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ABSTRACT

From the hydrogeologist point of view, Aqra area in northern Iraq
is considered a significant area. The area is surrounded by the Upper
Zab river from the east, and the Khazer river from the west, while Zanta
river runs from its east.

Due to the wide use of groundwater in study area, the knowledge of the
response of the aquifer to different stresses is important to predict its
uses in the future to optimal utilization of this aquifer. Consequently,
in this study MODFLOW model under GMS platform has been used to
evaluate the groundwater availability and examine response of the
aquifer to stress conditions. The model has been calibrated in steady
state using trial and error procedure, and verified in two states steady
and unsteady, and then used for predicting purpose under many
scenarios:

Scenario—I running the model over 3 years the average of heads has

been downed 3.5 meters

Scenario—II running the model over 5 years the average of heads has

been downed 4 meters

Scenario—Ill running the model over 10 years the average of heads has

been downed 5 meters.

Scenario—IV running the model over 3 years after add 25 wells the

average of heads has been downed 5 meters.

Scenario—VI running the model over 5 years after add 25 wells the

average of heads has been downed 5.5 meters.

Scenario—VII running the model over 10 years after add 25 wells the

average of heads has been downed 6.5 meters

The heads of aquifer in all cases was down, so the groundwater of
aquifer need to use it Appropriately.

Hydraulic Conductivity (K) increase toward Khazer river shows good
contact between groundwater and Khazer river. also, groundwater



provides Khazer river through summer season, while winter season the
greatest provider is rainfall due to runoff.
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