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Abstract 

The environment conditions under which the plant grows and develops represent a system of factors, wherein the 
meteorological factors predominate. Therefore, it is important for various agro-meteorological and agricultural 
researches the recognition and progress of the meteorological factors, which influence the vital processes 
associated with the plant and farming yield product. Collecting and processing the agro-meteorological data bank 
is required with respect to conducting various researches in the area of agro-meteorological forecasting. It is 
precisely for this reason that our research study intends mapping Albania into 8 synchronous regions, which are 
represented on their own by equal climatic conditions and synchronous yield product for these areas. Initially, the 
homogenization of the meteorological elements series through implementing various research methods, as well as 
the yield series through the DMA (Double MASS Analyses) Test were carried out. The correlations identified 
among the pairs relevant for the respective districts coincide with the results serving the entire territory 
regionalization. Later, based on the theory of synchronous yield fluctuations for the various regions’ pairs, it will 
be concluded in a establishing the regional mapping divided into 8 areas, wherein each of them will include 
regions equal both in terms of climatic conditions, as well as in terms of the synchronous yield fluctuations. 
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1. 

Introduction 

The agrometeorological conditions of agricultural 
crop growth and the yield product, depends on the 
distribution type of various meteorological elements in 
space, such as temperature, rainfall, evaporation etc 
(WMO 1982). The synchronisation in the fluctuation 
of these elements usually extends to quite large 
distances, but combined with the local conditions (soil, 
relief, agro technical aspects) can have considerable 
impact on the conditions of plant productivity 
(Seemann J. 1980) Hence, asynchronisation of yield 
fluctuation infrequently associated with two points 
located in their proximity can be explained only on 
these grounds(Brochet P.M et al 1977).. In this 
context, careful analysis was carried out for the entire 
range of the respective pairs representing the values of 
correlation coefficients in the range between the values 
of critical size with a security level of 1%, evaluating 

the limit border of the zones with the synchronous 
fluctuation for the entire Albanian territory. 

2. Material and method 

The following have been employed with a view to 
completing this paper: 

The Data Bank of various meteorological 
elements such as temperature, rainfall, sun radiation, 
etc. pertinent to the Archives of the Institute of Energy, 
Water and Environment. (Arshives of INEUM) 

The data of yield product made available by the 
Archives of Statistics Department of the Ministry of 
Agriculture and Food.(Archives MAF) 

2.1 Homogenization of data bank 

Preliminarily, it is necessary for the entire Data 
Bank to be subjected to a detailed critical and technical 
control, which detects and corrects the evident errors in 
every series of data provided (Aase J.K et al 1974). 
After the homogenization process has been conducted,  
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Figure 1. Data Flow Diagram Showing Interaction Between IDMA and Pre-processor 

the real possibility for the macroclimate regionalisation 
of the territory of Albania begins (Peçuli V at al 2007). 
The causes for the non-homogenous character of the 
data are different (Varga Z. 1983). They are of climate 
and non climate origin, likewise associated with causes 
related to complex external and internal factors, such 
as different kinds of soils, varieties, incorrect 
observations or erroneous provision of the real data, 
etc (Themelko B 2002). 

Homogenization of the meteorological data series 
is calculated by employing several methods such as: 
method of differences, Ran Test, Helmert method, 
ABE criterion, etc.( Grisollet H et al 1961) The method 
of differences (temperature), or the method of 
proportions (rainfall) for the standard period could be 
used to highlight and point out the non-homogenous 
character in a simpler manner. 

With regard to what has been stated in the 
foregoing, the homogeneity of the meteorological data 
has been carried out in accordance with these methods 
by the climate sector, as well as the IDMA (Interactive 
Double Mass Analyses) Test. These methods are 
employed for all the agro meteorological data 

(meteorological data and product yield data) for the 
periods from 1967 to 2005 for 26 regions of Albania. 

“DOUBLE MASS ANALYSIS” is a technique 
commonly employed to determine corrections to hydro 
meteorological data to account for changes in data 
collection procedures or other local conditions. The 
changes may result from a variety of things including 
changes in instrumentation, changes in observation 
procedures, or changes in gage location or surrounding 
conditions. The purpose of this Interactive Double 
Mass Analysis (IDMA) tool is to provide an effective 
and efficient way for users to perform consistency 
checking using double mass analysis and to produce 
the correction factors that are used in subsequent 
processing by NWSRFS pre-processor tools to account 
for any discovered inconsistencies 

As shown in Figure 1. the pre-processor software 
generates a data file that contains accumulated data 
values for each station and the associated group base, 
as well as flags indicating whether the values were 
estimated or not.. The correction factors are then 
returned so that the pre-processors can perform the 
corrections, re-estimate missing data and perform the 
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mean areal computations. Note that there is 
interdependence between the estimation of missing 
values in the pre-processors and the correction factors 
computed in the IDMA (IDMA 1999) and so there 
needs to be iteration between the two processes until 
the user is satisfied that an appropriate balance has 
been reached 
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The DMA curve is a plot of the deviation of a 
station's accumulated values versus the average 
accumulation of the base group. In this context, 
deviation is computed as the accumulation for a station 
minus the average accumulation of the base group. 
Any break point in the curve suggests a possible 
change at the station in relation to the base group. The 
IDMA tool displays double mass curves in sets. Each 
set may contain up to 5 stations. Each station has its 
own colour and the user has the ability to view or hide 
the station on the plot. Estimated and observed data for 
each station are distinguished by different colours. The 
observed data is displayed in the same colour as the 
station, while the estimated data is displayed in white. 
Station moves are indicated on the curve by downward 
arrows.  

To calculate the correction factors, the user must 
first choose the period of record that will serve as the 
base (Varga Z.) 1983). In the other words, this is the 
period to which other periods will be corrected. Often, 
this base period is the most recent period. The user 
may enter a correction factor, have the DMA tool to 
compute the correction factor or change the computed 
correction factor. After all break points and correction 
factors are determined, the user needs to save all 
breaks points and correction factors to the input card 
file for the pre-processor. The DMA tool also provides 
an option for automated detection of potential break 
points. The user may use this option as an initial 
consideration or reference.  

2.2 Regions with synchronous fluctuation of 
productivity 

The regions with synchronous fluctuation of the 
yield product are specified through identifying the 
degree of compliance with and changes in terms of 
fluctuations for the yield product of agricultural crops 
of the farming economies, regions and field under 
survey. (Zorba.P et al, 2007) 

These regions are characterized by proximate 
regions of climate regimes and as a result, fluctuations 
similar to performance should be virtually synchronous 
in those regions with the proximate climate 
regimes(WMO 2002). Finding swings synchronization 
of fluctuation of productivity can be accomplished 
with the help of the criterion of deviations. 

Considering we have "n" doubles yields deviations 
from the line of "trend": 

 (1) 

  

For each doubles the number of signs mutually 
compliant (the deviations of yields) "r" and the number 
of signs of non-compliant "k" are calculated. 

The hypothesis of asynchronization of fluctuation 
of the series yield product, with confidence limit will 
be true if the number of variance “k” is greater critical 
value calculated for the significance level 5%, on the 
other hand, it is not true the absence of 
asynchronization if the calculated number “k” is less 
than the critical size for 1%. At intervals for the 
significance level varying from 1% to 5% the 
possibility of rejecting the hypothesis will be taken 
with reservation (Zorba P 1993).  

Similar results obtained for the evaluation of 
synchronousness of fluctuation with the help of the 
Fehner coefficient expressed by the formula: 

( )
( )

r kS r k
−=  (2) +

Wherein: r – is the number of signs check out and 
k- is the number of signs of variance 

This formula shows that the higher the Fehner 
coefficient, the greater is the difference between the 
number check out signs with that of variance. 
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3. Results and discutions  

According to the IDMA, calculating the 
cumulative sums of a station next door versus a similar 
station on the climate, resulted in mapping graphics 
with the cumulative values of their respective series for 
two or more stations neighbouring stations. Then the 
correlation coefficient was issued for each double 
again, which concluded higher than 0.6 as evaluated by 
the Student test for P = 0.01% security for a given 
series. 

In Fig.2 are presented graphs of these relations, 
which clearly distinguish the double accordance series 
for every two approximate areas by climate, with a 
correlation coefficient of 0.06-0.9 cumulative sums for 
each double of zones with an extension for the entire 
territory of Albania (26 districts). As a conclusion, note 
that for the above, the Student test for P = 0:01 appears 
that these series are homogeneous.  

In tab. 1 there has been estimated the number of 
signs of consistency and inconsistency, wherein, 
according to the respective reference books, 80% of 
those cases have to comply, consequently the 
coefficient should be higher to have a synchronous 
region. 

Synchronousness of fluctuation of productivity in 
some region of Albania is presented in Tab.1 

Another indicator that expresses the degree of 
compliance (synchronization), the deviations of 
performance from year to year, is even the coefficient 
of correlation. Based on the estimates for each pair of 
districts, this ratio was analyzed taking into account 
two critical sizes, the significance level 1 % and 5%. In 
conclusion, the level of significance 1% was taken into 
account. 

With reference to the above, the series of 
deviations were compared among themselves from 
North to South and from West to East. Later, the 
division according to the regions synchronalization 

theory and in accordance with the location proximity in 
terms of climate zones was carried out. 

In order to be more accurately convinced and 
better complete the separation of these zones, based on 
the Climate of Albania, there are presented some 
climate data pertinent to these areas, so that all three 
factors together (synchronous fluctuations of 
production, the correlation coefficient and agro climate 
conditions) could present a more complete picture of 
this regionalization (Group of Authors 1988).  

Zone I, Shkodra-Lezha-Kruja Northern sub-zone 
includes Shkodra, Lezha, Kruja or the Mediterranean 
Northern plains area. The average air temperature is 
about 15° C-16° C, in January 4°C -5°C. The average 
height of rainfalls, which are torrential, ranges 1500-
1800 mm. In special cases they exceed the limit of 
2000 mm, with their largest amount in winter and 
autumn. The correlation coefficient has the values 
ranging from 0:54 to 0.61, while according to Fehner 
the criteria coefficient is 0.64 - 0.84, which for the 
security level at P = 0:01 is quite acceptable, and all 
three of these areas can be called as synchronous area. 

Zone II Elbasan-Tirana-Durres-Fier-Vlore 
Lushnje-Berat, the central plain Mediterranean sub-
zone includes the central plains Tirana, Durres, Elbasan 
(which is partly intermediate, also belonging to the sub-
zone II b), Fier, Lushnja, Berat and Vlora.Included in 
this area are even the lower parts and a range of hills 
with a height of 500 m. Rainfall in the northern reaches 
1500-1700 mm, while the rest are in the interval 950-
1200 mm and less torrential in character. The average 
annual temperature ranges from 15 °C-16°C borders, 
and in January ranging from 6.5°C-7.5° C. 

Zone III Saranda-Gjirokastra, the Southern 
Mediterranean plains sub-zone reaches Saranda 
including the Drino valley as well. The average annual 
temperature varies 16°C- 18° C, while the January 
temperature ranges from 8°C-10°C. The rainfall 
amounts to 1600-1800 mm per year. The correlation  
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Figure 2: Chart of homogeneous series  

Table 1: Synchronous of fluctuation of productivity in some regions of Albania 

Districts Nr of consistencies Nr of inconsistencies Coefficient 

Berat-Fier 35 4 0.79 
Fier-Lushnje 37 2 0.85 
Elbasan-Fier 33 6 0.69 
Gramsh-Librazhd 38 1 0.95 
Gramsh-Skrapar 37 2 0.90 
Tiranë-Durrës 36 3 0.85 
Shkoder-Lezhë 37 2 0.90 
Sarandë-Gjirokastër 36 3 0.85 
Korcë-Kolonjë 37 2 0.90 
Korçë-Pogradec 37 2 0.90 
Përmet-Tepelenë 34 5 0.74 
Dibër-Kukës 35 4 0.79 
Dibër-Tropojë 33 6 0.69 
Mirditë-Pukë 29 5 0.71 

 
coefficient amounts to 0.66, whereas the Fehner 
coefficient is 0.85. 

Zone IV Permet-Tepelene. The annual rainfall is 
650-750 mm and in particular point it reaches 1000 
mm. The rolling annual average temperature varies 
between 9.5 and 10.5 ° C. 
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Zone V, Pogradec-Korce-Kolonje is included in 
the Mediterranean Southern pre-mountain sub zone. It 
summarizes the plateau of Korca and Kolonje, and 
Postenan-Danglli Mountains (where even the area 
Permet Tepelene is included). In most of the areas the 
annual rainfall is 650-750 mm and in particular points 
it reaches 1000 mm. The average annual temperature 
varies 9.5-10.5 ° C. 

Zone VI Gramsh, Librazhd, Skrapar is included 
in the central hilly Mediterranean sub-zone. The 

variety of forms of relief and the extension north-
south, generally affect the climate regime elements and 
features of the regime of heat. The rolling average 
annual temperature is 11-13° C, in the lower parts 
amounting to 15 ° C. The rolling annual rainfall varies 
between 1100 and 1300 mm, whereas in specific points 
1600-1800 mm. 

Zone VII Mat, Mirdita Puke, Tropoje Districts 
Dibra, Kukes, wherein even the Puka and Tropoja 
regions could be included, belong to the Drini and 
Valbona valley. The Rolling average annual 
temperature varies between 10 °C and 11°C, whereas 
in high regions amounts to 9° C. The average air 
temperature in regions as high as 500-600 m, it has 
positive or near zero values, while in the parts 
mentioned above it drops to values between -2°C and – 
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Figure3: Synchronous regions in the territory 

of Albania refiko 

3 °C. The annual rainfall reaches 900-1000 mm, while 
in the Northern region amounts to 1700-1900 mm.  

Zone VIII Mat, Mirdita Districts Mat, Mirdita is 
classified under the northern Mediterranean hilly sub-
zone. In this area, the average air temperature varies 
depending on the forms of relief. Its South-Eastern 
area represents a patchwork valley like that of the river 
Mat, Fan and their branches. The rolling average 
annual temperature varies from 11-14 ° C. There are 
abundant rainfalls, mainly in winter and autumn, 
ranging from 1300-1800 mm. 

With reference to the above, relying on the 
climatic affinity of the regions under survey, as well as 
through carefully analysing the entire range of district 
pairs, which represent the values of correlations 
coefficients at the boundaries between the values of 
critical size with security level 1%, as well as the 
Fehner test through the correlation coefficients, the 
zoning division boundary of the synchronous 

fluctuation of grain yield Fig.3 (Group of authors 
1988) is estimated. Figure 2 

4. Conclusions 

Homogeneity of the agrometeorological database 
(meteorological and yield production) with the DMA 
Test is suitable for the conditions of the territory of 
Albania. According to the Student test for P = 0:01 
these series are homogeneous. 

According to the Fehner coefficient it results that 
in 80% of cases in the territory of Albania there is 
synchronous fluctuation of performance in areas close 
to the climate regime. 

The division of areas under synchronous 
fluctuation of yield was estimated based on the 
coefficient of correlation between pairs of regions 
which resulted in the value 0.65-0.90. 

According to the above conclusions of the various 
agro-climate studies, the Albanian territory is divided 
in 8 regions in terms of synchronous of yield product, 
the correlation coefficient and the Fehner coefficient. 
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