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Introduction:

The air is filled with water particles and the more water it is satisfied with the higher the
earth's surface due to the low temperature, resulting in condensation of this invisible
steam in the upper atmosphere layers, consisting of small drops of water that in turn
gather to form clouds. Rain is a form of precipitation, as precipitation is the fall of water
from the sky in three forms: rain, snow, and cold, as water falls in its liquid state when the
temperature of the atmosphere is higher than the freezing of water, and in Its solid state
when its temperature is zero or less water is a natural renewable source, where it passes
a natural cycle without the need for human intervention. Water evaporates from oceans,
lakes, forests, fields, animals and plants, and then condenses on the ground to feed the
oceans, lakes, rivers, groundwater wells and other water sources, and provides suitable

moisture to living organisms.




Definition of the rain :

Rain is a form of water droplets falling from clouds in the sky. The types of rain are three, upward
rains, which are caused by the expansion of wet air near the ground, the terrain rains and occur
due to the confluence of wet winds from the sea in high areas, and hurricane rains due to the

confluence of different winds in their temperature and humidity.




How it rains :

Clouds are the main source of water in the water cycle in nature, as they are transporting water
from one place to another on the ground, where it rains when the clouds reach the stage above
gratification, millions of small droplets carried in the cloud collide with each other and small

drops merge with the larger drops when they collide with them producing heavier drops, and so

that the cloud is unable to carry this weight of water drops and fall.




The Importance of The Rain:

Throughout history, the life of civilizations has relied on rain when it was difficult to reach other
water sources of rivers, springs and lakes, or it was rare to have or underground wells. Rain
makes life possible by providing water for agriculture, cleaning, industry and electricity
generation, governments, groups and individuals to meet public and private needs. Rainwater is
the main and most common source of drinking water, according to the U.S. Geological Survey.
Rainwater seeps through soil layers to fill the voids between underground rocks and stop
compensating for underground water. Groundwater accounts for 2% of the water on earth, but it
accounts for 30% of fresh water on earth. With continuing over-consumption and the lack of
compensation stopped, drinking water will become rarer than it is today. Countries with a high
annual precipitation level can benefit from excess rainwater through their use of toilets, bathing
and irrigation of agricultural crops, to conserve public sources of fresh water, according to the

Center for Sustainable Development Studies at the University of Oregon.




The downsides of rain outages:

Some regions of the world are exposed to low rainfall and precipitation for several
reasons and factors, and these areas suffer from several problems, as the scarcity of

rainfall has many dangers and harms, including:
* Drought occurs on earth.
* The death of many organisms such as plants and animals.

* Dry water sources such as: wells.

* Rainwater is a great blessing from The Grace of God but is one of the most important sources

of water on the planet for example rivers, wells and groundwater.

* In the absence of rainwater, groundwater and wells will become permanently dry, and

rainwater will help to form groundwater.

* Rain plays a major role in maintaining the balance of the environment and is done by irrigating

the earth, rainwater helps conserve all plants and provides food for humans.

* Rain is the main secret to life, as man can live without food for a long time but cannot live

without water at all.

* Without rainwater, the ground dries up and becomes permanently free of planting and

greenery.

Rainfall is strongly associated with winter, with winter starting on December 21st, ending
on March 20th and continuing throughout winter, but there are places where rain
continues throughout the year, for example tropical areas. This is during the evaporation
of water as a result of the extreme heat of the sun and some of the rain may form in the
summer d that rises to the sky and the formation of the calculation that carries the rain

continues to move until it falls in the form of rain




Benefits from raining :

The benefits of rainfall have a significant impact and great benefits for all human, animal and
plant organisms: providing water to irrigate plants and crops and thereby ensuring human and
animal food needs. Provide safe sources of drinking water such as wells and groundwater that
are sufficient for human water. Increase the areas of green and cultivated areas by ensuring the
soil's water need, which helps to improve the atmosphere significantly. Increased growth and
spread of trees, preventing desertification and preventing landslides. Eliminate many germs and
viruses that can cause many diseases. Rainwater contains many elements and minerals necessary
for soil fertility such as iron, magnesium and calcium when the water of the earth's surface
evaporates, only water without chemicals and pollutants that may be with it, and when these
fumes return to fall in the form of rain they are ultra-pure at the beginning of their fall before the
rain begins to pick up pollutants, dust, and particles in the atmosphere while falling to the
surface of the earth, and as the rains continue for a long time these become Pollutants are less

effective, and the atmosphere becomes clean due to the relatively clean rainwater that washes it

away..




The Causes and types of rain :

The clouds are the result of condensation of water vapor to fine water points away from
the earth's surface, and if the temperature of these clouds decreases as a result of any
factor, the fine water points combine together in the form of relatively large water points
that the air cannot carry and fall in the form of rain. For the rain to fall, the air must be
loaded with a suitable amount of water vapor and rise to the top so that its temperature
drops below the dew point. And the air rises to the highest as a result of one of the
machine factors A- Wet winds collide with the highlands and lead to their rise to the top.
B- High ground surface temperatures lead to heating the air in contact with it, and rising it
upwards. C- Warm winds meet with cold ones that lead to the rise of warm cold air. Each
of these factors leads to rainfall and therefore there are three types of rain that vary
depending on the factor that causes them: Topographic rain: The terrain rain falls as a
result of wet winds colliding with the highlands and this leads to keeping pace with the
direction of the heights and their height to the top, causing their coldness and falling
fumes in the form of rain known as topographic rain, and the heavy rain depends on the
amount of moisture carried by the wind if it is large the heavy rains and vice versa. Winds
passing over the seas and oceans are saturated with water vapor and rain falls when
they collide with the highlands, while the winds blowing from land are dry. Terrain rains
abound on wind-facing mountain slopes and decrease on the back foothills of the so-
called rain shadow area. Upward rains: These rains fall in the tropics where the
temperature increases, leading to the expansion of the air and its escalation to the upper
atmosphere layers, the temperature drops below the dew point and condenses its water
vapor in the form of rain, and this type of rain is often accompanied by lightning and
thunder. Hurricane rains: As can be seen from their name, they occur as a result of
hurricanes caused by the confluence of warm winds with cold winds, as in moderate
shows where reverse winds meet the polar wind. Rain measurement: The amount of rain
is measured by the rain gauge device, and this measure is placed in the open where
rainwater collects, and the amount of rain collected is measured either in millimeters,
centimeters or inches. The rain calculates its monthly and annual averages, and the
number of maps showing the lines of equal rain and follows in its drawing the same
method as in drawing heat and pressure lines but without modifying them to sea level,
but these lines connect the areas on which equal amounts of rain fall, whether they fall in

mountainous or low areas.




The Distribution of rain in the
world and factors affecting it :

If we look at the map of the distribution of rainfall in the world, we note that the average
amount of annual rainfall falling on the one hand to the other, in some quarters may exceed
2000 mm and may fall less than 1000 mm as in most of northern Algeria, and rainfall may be rare

as in the Algerian desert. The distribution of rainfall is affected by the following:

1- The combination of heat with humidity: because heat alone does not cause rainfall as in hot

deserts, heat must be associated with humidity as in tropical areas.

2- Proximity or distance from water bodies: coastal areas are raining more rain than the interior,

especially if their surface is high.

3- Terrain: If the highlands intercept the wet winds, they rise upwards, cool their air and
condense their water vapor, and in general, mountain areas are the most raining of the plain

areas.

4- General pressure system: In summer, the pressure on land decreases due to its high
temperature, rises on water, winds loaded with moisture from the seas and oceans blow
towards land and rain falls, and in winter high pressure is formed on land and low on water and
wind comes out of land towards the seas and oceans, which are dry winds and may fall rain if it

passes on water bodies.

5. Wind gusts: Reverse winds generally fall on the western coasts of the continents and reach a
dry east and vice versa for commercial winds, they fall on the eastern coasts of the continents

and when they reach the western coasts they are dry, and winds blowing parallel to the coasts

do not fall as much rain as in the south-western monsoon blowing on the coasts of Somalia..
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The Rain systems:

Rain systems mean the amount of rain, the seasons of fall and the most important
systems: 1. Tropical system: This system is between latitudes of approximately 5°north
and south and its rainfall throughout the year and averages more than 2,000 mm. 2.
Subtropical System: There is this B system! Latitudes 5° and 8° north and south and the
amount of rain here is less abundant than the tropical system and ranges from 1000 to
2000 mm. 3- Wet orbital system: it is between the latitudes of 8° and 18° north and south
and falls during the summer and amounts to about 500 mm. 4- Desert system: This
system exists between latitudes 18° and 30° north and south in the west of the continents
and its rainfall is only a few millimeters per year and the desert system is affected by rain
systems that exist north and south such as the Mediterranean system such as wet orbital

system.
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The downpour of rain:

Raindrops fall to the ground when clouds become saturated or filled with water drops. Millions
of water droplets collide with each other as they gather in a cloud. When a small drop of water
collides with a larger drop, it condenses, or collects, with the larger drop. As this continues to
happen, the drop becomes heavier and heavier. When the drop of water becomes too heavy to
continue floating in the cloud, it falls to the ground. Human life depends on rain. Rain is a source
of fresh water for many cultures where rivers, lake or aquifers are not easily accessible. Rain
makes modern life possible by providing water for agriculture, industry, hygiene and electric
power. Governments, groups and individuals collect rain for personal and public use. Raindrops
condense around pieces of material called cloud condensation cores (CCN). The Canadian city
network can be particles of dust, salt, smoke or pollution. Brightly colored CCN, such as red dust
or green algae, can cause colorful rainfall. However, because CCN is very small, the color is rarely
visible. When rain forms around certain types of pollutants, such as sulfur dioxide and nitrogen
oxides, CCN interacts with water to make the rain acidic. This is called acid rain. Acid can damage
aquatic plants and animals such as fish, frogs and soil. Sulphur dioxide and nitrogen oxide can be

released into the atmosphere naturally, such as volcanic eruptions. These pollutants can also be
released through human activity, such as burning fossil fuels. Burning fossil fuels can affect

rainfall patterns. In urban areas, where there are many vehicles on the road at once. Rainfall over
the weekend is more likely than the week. That's because during the week, millions of cars
release exhaust into the atmosphere, creating billions of CCN in tow. By the end of the week, the
clouds are likely to be saturated with moisture and CCN. Scientists have developed a process
called cloud seeding to "grow" CCNs in clouds to cause rain. Cloud seeding can reduce drought,
although there is very little evidence that it works so far, although most people believe that
raindrops look like droplets of tears, the smallest raindrops, which have a diameter of upto 1
millimeter, are actually spherical. At 2 millimeters, raindrops begin to flatten, due to air pressure
that presses them when they fall to the ground. This effect increases at 3 millimeters, and lows
form at the bottom of the droplets as the air pushes up on the drops more strongly. When 4
millimeters of raindrops actually deform into a parachute-like shape. When it has a diameter of
about 4.5 mm, the raindrops are so large that they are divided into two or more separate drops.
Raindrops are 0.5 millimeters (.02 inches) in diameter or larger. The spray, smaller than rain,
consists of drops smaller than 0.5 millimeters. Raindrops often start as snowflakes, but melt
when they fall into the atmosphere. Snow forms in the same way as rain, but in cold conditions.
Rainfall falls at different rates in different parts of the world. Dry desert areas can get less than a

centimeter (0.4 inches) of rain each year, while tropical rainforests receive more than a meter
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(3.2 feet). The world record for most rainfall in one year was set in Cherrapuniji, India, in 1861,

when 2,296 cm (905 inches) of rain fell

Although most people believe that raindrops look like teardrops, the smallest raindrops,
which have a diameter of up to 1 millimeter, are actually spherical. At 2 millimeters,
raindrops begin to flatten, due to air pressure that presses them when they fall to the
ground. This effect increases at 3 millimeters, and lows form at the bottom of the droplets
as the air pushes up on the drops more strongly. When 4 millimeters of raindrops actually
deform into a parachute-like shape. When it has a diameter of about 4.5 mm, the
raindrops are so large that they are divided into two or more separate drops. Raindrops
are 0.5 millimeters (.02 inches) in diameter or larger. The spray, smaller than rain,
consists of drops smaller than 0.5 millimeters. Raindrops often start as snowflakes, but
melt when they fall into the atmosphere. Snow forms in the same way as rain, but in cold
conditions rain falls at different rates in different parts of the world. Dry desert areas can
get less than a centimeter (0.4 inches) of rain each year, while tropical rainforests receive

more than a meter (3.2 feet). The world record for most rainfall in one year was set in

Cherrapuniji, India, in 1861, when 2,296 cm (905 inches) of rain fell..
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How scientists develop cloud
seeding :

Cloud seeding is the process of combining different types of chemical agents — including
silver iodine, dry ice and common table salt — with existing clouds in an effort to intensify
clouds and increase the chance of rain or snowfall. Chemicals are shot in clouds or
released by flying near clouds weather control is part of science fiction. Whether it's
storm forces in X-Men franchises, high-tech satellites in films like "Geostorm" or the 1998
film "The Avengers," Sean Connery plays a crazy scientist determined to hold the world
hostage by selling countries for their weather conditions. In fact, controlling the weather is
impossible. However, we can influence it, and we try to do it for some time. Many efforts
have been piloted or proposed, to name a few, from the occasional effects of our use of
fossil fuels, through artillery hurricanes. Perhaps the most common attempt at
geoengineering, however, is to plant a cloud that has involved at least 56 countries in a
type of cloud seed as of 2016, according to the World Meteorological Organization.
These efforts range from the modern UAE to meet the growing demand for water using

cloud seeding in an effort to stop the opening ceremony of the 2008 Summer Olympics

from being flooded with rain .
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The main reason for the
production of rain:

The main cause of rain production is moisture that moves along three-dimensional areas of
temperature and humidity contrasts known as weather fronts. If there is enough humidity and
upward movement, precipitation falls from load clouds (those with strong upward vertical
movement) such as thunder clouds that can be organized in narrow rain ranges. In mountainous
areas, heavy rainfall can maximize the flow of slopes within wind sides of the terrain to rise,
forcing wet air to intensify and fall as rain falls along the sides of the mountains. On the front
side of the mountains, desert climates can be found due to dry air caused by the flow of the
lower slope that causes heating and drying of the air mass. Monsoon basin movement, or orbit
convergence zone, brings rainy seasons to the Savannah Hoyam. The impact of urban heat island
increases rainfall, in quantities and intensity, in the direction of the wind in cities. Global
warming is also causing changes in the global rainfall pattern, including the wettest conditions in
eastern North America and drier conditions in the tropics. Antarctica is the driest continent. The
average global annual rainfall on Earth is 715 mm (28.1 inches), but much higher on the entire
earth at 990 mm (39 inches). Climate classification systems such as the Cobain classification
system use average annual rainfall to help distinguish different climate systems. Rainfall is
measured using rain gauges. Rainfall can be estimated by weather radar. Rain is also known or
suspected on other planets, where it may consist of methane, neon, sulfur acid or even iron

instead of water
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The Acid rain:

The Main source:

The two main sources of acid rain are sulfur dioxide (SO2) and nitrogen oxide (NO2). These gases
are by-products of high-temperature combustion (car smoke, factories and forest burning) and
chemical industries such as fertilizer production. Natural processes such as the impact of bacteria
on soil, forest fires, volcanic activity and lightning account for 5 per cent of nitrogen oxide

emitted, transport accounts for 43 per cent and factory combustion accounts for 32 per cent.

Sulfur dioxide:-

Sulphur dioxide (colorless gas) is emitted as a by-product caused by burning fossil fuels
containing sulfur. This gas is produced by several industrial processes such as iron and steel
production, factories and crude oil manufacturing processes. Sulphur dioxide can be emitted into
the atmosphere as a result of natural disasters, accounting for 10% of all this gas emitted by
volcanoes, seawater spray, plankton (suspended organisms) and rotting plants. Overall, 69.4 per

cent of Sulfur dioxide is caused by industrial combustion. Transportation is responsible for 3.7

per cent of the Sulfur dioxide emitted..

Nitrogen dioxide:-

The other chemical mainly responsible for the formation of acid rain is nitrogen oxide,
which is used to describe any nitrogen compound with any amount of oxygen atoms.
Nitrogen oxide and nitrogen dioxide are the two nitrogen oxides. Sour rain is called rain
with a pH rate of less than 5.6 (<5.6) with a PH=7 rate equal. This type of air pollution is
currently highly controversial because of the damage it causes to the world's environment
and property. In the past 10 years, this phenomenon has destroyed thousands of lakes
and streams in the United States, Canada and other regions of Europe. Nitrogen oxide is
dangerous in itself as it attacks the membranes of respiratory organs, increases the
likelihood of respiratory diseases, contributes to the destruction of the ozone layer and
creates smog. Oxide can spread away from where it is by sour rain. Environmental

changes are changing wildlife in areas where change has occurred
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The main source and how it forms :

Acid rain consists of the reaction of sulfur-containing gases. The most important is sulfur dioxide
with oxygen in the presence of UV rays from the sun, and produces a third sulfur oxide, which
then combines with the water vapor in the atmosphere, to give sulfur acid. Which remains
suspended in the air in the form of a precise spray transported by the wind from one place to
another, and may combine with some gases in the air such as ammonia, in this case produces a
new compound is ammonia sulfate, but when the atmosphere is dry, and there is no chance of
rain, the sulfur acid spray, and minutes of ammonia sulfate remain suspended in the still air, and
appear in the form of light fog, especially when conditions are suitable for rainfall they melt in
the rain water, and fall to the surface of the earth In the form of acid rain, nitrogen oxides and
sulfur oxides are involved in the formation of acid rain as nitrogen oxides with oxygen and UV
radiation are converted into nitrogen acid. The following two observations must be made in this

area:

¢ First observation: Contaminated gases transmitted by air currents confirm studies in
Scandinavia that the amount of sulfur gases is 2.0 times higher than what their plants release,
and at the same time, the amount of sulfur gases in the atmosphere of some western European
countries, especially the United Kingdom, does not exceed 10-20%. This means that these

contaminated gases are transmitted by air currents from Western Europe to Scandinavia and

England..

¢ Second observation: Rainfall increases over time, as stated in the book "Pollution problem of
the times" where studies indicate that the acidity of the rains that fell over Sweden in 1982 was
10 times higher than the acidity of the rains that fell in 1969, where experts noted that Rainfall
acidity increased alarmingly, while rainfall in Britain reached 4.5 in 1979, reaching 3.8 in Canada
and 1.5 in Virginia in the same year. Virginia's rainfall was close to that of sulfur acid (battery
acid) and in Scotland, it reached 2.7 in 1977, reaching 3 in Los Angeles in 1980. Any more acidity
than vinegar and lemon juice. The geographical distribution of rain is not limited to industrialized
countries, as clouds can travel far from sources of industrial pollution, with acid rain falling on
areas unrelated to the source of pollution. It should be noted that the pH of pure rain water is
between 5.5-6 i.e. slightly acidic, and no negative impact of this ratio has been recorded over

millions of years, and rainwater can be considered pure within this degree and not harmful to

the environment according to the information available.
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Chemical processes: -

Fuel combustion results in sulfur dioxide and nitric oxides. They are converted into

sulfuric acid and nitric acid.
Invasive phase chemistry: -

Sulphur dioxide is oxidized in the gaseous phase by interacting with the hydroxyl incision
through an interaction between molecules. SO2 + OH: — HOSO2- Followed by: HOSO2-
+ 02 — HO2- + SO3 In the presence of water, sulfur dioxide (SO3) quickly turns into
sulfuric acid: (SO3 (g) + H20 () —» H2S04 (aq Nitrogen dioxide reacts with OH to form
nitric acid: NO2 + OH- — HNO3
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Effects of acid rain:

Reducing PH from 7 to 4 is an important change in the environment as shown by changes in
wildlife. There are direct and indirect effects of sour rain. Acid directly interferes with the ability
of fish to absorb oxygen, salts and nutrients needed for life. The acid in the water creates mucus
in the gills of fish and prevents them from absorbing oxygen from nearby water. With a few
exceptions, large fish cannot live in waters with a PH rate of less than 4.8. In any case, fish eggs
and small fish cannot live when the PH level is less than 5.5. If reproduction is not possible, the
assumed group of fish will eventually be spent even if the PH rate is not low enough to kill large
fish. The most important thing is that sour rain can damage us through the atmosphere or soil
from which we get our food. Sour rain separates toxic metals from their natural chemical
compounds, making these previously harmless metals dangerous. These dangerous minerals
release toxic substances that can be absorbed by drinking water, crops and human-eaten
animals. Such foods that are eaten by humans can cause neurological damage in children or
severe brain damage. There is no doubt about the relationship between aluminum and
Alzheimer's disease. One of the most serious side effects of acid rain on humans is respiratory
problems. The emission of sulfur dioxide and nitrogen oxide increases the risk of respiratory

problems such as dry cough, asthma, headaches, eye and nose diseases and pharyngeal allergies.
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The Cons of acid rain:

The phenomenon of sour rain also leads to the degradation of buildings and statues as it
interacts with various minerals, and sour rain is formed when combined with nitrogen
oxide and sulfide with moisture in the atmosphere to form sulfuric and nitric acids. These

acids can be transported far from their original location.

How to reduce acid rain:

What humans can do to reduce the emission of sulfur dioxide and nitrogen oxide is to reduce
fossil fuel consumption, and the mass use of cars, public transport and walking can significantly
reduce the emission of these gases, and reducing energy consumption is beneficial to the
environment because the energy consumed comes from fossil fuels that lead to the formation of
sour rain. For example, we can turn off lights that we don't need and reduce the use of air
conditioning and heating. Replacing old devices with new ones that don't consume much energy

is an excellent idea. Carbon dioxide emitted into the air can also be reduced using plant gas

washing machines..

Safe Energy Sources:

An alternative power source can also be used in power plants to reduce emitted gases.

These alternatives include: geothermal, solar, wind and water-generated energy.
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Three strange facts about the
rain :

Reduce rainfall not in the desert:-

Although covered with ice, Antarctica receives only 6.5 inches of rain or snow annually, making it

the continent with the lowest rainfall per year.

Colombia, on the other hand, absorbs 534 inches of rain annually. By comparison, North America

is relatively dry, absorbing 256 inches of rain annually.
Rain doesn't always wet the ground:-

In hot and dry places, rain sometimes evaporates before touching the ground. Thus, it does not
keep a mark on the ground. On Venus, and other moons and planets, rain consists of sulfur acid
or methane. More surprisingly, from 5,000 light years ago, scientists on a planet found raindrops

made of iron instead of water.

The shape and color of the clouds indicates rain.

Black or gray, Generally large and puffy, you can be sure, that the rain is coming in the

next 24 hours.
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Experiment Photos:
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