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Abstract: The climatic performance of different ecological areas is determinant for agricultural production and its sustainability. The 

agriculture is closely related to climatic conditions as climate variability and climate change generate significant effects on agriculture. 

Analysis of climatic behavior of different ecological zones, are important to identify climate variations, but also phenomena  related to 
climate change. The study of climate variations and the phenomena of climate change are important for agricultural activity, in order to 

adapt agricultural systems, implement mitigation strategies and adaptation to them. Organic farming systems offer the best solution in this 
regard. The nortthern western lowlands of Albania (Shkodra), is an area with significant agricultural activity and highly diversified, with a 

great potential for the implementation of organic farming systems. The analysis of the climatic variability of this area and the phenomena of 
climate change, will contribute to the orientation of agricultural activity towards organic systems in order to better adapt them to climatic 

variations and increase the sustainability of production. 
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1. Introduction 

Agriculture is an activity closely related to climate and its 
sustainability depends on knowing the climate, its variations over 

time, climate change and the adaptation of agricultural systems 
related to them. Climate represents the community of average 

meteorological conditions (temperature, humidity, precipitation, 

wind, etc.) and environmental that characterizes a certain 
geographical region, estimated for a long period of time, over 30 

consecutive years [1]. Global climate variations or variations of 
climatic parameters (temperature, humidity, precipitation, etc.) in 

average values represent the climate changes. Today at the global 
level, there is a very large number of research and studies on 

climate change, on the causes of change and their ecological 
impacts, which highlight the fact that global climate change is a 

phenomenon in action worldwide [2] and the impact of human 

activities on them is undeniable [3]. Climate change has become 
today a well-known and studied phenomenon by the international 

scientific community. It has to do not only with the increase of the 
average temperature, but with the modification of the whole climate 

system including precipitation, wind, extreme events, in different 
ways in different regions of the world [4]. Climate change 

understood as climate modification over time comes from both 

natural variability and human activities [2]. But the causes of 
climate change and global warming observed since the middle of 

the 20-th century comes from human activities [2]. They are related 
to the modification of the greenhouse effect of the atmosphere, 

which due to the presence in the atmosphere of greenhouse gases 
(GHG) (water vapor, CO2, N2O, CH4 and SF6), cause the earth's 

surface to retain an amount of heat which enables plant and animal 
life. The IPCC claims that the increase in global average 

temperature in the second half of this century is attributed to the 

emission of greenhouse gases released by human activities with an 
increase from 66% to 90% [3], where the main gas is CO2, the 

concentration of which in the last 100 years has increased by 40% 
[5]. The CO2 emissions into the atmosphere come mainly from 

fossil fuel combustion and other processes and these are the main 
sources of emissions. They currently account for about 70% of total 

greenhouse gas emissions and are estimated at a total of 35.8 
GtCO2/year for 2016 [6]. The amount of CO2 produced today, 

respectively 160 years ago is 150 times higher [3]. Currently, 

greenhouse gas (GHG) emissions, including land use emissions, 
land use changes and forests (LULUCF), are estimated at around 

51.9 GtCO2/year in 2016 [6]. Significant contribution to the release 
of GHG is coming by agricultural activity, which comes after the 

energy sector by releasing large quantities [4]. Unfortunately the 
agriculture uses agricultural practices associated with the release of 

large amounts of greenhouse gases. Globally, emissions from the 

agricultural sector account for about 10-12 % of total GHG 
emissions into the atmosphere [7], contributing to an emission rate 

ranging between 5.1 and 6.1 GtCO2 q/year in 2005. [8]. The 

agriculture in Europe contributes 10% of greenhouse gas emissions 

in 2012 [9]. Different agricultural systems contribute in different 
ways to the release of GHG, so conventional agricultural systems 

produce 40% more GHG and this is due to the fact that organic 
farming systems use 45% less energy respectively with 

conventional ones making a more efficient use of energy [10]. On 
the other hand, agriculture has an important role in capturing GHG 

especially in terms of organic carbon over time [11]. This can be 
made possible through the introduction of appropriate agronomic 

practices such as those that implement organic farming systems. 

Soils in bio systems have a carbon sink function estimated at about 
0.5 ton/ha/year [10]. Analyzes of many scientific publications show 

that the content of organic matter in the soils of organic systems is 
7% higher than in conventional systems [12]. In conventional 

systems is verified the opposite process. Increased GHG emissions 
are the main cause of Earth's climate modification. One of the most 

visible indicators of climate change is the increase in land 
temperature (temperature of the atmosphere and oceans), which 

since 1861 has increased and in the 20th century, this increase has 

been about 0.6 0C, from the highest in the last 1000 years [13]. The 
European Environment Agency has made a detailed analysis and 

has noted that in the last 100 years the average temperature in 
Europe has increased by 0.95 0C (0.7 0C in summer and 1.1 0C in 

winter) to 0.76 0C which is recorded globally. [14]. The average 
surface temperature has increased by 0.6 °C in the last three decades 

[15]. The Mediterranean region will be one of the regions with the 

highest levels of vulnerability to the effects of global warming and 
climate change. Projections for expected temperature levels based 

on different scenarios, predict a significant increase in temperature 
in the Mediterranean basin [16]. There are also changes in the 

rainfall regime. According to the weather forecast scenarios, at 
these rates the total annual rainfall in 2100 will increase further by 

20 – 25 % in Northern Europe and will decrease by about 10% in 
Southern Europe [17]. Changes in the rainfall regime determine 

significant changes in ecosystems especially in the southernmost 

areas, which have been accompanied by prolonged droughts. This 
phenomenon is most evident in agricultural areas where the lack of 

rainfall and drought has a direct impact on agricultural production. 
The area which is most vulnerable to change in rainfall regime and 

their reduction is the Mediterranean basin, which is increasingly 
more is being affected by drought phenomena which are increasing 

[18]. In Europe and the Mediterranean basin there is a noticeable 

seasonal and regional variability of precipitation and most during 
the winter [3]. According to studies conducted [19], Southern 

Europe, where Albania is taking part, is becoming drier and hotter 
and with less rainfall. Agriculture and rural areas will be most 

affected by climate change and especially by the lack of rainfall 
[20]. Albania will have strong restrictions on water availability for 

the agricultural sector. According to climate scenarios A1B [3] a 
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reduction between 4 and 27 % is estimated in Southern Europe and 
the Mediterranean region; most evident this will be during the 

summer season [21]. Expected climate change will further prolong 
the drought phenomenon which according to the NDMC [22], 

should be understood as an extended period with below average 
rainfall causing severe plant damage and declining productivity. 

Climate change is a complex problem that has a significant 

environmental impact and includes agriculture, water resources 
management and territory [23]. Drought is a problem for agriculture 

as a phenomenon, the frequency of which is fully estimated in the 
SREX report [24]. Undoubtedly one of the biggest impacts of 

climate change is in the agricultural sector. Agriculture contributes 
to climate change, but it in turn suffers [9]. Agriculture can be 

considered as one of the causes of climate change, but it is the 
economic sector that suffers more from the effects of climate 

change than any other sector. It in relation to climate change must 

be seen in the cause-and-effect relationship. The impact caused by 
climate change affects both production and food security.  

Agricultural production will change from year to year due to 
extreme meteorological events and other factors such as the spread 

of parasites and diseases [9]. [2] estimates that climate change will 
cause a reduction in agricultural production by 2050 between 9 and 

21 %. For this, the impact of climate change on agriculture should 

be studied and adaptation measures should be proposed at local 
levels as agriculture represents the basis of human survival [25]. 

Rising temperatures (minimum and maximum) and increasing the 
frequency and intensity of extreme meteorological events, with a 

complex reduction in rainfall, risk having negative impacts on the 
agricultural sector, potentially reducing the production of many 

crops [2]. The decrease in the level of precipitation will be greater 
in the Mediterranean basin, in which a decrease in humidity and a 

greater drought will be verified in the summer period, while in other 

latitudes there will be an increase in precipitation in winter period 
[26]. Albania, which is part of the Mediterranean basin, will also 

have strong restrictions on water availability for the agricultural 
sector. In the conditions of climate change in action, intervention 

measures should be foreseen in all economic sectors to cope with 
their impacts, especially in the agricultural sector. This can be made 

possible through the introduction of two specific strategies, that of 

mitigation and adaptation to climate change [27]. These two 
strategies are complementary and various authors recommend that it 

is necessary to articulate adaptive responses to minimize the 
negative impacts generated by climate change and favor new 

economic and territorial development opportunities [28, 29]. 
The EU has drafted the European Strategy on Climate Change by 

setting concrete objectives [30]. Albania is also included in this 
context. Numerous factors affect the implementation of these two 

strategies in the territory and among these factors which affect 

mitigation and adaptation capacity are agricultural practices [31]. 
This requires the implementation of agricultural systems with great 

adaptability. The ability to adapt to climate change is defined as the 
ability of a system to adapt or recover and which can also be 

considered as resilience [32]. In agriculture this would require 
modifications to agricultural practices. According to studies 

conducted [33], the ability of agriculture to adapt to climate change 
can be increased if we implement correct agricultural practices and 

existing technologies. Adaptation measures in agriculture 

presuppose a series of interventions of different categories [34]. It is 
widely accepted that different behaviors can increase or maintain 

farm competitiveness and modify the extent of climate change 
impacts [35, 36]. The most promising systems that can implement 

good agricultural strategies and practices against climate change are 
those of organic farming. This is especially important for the 

Mediterranean area. This is due to the fact that organic agriculture 

has become synonymous with production systems based on 
sustainable ecological, economic and social management strategies 

[37]. Implementation of adaptation strategies to climate change in 
the sector agriculture would require firstly the analysis of short-term 

behavior towards long-term behavior of agricultural systems [38, 
39] and secondly the analysis of climate data at the local level to 

identify climatic variations especially for the two main climatic 

indicators temperature and precipitation in order to recommend 
adaptation measures. But the implementation of adaptation 

strategies would require the implementation of several sets of 
measures [34]. 

Albania, with a relatively small territory, 28,000 km2, in most of the 
mountains with high altitude, near the Mediterranean Sea and in 

general with atmospheric circulation, presents different climatic 

conditions [40]. Albania has an average altitude of about 750 m but 
it varies from 0 to 2700 m above sea level. The western coastal area 

is flat and dominated by the Mediterranean climate, with mild 
winters and hot summers, with average winter temperatures around 

7 °C and average summer temperatures around 24 0C to 30 0C, 
especially in the southwestern part. Mountainous areas, which make 

up about two-thirds of the territory, are most affected by the 
continental climate. Precipitation varies greatly between climatic 

zones, in coastal areas ranging from 1000 to 1500 mm and falls 

mainly during autumn and winter. Mountainous areas, especially in 
the Albanian Alps, can reach more than 2500 mm of rainfall, with 

20% - 30% of it in the form of snow [41]. The area of the Western 
Lowlands of Albania is characterized by a moderate rainfall regime 

from about 650 mm to 1050 in its southern part (Vlora, Fier, 
Lushnje) to about 1050 mm to 1450 mm in its central area (Durres, 

Tirana, Lezha ) and with a larger amount in the northern part from 

1450 mm to 1850 mm in the area below Shkodra. Looking at the 
normal course of precipitation in Albania, the drought periods are 

generally short, but in the conditions of climate change, according 
to the forecast scenarios, there will be a reduction of precipitation 

from their normal values, where there will be a decrease of annual 
precipitation (- 8.5 %), which vary from 1500 mm in the north, 965 

mm in the center and 1120 mm in the south after 2050. While in 
2100 the total rainfall will be (- 18.1%); in the northern part 1300 

mm, in the center 860 mm and in the south 1000 mm with a 

variation from north to south from 1600 to 600 mm respectively 
[42]. This will prolong the phenomenon of drought, especially in 

the area of the Western Lowlands of the country. This study 
analyzes the climatic variability of the Shkodra area, referring to the 

main climatic indicators and their variations in time (temperature 
and precipitation), in order to identify climate fluctuations and the 

tendency of climate change to take measures in agriculture for the 

implementation of climate change adaptation strategies through the 
implementation of organic farming systems. 

 
2. Material and methods  

This study refers to the Shkodra area for the analysis of climate 

variability and verification of climate trends for which the 
collection of historical series of climate data has been done and 

their digitalization for the considered period as well as their 

comparison with the data of forecast scenarios, developed by the 
[19, 3] and data from other institutions such as the EEA (European 

Environment Agency), JRC (Joint Research Center) and WHO 
(World Healt Organization) to assess the impacts of climate change 

in Europe through indicators [43]. The data include key climatic 
parameters such as temperature levels (maximum, minimum and 

average) and precipitation amounts. There are many studies 

conducted in time on the performance of historical time series of 
temperature and precipitation used as indicators of variation or 

climate change [44, 45, 46, 47]. In the Shkodra area, historical 
series of data were obtained for temperature indicators for the 

period 1951-1990 and for precipitation for the period 1970-1986 
(daily data available). The data were provided by the archives of the 

Meteorological Stations and the Hydrometeorological Institute (data 
of historical meteorological series from Meteorological Bulletins) 

and other data, for a relatively long period of time. The processing 

of collected information, in order to identify climate variability and 
climate trends in the Shkodra area was done through climatic 

indicators. Their use also makes it possible to identify climate 
trends seen in relation to climate change.  

The use of climatic indicators to identify extreme climatic 
phenomena has been considered and used by the IPCC [19]. The 

main problem regarding the use of indicators is related to 
determining the interval of their values or to what are considered as 
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threshold levels to be considered in defining a particular 
phenomenon [1, 48, 49, 50, 51]. For the analysis of climate 

variability and the determination of trends, based on the two main 
climatic parameters, temperature levels (maximum, minimum, 

average) and the sums of indicators developed by Frich et.al. [52]. 
Two other indicators of extreme rainfall phenomena were used in 

the study, indicators used by Haylock and Nicholls [53]: a) the 

amount of precipitation over normal climatic quantity, TEP (in mm) 
and the proportion of extreme precipitation, EP which is given as 

the ratio of TEP/TP (annual amount of precipitation), (in mm). The 
months with the maximum amount of precipitation (PM) were also 

analyzed to see the changes in the intensity of the monthly 
precipitation according to the respective years, drought periods of 

the year in order to compare drought conditions for the areas 
considered and to verify the changes of drought periods over time. 

Data processing is done with the help of Microsoft Excel software 

by creating a database in advance in order to facilitate the use of 
data by listing them as daily, monthly and annual values, which 

enables their use in the defined methods for processing of data. The 
methodology used has been that of the Global Climate Historical 

Network [54]. The analysis of variability and trend of indicators 
(intensity), which are used in the study and which also determine 

climate fluctuations, is done by means of linear regression test [55]; 

the variability of precipitation related to climate change is done by 
the method proposed by Osborn and Hulme [50], which analyzes 

the precipitation trend regarding the shape and degree of 
distribution to determine the precipitation days for each year 

analyzed and the periods of drought of the year; the change and 
trend over the years has been done by constructing ombrothermal 

diagrams [56]. The analysis of climate change changes in the 
considered areas was done by the method of comparing climate 

fluctuations from the initial conditions (from the year of reference) 

and the analysis of trends was done by comparing them with the 
data coming from the literature sources [2, 42], based on the 

projections of climate change forecasting scenarios which give the 
future climate trend. Based on the reference indicators for climate 

variability, recommendations have been made for the 
implementation of organic farming systems.  

 
3. Results and Discussion 

 
The Shkodra area lies in the northwestern part of Albania and is 

distinguished by its proximity to the Adriatic Sea. It lays from the 
western lowlands of Shkodra to the Alps. The Shkodra area lies in 

the northern Mediterranean plain, northern hilly Mediterranean and 
northern mountainous climatic zones. Its plain part is distinguished 

for mild winters, while the part of the territory that lies in the 
Mediterranean mountainous area is characterized by a high level of 

precipitation. The lowland plain area has an average annual 
temperature of about 11.1 0C, the hilly Mediterranean area around 

9.3 0C and the Mediterranean mountainous area, which includes the 

Albanian Alps has an average annual temperature of about 5.3 0C. 
Regarding the precipitation regime, the part of the Lowlands, ie the 

Mediterranean plain area, is characterized by a lot of precipitation 
about 1750 mm, the hilly Mediterranean area about 1950 mm per 

year and the Mediterranean mountainous area with about 2530 mm 
per year. The upper part of the mountain, the Albanian Alps area is 

one of the areas with the highest level of precipitation in the 

country. In special years in the lake area precipitated up to 3000 
mm per year. The average annual rainfall in the Shkodra area is 

about 2065 mm. Being a region which is characterized by a high 
rainfall regime, the largest amount of them recorded on September 

26-th/1952, with 291mm per day, which indicates a very high 
intensity. In the Alpine area rainfall reaches up to 3000 mm per 

year. The largest amount of rainfall recorded in this region, but also 
in Albania, has fallen in Boga in 1958 with 5238 mm of annual 

rainfall. The highest rainfall intensity (Bogë) with 420 mm for 24 

hours was recorded here on December 15-th/1963, a record amount 
for the conditions of our country. Precipitation is in the form of rain, 

while in the form of snow they fall during the winter and mainly in 

the Mediterranean mountainous area. Shkodra has a high level of 
sunny days with around 2450 - 2650 hours. 

 
3.1 Analysis of the variability of the thermal regime in the 

Shkodra area 
For the analysis of the thermal regime in the Shkodra area, daily 

data were obtained from the Shkodra meteorological station for the 
indicators maximum average temperature, minimum average 

temperature and average temperature for the years 1951 - 1990, ie a 
period of 40 years sufficient to analyze the performance 

(variability), fluctuations and trends of the thermal regime in this 
area. The daily values for the three meteorological temperature 

parameters were used in the processing, while in the graph they are 
brought as annual average daily values. 

 
Figure 1: Thermal regime in the Shkodra area (1951-1990) 

In order to determine the performance and fluctuations of the 
maximum average temperature, graphical analysis of data and 

determination of trends by linear regression test was performed 

[55]. 

 
Figure 2: Fluctuations of the maximum average temperature 

From the above analysis it results that in the Shkodra area there are 

fluctuations of the maximum average temperature values around its 
average values but with an increasing trend in recent years, which is 

given by the regression equation and the correlation coefficient and 
that argues the fact that the maximum mean temperature has a 

marked upward trend in recent years relative to the reference year 
(1951). This trend also coincides with the data provided by the 

climate forecast scenarios for the Mediterranean basin [3]. 

The determination of the performance and fluctuations of the 
minimum average temperature and the graphical analysis of the data 

by means of the linear regression test were also done [55]. 

 
Figure 3: Fluctuations of the minimum average temperature 

INTERNATIONAL SCIENTIFIC JOURNAL "MECHANIZATION IN AGRICULTURE & CONSERVING OF THE RESOURCES" WEB ISSN 2603-3712; PRINT ISSN 2603-3704

102 YEAR LXVII, ISSUE 3, P.P. 100-105 (2021)



 
From the graphical analysis and from the data obtained on the basis 

of the equation of linear regression and correlation coefficients, it is 
seen that the minimum temperature in this area has a performance 

around its normal values, without any clear tendency expressed for 
its increase, in difference from the maximum temperature.  

The average temperature performance and fluctuations and 
graphical analysis of the data were also analyzed by linear 

regression test [55]. 

 
Figure 4: Fluctuations of the average temperature 
 

From the analysis of the obtained values and on the basis of the 
values of the equation of linear regression and correlation 

coefficients, it results that the average temperature presents a 
significant upward trend, influenced by the performance of the 

maximum temperature. 

For the Shkodra area, the trends of the thermal climate regime have 
been determined based on 40 years of data provided by historical 

meteorological series and their analysis has been done by indicators 
of [52]. 

From the processing of data and analysis of values for thermal 
indicators considered, on the basis of daily data for the period 1951-

1990, for the Shkodra area result the following values. 

 
Table 1: Analysis of thermal indicators, Shkodra area (1951-1990) 

T 
max 

T 
min 

T 
average 

FD 
(/day) 

ETR 
(0C) 

GSL 
(/day) 

HWDI 
(/day) 

Tn90 
(%) 

19.7 10.1 14.9 16 37 245 43 8.5 

 
From the analysis of the indicator "Fd" which determines the total 
number of frosty days (days with minimum temperatures <0C) 

(expressed in days) and its performance for the period considered it 
can be seen that in recent years it has a tendency to decrease 

marking relatively few days with sub-zero temperatures. 
From the analysis of this indicator "ETR", which determines the 

radius of the annual peaks of thermal extremes, ie the difference 

between the highest temperatures of the year (Tn) and the lowest 
temperatures of the year (Tl) for the same time period expressed in 
0C , from its performance it can be seen that there are fluctuations in 
temperature amplitude, which, as we mentioned above, creates 

stress conditions in plants. 
Regarding the GSL indicator which determines the extension of the 

growth period: the period between when Daily T> 5 °C for> 5 d and 
Daily T <5 ° C for > 5 days (expressed in days), its analysis shows 

that there is a tendency to lengthen the period of plant growth, as 

the period of the year with higher temperatures has been extended, 
especially during the autumn season. 

The "HWDI" indicator is also analyzed, which determines the 
duration of heat waves: periods with a maximum > 5 days following 

with Tmax > 5 °C greater than the normal value of normal Tmax for 
the period considered (expressed in days), where from its 

performance it is evident that there is an increase of heat waves in 

this area although at lower levels than other areas, given that the 
area is characterized by higher levels of precipitation.  

Regarding the determination of the progress and tendencies of the 
thermal regime is analyzed "Tn90", which determines the 

percentage of time with Tmin > 90 % of days with minimum daily 
temperature (expressed in%), from which it results that this 

indicator has come to decrease, due to the slightly increasing 
tendency of the level of minimum temperatures. 

From the analysis of the performance of thermal indicators to 
determine the tendency of the thermal regime through the linear 

regression test [55], for the Shkodra area it results that there is an 
increasing tendency of maximum temperatures, there is a tendency 

to fluctuation but not increasing minimum average temperatures and 
an increasing trend of average temperatures. The increase in the 

maximum temperature has led to a decreasing tendency for frosty 

days during the winter season. 
The conclusion regarding the thermal performance in this area also 

coincides with the data of the forecast scenarios of climate change 
where it results that Albania (which includes the Shkodra area) will 

be warmer [42]. 

 
3.2 Analysis of the variability of the precipitation regime 

in the Shkodra area 
 
For the analysis of the progress and fluctuations of the precipitation 

regime in the area of Shkodra, daily data were obtained for the 
indicator of the amount of rainfall, expressed in mm for the years 

1970 - 1986. 

Figure 5: Precipitation regime in Shkodra area 
 

To determine the performance and fluctuations of the pluviometric 
regime in the Shkodra area, a graphical analysis of the data and the 

determination of trends by means of a linear regression test were 
performed [55]. 

 

 
Figure 6: Fluctuations of the pluviometric regime 

From the analysis of the performance of the precipitation regime in 
the Shkodra area and from the data obtained from the statistical 

analysis through the linear regression test, it can be seen that there 
is a downward trend in recent years, ie a decrease in the annual 

amount of precipitation, a situation that is also evidenced in other 
studied areas. 

The variability and trends of the rainfall regime for the Shkodra 

area are based on multi-year daily rainfall data, which are analyzed 
by indicators of Frich et.al., [52], indicators which give the trend 

(trend) of performance of the precipitation regime in time. From the 
analysis of the data for these indicators the following values result.  

 
Table 2: Performance of the precipitation regime 

TP 
(mm) 

PM 
(mm) 

R10 
(day) 

CDD 
(day) 

R5D 
(mm) 

SDII 
(mm/day) 

TEP 
(mm) 

EP 
(mm) 

1620.5 88.9 51 120 296.3 12.2 290.6 0.19 
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From the analysis of the indicator "R10", which gives the number of 
days with precipitation ≥10 mm d–1 (per day), it results that 

according to its values in years there is an increase in the number of 
days with precipitation greater than 10 mm, which indicates that the 

rainfall has become shorter and more intense in this area.  
For the "CDD" indicator, which gives the maximum number of 

drought days (Daily R <1 mm) (expressed in days), from the 

analysis of its values it can be seen that there is an increasing trend 
in recent years, based on the values that gives the linear regression 

test indicator which determines a decrease in the level of 
precipitation in recent years. 

For the indicator "R5d", which gives the maximum maximum 
precipitation in 5 days (in mm), from the analysis of its values it 

results that there is an increasing tendency of the amount of rain 
millimeters in 5 days, which indicates an increase of rainfall 

intensity. 

For the indicator "SDII" which gives a simple daily intensity that 
gives the annual amount/number of days with daily rainfall Daily R 

≥ 1 mm d–1 (in mm/day), it is seen that there is an increasing trend 
of the values of this indicator, which proves that rainfall has become 

more intense in recent years. 
In the analysis related to the precipitation trend, two indicators have 

been taken into account, which are the amount of precipitation over 

the normal climatic quantity, TEP (in mm) and the ratio of extreme 
precipitation, EP, which is given as the ratio of TEP/TP (annual 

precipitation amount), expressed in mm [53], where from the 
calculation of the values of these two indicators it results that there 

is an increase in the intensity of precipitation over the years and an 
increase in the phenomena of disorder in their distribution.  

To determine the drought periods of the year in the Shkodra area, 
the indicators of Bagnlous & Gossen ombrothermal diagrams have 

been analyzed [56], in order to compare drought conditions and 

verify the changes of drought periods over time. 

 
Figure 7: Ombrothermal diagrams of drought periods 

From the analysis of the diagram it results that in this area there is 

an extension of the dry periods of the year, accompanied by a 

decrease in the amount of precipitation, as verified by the graphic 
presentation. 

In conclusion, we can say that from the analysis of all indicators, 
regarding the progress of the precipitation regime and determining 

their trends in time, for the period under analysis, it is clear that 
precipitation in the territory of Shkodra area has a tendency to 

decline, there is a noticeable seasonal change in their distribution 
and have become more intense in recent years. This conclusion also 

coincides with data evidenced by other studies and data provided by 

the projections of climate forecast scenarios [3] and the Third 
National Communication of the Republic of Albania on Climate 

Change [42]. 

 

4. Conclusions 

 
From the study conducted for the Shkodra area for the analysis of 

climate variability, thermal and pluviometric performance and the 
determination of climate trends over time, from the analysis of all 

indicators for the thermal regime shows that there is a tendency to 

increase maximum temperatures, there is a tendency in fluctuations 

but not an increase in minimum average temperatures and an 
increasing tendency to average temperatures. The increase in the 

maximum temperature has led to a tendency to decrease the frosty 
days during the winter season. Regarding the progress of the rainfall 

regime and the determination of their trends in time, it is clear that 
rainfall in the territory of Shkodra area has a downward trend, there 

is a significant seasonal change in their distribution and have 

become more intense in the years of last. The results of this analysis 
also coincide with data evidenced by other studies by international 

institutions [32]. This trend of climate change raises the need for 
modification and adaptation of agricultural systems, through a 

short-term and long-term analysis of systems leading to the 
recommendation of measures for the implementation of organic 

farming systems, which demonstrate a high degree of adaptability in 
all contexts to climate change. 
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