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Abstract:

The environment is the living environment in which all human
beings to be healthy and safe from the dangers. We must protect this
environment with all its living and non-living components by maintaining
and taking care of its natural resources, especially groundwater.

Which is the subject of study and research because of the water pollution
in the province of Diwaniyah, as it became clear through the field study that
this water suffers from pollution in all sites that have been dug wells for
those waters except one site is a mosque and Husayniyah Ashura in the
district of Shamia, The results of both pH (7.25) and the electrical
conductivity reached (2270 mg / L) and the total solid soluble matter
reached (1552 mg / L), ie, it has a high concentration of salt concentrations
exceeding the maximum allowed (C3) was classified according to the
classification of the mother salinity laboratory (Table 2), as well as
exceeding the maximum allowed by the World Health Organization
(WHO), as well as the maximum permitted by the TRS for groundwater
validity in Tables (3) and (4) Its validity for use for drinking or agriculture
As for the rest of the sites of the larvae, the results indicate that they vary in
high peaks. The first site is Amer Hamzar Hammadi well in the district of
Hamzah bedside at the top of the sites in the rise of concentrations of
salinity and ketones and ions followed by the location of the Well Nuri
olive grove in the district of Diwaniyah - The site of the well Khudair
Abbas Bdioui in the district of Al-Shamaia Taweelah district (9), followed
by the site of the well Saleh Jaber Daraj district of Diwaniyah area Shafei.
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And then the site of the well Shannan Matroud Hassoun in the district of
Hamzah - Shinafiyah area followed by the well site at the National Center

for Water Resources Management, inside the refinery Shinafiyah As the

results indicate that they are rising in value, indicating that they are not

suitable for use for drinking purposes and agricultural purposes or to feed
the animals because they exceeded the permissible limits according to
standard specifications and therefore requires treatment of this water before

use because it causes great risks to humans and the environment.

This indicates that these sites suffer from pollution of various
concentrations and elements due to the natural factors represented in the
nature of the rock composition of the aquifers as well as the climatic
characteristics of high temperatures and lack of rainfall and fluctuation of
quantity and lack of moisture and high wind speed, which leads to dry soil
and saline, The barren soil is free from the vegetation first and then the
fragmentation becomes the process of transfer by wind faster, leading to the
creeping of these dispersers and deposition of the salt, which leaks into the.
And human factors come man and what he reached at the forefront of
these factors as the evolution witnessed by man in various areas of his life
had a direct negative impact in the spread of pollution risks to the
environment and its resources air, water and soillt is clear that the dumping
of solid waste and industrial waste and the use of fertilizers and fertilizers
all lead to the pollution of this water after it seeps into the depths of the soil.
Thus, we observe that natural and human factors interact and converge in
the emergence and exacerbation of this problem in the study area and the
resulting negative effects have a clear role through the results of chemical

analysis revealed by the study.
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Morphotoconic indicators for the detection of Mansourieh gas dome using remote sensing
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:Abstract

Modern geomorphological applications and using geomorphographic indicators deal with tectonic
activity, which shows the extent of development of landforms and the relationship between geomorphism,
geology and topography, and morphometric studies depend on the analysis of the phenomena of the
earth's surface in a quantitative manner after converting digital data (DEM and satellite visualizations)
into digital models using geographic information systems, the study included a number of
geomorphototectonic indicators (AF, T, SL, BS, VF) and then the final classification of the outcome
tectonic indicators RAT, followed by matching the results The final with the characteristics of the height
and degrees of slope and its direction to reveal the dome of Mansouria gas, it turns out that the area is
located within the first and second class within the very high and high tectonic activity, and indicates that
the area stems from a convex fold and the basins of the region were affected by the geological structures
spread within the fold, which contributed to the rise of tectonic activity, reflected on the pattern of river
.drainage and erosion and sedimentation processes
. Keywords: geomorphotectonic indicators, asymmetry index, tectonic activity
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The main sources of surface water pollution in the city of Diyala .

Dr. Moharib khalaf Kunj

Department of -University of Mosul-college of Education for Human sciences
Geography.

Abstract

Water in terms of importance ,as it is one of the most important and precious
natural resources, and the regularity and availability of clean water are essential
for the survival and health of most living organisms As a result of the rapid spatial
expansion and excessive population growth,most rivers , lakes, streams, and other
water bodies are increasinav polluted other,soit must be preserved in its natural

state.

Concern has increased in recent decades about water in the world .water pollution
is one of the most important problems facing humanity today. internationl frame

works, laws and agreements

Had to be put in place to prevent pollution and preserve water resources-Efforts
must also be made between decision-making sources for the purpose of developing
the necessary laws and regulation to control water sources and protect them from
pollution from here cane the idea of this research to shed light on the main sources
of surface water pollution in the city of mosul from ageographical point of view.

Key words; water ,pollution , Diyala.
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Khanagqin irrigation project and its impact on the agricultural
production of Khanagin district for the year 2022
Key word: Khanagin irrigation project, and its impact,
.agricultural production

millimeter. Faisal Omar Hammoud

The importance of the study stems from the dependence of agriculture in
the Khanagin district (the Markaz sub-district) on surface water, and at the
same time there is a fear of decreasing the amount of water resources
available for many reasons, such as the possibility of Khanaqin’s share of
the water of Al-Wand River, which is the main river feeding the district
with water, due to the policy of neighboring countries. Water and climatic
changes witnessed by Iraq in general and Diyala Governorate in particular,
and the study aims to determine the importance of the irrigation project of
Khanagin Blago in the areas of agricultural land exploited, and the
research concluded that the areas irrigated by the project are (35000)
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1-Richard C.sorrell, P.E,Computing Flood Discharges For Small
Ungaged Watersheds, Michigan Department of Natural Resources
and Environment Land and water Management Division , 2010,p10
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5- vijay p. Singh ,Donald K. Frevert ,Watershed Models ,CRC
Press is an imprint of Taylir &Francis Group,2006,p 364.

&

4


https://globalweather.tamu.edu/

&lallagman
wallall &g ol pulalll 5ljg
W dsola

T e
N 2MarcH é"' <

L WORLD g a i :?
i Bes | 3

The Republic of Irag
Ministry of Higher Education & Scientific Research
University of Diyala
LCallege of Education for Human Sciencas

Hulul pglall G100 auls

JJMAS\

A ¢4 Sl dnala ¢ (B smdita yie) o ) 5iSa Aa g kb ¢ Al A panill 8 s,
2018« Y

God csin gl sa (ol ) sa a5 0ael) wr @il ¢y b By e gl
> T PN PRTS ca\J)_ESJ:\_AJ)LJc:\A\M\:\._:\ASﬂ\GJLuJGBUAHLLT\;
2018 ‘4 paiivall dxalald) dlaay) HLJS d il

3- Richard C.sorrell, P.E,Computing Flood Discharges For
Small Ungaged Watersheds, Michigan Department of
Natural Resources and Environment Land and water

Management Division , 2010.

4- vijay p. Singh ,Donald K. Frevert ,Watershed Models ,CRC

Press is an imprint of Taylir &Francis Group,2006.

. https://globalweather.tamu.edu -5



https://globalweather.tamu.edu/
https://globalweather.tamu.edu/

&lallagman
wallall &g ol pulalll 5ljg
W dsola

The Republic of Irag
Ministry of Higher Education & Scientific Research
University of Diyala
Collage of Education for Human Scia

Environmental Studyf WeII Water in the Clty olerkuk and an
attempt to treat it Using Walnut Shells and activated Charcoal

Dr. Muhammed Khidir Muhammed

Hulul pglall G100 auls

- lragi Ministry of Environment, Kirkuk Environment

Directorate. MuhammedKhidir@yahoo.com
ABSTRACT

In this study, a field survey and analysis of the water of (12)
wells was conducted It is located in the city of Kirkuk and is used
to irrigate gardens, The study proved that the water of all wells in
the study sites is suitable for irrigation, But Some of the results of
those wells showed an increase in the values of results such as
(SO4), (CI) and total hardness , In this research, two methods
were proposed to treat the well models under study using walnut
shells and activated charcoal to reduce the percentage of
concentrations to increase the results of these values, Where the
results showed a decrease in the concentrations of the samples

through the chemical adsorption process of the samples.

Keywords: Environment , Walnut shells , Charcoal.

Introduction

Well water is one of the main sources that are used to irrigate
crops, especially when surface water is scarce or non-existent®™. It
IS not surprising that villages and cities arise and flourish around
these water sources, wells water quality due to geogenic factors,
aggravated by anthropogenic activities, is a significant threat to
human wellbeing and agricultural  practices, The most important
and necessary natural resource for sustaining life on Earth and for

the sustainable development of socioeconomic sectors like

gl
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irrigation and industry is water, whether it is found above ground

m 4 iyl pglall 840 Ayle

or underground, Every kind of water is crucial to the hydro-geo-
ecological cycle as well as a number of other metabolic,
physiological, and ecological processes that take place in living
things, A worldwide water imbalance and catastrophe has been
caused by "resourcism” and unethical human actions in the
biosphere, hydrosphere, and geosphere of the planet, endangering
the lives of a billion people and a wvariety of natural
ecosystems®®, Additionally, water shortage has become a global
problem due to the regional effects of poor water quality,
abstraction, drought, floods, unpredictable rainfall, etc. on a huge
population®58),  Groundwater aquifers are the primary source of
water supply in rural and urban areas, mainly in the arid and
semiarid  regions worldwide!”,  Groundwater scarcity in dry
seasons draws global attention and perceived risk due to
anthropogenic activities, like overexploitation of groundwater for
irrigation, industrial, and drinking purposes®®, As a result, misuse
of groundwater has negative effects on both the overall quality
and amount of water®® Furthermore, groundwater resources are
contaminated  via  anthropogenic  activities and  geogenic
contaminants bearing rocks and soils®), The global water cycle
hasbeen further disrupted by inadequate management, presumably
exacerbating groundwater contamination and climate change®?,
Each location's groundwater systems are distinct in their
chemistry and features and are influenced by a variety of climatic
changes, precipitation, surface water, and recharge factors, The

geochemical and lithological makeup of the underlying rock, as
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well as subsurface variables, heavily influence
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water quality®?.
Dissolved salts are present in different amounts in well water in
general. Since groundwater is impacted by the quality of the rocks
and salts that travel through it in the subsurface crust, examining
its quality is crucial to understanding the issues that may arise
In this study, from its use in the irrigation agricultural regions®®,
the water from (12) wells was evaluated using the international
standard methods to determine its eligibility for agricultural use

straightforward way of treatment for wells that weren't acceptable
Chemicals and devices used in the study

Chemical Compounds : All chemical compounds used in the research
are of high purity.
Devices used :
1

Double beam UV-vish. Recording spectrophotometer
shimadzuo 1800.
PH meter :( PW-9418 , pH-meter — Hanna).

Flame Atomic Absorption spectrophotometer (Pyunicom).

A W DN
1 1 1

Field Electrical Conduction Device (Hanna).

(&
1

Turbidity meter.

6
7

Experimental part :

Sensitive balance (Sartorius -Germany).

Electrical oven (GallenKamp, England).

The process of collecting samples for water wells (12 wells)
located in different areas of the city of Kirkuk used for irrigation
purposes, These wells were established by the municipality of
Kirkuk, and the depth of these wells ranges from 55-100 meters,
These samples were kept in volumetric bottles made of glass
according to the requirements of the study, Then the analyzes

|
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were conducted in the Iaboratory to determme the |nd|cators and
criteria to be studied according to the international standard

methods of water analysis®®

Chem

A map showing the study area in the city of Kirkuk

ical measurements :

Chemical measurements were carried out to analyze the elements

presen

t in water models using the following analytical methods :

1- The simple (conventional) analytical method: the titration

E

process by forming complexation titration was used to
estimate the concentrations of ions (Mg* , Ca*? , SO,?) this
was done by using a solution of ethylene diamine tetra acetic
acid (EDTA) at a concentration of 0.00lp and the
precipitation precipitation titration was used to determine
the chloride (CI") ion using a silver nitrate solution (AgNO3)
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a guide®®),

2- Methods of automated analysis: the method of Flam
photometer was used for the determination of sodium and
potassium ions, using a mixture of standard solutions of
sodium chloride and potassium chloride with concentrations
ranging from 80-25 ppm, respectively. The specific
conductivity of the water samples was measured using a
conductivity device.Table No. (1) shows the numbers and
names of the wells, their geographical coordinates, and the
type of soil from which the models.

Table No. (1) Shows the Numbers and Names of the Wells, their
Geographical Coordinates

Well Region Soil type North latitude | East longitude
number (N) (E)
1 Tisein Clay soil 35° 25" 49,254 | 44° 21" 37,906
2 Al Quds street Clay soil 35°26° 31,207 | 44° 22" 37,228
3 Almas Clay soil 35°28 53,381 | 44°23" 26,991
4 Rahim awh Clay alluvial soil | 35°29" 48,083"" | 44° 23" 18,101
5 Algalea (Ras Aljasir) Clay soil 35°28' 17,264 | 44° 23" 22,898
6 Kasbahkhana Clay coarse soil | 35°27° 30,997 | 44°24° 11,241"
7 Ronaki Coarse soil 35°26° 37,331 | 44° 23" 53,588
8 Alnasr Mixed soil 35°24° 59,097 | 44° 23" 52,658
9 Algadisia Clay soil 35°26' 10,369 | 44° 21" 37,316"
10 Wahid adhar Dry clay soil 35°23% 59,162 | 44° 21" 25,683™
11 Alasraa walmafqudin Clay soil 35°24° 51,700 | 44° 23" 22,458™
12 Alwasty Clay soil 35°24° 47,175 | 44° 20" 56,408
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Results and Discussion

Water properties depend on the chemical and physical
properties of water sources and geochemical processes that
depend on the chemical and physical properties of rocks and other
chemical components of water, in addition to the volume and
speed of water and the impact of human activities!”. The acidity
function (PH) of the samples was measured, as well as the
electrical conductivity, before treatment, where it was found that
the acidity function PH>8 , that is, the solutions are alkaline, and
the ions (ClI-, SOs2 , Na* , K, Ca*2 , Mg*) were estimated
before the treatment process, as it was found that these
concentrations were high in  The results of the water analysis of
these wells in terms their suitability for agricultural purposes
indicate that they can be classified into irrigation water with an
increasing salinity problem and another with an acute salinity
problem according to the proposed system to determine the
quality of irrigation water caused directly by plants and which are
unsuitable growth conditions®® Also, depending on the electrical
conductivity of these water samples, they were classified into
irrigation water with low alkalinity and medium salinity and
irrigation water with low alkalinity and high salinity, as shown in

Tables (2) and (3)

)
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Well Mg*2 Ca*? | K* Na* | SO42| CI EC PH | TH
No mg/l mg/l | mg/l | mg/l | mg/l | mg/l | us/cm '
1 134 227 | 71 74 602 81 | 1850 | 8.1 | 728
2 114 221 | 3.1 62 459 63 | 1460 | 7.8 | 645
3 120 224 | 3.8 78 587 71 | 1760 | 8.2 | 737
4 138 229 | 3.9 80 622 87 | 1910 | 7.6 | 749
5 140 231 | 3.8 84 637 89 | 2150 | 7.7 | 599
6 116 215 | 3.8 65 536 67 | 1590 | 8.1 | 666
7 113 213 | 3.5 59 450 | 60 | 1480 | 7.6 | 640
8 118 219 | 3.6 71 554 | 69 | 1680 | 7.5 | 694

Table No. (3) Chemical measurements of well water with little alkaline

effect and medium salinity

Well | Mg*? | Ca*?| K* | Na' 894- Cl | EC
PH | TH
No mg/l | mg/l | mg/l | mg/I mg/l mg/l | pus/cm
1 82 151 | 21 | 43 | 360 | 44 | 685 | 8.1 | 422
2 63 159 | 23 | 39 | 392 | 52 | 680 | 7.8 | 480
3 76 142 | 1.4 | 32 | 288 | 40 | 564 | 7.9 | 410
4 98 160 | 24 | 48 | 478 | 57 | 748 | 7.6 | 503

Through the results of the study, it is possible to note the effect of the

high salinity of the water of some of these wells and its direct impact on
the quality of irrigation. By comparing the salinity of the water of these
wells with the international standards for salinity, it is noted that the

salinity values of their water exceed the internationally permissible 9.

Table No. (4) represents the Scofield classification and the American
Salinity Laboratory for irrigation, according to the electrical conductivity

electrical N .
o Irrigation water Irrigation water
conductivity class tvpe
(us/cm) yp
<250 Low salinity excellent
750-250 average salinity good
2000-750 High salinity allowed
>2000 Very salinity unsuitable
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As for the suitability of well water for domestic and drinking uses, as
the values of some measured chemical indicators such as sulfate, calcium,
magnesium, and the total hardness of all these wells exceeded the
internationally permissible limit for drinking water specifications
according to the international standards established by the International
Health Organization as shown in Table No. (5)@%. Therefore, it is

considered These wells are not suitable for drinking or domestic uses.

Hulul pglall G100 auls

Table No. (5) WHO global standards for drinking water

Theinighestiinit Permissible limits Chemical indicators
allowed
9.2-6.5 8.5-7.0 PH
200 75 Ca*
650 200 Cl
400 200 S0,?
150 50 Mg*?
500 100 T.H

processing methods

When dealing with the issue of treating groundwater and making it
suitable for consumption, there are many well-known and modern
methods that can be used for the purpose of purifying and sterilizing well
water and making it an ideal source for drinking. The choice of one of
these methods depends on the cost of treatment and the type of pollutants
present in the groundwater®V, In our study, activated charcoal was used
because it represents an effective and cheap method for removing many
salts, suspended materials and turbidity, in addition to its availability in
the market. The walnut shell method was also used to compare with the

activated charcoal method.

Here’s a simple graphical explanation on how activated carbon works.

Raw water

Q Organic
L - compounds
- Rsn

[ ]

¥

Virgin activated carbon granule

Exhausted granule

0
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Post-treatment chemical measurements

The same chemical measurements were repeated for the well water
samples under study after conducting the treatment process using
activated charcoal as an adsorption media for ions, where it was found
that the electrical conductivity of these models after the treatment process
IS much lower than their conductivity before treatment due to the

decrease in ion concentrations after the adsorption process on activated

Also, a decrease in electrical conductivity and ions was observed after
treating well water samples using walnut shells, which is a method of
sustainable green treatment, because walnut shells were used again to
treat water samples without pollution to the environment resulting from
the use of chemicals that cause damage to the environment, Tables (6)
and (7) show the chemical measurements after the treatment process
using activated charcoal and walnut shells Observing the results, it was
found that the treatment using activated charcoal was relatively better
than the treatment using walnut shells, and the treatment using walnut
shells could be improved by treating it with certain concentrations of
acids in order to open the surface pores, which lead to an increase in the

adsorbing efficiency of pollutants®?,

Table (6) Chemical measurements after the activated charcoal
treatment process

Well |  Mg*? Ca*? | K" | Na" | SOs?| CI EC

No mg/I mg/l | mg/l | mg/l | mg/l | mg/l | pus/icm PH T.H
1 98 171 3.6 44 502 67 1120 | 7.5 566
2 76 155 2.4 41 388 51 962 7.3 510
3 102 185 2.2 49 AT77 60 1099 | 74 614
4 114 160 2.5 52 512 79 1234 | 7.5 630
5 105 159 1.9 50 494 74 963 7.4 488
6 95 147 2.3 46 464 56 912 7.3 524
7 91 162 1.8 39 376 51 908 7.4 512
8 87 167 2.6 52 402 48 1105 | 7.2 537
9 60 136 1.6 32 294 39 514 7.4 322

10 52 139 15 30 310 44 502 7.3 311

11 64 129 1.1 24 225 32 480 7.4 340

12 79 134 1.6 34 344 46 588 7.3 398
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Table (7) Chemical measurements after processing of walnut shel

Well | Mg | Cca®? | K' | Na* | SOs2| CI" | EC

No mg/l mg/l | mg/l | mg/l | mg/l | mg/l | us/cm it Les

1 112 190 | 48 | 62 | 649 | 72 | 1408 | 7.7 | 590
2 100 184 | 27 | 50 | 422 | 57 | 1246 | 75 | 562
3 105 210 | 30 | 64 | 522 | 62 | 1350 | 7.7 | 631
4 123 182 | 34 | 67 | 560 | 83 | 1438 | 7.6 | 653
5 116 201 | 29 | 73 | 554 | 77 | 1806 | 7.6 | 524
6 104 196 | 29 | 58 | 498 | 61 | 1155 | 75 | 586
7 102 187 | 26 | 42 | 397 | 54 | 1218 | 7.4 | 547
8 08 189 | 32 | 58 | 486 | 58 | 1344 | 7.3 | 572
9 68 140 | 1.7 | 46 | 312 | 42 | 561 | 7.5 | 394
10 54 145 | 18 | 33 | 345 | 48 | 542 | 7.3 | 365
11 66 134 | 1.1 | 30 | 267 | 37 | 494 | 75 | 397
12 84 151 | 2.0 | 44 | 405 | 50 | 601 | 7.4 | 436

Conclusions

From the results of the study, it was found that the water of
the wells of the study area is of high hardness, as it exceeded the
permissible limit, in addition to an increase in the concentrations
of chloride, sulfate, calcium, magnesium before treatment, and
this is evidence that the water of the wells of the study area is not
suitable for drinking and domestic uses. For agricultural uses, the
well water of this area has been classified into two types, one of
which is irrigation water of medium salinity, suitable for growing
crops that tolerate salinity relatively, and the other is irrigation
water of relatively high salinity, which is only suitable for
The simple .growing crops that tolerate  such  ratios
treatmentprocess used proved that it is possible to improve the
quality of the water entering agricultural and domestic uses after
the adsorption process by means of activated charcoal and walnut
shells, so that the concentrations of some ions became within the
internationally  permissible limits. When comparing the two
methods used for treatment, the efficiency of activated charcoal is
more than that of walnut shells. And as shown in Tables (6) and
(7), graphic curve No. (1) for total hardness and No. (2) for

electrical conductivity, and the rest of the standard curve forms.
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Figure (1) Total Hardness before and after treatment for the two
methods
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Figure (2) Electrical Conductivity before and after treatment for the two
methods
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Figure (3) Magnesium before and after treatment for the two methods
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Figure (4) Chloride before and after treatment for the two methods

300
250
200

g B Iraqi specifications
150 & WHO

S

O W before treatment
100

B activated charcoal
I I: m wI I 50 ® walnut shells

121110 9 8 7 6 5 4 3 2 1
Well numbers

References

1-

2-

Davis S.N and Dewist .R.J.M,"hydrogeology". John Wiley in
C.N.Y. 463(1966).

Mekonnen, M. M., and Hoekstra, A. Y. (2016). Four billion
people facing severe water scarcity. Sci. Adv. 2:€1500323. doi:
10.1126/sciadv.1500323.

Falkenmark, M., Wang-Erlandsson, L., and Rockstrom, J.
(2019). Understanding of water resilience in the
Anthropocene. J. Hydrol. X 2:1000009.

Boers, N., Marwan, N., Barbosa, H. M., and Kurths, J. (2017). A
deforestation-induced tipping point for the South American
monsoon system. Sci. Rep.

Ellison, D., Morris, C. E., Locatelli, B., Sheil, D., Cohen, J.,
Murdiyarso, D., et al. (2017). Trees, forests and water: Cool
insights for a hot world. Glob. Environ. Change 43, 51-61. doi:
10.1016/j.gloenvcha.2017.01.002.

Jain, S., Kumar, V., and Saharia, M. (2013). Analysis of rainfall
and temperature trends in northeast India. Int. J. Climatol. 33,
968-978. doi: 10.1002/joc.3483.



ghaliaygman

The Republic of Irag e Lo

B Lall C1alig el aulaldl Gyl j
Ministry of Higher Education & Scientific Research L\ ﬁgﬁ‘fg s“’ " ".? 7 I? ol L Bgf ulalll 5)lig
University of Diyala / WATER "q il = ’ >\ wipdsoly
LCallege of Education for Human Sciencas e DAY - ‘&‘~ N, ;_,:f n; o Al pgloll a0 duls
023 Accelerating Change

7- Rao, N. S, Sutha, B., Adimalla, N., an mChaudhary, M.
(2020). Quality criteria for groundwater use froma rural part of
Wanaparthy District, Telangana State, India, through ionic
spatial  distribution (ISD), entropy water quality index (EWQI)
and principal component analysis (PCA). Environ. Geochem.
Health 42, 579-599. doi: 10.1007/s10653-019-00393-5.

8- Mekonnen, M. M., Pahlow, M., Aldaya, M. M., Zarate, E., and
Hoekstra, A. Y. (2015). Sustainability, efficiency and
equitability of water consumption and pollution in Latin America
and the Caribbean. Sustainability 7, 2086-2112. doi:
10.3390/su7022086.

9- Adimalla, N., Dhakate, R., Kasarla, A., and Taloor, A. K.
(2020). Appraisal of groundwater quality for drinking and
irrigation purposes in Central Telangana, India. Groundwater
Sustain. Dev. 10:100334. doi: 10.1016/j.9gsd.2020.100334.

10-Ray, S. S., and Elango, L. (2019). “Deterioration of
groundwater quality: Implications and management,” in Water
Governance: Challenges and Prospects, eds A. Singh, D.
Saha, and A. Tyagi (Singapore: Springer). doi: 10.1007/978-
981-13-2700-1_5.

11-Saha, D., Marwaha, S., and Mukherjee, A. (2018).
“‘Groundwater resources and sustainable management issues in
India,” in Clean and Sustainable Groundwater in India, eds D.
Saha, S. Marwaha, and A. Mukherjee (Singapore: Springer).
doi: 10.1007/978-981-10-4552-3_1.

12-Abbott, B. W., Bishop, K., Zarnetske, J. P., Minaudo, C.,
Chapin, F., Krause, S., et al. (2019). Human domination of the
global water cycle absent from depictions and perceptions. Nat.
Geosci. 12, 533-540. doi: 10.1038/s41561-019-0374-y.

13-Magesh, N., and Chandrasekar, N. (2013). Evaluation of
spatial  variations in groundwater quality by WQI and GIS

technique: a case study of Virudunagar District, Tamil Nadu,




100

Ministry of Higher Education & Scientific Research

LCallege of Education for Human Sciencas

&lallagman
wallall &g ol pulalll 5ljg
W dsola

z \/'\ A, o
L womn S5 e | rﬂ
WATER [ - L
& Wy T
‘.‘ o

023 Accelerating Change L

India. Arab. J. Geosci. 6, 1883-1898. doi: 10.1007/s12517-
011-0496-z.

14-ljumulana, J., Ligate, F., Ilrunde, R., Bhattacharya, P.,
Ahmad, A., Tomasek, |I., et al. (2022). Spatial variability of the

The Republic of Irag

University of Diyala

Hulul pglall G100 auls

sources and distribution of fluoride in groundwater of the Sanya
alluvial plain aquifers in northern Tanzania. Sci. Total Environ.
810:152153. doi: 10.1016/j.scitotenv.2021.152153.

15-AFAH, AWW and WPCE, standard methods for the examination
of water and waste water American public heath association
,DC.(1976).

16-Gary D. Christian, Analytical chemistry, 6 ed., 308(2004).

17-A.Korany and O.S.Abd Rabou ”:Geochemical Application of
Assessing Ground water Quality “, Regional conference and
International Symposium on Environmental and Hydrology ,
1-13 (1995) .

18-Korshid , M.C "study on water and soil pollution in Sulaimaniya
". Msc, thesis , Salah-Aldin university(1998).

19-Taleea , A.Y. "study the seasonal effects of water Sources ",
ministry of information , Iraq, p 173(1976).

20-Angham O. Zahei , Ahmed S. Al Chalabi, Entisar M. Aboud.,
Laboratory Evaluation of Botteled Drinking Water Collected from
Basra City., Iraqi Journal of Science, (2021), Vol. 62, No. 11,
pp: 4304-4312.



101

&hellaygman

The Republic of Irag wallall &g ol pulalll 5ljg

Minstry uf Higher Education § Scientfic Res e ' WORLD .“ W m
University of Diyala & WATER ) 1 @
?Vﬁ %

) 5/\ W oty

LCallege of Education for Human Sciencas Al pgloll a0 duls

ans e 4

g aladiuly l.g.nil.uxﬁ\gh.a\g dJSJSMJAuAJD\J\ oL\.d dintl A Al
hiiall andl) g gl
dada jad dada
855,58 gy &gyt /2800 i) 535

MuhammedKhidir@yahoo.com

geild)

e b w155 (12) slaad e Jlat s e ¢ pa) oAl all 02 a8
| PP S P [P ERVPRN B B S T CAN. | O PR V EEN PP PREG PRE PR
Jile giliil) ag8 830l ) L) el il any < yedal (ST ¢ 51 dalia du) )

Z i Aadlaal (48 o ) ) a3 Caad) A A4Sl 5 1l s (C) 5(SO4)
A ey oSl A Jolad) Ja il asdll s sl 5o aladinly Al pall a8 LY
1gd il slall 380 55 8 Llalias) bl ¢ gl dum ¢ dadlead) any 5 (o gl
Sliall Sl ) 5iaY) dalee JHA e il

Lzl anidll ¢ Geall 8 ¢ Rl 1 Laliial) cilalSl)


mailto:MuhammedKhidir@yahoo.com
mailto:MuhammedKhidir@yahoo.com

102

ghaliaygman

The Rpm ofIrag o /\

s N Lall C1alig el aulaldl Gyl j
Ministry of Higher Educ: cientific Resear L WORLD s“”‘ f‘) e Cg il
ni rsi a e p WATER "" & IA = o dsoly
Callege of Education for Human Scia p: v v Sl Auluull pglol) AT agls

QUJM&A@@M\J}A&A@UJ&&uy\ggj\d#du\!\)uﬁu‘i\
s gl (L2l M)
geall) Ao )3 o il ¢ Ll g 1 1 plidal) dals

%J\Jaﬁﬁgse_e;&;\_.ﬁ\ Jﬁjgdu&sdjﬂsa_\;&\,ﬂ\
alithayr.g@gmail.com khlood.ge.hum@uodiyala.edu.iq
07801644790 07704754885

(s A 0 sl g g ilaaiy) st gy 1) Al N Al

 padla

e La i gl (Ui) sl () e aladit Wy el S sl J sl
AC Sl Jall (o yaS e 3 Ady jlaoda 22 ) (g ) 8 Aeadi el slall LS
Al 5 a0 A Bailaa g i ale 55 am B all Lgailay 3l oLl (o &
Al 3kl madll Jyuana i pagh Al slall Glpes ol ) ALY
de 5 el ol HY) clale 3ol 3e ALl 5 1 (e 30l WY1 Sy Mo ()
o= Lgaladiul Sy ) o) B AN A8 Hha ) 9 S pe el J s
e ellgin Lesl W) ¢ il g () loiad ¥ g CallSall ALB ol )Y Calidn
O AL 3Ll ddpn in a3 ) smy (o 5 A il el (i 5 obaall (e B S
Bob ) madh o Bob (e Lilee sl a5 1 (8 ol Jlaatind 203 5
S (Al olall AaS () (A Gadll Joa g adly ¢ il duaall )
Jail Al 028 J655 35 (347463680.5) (o doas (ol Aadisl 3l
Bl Y1 S e (UEL) el Al 35 b alads s 35 (24986703.3)
—all sl sl o8 3a (322476977,2) s 55 s iall sl sall i€
 #52 (71094.20) Jlaies (oo Asdlas b el J semnay de 5 Jo Al



103

ghaliaygman

wallall &g ol pulalll 5ljg

The Republic of Irag
Ministry of Higher Education & Scientific Research
University of Diyala
LCallege of Education for Human Sciencas

N Wy,
LY worn Sy 4 W
AR B S
DAY WS T
s
2023 Accelerating Change an e

Loanola

- dadial)
Lo et Ll LS ¢ bl e Bl el 3SH (Al o5l
Totai 5,290 5yl 8 U ginaal chal jaily ¢ Ao )3l A il AL 2l e
i) il Aagmi ¢ 31yl Lgia g allall (3halia e 58I (aalia 30 Calaall
ClaaS alaas) ) @l ol g ) al) Gulgia¥) G 8l o allall iag s )
Allall (e sagae 3lalia 8 dgada ll 30l o) sall S ol jig Adadldl jLlaaY)
O =)ol glhadll (5 Shg ¢ B yall Lgiag allall Jgo (pa SN e L1 550 Laa
e adl s o odad camad B el SLaiY) 81,50 La STy aaiaall 8 el aal
ey L) g 1) ) 3iadl 255 ) el yay) (e agaall e g Lladll
s ¢ Syl 2B olaall pd o3 A s el ol slall dala 5 dpmlall o)) 5l
6o Ay yhay ATl 5 (5 M Aaall G5 phall alasil s olall b g8 culld 5
Bl ) il 3y Hhall o2 s aladi il el s Ta s 3y all a1y Wl Iy
oy e el A Al 3 s iela ¢ Aabitall slogall dn Al A a3 4 AN
&) 3yl A tidiall 5 el Jgmne Gl )3l Jlae 8 3 aal) ol i@l alads
TP

s daand) AlSdia

b il Jyamnadel ) - Aeadiall slsall S jra 853y dlia Ja -]
€ Al (5l (3 5k plainly (l Alkilae

b Aateaall sl aal) A€ (LS 8 31 s, Ayl el 8l lia Ja =2
¢ (ol idailae b adl) Jgnna 5 )

D Gl Lk b

A dailae b il Jgaanadel ) 8 Aendi wall sl AweS jaa dllia o) —]

il (5 ) Gk alasidy
= pdE i ) Sy Sl pdg et o S AL N Ay Hha alads il o) -2
. il J geand dilia) Cilabus del )



&lallagman
wallall &g ol pulalll 5ljg
W dsola

The Republic of Irag
Ministry of Higher Education & Scientific Research
University of Diyala
LCallege of Education for Human Sciencas

\/'\ o,

L S 13
& A sy @
123 Accelerating Change an

Hulul pglall G100 auls

- duanl) (A

slall Ao 2 5 55 3 il (o Ayl A el g () Al all g
6 ) (At iall sl LS b ja gl (i g el J pmna (5 ) (8 Aeddiadl)
Abilae (b maillyde o) el Clalwall 48 ) (850l 5 Ml daaill 3 )kl
e
= A Al ddlaia 3 gaa
O a8 gl 31 gl (3 (ye o 5V sl b a5 ) ¢ M Adablaay Al ol dihie (Jiad
B, ('46- "44.20) Jsb (s s o) i) Iad Jlad (°35 -°33) (e i
Slazy ddadlaa 5 Gl 3l dailae Copall Ges Bl Ol sl Ay sean ) (e WaaS

Lgtinlase aliiy ¢ Alagliad) ddalae Laaad Jlaill (e g Ja) 5 ddadlae Lanas Cogiall ag
¢ 4l (19) 5 4pall (6) Adadlas auai 5 aisa (7074000 ol Lo 5l 25 (17685)
2o gtny e Blo—all Aal e () (%4) i Winl e JS 05 ¢ (1) Adna

M ddadlae 8 slan ) 4y pne Ailan W5 dani (1724238) S0

104



The Republic of Irag
Ministry of Higher Education & Scientific Research
University of Diyala
LCallege of Education for Human Sciencas

Gl e Al pal) ddhaia adga (1) dday A

&lallagman
wallall &g ol pulalll 5ljg

U dnoly
iyl pglall 840 Ayle

3',--"

W'OI'O.E 42'0"°-E «'lr"n"E “'(’:D-E “"’.'O—E
- @
E £
= &
= T =
= oy Cmeal Sty ~
S \ 2 3 gt £
= \ <Y =
! e S
= ¢ =
=
=
s L &
= =
S
=
3 =
s o
= BE=
s =
S
=i i e 30 o = sz e
“'J'D-E ‘Z‘Q"O-E «'D“O"E ‘G'G-'O"S “‘OI‘Q-E
-y &
oo alaslowo
aa a0 0 E as"zgdto"E a8 00 E
-
w .
-
- =
= =
=5 S
= =
e s WY 53 i Bk 3 G
£ =
= =
= =
77
= =
g- S
= =
20 30 a0
d <
44-40°0"E 45-20'0"E 46"0'0"E

2007 Aalowall Aalad) Sagdl ¢ A 1Y) §ladl dday A o sldieWl liald) Jas (e - jiaal)
1:250000 pesy Gsbiia « 2007 Aabeaall dalald) Blagl) (Ags Aiblaal 4 ))aY) Aday Al g

: geadl)




ghaliaygman
wallall &g ol pulalll 5ljg
W dsola

The Republic of Irag ) ~/'\, X1} £
Ministry of Higher Education & Scientific Research ._ *‘ 7Y 73) A
n § ‘e
University of Diyala [ = J} I
Callage of Education for Human Sciences ‘&.‘~ N 2 o

Hulul pglall G100 auls

mjss‘my\unwujﬂ\)Au@uj‘ups\dumem : C_Asn U sane 2
b ¢ it gl Al A8l e 720 s s 3 el el a5l aadl US4
o il Jsmmne Aol ) o (@ e ) el clalisd) Eum e Aliall Jpalaall jaay
(6) Jsaanall saisra paindy SN Cp il sed Aled A ety Jo¥) (ol ed Caalia
slaa (Al Jpanall zling saall 038 IS5 ¢ s st g B sdban 2o 50 5S05 ¢ gl
CaS Ly Jaa Y Al all dlaie Ol 5 ¢ o il 2SN HUaol) 40aS i3 ade die dald g 5 )l
Zling 10 ¢ ul pall dshaie e Allacdl ol Jal) ol J panall sall JLlaoll e 488
e gl € 2333 1% (2143 ) ol Uyl L i 5 (50 sl ) ol J e
sl LAl ag el e L iyl ane CaBging ¢ Aalatia by gy o gall DA iy
(1) dSalls (1) Jsaa iy ity « B )l ve) ge 2ol Adail jasl ellia () 55 Ladind
g sana (re pisd (351621) il Lasus s el 5 ealls e gy 3all (ol Y dalis ¢ sana
A s el mal V) lalise g sane il ua b5 A dilall 8 A g yall ol )Y sl
sl uaai 3 ¢ Adailae 3 A oY) colas sl G cilalall o3 ol 5 a0 (6867 )il
) (5o AR s (5555 (A (Y Aalse (e (%35.4 )il A ey 5550
Aals e (%30.1) dumasty Gl el alys ¢ il sl 655 (%22.6) s
Ay A giay oLl &5 ¢ (3L M0 55 (%37.2) 5 o) (sl A e (5 53 (al YY)
Gl 6 655 (%16.1) 5 sl (551 Ay sy (5 5 55 (il Y1 Aaliss (30 ¢(%20.1)
el (5 ) A8 phay (555 (el W) Aalise (e (%01.7) Aty a8 sl iy
> A8 S0k elal 38 5e sl al il (6 gl e Wl o il )b 655 (%5.9) 5
) o Ak sl (5505 (T (mal DY) Al s (%033.6) Ay Mo Al
Aalis (0 (%10.3 Yy pallall slimd 35S je aabys ¢ (51 ) 48 sk 5555 (%12.6) 5
acbaall dals o5 5 I (0 A8k (5555 (%9.9) 5 (oaamd) (5 A& ks (5955 (al Y
0 (%0.04) drnis Zpaandl 2als 1l e L 555 (%9.9) s bawws (5553 (%9.2) sy

W W A8 sl 6555 (A (%0.9) 5 o) s AR yhay (555 ol Y dalia

(Al Addlaca A 4y 1Y) cilaa gl allly A g ) Jal) Clalcall i) a3 60(1) J9an
22021 -2020 1,3 prigall (il 9 Al ) dadiical) (5 1) A8k qany

106



&l aygmaz

P o, o | S
o | oimn | %[ [ |
55 375 65 22999 T o

51 350 72 25202 B
55 376 6.4 22624 o

6.1 1101 20.1 70825  seaal

9.9 680 103 36110 P

1.7 120 3.0 13680 e

9.9 680 9.2 32437 =
35 240 1.6 5760 S

2.2 840 51 17996 i pmid

37.2 2560 30.1 105983  saaal

58 400 41 14473 FRERA

0.1 40 0.1 360 o] R
6.1 420 6.1 21358 ]
12 860 103 36191 e

36 250 11 4000 s

0.9 60 11 4000 ST P
1.0 80 0.04 148 | &
57 390 23 8148 el

126 864 336 118235 Sk

31 210 0.0 3276 Y N
6.9 472 0.9 2758 I e
22.6 1546 354 124269  sendl

36 250 0.1 500 e

23 160 1.6 5705 ep| s
59 410 17 6205  sendl

100 6667 100 351621 £ gaadl

SJJ&..\A ).4.9 CLIUI*I ¢ QMAY\ a..\a.d ‘@M\J hghﬂ\ eué c“_AL}J ALdlaa gé lcbj!\ :\:;:m.d :Jm‘
2021 -2020 13 pua sal

107




&hellaygman

TII Republic of Irag T = - S
cienl RLI *‘"’ ;"‘ git ONME Ly ol el
Un a '/ WATER =é= E ﬂ i witpaaoly
Callage of Education for Human Scia "." ‘«,,w,:/ & Auiluil pgloll Gyl dals
ting Change =

dJadlaa (_,.ﬁ MJ\J\J\ L KENPL | SN @ASL' ds g 3al) claluwall ‘,.u.u.d\ &Us(1) Jsé
2020 (1,50 prigall (il g Al ) dadiicall (o ) AR sk Guag g (Al
22021

RIS N J 3 PR

(1) st o eVl Glhald) Jao (a1 jduaal)

- 2020) (51,00 peugall (Mo Adblas (B all) J ganal duilal) claliay)
:(2021
e A o))l Jsmanall slanall il )l laie a0 oAl ALl GiRally Cojay La 52
Jsan clily DA G ) aio dalall cililleie Cas Gl )l e e 4ny 3555 saill Jusd
pmmipall (s Adsilae 8 el J gamne del 3 Sl zliia¥) ¢ sana 0 (3) 5 (2)
(988176703) culy ((saaliill) (oapaall (5,0 A8y 5k aladinly (2021- 2020) (=130
Sl (gl ARy sk alaain) Ala 334 (453591090) Al clalia¥) cialy (s 3 3a
sl aandl g ) A8k e Jsaill Als 835 (534585613) dasi 3305 ldia 5 ¢
C oL & M\djl\&)la‘_;\

108



The Republic
Ministry of Higher Education
Universit lv

‘_,.G\JJS\ i gall Al 4 uﬁ GAM\ J}AAAS MLAS\ u\AL\.\A‘X‘\(Z) Jgaa

aiiiaygmal
ollall Caig ol gl 5ljg
) o dnola
Bailuliiil pgloll Gyl dals

(3?) Al g0 &AJ& aladiuly (2021- 2020)

Zeatataual) obal) dpas T T
salally abud) gl “‘t‘” C""‘j‘ s | G Lgpall [ asm g Ladl)
3) (e e G | sy
1133548.4 49286857 | 2143 | 22999 |asx .,
1361106.7 54007886 | 2143 | 25202 |[os 4, ghay
1096884.6 48483232 | 2143 | 22624 |omw
2794326.5 77383730 | 2143 | 36110 |=l&l .
40104622 | 293162440 | 2143 | 13680 | e
13075977.2 | 40319191 | 2143 | 32437 |~k oallal)
71099.6 12343680 | 2143 | 5760 |~
694023.4 38565428 | 2143 | 17996 |seid
4488893 31015639 | 2143 | 14473 |osdi .
2777 771480 | 2143 360 [lsaod | gy
977559.8 45770194 | 2143 | 21358 | wesssl -
34288 8572000 | 2143 | 4000 | osis .
34288 8572000 | 2143 | 4000 SE
46.9 317164 | 2143 148 Aol i
29958101.1 | 253377605 | 2143 | 118235 | s,
22999.1 7020468 | 2143 | 3276 Sue | Gaal
16300.9 5910394 | 2143 | 2758 il 3
535.8 1071500 | 2143 500 5l .
69748.3 12225815 | 2143 | 5705 Qo b g
347463680.5 | 988176703 | 2143 | 351621 £ sanall

Apd Aagliall g Japdadl) aid ;s Adiblas A ds) )l 4y e o alais YL Gliald) Jes (a1 juaall
2021 -2020 =30 pmigall 5 gdia & ilily ¢ slaay)

=100 amgall (s Addblaca 8 adll Jguana (5 (o dadiinial) olall 4pas
:(2021- 2020)
@l o (B Aardill olaall 408 () sy (3) 5 (2) Jsas 4B A 0

¢ (2021-2020) = passall (3 35 (5 5uke (347463680.5) I Juai ((s2-1)
) Joal bt olpal) (e el 538 ) V) ¢ a3 (351621) s s dalise i
Y el 50Y 3 sl (15949215.15)
LGl ol ARk aladiud s % 0l (331514465.4)

Jat sal .Q‘)l\

fay g gl



ghaliaygmal
wallall &g ol pulalll 5ljg
Yo deoly

The Republic of Irag
Ministry of Higher Education & Scientific Research
University of Diyala
LCallege of Education for Human Sciencas
2023 Accelerating Change an

- 2020) o150 paa gall (Jpd Aidlas (B eall)  gesnal dyilal) Clalia¥I(3) s
() Gioll N 4y b alaiiuly(2021

dasdial) olual) duaS | ) e clalall
Osstaly G gy | SN EESI AN OB G | e | et
(3¢0) (e ) oy (») (#559)
682350.7 29668710 1290 22999 Ly, a
819331.6 32510580 1290 25202 BEEN 4 ghay

660280.5 29184960 1290 22624 | =
1682072.4 46581900 1290 36110 |l .

241413.7 17647200 1290 13680 [ e
1357285.1 41843730 1290 32437 | aalasdl oalldl)
42799.1 7430400 1290 5760 Aokl

581537.9 23214840 1290 17996 | saidl
270213.4 18670170 1290 14473 [odsdl .
167.2 464400 1290 360 o

PERIRY I
588451.8 27551820 | 1290 21358 | il
20.6 5160000 1290 4000 BT EN
20.6 5160000 1290 4000 Y sla ois
28.3 190920 1290 148 A
18033574.6 | 152523150 | 1290 118235 | b, s
13844.5 4226040 | 1290 3276 (e Jeok
9812.5 3557820 1290 2758 4 58
32.3 645000 1290 500 5l X
41985.7 7359450 1290 5705 4o 8 8
15949215.15 | 453591090 | 1290 351621 £ saxall

A Aaglial) g ahadil) and ¢ s Adddlaa b A )3l 4y puta e AW Al Jas (e jhaal)
2021 -2020 &1 peugall 3 pdida e Clily ¢ glany)

Al sl Alal) clabia¥) x Tagar (5l Aalaall = (i1 1 (A Aasiiual) slyal) dyas
- (GaY) Eyasl)
10BN o) () bl gl G Jsall (e dgle Jmanl) (Say o) (el gl Apas
Jo s Aai ale Jgmall Sad) Sl sl A ) (4) Jsios by i
G g Ayl Y gl ada ) (5l Ay s sl g el Ae 5y Sl clalsal
@)« 30 05—l (331514465.4) s—i ;1§ (2021- 2020) —e ! ass sall

110



ghaliaygmal
wallall &g ol pulalll 5ljg
Yo deoly

The Republic of Irag
Ministry of Higher Education & Scientific Rest
University of Diyala

Collage of Education for Human Scie

ngﬂ_tcasﬂ_w\_cj‘)).d\g_ﬂa\_md\dJ‘ﬁMM\aM\mW(WOQS4)M

i o3 Sl i 11 ol 3a 05—l (347463680.5) Aalully (ala
(o= AR Sy (UEN) Aiaadl o, B () Jsaill A ale J panll
) J pane ddlial Clalis del
dsana 5 (A (Apdl) dapail) 50 Gk (a Jgaill (e @il Alal 8 g1(4) Jga

(2021- 2020) &1 puasall (A Aiblas B () Aaad) gl ok ) el
ol . s 0 Aa DU olrall daS | Aaddiiceal) slpall 4ag
%) (rilal) A gl el (A1 bl 5 My il sluadl)

(32 (3p) Goslaly

39.8 451197,7 682350.7 1133548.4 L hay o
39.8 541775.4 819331.6 1361106.7 BEES 4 giny
39.8 436604.1 660280.5 1096884.6 My
39.8 1112254,1 1682072.4 2794326.5 | =il .
93.9 3769048.5 241413.7 4010462.2 —
89,6 | 11718692,1 1357285.1 13075977.2 plonl oalld)
93,9 66819,7 4279.9 71099.6 2l
16.2 112485.5 581537.9 694023.4 | %) said
93.9 4218679,6 270213.4 4488893 Al
39.8 110,5 167.2 277.7 s Al
39.8 389108 588451.8 977559.8 Lagaa sl
99.9 342674 20.6 34288 A,
99.9 34267 4 20.6 34288 e sla A
39.7 18.6 28.3 46.9 2l
63,8 | 19124526,5 18033574.6 29958101.1 S, o
39,8 9154,6 13844.5 22999.1 (e Jek
39,8 6488,4 9812.5 16300.9 Al 8
93.9 503,5 32.3 535.8 3k .
39,8 27762.6 41985.7 69748.3 —ye s
95.4 | 331514465.4 | 15949215.15 | 347463680.5 &

JJﬁ&JﬂMJMaM\@S—M\&
onbad) (5 Lesitaeall olpall AseS / L) s =

111

(2)5 (1) o> Ao eV Glald) Jae a Ao sladieWl Glald) Jee (a1 jhaal)

L Faaitsall oLyl FueS =

Aall gl
all 8 g ll A giall Al

100x (




ghaliaygman

wallall &g ol pulalll 5ljg

The Republic of Irag .. A s P
Ministry of Higher Education & Scientific Research § ;;\ WORLD ‘ " 5 e
University of Diyala h WATER ‘ i' - _A
LCallege of Education for Human Sciencas ‘ ‘ Y &
2023 Accelerating Change

@ﬁumJJ,A\ut_\w\wJoauJGA(w,su)ws\&Jha\&uu\
Dasdl aladiul Lgtie ) ) oS Al Al cilalid) o) () (5) Jsaall bl s
Sl g A ARk () bl ol A8 Hha e Jsadll A lgle J seand) (Sadll L
Ul 5 2 Ll 85l 408 0l Ja) (e a3 ¢(2021- 2020) (o)1) s sl
dlal dabue del 3 pemn O (S el Jsana (5 8 Uil ol ) Jsail) dais ale
o= (%30.9) sai i sal ) Jiad a5 a3 52 (73086.64) sty ,38 madll J gmana (10
Jsaill Apaa) ) ady o2 5 ¢ eadiil) adandl ol aladinly We ) ) &5 Al daliall
oliall (jo iS55 ) A8LaYL ¢ Aladlaall 8 oball 4 o dddlall Cuaall 5l )
Aalisall 8 50l 31 028 5 rall J sacmnay Ao 5y Jall aal YT dad 1 B0l ) A LDl Sy
cAddlaally o))l g Uadlly (aseill UL dualisyl g £LaY) (850l ) ) (5258 g

o deola

Hulul pglall G100 auls

Aal) gl e ) J guanay Wi ) (San Al Aue ) )31 ol Y1 clabliia(4) Jssa

(2021-2020) (1,31 pus gall

3 io),) oSaal) clalua]d ) dailal) claliay] al) b . L.
2ol el uSA::J )i Pl g 4 (Saiéjﬁt & i::)j & 5l A
1520.79 29668710 451197,7 4 gy
1666.46 32510580 541775.4 M 4 gy
1495.99 29184960 436604.1 dns
2387.74 46581900 1112254 ,1 allal
21357.77 17647200 3769048.5 -t
28005.85 41843730 11718692,1 o palldl)
1230.47 5430400 66819,7 Bl
482.5 23214840 112485.5 ) 9]
22595.83 18670170 4218679,6 4palaid
23.79 464400 110,5 =] s
1412.28 27551820 389108 g
664.09 5160000 34267 .4 Ol
664.09 5160000 34267 .4 oY sla A
9.74 190920 18.6 Aol )
12538.77 152523150 19124526,5 BT\
216.62 4226040 9154,6 (e ok
182.3701 3557820 6488,4 4l 38
78.06 645000 503,5 5l .
377.24 7359450 27762,6 ife 8 s
73086.64 453591090 331514465.4 £ 52|

112

[(3) Jdoa o alaieWL lialdl Jus (e juaal)




113

ghaliaygman

The Republic of Irag P

— on WatEn e = o
Ministry of Higher Education & Scientific Research \ WORLD s" “ A Aol g pllal gllathiafig
University of Diyala &/ WATR o oS i el
LCallege of Education for Human Sciencas e DAY Y% ‘." \&,,ﬁ_ﬁ:f Al pgloll a0 duls
023 Accelerating Change

clalitiuy)

Gkl e Yoy aill Jpmna del ) b (Uil) ol Aiaall L@l 2asind 55 e -]

Se 03l (331514465.4) Msm 53k (Sl Sy (e 4ia W () il

gl Jsmmna (oAbl dalse del o pean LI (o) A8y 5k aladi il ) -2
252 (73086.64) sais i (o Adailas b

(=2 Aa2iiwsall olsall AaS8 olall (i) gy Sl (-0 AR sk aladiul ) -3
la e Bdal e &y %0 ()5l (347463680.5) () J—si ap—udl (5,
o il pmia el all e A el 3 a o) V) < a353(351621)
i 3l 3 ey of (gild —al Y1 ¢ 55Y 3a () 5—ile (15949215.15)
32 usle (331514465.4)

s la gl
PlaRE ) 855 iy il A 55 PR G gald Y D pal dpiin )5 pm 1]

e 5 5all (al JY) Clabise 85 (8 usale LA (e adia L L () G30-b
zilly
padl g ) - alaainly Jsadll Geadlall il g il oo g Sall aead) 855 -2
250 (s s B i A e gl e Wl (g 50wt e Yo (GBI
L Eall gl e shaia o il
(Al Lhdlae dd el )b Al Glgall Jo (o Guadlall <l 50 446 -3
Dlma s ol (e 3l (g ) e shaie aladiul A4S Jsa aglie 5l
el piRall ¢ a8 olpall e  sanall Gl



P70\ e

The Republic of Irag 3 N X1} o
Ministry of Higher Education & Scientific Research / \ ﬁs’;ﬁ; s‘ }‘ f‘) [
University of Diyala | . 2 WATER —v - & IA
Collage of Education for Human Sciances R 7 DAY v Y “

2023 Accelerating Change Y /1 3

The Optimal Investment of Irrigation Methods and their
Impact on the Cultivation of Wheat Crop in Diyala
Governorate: Sprinkler Irrigation As A Model

Asst. Lect. Ali Thayir Talib Al Zeidi Prof. Khulod Ali Hadi Rasheed
(MA) (PhD)
General Directorate of Education in University of Diyala
Diyala College of Education for Humanities
alithayr.g@gmail.com khlood.ge.hum@uodiyala.edu.iq
Tel. 07801644790 Tel. 07704754885

114

Keywords: Impact, Wheat Crop, Sprinkler Irrigation

Abstract

The research deals with the pursuit of using modern irrigation
methods (sprinkler) and their impact on the quantities of water
used in irrigation. This method is a large part of the solution to the
water shortage problem that Irag in general and Diyala province
suffer in particular. In addition, it contributes to reducing the
amount of water wasted by irrigating the wheat crop using the old
methods (drifting). It is possible to take advantage of the water
savings by increasing the areas of land cultivated with the wheat
crop. With the fact that the traditional method of flood irrigation
can be used in various lands and is low in cost and does not
require skills, it consumes large quantities of water and causes
salinization of the soil, and is particularly inefficient. Therefore, in
order to rationalize the use of water in irrigation, it is necessary to
shift practically from irrigation methods by irrigation to modern
irrigation methods by sprinklers. The research concluded that the
amount of water wused in irrigation Dby traditional methods

(drifting) reaches 347463680.5 m3, and this quantity decreases to
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reach 24986703.3 m?3, using modern methods  of irrigation
(sprinkler). It is possible to benefit from the amount of available
water, which is estimated at 322,476,977.2 m?3 in irrigating
additional lands planted with wheat crops in Diyala Governorate,

amounting to (71094.20) Dunams.
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This research paper addresses the geographic challenges that
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affect the management of surface water in Diyala province. It
highlights a problem that confronts the sustainably water security
of the province's population, particularly after years of drought
that occurred in the previous years (2020, 2021, 2022), which led
to a decrease in surface water levels and their direct impact on
agriculture and various human activities. This raises the costs of
delivering water to the population due to its scarcity and pollution.
The challenges faced by water management include climate
change, drought, population growth, salinity, inefficient use water
resources, and pollution. The research emphasizes that the
increase in Population in Diyala province has significant impact
on water resources and increased demand for water. Additionally,
the geographical lication of Diyala province within the dry and
semi_dry climate has led to higher temperatures, limited rainfall,
and increased evaporation. These challenges can be addressed
through a series of government measures and academic plans to
tackle These problems and achieve sustainable water security in

light of Population growth and increased water demand

Keywords: challenges, management, water.
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ABSTRACT

This study aims to elect water harvesting sites in the urban

district and its areas of (9633 km?), which is located coordinates
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between the longitudes ("70'81 41° and 72"13 43°) and between
two latitudes ("2025 36° and 20" '92 34°) and because the urban

district is located within the arid and semi-arid climate and the

land is invested in some years in crop cultivation and animal
husbandry and accordingly the urban district was chosen to study
the subject of water harvesting based on the techniques of
geographic information systems (GIS) and sensing Remotely (RS)
In order to achieve the objective of the study, a number of places
were elected for water harvesting based on the study of a set of
factors and natural data affecting the election of water harvesting
sites and places, in particular the topographic factor represented
by shoulders and valleys within the cross-sections of the drainage
network, represented mainly by the Abadan and Tharthar basin,
and the study concluded to elect (11) places distributed in the two
basins covered as water harvesting sites based on the variable of
river ranks (third and fourth rank) and land use, and after viewing
the cross section For the proposed positions and topographic
shoulders, three fill positions were elected.
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Abstract

The study of the characteristics of potable water is considered
one of the important studies that reveal the efficiency and
adequacy of the amount of water it transports, in addition to
knowing the problems that the residents of the western

Almadhatea district suffer from, especially in the countryside
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The city of Khanagin falls under the influence of
earthquakes, as the Meteorology and Seismic Monitoring
Authority recorded the occurrence of earthquakes that
struck the city of Khanaqin, northeast of Diyala, with a
strength of (3.4) degrees and (4.5) degrees on the Richter
scale, as it was 24 km from the city center. At a depth of (10)
kilometers from the ground, and it was felt by citizens in
Khanagin district and the surrounding areas, but no material
.or human damage occurred
The aim of the research, with the help of geographic
information systems tools, is to analyze, estimate and map
the risks of the impact of earthquakes on Al-Wand Dam and
the occurrence of floods in the Khanaqgin Basin, northeast of
Diyala, with the study of earthquake risks by using radar
images of satellites to analyze and monitor ground surface
deformations resulting from displacements and fault activity
caused by an earthquake. 12) November 2017, which struck
the lIraqgi-lranian border with a force of (7.3) on the Richter
scale. The research reached its conclusions by using space
radar images and interference technology, which are
effective and powerful tools for estimating the deformation
of the earth's surface and monitoring the activity of faults
resulting from earthquakes, with a low cost and high
accuracy compared to By traditional methods such as field

work, as it can be used to manage flood risks to predict the
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place where flooding may occur in the future and the main
areas most at risk of inundation resulting from earthquakes,
and thus the possibility of creating a strategy to prevent

«flood risks that can help decision makers
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(Keywords: (water, human settlements, Canaan district
Abstract

Surface and groundwater resources have a significant impact
on the distribution of human settlements in the district of
Canaan, which is located geographically in  Diyala
Governorate and  astronomically  between latitudes (25,
32 33,46) north and longitudes (44,42 44,58) east, which has
an area of (613 km2) Water resources are one of the natural
factors affecting the distribution of human settlements in the
region. In which there are several streams, including the
Canaan and Mehrut streams, and the small streams that branch
out from them. These streams, which derive their water from
the Diyala River, are the main source that supplies the area
with surface water that is exploited in a number of urban and
rural human activities, on top of which are domestic and
agricultural uses, and more than that. It is the lack and
fluctuation of rain in the region, as the city of Canaan, which
Is the center of the district, is supplied with the waters of the
Canaan creek with its various needs of water, especially
domestic ones and the surplus from that goes to irrigate the

agricultural lands located in the southern regions of the
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district, as it irrigates an area of agricultural land that reaches
(207,000) dunums. Its area reaches (139,998) dunums, and
thus the presence of these sources of water contributed to the
concentration of human settlements and longitudinally with its
extension As for when the surface water level decreased in the
recent years of drought, the residents of these areas dug
dozens of underground wells in order to compensate for the
.shortage in that water and meet their various needs from it
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Research Summary

The study of the problem of water pollution is important
because of the importance of water in all areas of life and for all

human activities through daily uses for domestic purposes or
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using it as drinking water or in the agricultural and industrial field.

Hulul pglall G100 auls

Saad showed the results of the laboratory (chemical) tests, which
is the high percentage of pollution in the river water, exceeding
the local and international standards for the permissible limits for
the concentration of a pollutant in the river water. Among the
results of the sample that was examined is the high percentage of
(T.D.S) by (3340 mg / liter), while the limits The permissible
environmental percentage is within the ratio of (1500-500 mg /
liter) for this examination, as well as exceeding the standard of
concentration in drinking water, which specified this element
within the international and local specifications of (1000 mg /
liter), as we conclude from that is the high percentage of pollutant
concentrations In the river water and unfit for human use. The
study also found a set of results and solutions to reduce the
severity of this environmental problem
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Abstract
The study area is astronomically located between latitudes

(330 45 - 340 00) to the north and longitudes (450 15 - 440
45) to the east. A percentage of (5.81%) of the area of Diyala
Governorate,The chemical and physical properties of (21)
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wells in the Muqdadiya district were studied, which are
represented by the main positive and negative ions to
determine the quality of the water. general, some of which
exceeded the permissible limits, This is due to several reasons
for the deterioration of pipe networks transporting drinking
water, as well as the increase in the population and the use of
chemicals in many agricultural and industrial activities. The
results of the analyzes confirmed the predominance of sulfate
salts in the water of the study area and a slight increase in
some concentrations of the main negative, positive and

.secondary components
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Abstract

Diyala governorate suffers from water scarcity due to climatic
changes, lack of rainfall, and exposure to droughts and frequent

dust storms. The human factor has a major contribution to this
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crisis due to the increasing population growth of various

Hulul pglall G100 auls

development projects, water pollution, as well as Irag's failure to
reach an agreement to share water with Iran. The Diyala River
Basin between the two countries. All these factors necessitate
wise, rational and rational management of the available water
resources to meet the population’s need for water in various fields.
Orchards, as well as the salinization of large areas of agricultural
land, turning it into unsuitable soil for cultivation. The area of the
governorate is (17685) km and includes five districts (Baquba,
Khanagin, Al-Khalis, Muqgdadiya, Baladruz). The area of
agricultural land in the governorate is (6,556,263) dunums, of
which (3,563,630) dunums are arable, while the rest is unsuitable
for arable land. In the orchards (132693) according to the statistics
of the Directorate of Agriculture in Diyala Governorate for the
year 2022, and that the quantities of water supplied to the
governorate are insufficient to cover the needs of these areas of
agricultural land, which led to a decrease in cultivated areas and a
decrease in the quantities of agricultural production in the
governorate, which requires the competent government agencies
to find radical solutions to this The problem and as soon as
possible because it poses a threat to food security in addition to
many other economic and social consequences, the most
important of which is the problem of unemployment and the

increase in migration from the countryside to the city.
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Spatial variation of industrial concentration and its economic and
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Abstract:-

The study area has a geographical location and distinct
development potentials that can be invested in the development of
the industry as well as the factors for establishing the industry
from raw materials and manpower, and the importance of the
religious study area helped diversify industries that could be
directed towards export and also helped provide job opportunities
for diversifying sources of income and it became clear that There
iIs a clear effect in the study area of the industrial concentration in
the process of population distribution, where the province of Najaf
ranked  first in that, followed by the province of
Karbala.Keywords:  spatial  variation, industrial  concentration,

.Najaf and Karbala governorates
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Abstract

The current water situation in Basra is of multiple and
complex problems, and recent contracts have witnessed frequent
water problems in Basra for natural and another related to the
acquisition of the countries of the highlands of Tigris and
Euphrates by inaugurating dams and arrangements, or because of
the cutting of many tributaries before their arrival in Iraq and as a
result of the Basra site in the maximum vicinity of Tigris and
Euphrates has a double effect o has a multiplier effect For water
scarcity, especially during the summer and autumn seasons in
recent years, and based on the events associated with water in
Basra during the last ten years, and in order to anticipate future
problems due to the lack of water supplies in the Tigris River
basin, which is the only tributary of the Shatt Al Arab course after
cutting his tributaries between the years 2006-2011 After cutting a
large part of the Tigris and Euphrates rivers revenue, with the
intensification of the Turkish and Iranian storage during the 2022-
2023, it is possible that it will deepen during the current summer
2023 and perhaps it will be the summer of the current year and the

following more severe than previous years.

The research focused on presenting the general lines of these
problems with a summary of applicable proposals on the
necessary procedures to face the challenges of the water file.
Establishing immediate and future treatments in a realistic and
sustainable manner for this important national file, providing

scientific advice and presenting some basic points as possible
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proposals to address the frequency of water shortages and
pollution and the exhortation of the external tide In the Shatt al -
Arab, which is the arterial artery of Basra, and setting up
proposals to face repeated cases of food enrichment during the
summer and autumn seasons, caused by some marine types of
algae that are known in the Gulf coast as Red Tide, as well as the
emergence of cases of bacterial pollution in the middle part of the
stream of Shatt The Arabs and the proximity of the of Raw

Liquefaction stations.

Keywords: Basra water- water problems solutions- Shatt Al Arab

pollution.
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Development of a three-dimensional model of the Alwand Lake area
using the Blender program

Summary:

Modern  technologies are one of the means supporting
geographical studies, which have benefited greatly from the
quantitative and technical revolution, This research came to
present a model of modern technologies that can be harnessed to
serve natural geographical studies, The research aims to use
Blender software and harness its high potential The program is
free and open source, and has a high ability to edit and modify, to
develop a 3D model of the Alwand Lake area, by taking
advantage of digital elevation models (DEM) extracted from
NASA's SRTM radar images, as well as from Google aerial
images , A 3D model section of the study area was built
combining graphic design and geospatial data, The work involved
collecting and defining geospatial data about the area, then
processing this data, and then converting the derived map into a
3D model. The results of the work showed the high performance
of the program in editing high-definition video, As well as
displaying three-dimensional images with high coloring ability
that helped in the interpretation and analysis of various

phenomena by simulating the study area.

Keywords: Model, Blender, Alwand



