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ABSTRACT

Iragi Marshlands which are located within the southern part of Iraq
were dried after 1991. The dried marshes were re-flooded after year 2003.
Because of the shortage of water that feeds the marshes during the last
years, these marshes began to dry again. Therefore, finding new feeding
sources became very necessary matter. The Main Outfal Drain, MOD, is
suggested to be one of these sources to feed Al Hammar Marsh during the
dry water years. Ad Dalmg Lake which is located upstream of Al
Hammar Marsh is mainly feeding by the MOD water and then the outfall
of this lake is discharge again into the MOD. Therefore, the hydrological
operation of this lake and then the quantity and quality of the outflow
water from this lake into the MOD effected the water quality of Al
Hammar Marsh when using the MOD water to feed the marsh.

The main objective of this research is to develop a hydrologica
model to simulate the hydrological operation conditions for the
hydrological system that consists of Ad Dalmg Lake, MOD, and
Hammar Marsh. Also to rout the quantity and quality of the flowing
water through this system to find the best hydrological operation for the
system to minimize the water quality deterioration within Ad Dalmagj
Lake and Al Hammar Marsh.
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A hydrological and water quality routing models for this system were
implemented based on the mass conservation law to estimate the monthly
water quantity and quality state within the lake and marsh during two
successive dry years. The hydrological, water quality, topographical and
climatological data were collected and studied. The unrecorded and
missing climatological data were estimated by using the SPSS software
and the evapotransperation, ET,, for Ad Damg Lake and Al Hammar
Marsh were estimated by using the CROPWAT software. The TDS
concentration was adopted in water quality evaluation, because it is
related to number of other water quality parameters and the availability of
recorded data.

The implemented models were applied on two scenarios of flow; the
first was constant outflow with variable inflow and the second was
constant inflow with variable outflow. Each scenario includes six cases of
lake maximum inundation area; 100%, 90%, 80%, 70%, 60% and
minimum inundation. For each case the inundation area varied with
respect to the ET, variation from minimum area during the month of
maximum ET, to maximum area, of this case, during the month of

minimum ET,.

Results of applying these models with these flow scenarios and
inundation cases show that the water quality within Ad Dalmgj Lake and
Al Hammar Marsh was out of the acceptable range of international
standards for most of the studied cases. While for other cases it was
unpalatable for drinking, severa restrictions must be imposed when used
for irrigation to prevent salts effects on crops, soil, and ground water, and
not acceptable for livestock and unfit for poultry in most of the months
during two operation years and in some months in the beginning of the

first year, the water can be used for growing livestock and poultry.

Y
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The minimum balancing water quality deterioration in the lake and
marsh was when the inundation of the lake was the case of 70% with

constant inflow of 33m°/sec, the second scenario.
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