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Abstract: Soil erosion and associated nonpoint pollution pose critical problems affecting the economic welfare, food security, and public 

health of Albania. Each year nearly 60 million tons of sediment are deposited by Albanian rivers into the Adriatic Sea. Because of favorable 

natural factors and strong human impact over environment during centuries, area of Albania is characterized with high soil erosion rate. In 

last decades, faster economic growth of the country and lack of soil resources, fresh water, forests etc., reinforce the need for soil protection 

and soil conservation. The objective of this paper is to quantify the magnitude of soil erosion and its effects on water quality at three levels of 

intensity—site-specific, watershed, and nation as a whole and to identify high-risk areas for immediate soil erosion control using a 

geographic information system.  
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ASSESSMENT 

Introduction 
Studies in the field of soil loss and at the same time its preservation 

have been constantly the object of soil researchers in Albania. This 

article is a summary of the soil erodibility assessment work at the 

water-induced soil erosion monitoring station in South part 

(Rathima region) in Albania. The purpose of the study was to 

highlight, evaluate and identify the factors that affect the erosivity 

of the soil and water flow, mainly surface erosion and surface water 

flow. This paper does not overlook the decisive role of climate and 

vegetation, but through comparative methods and interpretations of 

the results, their effects were combined with other factors of soil 

erosion and surface water flow in different time periods. The 

Radhima area is considered one of the most typical objects of the 

coastal area with steep and very steep terrain. The study takes into 

consideration the experience of several other Mediterranean 

countries that have used the methodology applied to estimate the 

Universal Equation of Soil Loss and surface water flow over a two-

year period. The paper provides scientific information and through 

it defines the ways and means to make possible the minimization of 

soil erosion and to contribute to the work that should be done by 

agricultural extensionists in the field of soil protection.  

That increases the interest for erosion research, especially in the 

areas highly affected by soil erosion. One of those areas is 

catchments of Vlora area, which is in turn a major area in the 

Republic of Albania. As a result of very suitable characteristics (soft 

rocks, sandy soils, steep slopes, climate, sparse vegetation, 

anthropogenic influence) upper part of its catchments has very high 

soil erosion rate. Aside of that are numerous deposition fans in the 

torrents bottom, as well as large flats of sedimentation. In last 

decades, faster economic growth of the country and lack of soil 

resources, fresh water, forests etc., reinforce the need for soil 

protection and soil conservation. That increases the interest for 

erosion research, especially in the areas highly affected by soil 

erosion. As a result of very suitable characteristics (soft rocks, 

sandy soils, steep slopes, climate, sparse vegetation, anthropogenic 

influence) almost all parts of its watershed have very high soil 

erosion rate. 

Methodology 
The methodology used for the assessment of soil erosion has 

respected the indicators and elements that are applied in the 

Universal Equation of Soil Loss. The methodology used serves as 

an indicator of the alignment and integration of our research and 

scientific work in the field of soil protection and conservation, with 

colleagues in the Mediterranean countries and beyond. The results 

obtained for soil erodibility and surface water flow have been 

analyzed and interpreted interwoven with the role played by plant 

cover, the coefficient of land use, the land itself and its slope, 

climatic conditions and specifically precipitation and temperature. 

The paper makes a real and modest contribution to soil conservation 

and protection, becoming part of the country's literature fund in this 

field, which presents a disturbing and sensitive problem with 

consequences for the environment in general. The land and climate 

conditions in our country, the steep and very steep terrain, with low, 

medium and high vegetation, which in many cases is destroyed; are 

indicative of a massive, ubiquitous and extremely aggressive 

erosion. Factor analysis completes the factor analysis by giving 

each the impact it has on soil erodibility, and the coefficient of 

surface water flow.  

The study is based on the scheme constructed with the dimensions 

and parameters used when studying the Universal Soil Loss 

Equation. The assessment of soil loss from water and the coefficient 

of surface water flow, were evaluated on a land surface with a 

length of 12 m and a width of 1.2 m. The soil slope for the test areas 

is 12%, while the planted plants are perennial meadow with a 

mixture of Dactyl + Festuk + Lolium, corn and wheat. In the 

selection of plants, the coefficient of land use or the degree of plant 

cover on the surface of the soil and the shape of the root system 

below the surface of the soil were taken into consideration. 

Results and discussion 
The analysis of the results has become complex and in two main 

aspects for climatic, biological and hydrotechnical factors. The first 

aspect was the role of vegetation in soil loss from surface erosion, 

while the second aspect was the role of vegetation in evaluating the 

coefficient of surface water flow. Regardless of the above points of 

view, we have aimed to evidence the erodibility of the soil, and on 

the other hand, we have tried to evaluate the influence of the surface 

water flow on the amplification of the erodibility of the soil. 

Regardless of the theoretical and scientific interpretation that was 

given to the obtained results of soil loss and surface runoff 

coefficient, the role of the above two factors in the climatic and soil 

conditions of Radhima and similar areas was important for us.  

In our conclusions and judgments, the studies carried out by 

Albanian researchers have also contributed to the land and 

especially to that of its protection and conservation. The factors 

analyzed in this study in the case of rainfall refer to their 

measurements with pluviometers located at these stations, while 

other climate indicators are referred to measuring stations in their 

vicinity. Below is a clear overview of some analytical indicators 

related to average temperatures (at sea level) for the months of July 

and January, average annual temperatures (in degrees C for the 

months of January and July, average height of annual rainfall, the 

average number of days with precipitation > 10 mm as well as the 

number of days covered with snow). 
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Table 1. Climate indicators for the monitoring point Radhime (Vlore) 

Nr Station 

 

Average 

Temperature 

Average yearly 

Temperature (in degree 

C) for months 

The average 

height of the 

annual rainfall in 

the two years of 

the study 

Average 

number of days 

with raining  

> 10 mm 

Numbver of 

days with 

snow 

January July January July 

1 Radhim  6 -8 >26 0 – 8 > 22 1500 - 2000 45 - 55 0 – 5 

 

Referring to the table above, the soil erosion monitoring point in 

Radhime is a characteristic coastal area of the abrasive type. The 

area in the lower part is bordered by the sea, while the 

mountainous part extends up to 300 m above sea level. The 

average temperatures for the winter months and specifically in 

the month of January vary from 6 degrees C to 8 degrees C, 

while during the summer period in the month of July above 26 

degrees C. The presence of high temperatures during the winter 

means that the number of days covered with snow should be 

from 0 to 5 days per year. Which means that the ground is always 

uncovered by snow and at the same time unaffected by its frosts 

and freezing. The average annual rainfall for the two years of the 

study is relatively high compared to other areas of the country. 

The surface water flow identified with surface erosion appears 

and acts on the surface of the earth, thanks to the kinetic force of 

the raindrop hitting the structural aggregates and soil particles. 

The formation of the rainsplash, through which the soil particles 

detach and then create the leaf-shaped water network, is the 

beginning and the first step of the surface water flow process. 

The water flow already with a much higher soil content in its 

formation, and with a higher power acquired by the forces of 

gravity, amplifies and strengthens becoming a dangerous part of 

soil erosion 

 

Table.2 Assessment of soil loss at the erosion monitoring station Radhime (Vlore) 

Nr 

Parcels 

Croping system  Area 

(m2 

The amount of soil removed from the observed surface and 

its calculation Ton/ha/year. 

The average of the 

removed land for 

the two years of 

the study 

Ton/ha/Year 

2019 Year 2020 Year 

Soil quantity 

(kg) 

Soil loss in  

Ton/ha/year 

Soil 

quantity 

(kg) 

Soil loss in  

Ton/ha/year 

 

1 Perennial meadow 

(dactyl + fescue + Loliu) 

 

18 

12.24 6.8 13.8 7.7 7.25 

2 Wheat 18 14.22 7.9 13.5 7.5 7.7 

3 Land without plant cover 

(Fallow land) 

18 54.0 30.0 57.6 32.1 31.05 

Average soil loss for the three fields 

taken together 

- - 14.9 - 15.7  

 

In 2019, it turns out that the difference in soil loss in plots planted 

with different plants is relatively small and does not exceed 16 

percent or 1.1 tons/ha/year. While the comparison made for soil loss 

between the plots with wheat vegetation and the plot without 

vegetation, the difference is extremely large with a difference of 

about 22.1 tons/ha/year or about 3.7 times more. The comparison 

made for soil loss between the plot planted with meadow and the 

fallow plot, results that the difference is about 23.2 tons/ha/year. 

The above results expressed in tabular and graphical form show that 

the removal of soil through surface water flow is dependent on the 

degree of plant cover on the soil, the type of plant and the 

coefficient of land use, etc. 

In 2020, the soil loss in plots planted with wheat and perennial 

meadow is 7.7 tons/ha/year and 7.5 tons/ha/year, respectively. The 

comparison made with the surface of the land that is without 

vegetation, shows us that even during this year the difference is 

greater than the year before. The difference between the area 

planted with wheat and the area planted with meadows is only 0.2 

tons/ha/year, while the comparison made between the plots with 

wheat vegetation and the plot without vegetation the difference is 

about 24.4 tons/ha/year or about 4 times more. 

 

Conclusions 
The analyses of climatic factors in the determination of soil loss 

through water erosion is extremely difficult to bring equal across 

the years of study. Rainfall, its duration, the intensity of the fall and 

the presence of frost often means that these elements of the climate 

unfairly receive the 'weight' and attribute of the factors to be 

studied. In order to draw conclusions, we have tried to reflect the 

influence of real factors that have influenced the process of soil 

erosion. Also, during the study period, we were able to keep in 

relatively equal conditions all the elements related to the good 

growth of agricultural plants and the condition of the soil on the test 

surface. The results achieved and the conclusions drawn in this 

paper bring attention to the role of plant cover in the climatic and 

land conditions of the coastal area in the region of Radhime (Vlore). 

The role and effectiveness of plants in reducing erosion is different 

and depends on the biological characteristics of the 

above/underground soil system. Soil losses on the surface where 

meadows are planted is about 6 percent lower than the surface 

planted with wheat. Soil loss on a surface planted with 1 and 2-year-

old cultivated meadows is about 5 times lower than on land without 

vegetation (fallow land).  
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