period of study
from 1977 to 2000. There is a significant variation in mean annual
precipitation across the plain. The average yearly rainfall graduall
F reases from 450mm in the castern mountains 150mm towards
mm in the B L ws the annual precipitation
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