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1- Article title 
 

The effect of afforestation with local plants in 

preserving the genetic origins of those desert plants 

in the Riyadh region 
 

 

  

  

The tree in its natural environment Afforestation inside the city 

 
 

 

 
 

 

 
 

 

 
 

 

( 3 ) 



 
 
 
 
 

 
 
 
 
 
 

 

 
 

IVSS 2022                   Prince Sultan Intermediate School in Al-Zulfi City  

 

 

 
 

 

 

2- Abstract 

The Kingdom is moving seriously to reduce the phenomenon of 

desertification, and work to encourage environmentally friendly practices, 

in response to the Kingdom’s Vision 2030, which is one of its most 

important pillars to preserve the environment, and to maintain standards 

of sustainability in general, by motivating and encouraging the 

community with all its institutions and entities to plant afforestation to 

increase green spaces in order to preserve The environment, and this 

should not be limited to desert areas, but rather bringing desert 

environmental plants and cultivating them inside cities, which preserves 

their genetic assets from extinction. These factors include urban and 

agricultural expansion, the construction of industrial cities, the 

construction of airports on large areas, and the construction of paved 

roads for vehicles in large numbers, all of which contributed to the 

decline and disappearance of types of plants in those areas. 

 

Keys words : desert plants , hereditary origins , Riyadh region  
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3 - Research questions 

The Riyadh region is located in the center of the Kingdom of Saudi 

Arabia, with an area of 412 thousand square kilometers, which is about 

22% of the Kingdom's area. With a population of 5,455,363, it is the 

second largest region in the Kingdom in terms of area and population 

density. Riyadh is the capital of the Kingdom of Saudi Arabia. The 

Riyadh region includes many provinces, villages, industrial cities, 

airports and highways, and thus this human activity led to the occupation 

of most of the lands that were the environments in which these plants 

lived, and this was negatively reflected in the disappearance of many 

desert plants that lived in those lands. 

The researcher wonders: Is it possible to return these plants to their 

original habitats and habitats through the process of afforestation of 

squares, streets, gardens and all facilities with these types of plants, thus 

preserving their genetic assets and not becoming extinct? 

 
 

  

  

Riyadh region Kingdom of Saudi Arabia 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

( 5 ) 



 
 
 
 
 

 
 
 
 
 
 

 

 
 

IVSS 2022                   Prince Sultan Intermediate School in Al-Zulfi City  

 

4 - Introduction 

Many bodies concerned with the environment in the Kingdom of Saudi 

Arabia, including: the Ministry of Environment, Water and Agriculture, 

the General Authority for Meteorology and Environmental Protection, 

and many voluntary bodies concerned with the environment, have 

monitored the disappearance of some major local plant species from their 

natural sites, as a result of the factors of desertification, urban expansion 

and urban activities. 

The most influential human factor due to the expansion in the use of these 

lands, which is increasing year after year, and its exploitation in the 

service of its activities and meeting its various needs.An example of this 

was the town of Riyadh in 1950 AD with a population of 83 thousand 

people on an area not exceeding 13 km2 .Now, in 2022, the population of 

the city of Riyadh reached 6 million, on an area of more than 5961 km2. 

This expansion in the area applies to the rest of the study site (Riyadh 

region) and the villages and governorates it contains, and to contain the 

negative impact resulting from this expansion on the desert environment, 

whose characteristics are the scarcity of herbs, shrubs and trees whose 

loss cannot be easily compensated due to the difficult climatic conditions 

of a significant rise in the temperature Heat and scarcity of rain. 

Dr. Abdul Rahman Al-Sugair, who has been a member of the Board of 

Directors of the National Center for Research and Development of 

Sustainable Agriculture since 2019 AD to date, asserts that the harsh 

desert environment that prevails in most parts of the Kingdom of Saudi 

Arabia requires dealing with the issue of afforestation more seriously, 

taking into account the environmental aspect, presenting it on the 

aesthetic aspect. So that the plants that used to live in the same place 

during the afforestation process are selected, and this contributes to the 

survival of the original species in their environments and not disappearing 

and extinction. 
 

  

 

 
 

 

 
 

 

Increasing the area of the city of Riyadh from 1951 AD to 2000 AD 
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5 - Research  methods 

The Riyadh region occupies a privileged location in the center of the 

Kingdom of Saudi Arabia, with an area of about 375,000 square 

kilometers and includes within its scope (47) cities and (1383) population 

centers that include many centers and villages. The Riyadh region is 

located between 4200 and 4817 degrees east longitude and 1900 and 

2745 degrees north latitude. Altitude above sea level: 600 m. The 

population of the Riyadh region exceeds 10 million people, the weather: a 

continental climate that is very dry in summer, cold in winter, 

characterized by low humidity throughout the year, and a great 

discrepancy between the temperature of the night and the temperature of 

the day, where we find that the maximum temperature in summer exceeds 

49 degrees Celsius, While the temperature at night drops to less than 21 

degrees Celsius. In winter we find a daytime temperature of 28°C, while 

the night temperature drops to -1°C. Annual precipitation varies between 

11.5 and 14.9 cm and varies from year to year .The region is 

characterized by the diversity of environmental elements in it, where we 

find plateaus such as the plateau (Najd) and sedimentary mountains such 

as the (Twaiq) mountains, which are interspersed with some valleys, reefs 

and sand dunes such as (Al-Dahna) and kindergartens such as Rawdah 

(Al-Tanhat) that thrive in the grass after the rains .The vegetation cover 

extends in the region in various forms, most notably afforestation within 

the urban area, and the existing agricultural areas. Given the importance 

of the vegetation cover, the relevant government agencies are seeking to 

restore and rehabilitate it, while making more efforts to preserve the 

available areas and rehabilitate the degraded areas. With a focus on 

cultivating plants that used to grow in the area and not bringing in exotic 

plants that are not compatible with the soil and climate of the desert area. 

Work methods: The work relied on a number of sources and projects to 

collect data, including: 

Studies and research that dealt with this field in the Kingdom of Saudi 

Arabia. Accredited government websites that supervise or are interested 

in studying environmental changes such as the Ministry of Environment, 

Water and Agriculture - General Department of Biological Diversity and 

Combating Desertification-Riyadh Municipality - National Center for 

Research and Development of Sustainable Agriculture - Royal 

Commission for Riyadh City - Saudi Wildlife Authority - General 

Authority for Meteorology and Environmental Protection. Scientific trips 

to document the changes in the desert lands surrounding the Zulfi 

Governorate. 
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Afforestation within the governorates of the Riyadh region with local 

species is one of the most important long-term investment methods, as 

desert plants are characterized by their low need for irrigation, their high 

ability to withstand high temperatures in summer, low humidity in the air, 

and their physiological structures that resist desert environmental 

conditions. 

In order to achieve environmental sustainability, increase biodiversity and 

improve the aesthetic aspect of the Riyadh region, the implementing 

agencies have adopted 72 types of local trees, examples of which are : 
 

Scientific name : Vachellia tortilis  
It is a tree with a flat top. It is one of the It 

is a tree with a flat top. It is resistant to the 

harsh climate in the desert. In addition to 

tolerating frost. It grows in valleys and flat 

sands and in low areas. It prefers to grow in 

sandy soil. It has deep roots. It is one of the 

distinctive species that covers the desert 

areas of the Middle East. And it is 

important in coordinating sites as a fence or 

windbreak and resistance to desertification. 

Not suitable for cultivation on the roads of 

pedestrians because of its sharp thorns. It 

needs little care. 

 

 

 

 

 

 

Scientific name : Frangula alnus   
Shrub adapted to the desert climate. Spread 

in the north to the center of the Arabian 

Peninsula. The height of the plant reaches 

two meters or more sometimes. The leaves 

of the plant are evergreen. The Sidr plant is 

one of the local plants that is highly 

adaptable to desert conditions with its 

taproots, leathery leaves, drought resistance 

and high salt tolerance. This plant 

contributes to the strengthening of the 

ecosystem and the rehabilitation of 

vegetation cover. 
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Scientific name : Calligonum comosum  

Evergreen shrub. Widespread in the deserts 

of Saudi Arabia. Contribute a lot to the 

stabilization of the surrounding sand dunes. 

They are planted around farms to reduce 

the impact of the wind. It is covered with 

yellowish white flowers that appear in the 

spring, and they are beautiful and edible 

and have a pleasant smell. It has long and 

branched roots. The plant needs small 

amounts of water. Resist high salinity. 

Contribute to the improvement of sites. No 

maintenance required. 

 

 

 

 
 

 

 

Scientific name : Rhanterium epapposum العرفج 
A short shrub with a regular rounded shape. 

It grows to a height of 80 cm. The 

homeland of the plant is the Arabian 

Peninsula. The plant has small yellow 

flowers that appear in spring. The plant 

grows in loamy and sandy soils and soils 

with a high content of gravel. The plant is 

tolerant of high salinity. The plant can 

withstand harsh desert conditions. It is 

widely seen in the Riyadh region. Does not 

require maintenance. Rapid spread in open 

spaces. The plant enhances the ecosystem. 

The leaves of the plant can remain green in 

the summer if water is available in 

sufficient quantities. 
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Scientific name: Acacia seyal 

A widespread plant in the Arabian 

Peninsula. Resistant to drought. The plant 

needs low watering. The height of the tree 

may reach 12 meters. The plant is 

evergreen. The plant has yellow flowers 

with a pleasant smell that appear in the 

spring. Tolerant of salinity and floods. The 

tree is resistant to low temperatures. Shade 

trees. It can be used as a fence due to its 

sharp thorns. No maintenance required. 

Contributes to pruning branches in the 

formation of the plant. Migratory birds use 

them during their migration to rest. It is 

found in abundance in the valleys of the 

Riyadh region. 

 

 

 

 

 

 

Scientific name: Lycium shawii 

Shrub spread throughout the Arabian 

Peninsula. The pruning process helps in 

increasing the branches of the plant. The 

plant has small spines and small dark green 

leaves. In the spring bears the plant 

produces small red pulp fruits. The plant 

tolerates desert conditions of high 

temperature, drought, frost, wind and 

grazing. The plant tolerates soil salinity. It 

does not need irrigation after the growth of 

seedlings is completed. Suitable for 

creating natural gardens and open areas. It 

is widely seen in the deserts of the Riyadh 

region. 

 
 

 

 

 

 

 

 
( 10 ) 



 
 
 
 
 

 
 
 
 
 
 

 

 
 

IVSS 2022                   Prince Sultan Intermediate School in Al-Zulfi City  

Among the models that have been implemented in order to preserve the 

local plants and work to increase their numbers: 

( 1 ) Putting up guiding signs warning against logging or grazing in 

certain areas. 

( 2 ) Cultivation of some areas surrounding the highways to invest these 

plants in improving the aesthetic image of the place in addition to 

providing shade for travelers and animals and reducing noise from 

vehicles. 
 

 

 
 

wrote in this painting 

Caution: 

 Under the system of 

pastures and forests 

It is forbidden to graze 

and cut trees in this area 

 

 

 

 
 

These plants only need 

irrigation at the 

beginning of their 

growth and are 

characterized by their 

ability to withstand 

drought, water scarcity 

and high temperatures 

 

 

 
 

Cultivation of native 

plants in the areas 

surrounding the 

highways 
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The importance of reforestation with desert plants that used to live in 

their environments is evident due to the high temperatures that 

characterize the Riyadh region and water scarcity due to lack of rain or a 

decrease in groundwater that is barely sufficient for local agriculture. 

Thus, the physiological properties of these plants can be invested in 

providing plants that grow and thrive with small amounts of water and 

with lower maintenance costs. 
 

 

 

 
 

https://www.weather-atlas.com/en/saudi-arabia/riyadh-climate  Source : 
 

 

The warmest month (with the highest average high temperature) is 

August (43.6°C). The month with the lowest average high temperature is 

January (20.2°C). 

The month with the highest average low temperature is July (29.3°C). 

The coldest month (with the lowest average low temperature) is January 

(9°C). 
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Source : https://www.riyadhenv.gov.sa/. 
 

shows the recorded temperatures in the city of Riyadh from 2000 to 2022 
  
 

 

Air quality stations monitor 10 dusty cases in the city of Riyadh during 

March 2022, compared to 7 cases in March 2021. 

This report emphasizes the importance of continuing to preserve plants in 

their natural environments and to continue cultivating them in areas that 

are exploited by humans and their various activities. 

When plants disappear, the surface layer becomes loosened, and therefore 

dust particles are easily carried by air currents, which helps to raise dust 

cases in desert areas. 
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Source : https://www.riyadhenv.gov.sa/. 
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Average humidity in Riyadh (Riyadh Province) 

The mean monthly relative humidity over the year in Riyadh 

 (Riyadh Province)  Saudi Arabia 
 

 
 

Source : https://weather-and-climate.com/average-monthly-Humidity-

perc,Riyadh,Saudi-Arabia 
 

 
 

 

 
 

 

 
 

https://www.weather-atlas.com/en/saudi-arabia/riyadh-climate Source: 
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Average rainfall Riyadh, Saudi Arabia 
 

 

https://www.weather-atlas.com/en/saudi-arabia/riyadh-climate Source: 
 

0mm Average rainfall in July  11.9mm Average rainfall in January 

0.4mm Average rainfall in August  6.4mm Average rainfall in February 

0mm Average rainfall in September  21mm Average rainfall in March 

0.8mm Average rainfall in October  23.8mm Average rainfall in April 

8.7mm Average rainfall in November  4.9mm Average rainfall in May 

14.6mm Average rainfall in December  0mm Average rainfall in June 
 

The wettest month (with the highest rainfall) is April (23.8mm). The 

driest months (with the least rainfall) are June , July and September 

(0mm). 
 

 

And looking at the graph of the average humidity during the year for the 

desert region of Riyadh. We find that the months of January and 

December where the humidity reaches 47%, which is the highest 

humidity. While August and July are considered the least humid, the 

humidity reaches 10%. 

 The general average humidity during the year is 28.5%, and this figure 

shows the importance of taking care of desert plants due to the general 

rise in temperature, lack of rain and a decrease in the average air 

humidity. 
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The data entry page from the Globe website 
 
 

Prince Sultan Intermediate School at Al-Zulfi 
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The tools and devices 

 that were used to carry out the practical part of the research, in addition 

to the training package for the Globe Environmental Program 
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6- Results 

Plants are one of the most important components of an ecosystem. It is 

more important in desert areas with scarce vegetation cover and fragile 

ecosystems. One of the most important functions of the vegetation cover 

is to protect the soil from erosion and erosion. According to what was 

reported by the Ministry of Environment, Water and Agriculture in the 

Kingdom of Saudi Arabia on its official website, 80% of the natural 

vegetation cover has deteriorated during the past 40 years. Because of 

several factors, the most important of which are unorganized grazing, 

mining activities, logging, urban expansion and other human activities. 

Dr. Abdulaziz Abu Zinada, consultant and member of the board of 

directors of the Khalid Bin Sultan Foundation for the Preservation of Life 

in the Oceans. He indicated that during the last half century, more than 

(23) species of plants became extinct from the environment of the 

Kingdom of Saudi Arabia. 

Human activity is the most important factor that leads to the 

disappearance of many plant species, as we find that the city of Riyadh, 

which is the largest city in the Riyadh region and the capital of the 

Kingdom of Saudi Arabia, occupies an area estimated at 1973 km2 and 

this area includes residential buildings, industrial cities and airports. With 

the passage of time, we find that This area is growing in response to 

human growth and development requirements at the expense of the 

environments of those plants. 

 

 

 

 

   

   

industrial cities  Residential plan 
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Stages of urban growth in the city of Riyadh since 1910 AD 
 

  

 

The city of Riyadh in 1910   
  

The city of Riyadh in 1950  
  

The city of Riyadh in 1970   
  

The city of Riyadh in 1990   
  

Urban Growth Boundaries  
  

The total urban area is 1785 km2 

and the borders of Greater Riyadh 

cover a circle with a diameter of 

75 km and an area of 4419 km2 

 

 

We also find that the industrial cities in the Kingdom of Saudi Arabia 

began more than forty years ago, in 2007 the number was approximately 

(14) industrial cities, and in 2015 the number increased to approximately 

(35) industrial cities so that these cities occupy large areas of land that 

were Full of many herbs, shrubs and desert trees. 
 

 

 
 

Source: Al-Riyadh newspaper https://www.alriyadh.com/1537771 
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7 – Discussion  

In one of the studies conducted by the High Authority for the 

Development of the City of Riyadh recently in Al Thumama Wild Park 

during the average rainy season, more than 195 species of plants were 

recorded, including herbs, shrubs and trees, and they were documented 

with their scientific names globally approved in Latin, and the genus of 

each plant, and the family to which it belongs. The plant life in the wilds 

of the Riyadh region does not stop, throughout the seasons of the year, as 

each season has its own wild plants that grow and flourish. 

through this work. The efforts of the government of the Kingdom of 

Saudi Arabia are highlighted in reducing the negative effects of human 

activity, which is represented in urban and industrial expansion and other 

development requirements, as government agencies concerned with the 

environment seek to invest in afforestation of roads and parks and 

encourage the population to grow desert plants that lived in this region 

and thus Preserving its genetic assets and working together to prevent its 

extinction. 

This study shows the efforts of the Kingdom of Saudi Arabia in 

developing vegetation cover, reducing desertification, working to restore 

plant and biological diversity in natural environments, imposing laws that 

protect the environment from negative practices, encouraging and 

empowering non-profit organizations, activating the role of community 

partnership and voluntary work that contribute in this field. . 

It also shows the importance of the initiative to cultivate local plants, 

which is characterized by its low need for water and its ability to adapt to 

harsh desert conditions. It can also achieve many goals, such as finding 

the ideal habitat for the breeding of wildlife and endemic and migratory 

birds. The local plants also limit the encroachment of sand and reduce the 

risks of exotic plants. 
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8 – Conclusion 

In conclusion. We agree that human activity in all its forms 

should not cause harm to other important elements in the 

ecosystem, whether they are vital components such as animals 

and plants, or abiotic components such as soil, water and air. 

Where we find that many desert plants that were present in 

abundance. And it flourishes in the rainy season in the research 

area (Riyadh region). It has greatly decreased or disappeared 

due to the burial of its environments under residential buildings 

or industrial facilities or the many roads whose areas increase 

with the passage of time. 

Aware of the seriousness of the situation at this level, the 

government of the Kingdom of Saudi Arabia has adopted 

several initiatives, including the “Green Riyadh” program, 

which aims to plant more than 7.5 million trees throughout the 

city of Riyadh and invest treated water from sewage that is 

usually wasted in valleys in operations. Irrigation and focus on 

the local plants that used to live in the area, thus enhancing their 

presence, preserving their genetic assets and protecting them 

from extinction. 
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