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ABSTRACT

Soil moisture data improves the accuracy of remotely sensed surface soil moisture evaluations,
as water resources, agriculture, climate, and ecosystems are impacted by land-atmosphere
interactions. This study aimed to examine the retrieved soil moisture data and its correlation with
rainfall to analyze the regional interdependence between the two variables. Both soil moisture
measurements from Google Earth Engine and rainfall records from ground-based stations were
analyzed from the year 2000 to 2021. It was observed that the relationship between soil moisture
and rainfall follows a polynomial function and that there is a strong positive correlation between the
two, with a Pearson r value of 0.86, which suggests that soil moisture increases with rainfall.
Additionally, the relationship was found to be climate dependent, with stronger correlations in
humid and temperate regions, and weaker correlations in arid and cold climates. Regions in the
north and central parts of the country, where rainfall was abundant, showed a stronger correlation as
compared to the desert and arid regions with less rainfall, which showed weak or no significant
correlation. Furthermore, it was discovered that during periods of heavy rainfall, there is an increase
in the rate of groundwater recharge and surface water flow, which are vital for the conservation of
local water resources. These outcomes emphasize the need to focus on the complex relationship
between soil moisture and rainfall for efficient water resource management, particularly in areas of
diverse vegetation and climates.
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INTRODUCTION compared to the amount of dry solid particles,
Soil moisture content is regarded as a key shown as a percentage. In hydrology and the
factor in environmental agriculture, hydrology, water cycle on land, soil moisture is an
and climate change studies. Soil moisture at important state variable (Al-Taai, & Hadi,
depths of one to two meters, plays a crucial 2018). Soil moisture is utilized in weather
role for the interaction between the Earth and forecasting, climate variability, agricultural
the atmosphere. Therefore, monitoring and productivity, water resource management,
assessment of the spatial and temporal drought prediction, flood area mapping, and
variations in soil moisture content are essential ecosystem health monitoring (Abhilash &
(Abdul-Jabbar, & Abdulkareem, 2021). The Rana 2023) .Soil moisture assess at several
relationship between soil moisture and rainfall scales, from in situ observations to satellite
represents a critical aspect of the hydrological footprints that are about 40 km wide, and at
cycle. This interaction becomes particularly different times (Clemente et al. 2020).
important in the context of global climate Alongside satellite radiometers, radar scatter
change, which is characterized by heightened meters are used to retrieve soil moisture.
variability in both the frequency and intensity However, each of these technologies can only
of rainfall events (Abdulraheem, et al. 2023). partially satisfy the requirements for high
Soil moisture is the amount of water in the soil spatial and temporal resolution (Irfan, et al.
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2020). Over the past ten years, many research
have looked at how rainfall affects soil
moisture around the world. It used NASA's
SMAP and TRMM datasets to look at the
relationship between soil moisture and rainfall
around the world. The results showed that
there were larger associations in dry and
sparsely vegetated areas than in wet and
densely vegetated areas. The results show that
the kind of ecosystem and climate has a big
effect on the link between soil moisture and
rainfall, especially in dry areas (Sehler, et al.
2019). (Zhang et al. 2020) looked at how soil
moisture changes in the Pisha sandstone area
of China, which is prone to erosion. Their
research showed that rain is the main cause of
soil moisture. It has a big effect on the top
layers of soil (up to 50 cm), but not so much
on the deeper layers. The ground grows wetter
when it rains, but the way the water is spread
out vertically doesn't change. This shows how
important rain is for fixing up land .(Irfan et al.
2020) used a system of integrated observations
to directly collect data and quantify things.
Two stations were put up in different sites to
study the connection between rainfall and soil
moisture in peatlands in South Sumatra. The
statistical study indicated a strong linear
relationship between rainfall and soil moisture,
with correlation coefficients of 0.78 and 0.64
(Irimia, et al. 2023). (Panayan and Mamta
2023) looked explored the link between
rainfall and soil moisture in the area by using
remote sensing products to detect soil moisture
and the Climate Hazard Group Infrared
Rainfall with Station Data (CHIRPS), which
delivers worldwide rainfall data at a 5 km
resolution. We looked at the results
statistically and saw that there was a weak to
moderate correlation between soil moisture
and rainfall in the research areas we chose to
observe. (Dai et al. 2022) used a soil moisture
sensor on the Qinghai-Tibet Plateau in 2015
and 2016 to study how soil moisture levels
varied in alpine meadows and shrub habitats.
The results showed that the surface soil (0-20
cm) and medium soil (40-60 cm) immediately
altered when it rained, but the deeper soil (80—
100 cm) took longer to respond. There was a
positive link between soil moisture and rain
and a negative link between soil moisture and
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air temperature (Das, et al. 2023). These
studies show that satellite images can be used
to accurately measure soil moisture at a lot of
different times and places. You can find
patterns and trends that might be linked to
variations in temperature, rainfall, or other
weather factors by keeping a watch on soil
moisture over time (Muhammad, & Al-
Dabbas, 2022). It utilise satellite images and
other remote sensing methods to keep an eye
on soil moisture across large areas and long
periods of time. Scientists may be able to gain
a better picture of how soil moisture changes
over time and what that means for the
ecosystem and water supplies by combining
data from remote sensing with observations
and models made on the ground. Soil moisture
in lIrag is very important for stopping
desertification, protecting farming, and
lessening the effects of climate change. To
make sure that resources last, it's important to
find and deal with the things that change the
moisture in the soil. Climate change, less
water, and people doing things that aren't good
for the environment are all making Iraq's soil
drier. When the temperature goes up, more
water evaporates, which makes it hard for the
soil to stay moist. This problem gets worse
when there is a drought or rain that comes and
goes, especially in the dry central and southern
parts (Kazemi, et al. 2024). The purpose of
this study is to find out how soil moisture
changes and behaves throughout months and
years, as well as how rain affects soil moisture
in all parts of Irag. It also looks at how well
Google Earth Engine (GEE) can be used to
anticipate the amount of moisture in the
surface soil and keep an eye on how it changes
over time and space in Irag.

MATERIALS AND METHODS

Study area: The Republic of Iraq is the main
focus of the study's geographical area. Iraq is
in the southwestern part of Asia, at the
subtropical latitudes of the northern
hemisphere. Its climate is influenced by
tropical high-pressure systems during the
summer months . Iraq lies between the equator
(29.5°) and mid-latitudes (37.5°), spanning
longitudes from 38.45° to 48.45° east of the
Greenwich Meridian. It shares land borders
with six other countries: Iran, Jordan, Kuwait,
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Saudi Arabia, Syria, and Turkey. Iraq has a
Mediterranean climate, ranging from semi-arid
(highlands) to arid (lowlands), with dry and
hot summers and cool winters (Abhilash, &
Rana, 2023). Irag's climate is characterized as
a continental and subtropical system, featuring
four distinct seasons. In Iraq, in the winter, the
minimum temperatures in the north can be
below zero, and in the summer, the maximum
temperatures in the south can be over 45°C
(Zhang, et al. 2020). Rainfall

occurs
“0'0 3°00

seasonally from November to May, with an
overall average annual rainfall of 150 mm in
the south and 900 mm in the northeast. The
annual mean wind speed in Iraq is
approximately 3.6 m/s (. The primary bodies
of water influencing Iraq are the Arabian Gulf
and the Mediterranean Sea, which significantly
affect its climate and thermal characteristics.
Iraq has a varied terrain that includes plains,
hills, and mountains. It is also home to a wide
variety of soil types (Amani, et al. 2020).
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Figure 1. The study area includes the location of meteorological stations throughout Iraq

Data: Historical records of rainfall for the
period 2000-2021 were acquired from the Iraqgi
Meteorological Organization & Seismology.
These data were collected from 38 stations
located in different regions of Irag; see
(Figure 1) and (Table 1). Soil moisture data
were acquired from Google Earth Engine
(GEE). Soil moisture data were used from the
GLDAS NOAH (Global Land Data
Assimilation System - Noah Model) dataset
provided by NASA. These data were derived
from the SoilMoi0_10cm_inst layer measuring
soil moisture at 0-10 cm depth. They are
exhibited as one picture with a resolution of
0.25 degrees for each month from 2000 to
2021.

Google Earth Engine: GEE, a powerful
geospatial processing tool, over a cloud-based
computing network. It fixes the huge IT
challenges that come up when you have to use
a lot of equipment to work with geographical
data (Sazib et al., 2020). People who utilise
GEE can design algorithms that automatically
produce data products or apps that let users
interact with them (Mimeau et al., 2021). This
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feature makes it possible for people who don't
know much about web programming or
application design to use the platform's
resources (Velastegui et al., 2023). The cloud
is a single high-performance computing
environment that makes it easy to store,
process, and analyse spatial data. It lets
scientists, researchers, and enthusiasts work
with datasets that help them understand how
the surface of the Earth changes over time
(Tamiminia et al., 2020). Using Google's
computing power to deal with big problems in
society, like deforestation, drought, disaster
relief, disease control, food security, water
resources management, climate monitoring,
and environmental monitoring and protection
(Clemente et al., 2020), research could be done
all over the world at different spatial and
temporal resolutions. GEE provides access to a
rich database of more than 40 years of
historical and contemporary global satellite
images, the necessary tools for data
assessment, and the power to process and
extract data from these vast resources (Dai et
al., 2022).
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Table 1. Details of Geographic coordinates for study area

Station Station Latitude Longitude Station Station Latitude Longitude
No. Name (Degree) (Degree) No. Name (Degree) (Degree)
1 Emadiah 37.05 43.29 20 Kanagin 34.18 45.26
2 Sumeel 36.86 42.85 21 Samaraa 3411 43.53
3 Rabiah 36.48 42.06 22 Haditha 34.04 42.22
4 Tel-Afer 36.22 42.29 23 Al-Khalis 335 44.32
5 Sinjar 36.19 415 24 Heet 33.38 43.45
6 Ducan 36.12 44,92 25 Ramadi 33.27 43.9
7 Zakho 37.08 42.41 26 Baghdad 33.14 4414
8 Duhook 36.52 43 27 Rutbah 33.02 40.17
9 Salahaddin 36.37 44.13 28 Karbalaa 32.37 44.01
10 Mosul 36.19 43.09 29 Kut 32.3 45.49
11 Erbeel 36.09 44 30 Hella 32.27 44.27
12 Makhmoor 35.45 43.36 31 Kut-Al-Hai 32.1 46.03
13 Sulaimaniya 35.33 45.27 32 Nukaib 32.02 42.15
14 Kirkuk 35.28 44.24 33 Najaf 32.01 44.2
15 Baiji 34.56 43.29 34 Diwaniya 31.59 44.59
16 Tuz 34.53 44.39 35 Amarah 31.51 47.1
17 Tikrit 34.34 43.42 36 Semawa 31.18 45.16
18 Ana 34.28 41.57 37 Nasiriya 31.05 46.14
19 Al-Kaem 34.23 41.01 38 Basra 30.34 47.47

Methodology: It used correlation and The relationship is polynomial in representing

regression to see if there is a connection
between rainfall and soil moisture in Iraq from
2000 to 2021. It performed the Pearson
correlation test to see how total rainfall and
soil moisture were connected (James, et al.
2023). This number tells you how strong and
in what direction a linear relationship is
between two things. The Pearson correlation
coefficient, which can be between -1 and 1,
tells you how strong and what direction a link
is. A score of 1 means a perfect positive
correlation, -1 means a perfect negative
correlation, and 0 means there is no linear
relationship. Values close to 1 reflect a strong
correlation, while values near O indicate a
weak or non-existent relationship (Gao, et al.
2022).This coefficient is commonly used in
data analysis to identify relationships between
variables is computed using equ.(1). ArcMap
was employed to examine the spatial and
temporal aspects of the rainfall and soil
moisture data, while Origin was utilized to
calculate the correlation and evaluate the
relationship between the two variables (James,
et al. 2023).
i1 (Xi-Y)(Yi-Y)

T e (1)
X is arithmetic mean of the data x1, x2, xn
Y is arithmetic mean of the data y1, y2, yn
Sx is the standard deviation of the data x1, x2,
Xn
Sy is the standard deviation of the data y1, y2,

yn
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the relationship between rainfall and soil
moisture may not be constant but rather
depends on the previous saturation level of soil
or seasonal conditions (Faizi&Alvi, 2023).
This is the general expression and it can also
expressed as;

f(X) = anX™ + ap X" 1 + - tax + ag.... (2)
RESULTS AND DISCUSSION

Analysis of soil moisture and rainfall in
Iraq: The temporal distribution of mean
monthly rainfall and soil moisture was studied
for Irag. The results, presented in (Figure 2),
indicate seasonal variation in soil moisture
levels. During the wet months, average soil
moisture demonstrated an upward trend, with
levels in the wet season (October to April)
considerably exceeding those in the dry season
(May to September) across all study sites. The
northern regions recorded the highest rainfall,
with amounts decreasing toward the south.
Additionally, rainfall was most abundant
during the winter months (December, January,
and February), while summer months
experienced minimal rainfall. (Figure 2)
displays two time-series graphs illustrating the
trend of rainfall and soil moisture, depicting
soil moisture (in kg/m3) over a specific period.
The above graph represents rainfall (in mm).
The data exhibits a clear seasonal pattern, with
peaks corresponding to periods of heavy
rainfall, likely occurring during the main rainy
season or winter, and troughs representing dry
seasons. This cyclical behavior reflects the
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region’s climatic characteristics. Higher soil
moisture values are observed immediately

following periods of increased rainfall,
indicating the soil’s capacity to absorb water.
On the other hand, a slow drop in soil moisture
following the rain shows things like
evaporation and water moving into deeper
layers of soil. This shows that the amount of
moisture in the soil changes with the seasons
because the weather changes. The most
moisture is between 25 and 28 kg/m3, and the
least is between 9 and 12 kg/m3. This huge gap
shows that the amount of moisture changes a
lot throughout the year. Climate change, new
farming methods, or other environmental
variables could have caused these alterations.
Farmers can better manage water by planning
irrigation if they know about these changes. It
could be helpful to look at this data in more
detail, perhaps by looking at long-term
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patterns or comparing different time periods,
to get a clearer idea of what has changed. Rain
and soil moisture are directly related and
change over time. After it rains, the ground
gets a lot wetter, but after the rain stops, it gets
drier. This shows how water moves in and out
of the ground. The short period between the
peaks of rainfall and the soil moisture response
could be because of how the top layers of soil
soak up and hold water. The cyclical pattern in
both graphs shows how much soil moisture
depends on rain that falls in different seasons.
This connection is very important for figuring
out how changes in the climate influences the
balance of water in the soil. It also provides
valuable insights for developing predictive
models to manage water resources, mitigate
drought effects, and optimize agricultural
practices.
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Figure 2. Temporal pattern of monthly rainfall and soil moisture in Iraq

The total amount of rain that falls in a year is
called the annual rainfall. Based on the
statistical analysis of annual rainfall presented
in (Figure 5), it was found that rainfall
amounts and intensities are irregular, with
peak rainfall recorded in 2006 and 2019, while
the lowest levels were observed in 2008 and
2021. During these years, Iraq experienced its
driest season in 42 years, characterized by
record-low rainfall. (Figure 3) presents a
comparison between soil moisture and rainfall
over several years. In general, it can be seen
that there are some periods where there is a
clear correlation between soil moisture and
rainfall. For example, around 2003, both
variables increased, and in recent years, values
have decreased similarly. For example, rainfall
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increased significantly from 2016 to 2017, as
well as from 2018 to 2019. We also find that
soil moisture follows a nearly identical pattern
to rainfall, with a tiny lag in reaction after
rainfall. This lag is common since soil takes
time to absorb water after rain. Soil moisture
levels rise dramatically following periods of
heavy rainfall. In some cases, there is a clear
difference between rainfall and soil moisture.
For example, between 2007 and 2013, soil
moisture increased although rainfall decreased,
which could imply other variables other than
rainfall, such as soil quality, water
management, or other climatic conditions
(evaporation). From 2017 to 2020, we noticed
oscillations in rainfall and a general decline in
soil moisture, which could signal a dry time or
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other factors affecting the soil's ability to
retain moisture. The graphic illustrates that the
relationship between rainfall and soil moisture
is not necessarily linear or direct, implying that
other conditions influence soil moisture. Some
things that could cause this conclusion to be
uncertain are temperature, wind, and
evaporation. Soil moisture and rainfall can tell
us how water is used in farming, such as for
irrigation and groundwater. The ground stays
pretty wet even when it hasn't rained much yet.
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This could be because of good water
management techniques like irrigation. This
approach helps us look into how different
objects interact and change in more detail. The
graph shows essential information about the
long-term relationship between soil moisture
and rainfall. To really get this, though, we
need to look at other things, see how they
change the moisture in the soil, and then use
that information to build smart strategies for
farming and managing water supplies.
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Figure 3. Temporal pattern of soil moisture and rainfall (2000-2021).

(Figure 4) shows how wet the earth is in
different places in Iraq. Some stations, like
Emadiyah and Rabiah, show higher levels of
soil moisture than others. This could be
because of good climatic conditions, like more
rain, and where the stations are located. Other
stations in the south, such as Basrah and
Nasiriya, have less moisture in the soil. This
could be because it doesn't rain often there or
because the soil is soil and doesn't hold water
well. Central regions, like Baghdad and
Karbala, have intermediate levels, reflecting
transitional conditions. This climatic variation
helps explain the observed decline in soil
12.00

10.00
8.00

6.00

SSM (kg/m3)

4.00

2.00

0.00

moisture. Soil moisture levels may also be
related to soil type, vegetation cover, and
water management practices in each area. For
example, agricultural areas that rely on
irrigation may have higher moisture levels
than areas that rely on rain alone. This spatial
variation highlights the influence of climatic,
topographic, and land-use factors. The
findings emphasize the need for region-
specific strategies to manage natural resources
and address environmental challenges,
particularly in areas with lower values that
may require targeted interventions.
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Figure 4. Bar chart of soil moisture values across various stations in Iraq
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The relationship between rainfall and Soil
moisture: The spatial pattern of soil moisture
and rainfall can be analyzed in (Figure 5),

which illustrates the relationship between
rainfall and surface soil moisture. It reveals a
linear relationship between rainfall and soil
moisture, highlighting the general trend of this
association. (Figure 5B) represents a gradient
map showing the spatial distribution of soil
moisture across the country. The northern and
northeastern regions show higher levels of soil
moisture (up to 23.54), which makes sense as
these regions benefit from mountainous terrain
and higher rainfall. This could be related to
mountain rains, or intensive agricultural. The
southern and southwestern regions of Iraq
show lower soil moisture, which may be
expected given the dry climate there, the
absence of sustainable water sources, and their
reliance on seasonal rains. The central region
shows a marked decrease in soil moisture
(14.44-15.55). This indicates an area that may
be particularly affected by climate change or
soil quality. The map supports the
observations of the previous figure about
differences between regions. The northern
regions, such as Emadiyah and Rabiah, which
appeared in the graph with higher moisture
levels, are also shown here in darker colors,
reflecting higher levels of soil moisture.
(Figure 5A) shows the distribution of rainfall
in Irag. The northern and northeastern regions
of lraq appear to receive the highest amounts
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of rainfall, which is consistent with the
mountainous terrain and more humid climate.
The southern and western regions (including
the western desert) receive less rainfall,
reflecting the desert and dry nature of those
regions. When comparing this figure with the
soil moisture figure in (Figure 5B), a clear
correspondence can be observed between the
regions that receive more rainfall and higher
soil moisture. The northern regions with
higher rainfall, such as Emadiyah and Rabiah,
correspond to areas of high soil moisture. In
contrast, the southern regions that receive less
rainfall correspond to lower soil moisture
levels, as shown in the soil moisture map.
(Figure 4) shows differences in soil moisture
levels across specific stations, and these
differences can be linked to rainfall. The
regions that showed high values in the graph
(such as the north) receive higher amounts of
rainfall, as shown in this map. The downward
trend line in the graph is reflected in this map,
as rainfall gradually decreases from north to
south, which explains the gradual decrease in
soil moisture shown in the graph. Other factors
besides rainfall may affect soil moisture, such
as soil quality, slope, and agricultural
activities. But there is a clear link between
how much rain falls and how wet the soil is in
Irag. This figure confirms a direct relationship
between the amount of rainfall and soil
moisture levels in the region.
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Figure 5. Spatial Pattern of (A): Rainfall and (B) Soil moisture for (2000-2021). Plot spatial
distribution of soil moisture and rainfall
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The scatter plot in (Figure 6) demonstrates a
Pearson's correlation coefficient (0.86) and the
coefficient of determination (0.74) show that
there is a strong positive correlation between
rainfall (mm) and soil moisture (kg/m3). This
suggests that 74.1% of the variability in soil
moisture is explained by rainfall, highlighting
rainfall as a primary driver of soil moisture
dynamics. This means that increasing rainfall
leads to increasing soil moisture. The
regression line confirms that higher rainfall
results in increased soil moisture, reflecting
the natural replenishment of soil water content.
While this relationship is significant, the
remaining variability may be influenced by

factors such as soil type, vegetation,
evaporation, and infiltration. These findings
are critical for hydrological modeling,

agricultural water management, and predicting
drought or waterlogging scenarios.
Understanding this relationship enables better
planning and decision-making in managing
soil-water resources, especially in regions
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reliant on rainfall for sustaining soil moisture
levels. Despite the clear general trend, there is
some dispersion in the data. This suggests that
there are some exceptions where higher
rainfall did not lead to a similar increase in soil
moisture. This could be due to other factors
such as soil type and quality, evaporation, or
climatic conditions. It makes reasonable that
there is a link between rainfall and soil
moisture since rain adds water to the soil,
which makes it wetter. You may use this
connection to figure out how much moisture is
in the soil based on how much rain fell. This is
helpful for planning farming and managing
water resources. Therefore, it may be
beneficial to consider these factors when
applying this model in real-life situations. This
kind of study can help make water
management plans better, especially in places
where farming depends on rain. This study can
help us guess how wet the soil will be based
on how much rain is expected.

Pearson’s R= 0.86
R-Square= 0.7418

L L L] L] 1 Ll L] L Ll Ll L] L L Ll 1
10 15 20 25 30 35 40 45 S50 55 60 65 70 75 80

Rainfall (mm)
Figure 6. Correlation of rainfall with soil moisture

The spatial variation of the correlation is
shown in (Figure 7), which reflects the
climatic and geographical distribution in Irag.
The northern and central regions, which
receive  more rainfall, have stronger
correlations, while the desert and arid regions
with less rainfall have weak or insignificant
correlations. Furthermore, high evaporation
rates in southern and western regions, due to
high temperatures, can lead to more rapid
moisture loss, thereby reducing the impact of
rainfall on soil moisture content. Soil type and
depth have a considerable impact on the
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rainfall-soil moisture connection. For example,
clay or loamy soils in central regions may
explain the strong correlation, whereas sandy
or dry soils in the southwest may explain the
low correlation. (Figure 7) depicts the
distribution of Pearson correlation coefficients
between rainfall and soil moisture content
across lrag. Irag's topography has a direct
impact on rainfall patterns, as evidenced by the
rainfall-soil ~ relationship.  The  graphic
illustrates how natural factors (topography and
soil) and climate influence the relationship
between the two variables. The regions with


https://doi.org/10.36103/gt254v14

1JAS

Iragi Journal of Agricultural Sciences —2026:57(8):2339-2350
P-ISSN: 0075- 0530 /E-ISSN: 2410-0862
DOI: https://doi.org/10.36103/gt254v14

1RAQ JOURNAL OF AGRICULTURAL SCIE

correlation coefficients between 0.6 and 0.7
show the strongest positive association
between rainfall and soil moisture. These
places are primarily located in the northeast,
where soil moisture responds strongly to
fluctuations in rainfall. This can be ascribed to
the soil features of certain places, such as their
propensity to store large amounts of water or
to have consistent rainfall throughout the year.
This can occur because geographical features,
such as mountains, can increase rainfall and
improve soil quality. Western places with arid
topography, like Anbar, on the other hand,
have correlation coefficients between 0.2 and
0.4, which means that the variables are only
weakly or moderately related. This could be
due to a shortage of water resources and
rainfall, which causes low soil moisture. Soil
can vary in type, such as sandy soils that lose
moisture quickly, or environmental factors,
like high temperatures that cause faster
evaporation.  Western  regions  exhibit

3ao°l.°..E 40°0"0"E

42"0"0"E

correlation coefficients near to zero. These
findings suggest a weak or nonexistent
correlation between rainfall and soil moisture
content. Low yearly rainfall, high soil
permeability, and the need to use other sources
of moisture, such as irrigation, are some of the
other things that could affect these places. The
central and southern regions show a
progressive shift in relationships based on soil
type and land use, with alluvial plains affected
by river systems like the Tigris and Euphrates,
resulting in a mix of loam and clay soils. Clay
soils in alluvial plains can explain the average
values (0.3 - 0.5), as they hold moisture yet are
sensitive to rainfall variations. It can be said
that the various types of soil in Iraq have a
significant impact on how  strongly
environmental factors interact with one
another. Areas with clay soils and hilly
topography have a strong association, but
sandy and arid areas do not.
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Figure 7. Spatial distribution of the Pearson correlation coefficient between rainfall and soil
moisture content in Iraq

This study examines the interrelationship
between climate and natural resources in Iraq
over time. It stresses the importance of using
these maps for long-term planning of land and
water use.

CONCLUSION

Using satellite data from 2000 to 2021, this
study examined the relationship between
rainfall and soil moisture in Iraq. The data
indicate a substantial positive correlation
between soil moisture and rainfall, with a
Pearson correlation coefficient of 0.86. The
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Earth gets wetter when it rains. This changes a
lot depending on where you are. Climate
regimes also have an effect on the correlation.
It is stronger in places that are humid and
moderate, and weaker in places that are dry
and frigid. The northern and centre areas,
which get more rain, are better connected.
There aren't many connections in the desert
and dry areas because they don't get much
rain. We can better manage water supplies,
plan farming activities, and predict droughts
by learning more about how water moves in
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the area being examined. This kind of study
can help us learn more about how water flows
in a certain location. It can use this
information to plan agricultural, manage
water, and predict droughts. The results
demonstrate that rain has a big effect on how
wet the soil is, but it's not the only thing that
does. Land cover, climate, weather, and
hydrological processes, especially
evapotranspiration, all play a role. The amount
and frequency of rain have a big effect on how
water moves, is distributed, and is available in
the soil, which in turn affects how ecosystems
work. There are seasonal patterns, like how the
average amount of moisture in the soil is larger
during wet seasons than during dry ones.
There is also a monthly change, with the
amount of moisture in the soil going down in
the summer and up in the winter. According to
research, the average annual soil moisture was
highest in 2003 and lowest in 2021. This work
shows how to use data from remote sensing to
look at rainfall and soil moisture. The results
will assist people understand how the amount
of water in the soil changes in different
weather conditions.
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