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Abstract :

The research aims to distribute groundwater in the Al-Qaim district spatially and to
identify the relational relationship between it and the geological structures, through a de-
tailed geographical analysis of the depths of wells and the movement of groundwater in
the reservoirs and reservoirs formed within them and analyzing their types, their feeding
origin, the spatial distribution of wells and their levels, in addition to studying their depths
and directions of water movement through them and the amount of their water discharge,
which resulted in an integration of the spatial distribution, as four groundwater reservoirs
are located within the study area with different depths and geographically distributed as
follows: Umm Ardmah Formation (48-154) m, Ana (129-170) m, Euphrates (60-130) m,
and Quaternary sediments (0.5-11) m. 43 wells were selected to cover the study area and
the hydraulic analysis revealed differences in depth, level of decline, and productivity of the
wells to reach a comprehensive assessment of the groundwater and the hydrological status
of the wells, which resulted in A clear explanation of how to manage and sustain it.

Keywords: Groundwater Distribution, well Depths, Groundwater Movement, Hydrau-
lic Analysis.
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1. Introduction:

The scarcity of surface water re-
sources poses a significant challenge,
particularly in arid and semi-arid re-
gions such as the study area. These
regions are characterized by low pre-
cipitation rates and high evaporation,
which exacerbate the imbalance be-
tween water supply and demand. Ac-
cording to (Gleick, 1993), arid and
semi-arid zones account for approx-
imately 41% of the Earth’s terrestri-
al surface and face acute shortages of
renewable water resources. This issue
is further compounded by population
growth, which increases water demand
for domestic, agricultural, and industri-
al uses. For instance, (Alley, Reilly, &
Franke, 1999) reported that water de-
mand in such regions is projected to
double by 2050 due to agricultural ex-
pansion and urbanization.

Additionally, human activities, in-
cluding military operations and land
use changes, have significantly impact-
ed water availability. (Foster & Chil-
ton, 2003) found that unsustainable
land use practices contribute to ground-
water quality degradation, with nitrate
and pesticide contamination increasing

by up to 30% in areas with intensive
human activities. These pressures ne-
cessitate a deeper understanding of the
groundwater system to mitigate over-
exploitation and degradation.
Groundwater resources play a vi-
tal role in sustaining communities in
water-scarce regions, acting as a buf-
fer against surface water shortages. A
thorough analysis of aquifers’ hydrau-
lic characteristics is critical for effec-
tive groundwater management. This
includes identifying recharge sources,
which, as noted by (Scanlon, Healy,
& Cook, 2006), can range from 2%
to 10% of annual precipitation in arid
areas. Furthermore, understanding the
spatial distribution, depth, flow direc-
tions, and discharge rates of ground-
water is essential to ensure sustainable
utilization (Healy & Cook, 2002.(
The urgency of the water crisis has
highlighted the need for alternative
solutions to bridge the water supply
gap. One viable approach is the ex-
traction of stored groundwater, which
(Gleick, 1993) emphasized as a short-
term remedy that requires careful man-
agement to prevent aquifer depletion.
However, such strategies must be guid-
ed by comprehensive studies to balance
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extraction rates with natural recharge
processes and future demands.

2. Problem and Hypothesis

The spatial distribution of wells in
Al-Qaim District is influenced by var-
1ous factors, including depth and pro-
duction capacity. This study seeks to ex-
amine whether hydrogeological factors
have contributed to the distribution of
wells, the flow of water, and the decline
in groundwater levels in the region. It
hypothesizes that an interconnected set
of factors, including variations in well
depths, quantities and quality of wa-
ter extraction, and production capac-
ity, alongside the steady demand for
water, have shaped the characteristics
and quality of groundwater layers. Ad-
ditionally, natural factors such as the
topographic and geological characteris-
tics of the area have contributed to the
ongoing decline in groundwater levels,
compounded by excessive exploitation
and insufficient natural recharge.

3. Importance of the Study
Understanding the spatial distribu-
tion of groundwater wells and their as-
sociated factors is critical for sustain-
able water management. This study

highlights the need to identify the most
significant groundwater reservoirs in
the study area, assess groundwater lev-
els, and analyze their depths, recharge
methods, and sustainability. Moreover,
it focuses on determining the costs of
groundwater extraction and investment
to ensure long-term use. Groundwa-
ter well productivity serves as a vital
measure of a reservoir’s ability to sup-
ply water, as it reflects storage capac-
ity, drainage periods, and subsidence
values. Effective drainage processes
depend on various factors, including
withdrawal rates, which should not
exceed recharge rates to prevent de-
pletion. Proper management also re-
duces sediment accumulation in wells,
mitigating groundwater pollution and
safeguarding ecosystems. By evaluat-
ing these elements, the study aims to
provide insights into sustainable prac-
tices for groundwater usage and pres-
ervation in Al-Qaim District.

4. The geographical location of
the study area and the wells that
were examined:

The study area i1s located in the
western part of Iraq and Anbar Gov-
defined by

ernorate, longitudes
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(39°50°03”E - 41°36’46”E) east and
latitudes (33°46°36”N - 34°28°27”N)
north. Physiographically, the area is lo-
cated within the upper valleys, stones
and lower valleys. Geographically, it 1s
bordered to the north by the districts of
Al-Rummanah and Rawah, to the south

by the district of Al-Rutba, to the east
by the district of Ana, while it is bor-
dered to the west by the Syrian Arab
Republic. Administratively, it is locat-
ed within the Anbar Governorate. The

temporal boundaries were represented
by the period from 1994 to 2024 AD.

Map (1) Study site and sampling locations
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Reference: Republic of Iraq, Ministry of Water Resources, General Survey
Directorate, Administrative Map of Iraq, Scale (1:1000000) for the year 2012.
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5. Geographical Distribution of
Groundwater Reservoirs

Groundwater reservoirs in the study
area exhibit diverse geological and
hydrogeological characteristics, each
with distinct properties affecting water
availability and extraction.

5.1. Umm Er Radhuma Forma-
tion

This reservoir is located in the
southern border areas near the Rutba
district and extends westward to the
[raqi-Syrian border. The sedimentary
nature of the reservoir is not conducive
to water infiltration as it is composed
of dolomite, shale, and clay, which are
impermeable formations. However, the
presence of fractures, cracks, and cav-
ities in the rock formations has facili-
tated the recharge of the reservoir from
surface runoff and regional waters,
which has contributed to increasing
its capacity. The formation’s thickness
varies from 120 to 180 meters, while
its depth ranges between 48 and 154
meters, making water extraction eas-
ier. The permeability ranges from 0.1
to 21.1 m?/day, and the transmissivity
from 2 to 1550 m?/day.

5.2. The Groundwater Reservoir

in Anah Formation
The discoveries of this formation

are evident in the lands from which the
waters of the Haditha reservoir have
receded. Limestone constitutes the ma-
jority of the rocks of this formation, as
the fractures contributed to the forma-
tion of the rock body in the geologi-
cal formation of Ana, which resulted
in high values of the reservoir’s water
charge, as its thickness ranges between
(129 and 170 m), while the permeabili-
ty of the rocks recorded values ranging
between (0.2 to 2.2 m%*day), and the
permeability of the water recorded val-
ues ranging between (2 to 430 m?/day),
due to the large size of the reservoir
formed within the Ana formation and
the high water storage capacity, which
made it a major source of water in the
region.

5.3. Euphrates Formation

The Euphrates Formation outcrops
on the right side of the Euphrates River
and along the river’s course within the
study area. The formation’s thickness
ranges between 60 and 130 meters.
The rocks in this formation are lime-
stone, composed of limestone breccia,
conglomerates, and chalky limestone.
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The presence of fractures and cavities
within the region’s rocks has facilitat-
ed vertical and horizontal water move-
ment through them. The maximum
thickness of the reservoir is 130 meters
in the northeastern parts, decreasing as
we move southwest of the Euphrates
River, reaching 60 meters. Transmis-
sivity values range between 3 and 1750
m?*/day, while permeability varies be-
tween 0.2 and 29.5 m?*day.

5.4. Quaternary Deposits

The thickness of these deposits

ranges between 0.5 and 11 meters.
The transmissivity values of the res-
ervoir range between 4 and 1370 m?*
day, and permeability ranges from 0.5
to 22.3 m*/day. The discharge of wells
tapping into the Quaternary deposits
varies under the influence of two fac-
tors: the characteristics of the rocks
and their proximity to the feeding sur-
face waters. Therefore, the efficiency
of the wells and the continuity of their
flow depend on the proximity of the re-
charge sources.

Map (2) The depth of drilling wells in Al-Qaim district
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6. Geographic Distribution of
Wells in the Study Area

To provide a detailed explanation
of the spatial distribution and depths
of the wells, the selected samples in
the Al-Qaim district and its associated
sub-districts were divided as shown on
map (1), as follows:

6.1. Al-Qaim District Center

A total of 14 wells were identified in
the district center, with drilling depths
ranging between 350 meters for well
No. 37 near the Iraqi-Syrian border
and 120 meters for well No. 35 near the
center of Al-Qaim district. The depths
of these wells gradually vary from
south to north and northeast, due to the
topography of the area and the slope of
its layers in this direction. These wells
are located within the elevation range
of 144-437 meters above sea level as
in map (2).

6.2. Wells in Al-Karabila Sub-dis-
trict:

The depths of the groundwater
wells 1n this sub-district varied, reflect-
ing the area’s topography and slope.
There were about 16 observed samples
within this sub-district, as shown on
map (1). The deepest well in the area
reached about 500.5 meters in well No.

22, while the shallowest depth record-
ed was 120 meters in well No. 34.

6.3. Wells in Al-Ubaidi Sub-dis-
trict:

The number of wells in Al-Ubaidi
sub-district reached about 13, with
variations 1n their distribution and
depths. The maximum depth recorded
was 100 meters in well No. 25, while
the minimum depth was 51 meters in
well No. 2. Most of the wells drilled
in the area are recent and were intend-
ed for rrigation of agricultural lands in
response to the recent reduction in wa-
ter allocations to various districts and
sub-districts of the governorate. The
shallow depth of the wells is attributed
to the low topography of the area, as
well as the presence of the Anah reser-
voir and the Quaternary aquifer, which
are close to the surface and have mixed
waters due to direct seepage from the
Euphrates River.

7. Depths of Groundwater
Below the Surface
The analysis of the data in map
(3) reveals that there is a variation in
groundwater depths within the Al-Qa-
im district and its associated sub-dis-
tricts.

Moreover, this groundwater
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depth varies even within the same dis-
trict. This variation is due to several
factors, including the area’s topograph-
ic conditions, sources of recharge, and
the inclination of the water-bearing
layers from the south and west towards
the north and northeast, as well as the

impact of extraction activities. The map
(1) shows that groundwater depths are
variable. To analyze the well depths
in the Al-Qaim district and its sub-dis-
tricts more accurately, they were cate-
gorized as follows:

-

Map 3: Groundwater depths from the ground surface (m) in Al-Qaim District.
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7.1. Wells in the Al-Qaim District
Center

The variation in the depths of
groundwater in the center of the Al-Qa-
im district resulted in recording the

lowest depth of 16 meters in Well 35.
The reason for this decrease is the feed-
ing from the valleys of Faheeda and
Hameeda in the study area, while the
highest depth was recorded in Well 23
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at 232.7 meters. This is due to the vari-
ation in the topographical elevations
of the area when compared to the shal-
low wells in the center of the Al-Qaim
district, in addition to the high costs
of drilling wells, which prompted the
population to drill wells with relative-
ly shallow depths that suit the needs of
the population to grow certain crops as
needed.

7.2. Wells in Al-Karabila Sub-dis-
trict

The
Al-Karabila was recorded at 11 meters

shallowest well depth in
in well No. 30, making it the shallow-
est well in the study area. This shallow
depth is due to the recharge provided
by Wadi Al-Qaim, one of the largest

valleys flowing into the Euphrates Riv-
er within the Al-Karabila sub-district.
The deepest well in the area, No. 22,
reached a depth of 296 meters. This
depth is due to the area’s higher topog-
raphy and the weak recharge from the
valleys in the region. Generally, well
depths tend to decrease as one moves
from the south toward the northern ar-
eas near the Euphrates River, where
seasonal valleys increase recharge and
reduce depths. Additionally, the shal-
lower depths in the northern parts are
due to the lower topographic slope,
which varies from 437 meters in the
south to 144 meters near the Euphrates
River in the north.

Reference: by researcher (Wadi Zala stream ).
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7.3. Wells in Al-Ubaidi Sub-dis-
trict

The wells in Al-Ubaidi recorded
the lowest average depths in the study
area, with the shallowest depth being
19 meters in well No. 2. This shallow
depth 1s due to the presence of Wadi Al-
Saqgra and several small valleys in the
area that flow into the Euphrates Riv-
er, as well as the lateral recharge from
the Euphrates River, which increases
the recharge of the groundwater reser-
voirs. The greatest depth recorded was
62 meters in well No. 18. This depth
1s attributed to the area’s topography,
with the slope varying from 320 meters
in the well area to 144 meters near the
Euphrates River.

8. Groundwater Levels
in Al-Qaim District
The analysis of the data in map (4)
indicates that there is a variation in the
groundwater levels from one area to
another. This will be explained in de-
tail as follows:
8.1. Moving Groundwater Levels
in the Al-Qaim District Center:
The moving groundwater levels
within the Al-Qaim district center
vary, with the wells showing high val-

ues for these levels. The lowest value,
194 meters, was recorded in well No.
23, located in the southern part of the
district. This is due to the presence of
a network of valleys that intersect the
area, including Wadi Al-Humaydiyah
and some tributaries feeding Wadi
Al-Manai, which have contributed to
recharging the reservoirs. The highest
value for moving levels, 234.9 meters,
was recorded in well No. 41. This is at-
tributed to the limited recharge through
the valley network and the area’s high
elevation, as well as human factors,
such as the increased water extraction
from wells, especially those far from
the Euphrates River.
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Map (4): Groundwater levels (m) relative
to the ground surface and sea level for the Qaim District
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8.2. Moving Groundwater Levels
in the Al-Karabla District

The moving groundwater levels in
Al-Karabla District fluctuate from one
location to another. The lowest level
recorded was 198.2 meters in well No.
6, located in the southern part of the
district. This is due to the well’s prox-
imity to the Al-Manai valley, which
enhances groundwater recharge. The
highest level recorded was 240 meters
in well No. 39, attributed to the high-

er topography and relatively lower re-
charge volume.

8.3. Moving Groundwater Levels
in the Al-Ubaidi District

Al-Ubaidi District shows more con-
sistent groundwater levels. The lowest
level recorded was 24 meters in well
No. 28, located in the southern part of
the district. This is due to the well being
situated between Al-Qa’im and Al-Jar-
rah valleys, which increases groundwa-
ter recharge. The highest moving level
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recorded was 60 meters in well No. 25,
likely due to the area’s topography, as
the region is elevated and located in a
watershed area, particularly the Anah
syncline, which influences recharge.

9. Drawdown Levels

9.1. Drawdown Levels for Wells in
Al-Qa’im District Center

The drawdown levels in Al-Qa’im
District Center wells vary. The lowest
drawdown from the static level record-
ed was 2.2 meters in well No. 7. This
1s due to its location within cavernous
formations (Nafaila and Zahra) and
within the recharge zone of the Al-Rut-
ka valley. The highest drawdown from
the static level recorded was 97 meters
in well No. 10, due to weak surface re-
charge, especially in an area with el-
evated topography. Additionally, the
well depth does not reach the deeper,
water-rich layers benefiting from re-
gional recharge. Continuous extraction
using high-capacity pumps has also
contributed to the significant draw-
down.

9.2. Drawdown Levels for Wells
in Al-Karabla District

The wells in Al-Karabla District ex-
hibit significant variation in drawdown

levels. The lowest drawdown from the
static level recorded was 0.3 meters
in well No. 4, while the highest draw-
down from the static level recorded
was 98 meters in well No. 16. The low
drawdown 1n well No. 4 is due to the
substantial recharge from the Al-Ma-
nai valley. The high drawdown in well
No. 16 is attributed to weak surface re-
charge, increased extraction volumes,
and the use of water for agricultural
purposes, as shown in Table 1.

9.3. Drawdown Levels for Wells in
Al-Ubaidi District

The wells in Al-Ubaidi District re-
corded the lowest drawdown rates
compared to the rest of the study area.
The lowest drawdown recorded was 2
meters in well No. 12, due to continu-
ous recharge from the Euphrates River
through the Anah formation. The high-
est drawdown recorded was 40 me-
ters in well No. 9, attributed to weak
surface recharge in the aquifer due to
the well’s location in a watershed area,
which reduces percolation, as well as
continuous extraction and high pump
capacity exceeding the rate of natural
recharge.
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Table (1) Drop Level (m) for Wells in the Qaim District.

Landing| WellNo.  Well |Landing| WellNo. | Well Lfl:‘gd' Well No. | Well
34 5896 1 31.6 7901 1 14 5924 1
10 5863 2 1.7 5886 2 14.2 5905 2

3 5689 3 14 5867 3 27.7 5940 3
51.2 5892 4 0.3 5866 4 32.6 5867 4
35 5903 5 21 5847 5 11.5 5899 5
47.5 5902 6 2 5702 6 13 5941 6
2.2 5860 7 11 5972 7 9.3 5862 7
Saadi Sulaiman
63.5 Saleh 8 5 5894 8 19.5 Mehr 8
Ahmed Abdul
Makar Mari
83.3 | Al-Theeb 9 22 5940 9 40 Hamoud | 9
Village Khalaf
Al- Mah-
97 Bufahd 10 56.5 5893 10 12.7 moud 10
Village Hilal
Al-Ba- . Ahmed
95 haron 11 555 | Khalid 1o b geh Ha- | 11
. Youssef
Village mad
Border Nouri Baha Taes
>3 Guard 12 38 Obeid Jabir 12 2 Hamoud 12
) . Hassan
76 Border 13 36 | KhalifAlif g 1 s Talal | 13
Guard Kedi
Hamoud
Aboud
58 Muham- 14
mad Ali
Saleh
The level of the decline in the 3 Ahmed 15
waters of Al-Qaim District Kedi The level of the water
(47.9) Saadallah level in Al-Ubaidi district
98 Hamoud 16 (16.3)
Ali
7 Akash Vil- 17
lage

The level of the water level in

Al-Karabila district is (30.9)
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10. Groundwater Movement

10.1 Groundwater Movement in
the Center of Al-Qa’im District:

Groundwater in the center of Al-
Qa’im District moves in line with the
general slope of the area, from the west
and southwest towards the east and
northeast. The discharge of the upper
aquifers flows towards the Euphrates
River, while the aquifers located below
the river’s flow level discharge towards
the Al-Ubur district, outside the study
area boundaries, due to the general in-
clination of the layers in this direction,
as shown on the map.

10.2 Groundwater Movement in
Al-Karabla District

The movement of groundwater in
Al-Karabla District mirrors that of sur-
face water, moving from areas of high
hydraulic pressure to areas of low pres-
sure. The flow moves from the south
towards the north and northeast, with
the Euphrates River serving as a dis-
charge area for surface and near-sur-
face groundwater in this region.

10.3 Groundwater Movement in
Al-Ubaidi District

The groundwater movement was
recorded in line with the general ten-

dency of the rock layers in Al-Ubaidi
district, as it recorded a dynamic move-
ment from the south towards the north
towards the Euphrates River Valley,
in addition to recording an opposite
movement of groundwater, as ground-
water moved from the center of the dis-
trict towards the south and southwest,
due to the presence of a water divider
represented by a fold, which resulted
in the movement of water in a linear
manner in line with the direction of the
slope of the fold, while the opposite
side of the fold recorded the movement
of groundwater towards the north and
northwest, to form water reservoirs
that contributed to the formation of a
local movement of groundwater within
the region, and is a positive factor that
contributed to the accumulation of wa-
ter and the formation of a large ground-
water basin.

11. Well Water Discharge

The production capacity of the
groundwater reservoir is a measure of
the groundwater layer’s capacity and its
ability to provide water, store it, drain it,
and flow levels. The drainage process is
affected by a set of factors that contrib-
ute to determining the amount of water
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that can be extracted for use in various
needs. Regular drainage of wells in the
study area reduces the chances of de-
pletion, as withdrawal rates do not usu-
ally exceed the natural water charging
rates of the wells. Balanced drainage
also contributes to reducing the chanc-
es of sediment accumulation in them.
Continuous water extraction improves
the quality of the water and renews it
regularly. The natural characteristics
of the region are a crucial element in
the productivity of the wells, and this
1s represented in the quality of the soil
and rocks that form groundwater res-
ervoirs. The topography of the region
and its geological formation, which in-
cludes voids and rock fractures that are
close to seasonal valleys in the direct
recharge of the wells, in addition to the
direction of the layered slope of the
rocks that determined the movement
of groundwater and contributed to its
recharge from areas that are in direct
contact with the drainage area, which
helped in determining the areas of the
depths of the wells; Since productivity
1s relatively low, this requires increas-
ing the depth of wells to increase pro-
ductivity. Based on this, it is possible
to determine the appropriate locations

for drilling wells, and determine the
most appropriate pumping rates based
on the type of pump and a set of scien-
tific standards that are compatible with
the characteristics of the well and the
type of use. Therefore, well water dis-
charge rates are essential for managing
water resources to ensure their sustain-
ability and provide for the needs of the
population.
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Map 5: Production Capacity of Wells in Al-Qa’im District in Liters/Second
40°3'0"E 40°30'0"E 40°57'0"E 41°24'0"E
N 3 ':'. Rummana District
g w¢ E Syria @200 Mg Ay
o B 4
& 5
& R
¥
o«
e
e
= e center
B ] Al-Qaim dis L
=4 ot .
o ol > :z
& s -2
g s sauieieininiuiuiiuien .0' :'.
. o =
wells () .+ Ana District
Productivity/liter/second
26308 Rutba District
=z 40-26
5 6.9-4.1 [ L
o4 120-7.0 [l el =z
h International borders m1m ean £
) e (=]
[ Judiciallimits === [ e | ¢
il Hand borders —— 03
Euphrates River afams H‘:’Km g
40°3'0"E 40°30'0"E 40°57'0"E 41°24'0"E
Reference: by researcher by ArcGis 10.8.

J

The field study measured the dis-
charge of a group of wells, and the data
for each well was recorded using tra-
ditional methods (*). By analyzing the
data in map (5), a large variation ap-
pears in the productivity of each well
compared to the other. The reason is

a set of factors, the most important of
which are the geological formations
and their ability to transfer water, the
size of the underground reservoirs and
their depths, as well as the number of
pumping hours from each well, which
determines the appropriate pump size.

P

Reference: by the researcher ( 2024 ).

14
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Specific Capacity

Specific capacity represents the rate
of well productivity per unit of draw-
down in groundwater level and is ex-
pressed in units of (liters/second/me-
ter). The specific capacity of wells can
be used to determine their economic
feasibility, which reflects the potential
for sustainable groundwater use within
limits that prevent depletion and ensure
environmental sustainability. It is cal-
culated using the following formula:

Specific Capacity = (Average Well
Productivity (L/s) / (Average Draw-
down (m)

From analyzing the data in Table
(2), and after applying the formula to
the wells in the study area, it was found
that the highest value was recorded in
Al-Ubaidi District at (0.2 L/s), followed
by Al-Karabla District at (0.1 L/s), and
then Al-Qa’im District at (0.06 L/s). All
values were low. The higher specific

capacity values for wells in Al-Ubaidi
District compared to other areas are
due to surface recharge through sea-
sonal valleys descending from areas
of piezometric pressure and continu-
ous recharge from the Euphrates River
into the aquifers through openings and
fractures, as well as water acquired by
aquifers through infiltration from rain-
fall. Additionally, most of the wells in
Al-Ubaidi District draw water from
multiple aquifers, including the Umm
Er Radhuma Formation, which increas-
es their values. On the other hand, the
lower specific capacity values in the
other areas are due to the dominance
of the Umm Er Radhuma Formation,
characterized by low transmissivity
and permeability rates, as well as the
presence of the upper reaches of water-
courses, which have a minimal impact
on water recharge, especially in the
southern parts of the study area.

Table 2. The specific capacity rate (liters/second/m) of the wells of Al-Qaim District

Specifica- Specific Rate (.)f Land- Rate of
tions Capacity ng Productivity L/s Wells
Surface (m)

Al-Qaim District
low 0.06 47.9 3.2 Center Wells
low 0.1 30.9 33 Al-Karabila District

Wells
Low 0.2 163 31 Al-Ubaidi District
Wells
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13. Conclusions

1. There are four groundwater aqui-
fers in the study area: Umm Er Rad-
huma, Anah Formation, Euphrates
Formation, and Quaternary deposits.
These aquifers vary in thickness, with
the first aquifer ranging from 120 to
180 meters, the second from 129 to
170 meters, the third from 60 to 130
meters, and the fourth from 0.5 to 11
meters.

2. A total of 43 wells were studied,
distributed across all areas of the study
site based on their names, geographical
coordinates, elevations above sea lev-
el, depths, and drilling dates.

3. The geographical distribution of
the wells shows that there are 14 wells
in the center of Al-Qaim district, with
depths ranging from 120 to 350 meters.
In Al-Karabla subdistrict, there are 16
wells, with an average depth ranging
from 120 to 500.5 meters. Meanwhile,
the Al-Ubaidi subdistrict has 13 wells,
with depths varying between 51 and
100 meters.

4. Groundwater levels in the study
area varied, with the lowest record-
ed level being 194 meters in the cen-
ter of Al-Qaim district. The levels in

Al-Karabla subdistrict showed consid-
erable variation, with the lowest level at
198.2 meters. The levels in Al-Ubaidi
district were more consistent, with the
lowest recorded level at 24 meters.

5. Regarding the specific capacity of
the wells, after applying the equation
to the wells in the study area, the high-
est value was recorded in Al-Ubaidi
subdistrict at 0.2 liters per second, fol-
lowed by Al-Karabla subdistrict at 0.1
liters per second, and then Al-Qaim dis-
trict at 0.06 liters per second. All val-
ues were found to be low.

14. References
1) Interview with Dr. Ahmad Nazem
Al-Fatlawi, currently the Head of
the Studies and Designs Department
at the General Authority for Ground-
water, and formerly the Head of the
Well Drilling Team in the Western
Desert, dated 7/5/2024.
2) Consortium-Yogoslavia,Desert de-
velopment commission,western
desert,Block7, works, Hydrogeo-
logical and Hydrotechnical works,
geology,sedimentology and biostra-
tigraphy of lithostratigraphic unit
intersected by drilling, volume 6,
final report, p29



dudlyelldeolall-duiJl d s -diolellg dygupdl Gluwlysdl ddoo
509 J{ p2025JI.’>i—L_.L6IJ4'>_'_>_JI-8_;IJ_JI.\_t_>.oJI-QgJ_1L_Q_II9 o L]l sae Jl

3) Varoujan K.Sissakian and Buthaina (2024). IMPACTS OF CLIMATE

S. Mohammed ,Geology of Iraqi
Western Desert Iraqi Bulletin Geol-
ogy Mining, op., cit, p133

4 ()) Al-Fahdawi, A. H. A., & Satam,

A.T. M. (2022, October). A study of
the water reality of managing the Eu-
phrates river in anbar governorate in
light of the growing water demand
for the period (2020-2040). In AIP
Conference Proceedings (Vol. 2400,
No. 1). AIP Publishing. https://doi.
org/10.1063/5.0125471

5) Consortium-Yogoslavia,Desert de-

velopment commission,western
desert,Block7, works, Hydrogeo-
logical and Hydrotechnical works,
geology,sedimentology and biostra-
tigraphy of lithostratigraphic unit
intersected by drilling, volume 6,
final report, p28

6) Satam, A. T. M., Aldulaimi, A. M.

K., & Mushref, Z. J. (2022, Octo-
ber). “Assessment of the Water En-
vironment of the Euphrates River in
the District of Fallujah™. In AIP Con-
ference Proceedings (Vol. 2400, No.
1, p. 040005). AIP Publishing LLC.
https://doi.org/10.1063/5.0112622

7) Al-Timimi, Y. K., AL-Lami, A.

M., Basheer, F. S., & Awad, A. Y.

CHANGE ON THERMAL BIO-
CLIMATIC INDICES OVER
IRAQ. IRAQI JOURNAL OF AG-
RICULTURAL SCIENCES, 55(2),
744-756 https/:doi.org/10.36103/

193nst49

(8 Hussein, sh., 2011. Qualitative

Characteristics of Groundwater us-
ing GIS Geographic Information
Systems, Ghida Publishing and Dis-
tribution House, Jordan.

9 ) Varoujan K.Sissakian and Buthaina

S. Mohammed ,Geology of Iraqi
Western Desert Iraqi Bulletin Geol-
ogy Mining, op., cit, p134

10) Zidane, T., and Al-Kubaisi, R.,

2007. “The impact of Groundwater
and Sulphurous Wells on the Wa-
ter Quality of the Euphrates from
the Syrian Border to the Hit area in
Anbar Province”, Journal of Anbar
University of Pure sciences, Issue
10) Buring. D. 1960.Soil and Soil
Condition of Iraq. Ministry of Ag-
riculture. Dar Al-Kitab Publishing
House.

11) Ministry of Water Resources, 2020.

Directorate of Water Resources, Ir-
rigation and irrigation projects in
the g.






