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Abstract 
The revision aims to present the most important studies that dealt with the Dalmaj Marsh Region, 
which is located in central Iraq between the governorates of Wasit and Al-Diwaniyah, because of its 
great biological and environmental importance, both for the neighboring region in particular and for the 
environment of Iraq in general. Through reviewing some studies, the revision reached several 
conclusions, including that the region was studied from the environmental, biological, hydrological, 
tourist and geochemical aspects to know the nature of the water in the region and its suitability for 
various purposes. These studies showed valuable results that can be taken into account by the relevant 
responsible authorities and decision-makers for the development of the region. The researchers 
suggested that it could become a natural tourist reserve with an economic resource that provides the 
Iraqi natural environment with biological and economic diversity. 
 

Keywords: Al-Dalmaj marsh, general downstream project, Mesopotamian plain, Al-Diwaniyah, 
Wassit 
 

Introduction 
Natural lakes represent good places for storing water at a time when its levels rise in the 
main rivers during the flood season and releasing it during the season of water scarcity to the 
rivers that humans rely on for agricultural and industrial purposes. Thus, Dalmaj Lake, which 
is administratively affiliated with the governorates of Wasit and Diwaniyah, represents, from 
a geomorphological standpoint, a natural depression in the middle of irrigation and drainage 
projects. Located between the Tigris and Euphrates Rivers and its major role in maintaining 
the water balance in the General Downstream project. 
Interest in studying the marshes in southern Iraq began in the seventies, north of the Chibaish 
Marsh (Pankow, et al., 1979) [18] and various areas of the southern marshes (Maulood, et al., 
1979) [17] and the Hammar Marsh (Islam, 1982) [15]. After the year 2003, the marshes were 
revived, water sources were opened, and interest in the marshes began. Numerous studies 
were conducted and the current prevailing aquatic plants were compared with the marshes at 
the past period of political dictation and drying (Alwan, 2006) [9]. There are areas that have 
not been studied in detail, especially the marshes of central Iraq, such as the Dalmaj Marsh. 
The lake forms the central part of the General Downstream. In the decade of the fifties of the 
last century, the lake was a shallow depression surrounded by dry lands in the summer or 
muddy lands in the winter and spring. After reclaiming the lands, the Dalmaj marsh was used 
for the first time to pour many trocars into it, and the marsh was transformed into a natural 
trocar. In the year 1992 The General Downstream Project was linked to Dalmaj Lake and 
used as a regulatory reservoir for water carried from the General Downstream, evaporated 
water, and water released to the General Downstream, while reducing peak water discharge. 
It was named an evaporative lake due to the great sunshine of (3350 hours/year) (Fahd et al. 
(2000) [12]. The Dalmaj Marsh is considered a natural environment with its various plant and 
animal resources. Currently, the region is suffering from a loss of biodiversity, which is one 
of the important problems that has a major impact on achieving environmental balance due 
to drought, low water revenues, high temperatures, and increased evaporation rates, and this 
is what negatively affects its area and characteristics. 

 

The Study Area 
The Al-Dalmaj area is one of the depressions formed during the Quaternary (Holocene) 
period. 
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Major changes occurred during the late Ice Age, such as 

large earth movements and significant climate changes. As a 

result, depressions such as Al-Dalmaj were formed and 

filled with younger sediments. The age of these sediments is 

no more than 10,000 years, so the age of the sediments can 

be traced back to the Holocene. Climate changes that 

occurred 9,000 years ago or earlier led to warmer and wetter 

summers and colder winters. Iraq has a typically arid 

climate due to the general drought in most of the southern 

and central parts of the country. There are other deposits, 

including As-Sabkha and aeolian deposits, which probably 

extend over large areas of Iraq. These marshes were formed 

under the same conditions as about 6,000-9,000 years ago. 

Dunes and praia lake deposits consist of sand, silt, and clay. 

These sediments come from the Tigris and Euphrates rivers, 

and wind promotes deposition, which results in the 

formation of dunes. There are chemical deposits such as 

gypsum, carbonates, secondary evaporation, etc. The study 

area forms the central part of the General Downstream 

project area, which dates back to the 1950s as a shallow 

depression. Most of the area is dry in summer and wet in 

winter or spring and after reclamation. Al-Dalmaj Lake is 

used to irrigate Musayyib and transform the marshland into 

a natural habitat. Irrigation water should flow directly to 

these areas. After the expansion of the irrigation and 

drainage network to numerous agricultural areas in Iraq. 

Since 1992, the establishment of the General Downstream 

project has been connected to Al Dalmaj Lake. In order to 

highlight the geomorphic features of the Al-Dalmaj area, the 

construction of the downstream integrated project was 

launched. The study area covers the central and southern 

Mesopotamian plains and covers an area of about 314 

square kilometers. It is located in the Wasit, Tiqqar and 

Qadisiya provinces. It is bounded by the Qaraf River in the 

east and the Diwaniya and Euphrates rivers in the west. The 

coordinates of this area range from longitude 44°56′50″ to 

45°44′52″ and latitude 32°38′00° to 31°49′00″ (Figure 1). 

 

 
 

Fig 1: Location map of the study area, Dalmaj Marsh, Iraq 

 

1. Ministry of Water Resources, General Authority for 

Survey Administrative map of Iraq – Baghdad – 2018, 

Scale 1:2500000. 

2. Satellite Image: Landsat 8 – accurately 30m – 1/7/2018. 

Geology  

In the Miocene, tectonic movements caused collisions 

between the Arabian and Iranian plates. This led to the 

formation of mountain ranges in northern and northeastern 
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Iraq. They formed the Taurus and Zagros Mountains. The 

western part of Iraq, represented by the Arabian Shield, is 

merely a ground movement, limited to cracks or folds 

representing linear structures and due to large desert 

depressions, such as the B. Al-Salman and Qaara 

depressions and large valleys such as the Al-Kher Valley. 

Faults in tectonic movements extended their influence to the 

study area, which happens to be located within the main 

syncline of the Mesopotamian plain uplands to the east and 

northeast and the plateau to the west. Therefore, major and 

minor faults in the southeast of the lake played a huge role 

in its formation. As can be seen from the geological column 

of the area, the rocks at the bottom are composed of two 

geological structures:  

1. Fatha Formation (Middle Miocene): This formation is 

widespread and has great economic significance. In 

Iraq, its thickness is quite large. It consists of evaporite 

minerals gypsum, anhydrite and rock salt, intercalated 

with limestone and marl (Bellen et al., 1959) [10].  

2. Injana Formation (Late Miocene): The Injana 

Formation consists of a series of thin gypsum-bearing 

clay and sandstone sediments.  

 

The Al-Dalmaj marshland is of tectonic origin. Tectonic 

activity resulted in several cracks and fractures in the 

calcareous gypsum. They led to the formation of several 

sinkholes that were expanded by water, especially during 

the Pleistocene about one million years ago (Figure (2)). 

 

 
Series of Geological map of Baghdad – Iraq – 2016, Scale: 1:250000 

 

Fig 2: Geological map of the study area, Dalmaj Marsh, Iraq 

 

Geomorphology 

The area is a flat place with an average estimated height of 

4.5 m, the dominant slope of the area being from NW to SE. 

The heights that are surrounding the Dalmaj marsh are about 

8.5 m above sea level. The elevation in the north-western 

corner of the lake is 8 m. It extends at the direction of the 

west Al-Gharraf gate to the left, and then it descends to the 

south to 5 m.), Figure (3).  

 

 
According to Arc GIS Programs – (DEM). 

 

Fig 3: Contour map of the study area 
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It goes 2.5 km east at a distance of 5 km turning at the level 

of Delmaj Lake which is restricted to the far southeast, the 

south and southwestern parts range between 4 and 7 meters 

above sea level and are parallel to each other, as for the 

northern parts lying outside the lake. The levels increase by 

more than 8 meters and they represented sand dunes formed 

to the west of the Numaniyah District. The same goes for its 

western parts within the province of Al-Diwaniya, to the 

east of Afak District. (Herboud, 2010) [2]. The entire study 

area lies on the floodplain, which denotes a diverse 

depositional environment. The depositional land-forms 

developed within several geomorphological units. As shown 

in Figure (4) (Ya'acob, et al., 1984) [19]. Three units are 

identified as follows: Fluvial Unit: This is the fact that it 

occupies the most of the study area and prevailing fluvial 

form, it occurs as a floodplain and infilled depression with a 

slightly different both geomorphological position and 

geological characters. 

 

 
According to Satellite Image Landsat 8. 

 

Fig 4: Geomorphological map of the study area 

 

2. Unit of aeolian origin: This unit primarily comprises sand 

dunes and a sand sheet that stretches over a considerably 

large area bounded by Shatt Al-Gharraf and Shatt Al-

Diwaniya. Active barchans are of the prevailing sand dunes 

type. The average height is about (5 m). It flows in general 

direction from NW to SE. They consist of fine to medium-

grained sands with a high fraction of silt and clay. The sand 

sheet covered extensive areas within sand dunes fields with 

well appeared ripple marks on the surface. (Hassan, 2010) 
[14]. 

 

Hydrology 
The study area forms a natural depression extending from 

northwest to southeast between two main gates. The first 

gate, seen from the west, is the gate of the Al-General 

downstream project. It leads to the southern part of the 

depression to the swamp known as Dalmaji. As the lake 

level rises and falls, a large Dalmaji swamp is formed on the 

inlet channel located in the western half of the lake. The 

second gate is the gate of the Gharraf project, located west 

of the Dutch company. The installation and monitoring of 

the borehole sites for the land reclamation and agricultural 

projects could be completed in 1964. There are four water 

channels through which the inflow, outflow and overflow of 

Dalmaji swamp water are regulated. All four. 

1. The General Downstream project Channel: This is 

one of the primary channels that diverted the water to 

Dalmaj Lake from multiple irrigation projects and 

reclamation of unproductive lands located to the north 

for more than (60 km). Differences in discharges are 

mainly due to the low and high water levels in this 

channel, which are user-related farmers, by use of 

water, which is affected by the volume of water 

available in the Tigris. 

2. Feeding Channel: This is the most important channel 

that feeds the Dalmaj Lake in the case of the low water 

levels in the variance in the lake discharge and quantity 

of the lake water. 

3. Discharge Channel: The channel through which the 

water is extracted from the Dalmaj Lake when the 

water level rises and returns to the General Downstream 

Project, It consists of four gates in the varying amounts 

of discharge. 

4. Transforming Channel: It is one of the General 

Downstream Project gates located to the northwestern 

of the discharge gate near the main discharge channel 

controlling the water flow to the General Downstream 

Project and its levels within the channel and changing 

gradually to the main feeding channel that balances 

water within the Dalmaj Lake. Figure (5) (Al-Herboud, 

2010) [2].
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Fig 5: Location map of channels 

 

The Climate  

Climate is an extremely vital part of an ecosystem, and it 

has a large influence on other components, such as 

vegetation cover, soil, and geomorphic features, 

precipitation as well as water quantity and quality, and also 

on the changes that take place substantively within the local 

environment because it is related to living organism 

activities. The study area falls in a dry and/or semi-arid 

desert environment condition with very hot summers mainly 

characterized by short seasonal rains. Under the influence of 

global climate change, expressed by rising temperature, 

evaporation, and decreasing rainfall and relative humidity 

from 1967-2007, a noticeable increase in the number 

regional dust storms blowing over Iraq and the Middle East 

Region was recorded to have doubled from the year 2008.  

 

The Main Objective of the Study 

1. Recent Fauna in the study area. Identification and 

Systematic description. 

2. Explanation: The word "Recent Fauna" is further 

explained by stating it is "Identification and Systematic 

description." This means that the intention is to identify 

and describe the fauna in the study area in detail and 

categorically.  

Do a hydro-chemical study of Dalmaj Marsh with 

respect to water and sediments.  

3. Evaluate heavy metals' content in particulate, dissolved 

phases, and sediments for different seasons.  

4. Assess water quality and appropriateness for different 

uses. 

5. The analysis of trace elements is carried out because of 

the ministry of higher education and scientific research 

issued 146 in 9/1/2017 to detect the Pollution in Al- 

Dalmaj Marsh. 

 

Previous Studies Regarding the Study Area: Review 
The study area is poorly detailed and has not been a subject 

of Paleontological studies other than some studies that were 

conducted since the 1980s: for exploration purposes, and 

others related to water qualities, geochemistry, and 

sedimentology of the present marsh area soils, and some 

adjacent areas with geological and environmental conditions 

akin to those of the marsh area.  

 

Less and Falcon (1952) [16]: This study concerns the 

tectonic movements in Mesopotamian plain, it is stressed 

that the constant down-warp of the sedimentary basin most 

importantly provides place for the persistence of 

sedimentation, the research backed up the present-day 

tectonic activity and its impact on sediments of the region as 

well as giving an idea about how marshes were established 

and changes in sea level.  

The current tectonic activity of the sedimentary basin is 

understood based on structural features and ancient lake 

beaches. It further explains the sediments from south Najaf 

region containing marine life.  

The soil of Iraq was described by Buringh in 1960 [11], in 

relation to its composition and the ratios of the types found 

at the riverbeds of the Tigris and Euphrates, compared to the 

large load of the two rivers during rainy times.  

 

Ya'acoub et al. (1981) [21]: Recent sedimentation of the 

Mesopotamian plain including the marshes within them 

Sedimentary plain Project of the General Company for 

Geological Survey. Identification of Quaternary sediments 

and their sedimentary environmental conditions of the 

Mesopotamian plain, and geological mapping.  

 

Banat et al. (1981) [23]: The concentration of heavy metals 

such as Cd, Cr, Zn, and Mn was within the background 

levels characteristic of undisturbed natural sediments.  

Abdullah (1982) [1] has undertaken a study on the 

Sedimentology, petrography, geochemistry, and 

hydrochemistry of the recent sediments of Al-Hammar 

Marsh, southern Iraq. His findings demonstrated the marsh 

environment and the sedimentary model of shallow 

continental waters in the dry regions of the world. The 

sediments consist mainly of silt, with a little clay and sand; 
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most are transported by the Tigris and Euphrates rivers.  

 

Al-Anie (1986) [3]: Heavy minerals as the main components 

of sediments in a study of the geochemistry, 

hydrochemistry, and sedimentology of Al-Sabkha areas in 

southern and central Iraq. Montmorillonite comprises the 

bulk of the clay minerals from the Mesopotamian Plain.  

Al-Lamei 1986 [7] A study of the physical and chemical 

properties affecting the floating plants in the main marshes. 

Measurements are made, including temperature 

measurements of the air and water, salinity, and dissolved 

oxygen. To find out the most influential factor. It was found 

to be the dissolved oxygen.  

Ya'acoub and Seikian (1994) [20] conducted a study on the 

sediments of lakes and marshes in the southern part of the 

Mesopotamian plain and showed that the marine water in 

the subsurface deposits refers to the ancient marine 

transgression (during Holocene) which has/ had an effect on 

the marshes area now.  

 

Fahad (2005) [13]: Study a few physicochemical 

characteristics of the General Downstream project River 

(Main Drain) at Al-Nassriya City. The results indicated no 

contrasting results among the two stations. A significant 

positive relationship has been observed to exist between 

water temperature and salinity. Also, negative relation 

between dissolved oxygen and temperature, and positive 

relation between alkalinity and salinity.  

 

Al-Badran (2006) [4]: Sedimentary, Mineralogy study in the 

Al-Hammar Marsh of southern Iraq, the study indicated that 

the marshes' sediment is primarily composed of clayey silt 

with relatively lesser amount fine sand to very fine. The 

sediments are influenced by the hydrodynamic nature of the 

environment and organic matter content.  

 

Al-Meshlab (2009) [8]: Modern sedimentology and the 

distribution of Foraminifera, Ostracoda in Um-Saae and 

Um-Neaaj marshes, Maysan governorate, Iraq. The aim of 

this work is the taxonomic and environmental assessment of 

these two areas through a study of sediment distribution, 

foraminifera, and ostracoda.  

 

Hassan (2010) [14]: Desertification study of the Dalmaj lake 

area in the Mesopotamian plain using Remote Sensing 

Techniques. It addressed the phenomenon of one of the 

most dangerous environmental problems that most of the 

countries in the world, including Iraq, are facing. The 

acceleration in desertification phenomena becomes 

significant. Especially in the central and southern regions of 

the Mesopotamian Plain. The study showed the most 

important reasons that led to the exacerbation of this 

problem, which is poor planning and improper management 

of the natural resources (land and water) of the region, 

which was considered the most important region in the 

Middle East due to the region’s importance from an 

environmental and economic standpoint. To study and 

follow up on the state of land degradation and 

desertification, modern techniques were used, represented 

by remote sensing techniques to study this phenomenon 

over a period of time of approximately thirty years through 

the use of satellite images of Landsat for the years (1976, 

1990, 2002), in addition to topographic and thematic maps 

and field and climatic information. Several digital image 

processing using (ERDAS 9.1) and for the mentioned time 

periods, to determine the changes that occurred in the land 

cover in a selected area of the Mesopotamian Plain (Al-

Dalmaj Marsh area), which includes plants, water, aeolian 

deposits, and saline soils through the use of many indices 

Including (TCT), the vegetation index (NDVI) to isolate 

plants, the water index (WI) to distinguish and isolate water 

bodies, the (EMI) index to isolate aeolian deposits 

represented by sand dunes, and to distinguish and isolate 

saline soils, the salinity index (SI) were used. This study 

showed good effectiveness in identifying the affected areas 

during the years (1976, 1990, 2000). To know the change in 

land cover, comparison was made through descriptive and 

quantitative interpretation of the indices. A Fuzzy-type 

digital classification of the land cover was conducted create 

a map with five categories that was considered a base map 

for distributing surface temperatures for land cover types. 

By using Landsat ETM+), the surface temperatures were 

determined for each type of land cover, and a comparison 

was made between the behavior of the emitted thermal band 

and the reflected bands by finding the relationship between 

surface temperatures and the vegetation index (NDVI) and 

(TCT). The study showed that there is an inverse 

relationship between plants and temperature, where low 

temperatures indicate the presence of plants and water, 

while high temperatures reflect barren areas. Finally, the 

results showed that the region is highly affected by 

desertification activities, including the deterioration of 

vegetation cover, the movement and encroachment of sand 

dunes, as well as salinization and waterlogging of lands. 

There is a positive change for the period from 1976 to 1990 

and a negative change for the period from 1990 to 2002. 

The period of 1976 is the worst case of land degradation and 

desertification, while the period 1990 is considered the best 

time period for regrowth and increasing vegetation cover.  

 

Al-Kanan (2012) [22]: Study of Distribution Foraminifera 

and ostracoda in recent sediments of Moelha Marsh- 

Maysan Governorate. 

 

Al-ezerajawi (2012) [5]: Evaluate the climatologically 

parameters, soil type and textures, and the probable 

pollution in the water of Al-Dalmaj marsh and compare 

their concentrations with the standards. An environmental 

study was conducted by Al-ezerajawi, 2012 [5] in the Dalmaj 

Marsh region in Wasit Governorate. The study focused on;  

1. Deterioration of the environmental sector, which 

included the drying up of the Mesopotamian Plain 

swamps and the loss of biodiversity  

2. Lands are salted and waterlogged due to unsustainable 

irrigation practices and poor maintenance  

 

The study dealt with the climate records of Al-Kout station 

for the period (1979-2008) which showed an increase in 

temperature and evaporation and a decrease in rainfall rates 

and relative humidity. Temperatures increase during the 

months (June, July, August, September), while rain 

increases during Months (January, February, March, April, 

October, November). Relative humidity increases during the 

months (January, February, March, April, October, 

November). As for evaporation, its rate increases during all 

months of the year.  

Accordingly, the climate of the region was classified as arid 

to semi-arid. The water surplus was also calculated for the 
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period (1979-2008) and showed that the water increase was 

concentrated in the months (January, February, and 

December), while the rest of the months represented water 

scarcity.  

A volumetric analysis of the dune sand in the area was 

conducted, and it appeared that the sand size was medium, 

well-sorted sand, smooth in symmetry, with a strongly flat 

kurtosis to a strongly pointed kurtosis.  

A chemical analysis of the oxides of the region’s soil 

samples was conducted to determine the minerals that make 

up this soil. The soil was classified into two groups:  

1. Shura (salty soil with white crust salt). 

2. Sabkha (dark or brown soil with a high percentage of 

dissolved salts). 

 

Accordingly, the soil of the area is sandy, clayey and silty 

soil. The physical and chemical properties of the water of 

Dalmaj Marsh were also studied and the results showed that 

the water is suitable for irrigation purposes, but it has a good 

ability to absorb sodium. It also appeared that the water is 

not suitable for construction purposes and animal 

consumption and is not suitable for drinking. 

The study of Jaweir and Al-Seria, 2015 has dealt with the 

diversity of the benthic invertebrate community in Lake Al-

Dalmaj / central Iraq. Also, it studied some of the chemical 

characteristics of the lake’s water for the period from 

January to December 2013. It concluded that the water 

temperature ranged between (9-34 °C) and the salts of 

lake’s water ranged between (1.5 - 14.6%), and the pH 

values were neutral, tending to alkaline, and the values of 

dissolved oxygen ranged from (7.2 - 9) mg/L. The lake's 

water was considered very hard, with total hardness values 

ranging from 825 to 6880 mg/L. A total of (21,286) 

individuals of benthic invertebrates were isolated from the 

bottom of the lake, distributed among nine taxonomic ranks, 

with the crustacean class predominant. (6,238) individuals 

were isolated from it, representing (29%) of the total 

number. Temporal and spatial variation was found in the 

distribution of species, with the highest total number 

recorded. During the month of April, it reached (2624) 

individuals. Shannon Weiner’s Guide to Invertebrate 

Diversity recorded high values that ranged from (1.2-3.8 

individuals/bit). The homogeneity of species appearance for 

benthic invertebrates recorded values that ranged from (0.7-

1). The strongest similarity relationship was recorded for 

benthic invertebrates, amounting to (96%). 

The study of Khudair and Mohammed, 2020 has declared 

that the biodiversity, its sustainability, and achieving 

biosafety are among the topics that are subject to increasing 

environmental pressures and continuous deterioration, even 

though it is at the forefront of environmental concern. The 

Dalmaj Marsh constitutes a natural geographical 

environment with its various plant and animal resources. 

Therefore, this research aimed to demonstrate the impact of 

natural factors on biodiversity in the Dalmaj Marsh. The 

research aims to demonstrate the impact of natural 

characteristics and resulting variables on biodiversity in the 

Dalmaj Marsh. As well as identifying the procedures that 

are followed to reduce the impact of natural factors, the 

research touched on studying the shapes of the earth’s 

surface, the presence of sand dunes, and defining their 

types. The research clarified the maximum and minimum 

temperatures, evaporation rate, rainfall rates, and the quality 

of the soil in the region. All of these factors affect the 

biodiversity of the region. The research examined a number 

of physical characteristics, such as soil texture, moisture, 

organic matter content, acidity, electrical conductivity of 

soil solutions, and other physical characteristics that reflect 

the extent of the impact of these characteristics on 

biodiversity in the Dalmaj Marsh. 

The study of Mustafa, 2020 showed the multiple effects of 

geographical location on tourism, as it determines the type 

of climate, the type of natural plants and animals, and the 

proximity and distance from the tourist departure areas. This 

spatial characteristic has an impact on the type and nature of 

the tourist movement and its seasonality. This study aims to 

know and determine the following: 

1. Defining the factors affecting tourism demand from the 

tourist’s point of view. 

2. The natural and human components of the Dalmaj 

Marsh site. 

3. Determine the factors that affect the volume of tourist 

demand to visit the Dalmaj Marsh. 

 

The study was conducted on the basis of several hypotheses, 

the most important of which is tourism demand in the 

Dalmaj Marsh is affected by factors of the tourist location)) 

and there are sub-hypotheses, the most important of which 

are 

1. Tourism demand in the Dalmaj Marsh is affected by the 

development of transportation routes 

2. Tourism demand is affected by the prevailing climate 

type 

3. Tourism demand is affected by the availability of 

tourism services 

 

The study concluded that studying the geographical location 

is the effective indicator in determining the importance and 

characteristics of the site and its components and defining 

its relative economic and spatial importance, whether at the 

national or local level. Nature alone is not enough to 

stimulate tourism in any location without the presence of 

regular infrastructure foundations that facilitate the tourist’s 

stay in the destination country, especially a transportation 

network that facilitates the transportation of tourists. Also, 

the availability of natural possibilities of types of plants, 

birds and fish in the Dalmaj Marsh makes it fertile ground 

for tourism investment in a way that provides an economic 

resource for the residents of the region. Finally, the study 

made it clear that tourism cannot be active without the 

presence of accommodation facilities that include all private 

tourist facilities prepared to receive tourists and visitors. 

 

Conclusion 

The research referred to the most important studies that 

dealt with the Al-Dalmaj Marsh region because of its great 

importance as a geological, biological, touristic, and 

economic region. The research concluded the following: 

1. After reviewing the studies of this site (Al-Dalmaj 

Marsh), which confirmed the importance of this region 

from multiple aspects, so its studies varied, whether 

environmental, touristic, biological, or economic, as it 

contains multiple and diverse natural resources. 

2. Three studies dealt with the biological and 

environmental aspect, represented by (Al-ezerajawi, 

2012) [5], (Jaweir and Al-Seria, 2015), and (Khudair and 

Mohammed, 2020), which showed that the region 

contains great biological diversity, as the region has 
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various chemical and physical characteristics that 

contribute to that biological diversity, but Due to some 

environmental changes and drought, as well as human 

factors that affected the environment of that region, 

causing its desertification and drought, and thus a 

decrease in biodiversity there. 

3. The study of (Hassan, 2010) [14] indicated the 

occurrence of the phenomenon of desertification and its 

most important causes in that region, as it is one of the 

phenomena that Iraq suffers from, especially since it is 

located in a semi-arid and arid region in which this 

problem is exacerbated, and what makes it worse is 

poor planning and improper management of natural 

resources. 

4. The study of (Mustafa, 2020) included interest in the 

tourism aspect of the region as it is one of the areas that 

attract tourists due to its natural characteristics and 

strategic location, which can be developed touristically. 
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