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(Abstract) 
      The natural geographical factors are of very great importance in the geography of industry, because of the 
possibility of highlighting and identifying the elements of the industrial location that would lead to attracting 
industries to it to do or settle near the existing industries in a particular place. The industry is the mainstay of 
the growth and development of the economy of any country, and it is based on elements that determine the 
types of industries that can be established, settle and grow in their locations. to another, and therefore it can be 
said that the industry tends to settle in 
the place where there is integration or semi-integration of geographical components (natural, human) in a way 
that ensures its settlement and the possibility of its development in the future. 
       There is a clear impact of the natural factors on the establishment and settlement of the industry, but this 
varies from one industry to another, from one time period to another, and from one state to another, in addition 
to the variation of geographical regions among themselves in terms of their richness or poverty in natural 
capabilities, and accordingly the researcher will address the natural factors Geographical, which has a 
prominent role in the settlement of the electricity industry or its production in Najaf Governorate, especially 
the Najaf and Haidaria gas stations. 
Keywords: natural factors, electric power, electric power plants. 
 
    Introduction: 
The electric power industry is among the industrial activities that are concerned with its geographical study, 
as this science is concerned with determining the optimal spatial location of the industrial facility based on a 
number of scientific studies because electric power has become the main engine for many productive and 
consumer sectors such as the sectors (domestic, industrial, commercial, agricultural, government). It has 
become an essential element in human life, an important pillar of social and economic development, and an 
important indicator for measuring the standard of living and the degree of community well-being and progress . 
         Based on the aforementioned data, interest in the production of electric power began in Najaf 
governorate, as the governorate witnessed a great development in the field of electric power production, 
especially in the last decade of this century due to the entry of a number of electric power plants into service 
and maintenance of old electric stations on this side. On the other hand, the governorate witnessed the 
consumption of large quantities of electric energy for a number of reasons, most notably the population growth, 
which greatly affects the factors of migration and displacement to the governorate, as well as the increase in 
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the material income of citizens, and this resulted in their desire to buy more electrical appliances for adaptation 
and refrigeration, which increased the requirements of the governorate. for electrical energy . 
Search problem 
      The research problem revolves around the role or impact of natural factors in the work and production of 
electrical energy, and based on that, the research problem is summarized in the light of the following question 
(Do the natural geographical factors have a role in the production of electrical energy in the Najaf and Haidari 
stations?). 
 
Research Hypothesis 
      They are preliminary solutions to the research problem, according to which the researcher is heading to 
reach the desired solution, so the research hypothesis can be represented by a basic hypothesis which is (the 
natural geographical factors have a significant impact on the production of electrical energy depending on a 
number of factors, most notably the flatness of the surface in Najaf Governorate, which helps in establishing 
electrical stations as well as Extension and construction of towers carrying electric wires. On the other hand, 
the climate plays a major role in increasing the consumption of electrical energy due to the high temperatures, 
especially in the summer. On the other hand, the climate represented by wind and temperatures has a positive 
impact if these two elements are exploited to generate electric power by relying on panels Solar or wind 
turbines (wind turbines) to generate electric power. 
Research aims 
       The research aims to reveal the role of natural factors in the production of electric power in the province 
of Najaf, in particular the Najaf and Al-Haidariya stations, in order to know the most prominent factors that 
stand in the way of electrical power generation or the factors that serve as auxiliary factors in the power 
generation processes in the study area . 
Research Methodology 
      In order to achieve the goal, the nature of the research necessitated the adoption of the analytical method 
to study the facts related to the study area (the Najaf and Haidari stations) through the field study and 
knowledge of the obstacles or obstacles facing the production of electric power. This approach is one of the 
most important approaches as it gives the researcher sufficient ability to visualize and broad horizon in 
scientific research . 
The spatio-temporal limits of the research 
    The spatial boundaries of the study area were represented by the administrative borders of Najaf 
Governorate, which is located astronomically between longitude (42°-50°-44° 44°) east, and latitude (50° 29°-
15° 32°) north. The province is located in the southwest of Iraq and its area is ( 28824 km2, and it occupies 
(6.6%) of Iraq's total area of (435052) km2. As for the temporal limits, they were represented in studying the 
human factors affecting the production of electric power in the Najaf and Haidari stations for the period 
(20/10/2021 - 15/8/ 2022.( 
    Given the importance of these constituent factors and their prominent role in the production or generation 
of electric power in Najaf Governorate, especially in the two stations (Najaf and Haidaria), we will address 
them in detail, namely: 
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First: Geographical location 
       The geographical location is one of the natural geographic components that affect the life of the region in 
general and the life of the region in particular because of its direct connection with the human being, especially 
the economic aspect. Therefore, the study of the site is the basis and focus for the purpose of analyzing the 
region geographically because it reflects the natural and human components that have a prominent impact on 
any industrial activity based on that The region or region () and the value of the site is determined by many 
variables that give it a distinct market dimension from some other sites, which are sufficient and encouraging 
for the establishment of industrial activity in them   .()  
      Geographical location is defined as the location of a specific phenomenon in relation to other geographical 
phenomena ( ) and studies the geographical location in terms of its neighboring sites ( ), and it is one of the 
natural phenomena with a great impact because it is directly related to man and his various requirements   .( )  
      Najaf Governorate is located between longitude (42-44-44-50) east and latitude (29-21-32-50) north. Saudi 
Arabia is bordered to the west by Anbar Governorate. See map  )1 .(  
As for the location, it means the area occupied by the industrial facility or its natural characteristics, including 
the surface, the degree of slope and the geological structure of the location. The importance of studying the 
location for the purpose of knowing its impact on the infrastructure of industrial activity as well as the 
transportation network. on the movement of population, means of transport and various economic activities   )
.( 
      Thus, it is clear that the importance of the geographical location of Najaf governorate in the field of electric 
power enabled it through the ease of communication with the neighboring governorates, obtaining their basic 
materials from crude oil, natural gas and diesel, and transporting their products by electric wires and 
distributing them to the consumption markets. For example, the passage of the strategic oil carrier line in Najaf 
governorate He contributed significantly to the establishment of the Najaf refinery . 
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Source: From the researcher’s work using (ARC GIS 8.2), based on the General Authority for Survey, the map 
of the administrative Najaf Governorate, 2022 . 
Second - the geological structure 
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Surveying the characteristics of the geological structure is one of the important matters when preparing plans 
for the construction of projects, especially industrial ones. The geological stability of the region is a positive 
factor, in contrast to its instability as it is exposed to frequent seismic waves, taking into account the adoption 
of engineering methods, especially when constructing buildings. The presence of fractures, breaks and folds 
in the rocks is one of the basics of the survey process as well . 
      When establishing projects in any region, it must be studied geologically to determine the suitability of the 
land on which those projects will be completed, because each type of geological structure has certain 
characteristics and qualities that necessitate the extent of the geological structure’s readiness to bear those 
projects (), as the study of the geological structure contributes to knowing the characteristics of the layers The 
land, and the rocks and minerals it contains, show the region’s resources and economic activity, from which 
the scheme can benefit in two aspects: determining the identity of the region’s activity, and estimating the size 
of the manpower that these resources can provide in the event that the economic reserve and the level of 
investment are known   .()  
      The importance of the geological structure of the region is determined by its gaining some characteristics 

through the impact that the geological history that the region has experienced in determining the nature of the 
rocks, their structure and qualities, and the level of groundwater, and consequently knowing the types of 
minerals available for investment. It bears constructions and weights, and then the type and costs of different 
constructions   .( )  
       The formations of the study area can be divided geologically and according to the time standard into the 
following: 

1-  The Tertiary Time: divided into a number of eras, namely: (The Oligocene, Eocene, Paleocene, Miocene) 
and its formations: 
A- Anjana Formation: This formation is located below the Debdibah Formation and extends in the form of a 
narrow strip to the southwestern part of the previous formation, and its width ranges up to (3 km). With thin 
layers of shale rocks, the thickness of which ranges between (0.2 - 0.3 m), and the upper part is of sandstone 
(10) m thick, which contains some clay balls. It also consists of (red lime clay, lime, gypsum rock, anhydrite,). 
B - The formation of the hole: This formation is divided into two parts: the first: it is represented by the upper 
(al-fatati) member and extends in the form of a narrow strip parallel to the formation of its anges. The second 
section is represented by the lower member "Al-Nafail Layers" and represents a small area in the northwest of 
Najaf Governorate. In general, it consists of reddish-green child rocks, dolomitic sandstone, gypsum shale, 
limestone and gypsum. 
C - Euphrates Formation: This formation extends in the form of a strip from the northwest to the southeast of 
Najaf Governorate, that is, it is parallel to the seam between the Quaternary period and the pre-Quaternary 
sediments, and is located to the south 
 
From the water springs line that extends with the extension of the Najaf Sea depression ( ). It consists of chalk 
limestone of different colors (blue, green, grey,) and this formation dates back to the Lower Miocene era . 
 D- Dammam formation: The Dammam formation is considered the largest formation in the study area, with 
a percentage of more than (50%), as it extends between the two formations of Zahra and the Euphrates, which 
extends to the south of the study area to the formation of Umm Al-Radmah, and from its west to its east, and 
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one of its most important formations limestone, chalk limestone, and loam limestone.( 
C- The formation of Al-Zahra: It is located in separate areas of the study area. In its west, the largest part 
extending to the formation of Al-Zahra is located in Anbar Governorate, and its rock formation consists of 
white or reddish limestone and sometimes it is sandy or sandy calcareous as a result of the succession of 
sandstone and limestone from (2-3 ) Its course and its total thickness ranges from (12-18) m . 
H - Umm Al Radmah Formation: It is an extension of the Umm Al Radmah Formation in the Kingdom of 
Saudi Arabia, where it is exposed to the south and southeast of the study area and is (100) km long and (60) 
km wide. Chalk with layers of oyster dolomite, recrystallized limestone and recrystallized black flint of various 
sizes. 

2-  Quaternary time: includes the sediments of the interior depressions, sedimentary plain sediments, and wind 
sediments, and it consists of: 
A- The Pleistocene Era: It is considered the closest ice age to our present time, and it is sometimes called (the 
Flood Era), as small alluvial fans were deposited in this era, which consisted of pebbles, sand and silt, which 
gathered at the mouths of the valleys below, the Najaf flew and the abdomen traveled. And it is in this age the 
sedimentary plain as a result of the increased erosion of materials and sediments brought by the flood waters . 
B - The Holocene era: It represents the present era and is also called (the era of receding), meaning the ice 
recedes and retreats, and as a result of the aerobic sedimentation factors, modern sand dunes appeared and 
layers of Holocene air deposits extended over the deposits of the Pleistocene era and extended parallel to the 
Euphrates River from the city of Najaf and heading southwest to reach Nasiriyah city ( ) and among the 
sediments of the upper layers in it are soft sedimentary sediments of sand, silt and fine gravel. The pillars on 
which the industrial activity depends, with the provision of inputs or fuel for it to contribute to its development 
in the future (), As for the structural aspect, the Najaf Governorate, the largest part of it is located within the 
range of the stable pavement, which is characterized by relatively shallow rocks ranging in depths (5-9) km, 
and the other part of the province is located within the unstable sidewalk within the sedimentary plain   .()  
c- Al-Dabdbah Formation: This formation is located in the north of Najaf Governorate in the form of a triangle 
whose head is the city of Al-Haidariya and its base is Al-Najaf Batarat . 
 
The confluence of the administrative borders between the governorates of Najaf, Karbala and Anbar. It 
generally consists of fragile deposits consisting of a mixture of sand and gravel, and sandstone is the dominant 
rock over the rest of the rocks prevailing in this formation, but there are other types of rocks such as alluvial 
mudstone. 
        Thus, it is clear that the study area is characterized by its geological stability, and its soil in most of its 
parts has its ability to bear heavy loads and large urban constructions. Thus, it does not hinder the selection of 
sites for productive activities in the governorate, which means better investment in industrial development 
projects, especially the electric power industry and other industries. See map (2) that shows the geological 
formations in the study area . 
Map  )2 (  
Geological formation of Najaf province 
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Source: From the researcher’s work using (GIS), based on the Directorate of Geological Survey, Baghdad, 
unpublished data, 2022. 
Third - Earth's surface shapes 
         The varying surface topography has a great influence on the selection and determination of the location 
of the industrial facility, as the land differs in terms of its flatness, its ruggedness and the degree of its slope, 
in addition to the quality of the soil that makes up its surface. The surface of Iraq varies between east and west 
and between north and south, and it consists of a variety of terrain with varying heights, from flat lands to 
hilly, undulating and mountainous lands, but most of the surface sections tend to be flat. As for Najaf 
Governorate, its surface is divided into two parts only. They are (the alluvial plain and the western plateau) (). 
    Terrain has an impact on the climate and transportation and communication methods, and consequently its 
impact on the nature and quality of the economic activity prevailing in any region or region. These also add 
other costs to the construction and thus cause an increase in the cost of economic investment, and this is a 
direct impact on the industrial activity that is being built in a region or a region, and the diversity of terrain is 
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reflected in the diversity of climate and this in turn leads to the diversity of industrial production and thus the 
diversity of the settlement of industries in the region target. See map (3) . 
     The study area is characterized by its extension in the region of the alluvial plain and the western plateau 
according to its topographical composition. above sea level, then decreases in a northeast direction and reaches 
(10 m) below sea level in a depression (Bahr al-Najaf), then the land rises sharply at the city of Najaf, which 
is located at a height of (54) m above sea level (). 
The study area can be divided into two natural regions: 
1- alluvial plain 
         It is represented in the northeastern part of the study area, and it occupies (5%) of the area of Najaf 
governorate, despite that, it plays a major role in agricultural production that can serve the industrial activity 
in the governorate, and the topography of the sedimentary plain in the study area does not differ clearly From 
the rest of the sedimentary plain 
 
map ( 3) 
The terrain in the study area 
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Source: the researcher using (GIS), based on the Directorate of Geological Survey, Baghdad, unpublished data, 
2022. 
 
The other is in its flatness or decline and its natural appearance, as its slope rate is estimated at (1) m per (7.5) 
km from Al-Haidariyah district in the north of Najaf Governorate to the south of Al-Qadisiyah district located 
in the south of the governorate. On the similarity of the western section of the plain in general appearance with 
the western plateau, and there are no clear boundaries for the sedimentary plain with the western plateau (19 
). 
        It is characterized by the presence of a local terrain variation in height and slope despite the flatness of 
the sedimentary plain, represented by the shoulders of rivers on the sides of the Euphrates River. Hor bin Najm, 
tall and gypsum ( 20). 
      There is another aspect of the surface aspect in the sedimentary plain in the study area, which is the river 
basins that drop from the shoulder of the rivers at a rate of (2-3) m, making up most of the plain’s area. 
2- Western plateau 
      The western plateau occupies the western parts of Iraq, which is part of the plateau of the Arabian 
Peninsula. It is the largest section of the natural surface of Iraq, as it occupies about (270,000 km2), as its 
height gradually increases from east to west, so the drainage of this area becomes due to this slope towards the 
eastern side (that is, about Euphrates River)( 21) . 
     This plateau occupies most of the area of Najaf Governorate, as it extends from the western edge of the 
flood plain to the southwestern corner of the study area. The surface of the western plateau in the study area is 
divided into two areas: 
A- The first region, the lower valleys: It was called by this name due to the large number of existing valleys. 
The presence of a refractive line running along the eastern edge of the region (22 ), 
B - The second area is the stone area: it occupies the area between the southwestern part of Najaf governorate 
and the valleys area from the northeast. It was called by this name due to the large number of rocks and stones 
with sharp edges that cover it, and the maximum height of this area reaches (420) m above sea level in its 
sides. Southwest. It shows some depressions formed as a result of fracture, such as the inspection depression 
and some sharp cliffs, most notably (Jal Al-Batin) and it extends parallel to the border with Saudi Arabia. The 
Najaf Sea is the most important topographic feature in this region, which is located north of the lower valleys, 
and its area is estimated at (213 km2), and the land level in some of its parts drops (10) m above sea level (24). 
 
We conclude from the foregoing that the governorate is characterized by the consistency or relative 
homogeneity of its terrain, and the absence of a severe dent that stands as a barrier to the establishment of 
industrial projects in general and electric power plants in particular, or adds to the costs of its establishment, 
in addition to the fact that the surface forms in it do not determine the extension of the networks of transport 
and communication routes in all directions. The effect of the surface is not limited to its shape, but also to its 
rock formations and the nature of the soil. It has a great role to bear the weight of the towers bearing the lines. 
The areas within the sedimentary plain area need concrete bases to install the towers. 
Fourth - the climate 
       Climate is defined as the average daily rates of weather conditions during the years of observation and for 
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a long period of time (25). ) and the gaseous envelope surrounding the Earth (the metrological), of which the 
climate is a part (26 ). 
        Climate is one of the most important factors affecting the control of human life and its various activities 
in most cases, and its impact is evident at all times and regions, in addition to its impact on social, economic 
and environmental life. Determine the times when work increases, especially seasonal, as the appropriate 
climate in some areas makes it attractive to the population and more popular than the extreme areas, and this 
means the availability of markets for the consumption of industrial products of all kinds. There is an increase 
in work in various activities. Therefore, areas that are suitable in terms of climate are certainly more attractive 
to the population than extreme areas, and this means the availability of the market necessary for the 
consumption of industrial products, and then the availability of a large factor of industrial attraction (27). 
        Industry is affected by the climate in many ways that are not easy to enumerate, but this effect can be 
divided into two aspects: the first is the selection of the location of the factory (28 ), the climate is an important 
factor in choosing the location of industrial projects, in addition to the direct impact on project costs (29 ) 
resulting from changes in elements and phenomena Climatic (temperatures, humidity, wind direction and 
strength), and the second: the effect of climate on the manufacturing processes themselves, as we find that 
many industries have weather conditions, especially in relation to temperature and humidity (30). 
        The climate in the province of Najaf is characterized as a desert climate because the region is located 
within the desert climate region, in which there are two clear seasons. (31 ). 
       With regard to electrical energy, climate has a major role in determining the type of wires used in the 
electrical power transmission network and it has an impact on determining the movement of electrical energy 
transmission from an economic and technical point of view. 
 
1- Temperatures 
      Heat is defined as the amount of energy an object obtains and thus increases its heat. As for temperature, 
it is known as the means to measure the amount of heat or energy in the body, temperatures vary from one 
place to another due to the difference and variation in the amount of radiation acquired from the surface of the 
earth, and the prevailing air masses in the region or region have a significant impact on temperature rates (). 
Temperature is among the most important elements as it has an effect on atmospheric pressure and accordingly 
on the movement of wind, rain and evaporation rate, and the amount of solar radiation that reaches the surface 
of the earth in the study area in the hot months is much hotter than the cold months, which increases with it 
the few quantities From clouds and relative humidity in the hot season compared to the cold season, and 
accordingly, the climatic stations in Iraq record large annual temperature ranges ( ) 
        The general annual average of temperatures in the study area is (23.6 m), as it is noted that temperatures 
begin to rise gradually in the governorate starting from the month of March (22.2 m), and rise until they reach 
(33 m) in the month of June and reach the highest height In July, it reached (40.3 °C), then the temperature 
gradually decreases starting from September (33.3 °C) until the lowest decrease in the study area is recorded 
in January (13.3 °C). See Table (1) and Figure (1). 
        As the astronomical location of the study area, represented in the southern part of the northern temperate 
region, helped to raise the daily and annual thermal range in it, and thus the length of the summer and the rise 
in temperatures that affect human activity. Air conditioning and refrigeration machines. 
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Table (1) 
Monthly averages of maximum and minimum temperatures in Najaf Governorate (1991 
- 2021) 

 
shape (1) 
Monthly averages of maximum and minimum temperatures and average in Najaf Governorate 

 the month Max temperature minimum ت
temperature 

the average 

1 January 18.2 8.5 13.3 

2 February 22.3 10.5 16.4 
3 March 29.1 15.4 22.2 

4 April 35.9 19.5 27.7 

5 May 37.4  24.8 31.1 
6 June 40.5  25.6 33 

7 July 47.4  33.3 40.3 

8 Father 44.2  31.9 38.1 
9 September 40.4  26.3 33.3 
10 October 35.3  19.4 27.3 

11 November 27.9  14.5 21.2 

12 December 18.2  10.4 14.3 

- annual rate 33  20 23.6 
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for the period (1991 - 2021) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: From the researcher’s work based on Table (1) 
 
        The metal wires that carry energy are affected by the high and low temperatures, as the metal objects 
expand with the high temperature of the air and their length increases, which leads to the occurrence of 
loosening, and vice versa when the temperatures decrease. Or very low. In this case, the very high sag requires 
a lot of conductor material and more weight on the beams. It is necessary to design pillars at a higher height 
with a great chance of a greater amplitude of swing due to wind load. On the other hand, in the case of very 
low sag there is greater tension, which makes the conductors It can be broken if there is any additional increase 
in the voltage. 
       It is clear from the foregoing that the high temperature in the study area, especially in the months (July, 
August, September) leads to a rise in the air in contact with the electrical wires and thus heated and these metal 
wires droop as a result of the slack process, which causes great risks to the movement of transport of all kinds. 
2- moisture and shedding 
Relative humidity is defined as the percentage of the amount of water vapor present in the air at a certain 
temperature to the amount of water vapor that this air can carry while it is at the same temperature (). Such as 
rain, snow, hail, fog, dew and frost. These manifestations occur as a result of condensation of atmospheric 
moisture when the air temperature drops below the dew point (which is the temperature at which condensation 
of water vapor in the upper layers of the atmosphere occurs (). 
        As for precipitation, it is defined as a form of moisture that falls on the surface of the earth in a liquid 
state (rain or drizzle) or in a solid form (snow or hail). Water or ice crystals are larger and in all cases, whether 
absolute or relative humidity is related to the air’s ability to carry the amount of water vapor. As for the 
precipitation in the study area, we find the dryness of the atmosphere in the hot months and the amount of 
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humidity recorded is low in climatic stations, as the correlation appears strong between rain and relative 
humidity, however, we find that there are periods in the hot months in which the relative humidity rises 
significantly ( ). 
        The rainfall in the study area is characterized by its scarcity, fluctuation, and irregularity in its quantities 
from year to year, and the evaporation rate exceeds the amount of rain by a large difference. Its precipitation 
is concentrated in the winter and spring as a result of the passage of air depressions coming from the 
Mediterranean over the study area, although it is located within the desert climate region, and its fall begins 
from October until the end of May, and the annual amount of rain falling in the study area reaches (89.2) mm. 
And this quantity is small compared to the amounts of rain falling in the northern parts of the country, and as 
a result of the lack of rain and its annual fluctuation, it was not relied upon to provide the water needed by 
industries for the availability of other water sources in the study area, which are the Euphrates River and its 
main branches. See Table (2) and Figure (2). 
 
Table (2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Total monthly rainfall (mm) in Najaf Governorate for the period (1991 - 2021) 
Source: Ministry of Transport and Communications, Climate Department, unpublished data, 2021. 
shape (2) 
Total monthly rainfall (mm) in Najaf Governorate for the period (1991 - 2021) 

t the month rain/mm 

1 January 19.0 

2 February 13.6 

3 March 12.7 

4 April 9.8 

5 May 4.6 

6 June 0.05 

7 July  صفر 

8 dad  صفر 

9 September  صفر 

10 October 2.9 

11 November 9.3 

12 December 16.8 

- Annual total 89.2 



THE ROLE OF NATURAL GEOGRAPHICAL FACTORS IN THE PRODUCTION OF ELECTRIC POWER STATIONS (NAJAF AND HAIDARIAH AS AN 
EXAMPLE). 

60 
 

Vegueta, 22 (9), 2022, eISSN: 2341-1112 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: the researcher based on table (2). 
       As for the relative humidity in the study area, its degrees vary during the day, reaching its maximum at 
night or in the morning before sunrise, and it begins to gradually decrease at midday. With an annual rate of 
(40.53%), see Table (3) and Figure (3). 
Table (3) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Monthly averages of relative humidity in Najaf Governorate for the period (1991 - 2021) 
Source: Ministry of Transport and Communications, General Authority for Meteorology and Seismic 
Monitoring in Iraq, Climate Department, unpublished data, 2022. 

t the month relative humidity 

1 January 68.5 

2 February 57.0 

3 March 48.55 

4 April 40.1 

5 May 31.6 

6 June 21.67 

7 July 21.04 

8 Father 23.68 

9 September 26.40 

10 October 35.49 

11 November 51.93 

12 December 60.61 

- annual rate 40.53 
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shape (3) 
Monthly averages of relative humidity in Najaf Governorate for the period (1991 - 2021) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: From the researcher’s work based on table (3)  
     Relative humidity has an effect on wires, as it oxidizes them and thus reduces the efficiency of insulators 
and their retention on wires. It increases deposits on wires from dust and similar materials such as salt and 
cement. As for the effect of snow, it increases weight on wires, as well as causes an increase in energy leakage. 
As for the effect of rain, it works On the erosion of the soil and thus lead to the fall of the transmission towers 
of the lines, so the amount of rain and relative humidity must be known when designing power transmission 
lines. 
3- wind 
      Wind is defined as the horizontal movement of air on or near the surface of the earth (), and wind is a 
mechanical means that contributes to the transfer of water vapor and thermal energy and the accompanying 
changes in weather and climatic phenomena (), and wind is one of the different climatic elements as a result 
of being under the influence of temperature first and pressure. Atmospheric repetition of depressions, thermal 
depressions, fronts and air masses. Second (). In general, the wind increases its activity and influence in the 
summer and spring, especially in the month of May, and is calmer in the winter season in the governorates that 
lie south of latitude (35) north ( ). 
        It is clear from Table (4) and Figure (4), that the prevailing winds in the study area are the north and 
northwest winds, following the prevailing wind system in the country. Therefore, this direction must be 
excluded from choosing it as a location for polluting industries, especially those that emit smoke or odors. . 
It is possible to sign industries in the southern, southeastern and eastern regions, provided that they are an 
appropriate distance from the residential areas to avoid these areas the effects of various pollutants. 
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Table  )4(  
Percentage of prevailing wind directions in Najaf Governorate for the period  )1991 - 2021 (  

Source: Ministry of Transport, General Authority for Meteorology and Seismic Monitoring, Climate 
Division, 2022 . 
shape  )4(  
Wind rose in the study area 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: From the researcher’s work based on Table (4) 
        The effect of the wind along the electrical power transmission network is shown in terms of the oscillation 
it causes in the wires and the resulting contact between the wires, which leads to the interruption of the power 
transmission process, as well as its impact on the towers carrying wires and the possibility of them falling 
depending on the intensity of the wind. Al-Najaf Al-Ashraf The depressions of the Mediterranean Sea represent 
an important and influencing temperature control on weather conditions. When passing through Iraq, some 
weather changes occur. In the hot season, Iraq becomes part of a region dominated by low atmospheric pressure 
in the northwest of the Indian Ocean, as all of Iraq is covered by tropical warm air accompanied by movements 
A descending wind ( ), so it brings dry air. It was found that the national electrical network in the study area 
extends in a plain area where the movement of local winds is characterized by speed compared to the rest of 
Iraq, so it is vulnerable to electric current interruption. 
4- Storms: Sand and dust storms are the most prominent storms prevailing in the study area, which are defined 

prevai
ling 
wind 

 الشمالية
الشمالية 
 الشرقية

 الشرقية
الجنوبية  
 الشرقية

 الجنوبية 
الجنوبية  
 الغربية

 الغربية
الشمالية 
 الغربية

 السكون

freque
ncy 

23.7 6.4 4.6 5.9 4.6 2.8 12.4 26.0 13.6 

0

5

10

15

20
شمالية

شمالية شرقية

شرقية

جنوبية شرقية

جنوبية

جنوبية غربية

غربية

شمالية غربية

13,6السكون 



Amina Abid AL- Resoul Abid Zaid Al Jubouri* 

63 
 

Vegueta, 22 (9), 2022,  eISSN: 2341-1112 
 

as storm winds loaded with dust and sand resulting from loose surface soil. about (1000) m, and the difference 
between sand and dust storms is that the first is that the particles suspended in the wind are larger in size, but 
they are less effective and dangerous than dust storms because they carry microbes, bacteria, industrial dust 
and parasites, as well as the exact size of them, as it is difficult to deal with them by the respiratory system 
because The size of its grains is less than (1.5) micro (). 
        As for dust storms, they are small granules, the size of which does not exceed (100) micrometers, and 
they are created by winds whose speed exceeds (8 m) per second. It is several thousand meters ( ). 
       The blowing of northwesterly winds, which becomes prevalent over Najaf Governorate in the hot season, 
is accompanied by dry and dusty weather, which leads to dust storms in which visibility decreases, and these 
dust storms intensify in the central Iraqi governorates, including the study area in April and May, when the 
weather Dusty. These storms have an impact on the production of the station, as we find that the gas electric 
station stops production because the filters are affected by dust, which leads to a gradual decrease in production 
until it stops. The power outage for some of its units, which calls for taking into account the protection of these 
stations as much as possible from this natural effect and minimizing its damage by taking appropriate and 
quick alternatives to meet the power outage. 
5- Lightning 
      Thunderstorms that cause electrical discharge between one cloud and another, or between the cloud and 
the surface of the earth, result in the phenomenon of lightning strikes, the discharge of which affects the towers 
carrying the wires that carry electrical energy, leading to their cutting and then the power outage. 
      In Najaf Governorate, the highest rate of thunderstorms appears during the spring months, followed by the 
autumn months, and is least in the hot months. As for spring thunderstorms, they begin during the month of 
April and increase in the autumn months, especially during the month of November, and their peak in the cold 
months is in the month of December At a rate of (0.9) and the reason for its rise in the spring and autumn 
months is the strength of the cold front in the depression (). 
    In this case, preventive measures must be taken, such as placing a lightning rod to avoid its damage to 
electrical power plants, as well as taking measures to protect electrical power transmission lines in the study 
area, so the necessary precautions should be taken to avoid its damage to the electrical network. 
Fourth - types of soil 
        Soil is defined as a living body consisting of a mixture of organic and mineral materials, water and air ( ) 
Soil has a developed natural body that has certain chemical, physical, biological and administrative 
characteristics and has the ability to support plant growth ( ) and it was formed as a result of the dissolution 
and disintegration of rocks or the decomposition of organic matter or both, and it is like water one of the most 
important things that nature gave to humans because they are the source of food and drink (). 
        Soil classifications and the study of its properties are among the important studies that serve the planning 
process, urban uses, the construction of roads, airports, and various projects, as soil contributes to determining 
the heights of buildings and choosing appropriate materials for different constructions. There are two main 
types of soils in the study area (see map 4). As it follows: 
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map (4) 
Soil map in Najaf Governorate 
 

Source: From the researcher’s work, based on the Najaf Directorate of Agriculture, unpublished data, 2022. 
1- Western plateau soil 
  The western plateau covers large areas of the study area. So it is divided into the following sections: 
A- gypsum desert soil 
     This soil is distributed within the Al-Dibbah area and the lower valleys to the west of Shatt Al-Kufa, its 
thickness ranges between (20-25) cm, and it consists mainly of limestone and sand. 
b- stony desert soil 
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      These soils are located within the area of the stones and the predominant soils (sandy soils), which are 
covered with rocks with sharp angles, the thickness of these soils ranges between (10-20) cm, and these soils 
are very shallow and relatively far from industrial use due to the lack of economic feasibility in Establishing 
industrial facilities there. 
C - sand dune soil 
     These soils are spread within the range of sand dunes, which are located 20-25 km west of Najaf city, and 
to the southwest of it. It is characterized by the fluctuation of its relative height, which is exposed to rapid wind 
atomization, so these soils lack organic materials and are characterized by their high permeability, as it is noted 
that these soils are relatively free of industrial facilities (). 
2- alluvial plain soil 
       Formed by the sediments of the transported rock fragments carried by the waters of the Euphrates River 
as well as the sediments carried by the winds from the neighboring areas(), and these soils are generally suitable 
for agricultural exploitation. Several meters, it is determined in the sedimentary plain area in the northeastern 
region of the governorate, and includes three types: 
A- river shoulder soil 
     This soil extends on both sides of the banks of Kufa and Abbasiya, and the streams and rivers branching 
from them. The height of this soil ranges approximately (2-3 m) from the level of the neighboring lands, and 
this height is clear at the district of Kufa (), and its presence is limited to the shoulders of the rivers branching 
from the banks of the Euphrates River. ), which is a clay soil that sometimes tends to a mixed soil of clay and 
sand. This type of soil has the ability to build road networks and their extensions, in addition to building 
transport garages at lower costs compared to other types of soil, and this reduces their needs for engineering 
purposes and business Continuous maintenance and maintenance (). 
b- river basin soil 
        Soft soil with mixed properties between loamy alluvial loam soil, alluvial loam soil and clay soil, so it is 
suitable for growing some crops. It is difficult for this type of soil to construct roads and some development 
projects, due to its inability to bear the large loads of various projects and construction, especially since it is 
characterized by a high level of groundwater, which is located at a height of (1.5-2.5 m)). This soil extends in 
the region Adjacent to the area of rivers, and this soil appears clearly in the northern part of the lands located 
to the east of the Abbasid River, due to its approach from the west side with the borders of the western plateau 
by a distance of (1) km. m from the soil of the shoulders of the rivers. ( ) 
C - Soil of marshes and swamps 
 
It extends on both sides of rivers and streams, starting from Al-Kifl in Babil Governorate from the left side to 
Al-Abbasiya sub-district in the governorate. This soil occupies most of the agricultural lands in the district of 
Kufa (west and south of Hawr Ibn Najm) and parts of the lands of the district of Al-Manazira, as well as some 
lands in the Bahr al-Najaf region. The soil of marshes and swamps is characterized by its ability to absorb 
water and cause swelling and an increase in the size of its particles, which makes it difficult for various 
construction and construction operations, as it is soil that contains large proportions of carbonates that are 
cumulatively. Soil is of great importance in the stability and distribution of the population and thus the 
establishment of various development projects. Soil is the basis on which engineers carry out their engineering 
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work, including roads and various constructions. Soil rich in mineral materials is always unsuitable for the 
construction of huge urban projects and roads, which explains the reluctance of most engineers to complete 
these projects on this type of soil because of their need for huge and huge costs, so they resort to constructing 
them on soils that need less costs and maintenance to ward off their risks. Soil is directly related to the variation 
in population distribution and various development activities 
V- Water Resources 
       Water resources are essential for the establishment of human life in any region through their wide use in 
various areas of life. In other words, water is one of the basic necessities in any region, and the demand for it 
increases during hot or dry periods compared to the rest of the cold months, as water is used in daily life. And 
the household, it is the basis of everything. Wherever water is found, life is found, as God said in His Noble 
Book (And We made from water every living thing, so would they not believe) (). 
      Water represents an essential element in the production process of many industrial units, whether it is used 
as a raw material or an auxiliary in the process of cleaning, cooling, heating, generating steam power, drinking, 
firefighting, or other purposes. Water is one of the necessary requirements for generating electric power, and 
the need of these stations for water varies in terms of quantity and quality under the influence of capacity, 
production, climatic conditions and method of cooling (). 
      There are stations that require large quantities that require signing their facilities near permanent, cheap 
water resources to ensure that they obtain the required quantities, and industries that require small quantities 
during their manufacturing operations, which do not require their settlement near the permanent water source 
with large quantities. Therefore, consideration should be taken before determining the location of the industry, 
the possibility of providing its water requirements and its underground or surface sources, while choosing the 
least costly source. Therefore, the presence of a sustainable water source that provides the necessary quantities 
of water is vital in the settlement of these industries, and the water resources in the study area are divided into: 
1- Surface water 
          The running surface water is the main source of water and the main factor on which the industrial 
establishments established in the study area depend, as the surface water resources are the main focus on which 
the economic and social development activities depend. Usually, especially in dry areas. The surface water 
resources are represented by the Euphrates River, which enters the province of Najaf when it branches to the 
south of the city of Kifl and at a distance of (2 km) into two main branches: Shatt al-Abbasiya (Shatt al-
Shamiya) and Shatt al-Kufa, which represents the second branch of the Euphrates River passing through the 
city of Kufa and its length is ( 18 km) and with a discharge rate of (250 m/sec) ( ), the Abbasid Shatt is the 
eastern branch of the Euphrates River ( ), which enters the study area at a distance of (4) km from its branching 
point, as its length is (28) km and a group of streams branch from it It heads towards the east, and its average 
discharge is (250) m3 / sec. As for the Kufa Shatt, it is the western branch of the Euphrates River, which enters 
the study area at a distance of (5) km from its branch point. Its length is about (75) km and its discharge rate 
is (230) m3 / sec. And many branching streams branch from it along its extension until it enters the district of 
Al-Manathira and reaches the Al-Qadisiyah sub-district (). See table (5). 
Table  )5(  
The main and secondary streams, their lengths and water expenditures for the Shatt al-Kufa and al-
Abbasiya for the year 2021 AD 
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Source: Directorate of Water Resources in Najaf Governorate, Planning Department, unpublished data, 
2021 AD. 
The riverbeds in the study area form outlets for the discharge of liquid waste that some factories shed through 
sewage networks, while other factories drain their polluted waters to nearby places forming swamps for 
stagnant water or run into streams flowing into the Sadeer River, one of the branches of the Euphrates River 
that extends through the Bahr al-Najaf region. Consequently, the river water is polluted due to the incomplete 
treatment of this waste before it is dumped into the river and its branches, which greatly affects the public 
health of the residents of the governorate, who live in locations lower than them through their use for various 
human purposes for humans or for agriculture, and this problem is amplified by the lack of most of the study 
areas The sewage networks, as well as the existing ones, operate irregularly and with limited capabilities, and 
most of the liquid wastes of these networks are dumped back to the river and its branches in the study area (). 
2- Underground water 
         Springs, springs and digging wells appear in the wide western part of the study area, which during a long 
period of time were used for drinking, domestic use and agriculture, and the presence of groundwater is linked 
to the geological formation. The impact of groundwater on development projects is evident through the 
possibility of the groundwater level rising to a certain level with which some types of rocks can be saturated 
with water, which leads to the enlargement and fragmentation of the rocks. Projects ( ), there is a small 
population in this vast area, a percentage of the total population in the governorate. Areas far from permanent 
water sources depend on groundwater available in limited quantities in the area, thus limiting the possibility 
of settling development projects that need large quantities of water . Unless the groundwater is properly 
invested 
         The province is divided into five regions depending on the abundance and characteristics of groundwater 
and suitable for investment: The first is the northern Najaf island region: represented by the province (4) the 
northeastern island of Najaf and the province (5) the northwest island of Najaf, located west of the 

t Administrative 
unit 

number of 
tables 

length (km) Discharge m3/sec 

1 Haidari district 1 10 2.1 
2 Kufa District 

Center 
1 3.5 4 

3 Al Manathira 
District Center 

4 14.5 2 

4 Al-Hira district 6 96.5 4.1 
5 Mashkhab sub-

district 
52 220 2.8 

6 Al-Qadisiyah sub-
district 

36 114 3.2 

7 Abbasid district 15 112 2.9 
8 freedom hand 15 37 3.1 
- the total 130 607.5 24.2 
- the average - - 3.02 
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archaeological Kiri Saada River and to the administrative borders with the provinces of Karbala and Anbar It 
is bordered on the south by the southern Najaf plateau, and secondly: the Western Badia region represented by 
the Shabakah region - the Saudi border. Anbar Governorate to the west, and the third: the flood plain area 
represented by the Euphrates River and its branches, and this plain is located to the east and north-east of the 
study area and represents about (4%) of the area of the governorate (). seen map ( 5 ) 
map (5) 
Water resources in Najaf Governorate 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Water resources in Najaf GovernorateSource: From the researcher's work based on the Directorate of 



Amina Abid AL- Resoul Abid Zaid Al Jubouri* 

69 
 

Vegueta, 22 (9), 2022,  eISSN: 2341-1112 
 

Water Resources in Najaf Governorate, 2022 
The need of electrical stations for water varies according to the capacity of the designed stations, so we find 
that a steam generating station with a capacity of (100 megawatts) needs (5 million gallons per day) Closed if 
it is far from the river, bearing in mind that the work of the closed cycle reduces costs and raises the thermal 
efficiency of the station, in addition to the fact that steam generating stations do not require the quality of water 
used for cooling purposes, but they require that this water be pure when used to generate steam () or else 
sedimentation problems will appear Corrosion in expensive boilers and the process of removing sediment and 
cleaning the boilers will lead to an increase in production costs, and the continuation of corrosion causes the 
extinction of the machines used to generate steam, as we find that steam electric stations settled near rivers 
with the presence of water treatment units inside the stations. It should be noted that the water used for cooling 
is not consumed, but is returned to the river at high temperatures, which leads to damage to the river 
environment. Therefore, the steam stations require when choosing their locations that the river discharge is not 
less than (180 m3/s) to ensure that it does not affect the neighborhoods Water is when water is taken from the 
river and returned to it at temperatures higher than the temperature of the river. 
      As for the electric power plants in the study area, all of them depend on gas in their operation, and therefore 
they use very small amounts of water for cooling purposes, so they are free to choose their locations. ) And 
they need the engine cylinders with them for cooling by water or air, so these stations were freed from the 
influence of the water factor and moved towards remote areas affected by the market factor (). 
Conclusions 
     The study of the natural geographical components affecting the production of the Najaf and Al-Haidariya 
stations led to a number of results, the most important of which are: 
1- Najaf Governorate has multiple geographic elements represented in the flatness of the hilly or plain lands, 
the availability of water resources, the appropriate climate, for the establishment of electric power production 
plants and the subsequent transmission lines and secondary fixed and mobile transfer stations. 
2- There are a number of factors affecting the production of electric power in Najaf Governorate, the most 
prominent of which are the natural factors (topography and climate). 
3- The impact of the globalization system and the policy of economic openness that was adopted in Iraq after 
the American occupation of Iraq in 2003, which negatively affected the general manufacturing industry, 
including the energy industries. 
4- The governorate is characterized by high population density due to natural increase or as a result of 
migration to it from other Iraqi governorates for several economic, social and political reasons, which represent 
a market for electric power. 
5- The governorate owns many large projects that consume large amounts of electrical energy. 
Recommendations 
         In order of the foregoing, the researcher has developed a number of solutions and proposals for the 
development of the electric power industry in the study area, to reach its desired goal, and to achieve economic 
and social profitability. These suggestions are: 
1- The necessity of adopting regional planning in establishing sites for industrial projects, including the power 
generation industry, through an accurate and comprehensive scientific geographic study, and knowledge of 
human or natural factors according to planning bases and criteria, before the spatial signature of the stations. 
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And study the geographical locations of the stations in the future. 
2- Taking advantage of the geographical location of Najaf Governorate and exploiting the renewable energy 
forces represented by wind and solar energy. 
3- Exploiting the flatness of the surface in the study area, whether in the hilly or plain areas, in the construction 
of more electric power plants to fill the shortage in equipment. 
4- Rationalizing the consumption of electrical energy by all consumer sectors through the use of the most 
economical electrical devices in energy consumption, as well as raising electricity collection fees, especially 
during peak times (carrying electrical energy). 
5- The need for a gradual shift towards the full use of natural gas in the two stations (Najaf and Haidariah) 
because of the great importance of this fuel in terms of cost and production. 
6- Coordination and cooperation between the Ministry of Electricity and the Ministry of Oil to provide 
sufficient fuel to operate the stations and increase production. 
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