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Abstract 

The paper aims to determine to what extent the size of the rock 
glaciers (RG) in the Southern Carpathians (Romania) is influenced 
by their contributing area (CA) parameters. Simple linear 
regression (LR) and generalized linear models (GLM) were used to 
meet this goal, considering as independent variables the main 
morphometric characteristics of the contributing area. The LR 
coefficients revealed that the most influential variables were the 
width (R2=0.57) and the size of the CA (R2=0.51). Based on the 
best GLM results the size of the rock glaciers can be statistically 
explained quite well  (R2=0.58) by a combination of three 
variables: CA length, CA width, and the minimum altitude of the 
CA. Rock glaciers are thus complex landforms resulting from a 
combination of many variables (climatic, topographic and 
geologic) including contributing area parameters. Both LR and 
GLM analysis revealed that the size of the rock glaciers can only 
be partly explained by the characteristics of the CA. The study 
revealed that GLM are powerful analytical tools which give 
reasonable results when analysing the role of rock glaciers 
developmental controls.  

Keywords: rock glaciers, contributing area, linear regression, 
generalized linear model, Southern Carpathians 

Rezumat. Influența parametrilor morfometrici ai 
ariei sursă asupra dimensiunii ghețarilor de 
pietre din Carpații Meridionali 

Lucrarea își propune să determine în ce măsură dimensiunea 
ghețarilor de pietre (RG) din Carpații Meridionali (România) este 
influențată de parametrii zonelor lor sursă (CA). Pentru a îndeplini 
acest obiectiv a fost folosită regresia liniară simplă (LR) și modelul 
liniar generalizat (GLM), utilizând ca variabile independente 
principalele caracteristici morfometrice ale zonelor sursă. 
Rezultatul regresiei liniare simple arată faprul că variabilele cele 
mai influente sunt lățimea (R2=0.57) și mărimea zonei sursă 
(R2=0.51). Conform celui mai bun rezultat obținut în urma aplicării 
GLM (R2=0.58), mărimea ghețarilor de pietre poate fi explicată 
printr-o combinație de trei variabile: lungimea, lățimea și 
altitudinea minimă a ariei sursă. Ambele metode aplicate, atât 
regresia liniară simplă, cât și GLM arată că mărimea ghețarilor de 
pietre poate fi explicată doar parțial de caracteristicile zonei sursă. 
Studiul relevă faptul că GLM reprezintă un instrument analitic 
puternic, care oferă rezultate rezonabile în analiza rolului pe care 
foactorii de contol îl au asupra dezvoltării ghețarilor de pietre. 

Cuvinte-cheie: ghețari de pietre, aria sursă, regresie liniară, 
model liniar generalizat, Carpații Meridionali 

 

Introduction 

Rock glaciers are characteristic landforms of high 

mountain systems (J.R. Janke, Regmi, Giardino & 
Vitek, 2013), generally considered as the most 

visible morphological expression of mountain 
permafrost occurrence (Barsch, 1996). The term 

designates a mixture of coarse angular debris and 

ice, characterized by a distinctive surface 
topography consisting in transversal or longitudinal 

flow features (e.g., furrow and ridges), indicating 
the differential displacement of distinct internal 

layers (Kaab & Weber, 2004).  
Previous studies (Evin, 1987; J. R. Janke, 2007; 

Johnson, Thackray, & Van Kirk, 2007; Kenner & 

Magnusson, 2016; Olyphant, 1983; Scotti, 
Brardinoni, Alberti, Frattini, & Crosta, 2013) have 

analysed the relationships between rock glaciers 
characteristics and relevant environmental 

controlling factors. Topographic variables (e.g., 

aspect, elevation and slope) lithology or climate has 
been shown to influence rock glaciers characteristics 

at a variety of locations world-wide. In a recent 
paper, Onaca et al. (in press) have suggested that  

the size of the rock glaciers in the Southern 

Carpathians is strongly influenced by the lithology, 
aspect and the extent of the contributing area (CA).  

Several authors have statistically evaluated the 
role of the CA parameters on the rock glaciers size 

(Bolch & Gorbunov, 2014; Brenning & Trombotto, 

2006; Frauenfelder, Haeberli, & Hoelzle, 2003; J. 
Janke & Frauenfeldeler, 2008). Most of the studies 

have found a high correlation between the extent of 
the CA and the area of the rock glaciers (J. Janke & 

Frauenfeldeler, 2008; Onaca, Ardelean, Urdea, & 
Magori, in press). Barsch (1996) suggested that 

conclusive dependences should exist between the 

rock glacier size, the size of its source area, and the 
intensity of talus production in the source area. All 

the aforementioned studies claimed that there is a 
strong relation between rock glacier area and one of 

its CA parameters (e.g., area, width, headwall height 

etc.), but the correlations and regression analysis 
revealed that the size of the rock glaciers can only 

be partly explained by the characteristics of the CA. 
The aim of this paper is to analyse if, and in 

which way, the parameters of the CA are influencing 

the size of the rock glaciers in the Southern 

Forum geografic. Studii și cercetări de geografie și protecția mediului 
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Carpathians. To achieve this goal we will first 

analyse the influence of each CA parameter on the 

rock glaciers size and finally will create a model that 
can best describe the relationship between the area 

of the rock glaciers and the parameters of their CA.  

Study area 

Lying in the median part of the temperate zone 

(45° N) the Southern Carpathians extend from west 

to east on approximately 250 km. Because of their 
highest peaks (Moldoveanu, 2544 m, Negoiu, 2535 

m, Viștea Mare, 2527 m etc.) and glaciated alpine 
landscape they are also called the Transylvanian 

Alps (Fig. 1). The investigated area extends for 
around 14000 km2, of which 2100 km2 are in the 

periglacial alpine area. The bedrock is dominated by 

crystalline rocks (schists and gneisses) associated 

with magmatic bodies in the western part and 

sedimentary rocks on the peripheries.  

Above 2500 m, the mean annual air temperature 
(MAAT) drops to less than -2°C, whereas the annual 

average precipitations vary between 1000-1400 
mm/year above the treeline.  

The Southern Carpathians are currently free of 

ice, but during the last glacial phase of the 
Pleistocene small glaciers occupied the highest 

valleys, sculpting glacier cirques and troughs. 
According to Onaca et al., in press, 306 rock glaciers 

are widespread between 1540 m and the highest 
peaks. Only 16% of the rock glaciers are considered 

to be intact, whereas 258 are regarded as relict 

(Onaca et al., in press). The initiation of the majority 
of the Southern Carpathian rock glaciers started in 

the Late glacial, whereas during the short cool 
episodes of the Holocene, small size rock glaciers 

might have occurred at high altitudes. 

 

Fig. 1: The Southern Carpathians and their location in Europe

Methods 

Contributing area parameters 

For this study, we used the existing rock glacier 

database available for the Southern Carpathians. The 
inventory contains 306 rock glaciers and their 

corresponding contributing area. These were 

digitized, as polygons, from orthophotos at a 0.5 m 
spatial resolution (Onaca et al., in press). A Shuttle 

Radar Topography Mission (SRTM) Digital Elevation 

Model (DEM) at a 30 m resolution was used to extract 
quantitative parameters of the contributing area. 

For each contributing area the following 

parameters were extracted: area (ha), headwall 
height (m), length (m), width (m), aspect, maximum 

(max.), minimum (min.) and mean altitude (alt.) 
(m), mean slope (degree) and the potential annual 

incoming solar radiation (SolRad). The contributing 

area together with the area of the rock glaciers were 
automatically calculated in the ArcGIS 10 software. 
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The length (L) and the width (W) of the CA were 

measured in ArcGIS 10 using the „Measure” tool 

following the methodology described by Janke and 
Frauenfelder (2008). Thus, averages were calculated 

for the lengths and widths of the CA, after these 
were measured (Fig. 2). Based on the 30 m DEM the 

terrain parameters were calculated (elevation, 

aspect, slope and the potential annual incoming 
solar radiation) using ArcGIS 10. The potential 

annual incoming solar radiation was calculated for 

one year, at an interval of 30 days, every four 

hours. The height of the CA headwall was calculated 

by subtracting the minimum altitude of the 
contributing area from its maximum altitude (e.g. 

alt. max. CA - alt. min. CA). The general aspect of 
the contributing area was also extracted from the 30 

m DEM and reclassified into 8 classes (from 1 to 8) 

that correspond with each CA exposition (N, NE, E, 
SE, S, SW, W and NW). 

 

Fig. 2: Example of measurements for contributing area parameters (L - length; W - width; H – altitude)

Statistical analysis  

The statistical analysis was performed in R 

software (R_Core_Team, 2015). In order to analyze 
the influence of each independent variable of CA on 

the rock glacier area a simple linear regression (LR) 
was used. While the rock glacier area was the 

dependent variable each CA parameter was 

considered the predictor variable. The ranking of the 
independent variable influence on RG area was 

established based on the R2 score, whereas the 
significance of the independent variable dependency 

was tested using the p value with a threshold of 
0.01 (Field, 2013). 

General linear modelling (GLM) offers a number 

of advantages, compared with multiple linear 
regression and logistic regression. It allows the use 

of both dependent and independent variables as 
continuous data type as well as categorical. Another 

advantage of GLM is that the dependent variable 

can have a different distribution than normal, by 
using various function related to the type of 

distribution (Guisan, Edwards, & Hastie, 2002; Hjort, 
2006). The general formula of the GLM is (Atkinson, 

Jiskoot, Massari, & Murray, 1998): 
Y = a + bX1 + cX2 + … + mXn, 

where Y is the dependent variable, X1, X2, Xn are the 

independent variables, and a, b, c, m are the coefficients. 
The histogram distribution of all the variables 

used was assessed. In order to have all the data as 
consistent as possible we converted all the 

distribution types into normal distribution using a 
simple logarithmic (log) transformation. Because 

GLM is sensitive to the collinearity of the 

independent variables (Atkinson et al., 1998; 
Gonzalez-Irusta et al., 2015), all the predictors were 

tested, one against the other, and the variables 
displaying a high correlation degree were excluded. 

In practical terms, collinear independent variables 

are variables that indicate the same 
geomorphological reality. Two variables were 

considered as being correlated when the value of 
the Pearson correlation test is higher than 0.70 

Forum geografic. Studii și cercetări de geografie și protecția mediului 
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(Hjort, Etzelmuller, & Tolgensbakk, 2010; 

Zimmermann NE, Edwards TC, Moisen GG, Frescino 

TS, & JA., 2007). For the categorical data type, the 
ANOVA test was used. If two predictors were 

correlated, only one of them, the one with a higher 
geomorphological significance, was considered here 

(Hjort, 2006). Also, the variables that show the 

same characteristics (e.g. min., max. or mean slope) 
of the CA were used only once in the same model. 

Because we already tested the influence of CA 
parameters on RG area we decided to build the 

model by adding, one by one, the independent 
variables until the model cannot be improved any 

more. We considered this approach more appropriate 

for our analysis than the more popular stepwise 
regression with backward elimination (Crawley, 

1993; Hjort & Marmion, 2008). After each iteration, 
the model was tested by the R2 result of the 

regression and the AIC (Akaike information criterion). 

The R2 shows how good the regression line fits the 
data and the AIC shows the relative quality of the 

statistical models based on the information lost 
(Field, 2013). Although it is difficult to generalize for 

different models that are used in different scientific 
fields, it is generally accepted that in order to be 

considered a valuable model the R2 value calculated 

for it should be at least 0.5, whereas models with a 
R2 greater than 0.7 are very good. In case of the AIC 

test lower values suggest a better model.   
In order to validate the best model, we used two 

approaches. Firstly we tested the significance of the 

independent variables using the significance 

coefficient, p, with a threshold of 0.01. The second 

validation method used was the residuals plot. This 
method shows the distribution of the residuals 

against a center value. For a model to be considered 
correct the distribution of the residuals should be in 

relation to the central value and it shouldn’t reveal 

any trend in the data (Field, 2013). 
 

Results 

The mean planar area of the 306 investigated 
CAs was 7.3 ha, almost two-third larger than the 

mean area of the corresponding rock glaciers 
(Onaca et al., in press). The contributing areas 

appear to be wider than longer whereas their mean 

slope ranges between 15° and 49° (Table 1). The 
mean elevation of the 306 analysed entities is 2092, 

whereas the majority of the CAs headwall heights 
are greater than 100 m. 

In total we tested a number of nine variables. 

Out of them, three (mean alt., SolRad and mean 
slope) were not significant at p=0.01. The statistical 

results displayed in Table 2 suggest that the rock 
glaciers area is strongly influenced by the width of 

the CA (R2=0.57) and the CA size (R2=0.51) and 
just slightly dependent on the headwall height 

(R2=0.34). In all three cases the relations are 

significant at the 99 percent confidence interval. A 
weaker relation was found between the rock glacier 

area and the length of the CA (R2=0.23). 

Table 1: Summary statistics of the morphometric characteristics of the contributing area parameters 

CA variables Headwall 
height 

 
RG area  

Minimum 
Length  Width  Slope Altitude Area (ha) 

48 60 15 1681 0.5 39 0.2 

Maximum 675 1590 49 2392 42.8 474 40.9 

Mean 235 342 31 2092 7.3 179 4.2 

Standard deviation 120 195 4 136 6.3 87 4.7 

Table 2: Regression coefficients of contributing area parameters; (marked values are significant at the 
significance level p=0.01). (p-value = probability value). 

CA parameters 

RG area CA size Length Width 
Headwall 

height 
Min. 

altitude 
Max. 

altitude 
Mean 

altitude 
Mean 

radiation 
Mean 
slope 

R2-values 0.511 0.232 0.572 0.342 0.027 0.026 -0.003 0.004 -0.001 

Table 3: Correlation between CA variables (Pearson test) and ANOVA test (for aspect) (* significant at 
p<0.05 level, ** significant at p<0.01 level) 

 Length Width Height min. alt. max. alt. mean alt. SolRad 
slope 
mean 

aspect 

Area (ha) 0.800 0.807 0.808 -0.051 0.403 0.191 -0.046 0.075 0.000 ** 

Length  0.396 0.800 -0.028 0.430 0.210 0.034 0.096 0.007 ** 

Width   0.569 -0.052 0.264 0.124 -0.129 0.013 0.001 ** 

Height    -0.141 0.444 0.162 -0.108 0.355 0.012 * 

min.alt.     0.819 0.948 0.057 0.062 0.781 

max. alt.      0.949 -0.006 0.250 0.236 

mean alt.       0.028 0.156 0.585 

SolRad        -0.241 0.119 

slope mean         0.230 
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Considering that not a single CA parameter was 

identified as controlling the rock glacier area, we 

applied GLM in order to test the cumulative influence 
of variables on the rock glacier area. After testing the 

collinearity, a number of strongly correlated variables 
were eliminated. Because between the CA size and 

its length, width and headwall height is a very strong 

positive correlation, when the CA size was used the 
others were not (Table 3). In a similar manner the 

aspect is also correlated with the CA size, length, 
width and headwall height and again these were not 

considered together within a model. A strong 
correlation exists also between the CA length and its 

headwall height (Table 3). Therefore, in case of the 

models in which the aspect was considered, as an 
independent variable, any of the four variables 

above-mentioned were not used, and the reverse 
was also true. The altitudes (min., max. and mean) 

are correlated to each other and therefore when 

building the model only one of these was considered. 
After completing the statistical analysis three valid 

models were obtained (Table 4). The differences 
between AIC values are not very high (694-590) 

(Table 4), but allowed us to choose more objectively 
the best model. In a similar manner the greatest R2, 

was used for achieving a reasonable statistical fit. It 

can be easily noticed that in two models we met both 
CA width and CA length. According to the AIC and the 

R2 values the final model is composed of three 
variables and has the final formula:  

Y = 1.2676863120 + 0.0021655386 * Length + 

0.0030827924 * Width - 0.0009297971 * Min. Altitude, 
where Y is the dependent variable (rock glacier 

area), the numbers are coefficients and the others 
are the independent variables. 

Table 4. A comparison of the three best obtained 
models for the rock glaciers area 

GLM model AIC R2 

CA size + CA mean alt. 694 0.41 

CA length + CA width + CA min. alt. 590 0.58 

CA length + CA width 600 0.57 

Validation 

Regarding the significance coefficient, all the 

variables within the final model proved to be 
significant (Table 5). The most significant is the CA 

width while the least significant is the minimum 
altitude of the CA. 

Regarding the spatial distribution of the errors for 

the final model (CA Length + CA Width + CA min. 
alt.) no pattern was noticed, suggesting the absence 

of systematic errors in the modelling process (Fig. 

3). The points have a relatively equal distribution on 

both sites of the median line and no obvious pattern 

can be observed. 

Table 5 Summary of the GLM model (* significant at 

p<0.05 level, ** significant at p<0.01 level) 

Independent 
variables 

Intercept 
Significance for 

each variable 

Length + Width + 
min. alt. 

0.01917 * 

Length              
0.00000 ** 

Width               
0.00000 ** 

min. alt.            
0.00045 ** 

 

 
Fig. 3: Residual plot for the GLM 

Discussion 

Several other studies outlined the importance of 
contributing area characteristics for rock glaciers 

development. Humlum (2000) assessed the 

headwall retreat rates in case of West Greenland 
rock glaciers, whereas J. Janke & Frauenfeldeler, 

2008 examined the relationship between rock 
glaciers and their contributing areas in the Front 

Range Mountains in the US Mountain West. Bolch & 

Gorbunov, 2014 analysed the characteristics and 
origin of rock glaciers based on the dependence 

between rock glaciers size and topographic 
(including CA parameters) and climatic variables in 

the Tien Shan Mountains. In all the aforementioned 
studies the extent of both the rock glaciers and their 

CA were much greater than the ones presented in 

this study. For example the mean area of the rock 
glaciers in the West Greenland is two times greater 

than the size of the Southern Carpathian rock 
glaciers, whereas in the Tien Shan Mountains this is 

eight times larger. When comparing the contributing 

areas extent, the mean values presented here (7.3 
ha) are again much lower than what was reported 

elsewhere: 11.9 ha in West Greenland (Humlum, 
2000), 420 ha in Tien Shan (Bolch & Gorbunov, 

2014) or 19.4 ha in Front Range (J. Janke & 
Frauenfeldeler, 2008). 

Similarities were identified when comparing the 

calculated headwall heights in the Southern 
Carpathian with the reported similar data in West 

Greenland. Humlum (2000) calculated a mean value 
of the headwall height of 188 m for talus rock 

glaciers and 190 m for debris rock glaciers whereas 
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in the Southern Carpathian the mean value of the 

headwall height was 179 m.  

Like in the Southern Carpathians, in the Front 
Range, the CA size (R2=0.55) and the CA width 

(R2=0.48) (J. Janke & Frauenfeldeler, 2008) appear 
to have the greatest influence on the rock glacier 

area. These results are similar with our findings, the 

only difference is that the order of importance is 
reverse in our case. In our study the most important 

factor is the CA width (R2=0.57) followed by the CA 
size (R2=0.51). This finding can be used as an 

argument to support the idea that there are more 
variables influencing the RG area but the most 

important seem to be the CA width and CA size. 

The influence of the CA size on the RG area can 
be, somehow, easily explained. The RG are 

periglacial landforms of debris-transport systems in 
the alpine areas, meaning that they are feeding on, 

are maintained and grown with the contribution of 

their source area (Barsch, 1996). According to this 
statement is more likely that larger CA to correlate 

positively with larger rock glaciers. In the Southern 
Carpathian the size of the rock glaciers is also 

influenced by lithology and aspect (Onaca et al., in 
press), whereas the bedrock fracturing of the 

headwalls was not considered because of the lack of 

suitable data. The rock type and the weathering 
rates were mentioned as controlling the size of the 

rock glaciers in other studies too (J. Janke & 
Frauenfeldeler, 2008; Matsuoka & Ikeda, 2001). 

In the present study the headwall height also 

had an important influence on the RG area 
(R2=0.34). The LR coefficient revealed here was 

much more significant than the corresponding 
(R2=0.08) reported for the Front Range (J. Janke & 

Frauenfeldeler, 2008), or even Tien Shan Mountains 

(R2=0.28). The relatively good relationship between 
headwall height and rock glacier area suggest that 

headwalls with great heights are capable to deliver 
larger amounts of materials compared to those 

headwalls with moderate heights. 
The generalized linear models (GLM) have been 

used in a series of studies on geomorphologic topics 

ranging from landslides (Goetz, Guthrie, & Brenning, 
2011; Vorpahl, Elsenbeer, Marker, & Schroder, 

2012) to solifluction (Hjort, Ujanen, Parviainen, 
Tolgensbakk, & Etzelmuller, 2014) and permafrost 

distribution (Boeckli, Brenning, Gruber, & Noetzli, 

2012). In this paper we assessed the controlling role 
of CA parameters on RG size for the first time. The 

results reported here and in the aforementioned 
studies proved the capacity of GLM to better explain 

the complex geomorphologic phenomena, than the 
simple linear regression (Goetz, Brenning, Petschko, 

& Leopold, 2015; Hjort et al., 2014). 

Conclusions 

The statistical results obtained from this 

generous morphometric database for the Southern 

Carpathian rock glaciers contributing area led to four 
main conclusions. Firstly, the contributing area 

dimensions (size, length and width) are considerably 
smaller than elsewhere (e.g. Front Range, Tien 

Shan, and West Greenland). Only the headwall 

height, slope and elevation may be compared up to 
a point with others elsewhere. Secondly, rock 

glaciers are complex landforms resulting from the 
combination of many topographic, climatic and 

lithological variables.  
The CA width and area together with the 

headwall height play a significant role in controlling 

the development and the extent of the rock glaciers 
in the Southern Carpathians. Thirdly, the GLM 

proved to be a reliable tool to statistically explain the 
role of rock glaciers developmental controls. Our 

model was evaluated to have a reasonable fit (R2 = 

0.58) in our approach to test the cumulative 
influence of CA variables on the rock glacier area. 

Finally, both LR and GLM analysis revealed that the 
size of the rock glaciers can only be partly explained 

by the characteristics of the CA. 
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Abstract 

The caves in Hungary have been protected for a long time. The 
current national legislation on nature conservation states that all 
known and unknown caves are under ex lege protection but the 
karst areas above them are not. The territories above the caves 
can be owned by the state but also some of them belong to 
private owners, thus a great diversity of economic activities are 
conducted on them. Anthropogenic activities endanger both 
directly and indirectly the caves environment and the karst ground 
waters. The damages and pollution of caves take place through 
the epikarst systems which are in direct connection with the 
topographic ground surface. Therefore, it is of special significance 
to emphasize the natural processes taking place in epikarstic 
systems as well as to analyze the changes within epikarst terrains 
caused by human impacts. The effects of human impacts on 
epikarst system in the area of the Tapolca karst were analyzed 
both by field and laboratory methods. The historical evolution of 
land cover and land use was assessed related to the impact on 
the abiotic elements (soil and karstic cover-deposit, water) in 
Tapolca area. The intrinsic vulnerability was assessed using the 
semi-quantitative COP Method. The results show high resource 
vulnerability in all analyzed epikarstic sites. 

Keywords: karst system, land cover, intrinsic vulnerability, 
human impacts, epikarst, karst aquifer 

 

Schimbări în peisajul carstic și în sistemul 
epicarstului din zona carstică Tapolca, nord-
vestul ținutului muntos Balaton, Ungaria 

 Rezumat. Protecția peșterilor are o  lungă tradiție în Ungaria. 
Conform legislației naționale curente referitoare la conservarea 
naturii, toate peșterile din Ungaria sunt protejate de lege dar nu și 
terenurile carstice aflate deasupra lor. În cadrul teritoriilor 
carstice, deopotrivă aflate în proprietatea statului și în proprietate 
privată, au loc diferite activități economice care degradează și 
amenință direct și indirect calitatea mediului endocarstic și a 
depozitelor acvifere carstice. Degradarea și poluarea peșterilor are 
loc prin intermediul sistemului epicarstic, aflat în conexiune directă 
cu suprafața topografică. Din acest motiv este extrem de 
importantă cunoașterea proceselor naturale care au loc în 
sistemele epicarstice în relație cu schimbările cauzate de impactul 
antropic. Efectele impactului antropic asupra sistemului epicarstic 
Tapolca au fost analizate pe baza observațiilor de teren și a 
analizelor de laborator. Evoluția istorică a modului de acoperire a 
terenului a fost evaluată în relație cu impactul generat asupra 
mediului abiotic (sol și depozite carstice, apă) în zona Tapolca. 
Vulnerabilitatea intrinsecă a fost evaluată aplicând metoda 
semicantitativă COP. Rezultatele obținute arată că vulnerabilitatea 
resurselor carstice este extrem de ridicată în toate siturile 
epicarstice analizate. 

Cuvinte-cheie: sistem carstic, acoperirea terenurilor, 
vulnerabilitatea intrinsecă,  impact antropic, epicarst, acvifer 
carstic. 

Introduction 

Karst is a unique, non-renewable resource with 

significant biological, hydrological, mineralogical, 
scientific, cultural, recreational, and economic values 

(BC Ministry of Forests, 2003). On the other hand, 

karst terrains are very sensitive areas. Their 
sensitivity is attributed to the system of the three-

dimensional effect area (Parise & Pascali, 2003; Ford 
& Williams, 2007; Parise, 2010). The human 

activities can produce intentionally or not severe 

impacts, often with irreparable damages in karst 
terrains. For example, land degradation caused by 

deforestation and overgrazing lead to soil erosion 
and destruction of the epikarst. Mining activities and 

limestone quarrying processes conduct to 

irreversible changes of landscape and karst features, 
and disturb karst groundwater resources. Whichever 

groundwater is vulnerable to human activity, 

because no groundwater is completely isolated from 
the above-ground environment. The degree of 

vulnerability depends on environmental and 
hydrogeological conditions, contaminant types and 

the time-scale of interest. 

The distinctive hydrology and landforms of karst 
create a very special environment (Parise & Gunn, 

2007) which distinguishes them from fissured and 
porous aquifers. Carbonate rocks that crop out and 

contain karst aquifers are extremely vulnerable to 
contamination (Ducci, 2007). Consequently, the 

transport of pollutants within karst aquifers may be 
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extremely rapid and the attenuation is greatly 

limited (Marin, Andreo, & Mudarra, 2010).  

The vulnerability assessment of inhabited karst 
terrains is extremely important for planning of a 

sustainable land use types, and also for sustainable 
use, protection and conservation of groundwater 

resources (Móga & Horváth, 2004; Keveiné-Bárány, 

2005; Lóczy, 2006; Knáb et al., 2012; Móga et al., 
2013).  

The concept of the vulnerability of groundwater 
was created by Margat (1968) in the middle of the 

twentieth century and it is based on the assumption 
that the soil-rock-groundwater system may provide 

a degree of protection against contamination of 

groundwater by „self-purification” or „natural 
attenuation” (Zaporozec et al., 2002). Later, Albinet 

and Margat (1970), cited by Vrba & Zaporozec 
(1994), described aquifer vulnerability as being the 

possibility of percolation and diffusion of 

contaminants from the ground surface into natural 
water – table reservoirs, under natural conditions. 

However, according to International Association 
of Hydrogeologists “vulnerability is an intrinsic 

property of a groundwater system that depends on 
the sensitivity of that system to human and/or 

natural impacts (Vrba & Zaporozec, 1994)”. Thus, 

vulnerability is independent of whether or not 
contaminants are present and which focuses 

primarily on a description of natural environmental 
conditions is referred to as intrinsic vulnerability. 

Vulnerability assessment consists in assembling 

of relevant information that characterizes 
groundwater vulnerability in order to produce a map 

that distinguishes areas of greater vulnerability from 
areas of lesser vulnerability. Over the last decades, 

numerous methods were developed for mapping 

intrinsic vulnerability of groundwater to 
contamination, and most of them use the 

advantages given by geographical information 
systems (Ducci, 2007). Review studies have 

discussed the vulnerability concepts and methods for 
porous and karst aquifers, published by Civita 

(1993), Vrba & Zaporozec (1994), Gogu & 

Dassargues (2000), Magiera (2000), Focazio (2002), 
Drew & Dunne (2004), Filippini et al. (2013), Foster 

et al. (2013), Iván & Mádl-Szőnyi (2017).  
Due to the specific features of aquifers in 

carbonate rocks, methodologies have been created 

specially adapted for karst groundwater vulnerability 
assessments, which are quite different from those 

encountered in porous aquifers. As vulnerability 
maps are used as environmental management tools, 

it is essential to be able to estimate their reliability 
and ensure that the conceptual understanding of 

prevailing hydrogeological conditions is valid 

(Zwahlen, 2004; Vías et al., 2006; Polemio et al., 
2009).  

In European Union, concerns regarding 

management and vulnerability of aquifers in 

carbonate rocks have resulted in several programs, 
starting with COST 65 (Co-Operation in Science and 

Technology, 1995). Then, in 2003, the COST 620 
task group, action “Vulnerability and Risk Mapping 

for the Protection of Carbonate- Karst- Aquifers”, 

proposed the “European Approach” method. 
Subsequently, in the framework of the “European 

Approach” (Daly et al., 2002, Zwahlen, 2004), 
particular methods were especially designed for 

karst environment; some of them considering also 
the function of the epikarst and of the karst network 

(Doerfliger & Zwahlen, 1998). One of the karst-

specific methods is the COP method. It was 
developed at the University of Malaga (Vías et al., 

2002; Vías et al., 2006), and it is based on three 
factors that give the acronym of method: 

concentration of flow (C), overlying layers (O), and 

precipitation regime (P). Since COP method was 
proposed (Vías et al., 2002), it was applied and 

tested in different karst systems from Europe and 
other geographic regions (Vías et al., 2006; Ducci, 

2007; Doummar et al., 2012; Andreo et al., 2006; 
Andreo Ravbar, & Vias, 2009; Marin, Andreo, & 

Mudarra, 2010; Bensaoula et al., 2016). 

Due to geological and petrographic features of its 
territory, Hungary is relatively poor in caves 

compared with the surrounding countries (Dányi, 
2011). This fact is one of the main reasons why all 

known and unknown caves are legally protected. 

Unfortunately, the law       refers strictly to caves 
and does not take into consideration the karst 

terrains that are above the caves and where 
different human activities could have negative 

impact on epikarst and karst groundwater. 

In Hungary, studies concerning human impacts 
on karst landscape and also on karst groundwater 

vulnerability were published by Keveiné-Bárány 
(1987), Mádlné Szőnyi (1997), Mádlné Szőnyi & Fule 

(1998), Bárány Keveiné et al. (2001), Mari (2003), 
Móga & Horváth (2004), Keveiné Bárány et al. 

(2007), Alföldi & Kapolyi (2007), Bárány Keveiné & 

Samu (2009), Mádlné Szőnyi (2009), Móga et al. 
(2010), Iván et al. (2011), Samu et al. (2012), Móga 

et al. (2013).  
In this paper we present the results of 

investigations on changes in landscape karst system 

that has been induced by human activities in the last 
century within Tapolca town area. Abiotic and biotic 

ecological factors were investigated within area of 
epikarst system. In addition, the intrinsic 

vulnerability of groundwater Tapolca cave system 
was assessed and mapped using the COP method. A 

preliminary study regarding changes in the Tapolca 

karst landscape that have been induced by anthropic 
activities was published by Móga et al. (2013). In 

Hungary, the COP method was applied previously by 
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Székvölgyi et al. (2011 in the Bükk karst system, in 

North East Hungary. 

Data and Methods 

Study area 

This study was conducted in the Tapolca karst 

system. It is a basin-like small region located 

between Keszthely Mountains and Balaton Highlands 

(Fig. 1 and 2) and covers an area of about 25 km2. 

The Tapolca basin mainly consists of Sarmatian 
limestone, named Tinnye formation (Budai & 

Császár, 1999), and is surrounded by extinct alkaline 
basalt volcanoes truncated cone shape that were 

described as buttes (Gadányi, 2015). 

 

Fig. 1: Map of karst terrains in Hungary and location of the Tapolca study area 

The largest residual cone Badacsony (438 m) 

rises on the southern margin of the Tapolca basin. 

The nearly horizontally Sarmatian limestone strata 
barely rise above the average surface of the Tapolca 

basin, which has altitudes ranging between 120-160 
m above the sea level. These Sarmatian strata 

extend from north of Tapolca town to the Haláp 

basaltic cone. Overall, the shallow limestone beds do 
not stand out in a particularly way within the 

landscape. Therefore, the karst surfaces could be 
described as unspectacular. The common features 

that occur are shallow sink holes. 
On the outcrops surfaces there are root karren. 

The small sized and shallow dolines, which are the 

diagnostic landforms, are present mostly at the 

contact with the dolomite and Sarmatian limestone 

zone (Futó, 2003) in a relatively high density (Fig. 
8). Some of them are arranged in rows, but others 

have coalesced into uvalas. In porous limestone 

beds, the level of karst water is close to the 
topographic surface during the whole year.  

If the water level is high, the karst water rises 
and feeds temporary the karst springs. Near the 

vicinity of Zalahaláp village there are several 

temporary lakes that were formed in those karst pits 

where an impermeable layer material overlies at 

their bottoms. The Main Dolomite Formation, which 
forms the underlying structure of the basin, rises 

above ground on the eastern part of the Tapolca 
karst basin and occurs as blocks that are slightly 

higher than the average surface area of the karst 

region. This area consists of karst cones that hide 
remnants of the upper Cretaceous peneplain. 

However, from geomorphological point of view, this 
part of the Tapolca karst area is the most diverse 

due to both paleokarst and recent karst landforms 
that occur. On its surface more or less conical 

features alternate with shallow dolines. Just like in 

other areas of the Bakony Mountains, trace amounts 
of bauxite occur in sink holes. 

The Tapolca karst system is located in the center 
of the Tapolca Basin, at the foot of the 

southwestern extensions of the Bakony Mountains, 

in the northern side of the Lake Balaton, but outside 
of the Balaton Upland National Park’s borders.  

Under Tapolca town, just 10-15 m below the 
topographic surface, there is a cave system, from 

which a line of about 9 km long include the Lake 
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Cave, Hospital Cave, and Berger Károly Cave (Fig. 2, 

3, 4).  

 

 

Fig. 2: Location of the Tapolca karst. Key: 1 – 
stream; 2 – spring; 3 - lake; 4 - contour lines 
(5m); 5 – forest; 6 - open karst; 7 - cave, 8 - 
sample areas. Sampled sites: A – Anonym 
spring; B – Lower Cser lake; C – Upper Cser 
lake; D –  temporary stream; E – Anonym 
lake; F – Pokol (Hell) lake. Caves: 1. Lake 
cave, 2. Hospital cave, 3. Berger K. cave 

They have hydrothermal origins (Futó, 2003). 

The labyrinth of passages running underneath the 
town was discovered in 1902, during the digging of 

a well. The passages are flooded with karst water, 
which can easily be contaminated by infiltrations 

that come from aboveground. The Lake Cave it was 

designated a protected area in 1942 and placed 
under strict protection since 1982. Many small 

collapses, sinkholes and shallow depressions, inside 
and outside of the town area, reveals that there is a 

larger and complicated cave system beneath the 
topographic surface. 

 

 

Fig. 3: Aerial view of Tapolca town showing the 
sketch of the Tapolca caves system (red line) 
that is developed beneath the town 
(http://www.termeszetvedelem.hu/_user/c
ave_images/4450-1_1355994454.jpg) 

Most probably, such a collapse of the 
underground cave-system gave rise to the pit that is 

located right near to the Tapolca town hospital. Due 

to the flat surface of its bottom, the depression is 
used as a football field ever since it occurred. The 

karst water from the Tapolca caves system is 
thermal, with temperatures reaching 40oC. It is 

drained by the springs that emerge in the Mill Lake 
(Malom) (Fig. 4). In order to use the thermal water 

for curative reasons and wellness, a hotel was built 

above of the hollow that is connected to the cave 
system a few years ago. 

 

Fig. 4:  Cross section through the karst system showing the development of the Lake Cave and Hospital 
Cave beneath Tapolca town, with chambers and galleries that are flooded by thermal waters 
flowing to the Mill Lake. Not drawn to scale (After Szabó, 2004)

The Tapolca karst area is one of the most 

vulnerable and impacted karst system from 

Hungary. The historical land use has undergone a 

significant change during the twentieth century. 

Limestone mining, both domestic and industrial, as 

well as bauxite mining, caused significant 

http://www.termeszetvedelem.hu/_user/cave_images/4450-1_1355994454.jpg
http://www.termeszetvedelem.hu/_user/cave_images/4450-1_1355994454.jpg
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environmental damages: have changed natural 

landscape and produced particular antropogenic 

landforms, have altered and modified the natural 
vegetation, and disturbed the groundwater flows. 

Deep mining has produced surface collapses that 
changed the topographic surface. Even nowadays, 

regarding land use, in certain respects this is far 

from being environmentally friendly and sustainable. 
The human settlement that overlaps on Tapolca 

cave-system increases its vulnerability. Local 
authorities but also town `s people in general, 

hardly take into account the vulnerability of this 
special environment that is the karst system. These 

problems are connected with regulation flaws from 

recent decades, poor consideration of the 
privatization, and current spontaneous natural 

processes. Currently, the main source of pollution 
that threats the groundwater from the Tapolca cave 

systems are waste waters. Because of the reasons 

mentioned above, the Tapolca karst system 
deserves special attention and treatment. 

Gathering data 

The main goal was to assess the wide range of 

anthropogenic impact in the Tapolca karst area.  
Firstly, our investigations were focused on the  

landscape changes caused by land use practices 
throughout the centuries. Thus, the karst landscape 

changes and alternations in coverage on multi-time 

planes were examined by integrated field surveys 
and GIS methods (Mari, 2003; Knáb et al., 2012; 

Móga et al., 2010). Topographic maps based on 
successive surveys (1774, 1856), EOTR (Unified 

National Map System 1985) 1: 100 000, and, SPOT 

IV images (2006) were used for mapping patches of 
different land uses in each year. The nomenclature 

of the Corine Land Cover Classes was used 
(http://land.copernicus.eu/pan-european/corine-

land-cover). 

Using the abundances of land uses, the relative 
frequencies of the different categories of each type 

of landscape element in each year were calculated 
and the proportion of each type of landscape 

element was graphed for the different years. 
Secondly, the traceable changes that occur in the 

hydrosphere, biosphere, pedosphere, and epikarst 

system caused by anthropogenic processes were 
analyzed. The quality of surface waters was 

assessed using the biological assessment method 
and laboratory chemical tests. The water samples 

were taken from five sites – four lakes and one 

spring (Fig. 2). Measurements were done and 
assessed following the official Hungarian standard 

methods MSZ 12749 (1993). 
The vegetation cover and soil microbial 

communities were investigated as biotic factors that 
control the intensity of the karst corrosion 

processes. In the end, for assessing and mapping of 

intrinsic vulnerability of the Tapolca karst system, it 

was applied the semi-quantitative COP Method (Vías 

et al., 2006). 
The intrinsic vulnerability reveals the karst 

sensitivity to human activities that is assessed by 
mapping its geological, geomorphological, 

hydrogeological, climatological, vegetation and land 

use conditions. Intrinsic vulnerability depends 
exclusively on the natural proprieties of aquifer, 

which are linked to soil, lithology, hydraulic 
proprieties, recharge, and is independent of the 

nature of the contaminant (Ducci, 2007).  
The vulnerability of the karst system is assessed 

according to the semi-quantitative COP method as 

the product of three factors (Fig. 5): the O factor 
refers to the capacity of the overlying layers, namely 

soil and unsaturated zone, to attenuate the 
contaminant, the C factor (concentration of flow) 

expresses the effect of the different infiltration 

processes, while the P factor incorporates the role of 
precipitation conditions in the definition of 

vulnerability (Vías et al., 2006). Finally, the COP 
index is assessed multiplicatively and refers to 

resource vulnerability. The assessment scheme of 
the C, O and P factors, according to the COP method 

(Vías et al., 2006), is presented in Fig. 5.  

Geomorphological mapping of the study area was 
made using topographical maps of the Hungarian 

Army, 1: 10 000 scale. Geological information was 
provided by the 1: 100 000 geological series maps, 

published by the Hungarian State Geological 

Institute. 

Results and Discussion 

Landscape changes over time 

Changes in the landscape of the Tapolca karst 
terrain over decades were studied according to 

changes in the land uses and land cover. 

Changes in topographic features 

In the study area, the degradation of the relief 
surface is primarily related to mining activities. 

These activities caused directly and indirectly 
substantial changes in the karst landscape on the 

surface and below the surface as well. The 

limestone quarrying for building materials has been 
shaped the landscape for centuries. Practically, at 

the outskirts of every village there is at least one 
limestone quarry in active operation. Also, in many 

places there are small abandoned open mining pits. 

These indicate that small quarries have satisfied 
local needs. However, geomorphic impact of 

quarrying is revealed by typical montanogenic 
landforms, sensu Erdösi (1987). 

A particular activity that caused significant 

changes on the surface was military training.  
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Fig. 5: The detailed assessment scheme of the COP method for intrinsic vulnerability mapping of karstic 
areas (University of Malaga, Vías et al., 2006) 

In decades that followed the Second World War 

the area was used by Hungarian army for field 
training exercises of artillery and tanks. 

Hundreds of meters of trenches and anti-tank 

positions that were made still exist (Fig. 6).  
 

 

Fig. 6: The army “prints” on the abandoned training 
field is slowly invaded by spontaneous 
vegetation, but indubitably it will require a 
long time to be definitively removed from the 
landscape (Foto by Móga, 2010) 

During the military training tasks, the wheel of 

the tanks drew an extensive network of dirt road. 
Pits developed from explosion of projectiles and tire 

tracks destroyed and removed the already thin 

patchy layer of soil that covers the limestone tablet. 
Overall, all these military trainings contributed to the 

increase of the open karst area surface. Even 
endokarst was used for military reasons. Thus, 

during the Cold War, in some rooms of the Hospital 
cave a nuclear bunker and military hospital were 

established.   

Changes in land uses/land cover 

Figure 7 shows the profile of the land uses and 

their cover proportion within the study area for each 
analyzed year. In the eighteen century the most 

abundant uses were the pastures. The proportion of 
arable land was small and natural forests covered 

around one third of the area. In next century, the 

surface area of arable land increased to the 
detriment of pastures. Land use has become more 

diverse in the next two centuries. These changes in 
land use lead to a more diverse landscape, but with 

effects in natural vegetation. In the study area, the 
natural vegetation related to the climate condition 
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consists of pure oak forests, which are prevalent, 

mixed forest of oaks with hornbeam, and dry 

circum-pannonian grasslands (Fekete et al., 2014; 
Zólyomi, 1967). 

 

 

Fig. 7: Changes of the land cover in the study area 
between 1774 and 2006 

Around the springs, temporary small running 
waters and lakes, there are typical wetland 

vegetation and marsh meadows that provide 
valuable wildlife habitats. Due to anthropogenic 

activities, the natural vegetation has been heavily 

transformed during the past centuries. The surface 
area of natural forests has been decreased, and 

scrublands increased in the last two centuries due to 
both deforestation and to the continuous 

abandonment of the traditional agricultural and 
livestock farming activities on grasslands (fig. 8). 

 

 

Fig. 8: Typical landscape in the Tapolca basin - dry 
grasslands and shrubs that grow in shallow 
dolines. In the background, the slope hills 
are vegetated by forest plantations and semi 
natural forests. The hills are volcanic cones 
(Foto by Móga, 2010) 

However, in order to achieve an enhanced 

comparability, several categories of land cover maps 
should be combined for 1985 and 2006. The 

percentage values concealed many changes that 

occurred naturally since there was not even 1% 

difference between the forest cover in 1784 (32.7 

%) and 2006 year (33.6%). While the forest area 
increased slightly, tree species composition has 

changed greatly between the two years. The 
proportion of the natural deciduous forests 

decreased significantly, and the planted forests have 

replaced them, in particular with those consisting of 
alien pine species (Móga et al., 2010). 

In terms of appearance, the tree species 
composition and functions of the newly planted 

forests are certainly different of the natural ones 
and far from ideal. For example, the largest planted 

forest is located between Diszel and Zalahaláp 

villages and it is dominated by monospecific stands 
of alien black pine (Pinus nigra). The structure and 

species composition is changed by the occurrence of 
Quercus sp. and Fagus sp. in some areas of this 

forest. There should be mentioned that on the map 

of 1856, the vineyards and orchards were not clearly 
marked. For this reason, the area covered by forest 

is older than 1784. Alien aggressive invasive black 
locust trees are dominant along roads and canals in 

spontaneous woody shrubs. Bauxite mining deeply 
changed water shortage having as a consequence 

the degradation and threat of the habitats of rare 

plant species, especially the rare wetland orchid 
plant species. Due to agriculture practices, the water 

level regulation and peat extraction, the typical plant 
communities have been irredeemably destroyed and 

drying wet meadows, hayfields and drought-tolerant 

plant communities have taken over their place. 

Changes in the karst's ground cover due to 
natural and anthropogenic effects 

The Pannonian sandy deposits that overlay on 

the Sarmatian limestone were largely eroded by 
external forces (the wind and the water). As a 

result, the Sarmatian limestone bedrock, which 
slightly slopes from north to south, has outcrops or 

is close to the ground surface. Because patches of 
open karst alternate with covered karst, the Tapolca 

karst terrain has a mosaic like pattern. 

Soil and sediments were sampled for analyses 
along a transect between Zalahaláp village and the 

Cser lake (Fig. 2). During the field surveys, we 
found that the non-karstic cover sediments - marine 

Pannonian sands, lacustrine gravels and sands - 

were poorly affected by soil development processes. 
Paleokarstic pits are filled with red clayey sediments. 

Open karst areas are completely unsuitable for 
agricultural purposes. We found only small patches 

of karst lithomorphic soils. Evolved clayey, sandy 

soils and leptosols with low fertility are on covered 
karst areas.  

Military training activities from last century 
caused serious damages of the soil profile and grass 

cover in the karst region. Ironically, after the army 



Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XVI, Issue 1 (June 2017), pp. 12-25 
http://dx.doi.org/10.5775/fg.2017.074.i 

19 

has abandoned the place, it was discovered and 

conquered by off-road motorbike riders and all-

terrain vehicle riders. Consequently, due to the lack 
of any regulation, the area is still a “battlefield”, so 

there is little chance that the soil and vegetation to 
recover in the near future (Fig. 6). 

Quality and quantity changes in surface 
waters and karst waters  

The once abundant karst water resources of the  
Tapolca karst are nowadays heavily diminished due 

to the karst water leve0, the lowering was caused by 

the bauxite mining during the last century. The 
previous equilibrium state of the karst water system 

is damaged which caused drying up of some 
springs, streams and lakes, and other have become 

temporary water bodies. 
For example, the water extraction related to the 

deep mining of bauxite from Nyirád led to the dry 

out of the Holy spring that is in the vicinity of the 
Véndek Mount (Fig. 2). The Holy spring arose at 165 

m above sea level, which is one of the highest 
points of the Tapolca karst terrain. After the mining 

activities were closed, the water extraction has not 

ceased. The karst groundwater extraction continues 
due to continuous increase of the need for drinking 

water in the region. In conclusion, it is improbable 
that the karst water to entirely recharge the water 

table in order to be recovered at the former level. 
The Szentkút spring probably dried out forever. 

Small running waters were also impacted. Due to 

the karst water depression caused by the bauxite 
mining in and around Nyirád village, the Viszló 

creek, that crosses the western part of Tapolca 
town, is practically dried out because its main 

source, the karst water, was disturbed. Tapolca 

town is crossed by the Tapolca creek that is the 
main drainer of the karst system in this area and 

flows into the Balaton Lake.  
The water of the Tapolca Lake cave is drained by 

a karst spring that rises on the bottom of the Mill 
Lake. The connection between the Mill Lake and the 

lakes from the Tapolca cave is clearly proven. Apart 

from the water tracer tests that were used, there is 
a living creature which proves the hydrological 

connection between the underground lakes and the 
Mill Lake. It is the small species of freshwater fish 

common minnow (Phoxinus phoxinus L.) that lives in 

the underground lakes of the Tapolca cave that 
migrates between lakes (Fig. 7). The water of the 

Tapolca creek and the Mill Lake has been artificially 
heightened. This has been done with the aim of 

keeping the water at a constant level so that the 

visitors of the lake may go boating. 
The Tapolca creek serves as a very important 

indicator of the changes that occur within the 
underground karst-hydrological system. After the 

extraction of water for mining purposes during the 

eighties of the last century, the first sign of impacts 

on karst water was the cooling and freezing of the 

Mill Lake water in the winter because the amount of 
thermal water from caves that flows in the lake has 

significantly decreased. But, the most conspicuous 
impact was the disappearance of the water from the 

Tapolca Lake Cave, which affected the tourism 

interests for the town. At one point, the authorities 
were forced to decide whether the thermal karst 

waters will continue to be used for mining and 
industrial activities, with negative consequences on 

the karst system, or tourism, recreation and nature 
conservation will prevail. However, even if the 

extraction of karst water has not ceased, because of 

the water supply needs of the settlements from the 
Balaton Lake shore, there are positive signs that the 

underground karst water system has begun to 
regenerate slowly. Thereby, today, the level of 

Tapolca Lake Cave has almost returned to its natural 

state.  
The karst water of the Tapolca karst system is 

thermal with curative properties. Considering this 
natural source and its value for economic 

development of the town, the medium-term 
development plans of Topolca town include the 

construction of several tourism infrastructures that 

will use the thermal water for medical treatments, 
beauty and well-being. The implementation of this 

plan needs extreme caution in order to prevent the 
harmful effects on the karst system, considering that 

the establishment and operation of these kinds of 

infrastructures involve extraction and consumption 
of considerable amount of karst water. In the 

meantime, it has already been built and opened for 
use a thermal bath at a four stars’ hotel which is the 

first great step of the implementation phase of the 

program.  
The results of chemical analysis of all water 

samples collected in 2010 from the Tapolca karst are 
showed in table 1. The pH of the water samples was 

neutral or slightly alkaline. The conductivity and 
total hardness data suggests that the main source of 

the Anonym Lake, Hell Lake and Lower Cser Lake is 

mainly rainwater (Fig. 2).  
The low values of constant hardness (less than 2, 

in each case) shows that the lakes are relatively 
clear. Inorganic anions from the samples (sulphate, 

chlorite and nitrate) are also low or below the limit 

of detection.  
Regarding the occurrence of the nitrogen forms, 

the amount of ammonium ion exceeded 2 mg/l, 
which represent the lower limit of pollution. 

This fact could be connected with the intensive 
grazing. The orthophosphate content of the Lower 

Cser Lake and the Pokol Lake was higher compared 

to previous determinations that were made in 2009 
(Knáb et al., 2010). 
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Table 1: The result of chemical assessment of the epikarst and endokarst waters from the Tapolca karst 

system in 2010

Parameter Name of the sampled sites 

Anonym 
spring (A) 

Lower 
Cser Lake 
(B) 

Upper 
Cser Lake 
 (C) 

Creek 
(D) 

Anonym 
Lake 
(E) 

Pokol 
Lake (F) 

pH 7.5 7.4 7.2 7.7 7.5 6.8 

Conductivity (μS/m) 514 446.0 214.0 503.0 362.0 240.0 

Hydrogen carbonate 154.9 135.1 59.1 152.0 112.6 67.6 

Calcium (mg/l) 46.8 24.8 15.3 46.8 31.5 15.3 

Magnesium (mg/l) 31.5 29.3 12.1 37.4 47.7 68.5 

Chloride ion (mg/l) 0.7 1.1 1.1 0.4 0.0 0.7 

Nitrate (mg/l) 5.80 0.96 1.0 4.33 0.02 0.64 

Nitrite (mg/l) 0.01 0.04 0.08 0.02 0.02 0.14 

Ammonium (mg/l) 0.295 2.365 2.941 0.472 0.855 1.253 

Phosphate (mg/l) 0.004 4.349 0.124 0.005 0.006 0.547 

Total-hardness (°dH)  8.13 6.8 2.8 8.67 11.07 15.87 

Alkalinity (mg/L CaCO3 
equivalent ) 

7.11 6.20 2.71 6.98 5.17 3.1 

Constant hardness (°dH) 1.03 0.6 0.09 1.69 5.90 12.77 

       

The characteristic household nitrate and 

phosphate values are indicators of significant or 
excessive nutrient content of water and advanced 

eutrophication process of lakes, excepting the 
Anonym Lake. According to water quality standards 

from Hungary, the water from Anonym spring and 

the Creek, which drains the spring, the water 
belongs to good and excellent quality class.  

Intrinsic vulnerability of groundwater 
resource from the Tapolca karst area 

To consider and to treat the karst as a complex 
ecosystem, in order to protect the integrity of karst 

systems as well as individual karst features 
represents an important key element of karst 

research and karst management (BC Ministry of 
Forestry, 2003). 

In the present study we examined the 

vulnerability of the semi-confined Tapolca karst that 
is outside of the area of the Balaton Upland National 

Park based on the semi-quantitative COP Method. 
Consequently, the study area has been strongly 

affected by human activities for very long time. 

Currently, besides of the limestone quarries and 
grazing, numerous waste disposal sites threat the 

karst water from Tapolca. 
In the study area, the aquifer is formed mostly 

by Upper Triassic Great Dolomite Formation, which 
is covered with Miocene – Pliocene deposits (Budai 

& Császár, 1999; Futó, 2003). The thick dolomite 

has good transmissibility, water-yield capacity and 
water retention capacity. The Upper Miocene 

limestones, towards Tapolca town, are partially 
associated with the main karst water aquifer of the 

Transdanubian Central Range (Alföldi & Kapolyi, 

2007). The limestone of the Upper Miocene Tinnye 
Formation is very important in recharge. The Upper 

Pannonian volcanism produced significant basalt 

beds that restrain the underground water flow 
(Budai & Császár, 1999). 

In order to assess the vulnerability, the data for 
each factor were computed following the 

assessment scheme of COP method. The O factor 

represents the natural protective capability of the 
soil and lithological layers above the saturated zone. 

While percolating through the soil, contaminants 
may be subjected to mechanical, physicochemical 

and microbial processes leading to their degradation 
or dilution (Ravbar, 2007). The AGROTOPO spatial 

soil information system (scale 1:100000) was used 

as a base map to evaluate the OS sub-factor (soil 
texture, structure, thickness) in the study area. 

These data were refined on the bases of field 
observations (Kiss, 2012) and of satellite images 

(e.g. the OS values were corrected to 0 in the area 

of quarries). To determine the lithology sub-factor 
(OL), data on confining conditions (cn), lithology and 

fracturing (ly), and thickness (m) of each stratum of 
the unsaturated zone is needed. These data were 

gained from geological maps, with and without 
quaternary deposits, and by compilation of available 

literature (Budai & Császár, 1999; Gondárné Sőregi 

& Gondár, 1988; Alföldi & Kapolyi, 2007; Selmeczi, 
2003). The total thickness of the unsaturated zone 

was obtained by subtracting the estimated elevation 
of the groundwater table from the digital terrain 

model. 

The C factor refers to the surface conditions that 
control water flowing towards the water table. The 

assessment scheme of the C factor distinguishes 
between the recharge areas of swallow holes and 

the rest of the catchment. Since within the study 

area the recharge through swallow holes or sinking 
streams is not typical, the guidelines of the second 
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scenario were followed. In order to assess the C 

values, geomorphological features (sf: surface karst 

features, permeability of surface layers), slope 
inclination (s) and vegetation cover (v) were taken 

into account. The resulting O and C maps are 

represented in Fig. 9. 

The P factor considers the ability of the 
precipitation to transport contaminants from the 

surface to the groundwater. 

 

Fig. 9:  The maps of O and C factors in the Tapolca karst area. O map: Protection value: 1- very low; 2-low; 
3 medium; 4- high; 5- very high. 6 -settlement. C map: Reduction of protection: 1- very high; 2-
high; 3- medium; 4- low; 5 - very low; 6 – settlement

Its assessment is based on the quantity (PQ) and 
temporal distribution (PT) of the precipitation. After 

processing and computing the recorded precipitation 

data at the local meteorological stations, the 
obtained P factor value was homogenously 9 for the 

entire area. This value means that the reduction of 
protection caused by the precipitation is very low. 

Lastly the C, O and P scores were multiplicated and 

the resulting COP scores were devided into five 
classes, where class 1 represents areas with 

extreme vulnerability, and class 5 shows the areas 
of very low vulnerability. 

According to the resulting COP intrinsic resource 

vulnerability map (Fig. 10), the highest vulnerability 
in the Tapolca karst corresponds to sites where 

outcrops of the Tinnye limestone formation are 
located.  

In those places where quaternary deposits are 
absent above the karstified limestone, and the slope 

gradient is low, the thin soil layer associated with 

sparse vegetation are unable to prevent the quick 
infiltration. It is important to note, that numerous 

illegal or inappropriate waste deposits occur exactly 
in the areas of extreme vulnerability. 

 

 

Fig. 10: Resource vulnerability map of the studied 
area. Vulnerability classes: 1- very high; 2-
high; 3- medium; 4- low; 5- very low, 6 - 
settlements 

The outcrops of the Great Dolomite formation 

that stretches to North -West of the Haláp Mountain 
are also categorized as highly vulnerable. 

On the contrary, the basalt area of the Haláp and 

Csobánc mountains shows very low vulnerability, 
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since in this area the karst water-table is at 

hundreds of meters below ground. It is important to 

note that the low vulnerability refers just to the 
karst aquifer. Along the border of limestone with 

basalts or the clayey Somlói Formation, springs are 
located 100-150 m higher than the karst water-table 

from Triassic limestone layers (Budai & Császár, 

1999). Since these basalts are fissured, and there 
are open cast basalt mines, the water of these 

sources can easily became contaminated. On the 
vulnerability map, the open cast limestone mines are 

easily recognizable. These “scars on the landscape” 
appear on the vulnerability map as high vulnerability 

patches surrounded by areas where vulnerability is 

of 1-2 class lower.  

Summary of factors that threat the Tapolca 
karst landscape and general conclusions 

Based on the analysis of the land use, over half 

of study area is covered by agricultural land and 
forests. Most of the terrains are not suitable as 

arable land because of soils with low fertility. On the 
other hand, the pastoralism is a traditional activity in 

the area. Over decades, the pastures have been 

overgrazed by sheep flocks. As a consequence, 
pastures have poor quality. The intense trampling 

has caused significant soil erosion. The gross 
amounts of manure dropped by animals create an 

adverse aesthetic impact and source of nitrate 
pollution in groundwater. 

To prevent degradation of shallow soils and to 

protect surface and groundwater quality it would be 
desirable to define the reasonable level of grazing 

on these sensitive areas. The biological, 
hydrological, physical, chemical and all 

anthropogenic processes related to the soil cover 

have a significant impact on the state of the Tapolca 
karst. The inappropriate use of the land, the 

inadequate agricultural practices combined with the 
uses of various chemicals has degraded soils profile 

and their buffering effects on pollution. 
Traffic impacts are not negligible, also. Along the 

roads running through the karst region the 

technogen and transportation effects (sensu Erdösi, 
1987) from traffic, should not be neglected, 

especially that recent studies have shown that 
chemical pollution from roads may adversely affect 

the aquatic environment (Maltby et al., 1995; 

Meland et al., 2010; Helmreich et al., 2010), even 
these kind of impacts span a much long time frame. 

Road runoff water contains a wide variety of 
chemical pollutants originating from vehicles (heavy 

metals - lead, copper, zinc, cadmium and oil), the 

road surface, technical infrastructure, maintenance 
such de-icing and vegetation control (Meland, 2010; 

Meland et al., 2010). It is expected that in the 
coming years, the road runoff water to be collected 

and treated in order to avoid its infiltration in karst 

system. This issue is more significant considering 

the current concerns of European Directors of Roads 

(2016) related to European Union Water Framework 
Directive (Directive/2000/60/EC). The spillage of 

anti-slippery substances, road salts, have negative 
effects, although for objectivity reasons it should be 

noted that in the Tapolca basin less harmful crushed 

basalt is used as roughening material against 
slipperiness instead of salts that are applied to lower 

the freezing point of road-ice or precipitation. 
Industrial land use leads also to threats on the 

Tapolca karst. In previous years, soil pollutions 
events occurred several times because of the work 

done with hazardous materials. Thus, soil 

replacement was necessary at the Tapolca railway 
station due to the oil pollution in 2004. A land 

exchange was also needed at the local factory which 
produces building materials.  

Waste disposal could become a serious problem. 

In 1988 it was set up a five-hectare landfill on the 
open karst area, in the north side of Tapolca town. 

From the very beginning, its establishment was a 
technical challenge due to local geological structure. 

Even the bottom of landfill was insulated with 
bentonite and clay, this huge waste dump where the 

wastes are collected which are produced by 22 

settlements from the Tapolca karst area, it is a big 
environmental threat. Unfortunately, the 

establishment of the landfill has not eliminated the 
illegal dumping in the karst region. Furthermore, 

since the army gave up to its former training 

grounds, the illegal waste discharges have multiplied 
in the area of the Tapolca karst. All these potential 

hazards must be accounted and it would be practical 
to prevent such contaminations by means of 

effective control and anticipatory measures. With 

respect to all these risks, the vulnerability map is a 
useful tool that must be taken into account in the 

development of appropriate management practices 
for any human activities on karst terrains and for a 

sustainable natural resources management in the 
study area. 
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Abstract 

In this article we analyse the evolution in time of extreme temperatures 
significant for Romania with a focus on absolute extreme temperatures 
recorded on the overall present territory. After thoroughly investigating 
the credible sources referenced at the end of the paper, we present in 
chronological order the records for absolute minimum temperatures, and 
absolute maximum temperatures which were measured at the 
meteorological stations on the present territory of Romania, according to 
the availability of the data, i.e. the last two decades of the 19th century up 
until 2017.  We classify and discuss the sources of climatological data in 
the form of minimum and maximum temperatures. The measurements 
of meteorological parameters on the current national territory were 
recorded since 1770 at Iași (cf. Dissescu 1931 and also 
http://www.meteoromania.ro/anm2/despre-noi/istoric/ - page in 
Romanian as of 30.03.2017). For a systematic approach with credible 
data, at least another century passed, until Ștefan Hepites (1851-1922) 
founded in 1884 in Bucharest the Central Meteorological Institute of 
Romania (I.M.C. in Romanian) (Dissescu, 1931 and cf. the ANM web 
page quoted earlier). The newly created Institute did not include the 
meteorological stations which were present at that time in Transylvania, 
but only the ones on the official Romanian territory of 1859-1918 made 
up of Moldavia and Wallachia. This paper argues in favour of the process 
of global warming (GW) and its effects upon the evolution of extreme 
temperature values in a certain time interval. The conclusions stemming 
from the investigation of the dataset in this paper should provide a 
helpful and necessary point of departure in subsequent research of 
climatologists in their quest of identifying the correct model of future 
climate. Our article should be regarded as part of a series of analyses of 
the variability of the climate in Romania, the recent influence of global 
warming on it and on certain climatological parameters in particular. 

Keywords: absolute temperature records, global warming (GW), 
cold waves, heat waves 

Rezumat. Considerații asupra temperaturilor 
extreme pe teritoriul României 

În lucrare este analizată evoluția în timp a unor extreme de 
temperatură semnificative pentru România și în mod deosebit a 
extremelor termice absolute pentru întreaga țară. După o 
cercetare amănunțită a surselor credibile menționate în 
bibliografie, am analizat în ordine cronologică recordurile absolute 
ale temperaturilor minime, respectiv ale celor maxime înregistrate 
la stațiile meteorologice de pe teritoriul actual al României, 
conform disponibilității datelor, începând cu ultima parte a 
secolului al XIX-lea și până în prezent. Sunt clasificate și discutate 
sursele datelor climatologice ale temperaturilor maxime și minime. 
Măsurătorile meteorologice pe actualul teritoriu național au fost 
înregistrate încă din 1770 la Iași (cf. Dissescu 1931 și 
http://www.meteoromania.ro/anm2/despre-noi/istoric/ - pagină 
deschisă la 30.03.2017). Pentru o abordare sistematică însoțită de 
date credibile a mai trecut cel puțin un secol, până la înființarea la 
București a Institutului Meteorologic Central al României (I.M.C.) de 
către Ștefan Hepites în 1884 (Dissescu, 1931 și cf. cu site-ul ANM). 
Institutul nou creat nu includea stațiile meteorologice existente la 
momentul respectiv dincolo de Carpați, ci doar pe cele de pe teritoriul 
României din perioada 1859-1918 format din vechile state Moldova și 
Tara Românească. Lucrarea pune în evidență procesul încălzirii 
climatice și efectele acestuia asupra evoluției extremelor termice 
absolute pentru anumite intervale de timp. Precizările și clarificările 
obținute din analiza acestor date și surse sunt utile și necesare 
cercetătorilor în domeniul climei, pentru corectitudinea analizelor 
viitoare. Lucrarea face parte dintr-o serie extinsă de analize asupra 
variabilității climatului în România, a procesului de încălzire climatică și 
efectele acestuia asupra parametrilor climatici. 

Cuvinte-cheie: recorduri absolute de temperatură, încălzirea 
climatică, valuri de frig, valuri de căldură 

 

Introductory remarks 

Throughout the past century and a half, the act 
of officially measuring air temperature on the 

Romanian territory was performed using a network 

of stations situated on all landforms, from the Black 
Sea up to the high peaks of the Carpathians. In 

time, methodologies have changed, the stations 
themselves were closed or moved to a better 

location, and the measuring equipment was changed 

several times and has lately been modernized 
(especially after 2000). Therefore, the historical data 

is only partially comparable to the data we obtain 
today by using the current modern network with the 

modern methodology and tools. However, a 
comparative analysis of the available dataset and 

especially of those considered extreme temperature 

values1 for certain time intervals allows us to draw 

interesting conclusions just by noting how these 
evolved in time and under what atmospheric 

conditions their occurrence was favoured.  

Data and methods used 

For the present paper, the authors looked for 
data in the most credible written sources available. 

We have classified these sources into four 
categories, as follows:  

                                                
1 We call extreme value the smallest or the largest numerical 
value of a climatological parameter measured over a certain 
period of time. The absolute extreme value refers to the extremes 
from the entire sequence of climate data which were measured. 
Thus, we can talk about an extreme value for the whole country, 
for a certain area of it (for example a historical region of the 
country such as Oltenia), or an extreme value just for one station, 
one calendar season, one month, one year etc.  
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- Primary sources (raw data): the physical (paper) 

registry books of meteorological stations that owned 

thermometers for measuring minimum and maximum 
temperatures (at present, in modern automated 

stations electronic sensors). The correctness of the data 
from these registry books depends, in decreasing 

importance, on the following human factors: periodic 

calibration/replacement of alcohol and Mercury 
thermometers (currently periodically replacing 

temperature sensors), correct reading by the human 
eye of the extreme temperature showed by classical 

thermometers, correctly transcribing the figures read 
into the station’s registry books. In case of automated 

stations quite common in the 21st century, the overall 

process is greatly simplified, the computer in the station 
practically showing on screen the temperature in real 

time using signals from the sensor, and, using a 
software, extracting by itself the minimum and 

maximum temperature over the last 12 hours, and then 

it can send these two parameters quickly to ANM (The 
National Meteorological Administration of Romania, 

based in Bucharest) in the hourly reports issued for 
06.00 UTC and 18.00 UTC. The so-called autonomous 

stations (no meteorologist on site, for example 
Voineasa and Bâcleș in Oltenia) are completely 

automated, the classical paper-based registry book of 

the station is now a database in a computer which is 
the modern primary source of climatological data.  

- Secondary Sources (elaborated data): the archive 
of the Institute of Meteorology built by gathering 

(transcribing or at present correctly inserting in a 

computer database of) the climatological information 
from the stations’ paper/electronic registry books. This 

archive is kept both on paper and electronically under 
the name of National Fund of Meteorological Data 
(FNDM). We also include as secondary sources the 

monthly/yearly written reports (Bulletins or Annuals) of 
the Meteorological Institute which contain correctly 

transcribed data from the primary sources or from the 
paper/electronic archive. The archive for the current 

automated stations is updated by computer software, 
thus this connection between the electronic primary 

source and the electronic part of the database (FNDM) 

at ANM Bucharest has a minimum human influence2. 
The correctness of the data available in 

bulletins/annuals depends on the correct recording and 
storing of the primary (raw) data, under the assumption 

that that there is no printing error in written works. 

- Tertiary Sources: synthesis written works 
elaborated by the Institute of Meteorology. Up until 

2017 we have four: The Climate of the Popular 
Republic of Romania (Clima R.P.R., 1962), The Climate 

                                                
2 Some primary data coming electronically from stations seem 
suspicious (for example the autonomous station Bâcleș, +42.6°C on 
11th of August 2015, vegetation fire in the vicinity of the station, 
source: ANM via Oscar Stanciu, editor at www.meteoplus.ro) and are 
subject to a quality check inside ANM before permanent storage in 
the electronic database. 

of the Socialist Republic of Romania (Clima R.S.R., 
1966), The Climatological Atlas of the Socialist Republic 
of Romania (Atlasul Climatologic al R.S.R., 1966), and 
The Climate of Romania (Clima României, 2008). 

These contain data collected from secondary sources, 
or even from primary ones, in case the secondary 

sources do not contain the pieces of data relevant to 

the context (or perhaps, they had not been archived at 
all – electronically archiving the historic raw data at 

ANM is still underway). The degree of accuracy for the 
published data is assumed to be the highest, because, 

in the process of elaborating these works – which can 
take even years –, a team of members of the Institute 

of Meteorology all with access to the written/electronic 

archive works in checking the availability and 
plausibility of both raw and elaborated data, before the 

proposal of publishing in such an important work is 
being made. As with any printed work, typing errors 

for figures are, however, possible. 

- Fourth Order Sources: Books and research articles 
to which we add the internet websites, including the 

official one of ANM (www.meteoromania.ro). The 
accuracy of the data presented is to be judged case by 

case, not all of these written sources adopting a 
cautious style, that is if a temperature value or 

recording date is uncertain/unlikely, this is not 

published at all, or is published with a separate note 
explaining to the reader that the value is not accurate 

with 100% probability.  
The authors of the present paper had no access to 

primary data for any information given in the text. 

According to their own classification, the secondary 
sources used are the electronic archive of ANM (by 

resorting to Law 544/2001 to obtain the desired 
information by e-mail) and the Bulletins of the 

Institute of Meteorology for the years 1893, 1896, 

1910, 1929, 1937, 1942, 1946, 1951, 1954 and 1963. 
The tertiary sources used are all four (three books, one 

atlas) mentioned above, and the sources of 4th order 
are the bibliographical references in the main text, 

footnotes and end of the paper, together with the 
internet websites of ANM, WMO, DWD (German 

Meteorological Service) and www.wikimapia.org.  

Results and assessments 

Short history of absolute minimum 
temperatures 

The -34.8°C value registered during the cold 

wave of 1-4.I.1888 at Șumuleu Ciuc (now Miercurea 

Ciuc – therefore not on the Romanian territory at 
that time) was, for a relatively brief period of time, 

the minimum absolute temperature for the whole 
current territory of Romania (source: 1962, Clima 
R.P.R., page 71). As a side remark, on 4.I.1888 the 

absolute historical minimum of the Bucharest Filaret 
weather station was recorded: -30.5°C (Otetelișanu, 
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1914). The climate record of Miercurea Ciuc was 

valid only for 5 years, until 14.I.1893 (Otetelișanu, 

1914), when at the meteorological station of 
Păncești-Dragomirești the alcohol dropped to -

35.0°C (confirmation through Bulletins of I.M.C. 
1893 and 1910). The geographical coordinates of 

the station at that time (Otetelișanu, 1914), 46°55’ N 

and 26°56’ E, show that this station was situated in 
an area currently inside the southern part of the city 

of Roman, Neamț county. According to Dissescu, 
1931, the station had been founded in October 1885 

and was placed inside the School of Agriculture of 
Păncești-Dragomirești, which later become the 

School of Agriculture of Roman.  

The new national record3 was valid for only one 
day, because on 15.I.1893 one measured -35.6°C  at 

the meteorological station of Slatina Strihareț on the 
left bank of the Olt river (Otetelișanu, 1914). This 

meteorological station had been founded towards the 

end of 1884 inside the School of Agriculture of Slatina 
Strihareț (which, in turn, had been founded on 

15.X.1883, and after 134 years became the National 
College of Agriculture ”Carol I” of Slatina, Olt County). 

Judging by the geographical coordinates - 44°26’ N 
and 24°22’ E (Otetelișanu, 1914), the old station was 

situated practically on the same location with the 

current ANM meteorological station of Slatina (WMO 
Index = 15434, coordinates 44°26’32” N and 

24°21’16” E according to the Oscar platform of WMO).  
The national record of Slatina Strihareț4 was valid 

for 36 years, until the great cold wave of February 

1929. Then, on 10.II.1929, at the weather station of 
Vârful Omu (,,Casa-Omul” – 2504 m high above sea 

level – Omu peak in the Bucegi Mountains) one 
measured -38.0°C5 (Buletinul Lunar al Observațiunilor 
Meteorologice din România, Vol. XXXIV, 1929, I.M.C., 

1930; Clima R.P.R., page 70 – C.S.A., I. M., 1962). 
This confirmed temperature reading is a record today, 

too, but only as an absolute minimum temperature 
measured during the month of February and an 

absolute minimum temperature for the mountainous 
area of Romania. (Clima României, 2008, page 178). 

The weather station at the Omu peak had been 

founded in 1927 (according to WMO), so just in time 
to ”catch” this record, and is functional also today in 

                                                
3 We call national record the thermal record or, generally, any 
climatic record for the whole current Romania. This term comes 
from mass-media usage and, by analogy, we can define a 
regional climate record (for a historical region of Romania, such 
as Oltenia or Muntenia) or a climate record for a certain 
meteorological station (local climate record).  
4 The record of -35.6°C (15.I.1893) from Slatina Strihareț is still 
today the absolute minimum temperature for Oltenia and the Getic 
Piedmont. The record of -35.5°C (25.I.1963) from the Balta Verde 
(Craiova) meteorological station is still today the absolute minimum 
temperature for the big relief unit the Romanian Plains.  
5 An equal value of temperature (-38.0°C) was recorded 34 years 
later at Joseni (Harghita County) on 18.I.1963. This is still today the 
absolute minimum temperature for the Joseni weather station. 

the structure of ANM, being registered with WMO 

under the index 15280.  

13 years later, on 25.I.1942, the air temperature 
was measured as low as -38.5°C (Buletinul Lunar al 
Observațiunilor Meteorologice din România, Volume 
XLVII, 1942, I. M. C. al României 1943) at the 

meteorological station of Bod (commune in Brașov 

county, on the left bank of river Olt, not far away 
North from the city of Brașov). This weather record for 

absolute minimum temperature ever recorded in 
Romania is valid today (2017), i.e. it has not been 

surpassed in 75 years. The geographical coordinates 
of this station were 45°45` N and 25°36’ E (cf. page 

XXVII of Clima R.S.R). As is probably common to any 

weather record, one questioned whether the reading 
on the minima thermometer on that morning was real, 

or perhaps, if so, the thermometer was correctly 
working. A skeptic would argue that at the Brașov-city 

weather station (coordinates 45°39` N and 25°36` E, 

Clima R.S.R) one measured on the same morning 
”only” -25.1°C (Buletinul Lunar al Observațiunilor 
Meteorologice din România, Volumul XLVII, 1942, I. M. 
C. al României 1943), thus 13.4°C warmer. At that 

time the Bod station was in altitude 52 m lower than 
the Brașov one according to the given platform 

heights in Clima R.S.R., pages 27 and 64, thus in 

agreement with the general rule of temperature drop 
during thermal inversions in a mountainous 

depression, and only about 14 km by the geographical 
coordinates in Clima R.S.R. Significant thermal 

inversions of about 6°C on even shorter distances 

(just a few kilometres) were also recorded on 
1.II.1937 between the weather stations Iași-Internat 

and Iași-Copou, and on 25.I.1963 between (Craiova) 
Balta Verde (South-West of Craiova – see note 6) and 

(Craiova) Șimnic (North of Craiova). A clear argument 

in favour of the record was that the reported value 
from Bod was immediately recognised by the Institute 

of Meteorology at Bucharest, being explicitely 
mentioned in the Bulletin of the Institute for the 

month of January 1942 (,,Temperaturile minime 
absolute au oscilat în general în jurul lui -30°C, 
atingând minima absolută pe țara întreagă -38°5 la 
stațiunea Bod în ziua de 25 Ianuarie, valoare care 
reprezintă minima record în țară la noi și depășește cu 
2°2 pe cea de până acum -36°3 înregistrată la I 
Februarie 1937 la Copou-Iași – n.n. Este ignorată 

valoarea de la Vârful Omu, considerată stație de 

munte)6. The value measured at Bod in 1942 is 
confirmed officially in three documents, that is being 

mentioned in 1st volume of Clima R.P.R. (1962) on 

                                                
6 ”The minimum absolute temperatures generally oscillated 
around -30°C, reaching the absolute minimum for the whole 
country -38°5 at the Bod station on January 25th, value which is 
the record minimum in our country, surpassing by 2°2 the one 
until now of -36°3 recorded on February 1st 1937 at Copou-Iași” – 
our note: the record at Omu Peak is ignored, for being a 
mountain station. 
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page 71, then in a table in the 2nd volume - Clima 
R.S.R. (1966) on page 64, and again mentioned on 

the map of absolute minima for the month of January 
in the Climatological Atlas of R.S.R. (1966). The fourth 

and most recent official confirmation appears in the 
book Clima României (2008). We also argue that the 

winter of 1941-1942 was an excessively cold winter 

(judging by Hellmann’s criterion), and the minimum 
temperatures recorded at many stations in the 

northern hemisphere have not been surpassed until 
today (Marinică 2006, Marinică, A. F. Marinică 2014). 

The cold of this winter gave the first signal of turning 
the faith of WWII towards Germany’s ultimate defeat 

(one can metaphorically say that ,,General Winter” 

defeated the mightiest and the most technologically 
advanced army of those times, about 130 years later 

after the disaster of the army led by Napoleon I, this 
time at a far greater scale in terms of people and war 

machinery involved). This historical event shows the 

great importance of research into climate and weather 
forecasting for human actions, and also the strategic 

relevance of climate and prognosis data. 

 
Short history of absolute maximum 

temperatures 
For maximum temperature values, we notice the first 

significant heat wave only in August 18967, when one 

measured at the București Filaret weather station in the 
current park Carol I the value of 40.8°C on the 7th day of 

the month (I.M.C. al României, 1897 - Buletinul 
Observațiunilor Meteorologice din România, Anul V, 

1896). The absolute record for this station set in 1896 

remained valid until 20.VIII.1945, when a new absolute 
maximum temperature was measured at 41.1°C (Clima 
R.S.R, 1966, page 59). The national maximum 
temperature we can consider as the first record was 
42.8°C - measured at the Giurgiu weather station on 
7.VIII.1896 (I.M.C. al României, 1897 - Buletinul 
Observațiunilor Meteorologice din România, Anul V, 

1896). This weather station at Giurgiu surpassed its 
annual record set then only on 5.VII.2000 (thus 104 

years later) with the value of 43.5°C (Clima României, 
2008, page 178). This value of 42.8°C was the record for 
the month of August at Giurgiu for 116 years until 2012, 
when also on the 7th, the temperature sensor showed 
43.5°C (source: SYNOP report issued on 7.VIII.2012 at 

18 UTC used by www.dwd.de in the monthly report for 
August 2012 for the whole Region VI of WMO). 

The absolute thermal record of Giurgiu in 1896 

was surpassed only by 0.1°C twenty years later in 

                                                
7 This heat wave, just as the first big draught affecting Romania, 
definitely not by chance, occurred after a long period of massive 
deforestation in Romania and also in the rest of Europe, due to 
the increasing need for agricultural land and timber for industry 
and commerce (cf. Hepites, 1902, 1906). The first temperature 
values of ≥40.0°C in Romania were measured in 1894 at Giurgiu și 
Turnu Măgurele (Buletinul Meteorologic, 1910), for example, 40.6°C 
at Giurgiu on 28.VIII.1894. 

1916, during WWI, when at the Alexandria weather 

station one measured 42.9°C on 5.VII.1916 

(Comitetul de Stat al Apelor de pe lîngă Consiliul de 
Miniștri. I. M. 1962 - Clima Republicii Populare 
Romîne, page 69; I. M. C. al României 1947 – 
Buletinul Meteorologic Anual, Seria III, Vol. XVI, 

Anul 1946). The absolute thermal record of 

Alexandria, even though no longer national, is valid 
for this weather station even today in 2017, thus it 
has not been surpassed in 100 years.  

The thermal record of Alexandria (42.9°C) was 

national for 30 years, until 20.VIII.1946, when in 
Oltenia, at Strehaia weather station, one measured a 

maximum temperature of 43.5°C (I.M.C. al României 

1947 – Buletinul Meteorologic Anual, Seria III, Vol. 
XVI, Anul 1946). On 8.IX.1946, thus only 19 days later, 

but this time during autumn, at the same station of 
Strehaia the temperature rose again to 43.5°C (I. M.C. 

al României 1947 – Buletinul Meteorologic Anual, Seria 

III, Vol. XVI, Anul 1946). The new national record was 
equalled at the same weather station during the same 

year, but in different calendar season. The maximum 
temperature record of the month of September at 
national level has been valid since 1946 (Clima 
României, 2008), thus not surpassed until 2017.  

Another very strong heat wave was recorded five 

years later, in 1951, but this time the maximum 
intensity was in the Bărăgan Plain. To the north of this 

plain, at the Ion Sion weather station (coordinates 
45°13 N and 27°37` E according to Clima R.S.R, 1966, 

page XXVII, today these correspond to the Movila 

Miresii8 commune in Brăila county) the maximum 
thermometer showed 44.5°C (I. M. C. 1952 – Buletinul 

Meteorologic Lunar, 1-12, year 1951) on 10.VIII.1951. 
This temperature value has remained unequalled nor 

surpassed until today, almost 66 years later. This 

record, too, had its doubts, one being that the weather 
station was not strictly in the structure of the Institute 

of Meteorology of 1951, but was working inside a 
former privately owned farm (Marinică, 2005, 2008; 

Marinică & Marinică, 2016). At that moment, the 
weather station had been in place with climatological 

data since 1929 (the data was not available for some 

years), and, even though it was not included as a 
second order weather station9 in the 1951 

Meteorological Bulletin, the value measured then is 
explicitly mentioned in this yearly report of which we 

                                                
8 The literature typically ascribes the administrative ownership of 
the Ion Sion station to the commune of Râmnicelu (Brăila County). 
Based on the satellite analysis using the Wikimapia website, there 
are about 9 km between the two communes nowadays.  
9 According to the classification of Ștefan Hepites, the 
meteorological station of 1st order was the one at the Institue of 
Meteorology of Filaret (later Băneasa), the second order weather 
stations were the ones with complete climatological data, the 
third order weather stations called in Romanian „termo-
udometrice” had measurements of temperature and precipitations 
only, and the fourth order weather stations were simple 
pluviometric stations (in Romanian „stațiuni udometrice”).  
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quote: Temperaturile maxime mijlocii exceptând 
regiunea de munte au oscilat între 24°,7 și 32°. Maxima 
absolută pe țara întreagă se înregistrează în ziua de 10 
August la stațiunea Ion Sion cu valoarea de 44°.510. 

Another official confirmations come from the same 
sources as the record of Bod, Clima R.P.R., page 70, 

Clima R.S.R., page 59 and Atlasul Climatologic al R.S.R. 
– the maps containing the absolute maximum 
temperatures of August and the extreme temperatures 

of weather stations. The likelyhood of this temperature 
value is given by the recognition by the Institute of 

Meteorology of two temperatures of 44.0°C on the 
same day at the stations of Valea Argovei in the 

meadows of Mostiștea river (station name and 

temperature according to the Atlasul Climatologic al 
R.S.R., or I. C. Frimu, the name of the same commune 

in  1951 - Clima R.P.R., page 70) and Amara11 (station 
North of Slobozia town, according to the Atlasul 
Climatologic al R.S.R., the maps of maximum 

temperatures during July and August). 
The fact that one recorded at Ion Sion a 

temperature record persuaded the authors of the yearly 
Meteorological Bulletin to include the values of the 

climatological parameters in the monthly tables, so that 
the Bulletin of 1954 (we sought this to document the 

cold waves from end of January and February) contains 

for Ion Sion climatological data for temperature, 
pressure, precipitations etc. The climatological 

parameters of Ion Sion appear for the first time in the 
Meteorological Bulletin of 1952 (thus immediately after 

this record) which the authors used to document the 

heat wave of August 1952, as of now, still the strongest 
heat wave ever recorded in the intra-Carpathian area. 

Clima R.S.R., 1966 mentions the availability of 
climatological data during 1896-1915; 1921-1954 at Bod 

weather station, and 1929-1931; 1936-1944; 1949-1955 

at Ion Sion weather station (in the Bărăgan of Brăila). 
Therefore, the national temperature amplitude of 

Romanian territory computed from official records is 
83.0°C and corresponds to the general temperate 

and continental characteristic of Romanian climate 
which has excessive elements judging by the 

thermal contrast between winter and summer. 

We have presented 5 records for minimum and 5 
records for maximum temperatures, all 10 recorded 

                                                
10 The middle maximum temperatures except for the mountain 
region oscillated between 24°.7 și 32°.The absolute maximum for 
the  whole country is recorded on August 10 at the Ion Sion 
station with a value of 44°.5. 
11 The extension of the 1951 heat wave was treated by Bogdan 
and Niculescu (1999). In this book, in the table number 50, the 
Amara station is called Slobozia, while in the text Amara-Slobozia 
(page 174). The map from Atlasul Climatologic al R.S.R. (1966) 
with the maximums of July gives 38.5°C for 1951 at Amara, and 
40.0°C at Slobozia in 1950 (5.VII.1950), thus as of 10.VIII.1951 
the weather station at Slobozia was functional and independent 
from the Amara one. Yet the map of extreme temperatures 
during August from this atlas gives no value for Slobozia, neither 
minimum nor maximum temperature. 

in an interval of 63 years. For these, we have used 

sources (according to our own classifications) of 

second and third order. If we include fourth order 
sources available to the authors, one record of the 

ten should be changed. According to Ciulache, S. & 
Ionac N. Caracteristici ale temperaturilor minime în 
depresiunile intracarpatice din România (Comunicări 
de Geografie, Vol. V, p. 238, Ed. Universitară din 
București, 2001), on 14.I.1893 at the Dorna (Vatra 

Dornei) weather station one measured -35.5°C, thus 
0.5°C lower than the same day value of Păncești-

Dragomirești, but 0.1°C more than the next day at 
Slatina Strihareț.  

By analysing the evolution of thermal records 

over time, we notice that the absolute records for 
minimum temperatures have not been surpassed 

since 1985 (see later in the text), following a 
continuous global warming process which meant the 

attenuation of cold waves during winter, the more 

frequent warm winter months and warm winters in 
general. By contrast, the absolute maximum 

temperatures at very many weather stations in 
Romania have been surpassed especially during 

2000-2012, as the global warming got more intense. 
General considerations upon literature  
The Academy member Ion Simionescu mentions 

in the 4th chapter of his book Țara Noastră (1938) the 
value of -34.9°C pentru January 1888 at Sibiu. This is 

not confirmed by Constantin Dissescu (the chief 
climatologist at I. M. C. in 1931) in his book Date 
Climatologice (Climatological Data) published in 

French in Bucharest in 1931. Dissescu gives -34.2°C 
which we later find in Clima R.P.R., page 71 (C.S.A., 

I. M.12 1962, the second volume of this book 
appeared in 1966 after the official name change of 

Romania and is called Clima Republicii Socialiste 
România with the same authors members of the I.M). 

In 1888 the București Filaret weather station of 

I.M. (founded in 1884) was still functional in a 
building belonging to the School of Agriculture and 

Silviculture of Herăstrău (Dissescu, op.cit.), thus 
outside Bucharest, to its North. One year later, in 

1889, the Institute moved to the current park Carol 

I (Filaret area), where it remained until 1930. The 
director of the Institute of Meteorology Enric 

Otetelișanu in his book Die Temperaturverhältnisse 
von Rumänien (1914) published the temperature 

values measured during 1877-1888 at that weather 

station under the name Bucharest Filaret, while 
Clima R.S.R (1966) extended the interval to 1857-

1955. As a consequence, the authors state that the 
historical absolute minimum temperature for the 
Bucharest Filaret weather station is the one 

                                                
12 I.M. = Institutul Meteorologic (the Meteorological Institute); 
I.M.C. = Institutul Meteorologic Central (the Central 
Meteorological Institute); A.N.M. - Administrația Națională de 
Meteorologie (the National Meteorological Administration)  
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recorded on 4.I.1888 (that is -30.5°C), and not the 

one of  25.I.1942 (-30.0°C, according to ANM via 

Anuarul Statistic al României 2007/Romanian 
Statistical Yearbook 2007). 

Simionescu (op.cit.) mentioned the same value of 
-35.6°C at Giurgiu weather station measured on the 

same day of 15.I.1893. This value is rejected by 

Dissescu, (op.cit.): En 1884 l’Institut Météorologique 
a fondé à Giurgiu une station de deuxième ordre. 
Elle fonctionne d’une manière peu satisfaisante 
jusqu’en 1894, après avoir eu une interruption en 
1891. À partir de Février 1893, les observations sont 
faites par C. Săsseanu jusqu’en Septembre 1899 et 
elles donnent des résultats plus satisfaisants13 (the 

underline is made by the authors). Because of this, 
the sequence of accepted measurement values at 

Giurgiu begins with the year 1894 in Die 
Temperaturverhältnisse von Rumänien (Otetelișanu, 

E. 1914).) and with 1896 in Clima R.S.R.  
The absolute minimum temperature at the 

Giurgiu weather station is -30.2°C recorded on 

6.II.1954, according to Clima R.S.R., page 65, 
confirmed by Atlasul Climatologic. 

Unofficial sources mention for 11.II.1929 an 
absolute minimum of -38.5°C at Bod, in Brașov 

County. This value has not been documented by the I. 

M., because in the monthly Bulletin of February 1929 
the author mentions „only” -34.5°C for the same day 

of 11.II.1929. This value (-34.5°C) is kept as absolute 
minimum temperature for Bod station during February 

(for the analysed period 1896-1954) both in the 

absolute minima table of Clima R.S.R. (1966), and on 
the map of absolute minimum February temperatures 

from Atlasul Climatologic (1966). 
We found a slight discrepancy between the 

sources we found regarding the coordinates of the 

two stations of Bod and Brașov-city. In the Buletinul 
Lunar al Observațiunilor Meteorologice din România, 

Volume XLVII, 1942 (I. M. C. al României, 1943) we 
are given 45°46’ N and 25°38’ E for Bod, this is 1’ N 

and 2’ E more than in Clima R.S.R. (for Brașov they 
are the same). The distance between the stations 

would be 17 km instead of 14 km and a difference in 

altitude of 94 m (according to the Bulletin) instead 
of 52 m (according to Clima R.S.R.), thus more into 

justifying the big temperature difference, to which 
we can add an extra-cooling factor in the low 

inversion layer, which also accounts for the extreme 

low temperatures measured at the Ișalnița ICHV14 

                                                
13 In 1884 the Institute of Meteorology opened at Giurgiu a 
second order weather station. It worked in a less satisfactory 
manner until 1894, after having been interrupted in 1891. 
Beginning with February 1893 the observations are made by C. 
Săsseanu until 1899 and they give more satisfactory results.  
14 ICHV=Institutul de Cercetări Horti-Viticole (Institute for Research 
in Horticulture and Viticulture). Especially in the 1960s, the ICHVs had 
weather stations associated to the Institute of Meteorology (Craiova-
Ișalnița, Drăgășani, Cluj-Napoca, Bistrița, Tg. Jiu, Ighiu-Alba etc.).  

and Craiova Balta Verde stations on the lower 

course of Jiu river during 24-26 January 1963. ANM 

registered under WMO the Brașov-Ghimbav weather 
station with foundation date 1.I.192115 and GPS 

coordinates of  45°41`45`` N, 25°31`34`` E and 
altitude 534 m (we confirmed them through 

www.wikimapia.org). In the Meteorological Bulletin 

of 1942, the station of Brașov has coordinates (no 
seconds) 45°39` N, 25°36` E. We can infer that the 

weather station of Brașov with coordinates from 
Clima R.S.R/Buletinul Meteorologic al anului 1942 

was situated in the winter of 1942 inside the 
administrative area of Brașov, to the centre of it, 

being later moved outside of inhabited area, on an 

open field now under the administration of Ghimbav 
town. From all the data available to the authors, the 

absolute minimum temperature of the Brașov station 
from 1921 up until 2017 was recorded on 8.I.2015, -

33.3°C at Ghimbav. 

Another discrepancy between the secondary 
sources that the authors found is in the Buletinul 
Meteorologic al anului 1937. In the table for 
Februaray one mentions for Copou-Iași the value of -

36.0°C as the minimum for 1.II.1937. This is later 
changed to -36.3°C according to the Buletinului 
Meteorologic al anului 1942. Clima R.S.R. of 1966, 

however, quotes the minimum temperature of the 
Iași-Internat station (- 30.0°C on 11.II.1929 and 

1.II.1937), not the one of Copou. Nonetheless, ANM, 
through the National Institute of Statistics, confirms 

the value of Iași Copou, -36.3°C, which it assigns as 

absolute minimum temperature of the current station 
of Iași in the interval 1901-2000 (Anuarul Statistic al 
României, Anul 2007/Romanian Statistical Yearbook 
2007 ). ANM confirms the value of -36.3°C/1.II.1937 

for Iași, in the table of absolute monthly minimum 

temperatures from Clima României (2008, page 182) 
– record minimum for February for stations with 

platform under 1000 meters altitude. 
 

Analysis of extreme temperatures for 
weather stations under ANM in 2017 

ANM has registered under WMO 158 
meteorological stations with complete program of 

measurements as of 23.VIII.2016 (OSCAR platform).  
For all these, one measures the daily maximum and 

minimum temperatures every 12 hours (reporting 

from station to ANM for 06 UTC and 18 UTC). The 
stations at Bod and Ion Sion have been 

                                                
15 This is more likely the date the station entered the structure of the 
Institute of Meteorology. According to a credible fourth order source 
(the book by Elena Mihai Depresiunea Brașov: Studiu Climatic, 1973, 
page 22), the first weather station in Brașov was founded in 1850, 
and later in 1912 the permanent station was also founded. Mihai also 
mentions on page 23 the existence in 1942 of a second station in 
Brașov, closer to its outskirts in the North, functional since 1938 
(Brașov-airport). One measured -29.1°C here in the morning of 
25.I.1942 (Mihai, op.cit., page 86). 
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decommissioned for more than 50 years. Taking into 

account only the current 158 working stations, we 

find two extreme temperature values: 
- The thermal minimum of -38.4°C registered on 

14.I.1985 at Miercurea Ciuc (source: ANM through 
written request based on law 544/2001). We asked 

for a written official confirmation due to the 

discrepancy we found in the literature. More 
precisely, in Clima României (2008, page 180), at 

Miercurea Ciuc the value of -38.4°C was recorded 
nine days later, on 23.I.1985. In the European 
Climate Assessment and Dataset (Bojariu, R., 
currently chief climatologist at ANM) through 

www.ecad.eu (opened on 11.II.2017) we find 

14.I.1985 as the measurement date, while for 
23.I.1985 the quoted minimum temperature is -

10.9°C. The IGAR16 specialist in climatology, Mrs. 
Octavia Bogdan (also scientific advisor for Clima 
României), confirms in her book Riscurile Climatice 
din România (Bogdan & Niculescu, 1999) these -
38.4°C only for 14.01.1985. 

- The thermal maximum of 44.3°C (Marinică, 
2008; Marinică & Marinică 2016) measured on 

24.VII.2007 at Calafat (Dolj County) during the 
longest and most spatially extended heat wave the 

Romanian territory witnessed during the last 125 

years (for which we have relatively homogenous 
data). This statement comes from comparing the 

spatial extension of maximum temperatures equal or 
higher than 40.0°C and the number of consecutive 

days with maximum temperatures over 40.0°C for 

all the heat waves in the interval 1894-2012.  
Taking into consideration only the current 

weather stations, the thermal amplitude of Romania 
would shrink compared to the historical one by 3 

tenths of a Celsius degree to 82.7°C. An analysis 

made by ANM published in Clima României (2008) 
suggests an interval of 50 years for the recurrence 

probability of temperature values of ≥ 44.0°C along 
the Danube valley (in 2007 there were four values, 

one in Banat region, three in Oltenia; in 1951 there 
were three, all in Bărăgan plains), and 100 years for 

a value of 45.9°C also along the Danube course. In 

the context of a clear climate warming in the 21st 
century, as a consequence of human intervention on 

the environment especially by pollution with heat 
trapping gases, an analysis of the probability of a 

major cold wave like the ones in January 1942 and 

1963 (these had minimum temperatures of < -
30.0°C in the warmer Romanian Plains) should not 

be a subject of interest at this moment, because the 
absolute minimum temperatures we had in the past 

are quite unlikely to happen, due to the general 

                                                
16 IGAR = Institutul de Geografie al Academiei Române (Institute 
of Geography of Romanian Academy); DWD = Deutscher 
Wetterdienst; ANM = National Administration of Meteorology; 
WMO = World Meteorological Organization; C.S.A. = Comitetul de 
Stat al Apelor (The State Committee for Waters).   

attenuation of the intensity and spatial extension of 

cold waves. Nonetheless, in the context of  three 

recent very warm years (2000, 2007, 2012) – judging 
by summer’s maximum temperatures surpassing 

43.0°C  - this does not mean that the probability of 
atmospheric circulations able to produce 

temperatures under -35.0°C on isolated areas in the 

depressions of East Transylvania is much reduced 
compared to the 20th century. Actually, only during 

2006–2015, the minimum temperature at the 
Întorsura Buzăului weather station dropped under -

34.0°C in three different years, 2006, 2010 and 2015, 
with the absolute minimum of this 70 year old 

weather station recorded on 8.II.2006, -35.8°C 

(source: ANM by written request in March 2017 due 
to mismatching data in the literature). 

 

Synoptic context for the absolute thermal 
extremes of Romania 

For the absolute minimum temperature of -38°5 at 
Bod measured on 25.I.1942, the study of reanalysis maps 
(http://old.wetterzentrale.de/topkarten/fsreaeur.html) 

shows that the advection of cold air above Europe 

started on 24.XII.1941 and continued on almost the 
whole interval 24.XII.1941-31.I.1942.  

A significant number of Mediteranean Cyclons 
produced snowfalls forming a thick layer of snow on 

extended areas across the continent and after each 
cyclone, the advection of cold air (cPk+A) intensified. 

Between the snowfalls, the anticyclone regime with clear 

nights was predominant, intensifying the air cooling 
favoured also by the snow layer. We will analyse the 

synoptic state from 25.I.1942, 00 UTC, when the cooling 
of the air across most of Europe was the most intense. 

In the inferior troposphere at terrestrial level, the 

baric centres were positioned as follows: above the 
Atlantic Ocean, W of Iberic Peninsula, the Azoric 

Anticyclone with central values ≥ 1030 hPa; this was 
joint, over N Africa and Balkan Peninsula with the 

strong Scandinavian Anticyclone with central values ≥ 
1045 hPa (fig. 1), while this was joint to E and NE to 

the East-European Anticyclone which was continued 

by the Russian-Siberian one17 (Voeikov ridge).  

                                                
17 The Russian-Siberian Anticyclone is called in certain climatology 
books the Asiatic Anticyclone. The East-European Anticyclone was 
treated by the Romanian researcher Ecaterina Ioan Bordei. In 
climatological works (especially Russian ones) the belt of high 
pressure uniting the Azoric Anticyclone with the Siberian one is 
called the Voeikov ridge. Other notions bearing the name Voeikov: 
Axis of Voeikov – axis of the high pressure ridge on climatological 
maps joining in winter the Azoric Anticyclone to the Siberian one. It 
was discovered by the Russian climatologist A. I. Voeikov. Variant: 
Axis of Voeikov – line separating the E and NE winds from the W 
and SW winds. Variant: Axis of Voeikov – axis of the baric ridge 
formed by joining the W flank of the Siberian Anticyclone with the E 
flank of the Azoric Anticyclone, as a consequence the cold and dry 
air masses of Siberia (cPk+A)  advance towards Western Europe, 
considerably lowering the ground temperatures (Source: Colta, V. – 
Dictionar Georgrafic Explicativ, Ed. Labirint, Chișinău, 2008, ISBN 
978-9975-943-62-8) 

http://old.wetterzentrale.de/topkarten/fsreaeur.html
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Fig. 1: Map of the pressure field above Europe 
superposed to the geopotential field at the 
level of 500 hPa on 25.I.1942, 00 UTC (after 
http://old.wetterzentrale.de/topkarten/fsre
aeur.html)  

 

Fig. 2: Map of the temperature field above Europe 
superposed to the geopotential field at the 
level of 850 hPa on 25.I.1942, 00 UTC (after 
http://old.wetterzentrale.de/topkarten/fsre
aeur.html) 

At the boundaries of this vast high pressure field 
several cyclones were in position: The Icelandic 

Cyclone above NW Britain with central values ≤ 975 

hPa, SE of Black Sea above Little Asia Peninsula a 
cyclone of the Black Sea with pressure values at 

centre ≤ 1005 hPa. NE of this cyclone, over the 
Russian Plains, there was an occluded cyclone, 

formerly pertaining to the Black Sea, with central 

pressure values ≤ 1020 hPa. This spatial positioning of 
baric centres forms a real mechanism of transport of 

very cold air cPk+A from above the large Russian 
Plains (where it had initially been transported from 

Siberia and the Arctic region) towards Central Europe 
and sometimes even to Western Europe. 

At the level of 500 hPa, (fig. 1), one observes a 

vast high geopotential field above the Atlantic Ocean, 

with central values ≥ 598 damgp, a vast low 
geopotential field above northern Atlantic Ocean with 

values ≤ 484 damgp, another area of low geopotential 
was placed above NE Europe with central values ≤ 

496 damgp. At this level, the advection of extremely 

cold air towards Romania was on a N-W component. 
As a consequence, the extremely cold air entered 

Romanian territory from two directions.        
The analysis of the thermal field at the 

geopotential level of 850 hPa (approximately 1500 m 
altitude) (fig. 2) shows a massive advection of 

extremely cold air above Europe (isotherm of -

15.0°C), while the limit of cold air reached northern 
Africa (isotherm of 0.0°C). Over the southern 

Scandinavian Peninsula, there was a nucleus of 
excessively cold air with temperature ≤ -30.0°C, which 

means that the temperature at ground level was ≤ -

40.0°C. Over Romania the isotherms of -15.0°C and -
20.0°C were positioned which give at ground level 

temperatures ≤ -30.0...-35.0°C, fact confirmed by the 
minimum temperatures recorded on 25.I.1942. 

We conclude that the persistent advection of 
extremely cold air (cPk+A) over Europe, which happened 

during an interval of more than one month, due to 

extended favourable atmospheric circulation, an intense 
nocturnal cooling due to a thick ground snow layer and 

adding the long duration of January nights (15 hours on 
average), resulted in an intense air and terrestrial cooling 

which produced extremely low temperatures throughout 

Europe (including Romania), many of these not 
surpassed until today. The cold wave of January 1942 

was the longest and most intense of all the history of 
climatic observations. To the accomplishment of the 

absolute minimum temperature in Romania (-38.5°C) we 

should note the essential contribution of local thermal 
inversion which was produced on the relief steps from 

the Brașov Depression. 
For the maximum absolute temperature in 

Romania, the value of 44.5°C measured at the Ion 
Sion weather station (actually the farm Ion Sion, from 

Râmnicelu commune – cf. Bogdan, O. and Niculescu, 

E. 1999), Brăila county, on 10.VIII.1951, in the work 
Riscurile Climatice din România (The climatic risks 

from Romania) the authors assert: Unlike January 
1942, August 1951 has no territorial record of the 
most number of absolute and yearly thermal values ≥ 
40.0°C, which shows that the massive warming 
produced at that date was relatively limited18 (page 

173). This can be directly connected to the amplifying 
of climatic warming in the past 66 years (1951-2017), 

                                                
18 „Of the 63 weather stations accross România at which one has 
measured until now (n.n. 1999) absolute maximum temperatures 
of ≥ 40.0°C, on different dates, only for 7 of these the value was 
measured in August 1951 (op. cit.). Presently, (2017), this has 
changed by a lot, the percentage being much smaller (n.n.). 
n.n.= authors’ note. 
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which is characterised by the increase of intensitity of 

heat waves, increase of duration, frequency and 

spatial extension to North, while for the cold waves, 
as stressed before, one notices an attenuation of 

intensity, frequency and duration, while the frequency 
of overall warm winters, warm winter months and 

intervals of heating (heat waves in winter) during 

winter months has increased. In the mentioned book 
of Bogdan and Niculescu the genesis of the heat 

waves is analysed and it is stated that in general 
August 1951 was a worm and rainy month.  

We analyse the synoptic context leading to this 
exceptional maximum temperature by using the 

reanalysis maps. The archive of maps shows that 

overall the summer of 1951 was warm19, especially for 
the South, East and extreme West of the continent, 

while the heat waves for these areas started occurring 
as early as June, July being particularly hot in the Iberic 

Peninsula, Italy and the Balkans, including Romania.  

Some thermal maximums for July 1951 recorded in 
Romania: 35.9°C at Nicorești, 37.5°C at Giurgeni, 

38.5°C at Adjud and Valul lui Traian, 39.6°C at Ion 
Sion, 40.5°C at Bujor (Buletinul Meteorologic al anului 
1951) etc., while for June 1951 the literatures mentions 
highs ≥35.0°C. In August, the heat amplified, reaching 

the maximum on 10.VIII, while the rest of the month 

was also warmer than average. 
In inferior troposphere at terrestrial level, the main 

baric centres were situated as follows: above the 
Atlantic Ocean, the Azoric Anticyclone with pressure at 

centre ≥ 1030 hPa (fig. 3); this was joint through a 

weak high-pressure bridge over South Italy and the 
Black Sea with the East-European Anticyclone, 

positioned above Siberian Plains, E of Novaia Zemlya 
islands, with centre pressure values ≥ 1015 hPa. The 

North of Europe was under vast cyclone fields, of 

which we remark the Icelandic Cyclone with centre 
pressure ≤ 995 hPa, placed in southern Scandinavian 

Peninsula (this became a Skagerrian cyclone). The 
altitude thalweg of this cyclone was extended until N of 

the Island of Corsica. 
At the level of 500 hPa (the atmospheric level of 

non-divergence), the extreme West, the South and the 

East of Europe were dominated by a vast high 
geopotential field with values of ≥ 592 damgp over the 

Atlantic Ocean. The North, the West and Central 
Europe were under the influence of a low geopotential 

field with a nucleus of ≤ 536 damgp positioned over 

the Skagerrak Straits. The thalweg of this low 
geopotential field was extended through the North of 

the Mediterranean Sea. This placement of the baric 
centres and of the geopotential fields cause in case of 

Romania a continental-tropical atmospheric circulation, 
because the extreme warm air (cT) is advected over 

the South of Italy and the Balkan Peninsula towards 

                                                
19 We mention that the period 1945-1952 was warm throughout 
Europe, not just Romania. 

Romania. The cold air advected at the rear of this baric 

thalweg „displaces” the very warm air of northern Africa 

and causes its transport through the mechanism of 
tropical circulation towards Romania. 

At the isobaric level of 850 hPa, the analysis of the 
thermal field (fig. 4) shows the isotherm of  22.0°C 

above East and South Romania (00 UTC) and 24°C 

above South Bulgaria and Greece.  

 

Fig. 3: Map of the pressure field above Europe 
superposed to geopotential field at 500hPa on 
10.VIII.1951, 00 UTC (after http://old. 
wetterzentrale.de/topkarten/fsreaeur.html). 

 

Fig. 4: Map of the temperature field superposed to 
the geopotential field at the isobaric level of 850 
hPa on 10.VIII.1951, 00 UTC (after http:// 
old.wetterzentrale.de/topkarten/fsreaeur.html) 

This synoptic context caused the conditions for the 

absolute maximum temperature of Romania in the 
warm summer of 1951, as an extreme of its heat. 

During the most intense and extended heat waves 
occurring starting with the year 2000, over Romania, at 

this pressure level, there were the isotherms of 24°C 

and even 26°C, which allows to conclude that it is 

http://old/
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highly likely that on 10.VIII.1951, above Romania the 

air would have temperatures exceeding 22.0°C (more 

likely about 26.0°C), as the reanalysis maps were 
developed from a relatively small number of historical 

surface and high altitude data. 

Conclusions 

During the years, for various reasons, there were 

discrepancies regarding the dates of recording of 
extreme temperatures, their values and even of the 

places where they occurred. Certainly, there are other 

climatic values sharing the same problem, and it is not 
the fault of the authors. A detailed research of all 

problems and correcting the inaccuracies by the 
authors – who have highly restricted access to the 

A.N.M. database (FNDM) – are quite difficult, which is 
why the authors of the present work urge for the 

publishing of a new volume of exact climatic data since 
the beginning of regulated meteorological 

observations, as was the case with Clima RSR Vol. II 
(1966 – timeframe analysed 1896-1955), which we see 
as a necessity for the correctness of future works of 

research on the climate of Romania. We find 
discrepancies even in works of national importance, 

which gained prizes from academic institutions, so in 
the absence of such a book, the problems could 

propagate and amplify in the future.  
The results we obtained by searching a limited 

number of sources should be a small part of all absolute 

thermal records, and the recent warming of the climate 
caused its increase in variability, so that almost on a 

daily basis we find out that daily records, monthly 
records and even yearly records for various weather 

stations in Romania have been surpassed, thus such a 
suggested new work needs also periodic updates. 

The Voeikov ridge, which causes essential 
characteristics of the climate of the vast Atlantic-

European and Asiatic regions, is also formed during 

summer, not only in winter, and its persistence in time, 
its extension and positioning vary significantly due to the 

global warming. In summer, this thermo-baric formation 
of large scale is sometimes interrupted in various 

sectors, such as along the meridians in the 10°-20° E 
sector, by the thalwegs of the Icelandic and 

Mediterranean Cyclones. All these considered, the 
climatic warming caused the breaking of maximum 

temperature records in all months of the year, while the 

minimum ones have not even been equalled, though 
some close values were recorded. 

The thermal regime across Romania up to current 
date (2017) is bordered by two big climatic limits: -

38.5°C, recorded at Bod on 25.I.1942, and 44.5°C, 
recorded at the Râmnicelu commune (Brăila County, 

https://en.wikipedia.org/wiki/Râmnicelu,_Brăila), at the 
Ion Sion farm (the Buzău river meadows) on 

10.VIII.1951. However, during the 20th century the global 

climate was cooler20, at least by comparing to the interval 

                                                
20 Again not by chance, the cooler and wetter climate of the 20th 
century was possible in a global context in which across the surface of 

2000-2017, and the continuation and possible 

amplification of global warming could confirm this 

conclusion for the whole current century. The global 
climate analyses, monthly or yearly, obtained by ground 

and satellite measurements confirm for the moment the 
net warming tendency. 

Two major directions for the advection of air masses 
are found, which are able to produce thermal extremes 

for the whole year: the North and North-Eastern 
directions, for the extremely cold air masses of polar (cPk) 

and arctic (A) type, which are associated to the ultra-polar 

and polar circulations, and the South-West direction for 
the extremely warm and dry air masses of continental 

tropical (cT) type advected from the North of Africa21, 
which is associated to the continental tropical circulation, 

both of which are tightly connected to the spatial 
positioning of the Voeikov ridge. 
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Abstract 

The present study aims at rendering the characteristics of the 
means of the daily maximum temperature at monthly, seasonal 
and annual level within the Romanian Plain, as well as their 
trends. The time series cover a 55-year period (1961-2015) and 
data come from 8 meteorological stations. In order to assess the 
distribution of the data, there were calculated two coefficients 
(Skewness – S and Kurtosis – K) and also applied the 
Kolmogorov-Smirnov test for normal distribution. The positive S 
values and negative K values indicate that the distribution is not 
symmetrical but, taking into account that the values are quite 
close to 0, we may assume, it is not far from normal. The KS test 
also indicates a normal distribution. Homogeneity of the annual 
temperatures was tested by means of Pettitt test, Standard 
Normal Homogeneity Test (SNTH) and t test, which emphasized 
that the change point was registered before 2000. At three 
stations (D.T. Severin, Bechet, Buzău) all three applied tests 
indicated the same year 1988, respectively 1989 as break point, 
while at the other stations, it is the same year according to SNHT 
and T test, and a different one based on MWP. Based on Mann-
Kendall test and Sen’s slope estimation, there were emphasized 
temperature trends and their statistical significance. The highest 
temperature increase and upward trend was registered for mean 
annual and mean summer values (0.001 level of significance 
within the entire region). However, except for autumn, which is 
generally characterized by statistically insignificant negative 
trends, all the other seasons display significant upward trends. At 
monthly level, only the summer months registered upwards trends 
within the entire plain (level of significance oscillating between 
0.05 and 0.001), while in autumn months there were not 
registered any statistically significant trends. 

Keywords: air temperature trends, normal distribution, 
homogeneity tests, Mann-Kendall test, Romanian Plain, Romania 

Rezumat. Analiza mediei temperaturii maxime 
zilnice în Câmpia Română (1961-2015) 

Prezentul studiu are ca scop stabilirea caracteristicilor valorilor 
medii de temperatură maximă zilnică la nivel lunar, anotimpual și 
anual în cadrul Câmpiei Române, precum și a tendințelor de 
evoluție ale acestora. Serii de date acoperă o perioadă de 55 de 
ani (1961-2015), iar datele provin de la 8 stații meteorologice. 
Pentru a evalua distribuția datelor, s-au calculat doi coeficienți 
(Skewness-S și Kurtosis-K) și s-a aplicat testul Kolmogorov-
Smirnov pentru distribuția normală. Valorile S pozitive și valorile K 
negative indică faptul că distribuția nu este simetrică, dar având în 
vedere că valorile sunt apropiate de 0, se poate spune că acestea 
nu sunt departe de normal. Testul KS indică, de asemenea, o 
distribuție normală. Omogenitatea temperaturilor anuale a fost 
testată prin testul Pettitt, testul standard de omogenitate normală 
(SNTH) și testul t, care au subliniat faptul că punctul de schimbare 
a fost înregistrat înainte de 2000. La trei stații (D.T. Severin, 
Bechet, Buzău) toate cele trei teste aplicate au indicat același an 
1988, respectiv 1989 ca punct de schimbare, în timp ce la celelalte 
stații, este același an în funcție de testul SNHT și T și unul diferit 
bazat pe MWP. Pe baza testului Mann-Kendall și a estimării pantei 
lui Sen, au fost evidențiate tendințele evoluție a temperaturii și 
semnificația lor statistică. Cea mai mare creștere a temperaturii și 
tendință ascendentă a fost înregistrată pentru valorile medii 
anuale și ale anotimpului vara (0,001 nivel de semnificație 
statistică în întreaga regiune). Cu toate acestea, cu excepția 
toamnei, care se caracterizează în general prin tendințe negative 
nesemnificative statistic, toate celelalte anotimpuri prezintă 
tendințe ascendente semnificative. La nivel lunar, numai lunile de 
vară au înregistrat tendințe ascendente în întreaga câmpie (nivelul 
de semnificație variind între 0,05 și 0,001), în timp ce în lunile de 
toamnă nu s-au înregistrat tendințe semnificative statistic. 

Cuvinte-cheie: tendințe ale temperaturii aerului, distribuâie 
normală, teste de omogenitate, testul Mann-Kendall, Câmpia 
Română, România 

 

Introduction 

Most recent climatological studies indicate global 
temperature increase (IPCC, 2007a; IPCC, 2012). In 

terms of global average, in the last period, warming 
occurred in two phases, from the 1910s to the 

1940s and more intensely from the 1970s to the 

present (Busuioc et al., 2007). According to the 
experts from NASA’s Goddard Institute for Space 

Studies (GISS), the average global temperature on 
Earth has increased by about 0.8°C since 1880. 

Starting with 1975, warming occurred at a rate of 
about 0.15-0.20°C per decade 

(http://earthobservatory.nasa.gov). Globally, 2016 

was declared as the warmest year on record (period 

1880-2016), both on land and oceans, registering an 
anomaly of 0.99°C (https://www.nasa.gov). 

According to National Oceanic and Atmospheric 
Administration (NOAA), 14 of the first 15 hottest 

years were registered after 2000, certifying global 

warming (www.ncdc.noaa.gov/sotc/global/201513).  
In Europe, between 1950 and 2010, the average 

warming trend was 0.18°C/decade (CRUTEM4v, 
www.cru.uea.ac.uk/cru/data/temperature). 

However, warming intensity registers significant 
differences, namely, it does not occur linearly in 

time and space. There are studies indicating that the 

entire European continent has experienced an 
obvious warming trend, mainly in spring and 

summer (EEA, 2008); other researchers (Parey et 
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al., 2010; Yiou et al., 2009) point out that central 

and southern Europe registers a significantly 

increasing variability in summer temperature. IPCC 
(2007b, p. 545) mentions that warming was 

stronger in most regions in winter than in summer 
and there was noticed an increase in warm extremes 

rather than a decrease in cold extremes. 

According to Andres et al. (2014), Romania 
registered a warming of about 0.5°C in the annual 

mean temperatures since 1901, while in the south 
eastern region the trends were estimated to 1°C. 

Starting with 1970, summer temperatures have 
increased, the highest deviations corresponding to 

the northeastern and southwestern regions of the 

country. Winter temperatures also registered an 
increase that culminated with the warmest winter in 

2006/2007 with an anomaly of about +6°C. Other 
studies also confirmed this warming trend (Busuioc 

et al., 2015; Chitu et al., 2015; Croitoru & Piticar, 

2013; Hauer et al., 2003; Hobai, 2009; Piticar & 

Ristoiu, 2012; Prăvălie, 2014; Sandu et al., 2010; 

Tomozeiu et al., 2002). 

The main objective of the present study is the 
identification of any patterns in terms of spatial and 

temporal variability of daily maximum temperatures 
for the period 1961-2015 and rendering the 

statistical significance of the identified trends. 

Material and methods 

There were used the means of daily maximum 
temperature for eight meteorological stations 

located within the region of interest (Drobeta-Turnu 
Severin, further referred to as D.T. Severin, Bechet, 

Craiova, Roşiorii de Vede, Bucureşti Băneasa, 
Călăraşi, Buzău, Galaţi) (Fig. 1, Table 1) for the 

period 1961-2015. The distribution and homogeneity 

of the data series were tested based on the average 
annual values. The average annual, seasonal and 

monthly values were used to identify trends and test 
the statistical significance.  

  

 

Fig. 1: Location of the meteorological stations within the Romanian Plain 

 

Table 1: Geographical coordinates of the considered meteorological stations 

No. Station Altitude (m) Latitude Longitude 

1. D.T. Severin 77 44°37` 22°37` 

2. Bechet 36 43°47` 23°57` 

3. Craiova 192 44°13` 23°52` 

4. Roşiorii de Vede 102 44°06` 24°58` 

5. Bucureşti Băneasa 90 44°31` 26°04` 

6. Călăraşi 90 44°12` 27°19` 

7. Buzău 19 45°07` 26°51` 

8. Galaţi 71 45°30` 28°01` 
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All temperature data come from the following 

source – Klein Tank, A.M.G. and Coauthors, 2002 

(Data and metadata available at 
http://www.ecad.eu), except Bechet, for which data 

were provided by the National Meteorological 
Administration. 

Based on two coefficients – Kurtosis (K) and 

Skewness (S), there were emphasized the 
characteristics of data distribution.  

Kurtosis (K) is a statistical measure that can be 
used to render the distribution of data around the 

mean. The resulting curve indicates whether the 
data are peaked or flat relative to a normal 

distribution. Peaked distribution is rendered by 

positive values of K, while flat distribution by 
negative values. In this case, it is used excess 

kurtosis, which is simply kurtosis – 3. Thus, normal 
distribution is indicated by an excess kurtosis equal 

to 0. The formula is: 
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X represents the temperature value registered in 

a particular year, Xi represents the average 
temperature, s is the standard deviation and N is the 

sample size.  

The lack of symmetry of a frequency distribution 
is defined by the term of Skewness. The coefficient 

of skewness (S) was first developed by Karl Pearson 
by the end of the 19th century. The coefficient is 

calculated according to the following formula 
(Wheeler, 2015), the terms having the same 

significance as mentioned above: 
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Normal distribution is indicated by a S value 

equal to 0, the marker of perfect symmetry, but 

such a value is quite unlikely. According to Bulmer 
(1979), if S is less than -1 or higher +1, the 

distribution is highly skewed; if S is between -/+1 
and -/+1/2, the distribution is moderately skewed, 

while values between -1/2 and +1/2 indicate an 

approximately symmetrical distribution.  
The Kolmogorov-Smirnov test (KST) was 

developed by Kolmorov (1933) and Smirnov (1948) 
as mentioned by Massey (1951). The KS one-sample 

test for normality emphasizes weather a sample 
comes from a population with a specific distribution. 

KS test is based on the maximum difference 

between the sample cumulative distribution and the 
hypothesized cumulative distribution 

(http://documentation.statsoft.com).  
Three methods have been applied to test the 

homogeneity of the annual series: the Mann-

Whitney Pettitt’s test (MWP), the standard normal 
homogeneity test (SNHT) for a single break and T-

test (based on AnClimfree software available on-line 

www.climahom.eu/software-solution/anclim). MWP 

test is a nonparametric test used to emphasize 
changes in the mean distribution of a parameter 

either in hydrology or climatology. The T-test (one 
sample) is used to test hypotheses about the mean 

– μ when the population standard deviation is 

unknown. SNHT was developed first in 1984, 1986 
by Alexandersson who applied it in case of 

precipitation datasets and then on temperature 
series (Alexandersson & Moberg, 1997; Moberg & 

Alexandersson, 1997; Moberg & Bergström, 1997). 
These tests highlight the year when the break 

occurs.  

Besides the multiannual mean values of the daily 
maximum temperatures, there were calculated the 

means for 30-year and 10-year intervals and 
emphasized the highest values registered at 

monthly, seasonal and annual level. 

Mann-Kendall test (Mann, 1945; Kendall, 1975) 
and Sen’s slope estimates, applied by the 

researchers of the Finnish Meteorological Institute 
(Salmi et al., 2002) was used to test the significance 

of temperature trends. The test statistically assesses 
if there is a monotonic upward or downward trend 

of a variable, in this case, temperature, within a 

predetermined level of significance (a positive value 
of test Z indicate an increasing/upward trend, while 

a negative value of test Z marks a 
decreasing/downward trend). A major advantage of 

this test is that it presents a reduced sensitivity to 

abrupt breaks induced by the inhomogeneity of the 
time series. 

Results and discussions 

Distribution and homogeneity tests  

Distribution and homogeneity tests were 

performed for annual temperature values. The 
asymmetry coefficient Skewness (S) displays 

positive values within the entire plain region, 
underlining an asymmetrical distribution with a 

longer tail to the right, namely a positive skew. 

However, taking into account that the values are 
close to 0, we can assume that the distribution is 

quite symmetrical (Table 2). Kurtosis (K) describes 
the shape of a probability distribution rendering if 

the considered data display a peaked or flat 

distribution relative to a normal distribution. 
According to the obtained results, K values are 

negative, which means that the distribution is 
platykurtic (flatter than a normal distribution with 

shorter tails). However, all the values are in the 

range -1/2 and +1/2, which indicate an 
approximately symmetrical distribution. The 

distribution was also tested with Kolmogorov-
Smirnov test. The values of p above the threshold of 
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0.05 indicate a normal distribution in all the stations 

taken into account. 

 

Table 2: Results of the distribution tests applied on 
annual mean maximum temperature datasets in 
the Romanian Plain (1961-2015) 

Station S K KST 
D.T. 
Severin 

0.389 -0.560 D= 0.099 (p=0.659, O.K.) 

Craiova  0.328 -0.748 D= 0.098 (p=0.671, O.K.) 
Bechet  0.114 -0.365 D= 0.092 (p=0.792, O.K.) 
Roşiorii 
de Vede 

0.342 -0.652 D= 0.087 (p=0.796, O.K.) 

Bucureşti 
Băneasa 

0.212 -0.636 D= 0.094 (p=0.718, O.K.) 

Călăraşi 0.271 -0.788 D= 0.094 (p=0.712, O.K.) 
Buzău 0.373 -0.444 D= 0.083 (p=0.846, O.K.) 
Galaţi 0.272 -0.690 D= 0.096 (p=0.697, O.K.) 

 

There was tested the homogeneity of the annual 

temperature series based on three tests. It resulted 
that the data are homogenous. The results of the 

homogeneity tests indicate that the change points 
are registered before 2000 in most of the cases 

(Table 3). In case of two stations located in the west 
(D.T. Severin and Bechet), all the tests indicated the 

same change point, 1988, while in the north-east, at 

Buzău, the change point is registered in 1989. At the 
other meteorological stations, two of the tests, 

namely SNHT and T test indicated the same change 
point – 1999 at Craiova, 1989 at Roşiorii de Vede, 

2000 at Bucureşti Băneasa, 1998 at Călăraşi and 

Galaţi. As for MWP test, it emphasizes the change 
point in 1988 in the western part (D.T. Severin, 

Craiova, Bechet and Roşiorii de Vede) and 1989 in 
the east (Bucureşti Băneasa, Călăraşi, Galaţi and 

Buzău) (Table 3). The change point (1988 and 

1998) in daily maximum temperature data generally 
coincides with the one identified in the northeast of 

the country (Piticar & Ristoiu, 2012). 

Mean daily maximum temperatures within 
the Romanian Plain   

The monthly mean maximum temperatures 

display positive values during the entire year, the 
lowest values being characteristic to January and 

the highest to July. Thus, January mean for the 
entire plain is 2.4°C (varying between 3.5°C at D.T. 

Severin in the west and 1.6°C at Galaţi, in the east), 

while July average value is 29.6°C (varying between 
30.1°C at Bechet, in the south, and 28.9°C at Galaţi, 

in the east). The southern part of the plain, which 
corresponds to the Danube Alluvial Plain, has higher 

values compared to the other sectors of the 

analysed unit, no matter the season. Generally, the 
lowest maximum values are registered at Galaţi, in 

the east of the plain (Fig. 2). 

Table 3: Results of homogeneity tests applied on 

annual mean maximum temperature datasets in 
the Romanian Plain (1961-2015) 

Meteorological 
station 

MWP 
test 

SNHT Student 
T test 

D.T. Severin K=520 
1988 

19.306; 
0.954 
1988 

5.431 
1988 

Craiova  K=458 
1988 

15.288; 
0.903 
1999 

4.575 
1999 

Bechet  K=463 
1988 

20.563; 
1.289 
1988 

5.891 
1988 

Roşiorii de Vede K=464 
1988 

14.619; 
0.997 
1989 

4.436 
1989 

Bucureşti Băneasa K=488 
1989 

17.969; 
1.072 
2000 

5.141 
2000 

Călăraşi K=532 
1989 

21.203; 
1.201 
1998 

5.854 
1998 

Buzău K=466 
1989 

15.819; 
0.989 
1989 

4.686 
1989 

Galaţi K=556 
1989 

22.011; 
1.367 
1998 

6.039 
1998 

 

The analysis of the highest mean maximum 
temperatures within the Romanian Plain revealed 

certain patterns. Thus, at annual level, within most 
of the plain, the hottest year was 2007. The western 

part of the analysed region, generally overlapping 
Oltenia Plain, registered higher values in the last 

years, 2012 and 2015, while in the north-east, at 

Buzău, the hottest year was 1990. Positive 
deviations exceeded 2.4°C varying between 2.9°C at 

Galaţi, in the east and 2.4°C at Craiova, in the west. 
However, in winter half year (WHY) and summer 

half year (SHY), the highest values were registered 

in the same years, 1990 respectively 2012. At 
seasonal level, there emerged certain differences. 

Thus, the hottest winter was that of 2006-2007, 
except for the eastern part of the plain, where the 

values registered in 1988-1989 exceeded those 
registered in the previously mentioned interval. In 

spring, there is a greater variability – in the west, 

2007 displays the highest mean maximum mean, in 
the east, 1989, while within most of the plain 1983 

marked the warmest spring. Summer mean 
maximum temperatures are above 31.5°C and 2012 

is the hottest summer for most of the plain (except 

for Bucureşti Băneasa and Galaţi, 2007). 2012 also 
marks the greatest temperature values for autumn, 

except for the northeastern part (1963) (Table 4). 
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Fig. 2: Mean monthly maximum temperatures within the Romanian Plain (1961-2015) 

 

Table 4: The highest maximum temperature values within the Romanian Plain (1961-2015) 

Station  Y WHY SHY W SP SM A 

D.T. 
Severin 

19.5 11.6 29.0* 8.5 20.9 33.2* 20.7* 

2015 1990 2012 2007 2007 2012 2012 

Bechet 
19.8* 11.7* 28.4 9.4* 21.6* 32.4 20.4 

2007 2008 2000 2007 1983 2000 1963 

Craiova  
18.6 10.5 28.5 7.5 20.0 32.9 20.3 

2012 1990 2012 2007 1983 2012 2012 

Roşiorii 
de Vede 

18.9 10.3 28.6 7.3 21.1 32.9 20.6 

2007 1990 2012 2007 1983 2012 2012 

Bucureşti 
Băneasa 

19.1 10.8 28.2 7.1 20.8 32.6 20.4 

2007 1990 2012 2007 1983 2007 2012 

Călăraşi 
19.6 11.4 28.9 8.1 21.2 32.8 21.1 

2007 1990 2012 2007 1983 2012 2012 

Buzău 
18.7 11.7 27.9 8.2 20.0 31.8 19.8 

1990 1990 2012 1989 1990 2012 1963 

Galaţi 
18.5 10.8 28.2 6.7 19.7 32.0 19.5 

2007 1990 2012 1989 1990 2007 2012 
* - the highest maximum temperature within the entire plain region  

 

At monthly level, 55.2% of the highest means of 
the maximum daily temperatures were registered 

after 2000. 2007 and 2012 are the years with the 

greatest percents, 17.7% (17 cases), respectively 
9.37% (9 cases). In terms of territorial distribution, 

generally, the highest monthly values are registered 
in the same years, certifying the action of the same 

air masses within the entire plain region. Thus, for 

January, 2007 marks the greatest values, varying 
between 13.2°C (Bechet) and 9.4°C (Galaţi), which 

means deviations between 11.0°C and 7.8°C. 2002 
marks the hottest February, while 1990 the hottest 

March. The highest mean maximum temperatures of 

April correspond to 1968 and of May to 2003. The 
hottest June and July were registered in 2007 and 

2012, in July, all monthly values exceeding 34°C. In 

August, we remark 1992 for the central and western 
parts of the plain, while in the east, 2010 values are 

the highest. In September, the highest temperatures 
were registered in 1994, in October in 1966, while in 

November, there is a greater variability – 2012, 

2010, 1969 and 1963. The hottest December was in 
2015 in the central and western sectors of the 

analysed region, and in the east in 1982 (Table 5). 
However, the maximum temperature values 

decrease from west to east and from south to north 
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in winter and summer. The most significant positive 

deviations are registered in the winter months, while 

the most reduced in summer. 

Mean air temperature evolution for 30-year 
and for 10-year intervals 

In order to highlight the increase of daily 

maximum temperature, there was made a 
comparison between the mean multiannual values 

for different time intervals. Thus, it can be noticed 
that an increase for the last two periods, 1971-2000 

respectively 1981-2010 for all the analysed 

meteorological stations compared to the first period, 
1961-1990. If in the period 1961-1990, there were 

only two stations, both located in the south of the 
plain, within the Danube Alluvial Plain, where the 

mean maximum temperature exceeded 17°C (D.T. 
Severin and Călăraşi, 17.04°C), in the last period, 

namely 1981-2010, there were only three stations 

with values below 17°C, all located in the northern 
part (Craiova, Buzău, Galaţi). In case of the 

difference between the first two periods, the highest 
values were registered in the western part of the 

Romanian Plain (D.T. Severin and Bechet, 0.3°C and 

0.4°C); if taking into account the difference between 
the last two periods, there were noticed first of all 

higher values, more homogenous values (ranging 

between 0.4°C and 0.6°C), as well as an increase of 

the difference in the east of the plain (Table 6). 
When reducing the comparison period, the 

emphasized situation generally registered the same 
pattern of evolution, namely the increase of the 

mean values towards the end of the period. 

However, the decade 1971-1980 was cooler than 
the previous decade with two exceptions – Galaţi, 

where it was registered a slight increase of 0.04°C, 
and Bechet, an increase of 0.05°C. If comparing the 

mean values for the first and last decades it can be 
noticed that in the first one, there was only one case 

with temperatures above 17°C, while in the last one, 

only one case with values below 17°C (Table 7), but 
three cases with values above 18°C, all stations 

being located along the Danube. The differences 
between the last two intervals were the highest 

registered during the entire period of analysis. They 

ranged between more than 0.8°C (Galaţi – 0.9°C, 
Bechet – 0.8°C) and less than 0.6°C (D.T. Severin – 

0.5°C, Craiova – 0.5°C). Consequently, the linear 
tendency of evolution is clearly positive within the 

entire plain (Fig. 3). 

Table 5: The highest monthly means of the maximum daily temperatures 

Station 1 2 3 4 5 6 7 8 9 10 11 12 

D.T. Severin 11.6 13.7 18.1 21.9 27.6 30.8 34.9 35.2* 30.3 21.7 15.8 11.0* 

2007 2002 1990 2000 2003 2012 2012 1992 2012 1966 2012 2015 

Bechet 13.2* 13.5 18.8* 22.4 28.1 30.8 35.3 34.4 31.1* 21.9 16.9 8.2 

2007 2002 1990 1968 2003 2007 2007 1992 1994 1966 2010 1979 

Craiova 11.3 13.5 17.5 22.0 27.1 30.1 35.0 33.6 29.5 21.9 15.8 8.7 

2007 2002 1990 1968 2003 2012 2012 1992 1994 1966 1963 2015 

Roşiorii de 
Vede 

10.8 13.7 17.4 22.4 27.6 30.8 35.4* 33.6 30.6 22.7 16.1 8.0 

2007 2002 1990 1968 2003 2007 2007 1992 1994 1966 1963 2015 

Bucureşti 
Băneasa 

10.6 13.8 17.6 22.6 28.3 31.4 35.0 33.0 29.8 22.2 16.0 8.5 

2007 2002 1990 1968 2002 2007 2007 1992 1994 1984 1969 2015 

Călăraşi 11.3 14.4* 17.6 22.4* 28.6* 31.5* 35.0 33.9 30.4 23.5* 18.1* 9.3 

2007 2002 1990 1998 2003 2007 2012 2010 1994 1966 2010 1982 

Buzău 11.2 13.8 17.5 21.8 28.0 30.0 34.1 32.8 28.6 22.0 16.2 7.9 

2007 2002 1990 1968 2003 2007 2012 2010 1994 1966 1969 1982 

Galaţi 9.4 12.6 17.3 21.1 28.0 30.9 34.0 32.7 28.0 21.2 16.3 7.5 

2007 2002 1990 1968 2003 2007 2012 2010 1994 1966 2010 1982 

* - the highest maximum monthly temperature within the entire plain region

 
Table 6: Mean annual maximum temperature over the 1961-1990, 1971-2000, 1981-2010 periods 

Period 
/Station 

D.T. 
Severin 

Bechet Craiova 
Roşiorii 
de Vede 

Bucureşti 
Băneasa 

Călăraşi Buzău Galaţi 

1961-1990  17.0 16.9 16.2 16.4 16.5 17.0 16.3 15.5 

1971-2000  17.3 17.3 16.4 16.6 16.6 17.2 16.5 15.8 

Increase  0.3 0.4 0.2 0.2 0.1 0.2 0.2 0.3 

1981-2010  17.7 17.9 16.8 17.1 17.1 17.7 16.9 16.3 

Increase  0.4 0.6 0.4 0.5 0.5 0.5 0.4 0.5 
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Table 7: Mean annual maximum temperature evolution over 10-year intervals 

Period 
/Station 

D.T. 
Severin 

Bechet Craiova 
Roşiorii 
de Vede 

Bucureşti 
Băneasa 

Călăraşi Buzău Galaţi 

1961-1970 16.9 16.6 16.3 16.4 16.6 17.0 16.1 15.4 

1971-1980 16.8 16.7 15.9 16.1 16.2 16.9 16.0 15.4 

1981-1990  17.5 17.5 16.6 16.8 16.7 17.2 16.8 15.8 

1991-2000 17.6 17.7 16.7 16.9 16.9 17.6 16.7 16.1 

2001-2010 18.1 18.5 17.1 17.4 17.6 18.3 17.3 17.0 

 

 

  

  

  

  

 

Fig. 3: Mean maximum temperatures per decade and their tendency of evolution 

Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XVI, Issue 1 (June 2017), pp. 37-48 
http://dx.doi.org/10.5775/fg.2017.040.i 



 
 

Analysis of the Mean of Daily Maximum Temperature within the Romanian Plain (1961-2015) 

44 

 

 

Temperature trend analysis  

The Mann-Kendell test was applied to 19 data 

sets (annual – Y, winter half year – WHY, the 

interval October - March, summer half year – SHY, 
the interval April - September, winter – W, Spring – 

Sp, summer – Sm, autumn – A, and months) for 
each station (Table 4). Upward trends (Z) and 

positive slopes (Q) clearly predominate within the 

entire region, 15 series of the 19 analysed series 
displaying positive values at all the meteorological 

stations (Y, SHY, Sp, Sm, A, January, February, 
March, April, May, June, July, August, December). 

At annual level, there are registered upwards 
trends within the entire plain. The trend is 

statistically significant – α= 0.001 level of 

significance, at all the analysed meteorological 
stations, indicating the clear increase in daily 

maximum temperatures in the southern part of 
Romania (Fig. 4). 

The WHY also displays an upward trend, even if 

there are differences in terms of level of 
significance. Thus, the most obvious increase of the 

daily maximum temperature corresponds to Bechet 
(α= 0.001), while the most reduced level of 

significance (α= 0.05) is registered at Roşiorii de 
Vede and Călăraşi. The other stations present 

positive trends the level of significance being 0.01.  

In case of the SHY, the upward trends are 
obvious, the level of significance varying between 

0.001 and 0.01 (the central sector of the plain). 
At seasonal level, trends are positive in case of 

three seasons but there does not emerge clear 

territorial differences within the analysed region. 
The only season that registered both positive and 

negative trends, but not statistically significant, is 
autumn. Winter displays an upward trend with a 

level of significance α= 0.01 within most of the 

plain. The level of significance is higher in case of 
Bechet, 0.001, and lower in case of Buzău, 0.05. In 

spring, the trend is statistically significant at a level 
of 0.01 except for the central part where it is 

registered the lowest increase (α= 0.05 level of 
significance) and the eastern extremity, at Galaţi, 

with a highest level of significance, 0.001. Summer 

is the season characterized by the most obvious and 
uniformly distributed upward trend, the level of 

significance reaching 0.001 within the entire 
analysed region.  

At monthly level, 9 of the 12 data series display 

positive values at all the meteorological stations, 
emphasizing upward trends. Winter months present 

positive Z values, but trends are generally not 
statistically significant. January is the only winter 

month registering a statistically significant upward 
trend. Temperature increase is higher in the 

southern part of Oltenia Plain (0.01 level of 

significance) compared with the central and eastern 

sectors of the Romanian Plain where the level of 
significance oscillates between 0.01 and 0.05. Only 

in the north-eastern part of the analysed region 
January does not present a statistically significant 

positive trend. December and February register 

positive slopes but the increase of the daily 
maximum temperatures is not statistically significant 

in most of the cases. Along the Danube, the level of 
significance of the increase registered in February 

varies between 0.01 at Bechet and 0.1 at Galaţi.  
Among the spring months, only March and May 

register significant positive slopes significant at most 

of the stations. Thus, in March there is registered 
α= 0.05 level of significance within the entire plain 

except for Bechet with 0.01, while in May the 
upward trend is more obvious along the Danube (α= 

0.01 at Bechet, Călăraşi, Galaţi).  

The most important increase is characteristic to 
summer months (June, July, August), when all the 

stations show statistically significant positive slopes. 
The highest statistical significance corresponds to 

July (α= 0.001 except for Bucureşti Băneasa with α= 
0.01). In June, the level of significance is 0.001 only 

in the southern part of Oltenia plain (D.T. Severin 

and Bechet), while in the rest of the region it is 
0.01. In August, the 0.001 level of significance is 

characteristic to the western extremity (D.T. 
Severin) and the eastern sector of the plain (Table 

8). In autumn, there predominate negative trends, 

but they are not significant. In September, the slope 
is positive only at Bucureşti Băneasa, in October at 

Bechet and Galaţi, while in November, the slopes 
are positive with one exception, Bechet. 

Conclusion 

 

The analysis of mean of daily maximum 
temperatures within the Romanian Plain for a 55-

year period emphasized a significant upward trend, 
confirming the results obtained by other 

researchers. The distribution tests indicate that the 
data series display an asymmetrical distribution but 

the values of Skewness (S) are quite close to 0 and 

of Kurtosis (K) are in the range -1/2 and +1/2, 
which means that the distribution is not far from 

symmetrical. However, in case of Kolmogorov-
Smirnov test, the values of p above the threshold of 

0.05 indicate a normal distribution. Homogeneity 

(MWP test, SNHT, Student T test) tests emphasized 
that the break points are generally recorded before 

2000.  
In terms of the highest values (Y, WHY, SHY, W, 

SP, SM, A), only about 32% were registered before 
2000, most of the values being registered in 2007 

and 2012. The analysis revealed that all maximum 
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temperatures were registered in the western half of 

the plain, at D.T. Severin and Bechet, as it follows: Y 

– 19.8°C/2007, Bechet; WHY – 11.7°C/2008, 
Bechet; WSH – 29.0°C/2012, D.T. Severin; W – 

9.4°C /2007, Bechet; SP – 21.6/1983, Bechet; SM – 

33.2°C /2012, D.T. Severin; A – 20.7°C/2012, D.T. 

Severin.

Table 8: Sen’s slope estimate (Q) and their statistical significances (SS) for air temperature trends 

Station
/Month  

D.T. Severin Craiova Bechet  Roşiorii de Vede 
Bucureşti 
Băneasa 

Z SS Q Z SS Q Z SS Q Z SS Q Z SS Q 

Y 4.59 *** 0.034 3.77 *** 0.032 4.56 *** 0.047 3.56 *** 0.027 3.69 *** 0.027 

WHY 3.05 ** 0.033 3.03 ** 0.035 3.75 *** 0.059 2.45 * 0.029 2.70 ** 0.032 

SHY 3.91 *** 0.041 2.95 ** 0.031 4.39 *** 0.042 3.11 ** 0.034 3.15 ** 0.032 

W 3.21 ** 0.046 3.09 ** 0.043 4.07 *** 0.072 2.81 ** 0.036 3.09 ** 0.039 

Sp 3.12 ** 0.042 2.67 ** 0.039 3.23 ** 0.052 2.12 * 0.036 2.39 * 0.035 

Sm 4.54 *** 0.062 3.66 *** 0.046 4.49 *** 0.059 4.17 *** 0.050 3.67 *** 0.044 

A -0.01  -0.001 -0.52  -0.008 0.16   0.003 -0.42  -0.006 -0.06  -0.001 

J 2.85 ** 0.064 2.25 * 0.063 3.04 ** 0.089 1.71 + 0.046 2.25 * 0.046 

F 1.21  0.044 1.28  0.045 2.59 ** 0.096 1.45  0.040 1.94 + 0.053 

M 2.08 * 0.060 2.11 * 0.059 2.59 ** 0.088 2.05 * 0.055 1.84 + 0.051 

A 1.81 + 0.034 1.29  0.020 1.31   0.022 0.57  0.011 0.77  0.013 

M 2.50 * 0.036 1.79 + 0.028 2.62 ** 0.052 1.68 + 0.031 2.03 * 0.033 

J 3.78 *** 0.049 2.71 ** 0.039 3.71 *** 0.055 3.03 ** 0.043 2.40 * 0.032 

J 3.98 *** 0.057 3.39 *** 0.042 4.03 *** 0.060 3.55 *** 0.049 3.16 ** 0.044 

A 3.32 *** 0.070 2.97 ** 0.057 3.00 ** 0.063 3.08 ** 0.060 3.22 ** 0.060 

S -0.12  -0.002 -0.62  -0.012 -0.45   -0.007 -0.05  -0.002 0.14  0.001 

O -0.57  -0.010 -1.34  -0.020 0.50   0.009 -1.23  -0.020 -0.74  -0.011 

N 0.04  0.001 0.04  0.001 -0.11   -0.003 0.17  0.007 0.41  0.008 

D 1.30  0.023 1.50  0.026 1.48   0.038 1.42  0.026 1.26  0.023 

 
Station /  
Month  

Călăraşi Buzău Galaţi 

Z SS Q Z SS Q Z SS Q 

Y 4.23 *** 0.032 3.68 *** 0.028 4.41 *** 0.040 

WHY 2.51 * 0.029 2.63 ** 0.027 3.05 ** 0.035 

SHY 4.21 *** 0.037 3.51 *** 0.032 5.15 *** 0.049 

W 2.82 ** 0.038 2.13 * 0.033 2.90 ** 0.042 

Sp 2.63 ** 0.039 2.94 ** 0.044 3.33 *** 0.055 

Sm 4.51 *** 0.054 4.46 *** 0.056 5.60 *** 0.064 

A 0.09  0.003 -0.28  -0.003 1.31  0.012 

J 2.03 * 0.048 1.58  0.034 1.95 + 0.046 

F 1.43  0.051 1.73 + 0.054 2.03 * 0.055 

M 1.77 + 0.047 2.54 * 0.073 2.42 * 0.069 

A 0.79  0.017 1.24  0.023 1.74 + 0.032 

M 2.82 ** 0.046 2.18 * 0.034 3.22 ** 0.059 

J 3.22 ** 0.043 2.74 ** 0.039 3.22 ** 0.047 

J 3.63 *** 0.050 3.80 *** 0.050 4.66 *** 0.069 

A 3.80 *** 0.066 3.75 *** 0.069 4.52 *** 0.077 

S 0.81  0.013 -0.46  -0.005 1.15  0.018 

O -0.44  -0.008 -0.04  -0.001 0.28  0.005 

N 0.20  0.005 0.13  0.004 0.75  0.014 

D 1.19  0.028 0.54  0.010 1.53  0.027 

*** if trend at α= 0.001 level of significance; ** if trend at α= 0.01 level of significance; * if trend at α= 0.05 level of 
significance, + if trend at α= 0.1 level of significance; values in bold represent generalized trend (increasing) in the 
region. 

At monthly level, 2007 and 2012 are the years 
with the greatest percents, 17.7% (17 cases), 

respectively 9.37% (9 cases), 55.2% of the highest 
means of the maximum daily temperatures being 

registered after 2000. In this case, it should be 

noted that Călăraşi is the station with the most 
numerous cases – February 2002, April 1998, May 

2003, June 2007, October 1966 and November 
2010, while Bechet registered the highest values for 

January 2007, March 1990 and September 1994 and 

Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XVI, Issue 1 (June 2017), pp. 37-48 
http://dx.doi.org/10.5775/fg.2017.040.i 



 
 

Analysis of the Mean of Daily Maximum Temperature within the Romanian Plain (1961-2015) 

46 

 

D.T. Severin for August 1992 and December 2015. 

The highest monthly value is 35.4°C and it was 

registered at Roşiorii de Vede in 2007. There is 
clearly a greater heterogeneity in terms of 

registration years. 
In order to assess the significance of the upward 

trends resulted from 30-year and 10-year interval 

analysis, there was used the Mann-Kendall test on 
19 data sets for each station taken into 

consideration. The results confirmed the general 
upward trend for the entire region at annual, winter 

half year, summer half year, winter, spring and 
summer level when all the stations showed 

statistically significant positive slopes; upward trends 

were detected also for May, June, July and August 
for the entire plain. In terms of statistical 

significance, annual, and summer values showed 

generalized statistically significant positive slopes in 

the study area (α= 0.001 level of significance). 

Summer months also displayed statistically 
significant increases, especially July, which 

presented α=0.001 level of significance, except for 
Bucureşti Băneasa with α=0.01. Generally, the 

positive slopes and upward trends are more 

significant during summer months in the eastern 
part of the plain compared to the western part. It 

should be mentioned that negative trends are 
registered in autumn, September and October, but 

not at all the stations and they are not statistically 
significant. Thus, we can consider that the 

increasing trend of the mean of daily maximum 

temperatures is confirmed within the entire plain 
area without highlighting significant temporal and 

spatial differences. 

 

Fig. 4: The statistical significances (SS) for annual, semester and seasonal daily maximum temperature 
trends 
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Abstract 

Vertical electrical soundings (VES) and geophysical logs were 
employed to map and characterize the aquifer units in the 
Northwestern zone of Ijebu Ode, Southwestern Nigeria with a 
view to appraise the groundwater potential of the area. Sixteen 
Schlumberger soundings (VES) having maximum current electrode 
separation of 900 m were acquired and interpreted through partial 
curve matching and computer iteration. Gamma ray and resistivity 
logs acquired in a drilled hole were interpreted for aquifer 
characteristics. All but one sounding (VES 9), indicated signatures 
that are diagnostic of poor hydrogeological characteristics. Four 
layers were interpreted within 80 m depth. The first layer 
composed of topsoil (dry clay) which ranges in thickness from 0.8 
to 1.5 m. Sandy clay (53 – 1895 Ωm) with varying thickness (0.8 
– 34.5 m) constitute the second layer. Thick sand (2.4 – 55.3 m) 
having high resistivity (1208 – 7350 Ωm) make up the third layer. 
Resistive basement (3155 – 39529 Ωm) occurring at depth of 3 – 
63 m constitute the fourth layer. The low resistivity sand (1023 
Ωm) located beneath VES 9 was identified to be the saturated 
aquifer.  The saturated aquifer has 8 – 10% clay content and 40% 
porosity. The aquifer is 100% saturated with fresh water having 
resistivity of 122 Ωm and TDS value of 53 ppm. This study 
showed that the area was of low groundwater potential and 
highlights the significance of combined surface and subsurface 
geophysical investigations for groundwater in area where 
groundwater occurrence is erratic.  

Keywords: Aquifer, Geophysical logging, Transition zone, 
Electrical resistivity, Ijebu Ode 

Rezumat. Cartarea și caracterizarea acviferului 
din zona complexă de tranziție Ijebu Ode, sud-
vestul Nigeriei  

Pentru cartarea și caracterizarea stratelor acvifere din nord-vestul 
zonei Ijebu Ode, situată în partea de sud-vest a Nigeriei, s-a 
folosit sondarea electrica verticala(VES) și forajele geofizice, cu 
scopul evaluării potențialului subteran din zonă. Au fost realizate 
saisprezece sondări Schlumberger (VES) cu o separație maximă a 
curentului electrod la 900 m, și ulterior interpretate cu ajutorul 
curvelor parțiale și a iterației computerizate. Pentru interpretarea 
caracteristicilor acviferului, s-au folosit razele gamma și sondările 
de rezistivitate obținute într-un foraj. Cu excepția unei singure 
forări (VES 9), toate celelalte au indicat o slabă calitate 
hidrogeologică. Patru strate au fost interpretate până la o 
adâncime de 80 m. Primul strat, compus în principal din argilă 
uscată, are o grosime ce variază între 0,8 și 1,5 m. Argila 
nisipoasă (53-1895 Ωm) cu o grosime variabilă (0,8-34,5 m) 
formează cel de al doilea strat, urmat de un strat gros de nisip 
(2,4 – 55,3 m) cu rezistivitate ridicată (1208 – 7350  Ωm). Stratul 
al patrulea reprezintă un soclu de rezistivitate (3155 – 39.529 
Ωm), întâlnit la o adâncime de 3-63 m. Nisipul cu un nivel redus 
de rezistivitate (1023 Ωm), localizat sub VES 9 a fost identificat ca 
fiind acvifer saturat. Acviferul saturat are un conținut de argilă de 
8-10% și porozitate 40%. Acviferul este saturat 100% cu apă 
dulce, având o rezistivitate de 122 Ωm și valoare TDS de 53 ppm. 
Studiul de față demonstrează că zona dispune de un potențial 
redus al rezervelor de apă subterană și evidențiază importanța 
investigațiilor geofizice combinate, de suprafață și subteran, 
pentru determinarea rezervelor de apă subterană în zonele unde 
aceasta este sporadică.  
 

Cuvinte-cheie: acvifer, sondare geofizică, zonă de tranziție, 
rezistivitate electrică, Ijebu Ode 

 

Introduction 

Groundwater is water, which originates from the 

infiltration of fluids through the soil and accumulates 

below the earth's surface in a porous layer and 
permeable rock called the aquifer.  Tyson (1993) 

and Pearce (2006) described water as “the defining 
crises of the twenty-first century”. The study 

location (Fig. 1), Aco residential Estate in Ijebu Ode 
lies within a hydrogeologically complex and 

problematic transition zone, between the 

Precambrian Basement rocks and Cretaceous 
sediments of Dahomey Basin, Southwestern Nigeria. 

It was desired to have reliable supply of portable 
water in this estate as public water supply is non-

existent in the region. Groundwater exploitation is 

then the next alternative. But groundwater 

accessibility has been a major challenge to the 

people of Ijebu Ode who rely on groundwater for 
domestic, industrial and irrigational purposes. The 

area is plagued with acute groundwater 
development challenges as evident in numerous 

abortive and low groundwater yielding boreholes in 
the area. Some of the boreholes drilled within the 

estate produce water only during rainy season. A 

number of completed houses in the estate are 
largely uninhabited due to paucity of potable water. 

Previous workers such as Osinowo and Olayinka 
(2012) reported that complex co-occurrence of 

different rock types in this transition zone made 

groundwater development in the area very 
challenging. Where Potable water is not commonly 

found, its provision will limit the setting up 
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settlements to the places where supply exist 

(Shankar 1994 and Huisman 1966).  Consequently, 

there is an urgent need to assess the groundwater 
potential of the area for possible groundwater 

development.  
For this reason, electrical resistivity soundings 

were carried out.  The results were test drilled and 

justified with stratigraphic and electrical logs 
obtained from the drill hole. Until recently, low 

monetary value of water has precluded the use of 
modern logging techniques in groundwater 

investigation irrespective of their benefits (Maliva et 
al. 2009). Electric logging that involved 

measurement of natural-gamma ray and formation 

resistivity was employed. Driscoll (1986), Keys 
(1997), and Kobr et al. (2005) reviewed the 

applications of borehole geophysical logging to 

groundwater investigation. In addition, the electrical 

resistivity method, using Schlumberger array of 

Vertical Electrical Sounding (VES) technique, was 
adopted. The technique employs fast, effective and 

versatile procedure which makes the 
characterization of subsurface geology possible (Ako 

1989; Mbonu et al. 1991 and Ojo et al. 2007, 

Oyedele and Oladele 2011, Salami and Olorunfemi 
2014). 

This study aimed at characterizing the 
groundwater potential of Aco Estate, Ijebu-Ode area 

of Ogun state, Southwest, Nigeria using Vertical 
Electrical Sounding and borehole geophysical 

logging. This study provided guide for future 

groundwater development in the study area as 
means of reducing incidences of abortive and low 

yield borehole. 

 
 

Fig. 1: Geologic map of the Ijebu-Ode zone and study area (processed after Enu, 1985). Inset: Map of 
Africa  

 

Description of study area 

Aco Estate is located in Ijebu Ode, Southwestern 
Nigeria (Fig. 1). It lies between longitude 

E003°53'11.01" to E003°53'39.96" and latitude 

N06°51'01.59" to N06°51'18.54". The elevation 

varies between 138.6 to 69.4 m above the sea level. 

Aco Estate is a developing residential estate with 

few completed buildings. The area is characterized 
by hot, humid tropical climate with rainy season 

which last from March/ April to October/ November 
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and dry season which last for the rest of the year 

October/ November. An average annual rainfall of 

about 1300 mm and an annual potential evapo-
transpiration of about 188 mm are prevalent (Akanni 

1992). It is characterized by slightly dense 
vegetation and many big perennial rivers with 

mostly dendritic drainage pattern (Akanni 1992). 

The geologic units of the area are made up of 

crystalline rocks of the Basement Complex and 

sedimentary rocks of Eastern Dahomey Basin (Fig. 

1). The basin stratigraphy is dominated by sand and 
shale alternation with minor proportion of 

limestones and clays (Omatsola and Adegoke, 
1981). The stratigraphy of the eastern Dahomey 

basin is represented in Table 1. 

 

Table 1: Regional stratigraphic setting of the Eastern Dahomey basin (Idowu et al. 1993) 

 
 

Methodology 

Geophysical survey 

The electrical resistivity method utilizing the 

Schlumberger Vertical Electrical Soundings (VES) 

technique was used for the surface groundwater 
exploration. The PASI 16-GL Resistivity Meter was 

used for the data acquisition.  Sixteen (16) VES 
stations (Fig. 2) were occupied with maximum 

current electrode spacing (AB) of 900 m. The VES 
data obtained were manually plotted against their 

respective current-electrode spacing values (AB/2) 

on a log-log scale. The VES Curves were interpreted 
quantitatively by the partial curve matching 

technique and computer assisted 1-D forward 
modelling using WIN-RESIST computer iteration 

program to obtain the geoelectric parameters of the 

subsurface. 

Geologic logging 

Location of VES 9 was test drilled. Test drilling 
involved drilling small diameter hole (BH) that 

furnishes information on substrata in a vertical line 
from the subsurface. BH is positioned at Latitude 

N06°51'09.10" and Longitude E003°53'17.50". 

Geologic log was constructed from the drill-cutting 
samples collected at frequent intervals during the 

drilling of the well. It furnished a description of the 
geologic character and the thickness of each stratum 

encountered as a function of depth. It enabled 
delineation of aquifers from aquitards. 

Geophysical logging and Lithologic 
identification 

Geophysical logging of the subsurface geologic 
lithologic units penetrated by BH was accomplished 

by lowering a set sondes that contain water-tight 

gamma ray and resistivity instruments into BH and 

taking measurements at constant interval. The well 
was logged to depth of 63.0 m. Shale was 

differentiated from sand by establishing a shale 
baseline. Established "oil-field" geophysical-log 

interpretation methods were applied to the analysis 

of formations to identify freshwater aquifer. The 
primary application of natural-gamma logging is in 

identifying lithology. Clayey formations (shale, clay) 
emit more rays than gravels and sands. It therefore, 

differentiates between sand and clay. Resistivity 
logging is useful for determination of aquifer 

parameters, evaluation of quality of formation water 

and identification of the position of the water table. 
 

 

Fig. 2: Location of Vertical Electrical Soundings 
and geologic logging test 
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𝑤= 

𝑅𝑜
𝐹

 

𝐹 =  
0.62

∅2.15
 

Estimation of clay content from the gamma 
logs 

The clay content at certain was estimated from 

the Gamma Ray Index (IGR). The IGR was calculated 
from the Gamma Ray log using Eq. (1) by 

(Schlumberger, 1989): 

 
   

  
 

Where: 

IGR = Gamma Ray Index 
GRlog =  gamma ray reading from shaly sand 

GRmin =  gamma ray minimum from clean sand 
GRlog =  gamma ray maximum from shale 

The calculated volumes of shale were expressed 
in percentage. 

Determination of porosity 

Porosity was roughly estimated from resistivity 

measurements using the Humble formula (Winsauer 

et al.,1952) in equation 2 in the absence of 
independent porosity device such as an acoustic log, 

a density log, or a neutron log.  
  

 

 
Where F= Formation factor, Ø = porosity 

Formation factor F was established using 
relationship established between the lithological 

descriptions and the formation factor (TNO 1976, 
Ecknis 1934). 

Estimation of formation water resistivity 
(Rw) 

The Formation water resistivity was computed 
from Eq. (3) by Asquith et al., (2004):  

 
 

 
Where RO is the formation resistivity obtained 

from log.  

Determination of formation water saturation 

Water saturation (Sw), using the Archie’s (1942) 

water saturation equation was computed from Eq. 
(4): 

    Sw
n  = F • Rw/Rt,  

where n is the saturation exponent assumed to 

be 2.  

Estimation of Total Dissolved Solids (TDS) 
of formation water 

The total dissolved solids (TDS) in ppm of the 

formation were calculated from water resistivity 
using Eq. (5) by Turcan (1966) and Estepp (1998): 

TDS = 0.64 * EC = 0.64 * 10,000/Rw 

EC =electrical conductivity of the formation water 

in micromhos/cm 

Results and discussion 

Subsurface stratigraphy 

The stratigraphy of the area (Fig. 3) is composed 

mainly of clay and sand. The lithologic unit from the 
surface to 18.0 m depth is predominantly clay and 

sandy clay varieties. From the depth of 18.0 m to 
64.0 m is constituted by sand which grades from silt 

to fine grain sand. These sand units will constitute 

the potential aquifers in the study area. 

 

Fig. 3: Stratigraphic log of drill at the north-
eastern part of the study area 

Geoelectric characteristics 

The interpreted VES curves in the study area are 
characterized by three to four geoelectric layers in 

form of A, AA, AK, HA, and KH type curves (Fig. 4). 
The results of interpreted VES curves are 

summarized in Table 2. Figures 5a - d show the 
geoelectric sections constructed from the interpreted 

VES data. Four lithologic units that included the 

topsoil, sandy clay, sand (dry sand and saturated 
sand) and fresh basement were depicted on the 2-D 

sections. The first layer is composed of topsoil (dry 
clay) which ranges in thickness from 0.8 to 1.5 m. 

Sandy clay (53 – 1895 Ωm) that was 0.8 – 34.5 m 

thick constitute the second layer. The sandy clay 
unit is typically of poor hydrogeological 

characteristics. Thick sand package (2.4 – 55.3 m) 
underlain the sandy clay and formed the third geo-

electric layer. The high resistivity response of the 

thick sand (1208 – 7350 Ωm) indicated a high 
degree of dryness and could therefore not supply 

( )
( )minmax

minlog

GRGR

GRGR
IGR

−

−
=

(

4) 

(

5) 
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groundwater. However, beneath the dry sand is a 

package of sand beneath location of VES 9 believed 

to be saturated with water due to its lower resistivity 
response (1023 Ωm). Thickness of this water 

bearing sand could not be determined because of 

electrical current termination within this layer.   The 

fourth layer was the highly resistive basement (3155 

– 39529 Ωm) occurring at depths ranging from 3 – 
63 m. 

 

Fig. 4: Typical VES Curves and their interpretation models 

 

Table 2: The results of the interpreted VES data 

VES Curve 
Type 

No of Layer (s) Resistivity  
(Ωm) 

Thickness 
(m) 

Depth 
(m) 

Lithology 

1 HA 4 354 0.9 0.9 Topsoil 

53 0.8 1.7  Sandy Clay 

4500 20.5 22.2 Sand (dry) 

7403 -- -- Fresh Basement 

2 AA 4 321 1.0 1.0 Topsoil 

388 1.6 2.7 Sandy clay 

2984 22.7 25.4 Sand (dry) 

10268 -- -- Fresh Basement 

3 KH 4 233 1.0 1.0 Topsoil 

8577 5.7 6.7 Sand (dry) 

2587 34.5 41.2 Sandy clay 

11154 --- --- Fresh Basement 

4 A 3 404 1.5 1.5 Topsoil 

1898 11.0 12.5 Sandy Clay 

10106 --- --- Fresh Basement 

5 A 3 267 1.4 1.4 Topsoil 
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Fig. 5a: Geolectric sections along profile A - A' 

1409 16.2 17.7 Sandy Clay 

16584 --- --- Fresh Basement 

6 A 3 188 0.8 0.8 Topsoil 

1208 14.5 15.2 Sandy Clay 

14416 --- --- Fresh Basement 

7 A 3 214 1.1 1.1 Topsoil 

1377 10.9 12.0 Sandy Clay 

12606 --- --- Fresh Basement 

8 A 3 238 1.1 1.1 Topsoil 

1135 7.9 8.9 Sandy Clay 

11837 --- --- Fresh Basement 

9 AK 4 321 1.0 1.0 Topsoil 

443 4.5 5.5 Sandy clay 

4927 55.3 60.8 Sand (dry) 

1023 --- --- Sand (saturated) 

10 HA 4 561 1.0 1.0 Topsoil 

146 0.9 1.9 Sandy clay 

2162 15.6 17.5 Sand (dry) 

3155 --- --- Fresh Basement 

11 A 3 324 1.0 1.0 Topsoil 

1651 4.6 5.6 Sandy Clay 

4444 --- --- Fresh Basement 

12 A 3 412 1.0 1.0 Topsoil 

3836 2.4 3.4 Sand (dry) 

7066 --- --- Fresh Basement 

13 AA 4 466 1.0 1.0 Topsoil 

1895 14.6 16.6 Sandy Clay 

7350 47.3 62.8 Sand (dry) 

39529 --- --- Fresh Basement 

14 A 3 543 2.1 2.1 Topsoil 

2003 20.9 23.0 Sandy Clay 

28868 --- --- Fresh Basement 

15 A 3 616 0.9 0.9 Topsoil 

1240 11.6 12.5 Sandy Clay 

15624 -- -- Fresh Basement 

16 A 3 304 1.0 1.0 Topsoil 

1895 20.1 21.1 Sandy Clay 

23743 --- --- Fresh Basement 
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Fig. 5b: Geolectric sections along profile B - B' 

 

 

Fig. 5c Geoelectric sections along profile C - C' 
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Fig. 5d: Geoelectric sections along profile D - D' 

 

 
 

Fig. 6: Interpreted gamma ray and resistivity logs showing a sequence of clay, sandy clay and sand 
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Geophysical logs interpretation and 
estimation of petrophysical parameters  

Interpreted geophysical logs (Fig. 6) revealed a 

sequence of clay, sandy clay and sand. The layer 
from depth of 4.0 - 20.0 m is denoted as clay due to 

the high gamma response (100 – 150 API). High 

resistivity response (5500 Ωm) of this clay implied 
absence of moisture content. Thus, this layer 

constitutes an aquitard of no groundwater potential. 
Sandy clay underlies the clay unit down to 29 m 

depth. Serration of the gamma ray indicated 

presence of sand streak in the clay unit. Reduction 
in the resistivity of sandy clay (3000 Ωm) and lower 

part of the overlying clay may be due to relative 
increase in moisture content. This unit is viewed as 

not significant for groundwater development due to 
low fluid content. Sand underlies the sandy clay to 

63 m depth. This sand may vary in size from silty to 

fine grained as portrayed by serrated gamma ray 
signature and evident in the lithologic log. 

The upper part of the sand down to 44 m was 
interpreted as dry sand due to high resistivity 

response (3500 – 6000 Ωm). The middle section of 

the sand (44 – 56 m) is characterized by reduced 
resistivity response (1000 – 3500 Ωm) indicative of 

partial saturation condition or increased clay 
content. This layer might not be reliable for 

groundwater accumulation.  The lowermost section 
of the log (56 – >63 m) indicated low resistivity 

response sand (600 – 1000 Ωm) interpreted as 

water saturated aquifer. Calculated clay content in 
the saturated sand aquifer ranges from 8 – 10% 

while the porosity of 40% was estimated. The 
aquifer was 100% saturated with fresh water that 

was characterized by resistivity of 122 Ωm and TDS 

value of 53 ppm. These properties indicated high 
quality water accumulation in a highly porous 

aquiferous unit that could furnish water in economic 
quantity.   

Basement topography 

Depth to basement varies from 12.5 m to 62.8 m 

(Figures 5a-d) where sand-basement interface were 
determined and would be deeper where the 

interface was not imaged such as beneath VES 9.  

Depressions exist in the basement beneath locations 
of 3, 5, 9 and 13. There is possibility that these 

basement depressions could host groundwater 
especially during the raining season when they are 

recharged by percolating rain water.  

Reasons for high rate of failed boreholes 

The high rate of failed boreholes in the study 

area could be explained from the results of this 
study. The existence of thick column of clay at 

shallow subsurface would have contributed the 
spate of failure of shallow borehole and hand dug 

wells around the study area when such clay 

inadvertently was the target of groundwater 

abstraction. Clay by nature has low permeability in 
spite of its high porosity and thus cannot ensure 

sustainable groundwater yield. Furthermore, the 
presence of thick column of impermeable clay at 

near surface connotes poor infiltration of the surface 

water during the rainy season which translates to 
inadequate recharge of the underlying aquifer. 

Moreover, the existence of very thin sediment 
package/shallow basement and situation in which 

weathered/fractured basement is non-existent 
combined to produce insignificantly thick overburden 

column which considerably diminished the prospect 

for economic groundwater occurrence. In addition, 
the occurrence of thick but dry sand, though porous 

and permeable, that was not recharged presented 
hydrogeological dilemma in which an aquiferous unit 

is bereft of groundwater. This condition is partly 

responsible for paucity of groundwater in the study 
area.   

Borehole site selection and optimum 
borehole depth 

The study area is generally of low groundwater 
potential as evident in the prevalence of A AA and 

type curves in the population of interpreted VES 
curves. However, the low resistivity sand column 

delineated underneath VES 9 at 60.8 m depth and 
interpreted as water saturated sand was envisaged 

to be of very high groundwater potential and 

capable of yielding groundwater in economic 
quantity. A borehole that would terminate at the 

base of the saturated sand (> 61 m) beneath VES 9 
point is recommended for groundwater development 

in Aco Estate. Alternatively, the test hole can be re-

entered and developed into groundwater abstraction 
borehole. 

Conclusion 

The groundwater potential of part of Ijebu Ode, 
infamous for failed boreholes, has been investigated 

using combined surface and subsurface geophysical 
methods. The subsurface sequence is characterized 

by clayey top soil, sandy clay, sand (dry and 

saturated) and fresh basement. Generally, the VES 
stations in the area have very poor hydrogeological 

characteristics. Eighty percent of the VES interpreted 
are A/AA type curves which are typical geoelectric 

signatures that are diagnostic of low groundwater 

potential units. The high rate of failed boreholes in 
the study area was possibly due to presence of thick 

column of impermeable clay at shallow subsurface, 
the existence of very thin overburden in some 

locations, occurrence of dry aquiferous sand unit d 

rugose basement architecture. The combination of 
these unfavourable hydrogeological conditions 
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culminated to dearth of groundwater in the study 

area.  However, VES 9 point was recommended for 

drilling to the base (> 61 m) of water saturated 
sand unit.  Due to favourable aquifer properties, this 

sand is envisaged to be of very high groundwater 
potential and capable of furnishing groundwater in 

economic quantity. This study demonstrated the 

importance of integrating geophysical and logging 
tests in mapping and characterizing aquifer in a 

typical complex geologic terrain. 
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Abstract 

The Habitat Directive (HD) is the main strategy for nature 
conservation in the European Union aimed at stopping biodiversity 
loss. In this paper, we present the conservation status of those 
habitat types designated at the European level that occur within 
the Alpine biogeographic region (ALP) of Romania. The 
conservation status (CS) of habitats was assessed using data that 
were acquired as a result of the first national monitoring of 
species and habitats. This monitoring was completed during the 
2007-2012 period following the mandatory requirements that arise 
from Article 17 of the HD to report the results to the European 
Commission in 2013. The ALP, which is one of the five terrestrial 
biogeographic regions that were demarcated within Romania on 
European criteria, comprises the Carpathian Mountains and covers 
an area of 46,800 km2. Following the official European 
methodology, all parameters were evaluated and combined to 
give the CS of each habitat type. The results show that, out of the 
51 habitat types belonging to 6 classes that were identified of 
European Community importance within the Carpathian part of 
the ALP bio-region, only 17 habitat types occurred solely in the 
ALP bio-region. The conservation status of the habitat types was 
assessed as: ”Favourable” (FV) for eleven types (1 freshwater, 3 
temperate heath and scrub, 4 natural and semi-natural grassland 
formations, 1 rocky habitat, and 2 forest habitats), ”Unfavourable 
inadequate” (U1) for four types (1 freshwater, 1 temperate heath 
and scrub, 1 Sphagnum acid bogs habitat, and 1 forest habitat), 
”Unfavourable bad” (U2) for one (Sphagnum acid bogs type), and 
”Unknown” (XX) for one (Calcareous fens habitat). These are 
results of the first national assessment in Romania of the CS of 
species and habitats protected by the HD and the first report to 
the European Commission. 

Keywords: biogeographic regions, the Carpathians Mountains, 
Habitats Directive, Natura 2000 network, national report 

Rezumat. Starea de conservare a habitatelor de 
interes comunitar din regiunea biogeografică 
Alpină din România 

Directiva Habitate (DH) este cea mai importantă strategie de 
conservare a naturii în cadrul Uniunii Europene care are ca scop 
stoparea pierderii biodiversității. În această lucrare este prezentat 
statutul de conservare a tipurilor de habitate desemnate ca fiind 
importante la nivel european și care sunt prezente în cadrul 
regiunii biogeografice alpine (APL) din România. Starea de 
conservare  (CS) a habitatelor a fost evaluată pe baza datelor 
colectate în urma primei monitorizări la nivel național a speciilor și 
habitatelor de interes european. Monitorizarea s-a realizat în 
perioada 2007-2012 în baza obligațiilor care decurg din articolul 
17 al DH referitoare la raportarea în 2013 a rezultatelor către 
Comisia Europeană. În ALP, una din cele cinci regiuni demarcate 
pe teritoriul României după criteriile EU, este inclus lanțul carpatic 
și ocupă o suprafață de  46,800 km2. Pentru identificarea stării de 
conservare a fiecărui tip de habitat au fost evaluați și combinați 
toți parametrii ceruți în conformitate cu metodologia de raportare 
stabilită de EU. Rezultatele obținute arată că în cadrul sectorului 
carpatic românesc al bioregiunii alpine, există 51 de habitate de 
importanță comunitară, grupate în 6 clase, dintre care doar 17 
sunt exclusiv în ALP. În baza evaluării, starea de conservare este: 
”Favorabilă” (FV) pentru 11 tipuri (apă dulce - 1, tufișuri 
temperate – 3, formațiuni de pajiști naturale și seminaturale – 4, 
păduri – 2), ”Nefavorabilă inadecvată” (U1) pentru patru tipuri 
(apă dulce – 1, tufărișuri temperate – 1, mlaștini acide cu 
Sphagnum – 1, Păduri -1), ”Nefavorabilă rea” (U2) pentru un 
habitat (turbării acide cu Sphagnum) și ”Necunoscută” (XX) pentru 
un habitat (Formațiuni pioniere alpine cu Caricion bicoloris-
atrofuscae). Acestea sunt rezultate obținute urmare a primei 
evaluări naționale a speciilor și habitatelor protejate de DH pe 
baza cărora a fost întocmit primul raport national înaintat Comisiei 
Europene. 

Cuvinte-cheie: regiuni biogeografice, Munții Carpați, Directiva 
Habitate, rețeaua Natura 2000, raport național 

 

Introduction 

The preservation of biodiversity has become an 

important concern at national, regional and global 
level policies. It is a key component of the United 

Nations 2030 agenda for sustainable development 

(UN, 2015) and it also is a global obligation under 
the Strategic Plan for Biodiversity 2020 (Pereira et 

al., 2005). 
At the EU level, nature and biodiversity are 

protected by several laws, beginning with the 
adoption of the Birds Directive (79/409/EEC) in 

1979, which provides comprehensive protection to 

wild bird species naturally occurring in the EU. An 
integrated approach is ensured by Council Directive 

92/43/EEC, often known as the Habitat Directive 

(HD) (http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:31992L0043). 

The Natura 2000 network now comprises more 
than 27,000 sites which cover around 18% of the 

terrestrial surface of the EU (European Commission, 
2015) and it is the most important tool in halting 

biodiversity loss, or at least significantly reducing the 

rate of loss (Pullin et al., 2009; Fenu et al., 2016). 

Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XVII, Issue 1 (June 2017), pp. 59-69 (11) 
http://dx.doi.org/10.5775/fg.2017.132.i 



 
 

Conservation Status of Habitat Types of European Community Interest in the Alpine Biogeographic Region of Romania 

60 

 

Natura 2000 is currently the largest network of 

protected areas in the world (Hochkirch et al., 

2013). In Romania, the Natura 2000 network covers 
22.55 % of the land area (European Commission, 

2015), which means that the Aichi Target of 
protecting 17% of the terrestrial area (Balmford et 

al., 2005; Convention on Biological Diversity, 2010) 

has been attained. 
Monitoring the conservation status of the habitats 

and species of Community Interest from each EU 
member state is an obligation arising from Article 11 

of the HD. Moreover, to assess the effects of 
conservation policies and the progress made with 

implementation of the HD, the EU Commission 

requires assessment every 6 years of the CS of 
species and habitats at national and biogeographical 

levels (Evans & Arvela, 2011). According to the HD, 
conservation status assessment is based on the 

concept of “Favourable Conservation Status”, and 

the degree of deviation from this status (European 
Commission, 2011). Such assessments differentiate 

between “Favourable” (FV), “Unfavourable-
inadequate” (U1), “Unfavourable-bad” (U2) or 

“Unknown” (XX) (Evans & Arvela, 2011; Moser et 
al., 2016). 

The results of assessments of the conservation 

status were summarized and analysed, and then 
reported to the EU Commission according to Article 

17 of the HD. The year 2013 marked the third 
reporting date since the HD was first adopted, and 

the first time that Romania could report progress 

made with the implementation of the HD since it 
jointed the EU. 

The accession of Romania and Bulgaria resulted 
in the addition of two terrestrial biogeographic 

regions (Steppic, which occurs exclusively in 

Romania and the Black Sea) and 13 new habitat 
types (Evans, 2010) to Annex I, including “91V0 

Dacian Beech forests (Symphyto-Fagion)”, which is 
endemic to the Southern Carpathians. 

Of the nine biogeographic regions that have been 
described for the European mainland, five 

(Continental, Alpine, Pannonic, Steppic and Black 

Sea) occur in Romania. Romania is also at the 
junction of four European floristic regions i.e. 

Central European, Central Russian, Pontic and 
Mediterranean (Popova-Cucu, 1983; Doniță and 

Ivan, 1992). These circumstances, together with the 

great heterogeneity of landforms and landscape, are 
key factors that have led to a great diversity of 

wildlife and well-preserved natural habitats. 
Consequently, Romania holds a large number of 

taxa and habitat types of Community interest 
(Mihăilescu et al., 2015). 

Among the nine terrestrial biogeographical 

regions, the Alpine biogeographic region (ALP) 
covers an area of 780,000 km2, representing 7.7 % 

of the entire continent (Condé et al., 2002). This 

bio-region is not contiguous, comprising all 

European high mountain ranges irrespective of their 

orogeny. However, given that the boundaries for the 
biogeographical regions were drawn using the Map 

of the Natural Vegetation of Europe (Roekaerts, 
2002), there is no exact correspondence between 

the mountain ranges and the extent of the ALP in 

term of landforms and geology. 
Within the Carpathian Mountains, the ALP 

includes parts of Poland, Slovakia, Ukraine and 
Romania, but its extent in Romania is significantly 

greater than in the other Carpathian countries, 
representing 6% of the entire Alpine region of 

Europe (Condé et al., 2002). 

Comprehensive studies on Romanian habitats 
started in 1993 as part of the CORINE Biotopes 

Project (Moss and Wyatt, 1994), leading to the 
identification of 783 habitat types in 261 areas 

distributed over the whole country (Doniță et al., 

2005). 
This paper reports the conservation status of 

habitats listed in Annex I of the HD and occurring in 
the Romanian Carpathians part of the ALP, i.e. 

results of the first national monitoring of all habitats 
and species of Community Interest, using the 

standard methodology. Since this was the first 

instance of such monitoring and reporting for 
Romania, the efforts required by the HD were 

particularly demanding. The main problems 
encountered with the reporting are a lack of 

available data, unclear definition of some habitats, 

and of the scientific reserves for some species, 
according to Biogeographical Seminars guided by 

the European Commission (ETC/DB, 2008, 2012). 
The report to the European Commission, 

covering all of Romania and all species and habitats 

included in the HD, was achieved through 
collaboration between public institutions (Bucharest 

Institute of Biology of the Romanian Academy and 
the Ministry of Environment, Waters and Forests), 

researchers from universities and scientific societies, 
as well as independent experts. 

Material and methods  

Study area 

The Carpathians are the second largest range 

system in Europe. They form an arc around 1600 km 

long in Central and Eastern Europe and, defined 
geologically and geographically, extend from the 

Danube Gap, North of Bratislava, to the Timok valley 
in Serbia (Mihăilescu, 1963) and cover an area of 

about 206,000 km2. 

The climate is moderately cool and humid, with 
both temperature and precipitation strongly 

correlated with elevation. The average annual air 
temperature is 8oC in the Carpathian foothills, while 

in the highest parts of Southern Carpathians it is 
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only -2.5oC (Săraru, 2008). The mean annual air 

temperature is 0oC above 1850m elevation in the 

Eastern Carpathians and above 2050m in Southern 
Carpathians (Săraru, 2008). Annual precipitation 

ranges from 600 mm in the Carpathians foothills to 
1000-1200 mm at high elevations (Dragotă & Baciu, 

2008). The greatest precipitation quantityyy 

(exceeding 1600 mm per year) is registered in the 
Apuseni Mountains, due to the influence of oceanic 

air masses. Except for the alpine zone, most 
precipitation falls as rain, peaking in June (Dragotă 

& Baciu, 2008). A dense network of rivers and 
streams originate in the Carpathians and many are 

still clean and untouched by human activities. 

The vegetation displays a pronounced zonation 
that is mainly caused by altitude (Doniță, 1962). 

Around 65% of Romanian forests, which cover 6.48 
million ha, are in the Carpathians (Stănicioiu et al., 

2010). The mountain zone is dominated by forests 

with two major species: Fagus silvatica and Picea 
abies. Nearly pure beech forests dominate the lower 

part of the mountain zone.  In Romania, Norway 
spruce forests form a distinct belt between 1300 m 

and 1850 m altitude (Doniță & Ivan, 1992). In some 
places, the mountain zone is dominated almost 

exclusively by conifers, usually a mixture of Picea 
abies and Abies alba, especially in the northern part 
of the Eastern Carpathians (“Carpații Orientali”). 

Significant areas of virgin forest still exist as patches 
in all the Romanian Carpathians (Borlea et al., 

2006), including about 4.5 ha of virgin Larix decidua 

thickets (Fărcaș et al., 2013). 
The climate-driven alpine tree line (Körner, 1998) 

is located at about 1650 m altitude in the Rodna and 
Călimani massifs (at the northern extremity of the 

Eastern Carpathians) and 1850 m in the rest of the 

Southern Carpathians. Excluding European Russia, 
the biggest reported populations of large carnivores 

in Europe occur in suitable forested habitats of the 
Romanian Carpathians i.e. Ursus arctos, Canis lupus 
(Zedrosser et al., 2001; Geacu, 2009; Mihai, 2014) 
and Lynx lynx, the latter being a very secretive, 

forest-dependent mammal, that prefers undisturbed 

habitat and has a large home range (Ionescu, 
2004). 

The subalpine zone, composed of scrubland 
meadows and defined by Pinus mugo, 

Rhododendron myrtifolium, Bruckenthalia spiculifolia 

and Soldanella hungarica ssp. major, occurs 
between 1650-2200 m altitudes (Doniță & Ivan, 

1992). Above 2200 m, the alpine zone has very 
sparse vegetation. 

Data gathering and data-base compilation 

The first national monitoring project for Romania 

was implemented during 2011-2015. The aim of the 

project was to assess the conservation status of 

species and habitat types of Community Importance 

designated in the Annexes of the HD, including 
those of the ALP. Data were gathered and then 

compiled at the national level to facilitate reporting 
of the results in 2013 to the European Commission 

according to Article 17 of the HD. The assessment 

followed the stringent European Commission 
methodology, as set out in two official documents 

available at  
http://bd.eionet.europa.eu/activities/Reporting/Articl

e_17/reference_portal. 
Site selection and sampling for habitat 

assessment were performed both within Natura 

2000 sites and on areas that had no such protection.  
For each habitat group, the project used the 

Romanian version of the Habitats Interpretation 
Manual (Gafta & Mountford, 2008), technical 

handbooks (Biriș et al., 2013; Trif et al., 2015) and 

agreed assessment matrices for the conservation 
status of each habitat at local or site level. 

All field data collected were processed and 
grouped within an information management system 

that was designed specifically for this purpose 
(Sistemul Informatic pentru Monitorizarea Speciilor 
și Habitatelor de Interes Comunitar – SIMSHAB, i.e. 

The Information System for Monitoring Species and 
Habitats of Community Interest) which can be 

accessed through the URL https://www.simshab.ro. 
Because this paper focuses on the ALP, we are 

dealing with one biogeographic region within the 

national assessment of all regions/habitats, using 
the European guidelines (Evans & Arvela, 2011), 

four parameters (habitat range, area, specific 
structures and functions, and future prospects) were 

scored separately according to a “traffic-light 

scheme” as “Favourable” (green), “Unfavourable-
inadequate” (amber), “Unfavourable-bad” (red) or 

“Unknown” (grey). These scores were combined to 
give an overall assessment for all habitat types 

including, for the present paper, those that occur 
exclusively in the ALP. In addition, a separate 

assessment was made of habitat types that, within 

the Carpathians, occur: a) both in the ALP and 
adjacent CON (Continental biogeographic region); 

and b) only in the Carpathian foothills outside the 
ALP. 

To help evaluate the sites of the Natura 2000 

network and the other protected area categories in 
the Carpathian natural region, we used GIS data 

which were downloaded from the Ministry of 
Environment, Waters and Forests website (see latest 

data GIS i.e. http://www.mmediu.ro/articol/date-
gis/434). 
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Fig. 1: The spatial distribution of Sites of the Community Importance - SCIs (red line contour) in the 
Romanian Carpathians (green line contour) using a 10 km x 10 km grid. The blue line delineates the 
Alpine biogeographical region (compiled after: Mihăilescu et al., 2015; 
https://bd.eionet.europa.eu/article17/reports2012/habitat/summary/?period=3&group=; 
http://www.mmediu.ro/app/webroot/uploads/files/2016_02_26_SDF_Natura_2000_SCI_022016.pdf) 

 

Results 

Protection and nature conservation in the 
Romanian Carpathians 

Concern with nature protection in the 

Carpathians started in the second half of the 19th 
century and focused on preserving virgin forests 

that were perceived as a national heritage (Biriș et 
al., 2003). The first protected area was designated 

in 1904, a forestry reserve named “Codrul secular 

Slătioara” (Slătioara century-old forest) (Stoiculescu, 
2004), which is located in the Rarău Mountains, at 

the north extremity of the Eastern Carpathians. In 
1935, the Retezat Mountains National Park (Otiman 

et al., 2014), within the Southern Carpathians, was 
founded as the first national park in Romania. A 

century after the first protected area, the network 

now consists of scientific reserves, natural reserves, 
national reserves, natural parks, national parks, a 

geopark (Hațeg Country Dinosaurs Geopark), SCIs 
and SPAs, covering approximately 35% of the entire 

area of the Romanian Carpathians (Iojă et al., 

2010). The enlargement of the protected areas 
network in the Carpathians, and that of Romania 

generally, came about soon after the dramatic 
change in political regime in 1989. Due to low 

human pressure and the large uninhabited 

wilderness areas, 12 national parks were 
designated. However, a massive expansion of the 

protected areas network followed the addition of 

155 Natura 2000 sites, of which 123 are in the ALP, 
comprising1.76 million ha (Fig. 1). 

There is at least one priority natural habitat type 
and/or species (defined by Article 1 of Directive 

92/43/EEC; European Commission, 2016) within 109 
of these SCIs. Different types of protected areas 

often overlap, especially between Natura 2000 sites. 

Over half of the Southern Carpathians are within 
protected areas i.e. twice the percentage in either 

the Western or Eastern Carpathians. 
Habitat types and their conservation status 

The ALP covers 23% of Romania (Doniță et al., 

2005), comprising 80.4% of the Carpathians. The 
rest of the Romanian Carpathians (mainly the Banat 

Mountains and lower parts of the Apuseni 
Mountains) belong to the CON. 

The terrestrial Alpine region of the EU 
encompasses 121 habitat types of Community 

Interest (see latest reference list for the HD i.e. 

http://bd.eionet.europa.eu/activities/Natura_2000).
Within the area of the ALP in Romania, 51 habitat 

types listed in Annex I of the HD are present, 
belonging to six broad habitat groups. The largest 
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habitat group is forest, followed by grassland, 

bogs/mires/fens, screes and rocky habitats, 

freshwater habitats, temperate heath and scrub 
habitats (Fig. 2). Of these habitat types, 17 occur 

exclusively in the ALP bio-region, 23 types occur in 
both ALP and CON, and 9 types occur in ALP, CON 

and other bio-regions (Fig. 2). 

 

Fig. 2: Diversity of habitats of Community Interest 
in the Alpine biogeographical region by broad 
habitat groups 

After data processing and classification by 

SIMSHAB, the results showed that 35 habitat types 
fall in the category of ”Favourable” conservation 

status, 10 types ”Unfavourable-inadequate”, two 
”Unfavourable-bad” and the remaining two 

”Unknown”. The conservation status of all alpine 

habitat types from each habitat group is shown in 

Fig. 3. Two forest types were reported as marginal 

to the ALP (91M0 Pannonian-Balkan turkey oak-
sessile oak forests and 91 Y0 Dacian oak & 

hornbeam forests) and thus excluded from statistics. 
All grassland types were in ”Favourable” condition 

whereas all bogs/mires/fens were ”Unfavourable”. 

The full name and conservation status of each 
habitat type that is confined to the ALP are given in 

Table 1. 

Discussion 

In the ALP of Romania, there is a high diversity 

of habitat types of Community Importance. Out of 
the five terrestrial bioregions in Romania, the ALP 

has the second highest number (after the CON) of 

habitat types, with 51 in total. Some of these are 
exclusively ALP in Romania (Table 1), whilst almost 

half (23 types) occur both in ALP and CON (Fig. 2). 
The remainder (e.g. some grassland and freshwater 

habitat types) are common to all five terrestrial 

biogeographic regions in Romania. Of the habitat 
types that exist both in the ALP and CON, most 

belong to the forest group (10 types), with the rocky 
and bogs/mires/fens groups also important (4 types 

each).

Table 1: Habitat types of Community Interest that are confined in Romania to the ALP together with their 

conservation status as recorded in the first national assessment following accession to the EU and 
submitted in 2013 under article 17 of the HD (*FV – ”Favourable”, U1 – ”Unfavourable-inadequate”, U2 
– ”Unfavourable bad”, XX – ”Unknown”). 

Natura 
2000 
code 

Habitat type name Conservation 
status* 

3230 Alpine rivers and their ligneous vegetation with Myricaria germanica FV 

3240 Alpine rivers and their ligneous vegetation with Salix elaeagnos U1 

4030 European dry heaths FV 

4060 Alpine and Boreal heaths FV 

4070 Bushes with Pinus mugo and Rhododendron hirsutum (Mugo-Rhododendretum hirsuti) FV 

4080 Sub-Arctic Salix spp. scrub U1 

6150 Siliceous alpine and boreal grasslands FV 

6170 Alpine and subalpine calcareous grasslands FV 

6230* Species-rich Nardus grasslands, on siliceous substrates in mountain areas (and sub-
montane areas in Continental Europe) 

FV 

6520 Mountain hay meadows FV 

7110* Active raised bogs U1 

7120 Degraded raised bogs still capable of natural regeneration U2 

7240* Alpine pioneer formations of the Caricion bicoloris-atrofuscae XX 

8110 Siliceous scree of the montane to snow levels (Androsacetalia alpinae and 
Galeopsietalia ladani) 

FV 

91Q0 Western Carpathian calcicolous Pinus sylvestris forests FV 

9410 Acidophilous Picea forests of the montane to alpine levels (Vaccinio -Piceetea) U1 

9420 Alpine Larix decidua and/or Pinus cembra forests FV 
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Fig. 3: Conservation status of habitat types from each habitat group in the ALP: 
(A): *FV – ”Favourable”, U1 – ”Unfavourable-inadequate”, U2 – ”Unfavourable bad”, XX – ”Unknown”; 
 (B): A summary of the conservation status of each habitat type. 

 
When the distribution and range maps of those 

habitat types that occur in both ALP and CON, 

together with information from the Natura 2000 

Network are studied, it is found that these types 

occur mainly in mountain areas outside the ALP.

 

Fig. 4: Distribution map of the “7120 Degraded raised bogs still capable of natural regeneration” habitat 
type (with green cross-hatch) in Alpine biogeographical region of Romania, using a 10 km x 10 km grid. 
The spatial distribution of Sites of the Community Importance is in red line contour and the blue line 
delineates the ALP (compiled after: Mihăilescu et al., 2015; 
https://bd.eionet.europa.eu/article17/reports2012/habitat/summary/?period=3&group=; 
http://www.mmediu.ro/app/webroot/uploads/files/2016_02_26_SDF_Natura_2000_SCI_022016.pdf)
.
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The “9530 (Sub-) Mediterranean pine forests 

with endemic black pines” is a typical example. This 

habitat occurs only in south-western Romania, on 
both sides of the Cerna Valley which forms the 

border between the Southern Carpathians (in ALP) 
and the Banat Mountains (in CON). “91D0 Bog 

woodland” is another example and a priority habitat 

type that occurs within and outside of the Alpine 
region in the Apuseni Mountains. Other similar cases 

include rocky habitat types (“8160 Medio-European 
calcareous scree of hill and montane levels”, “8210 

Calcareous rocky slopes with chasmophytic 
vegetation”, “8230 Siliceous rock with pioneer 

vegetation of the Sedo-Scleranthion or of the 

Sedoalbi-Veroniciondillenii”) and forest habitat types 
(“9110 Luzulo-Fagetum beech forests”, “9130 

Asperulo-Fagetum beech forests”, “9410 
Acidophilous Picea forests of the montane to alpine 

levels - Vaccinio-Piceetea”). All the forest habitat 

types mentioned above (except “91D0 Bog 

woodland”) occur not only in the low Carpathians, 
but also in the Sub-Carpathians, a hilly area 

peripheral to the Carpathians that belongs to the 
CON.  The “91V0 Dacian Beech forests (Symphyto-

Fagion)” is a rare habitat type that is absolutely 

confined to the Romanian Carpathians. The “9420 
Alpine Larix decidua and/or Pinus cembra forests” is 

one of the two habitat types that occur exclusively in 
ALP in Europe and within Romania is confined to the 

Carpathians. Some habitat types are present in all 
five terrestrial biogeographical regions in Romania, 

including four grassland types and the freshwater 

habitat type “3260 Water courses of plain to 
montane levels with the Ranunculion fluitantis and 

Callitricho-Batrachion vegetation”. 
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All types of bog, mire and fen habitat are 

threatened in Romania, with the conservation status 

”Unfavourable-inadequate” for four, ”Unfavourable-
bad” for one and ”Unknown” for another two. “7120 

Degraded raised bogs still capable of natural 
regeneration” represents a special case, occurring 

only in the ALP and covering around 2.4% of the 

area (Fig. 4). Its conservation status was assessed 
as ”Unfavourable-bad” (Table 1). 

At the European level, the “7120” habitat type is 
also highly degraded, although widely distributed.  

Except in the Macaronesian region, where its 
conservation status for the reporting period 2007-

2012 was reported as ”Favourable”, in three other 

regions (Boreal, Atlantic and Continental) the status 
is ”Unfavourable-bad” and in the ALP region its 

overall status is unknown (EEA, 2007-2012). 
The habitat type is vulnerable to important 

threats and pressures such as changes in the 

condition of water bodies and vegetation succession. 
For management measures to improve the 

conservation status of this type to be effective, one 
must bear in mind that the “7120” habitat is a 

degraded form of the “7110 Active raised bogs” 
habitat and that key natural conditions must be 

maintained for preservation of its characteristic 

features. There are clear difficulties in distinguishing 
and assessing these bog habitats, since they usually 

occur in mosaics which may include other habitats 
(e.g. “3160 Natural dystrophic lakes and ponds”, 

“7150 Depressions on peat substrates of the 

Rhynchosporion” and/or “91D0* Bog woodland”) 
(Evans, 2006). 

The running freshwater habitat “3240 Alpine 
rivers and their ligneous vegetation with Salix 
elaeagnos” also had ”Unfavourable” conservation 

status for the reporting period 2007-2012, both in 
Romania and at the European level. Although this 

habitat is termed “Alpine”, which actually refers 
broadly to European mountain ranges rather than 

specifically to the ALP, and this type is known to 
occur in four biogeographic regions. Initial listings 

for Romania cited the “3240” habitat in both ALP 

and CON. However, during the Natura 2000 
Biogeographical Seminars organized by the National 

Environmental Protection Agency in October 2012, 
the habitat “3240” was excluded from the CON  

(http://ibis.anpm.ro/Modules/Admin/HabitatsOfC

omunityInterestReferenceList.aspx?moduleName=Ar
ticle17Lotnr1). Therefore, although assessments of 

this habitat were made for both regions and its 
distribution and range were mapped in the CON 

(Fig. 5), assessment of the conservation status of 
habitat “3420” in the CON was omitted from the 

national report under Article 17 of the HD submitted 

to the European Commission. 

Conclusions 

The Alpine biogeographical region in Romania 

has a great diversity of habitats of Community 

Interest. After the first national assessment and 
report under Article 17 of the Habitats Directive 
(period 2007-2012) since the accession of Romania 
to the EU, the conservation status of habitat types 

was assessed as ”Favourable” for 35 types of 49 

(71.42%). Of the 17 habitat types that occur 
exclusively in the ALP, the conservation status was 

”Favourable” for 12 (70.58%). Assessments were 
performed mainly within the protected areas 

network. The most degraded, threatened and 
vulnerable habitat types were those of bogs, mires 

and fens. 

Since this is the first national assessment in 
Romania of the CS of species and habitats protected 

by the HD and the first report to the European 
Commission since accession to the European Union, 

the results are benchmarks for future reporting and 

for action taken in order to reach the HD goals. 
There remain significant gaps in knowledge of 

the habitats of Community Interest in Romania, 
including those of the ALP. Appropriate management 

practices must be applied to maintain the 
”Favourable conservation status” of all habitat types 

and to improve the conservation status of all those 

that are in bad condition and threatened. It should 
be borne in mind, however, that there are many 

more types of vegetation and habitats in Romania 
than those listed in the Annexes of the HD 

92/43/EEC. 

Acknowledgements 

This study was partially funded by the Institute 
of Biology Bucharest of the Romanian Academy 

(Project no. RO1567-IBB04/2016), and by the 
Ministry of European Funds, Sectorial Operational 

Programme Environment (SMIS 17655). The authors 
would like to thank all experts for their effort, useful 

comments and suggestions in preparing the national 

report under article 17 of the HD that was submitted 
to the European Commission in 2013. Special thanks 

go to Tiberiu Sahlean for his help in the design of 
maps, also to Owen Mountford for the English 

review, text stylization, and helpful suggestions. The 

contents and views contained in the article are those 
of the authors and do not necessarily represent 

those of the Ministry of Environment or the Institute 
of Biology Bucharest of Romanian Academy. 

Author contribution 

Both authors, Daniela Strat and Simona 

Mihăilescu, contributed equaly to this work. 
 



Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XVI, Issue 1 (June 2017), pp. 95-105 
http://dx.doi.org/10.5775/fg.2017.132.i 

67 
 

References 

ence, 307(5707), 212-

213. doi:10.1126/science.1106281  
Biris, I. A., Doniță, N., Stoiculescu, C. D., & 

Seghedin, G. (2003). Contribution of the 

foresters to biodiversity conservation in Romania. 
În Bioplatform European Platform for Biodiversity 

(pg. 59-71). București: Editura Vergiliu. 
Biriș, I.-A. et al., 2013. Ghid sintetic de monitorizare 

pentru habitatele de interes comunitar: tufărișuri, 
turbării și mlaștini, stâncării, păduri. Editura 

Universitas, Petroșani. 

Borlea, G. F., Radu, S., & Stana, D. (2006). Forest 
biodiversity preservation in Romania. Notulae 
Botanicae Horti Agrobotanici Cluj-Napoca, 34, 21-
28.https://dlc.dlib.indiana.edu/dlc/bitstream/han

dle/10535/7028/PB.pdf?sequence=1. (accesed 

18.12.2016).  
Condé, S., Richard, D., Liamine, N., Leclere, A.-S., 

Sotolargo, B., & Pinborg, U. (2002). 
Biogeographical regions in Europe. The Alpine 

region - Mountains of Europe. European 
Environment Agency. 
http://www.eea.europa.eu/publications/report_2

002_0524_154909/biogeographical-regions-in-
europe/alpine.pdf. (accesed 18.12.2016). 

Convention on Biological Diversity. (2010). Strategic 
Plan for Biodiversity 2011-2020, including Aichi 
Biodiversity Targets. https://www.cbd.int/sp/. 

(accesed 18.12.2016). 
Council Directive 92/43/EEC of 21 May 1992 on the 

conservation of natural habitats and of wild fauna 
and flora. Official Journal L 206, 22/07/1992, P. 

0007 – 0050. Document 31992L0043. http://eur-

lex.europa.eu/legal 
content/EN/TXT/?uri=CELEX:31992L0043. 

(Accessed 10.09.2016). 
Council of Europe. (2001, August 28). Group of 

Experts for the setting upof the Emerald Network 
of Areas of Special Conservation Interest.Emerald 

Network Pilot Project in Romania. T-
PVS/Emerald, 14, 1-22. 
https://wcd.coe.int/ViewDoc.jsp?p=&id=1501477

&Site=&direct=true. (Accesed 18.12.2016). 
Devilleres, P., & Devillers-Terschuren, J. (1996). A 

classification of Palaearctic habitats. Nature and 
environment, 78, 1-156. 

Doniță, N. (1962). Elemente pentru interpretarea 

zonalității vegetației din RPR. Acta Horti Botanici 
Bucurestiensis, 4, 919-935. 

Doniță, N., & Ivan, D. (1992). Marile unități de 
vegetație. În D. Ivan (Ed.), Vegetația României 
(pg. 32-46). București: Editura Tehnică Agricolă. 

Doniță, N., Popescu, A., Paucă-Comănescu, M., 

Mihăilescu, S., & Biriș, I.-A. (2005). Habitatele 
din România. București: Editura Tehnică Silvică. 

 Dragotă, C., & Baciu, M. (2008). Precipitațiile 

atmosferice și evapotranspirația potențială. 
Cantitățile medii lunare și anuale de precipitații. 

În I. Sandu, V. Pescaru, I. Poiană, I. Cândea, & 

D. Țâștea (Ed.), Clima României (pg. 245-264). 
Bucuresti, România: Editura Academiei Române. 

EEA, 2007-2012, Report under the Article 17 of the 
Habitats Directive Period 2007-2012. 7120 

Degraded raised bogs still capable of natural 
regeneration. 

http://art17.eionet.europa.eu/article17/reports20

12/static/factsheets/bogs-mires-fens/7120-
degraded-raised-bogs-still-capable-of-natural-

regeneration.pdf (accessed 05.07.2016). 
ETC/BD, June 2008, Alpine Biogeographical 

Seminar: Sibiu, 9-12 June 2008, Conclusions. 

http://www.mmediu.ro/articol/natura-2000/435 
(accessed 12.09.2016). 

ETC/BD, October 2012, Draft detailed conclusions of 
the representatively of habitats and species in 

the pSCI's Romania. 
http://www.mmediu.ro/articol/natura-2000/435 

(accessed 12.09.2016). 

European Comission. (2015, December 23). 
Commission Implementing Decision (EU) 

2015/2370 of 26 November 2015 adopting a 
ninth update of the list of sites of Community 

importance for the Alpine biogeographical region 

(notified under document C(2015) 8206). Official 
Journal of the European Union, L, 338-432. 

http://data.europa.eu/eli/dec_impl/2015/2370/oj. 
(accesed 18.12.2016). 

European Comission. (2016, December 23). 

Commission implementing decision (EU) 
2016/2332 of 9 December 2016 adopting a 10th 

update of the list of sites of Community 
importance for the Alpine biogeographical region 

(notified under document C(2016) 8185). Official 
Journal of the European Union, L 353/256, 256-

301. Preluat pe December 27, 2016, de pe 

http://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:32016D2332

&from=EN 
European Commission. (2011). Assessment and 

Reporting Under Article 17 Reporting Formatsfor 
the Period 2007–2012 of the Habitats Directive. 
Brussels: European Commission. 

http://bd.eionet.europa.eu/activities/Reporting/A
rticle_17/reference_portal (accesed 18.12.2016). 

anica Gallica: bulletin de la Sociét

Evans, D. (2010, December). Interpreting the 
habitas of Annex I: past, present and future. 
Acta bot

Balmford, A., Bennun, L., Brink, B., Cooper, D., 

Cote,  I.  M.,  Crane,  P.  Walther,  B.  A.  (2005, 

January 14). The Convention on Biological 

Diversity's 2010 Target. Sci

é 
botanique de France , 157(4), 677-686. 

doi:10.1080/12538078.2010.10516241 



 
 

Conservation Status of Habitat Types of European Community Interest in the Alpine Biogeographic Region of Romania 

68 

 

Evans, D. (2006). The habitats of the European 

Union Habitats Directive. Proceedings of Royal 
Irish Academy. Biology and the Environment, 
106(B(3)), 167-173. 

Evans, D., & Arvela, M. (2011). Assessment and 
Reporting Under Article 17 of the Habitats 
Directive. - Explanatory Notes & Guidlines for the 
Period 2007-2012. Paris: European Topic Centre 
on Biological Diversity. 

http://bd.eionet.europa.eu/activities/Reporting/A
rticle_17/reference_portal (accesed 18.12.2016). 

Evans, D., Demeter, A., Gajdos, P., & Halada, L. 
(2013). Adapting environmental conservation 

legislation for an enlarged European Union: 

experience from Habitats Directive. 
Environmental conservation, 1-13. 

doi:10.1017/S0376892912000422 
Fărcaș, S., Tanțău, I., & Turtureanu, P. D. (2013). 

Larix decidua mill. in Romania: current and past 

distribution, coenotic preferences, and 
conservation status. Contribuții Botanice, XLVIII, 
39-50.  

sity Conservation, Online first, 1-20. 

doi:10.1007/s10531-016-1244-1 
Gafta, D. & Mountford, O. (2008). Manual de 

interpretare a habitatelor Natura 2000 din 

România. Editura RISOPRINT Cluj Napoca. 
Geacu, S. (2009). The wolf populations (Canis lupus 

L., mammalia, carnivora) in Romania and the 
human impact over the last two centuries. Revue 
Roummain de Géographie/Romanian Journalof 
Geographie, 53(2), 219-231. 

ion Letters, 6, 
462-467. doi:10.1111/conl.12006 

Iojă, C. I., Pătroescu, M., Rozylowicz, L., Popescu, 

V. D., Vergheleț, M., Zotta, M. I., & Felciuc, M. 
(2010). The efficacy of Romania’s protected 

areas network in conserving biodiversity. 
Biological Conservation, 43(11), 2468-2476. 

doi:10.1016/j.biocon.2010.06.013 

Ionescu, O. (2004). Romania. În M. von Arx, C. 
Breitenmoser-Wursten, F. Zimmermann, & U. 

Breitenmoser (Ed.), Status and conservation of 
the Eurasian lynx (Lynx lynx) in Europe in 2001 

(pg. 161-167). KORA Bericht No. 19. 
Mihai, D. (2014). The Forest Management aspects in 

Natura 2000 sites. In Natura 2000 Management 
Workshop. Alpine Biogeographical Seminar 
Follow-up. Budapest. 

http://ec.europa.eu/environment/nature/natura2

000/platform/documents/ceeweb_for_biodiversity

_natura_2000_management_workshop_report_e

n.pdf (accessed 18.12.2016). 
Mihăilescu, S., & Sanda, V. (2004). Characterization 

of priotity natural habitats in the Romanian 
Carpathians. Proceedingsof the Institute of 
Biology, V, 81-86. 

Mihăilescu, S., & Ștefănuț, S. (2004). Peatlands - 
Romania's priority habitats. Proceedings of the 
Institute of Biology, V, 87-91. 

Mihăilescu, S, Strat, D., Cristea, I., Honciuc, V. 

(2015). Raportul sintetic privind starea de 
conservare a speciilor și habitatelor de interes 

comunitar din România. Constanța: Editura 

Dobrogea, 
Mihăilescu, V. (1963). Carpații Sud-Estici de pe 

teritoriul R.P. Române. Studiu de geografie fizică 
cu privire specială la relief. București: Editura 

Știintifică. 

Moser, D., Ellmauer, T., Evans, D., & Franz, E. 
(2016). Weak agreement between the species 

conservation status assessments of the European 
Habitats Directive and Red Lists. Biological 
Conservation, 198, 1-8. 
doi:http://dx.doi.org/10.1016/j.biocon.2016.03.0

24 

Moss, D., & Wyatt, B. K. (1994). The CORINE 
biotopes project: a database for conservation of 

nature and wildlife in the European community. 
Applied Geograpgy, 14(4), 327-349. 

doi:10.1016/0143-6228(94)90026-4  

Otiman, P.I., Dutu, M., Ionescu, C., Vlaic, I., 2014.  
Parcul Național Retezat – o problemă juridică 

nerezolvată. Academica, 3, 1-16. 
O'Brien , P. J. (2001). Subduction followed by 

collision: Alpine and Himalayan examples. Physics 
of the Earth and Planetary Interiors, 127(1-4), 
277-291. 

http://www.sciencedirect.com/science/article/pii/
S0031920101002321 (accesed 19.11.2016) 

Popova-Cucu, A. (1983). Cunoașterea și cercetarea 
florei și vegetației. În L. Badea, P. Gâștescu, & V. 

Velcea (Ed.), Geografia României (Vol. I 

Geografia Fizică, pg. 388-395). București: Editura 
Academiei Republicii Socialiste România. 

Fenu, G., Bacchetta, G., Giacanelli, V., Gargano, D., 

Montagnani, C., Orsenigo, S., Ercole, S. (2016, 

October  31).  Conserving  plant  diversity  in 

Europe: outcomes, criticisms and perspectives of 

the Habitats Directive application in Italy. 

Biodiver

Hochkirch, A., Schmitt, T., Beninde, J., Hiery, M., 

Kinitz,  T.,  Kirschey,  J.,  Proelss,  A.  (2013, 

November 6). Europe needs a new vision for 

Natura 2020 network. Conservat Pereira, H. M., Ferrier, S., Walters, M., Geller, G. N., 
Jongman,  R.  H.,  Coops,  N.  C.,  Wegmann,  M. 
(2013, January 18). Essential Biodiversity 
Variables. Science, 339(6117), 277-278. 
doi:10.1126/science.1229931  

Pullin, A. S., Baldi, A., Can, O. E., Dieterich, M., Kati, 
V., Livoreil, B., Sousa-Pinto, I. (2009). 
Conservation focus on Europe: major 
conservation policy issues that need to be 
informed by conservation science. Conservation 
Biology, 23, 818-824. doi:10.1111/j.1523-
1739.2009.01283.x 



69 
 

Roekaerts, M. (2002). The Biogeographical Regions 
Map of Europe. Basic principles of its creation 
and overview of its dvelopment. European 
Environment Agency. 

http://www.eea.europa.eu/data-and-
maps/data/biogeographical-regions-europe-

2001/methodology-basic-principles-of-the-

biogeographical-regions-map-creation-and-
overview-of-its-development/methodology-basic-

principles-of-the-biogeographical-regions-map-
creati(accesed 4.12.2016) 

Săraru, L. (2008). Temperatura aerului. 
Temperaturile medii lunare, anotimpuale, 

semestriale si anuale. În I. Sandu, V. Pescaru, I. 

Poiană, I. Cândea, & D. Țâștea (Ed.), Clima 
României (7.1, pg. 130-147). București: Editura 

Academiei Române. 
Stancioiu, P. T., Abrudan, I. V., & Dutca, I. (2010, 

March). The Natura 2000 Ecological Network and 

Forests in Romania: Implications on Management 
and Administration. International Forestry 

Review, 12(1), 106-113. 

doi:10.1505/ifor.12.1.106 

Stoiculescu, C. D. (2004). Rarău – Giumalău, primul 
parc naţional potenţial al Bucovinei. Analele 
Universitatii ”Ștefan cel Mare” Suceava. Secțiunea 
Silvicultură, Serie nouă(2), 49-66. 

Trif, C. A., Făgăraș, M.M., Hîrjeu, N.-C., Niculescu, 

M., 2015. Ghid sintetic de monitorizare pentru 
habitatele de interes comunitar (sărături, dune 

continentale, pajiști, apă dulce din România). 
Constanța: Editura Boldaș, 

UN (United Nations), 2015. Transforming our world: 
the 2030 Agenda for Sustainable Development. 

A/RES/70/1. 

http://www.un.org/ga/search/view_doc.asp?sym
bol=A/RES/70/1&Lang=E (accessed 05.07.2016). 

Zedrosser, A., Dahle, B., Swenson, J. E., & Gerstl, N. 
(2001). Status and management of the brown 

bear in Europe. Ursus, 12, 9-20. 

http://www2.nina.no/lcie_new/pdf/63499142708
6642093_Zedroser%20URSUS%20Europe%20be

ar%20status.pdf (accessed 20.12.2016).
 

 

Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XVI, Issue 1 (June 2017), pp. 58-69 
http://dx.doi.org/10.5775/fg.2017.132.i 

http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E


Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XVII, Issue 1 (June 2017), pp. 70-79 (10) 
http://dx.doi.org/10.5775/fg.2017.021.i 
 

70 

Delineation of rural-urban fringe: a case study of Aligarh city 

Kazma KHAN1*, Abdul MUNIR1 

1 Aligarh Muslim University, Geography Department, Aligarh, Uttar Pradesh, India 
* Corresponding author, drkazmakhan@gmail.com   

Received on <16-03-2017>, reviewed on <20-04-2017>, accepted on <29-04-2017> 

Abstract 

Cities are dependent on their surroundings for their existence and 
growth. Having a rapidly increasing population, a city needs a 
huge amount of agricultural products for its sustenance. To a 
considerable extent, it depends on countryside for the supply of 
vegetables, milk, food-grains, fruits and labour. These 
commodities are not only brought from immediate surroundings 
but also from hundreds of miles away. Thus, the city covers a 
huge area of surroundings for getting their agricultural products. 
The frequency and intensity of services depends on linkages in 
terms of distance of a city with its countryside and the available 
nature of transport and communication. The characteristics and 
socio-economic development of a fringe differ from that of 
another. People do their recurring commuting to perform their 
daily activities and jobs from the margins of a city to its central 
part, where their offices and institutions are generally located. The 
villagers also travel daily to cater their socio-economic needs to 
neighbouring towns and cities. Thus, cities work as centres of 
gravity for socio-economic, cultural and administrative activities 
which are truly representative of the countryside.  
Aligarh city performs a variety of functions. It provides a number 
of services to its countryside i.e., health services, educational 
services, banking services and bus services and in return of which 
it receives some services from its surrounding areas i.e., supply of 
agricultural products and daily labour. The information on the 
basis of which the fringe zones has been delimited, have been 
collected through surveys and records maintained by the colleges 
and schools, telephone offices, commuters’ assembling points, 
banks, mandis and milk collection points. The five sets of 
determinants for delineating the rural urban fringe of the Aligarh 
city are spatial, economic services, occupational structure and 
demographic and housing character. Our main conclusion is that 
the expansion of the city mainly has a north and north-east 
direction, especially along bypass and national highways.  

Keywords:  fringe, delineation, commuters, literacy, 
occupational structure, demography.  

Rezumat. Delimitarea franjei rurbane: orașul 
Aligarh ca studiu de caz 
Orașele depind de împrejurimile lor pentru existența și creșterea lor. 
Având populație în creștere rapidă, orașele au nevoie de o cantitate 
imensă de produse agricole pentru susținere. Depind, în mare măsură, 
de mediul rural pentru aprovizionarea cu legume, lapte, cereale, fructe 
și forță de muncă. Aceste mărfuri nu sunt aduse numai din imediata 
vecinătate, dar și de la sute de mile depărtare. Astfel, orașul acoperă 
o zonă vastă de împrejurimi pentru a-și obține produsele agricole. 
Frecvența și intensitatea serviciilor depind de legăturile în ceea ce 
privește distanța dintre un oraș și mediul său rural și natura 
transportului și comunicării disponibile. Caracteristicile și dezvoltarea 
socio-economică a unei franje diferă de cele ale alteia. Populația 
realizează deplasări zilnice pentru a-și desfășura activitățile 
profesionale traversând orașele de la periferie spre centru, acolo unde 
se află, în general, birourile și instituțiile în care lucrează. De 
asemenea, locuitorii satelor călătoresc zilnic către centrele urbane 
învecinate pentru a-și satisface nevoile socio-economice. Astfel, 
orașele funcționează ca adevărate centre de gravitație pentru 
activitățile socio-economice, culturale și administrative care reprezintă 
cu adevărat împrejurimile rurale.  
Orașul Aligarh îndeplinește o varietate de funcții. Acesta oferă o serie 
de servicii ruralului înconjurător, mai precis: servicii de sănătate, 
educaționale, bancare și de transport cu autobuzul și primește, în 
schimb, anumite servicii din zonele învecinate, în principal furnizarea 
de produse agricole și munca zilnică. Informațiile pe baza cărora a fost 
delimitată franja rururbană au fost colectate prin anchete și înregistrări 
întreprinse de colegii și școli, birouri de telefonie, puncte de asamblare 
a navetei, bănci, piețe rurale și puncte de colectare a laptelui. Cele 
cinci seturi de factori determinanți pentru delimitarea franjei rururbane 
din orașul Aligarh includ: caracteristici spațiale, servicii economice, 
structura ocupațională a populației, determinanți demografici și 
locativi. Se constată că extinderea orașului se desfășoară în principal 
spre nord și spre nord-est, mai ales în lungul șoselelor de centură și 
autostrăzilor naționale. 

Cuvinte-cheie: franjă, delimitare, navetiști, alfabetizare, 
structura economică a populației, demografie.  

 

Introduction 

In the modern age of urban expansion, the term 

“fringe” has assumed an important significance. 

Many scholars in different disciplines have discussed 
the “rural-urban fringe” but no precise definition has 

emerged yet. Subjective definitions based on 
individual areas of study are not adequate since the 

definition should be capable of being universally 

applicable and not only to a particular region. The 
term rural-urban fringe is comprised of two groups 

of words – “rural fringe” and “urban fringe”. The 
term urban fringe was first used by Smith (1937) to 

describe the built-up area just outside the 
corporation limits of the city. The variation in the 

form of fringe area has been distinguished by 

several authors who have suggested different names 

for this phenomenon. Thus, Kurtz&Eicher (1985) 
differentiate between “fringe” and “suburbs”, 

“pseudo-suburbs”, satellites and “pseudo-satellites”. 
Schnore (1957) distinguished between “satellites” 

and “suburbs” and Martin (1953) discussed satellite 

rural areas. Mckain&Burnight (1953) have also 
discussed the “extended fringe” and the limit of 

fringe respectively. Reinemann (1960) distinguishes 
between “outlying adjacent zone” and “sub-urban 

zone” and Wissink (1962) between “inner fringe” 
and “outer fringe”, Meyers&Beegle (1947) have 

discussed, “true fringe”, “partial fringe” and adjacent 

rural township. Duncan&Reiss (1956) distinguish 
between urban fringe, rural non-farm and rural farm 

mailto:drkazmakhan@gmail.com
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within Chicago’s fringe. Whiteland (1967) has given 

the terms Internal Fringe Boundary (IFB), Middle 

Fringe Boundary (MFB) and Outer Fringe Boundary 
(OFB). Wehrwein (1942) explains that the rural-

urban fringe “consists of rural territory pierced by 
fringe-like projections of urbanized land uses 

because of the stellar growth of the city and is the 

area of transition between well recognized urban 
land uses and the area devoted to agriculture 

carried out in more or less modified form”. 
The census of India has defined a town in 

different ways in different census years. In 1951, 
towns included all municipal areas irrespective of 

their size and also all cantonments; in addition, 

some other places which had urban characteristics 
were also treated as towns. The definition was 

necessarily vague and subjective as it did not lay 
down any clear cut directives for treating small 

centers as towns. The result was that a very large 

number of overgrown villages were declared to be 
towns in 1951, which were classified after a decade. 

This classification was changed in 1961 which lay 
down that the list of towns would include all 

municipal or notified areas, while civil lines and 
cantonments were not included within municipal 

limits. It would also include all places and all centers 

which (a) have a population of 5000 inhabitants, (b) 
have a density of 1000 people per square mile, and 

(c) at least seventy-five percent adult male 
population should be engaged in non-agricultural 

pursuits. Although this is an improvement over the 

1951 definition, the 1971 census slightly changed 
the definition to include all centers in which the 

population was 5000 or more, with a density of over 
400 persons per square kilometer and at least three-

fourth of male working population was engaged in 

non-agricultural livelihood. By and large these 
criteria were followed except in a very few cases 

which had tourist interest or administrative 
importance, or some other urban characteristic. The 

concept of urban agglomeration was introduced for 
the first time in the 1971 census. An urban 

agglomeration was defined as “a continuous urban 

spread constituted of a town and its adjoining urban 
outgrowths or two or more physically contiguous 

towns together with continuous well organized 
urban outgrowth of any such town” (Das, 1985). 

The term “fringe” suggests a border-line case 

between the rural and the urban, and actually lies 
on the periphery of urban areas, surrounding it and 

distinguishing it from the truly rural countryside. In 
India, some geographers have also attempted to 

delimit the urban fringe. Singh (1966) has delimited 
the urban fringes of Kaval towns by superimposition 

of a series of maps covering several geographical 

factors. Alam&Khan’s (1972) “Metropolitan 
Hyderabad and its region” is one of the most 

outstanding work which deals with the relevant 

points of urban influences; and their “metropolitan 

core”. Nangia (1976), Srivastava&Ramachandran 

(1974) demarcated the rural-urban fringe of Delhi. 
The work of Phadke&Sita (1981), Gowda (1981), 

Kumar (1980), Sinha (1980) and Hyma (1971) may 
also be cited in this regard. 

As the fringe is a bridge between the rural area 

on the one side and urban center on the other, all 
the characteristics of urbanity and ruralism are 

medium in the fringe area. These characteristics are 
travel time, urban habits, land value, public utility 

services, commuting population, non-agricultural 
activities, population density, primary activities, 

built-up area and sex ratio, literacy rate and 

agricultural activities, etc. and the characteristics 
may vary from town to town. But if all factors are 

considered together with suitable weightings 
according to their relative importance, the resulting 

index values are likely to be a reasonable guideline 

for fringe demarcation. An important problem in the 
rural-urban fringe area is the problem of land use. 

The pattern of land use in the area is dynamic and it 
changes from rural land use to urban land use over 

short periods of time and distance. A shift from non-
residential land to residential use and food crop land 

to cash crop land is some of the important changes. 

The resultant pattern is complex and its real value is 
difficult to assess. Scattered settlements, vacant 

land, small proportion of farm workers and the 
return from the land are some of the important 

associated considerations; all these factors are 

guided by location. An important development in the 
urban settlement during the past few decades has 

been the rapid expansion of population and built-up 
area into unincorporated suburb and in areas 

surrounding or large towns and cities. This recent 

fingerlike trend of development at the margins has 
been made possible by the mechanized 

transportation and the extension of public utility 
services such as electricity, water and sewage etc. 

beyond the city’s limit. The process of accretion 
which takes place outside the city has generated a 

zone of transition between the rural and urban 

landscape, properly known as the rural-urban fringe.  

Study area 

Geographically, the city of Aligarh is located in 

the fertile tract of the rivers Ganga and Yamuna 
between 27°29’ to 28°11’N latitudes and 77°29’ to 

78°38’E longitudes, at the intersection of the 27°51’ 

parallel and the 77°58’ meridian. The elevation at 
the center of the city is 187.38 meters above mean 

sea level. The city is situated about 140 km 
southeast of New Delhi, the National Capital of 

India. Aligarh district lies in the alluvial tract formed 
by the rivers Ganga and Yamuna. The region 



 
 

Delineation of rural-urban fringe: a case study of Aligarh city 

72 

experiences a tropical monsoon type of climate characterized by distinct seasonal rhythm (Fig. 1).  

  

 

 
 

Fig. 1: Location of the study area 
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Results and discussions 

Fringe Delineation of Aligarh City 

It is evident from the various studies carried out at 

global and national levels from time to time that there 
are some common factors which may be taken as the 

indicators of the urban influence on the surrounding 
countryside. It would be a rather wise step to decide 

first those indices or determinants. At the same time it 

is not advisable to delimit the urban fringes of Indian 
cities on the basis of criteria suggested for fast growing 

urban centers of the west, as the land use structure of 
the Indian cities is highly a mixed one as compared to 

western urban centers. The basic factors to delimit the 
fringe region are concerned with land use influx, mixed 

rural urban functions, interaction with the main city, 

socio-economic development and demographic traits. 
However, besides analyzing each and every structural 

and functional characteristic in delineating the urban 
fringe, at least preparation of three maps of the same 

size, showing the present land use, transportation and 

occupational pattern of the population are deemed 
necessary to do. In addition, personal observations in 

the field would go a long way in fixing the “territorial 
extent” of the tentative fringe upon which the said 

factors could be analyzed. 
The studies carried out by several researchers to 

delimit the fringe have helped in selecting certain 

determinants to delineate the rural-urban fringe of 
Aligarh. A few determinants have been selected in the 

present study, which are partly spatial and partly 
occupational and demographic. Rural-urban fringe is 

a unique landscape comprising of a particular mix of 

land uses and socio-economic activities made by a 
collection of processes that have impacted on the 

fringe in a specific way. The degree of relationship 
between the city and its surrounding area varies from 

city to city depending upon the functions which the 

city performs based on the physical and socio-cultural 
factors. The results prove some urban centers are 

strongly interrelated with their surrounding areas, 
while some have poor relations, depending upon the 

degree of interaction. Urban geographers have given 
different names to surrounding area of a city; for 

example, Umland (Sing, 1955), Urban Hinterland 

(Green, 1950), Metropolitan region (Alam&Khan, 
1972), Urban field (Singh, 1964) etc. 

Different researchers have worked on different 
themes of interrelation and influence of city with its 

surrounding areas as identification of rural-urban 

fringe, linkage, socio-economic and demographic 
profile, change in land use pattern; Jefferson 

(1931), Smailes (1947), Dickinson (1947), Pahl 
(1965), Sinclair (1967), Whiteland (1967), Pastalan 

(1967), Oosthwizen (1969), Prayor (1969), Khan 
(1983), Sharma (1983), Flore&Irwin (2004), Mahon 

(2005), Khan et al. (2011). At present times, rural-

urban fringe has become very complex due to the 

high rate of urbanization process. The high growth 

of population in the urban centers leads to spread 
out of population in the surrounding areas of city, 

but does not lead to spatial extension of city limits; 
also, it causes the changes in the limits of fringe 

area. The criteria used for the delineation of the 

rural-urban fringe vary from region to region. The 
criteria for the selection of variables for demarcation 

of rural urban fringe mostly depends upon the 
functional linkage of the city with its surrounding 

area and secondly, on the availability of data of 
selected variables. The indicators used for 

delineation of rural-urban fringe not only vary from 

developed to developing nations, but also from one 
city to another within the same country. 

It is clear from earlier studies such as those of Fiery 
(1946), Meyers&Beegle (1947), Green (1950), Singh 

(1955), Balk (1945), Pryor (1968), Golledge (1960), 

Ellefson (1962), Dikshit&Swant (1968), Alam&Khan 
(1972), Hudson (1973), Phadke&Sita (1985), that 

there are certain common factors which have been 
emphasized as meaningful indicators of the urban 

influence on the surrounding area of the city.  
On the basis of aforesaid studies, some common 

factors revealing fringe characteristics may be taken 

as the indicators of the urban influence on the 
periphery and outskirts of the urban centers. It is 

good to consider those indicators or determinants 
for fringe delimitation. In case of Indian cities, 

however, it is not proper to delimit the urban fringe 

on the basis of criteria suggested for fast growing 
urban centers of developed countries. Although 

some Indian scholars have tried to analyze different 
demographic aspects, land-use and characteristics of 

rural-urban fringe, yet, a comprehensive 

methodology for delimitation of the rural-urban 
fringe of a city is still lacking. For the delimitation of 

rural-urban fringe of Aligarh city, the aspects like 
land-use, mixed rural-urban functions, socio-

economic development, interaction within the main 
city, availability of urban amenities, proportion of 

NV-RNF (non-village, rural non-farm) population 

demographic characteristics, transport facilities and 
occupational structure have been considered as 

basic factors. The land value speculation is another 
important determinant. To reveal the structural and 

functional characteristics of the Aligarh fringe, the 

standard deviation method has been applied, which 
appears to be quite useful in working out and 

revealing the impact of transportation, occupational 
and demographic characteristics etc., the analysis of 

these factors having been supported through 
personal observations and primary data collected.  

With a view to delimit the extent of rural-urban 

fringe of Aligarh city, an attempt has been made on 
the basis of five major determinants i.e. spatial, 
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economic, occupational, demographic and housing 

characteristics. 

a. Spatial determinants 
Based upon the present land-use map, personal 

investigation and the assumptions of possible future 
growth of the city in different directions beyond the 

present municipal limit, a tentative limit of rural-

urban has been determined.  
Field surveys have revealed that an important 

problem of the rural-urban fringe is related to land-
use. The land use is not uniform on all sides in the 

periphery of the city. In some areas, the intensity of 
non-agricultural land-use is very intense. Thus high 

intensity could be seen along Ramghat road, GT 

road (Kanpur), GT road (Delhi), Anupshahar road, 
Khair road and along the Ramghat road to GT road 

(Kanpur) bypass, Khair road to GT road (Delhi) 
bypass, GT road (Delhi) to Anupshahar road bypass 

and along Anupshahar road to Ramghat road 

bypass, while along the Agra road, Mathura road 
and Mathura road to Khair road bypass the intensity 

of land-use is marginal, which is located to the south 
of the city. 

Economic determinants 

Milk supply 

In Aligarh city, milk and milk products are being 

supplied through milk co-operative societies, local 
private dairies and individual hawkers. There are 

three famous dairies; Heinz India Private Limited, 
Bhole Baba Dairy Industry and Rama Dairy Products 

Limited, located in the surroundings of the city. 

Besides these private co-operative units, there are a 
number of individual hawkers and milkman, who 

bring milk and milk products to the city in order to 
cater its increasing demands. Some of them collect 

milk from surrounding small settlements and sell it 

here. In this work, only those milk vendors have 
been considered who carry their milk by bicycle, 

motorcycle and automobiles. Considering the 
perishable nature of commodity, which needs its 

delivery at its destination within 2-3 hours, it covers 
an area of 15 km radius from the city center. 

Vegetable and Fruit supply 

Dhanipur Mandi is the single wholesale market in 
Aligarh city, located on a distance of 2 kilometers 

from it. This mandi was established on January, 1st, 
1986. There is also a bi-weekly market at Kwarasi, 

held on Thursday and Sunday. It is situated only 1 

km from Aligarh Municipal Boundary.  
Aligarh city has a very large wholesale fruit 

market, Sarsol Mandi, which serves not only its own 
population, but its surrounding areas too. Sarsol 

mandi was established along Grand Trunk Road 
leading to Delhi (5 km from the city) in July 1989. 

Sarsol mandi works as the main hub for buying and 

selling fruits in the city.  

Daily commuters 

Workers who commute daily, for different 

purposes, using horse cart, auto-rickshaws, buses, 
bicycle and as pedestrians, have been surveyed for 

demarcating the zone of commuters of the city. It has 
been revealed that about 75 percent of the commuters 

are coming to the city from Atrauli, Gabhana, Iglas and 

Koil tahsils within a distance of 8 to 20 km. On the 
other hand, only 25 percent of the commuters reach 

the city from the outer boundary. As Aligarh city is a 
center of urban functions, it has great demand of 

labour workforce. The main employment attractions 
are factories, shops and constructional sites. One of 

the most developed is the lock industry, which has 

attracted thousands of workers.  

Transport services 

Aligarh city is well served by efficient road network. 
Aligarh city has a radial road pattern and major 

national, state and district roads which led out of 

Aligarh city in different directions, looking very much 
like the spokes of a wheel. The bus system in Aligarh 

comprises both public (District Transport Corporation) 
and private sectors. The most important means of road 

transportation is the services of State Road Transport 
Corporation, which provides buses from four terminals 

at two stations in the city proper, Gandhi Park and 

Masudabad Bus Stations. Both these stations provide 
services with the plying of more than 300 buses and 

cater the services to more than 15,000 passengers 
each day. Besides these, there are nine other bus 

stations in non-public sector rendering services to 

different towns and villages of Aligarh district. These 
bus stations are located on different directions of the 

city and provide services to more than 10,000 
passengers daily through 289 buses.  

Educational services 

The data for delineating the zone of education 
services have been collected from three post graduate 

colleges i.e., Dharam Samaj Degree College, Sri 
Varshney College and Tika Ram Kanya Mahavidhalaya; 

three inter colleges, namely Maheshwari Inter College, 
Chiranji Lal Inter College and Naurangi Lal Inter College; 

and Industrial Training Institute; all of them are located 

in different parts of Aligarh city. There are only three 
post graduate government colleges which serve the 

fringe of Aligarh city. Higher percent of students’ 
enrolment have been noticed from the immediate 

countryside of the city. Unlike students’ enrolment, 

percentage of settlements has experienced slight 
fluctuations at a 10-15 km radius, afterwards it starts 

declining. Besides, Aligarh is best known for Aligarh 
Muslim University. Many schools and colleges have 

mushroomed on the outskirts of the city. Some of the 
reputed institutions are: Delhi Public School on Agra 

Road, Delhi Public School Civil Lines on Ramghat Road, 

Al-Barkat Public School, Ayesha Tarin Model Public 
School, Heritage International School, Wisdom Public 
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School, St. Fidelis Public School, Iqra Public School, 

Krishna International School, Neehar Meera National 

Public School, Al-Barakat Institute of Management and 
Technology, Aligarh Unani and Ayurvedic College, 

Ingraham Public School and Ingraham Institute of 
Science and Technology, Shivdan Singh Institute of 

Management and Technology, Aligarh College of 

Engineering and many more.  

Medical services 

There are four leading government hospitals 
located in different parts of Aligarh city: Jawaharlal 

Nehru Medical College (JNMC) at Medical Road, 
Gandhi Eye Hospital at Ramghat Road, Malkhan 

Singh Hospital at Rasalganj and Deen Dayal Hospital 

at Kwarasi. As most of the urban centers up to the 
distance of 80-90 km are not as advanced in 

providing medical treatment as Aligarh city, higher 
numbers of urban centers come under its influence 

for getting health services, despite being situated at 

greater distances.  

b. Occupational structure of the 

population 

Ratio of non-agricultural workers 

The mean percentage of non-agricultural workers 
to total workers for Koil tehsil, comes to 44.8 

percent (Census of India, 2011). Therefore, the 

villages having greater share than this average, 
tends to show the increasing urban influence and 

hence they have been included in the rural-urban 
fringe. For grading the intensity of this determinant, 

the standard deviation method has been adopted. 

Considering this, the mean percentage of the non-
agricultural workers has been taken as the lower 

threshold for delimiting the rural-urban fringe.  
Villages attaining lower values than the mean 

percentage have been taken as peripheral rural areas. 

Villages showing values in between average 44.8 and 
average + 0.25 Standard Deviation or (44.8 + 6) fall 

within the rural fringe of the city. With regard to the 
delimitation of urban fringe, the villages having 

average + 0.25 S.D. to average + 0.75 S.D. (50.7 to 
62.7) values have been considered within secondary 

fringe, while the villages having values higher than 

0.75S.D. (63) are included in primary fringe, as they 
show higher degrees of urban character. 

As many as 76 villages have been found to fall 
within the primary urban fringe zone, whereas the 

number of villages comprising secondary urban 

fringe and rural fringe area are 49 and 24, 
respectively. Thus a total of 149 villages encompass 

the rural urban fringe of Aligarh city. 

c. Demographic determinants 

Population growth 
Above 24 percent growth of population in Koil 

tehsil, during the period comprised between 2001 

and 2011, has been taken as the lower limit of rural 

fringe boundary. Villages showing values in between 

mean to mean +.25 S.D. (24.7 to 24.7 + 14.3), 
mean to .25 S.D. to mean +.75 S.D. (39.1 to 67.7) 

and mean +.75S.D. (67.7) and above, have been 
taken within rural, secondary urban and primary 

urban fringe respectively. Thus 76 villages come 

under fringe zone and it comprises 12 villages of 
primary fringe, 17 of secondary fringe and 47 

villages of rural fringe. 

Population density 

The density of population is the most significant 
factor to evaluate the city influence on its fringe area. 

The mean rural density of the Koil tehsil is 904 persons 

per sq. km (Census of India 2011). This average 
density has been considered as the lower threshold for 

fixing the outer limit of the rural-urban fringe. Further, 
the villages under study are showing heterogeneity as 

far as their demographic density is concerned, due to 

which the standard deviation is as high as 1353. 
Therefore, villages having average density to average 

+0.25 S.D. value (903.7 to 903.7+338.3) are termed 
as rural fringe. Further, villages having value more 

than this up to average + 0.75 S.D. (1242 to 1919) 
value are assumed as secondary urban fringe and 

villages having higher density (1919) than this have 

been classified as primary fringe. By this determinant 
10, 30, 29 villages come under primary urban fringe, 

secondary urban fringe and rural fringe of the city. 
Thus, according to this index, 69 villages fall in rural-

urban fringe of the city.  

Literacy 
The total rural literacy rate for the tehsil is 

70.8%. The average literacy has been taken as the 
lower threshold for fixing the outer limit of rural- 

urban fringe. For further grading of the intensity of 

this factor standard Deviation (S.D.) methods seems 
to be helpful. Considering this, villages with average 

+ 0.25 S.D. (70.8 + 2.1) i.e. 73% of literacy are 
taken as peripheral areas of rural-urban fringe. The 

villages having average + 0.25 S.D (70.8 + 2.11) to 
average + 0.75 S.D (70.8 + 6.3) and above average 

+ 0.75S.D. (77.2) percent of literate population are 

termed as secondary and primary fringe, 
respectively. Thus, according to this index, a total 

142 villages lie in fringe zone, 68 being in primary, 
45 in secondary and 29 in rural fringe. 

Sex ratio 

At rural-urban zonal level, the sex ratio indicates 
continuous increase as one goes farther from the 

city. Keeping this view in mind, villages having value 
of average (881) to average - 0.25S.D (881 to 881-

13) females per thousand males are considered to 
reveal rural fringe character. Villages exhibiting 

value in between average - 0.25 S.D. (881-13) to 

average - 0.75 S.D. (881- 37.9) females per 
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thousand males reveal secondary fringe character. 

The villages recording less value than average - 0.75 

S.D. (881-37.9) have been taken within primary 
fringe zone. From this classification 112 villages fall 

within rural-urban fringe, including 42, 35 and 35 
villages in primary, secondary and rural fringe areas 

respectively. 

Household density 
The household density, therefore, in the 

surrounding villages of the city gets increased. The 
mean rural household density of the Koil tehsil is 

152.5 household per sq. km (Census of India 2011). 
This average density has been considered as the 

lower threshold for fixing the outer limit of the rural-

urban fringe. Further, villages under study are 
showing heterogeneity so far as their household 

density is concerned due to which the standard 
deviation is as high as 215. Therefore, villages 

having average to average + 0.25 S.D. value (152.5 

to 152.5+ 53.6) are termed as rural fringe. Further, 
villages having value more than this up-to the 

average + 0.75 S.D. (206 to 313) value are 
assumed as secondary urban fringe and villages 

having higher density (313) have been classified as 
primary fringe and by this determinant, 14, 26, 29 

villages come under primary urban fringe, secondary 

urban fringe and rural fringe of the city, 
respectively. Thus, according to this index, 69 

villages fall in rural-urban fringe of the city.  

Pucca Houses 

There is observed a decline in the number of 

Pucca houses beyond the rural fringe. In this context, 
villages with a score of more than 95 per cent of 

pucca houses tend to form primary urban fringe. 
Those with 85 percent to 95 per cent have been 

included under secondary urban fringe. The villages 

where pucca houses represent 75 per cent to 85 per 
cent make their existence within rural fringe. Thus in 

all 66, 93 and 36 villages fall respectively within the 
primary, secondary and rural fringe.  

Extent and shape of the rural-urban fringe 
of Aligarh City 

The rural-urban fringe, which is a zone 

immediately next to the city area and has strong 
reflection of city influence, has been delimited on 

the basis of several available indicators. All these 
indicators superimposed one with another, 

presenting a clear result. In fringe area, the villages 

which have attained at least any three of indicators 
and lie adjoining to the city, have been considered 

to determine the rural-urban fringe of Aligarh. Thus, 
the extension of the rural-urban fringe begins from 

the Municipal Corporation boundary and reaches up 
to rural peripheral areas.  

On the basis of this process, the rural-urban 

fringe zone of Aligarh city has been categorized into 
three groups: primary urban, secondary urban and 

rural fringes. 
 

Table 1: Villages, area and population under rural-urban fringe of Aligarh city

Type of fringe Number of villages Area [sq. Km] Population 2011 

Primary urban fringe 46 95.4 140059 

Secondary urban fringe 60 122.2 115409 

Rural fringe 90 236.6 153890 

Total 196 454.2 409358 
Source: Census of India, Aligarh District, 2011 

 

The primary fringe exists just beyond the 
municipal boundary of the city and is highly 

urbanized. This zone has the maximum intensity of 
interaction with the city, economically and culturally. 

The secondary and rural fringe starts beyond the 

outer boundary of the primary fringe. The built up 
area in this outer zone is discontinuous, percentage 

of agricultural land is relatively high, marketing 
facilities are partially available. There is no physically 

clear cut boundary between these zones, but all are 
interrelated and interconnected. 

On the basis of determinants discussed earlier 

and facts, Aligarh city has influenced 196 villages 
with an area of 454.2 sq. km, which roughly delimit 

the fringe zone. It comprises primary fringe zone of 
46 villages with 95.4 sq. km (23.5 per cent of total 

fringe area) of land. Secondary urban fringe zone of 

60 villages with 122.2 sq. km. (27 per cent of total 

fringe area) of land and a rural fringe zone of 90 
villages with 236.6 sq. km. (52 percent of total 

fringe area) of land. It is not a concentric belt 
around the city. It is core circular in shape and 

extends up to 15 km from the city. Towards south-

east and south-west, the boundary of this zone 
extends up to 10-11 km, which is the least in case of 

fringe extension, while towards the north and north-
east and south, it extends approximately up to 15 

km. In the west, north-west and north-east as well, 
the boundary of the fringe remains well within 12-13 

km from the city center as shown in Fig. 2. The 

fringe is generally more extended along the 
transport network, particularly along the main roads 

and highways, while in inter-sectional spaces, the 
fringe tends to shrink. 
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Fig. 2: Fringe delimited on various determinants 

Conclusion 

Streaming growth and hasty expansion of Aligarh 

city acts as a powerful magnet for economic 

opportunities and has a potential to unlock the 

multiplication of economic activities in the city. Most 

important growth factor in Aligarh city is its function 

of education, marked by the presence of a huge 
campus of the Aligarh Muslim University. Industrial 

production and commercial trading are also 
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responsible for economic growth in the city. 

Progress in manufacturing and service activities, 

ranging from agriculture to construction and 
hospitality to communication, provide a good 

platform for producers and consumers. The other 
growth factors include the development of 

highways, proximity to National Capital Region of 

Delhi in the north, the opening of Yamuna 
Expressway in the west and the Ganga Expressway 

in the east, an airport in the south, and 
development of industrial estates and building of 

residential colonies along highways. In this way, the 
city and its surroundings are complementary units 

having precisely defined roles. The fortunes of both 

are interdependent. The city and countryside 
interaction has intensified due to the changing 

pattern of development and extension of transport 
and communication network which in turn results in 

changing pattern of rural-urban interaction. It has 

also made the relationship between city and its 
surroundings more complex. Therefore, an attempt 

has been made to demarcate the areas which 
maintain healthy inflow and outflow relationship with 

the city.  
The current analysis proves that the city develops 

intense relationships with its surroundings on the 

basis of different criteria such as vegetable supply, 
food-grains supply, fruit supply, milk supply, 

banking, education, medical and bus services etc. 
The study also found that the city impact has 

significantly transformed the social environment in 

the rural-urban fringe. The rural-urban fringe is 
characterized by the intermixing of urban way of life 

and rural way of living. The primary fringe 
households have become more urbanized. The 

inflow of money through sale of land and incomes 

from secondary and tertiary sector has contributed 
to this improvement, but these improvements 

decreases with distances from the city. 
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Abstract 

The  author seeks to examine the status of population that ever 
lived/never lived in the shelter and houses possessed by their 
relatives, the frequency of chances to live in the shelter after 
months and years and their circulation between places of origin 
and Kanpur city, India. The study is based on primary source of 
data generated through a comprehensive field survey in Kanpur 
city carried out during 2012. The study reveals that more than 
four-fifth of the houseless population has lived in the shelter at 
least once in their whole lives for some time. Likewise, most of 
the relatives of the houseless population owned the houses and 
they are not houseless persons, but less than one-fifth of relatives 
were houseless too somewhere else in the country. Moreover, 
more than sixty percent of the houseless people have got the 
chance to live in the shelter either for some months in a year or 
for few years, while nearly fourty percent of the houseless 
persons have never got the chance to live in the shelter in their 
whole lives and are forced to live as permanent pavement 
dwellers. 

Keywords: house, chances of living in shelter, houseless 
population, Kanpur 

Rezumat. Oamenii fără locuință din orașul 
Kanpur: un studiu explorativ 

Lucrarea îşi propune să analizeze situaţia populaţiei care a trăit cel 
puţin o data/ niciodata în adăposturi şi casele rudelor, frecvenţa 
sanselor ca aceştia să locuiască din nou într-un adăpost după mai 
multe luni sau ani de absenţă şi tiparele de circulaţie între locurile 
de origine şi oraşul Kanpur, India. Studiul are la bază datele 
colectate în urma unui amplu studiu de teren efectuat în anul 
2002. Datele indică că mai mult de patru cincimi din populaţia fără 
locuinţă din oraş a locuit cel puţin o dată, pentru o anumită 
perioadă de timp, într-un adăpost. De asemenea, majoritatea au 
rude care deţin o locuinţă şi nu sunt persoane fără adăpost, mai 
puţin de o cincime dintre aceştia fiind de asemenea lipsiţi de 
adăpost la un moment dat. Mai mult, peste 60% din persoanele 
fără adăpost au avut şansa de a locui într-un adăpost fie câteva 
luni într-un an, fie câţiva ani, în timp ce aproape 40% dintre 
acesţia nu au avut niciodată şansa de a trăi într-un adăpost, fiind 
condamnaţi să trăiască pe străzi (Locuitorii troturarelor).  

Cuvinte-cheie: casă, șansele de a trăi în adăpost, populație 
fără adăpost, Kanpur 

 

Introduction 

This article deals with the continued spatial flows 

of houseless people from their places of origin 
towards the Kanpur city and vice versa, and within 

the city too. The flow of population, in fact, being a 
social phenomenon, is largely an economically 

driven event. It is arguably the most important form 

of socio-economic transformation of the people 
living at both the spaces of places of last residence 

and places of destination and affects the lives of 
those involved in the most profound way (Neidomysl 

and Fransson, 2014). Since the evolution of the man 

on the surface of the Earth, humanity has been 
rendering for three basic needs of life to date, i.e. 

food, clothing and shelter, but up to the 21st 
century, our democratic and socialistic society is 

unable to fulfill these needs of life; moreover, three 
modern basic requirements of life, namely health, 

education and recreation is still a far sighted dream 

for millions of people in the world. Therefore, the 
contemporary society is facing a plethora of socio-

economic and environmental problems, but, among 
them, the problem of lack work is the most serious 

one, because, it has created various severe 

problems, especially in the developing countries of 
the world, like poverty, hunger, malnutrition & 

undernutrition, homelessness, slums and squatter 

settlements, inequality, crime, child labour, begging 
etc. (Khan, Shamshad and Hassan, 2012). Due to 

lack of employment opportunities in rural areas 
(Dwarakanath, 2006), the rural poor people often 

migrate to the urban areas in search of work to earn 

the means of their livelihood. After failing to adapt in 
the rural habitat, these  rural poor people generally 

spend their nights in the open sky on the pavements 
along the roads, road-dividers, public places, bridges 

etc when reaching the cities. Most of them do not 

have pure air to breathe, potable water to drink, not 
to mention, anything about their shelter, food and 

clothing. After centuries of denying, rejecting and 
assisting the needs of the houseless people, there is 

still a search for solutions to the problem of 
houselessness (Shamshad, 2015). 

The problem of homelessness is not a sudden 

episode in the lives of most of the houseless people. 
It is more usually the result of a long process of 

economic hardship, isolation and social dislocation 
that can be regarded as the cycle of houselessness 

(Wolch, Dear & Akita, 1988).  Speak (2004) 

analysed the rural people migrating from the rural 
areas to cities and large towns for trade and hawk 

goods on the streets, concluding that they are 
literally shelterless and live out on the streets, 
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tolerate homelessness during their sojourns in the 

city. Speak divides these people into three 

categories: ‘supplementary homelessness’, ‘survival 
homelessness’ and ‘crisis homelessness’. The 

supplementary homelessness includes several 
people, that, after migrating, are working to earn 

money for a specific event, such as a sister’s 

wedding, to buy land, cattle or any other needed 
property to support the family in villages etc. They 

maintain a strong connection to their villages and 
view their houseless period as a temporary one, 

even though they have lived on the footpaths, 
following the work, for several years. They do not 

consider themselves as being disconnected from 

their homes or their social networks.  
The survival homelessness refers to many of the 

houseless people in the footpaths that had initially 
come to supplement their rural livelihood or improve 

their land and housing in the rural villages. Like their 

supplementary houseless neighbours, they generally 
came alone at first, intending to work and send 

money back home to the village. However, unlike 
the supplementary homeless people in the same 

footpaths, the survival houseless people are often 
unable to send enough money to home to improve 

their village situation. In some cases, it is because 

they have no land, or because their village land is 
too poor to support them, even with the additionally 

earned income from the city (Speak, 2004). The 
crisis homelessness refers to personal or household 

crisis, brought about by family break-up, 

bereavement, disaster or eviction. This category can 
also include the people who are in a state of 

personal crisis owing to poor mental health or drug 
or alcohol abuse. Those who fall into this category 

have the least chance of exercising choice or control 

over their situation and are unlikely to experience 
homelessness as an opportunity or upwards 

trajectory (Speak, 2004).  
In the present study, the houseless population is 

defined ‘as persons who do not live in a house, 
having few possessions with them and who use to 

sleep and live in the informal places, not meant for 

human habitation, excluding the slums dwellers, 
nomadic tribal people (gipsies) and Hindu saints 

while a house is taken as a physical structure of 
dwelling with roof and walls as a separate unit 

having the separate main entrance into it from the 

public way’ (Shamshad, 2014). 

Objectives of the study 

In the present study, the following major specific 
objectives have been undertaken:  

i. To examine the status of houseless population 
that ever lived and never lived in the shelter in their 

whole lives anywhere in the country; 
ii. To analyse the status of houses owned by the 

relatives of houseless population; 

iii. To explore the chances the houseless 

population get to live in the shelter for months in a 

year and/or after few years; and  
iv. To investigate continued circulation of 

houseless population between their places of origin 
and Kanpur city. 

The study area 

Kanpur city is located in the central part of the 

state of Uttar Pradesh (Fig.1). The shape of Kanpur 

city is a bit different in the maps because it has 
been extracted from the Kanpur Nagar district 

wherein the exact shape of it at administrative level 
is not available. The city has been the first largest as 

well as most populous metropolitan city of the state 
until the Indian Census from 2001. After the 2011 

Census, it slipped down to the second position after 

Lucknow (2,815,601), the capital city of the state. 
According to the 2011 Census, the city had a 

population of 2.8 million (2,767,031 persons) which 
made it the twelfth most highly populated city in 

India. The city has been known as the economic and 

industrial capital of Uttar Pradesh. The municipal 
area of Kanpur city is about 605 square kilometers. 

The city is administratively divided into 6 zones and 
110 wards (the inner core area of Kanpur 

constitutes 67 wards) with an average ward 
population ranging between 20,000 to 25,000 

persons (Kanpur City Development Plan, 2006). 

 

 

Fig. 1: Location of the study area – Kanpur city 
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The data has been collected at ward level, but 

the analysis has been made at the zone level   

because the geographical area of wards is much 
smaller than zones. Moreover, the number of 

houseless households is higher in Zone 1 than all 
the zones of Kanpur city because it is the old part of 

the city which is characterised by high concentration 

of administrative, commercial and manufacturing 
enterprises, high population density, good 

connectivity of railways & roadways, etc. that attract 
petty workers in large numbers. Zone 2 is the 

largest zone of Kanpur city in terms of area, most of 
the wards of this zone are newly developed and 

witness the characteristics of both the rural as well 

as urban land use, excluding the few wards like 
Zazmau North and Zazmau South. The Cantonment, 

Aerodrome and C.O.D. (Central Ordinance Depot) 
too are part of this zone. The southern part in the 

mid of the Kanpur city is occupied by the Zone 3, 

through which the National Highway 86 (NH 86) i.e. 
Hamirpur Road passes. Zone 4 is also includes the 

older part of the city, but it has a more residential 
character, as well as commercial. Zone 5 lies in the 

south-western part of the city and the railway line 
passes through its core. No sample of houseless 

households has been taken from the Armapur Estate 

of this zone because of total absence of the 
houseless population in that area. Zone 6 is one of 

the newly settled parts of the city nearly propelling 
along the Grant Trunk Road which provides broad 

spacious pavements for living and sleeping for the 

houseless population.  

Database and methodology 

The present study is based on primary source of 

data generated through a comprehensive field 
survey of Kanpur city in 2012. Having identified the 

houseless households in prior visits in each ward, 

the individual slips (questionnaires) were used to 
ease the task of survey in the city. The information 

was gathered by the investigator through the direct 
questionnaire to the respondents face to face. Out 

of the total 110 wards of Kanpur city, the houseless 
population was found in 96 wards and Cantonment 

area, while houselessness was not found in the 

remaining 14 wards, Armapur estate, Aerodrome 
and C.O.D. (Central Ordinance Depot) areas during 

the survey in the city.  
Ward in Kanpur city is the smallest administrative 

unit and houseless household has been taken as the 

smallest unit for data collection. For ease of 
understanding, the collected data were spatially 

presented through zone-wise limit of the city. 
Initially, it was planned to select 30 percent 

houseless households randomly from each ward. 
However, following the three pilot surveys carried 

out in the city during May, August and November 

2011, it was observed that the number of houseless 

households used to vary with time even within a day 

and from one place to another place in the same 
area. Thus, the four periods of time in a day i.e. 

early morning (6 am to 9 am), noon (12 pm to 3 
pm), evening (6 pm to 9 pm)  and late night (9 pm 

12 midnight) were chosen to carry out the survey on 

houseless households, in which two periods (i.e. 
early morning and late night) experienced the large 

number of houseless households due to space 
available for sleeping/living after closing of 

shops/markets, and to take rest after work as a 
casual workers in day time, while the other two 

periods (i.e. noon and evening) witnessed a smaller 

number of houseless households due to opening of 
shops/markets, and the working hours as people 

mostly used to go for jobs during day time. 
Moreover, some houseless households were very 

difficult to be identified at all, at any particular place 

and time due to lack of their fixed abode and hidden 
in nature (not easy recognisable among general 

public i.e. an individual man is either houseless or 
not),  therefore, 10 per cent of  houseless 

households were considered as hidden because 
during pilot surveys most probably around 10 per 

cent households were unidentified and verified by 

the municipal corporation and inhabitants of the city 
(Pleace, Burrows & Quilgars, 1997: 1-18 and 

FEANTSA, 1999).  
A random sampling was used to obtain 

information from the houseless households. When 

an actual count of the houseless was attempted, it 
was found out that this is a highly mobile population 

and, thus, very difficult to be tracked and estimated 
accurately. The problem of mobility and hidden 

nature of houselessness affect the estimates of 

houseless populations as it sometimes lead the 
researcher to undercount or double count. 

Consequently, the houseless households in prior 
visits in each ward (the boundary of the ward has 

been kept as the smallest administrative unit and 
houseless household has been taken as the smallest 

unit for data collection) were identified and a 

tentative list for them was prepared by the 
investigator for their easy random selection of the 

samples for the collection of the data. 
Keeping these things in mind, a sample of 25 per 

cent houseless households was randomly selected 

for the survey from the tentative list of each ward. 
At last, the sampled houseless households of all the 

wards lying in a zone were summed up zone-wise 
for easy spatial data analysis. The survey consisted 

of 1384 houseless households of the Kanpur city 
whereas the total number of sampled houseless 

population of the city was 2353, which is summation 

of total houseless households (1384) and houseless 
households’ family members (969) (see Table 1). 
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Table 1:  Distribution of Surveyed Houseless Households* in Kanpur City  

Zone No 

No. of houseless 
households 

No. of houseless 
households with families 

No. of houseless  
households’ family 

members 

No. of houseless  
population 

1 2 3 4 (1+3) 

Zone 1 557 24 96 653 

Zone 2 113 33 152 265 

Zone 3 148 45 189 337 

Zone 4 195 18 90 285 

Zone 5 173 37 166 339 

Zone 6 198 71 276 474 

Total 1384 228 969 2353 

       Source: Based on primary survey, 2012. 

* Houseless household refers to the people sharing the common kitchen on the footpath, while Houseless – 
individual person who is living and sharing the kitchen alone. 

Results and Discussion 

Status of houseless population that ever 
lived and never lived in a house 

Table 2 provides information about the 

distribution of houseless people who have lived in a 
house at any time during their lives.  

Table 2: Houseless Population that Ever Lived or 
Never Lived in House  

Zones Gender 

Houseless people that ever 

lived/ never lived in house 

Lived Not-lived Total 

Zone 1 

Male 86.60 13.40 100.00 

Female 44.00 56.00 100.00 

Total 84.68 15.32 100.00 

Zone 2 

Male 72.28 27.72 100.00 

Female 11.11 88.89 100.00 

Total 67.27 32.73 100.00 

Zone 3 

Male 85.71 14.29 100.00 

Female 86.36 13.64 100.00 

Total 85.81 14.19 100.00 

Zone 4 

Male 91.26 8.74 100.00 

Female 75.00 25.00 100.00 

Total 90.26 9.74 100.00 

Zone 5 

Male 87.90 12.10 100.00 

Female 75.00 25.00 100.00 

Total 86.71 13.29 100.00 

Zone 6 

Male 78.41 21.59 100.00 

Female 68.18 31.82 100.00 

Total 77.27 22.73 100.00 

Total 

Male 85.07 14.93 100.00 

Female 63.21 36.79 100.00 

Total 83.39 16.61 100.00 

     Source: Based on primary survey, 2012. 

More than four-fifth of the houseless population 

has lived in shelter at least once in a life time. The 
proportion of houseless males who have lived in 

house at any time during their lifetime exceeded 

that of the houseless females. It means that a 

higher ratio of houseless females (36.79%) has 
never experienced the life in shelter compared to 

the houseless males (14.93%). 
The zone wise analysis refers to the fact that 

more than three quarters of houseless population of 
each zone has lived in a house, barring Zone 2 

wherein only two-third people have lived in the 

house. The houseless population of Zone 4 has 
enjoyed the life of shelter in maximum proportion as 

compared to other zones of the city (Fig. 2).   
 

 

Fig. 2: Houseless population that ever/never lived 
in shelter (processed after table 2) 

The maximum share of houseless males and 

females who have lived in the house are observed in 
Zone 4 (91.26%) and in Zone 3 (86.36%), while the 

minimum share for houseless males (72.28%) and 

for females (11.11%) in found in Zone 2. Hence, the 
houseless population of Zone 2 has experienced 

higher ratio of houselessness (male 27.72%, female 
88.89% and total 32.73%) in their lives because 

they have never lived in a house. The lowest  

percentage is observed in Zone 4 for males (8.74%) 
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and in total (9.74%) and in Zone 3 for females 

(13.64%). 

Status of houses owned by the relatives of 
houseless population 

Data about the relatives of houseless population 

who have the houses to live in are given in Table 3. 

An analysis of these data shows that most of the 
relatives (i.e. 84.45%) of the houseless population, 

a fact which proves that houseless people have 
good social connection with their relatives. 

Table 3: Relatives of Houseless Population having 
the House anywhere in the Country 

Zones Male/Female 
Relatives who have the 

houses 

 

  House 
No 

house 
Total 

Zone 
1 

Male 86.04 13.96 100.00 

Female 52.00 48.00 100.00 

Total 84.50 15.50 100.00 

Zone 
2 

Male 77.67 22.33 100.00 

Female 30.00 70.00 100.00 

Total 73.45 26.55 100.00 

Zone 
3 

Male 88.89 11.11 100.00 

Female 95.45 4.55 100.00 

Total 89.86 10.14 100.00 

Zone 
4 

Male 83.15 16.85 100.00 

Female 58.33 41.67 100.00 

Total 81.63 18.37 100.00 

Zone 
5 

Male 93.63 6.37 100.00 

Female 68.75 31.25 100.00 

Total 91.33 8.67 100.00 

Zone 
6 

Male 84.66 15.34 100.00 

Female 72.73 27.27 100.00 

Total 83.33 16.67 100.00 

Total 

Male 85.97 14.03 100.00 

Female 66.36 33.64 100.00 

Total 84.45 15.55 100.00 

         Source: Based on primary survey, 2012. 

However, only 15.55% of the relatives of the 
houseless persons do not own a house, which 

indicate the presence of houselessness in various 
other parts of the country also. About 86% of the  

male relatives of houseless population do hve a 

house somewhere in the country, while the 
remaining 14% do not have any house; for female 

relatives, the situation is similar, just the share is a 
bit different: 66.36% and 33.64%, respectively. 

Moreover, more than three quarters of the 

houseless population in each zone of the city has 
reported that their relatives have houses, barring 

Zone 2 where their percentage marginally falls to 
73.45 percent. In other words, the highest ratio of 

the houseless relatives (26.55 percent) has been 
documented among the houseless people in Zone 2 

followed by Zone 4 (18.37 percent), Zone 6 (16.67 

percent), Zone 1 (15.50 percent), Zone 3 (10.14 

percent) and Zone 5 (8.67 percent) (Fig. 3).   

The share of relatives of the houseless male 
population who have houses exceeded the relatives 

of houseless female population in all the zones of 
the city except Zone 3. It implies that the proportion 

of relatives of houseless women in the whole city, 

who are also houseless, is greater than the ratio of 
relatives of houseless men excluding Zone 3 in 

which the ratio of houseless relatives of men 
overstepped the houseless relatives of women. 

 

 

Fig. 3: Relatives of houseless population who have 
a house (processed after table 3) 

Occasions to live in the shelter 

Table 4 presents zone wise percent distribution 
of the frequency of living in shelter after months and 

years by the houseless population. This table shows 

that the majority of the houseless people is unable 
to access the shelter and, thus, forced to live as 

houseless, accounting for 38.21% of the total 
houseless population in Kanpur city. Among the 

houseless people who used to live in the shelter 

after either few months or few years, the highest 
proportion is registered by the people who have 

been getting the chances to live in the shelter within 
one month i.e. 21.92 percent, followed by those 

living in the shelter after 1 to 2 months (13.97%), 2 
to 4 months (6.95%), 4 to 6 months (4.85%), 6 to 8 

months (2.82% ), 8 to 10 months (1.74%) and 10 

to 12 months (1.30%), while the remaining 8% are 
houseless people who got the opportunity to live in 

the shelter after few years; 6.73% of houseless 
persons used to go to meet their families and 

relatives, who were living in the shelter, after 1 to 5 

years and 1.52 percent persons dwelt after the 5 
years.  

Further examination of the Table 4 depicts that 
more than three quarters (78.30%) of houseless 

women have never been able to live in the shelter 
compared to houseless men (34.30%). More than 
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half of the houseless population of Zone 6 was most 

deprived from living in the shelter, while the least 

proportion of such deprived population is observed 

in Zone 1, i.e. 28.37%.  

     Table 4: Frequency of Houseless Population Living in Shelter Population 

Zones Gender Frequency of living in shelter   
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Zone 
1 

Male 25.89 17.26 13.13 10.88 7.13 3.75 4.32 3.38 11.44 2.81 100 
Female 83.33 - 4.17 - 4.17 - 4.17 - - 4.17 100 
Total 28.37 16.52 12.75 10.41 7.00 3.59 4.31 3.23 10.95 2.87 100 

Zone 
2 

Male 40.78 26.21 15.53 9.71 2.91 - - - 4.85 - 100 
Female 100 - - - - - - - - - 100 
Total 46.02 23.89 14.16 8.85 2.65 - - - 4.42 - 100 

Zone 
3 

Male 32.54 33.33 19.05 0.79 5.56 2.38 - - 5.56 0.79 100 
Female 36.36 59.09 - - - 4.55 - - - - 100 
Total 33.11 37.16 16.22 0.68 4.73 2.70 - - 4.73 0.68 100 

Zone 
4 

Male 46.45 21.31 14.21 5.46 4.37 4.37 - - 3.28 0.55 100 
Female 91.67 - - - - - - - 8.33 - 100 
Total 49.23 20.00 13.33 5.13 4.10 4.10 - - 3.59 0.51 100 

Zone 
5 

Male 33.55 38.71 16.13 5.16 2.58 1.29 - - 2.58 - 100 
Female 87.50 - 6.25 - - - - - 6.25 - 100 
Total 38.60 35.09 15.20 4.68 2.34 1.17 - - 2.92 - 100 

Zone 
6 

Male 49.43 16.48 17.05 5.11 2.84 2.84 - - 4.55 1.70 100 
Female 90.91 4.55 - - 4.55 - - - - - 100 
Total 54.04 15.15 15.15 4.55 3.03 2.53 - - 4.04 1.52 100 

Total 

Male 34.87 22.65 14.97 7.52 5.09 2.98 1.80 1.41 7.13 1.57 100 
Female 78.30 13.21 1.89 - 1.89 0.94 0.94 - 1.89 0.94 100 
Total 38.21 21.92 13.97 6.95 4.85 2.82 1.74 1.30 6.73 1.52 100 

                     Source: Based on primary survey, 2012. 
 
Moreover, one hundred percent of houseless 

women within Zone 2 have never lived in the shelter 
after becoming houseless, whereas the highest 

percentage of such men is registered in Zone 6. The 

lowest proportion of houseless males and females 
who never got a chance to live in a house after 

becoming houseless is registered one 1 (25.89%) 
and Zone 3 (36.36%). The greater share of the 

houseless persons among those that got the chance 

to live in the shelter, is constituted by two 
categories, namely those with less than one month 

and 1 to 2 months. The houseless persons who have 
been fortunate to get shelter within one month 

accounted their maximum and minimum shares in 
Zone 3 (37.16%) and Zone 6 (15.15%) respectively. 

As it can be seen from the Table 4, the 

proportion of houseless persons who lived in the 
shelter 1 to 2 months is the highest (16.22%) in 

Zone 3 and the lowest (12.75%) in Zone 1. Apart 
from this, it is Zone 1 which recorded above ten 

percent as well as the highest percentage of the 

houseless population who have moved to live in the 
shelter 2 to 4 months (10.41%) and after 1 to 5 

years (10.95%) in comparison with all other zones. 
If we analyse only the houseless population that 

comes to live in the shelter after years, i.e. 1 to 5 

years and above 5 years, it is clear that the people 
who used to live in the shelter after 1 to 5 years are 

more numerous than those who got the chance to 

live in the shelter after 5 years in all the zones of the 
city. The maximum ratios of houseless persons 

(more than one percent) who got the chance to live 
in the shelter after 5 years are identified in Zone 1 

and Zone 6, 2.87% and 1.52%, respectively. 

Spatial flows of houseless population 

The real universal fact is very clearly revealed 

(Fig. 4) the flow of houseless population greatly 
depends on distance; of the share of houseless 

population that live in Kanpur city and who originate 
from other countries of the world and Indian states 

excluding Uttar Pradesh account for only 10.63% of 
the houseless migrants, while the remaining 

proportion (89.37%) of houseless population have 

their places of origin within the state of Uttar 
Pradesh. Moreover, among the houseless population 

who originated within the state of Uttar Pradesh and 
moved to the city, nearly half (44.05%) came from 

only four neighbouring districts of Kanpur city: 

namely Kanpur Nagar itself (23.72%), Unnao 
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(10.06%), Fatehpur (6.68%) and Kanpur Dehat 

(4.04%). Likewise, as the distance from the districts 

to the city increases, the volume of houseless 
migrants decreases. Moreover, the larger proportion 

of houseless population in the Kanpur city has 
migrated from the districts of Eastern Uttar Pradesh 

rather than Western Uttar Pradesh, because the city 

itself is part of Eastern Uttar Pradesh. Thus, the 
models like large number of migrants move to a 

short distance (Raventein, 1989), gravity or distance 

decay (Newton, 1729 and Stouffer, 1960) i.e. the 

movement of persons between two centres would 

be directly proportional to the product of their 
population and inversely proportional to the square 

of distance between them (Reilly, 1929 and James, 
1972), power of any area to attract people, goods 

and information depends on its size of its economic 

base and distance (Zipf, 1941 and 1949, Jones, 
1981 and Stewart, 1950), etc. have been also 

proven by this hypothetical model (see Fig. 4). 

 

Fig. 4: Places of origin of houseless population and their circulations (source: based on the simplification 
of primary data) 

 

However, figure 4 has disproven the migrants’ 
stability and ‘how long’ a migrant would like to stay 

in a place. For instance, out of the total surveyed 
houseless households in the city, only 18.40% have 

their places of origin within the city, while remaining 
81% came from outside the city. The houseless 

people who are unable to access the shelter their 

whole life and, thus, forced to live as houseless on 
the footpaths, accounted for 38.21% of the total 

houseless population found in Kanpur city. These 
are people who have their places of origin within 

Kanpur city (18.40%) who migrated from outside 

the city (19.81%). This segment of houseless 
population (38.21%) is continuously on the move 

within the city (Fig. 4), while the remaining 
(61.79%) of houseless population who got the 

chance to live in the shelter after either few months 
or few years, have been continually circulating 

between their places of origin and Kanpur city as 

indicated in figure 4. 

Conclusions  

The present study shows that more than eighty 

percent of houseless population has lived in shelter 
at least once for some time in their whole life. 

Similarly, more than fourth-fifth of the relatives of 
the houseless population also have their own houses 

somewhere else, fact which proves that houseless 
people of the city have good social connection or 

social affiliation with their relatives; still, few 
relatives of the houseless persons did not have their 

own houses, which indicates the presence of the 

problem of houselessness in other parts of the 
country where they live, too. An analysis of 

houseless population migrated from different places 
of origin depicts that the majority of houseless 

population found in Kanpur city originates mostly 

from different districts of Uttar Pradesh excluding 
Kanpur Nagar district, followed by people from 

within the Kanpur city. The flow of houseless 
population decreases with the distance to Kanpur 

city, houseless population coming from other 
countries of the world and from Indian states 

accounting for just 10.63% of the total, while almost 

90% of the houseless population have their 
permanent residential base within the boundary of 

the state of Uttar Pradesh. 
Among the houseless people who used to get the 

chance to live in the shelter after either few months 

or few years, more than forty percent have been 
regularly getting the chances to live in the shelter 
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within four months in a year, while those who got 

the opportunity to live in the shelter after few years 

is the lowest. Thus, these houseless people are 
actually running on the road in and out of the 

shelter/house, wherein they are continuously 
moving between their places of origin (where they 

have their own shelter or house) and Kanpur city, 

constantly repeating this habit throughout the life, in 
the vicious circle of houselessness. Moreover, nearly 

forty percent of houseless persons never got the 
chance to live in the shelter their whole life and they 

have to live as permanent pavement dwellers. 
However, they are continuously moving/ circulating 

within the city from one place to another.  

Truly speaking, millions of people in the 
contemporary world are born on the footpaths; they 

spend their whole lives on the pavements and 
ultimately passaway from this world, dreaming of 

having a house of their own. 
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Abstract 

The study aims to assess the role of ethno-creativity in the 
development of the local economy. Ethno-creative tourism comes 
in the support of those who want to discover the cultural values of 
certain ethnic groups by the usage of practices and products that 
create the sensation of crossing beyond space and time, or new 
links with traditional ethno-cultural elements through effective 
participation and learning. The geographical space of Romania has 
been analyzed using two pilot centers, where ethnicities can be 
identified in points of space, together with their creative 
possibilities and values, in an attempt to develop an ethno-cultural 
tourism. The research has been based on economical data at the 
level of the NEAC code- Classification of the activities in the 
national economy, as well as on data obtained from having 
confronted some representative samples: creative artists, tourists 
and resident population, analyzed by statistical methods. The 
partial results obtained underline the impact of this type of 
development, which may contribute to the increase of the 
complexity of the functional territorial systems where this type of 
tourism might implement. Cultural tourism based on creativity and 
traditional values contributes to the appearance of the economic 
multiplication effects. The development of the ethno-creative 
tourism may mean creating jobs within a period of economic crisis 
and relative social crisis. It can also be considered as a factor of 
cultural identity popularization, which plays an important role in 
promoting cultural diversity. 

Keywords: tourism, creativity, ethnicity, culture, economy, 
cultural diversity  

Etnocreativitatea în centrele pilot din Romania și 
rolul lor in dezvoltarea turismului cultural și în 
procesul educațional 

Rezumat. Studiul își propune să evalueze rolul etno-creativității 

in dezvoltarea economiei locale. Turismul etno-creativ vine în 
sprijinul celor care doresc să descopere valorile culturale ale unui 
anumit grup etnic, experimentând și folosind produsele specifice, 
pentru a putea depăși anumite bariere de spațiu și timp, sau 
pentru a crea noi legături cu elementele etno-culturale tradiționale 
prin participare efectivă și învățare. Spațiul geografic românesc a 
fost analizat folosind două centre pilot, unde minoritățile etnice pot 
fi ușor identificate spațial, împreună cu posibilitățile și valorile lor 
culturale, în încercarea de a dezvolta turismul etno-cultural. 
Cercetarea s-a desfășurat ținând cont de datele economice la 
nivelul clasificării codurilor CAEN, precum și de cele obținute în 
urma analizării unor eșantioane reprezentative, formate din artiști, 
turiști și populația locală, utilizând metode statistice. Rezultatele 
partiale obținute subliniază impactul acestei direcții de dezvoltare, 
care ar putea duce la creșterea complexității funcționale a 
sistemului teritorial unde ar putea fi implementat acest tip de 
turism. Turismul cultural bazat pe creativitate și valori traditionale 
contribuie la apariția unor efecte economice multiplicatoare. 
Dezvoltarea turismului etnocreativ poate însemna crearea unor 
locuri de muncă într-o perioadă de criză economică și relativă 
criză socială. Ar putea fi, de asemenea, considerat un factor de 
popularizare a identității culturale, ce are un rol important în 
promovarea diversității culturale. 

Cuvinte-cheie: turism, creativitate, etnie, cultură, economie, 
diversitate culturală 

 

Introduction 

Tourism activity is recorded with a slight 

growth from one year to another, and incomes from 

tourism have an oscillating evolution, with slightly 
increasing tendency. In terms of profits from 

tourism activity in Romania, it is barely profiled and 
with noticeable oscillations of upward and downward 

evolution. The competitiveness of tourism is clearly 
questionable. Along the last century and, especially 

in recent decades, urbanization and especially 

globalization trend have mainly "alienated” man 
from the local traditions. Tourism has provided the 

population the recreative form needed at any 
moment, in all its forms. Cultural tourism has 

participated in a great measure to the satisfaction of 

knowledge, but in the form of monitoring and 

visualization or visioning (Peptenatu et al., 2012; 
Pintilii et al., 2011; Young, 2017, Bădiță et al., 2015, 

Popescu et al., 2014, Popescu and Bădiță, 2011). 
Many authors consider creative economies as 

generating functional complexity and, implicitly, 
growth of local economies. The creative resident 

artists can positively or negatively perceive the 

tourist flow oriented in this sense (Teodorescu et al., 
2016). Their attitude is often influenced by the 

creative orientation of the artists.  
The creative experience relies on a number of 

reasons and motivations; some might be inner 

reflections while others could be external 
interactions of tourists. It is important to identify 
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and distinguish groups of creative tourists in order 

to differently provide what they want to discover, by 

themselves. Thus, the tourism activity is enabled to 
bring an added value (Ory and Pazos, 2008) in a 

particular geographic area. Creative tourism can be 
more attractive and interesting if it can provide the 

elements specific for an ethnicity, and as a 

consequence, the educative tourism (Vargas del Río, 
2015; Loghin et al., 2017) is one of the forms which 

you might find here quite well, as well as an 
openness to other forms of tourism (Vargas del Río, 

2013). In a geographical space where many 
ethnicities have been living for centuries, it is 

necessary to know their cultural traditions and 

values (Fig. 1). The culture of each ethnic group 
must be understood as a symbolic web (Geertz, 

1989), in a process of change and intermingling with 
those ones it has interacted with (Canclini, 2008). 

 

 

Fig. 1:  Ethno-creative tourism Scheme 

It can provide traditional and folkloric events, 
gastronomy, popular festivities and celebrations, 

music, dance, myths, topical stories, crafts and 
beliefs, in a direct form (Sales et al., 2014), so that 

anyone could understand the lifestyle and culture 

specific to each ethnic group. 

Methods 

This study proposes the analysis of two Gypsies 

communities from Romania for 4 years, between 
2013-2016, within the project: "REVEALING THE 

IDENTITY OF CULTURAL LANDSCAPES SPECIFIC TO 
ROMANIA IN RELATION TO EUROPEAN IDENTITY" 

by which aims, on the first hand - to facilitate access 

to the cultural values of the ethnic groups existing 
within the Romanian territory, and on the other 

hand, to provide opportunities or alternative work, 
and consequently the material earnings of  these 

ethnic communities, as well as of other categories 

(Wu, 2014) in specific conditions and under 
economic crisis circumstances. Thus, for this study 

there can be monitored the partial results of the 
implementation of tourist activities in two 

communities belonging to the Gypsy ethnicity, each 
one with a cultural landscape particularized by 

specific activities: one consisting of the basic activity 

of woodworking, and the other dealing with pottery 
clay processing and ceramic vessels manufacture for 

household usage, as well as the production of 

ceramic bricks or blocks. Besides these basic 

activities, specific cuisine art and traditional music 
get full attention of this study.  

• Community of Gypsies from Sirineasa - 
woodworking 

• Community of Gypsies from Oboga - pottery 

clay processing and manufacture of ceramic vessels 
and blocks.   

As working method, the Scout method was 
mainly used. Participation in Scout groups is given 

by the desire of social interaction in addition to 
learning by playing. In this context, training courses 

are part of an educational project, mainly oriented 

towards character development, social-, cultural-, 
historical consciousness and environmental 

awareness of young people (Costa H. et al., 2014). 
This method has been applied in each of the four 

years proposed, for the same sample, and for a new 

sample, the groups being children aged between 10-
14 years, by watching the behavior and the results, 

each aiming at pursuing school curriculum topics 
and analyzing the attitudes of the groups and the 

involvement of the local Gypsy community in the 
process. In this way, the results could have two 

directions: getting acquainted directly with the 

theoretical and practical concepts acquired during 
the courses, and discovering the cultural values), in 

this case of the Gypsy ethnic group, for which there 
is quite a big reluctance in terms of communication 

and possibilities of participating in the educational 

process. One can see the results from one group to 
another, with their clear desire to "learn by playing" 

by the interaction with the community and the wish 
to see new places and people. Considering the 

profile of the group of young people, it is quite easy 

to track the attitudinal changes in terms of the 
Gypsy culture and their crafts, so the method has 

perfect applicability. The shortcomings of having 
applied the method consist of the medium and long 

term interacting possibilities. The educational 
tourism in this case is a tool for stimulating creativity 

and interpersonal relationship, while the segment 

selected for analysis – the creative culture of an 
ethnicity, is very adequate. 

The data can be obtained through a 
questionnaire, which hyphens some of the aspects 

that could lead to difference of opinions related to 

the cultural values of Gypsies, on the one hand, and 
to any incomes generated by their activities, on the 

other hand. Those interested in the development of 
such tourism, as business or way of working, are the 

ethnical local people. In order to track their activity, 
their perception regarding their involvement in the 

productive activity and their responsiveness in terms 

of inter- social relationship, it is necessary the 
application of direct investigations. The development 

of this economical branch has been conceived as a 



 
The Ethno-creativity in the Pilot Centers in Romania and their Role in the Development of Cultural Tourism and the 

Educational Process 

90 

real way to get material earnings, to involve in the 

local economy, the Gypsy population which is either 

unemployed, or lacks an educational level that might 
enable them to work in other domains. In this way, 

they can work, earn their existence, without being 
necessarily conditioned by an extra- education. They 

should emphasize what they know, through their 

culture. By the administrative and legislative 
functioning measures, it leads to the involvement of 

the entire local community, regardless of ethnicity. 
 

Table 1.  All economical assets existing in the 
territorial system of Șirineasa and Oboga at NEAC 
code-level (National Classification of Economic 

Activities) 

NEAC 
Code  

SIRINEASA NEAC 
Code  

OBOGA 

130 Growing seed  
 

124 Growing of Pome 
fruits and stone 

141 Raising of dairy cattle  149 Raising of other 
animals 

161 Support activities for 
crop production  
 
 

210 Silviculture and 
other forestry 
activities  
 

220 Forest exploitation  4120 Construction works 
of residential and 
non-residential 

1399 Manufacture of other 
textiles   

4339 Other finishing 
works 

1412 Manufacture of 
workwear   
 

4663 Wholesale of 
machinery for 
mining and 
construction 

1621 Manufacture of 
veneer sheets and 
wood panels  

4673 Wholesale of wood 
and construction 
materials and 
plumbing and 
heating equipment 

2030 Manufacture of paints, 
varnishes, printing ink 
and mastics  

4711 Retail in non-
specialized stores 
with predominant 
sale of food, 
beverages and 
tobacco 

2593 Manufacture of wire; 
production chain and 
springs 

4719 Retail in non-
specialized stores 
with  non-food 
predominating sale 

4120 Construction works of 
residential and non-
residential 

4730 Retail sale of 
automotive fuel in 
specialized stores 

4332 Joinery and carpentry  
 

4941 Road transport 

4621  Wholesale of grain, 
seeds, feeds and 
unmanufactured 
tobacco 

5630 Nightlife and 
beverage serving 
activities 

4677 Wholesale of waste 
and scrap  
 

6619  Activities auxiliary 
to financial 
intermediation 
except insurance 
and pension funding 

4711 Retail in non-
specialized stores with 
predominating sale of 
food, beverages and 

Data source: UB1375 / 
BorgDesign project 
 

tobacco 

4719 Retail in non-
specialized stores with 
non-food  

4719 Retail in non-
specialized stores with 
non-food 
predominating sale 

 

It is necessary to analyze each community taken 

as a pilot- locality; Șirineasa settlement is situated 
approximately in the central area of Vâlcea county, 

at 27 Km distance from the city of Râmnicu Vâlcea 
and around 30 Km from the municipalities of 

Drăgășani and Horezu, with a rich history and with 
monuments and traditions that enter the local 

tourist circuits, the most important of which being 

the Oromului Church, which is a UNESCO 
monument, and the school of Șirineasa, dating since 

1890, which has been moved to the Village Museum 
in Bujoreni. These attractions, as well as the creative 

values of ethnic Gypsies, may create a new tourist 

destination on the map of Oltenia region and 
Romania. 

Oboga locality is positioned in the west of Olt 
County, at a distance of 32 km from the town of 

Slatina, and at 7 km distance from Balș, the nearest 

town. The settlement has a long history, dating from 
medieval times, according to the documentary 

evidence. An ancient settlement of potters, Oboga is 
present in historical documents dating since 1590, 

while the villages it contains date from the twelfth 
century. There are few local pottery artisans 

nowadays who continue practicing pottery crafting 

art. Working the clay is taken since the nineteenth 
century, initially being used for bricks, then ceramic 

blocks, and nowadays also for vessels used in 
household by the ethnic Gypsies who have settled 

here since the fifteenth century. Gypsies here are 

known mainly as popular musicians, while less as 
potters, but after 1989, many of them have dwelt 

themselves upon this activity considered by them as 
economically advantageous. 

CREATIVE ETHNICITIES AND THEIR 
VALUES 

 The history of the Gypsy ethnicity in 
Romania and cultural involvement  

In the context of analyzing the cultural values of 
the Gypsy ethnicity in the two communities, 

Sirineasa and Oboga, both centers where cultural 
values continue to exist unaltered and, that can be 

presented as authentic cultural property. To be 
properly understood, traditions and occupations of 

different population groups need to be analyzed in 

every historical period, in order to track the social 
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and cultural changes occurred. Romania has passed 

through such historical periods in which the political 

regimes have had major impacts on the cultural 
values characteristic of all ethnic groups, including 

periods when a cultural leveling, a cultural identity 
nulification was attempted. This only reinforces the 

desire of maintaining, preserving the cultural values 

and presentation them nowadays, into a more 
visible form to those interested in discovering them, 

displaying during the presentation all the stages by 
which they underwent major mutations, on the 

purpose of persuading by the “willingness to 
preserve culture”.  

Thus, the Gypsies’ culture within the Romanian 

space is related to the first document proof dating 
from the late 14th century. Since the 15th century, 

the Gypsies are mentioned in the historical 
documents, when referring to the churches and 

monasteries which used to have "Gypsy slaves", 

whom we find specified as such. Dating from the 
same century, there are also written proofs of the 

existence of the Gypsies in the other provinces of 
Romania as well, while the most frequently 

mentioned in the historical documents are in 
Transylvania between the years 1390 and 1406, and 

in Moldova between 1410 and 1435. The presence 

of Gypsies within Romanian space is clear since the 
period of direct links with the Byzantine world. 

During the communist era, Gypsies suffer major 
social and demographic processes. After the political 

events that Romania has passed since 1989, there 

were recorded at each ethnic group level, including 
Gypsies’, important social mobility phenomena; yet, 

no cultural changes of this group have been 
registered. 

The territorial distribution of this ethnic group is 

quite uniform, and there are small concentration 
points near large cities or in medium-sized urban 

centers. The most important communities are those 
located in relatively isolated spaces, where they 

could maintain themselves as cultural entity. 
The need for material earnings enables the 

implementation of pilot projects which seeks to 

valorize their specific culture, that can produce 
incomes, but may also improve the social position of 

those people who still have a marginal social status 
caused by the lack of employment and education, in 

a quite high proportion. 

Cultural aspects are separated, most often by 
symbolic boundaries that are present in the same 

geographic area. There is also a sense of identity 
that maintains over time, from generation to 

generation, regardless of external factors and their 
influences (Ferreira and Catão, 2013). There can be 

affirmed that there is an impermeability of outside 

cultural elements penetrating the inside cultural life 
of some local communities. 

Implementing creative activities and planning 

economic activities 

The implementation of such activities is not at all 
simple. The difficulty arises from at least two 

directions: on one hand, the lack of a local 
involvement by the those who could offer with a 

minimum effort, the minimum components of 

organizational infrastructure, and on the other hand, 
the lack of education and the existence of a slightly 

rigid mentality of this ethnicity should also be 
considered. Their marginalization for a quite long 

time has formed a mentality of the type "we do not 
know" or "we simply cannot". 

Still, these drawbacks can be overcome, by 

ensuring – on the first place- human resources with 
knowledge about the Gypsy cultural values that 

would be emphasized and, by educating them on 
the presentation of the work stages, the materials 

used, the representative models, the colours used 

and related to the origin and the activity age.  
The need for implementing such activities has 

started from the analysis of the values that could 
represent tourism sources and resources. From the 

data UB1375 / BorgDesign project, it results that in 
both localities the evolution of the number of 

companies has an upward trend (Fig. 2), without 

holding tourist activity (Table 1). Lack of tourism 
activities in geographical areas with existing 

potential, creates ideas of implementation of 
projects that can use these resources (Dincǎ and 

Teodorescu, 2015). In case of Sirineasa, the analysis 

of the number of employees (Fig. 3) reveals a 
downward trend evolution, which means that 

implementing such projects could improve the 
situation of the employees. Regarding Oboga, the 

situation is slightly different. The geographical 

position is a little more advantageous, as it is 
situated at a distance of only 10 km away from Bals 

town and 35 km from the city of Craiova, both 
offering jobs for part of the population. Although 

important, the statistical data do not offer clear 
information about the level of education of the 

working people. That is why, regardless of the trend 

of employees number (Fig. 3), it is necessary to 
implement such a project. 

From the economic point of view, the project 
provides for the opening of a unit working in every 

community where there are four working cell. Within 

each cell, three employees are necessary: one who 
knows the technique of processing and who 

permanently produces traditional objects, the 
second has to offer tourists the necessary guidelines 

in order to   involve themselves into the creative 
process, who should know as well the stages of the 

work required, and the third who has the duty of 

guiding those who pursue creative work. In this 
way, in the first stage, 12 people are expected to be 

employed in each locality. It is a first step towards 
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improving (rather insufficient, if reported to the 

population number of the locality) the local way of 

life, especially that of the Gypsy community, that 
does not include (in the two localities) a high 

percentage of members with employee status. The 

second source of income is represented by the 

amounts of money charged for the activity itself, 
which may represent the main source of income. 

 

Fig. 2: Evolution of the number of companies in Șirineasa and Oboga (Data source: UB1375/BorgDesign 
project) 

 

 

Fig. 3: Evolution of the number of employees in Sirineasa and Oboga (Data source: UB1375/BorgDesign 
project) 

 

 

Fig. 4: Evolution of the number of tourists in the pilot centers in Sirineasa and Oboga (Source: Project 
8/2013) 
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Fig. 5: The tourism activity offered and final responsiveness of the tourists after direct contact and 
involvement in the creative process 

 

 

Fig. 6: Evolution of the number of young tourists in relation to the evolution of the number of adult 
tourists in Sirineasa and Oboga (Source: Project 8/2013) 

To put into practice the requirements of the 
project, we turned to collaboration with "Petrache 

Poienaru" High-School teachers and students, of 
Balcesti town, Valcea county. Their response was 

positive, knowing mainly the analyzed geographical 

area and with general notions about the ethnicity 
that must be analyzed. Thus, Scout method was 

possible, and the results are slightly different in the 
two pilot centers (Fig. 5). 

Comparing the two centers and, based on our 

survey results favored by the method which we have 
applied, the situation seems to be different. These 

differences are based on several elements: firstly, it 
is the type of activity; in the case of Sirineasa, the 

activity is ECEEA woodworking, and in the case of 
Oboga, it is clay processing in order to obtain 

ceramics (bricks, tiles and pottery).  

Another factor contributing to differences in 
trends is the working environment, where people 

can get dirty. In the case of woodworking center at 
Sirineasa, the environment is quite clean and wood 

is attractive for both children and adults. The natural 

environment also has a quite big influence, the 
center of Sirineasa being located in a geographic 
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area with quite a lot of sights in the vicinity, unlike 

the center Oboga where Bals town does not come 

with a fun and rich tourist offer. 
Having analyzed the situation for the two years 

in terms of young tourists and students, there is an 
initial request to know the culture of woodworking 

by the Gypsy culture from Sirineasa, higher than 

that of processing and obtaining the Oboga bricks. 
Student participation was high-leveled in the holiday 

months. As for adults, they have a participation with 
permanent upward trend (Fig. 6), here being found 

both adults accompanying students (teachers), and 
those who participate individually. May and 

December appear to be the months with a greater 

number of adults than the rest of the year for the 
pilot center Sirineasa. In this case, participation in 

other events (most frequently religious events at the 
nearby monasteries) make it possible to increase 

visitor number in this pilot center, too. In case of 

Oboga, the relatively high participation in March was 
recorded after the religious celebration as specific to 

the Calui Monastery, positioned at about 20 Km 
distance and as a result of the interest of acquisition 

of materials for "spring cleaning". In the rest of the 
year, it registered very low values and a downward 

trend.  

Taken separately, the two basic groups, young 
tourists and students- on the one hand, and on the 

other hand- the adult tourists, can highlight the 
rather high percentage of young people. This is 

gratifying in at least two respects; on the one hand, 

there is the formation, in time, of a new mentality 
by Roma ethnic group and their traditional culture, 

on the other hand, it favors the formation of a 
generous general culture, this being considered as a 

first starting point in analyzing cultural values of the 

ethnicities living in the Romanian space. Young 

people who discover the cultural values of a certain 
ethnic groups, will want to know increasingly more. 

Young people spend time with visiting in the pilot 
centers during the summer months and when they 

are on holiday, few are those who, together with 

their parents or other accompanying adults, take 
some time for such an activity (Fig. 7). In the pilot 

center of Sirineasa, adults are in a constant number 
during the summer and have an upward numerical 

tendency during the months of the end of the year, 
here appearing as the desire of knowledge, the 

habits of winter and traditional meals (being 

recorded cuisine features, where adults have more 
pleasure of discovery and consumption). The 

specific of the basic activity in Oboga pilot center did 
not attract as many tourists compared to other 

cultural and parallel creativity extra-activities 

(gastronomy and traditional Gypsy music). 
The youth are oriented towards discovery and 

knowledge, in both pilot centers, despite the 
differentiated slope. This allows, and even compels 

orientation of the activities regarding certain 
remedies and improvements of the offers existing so 

far. In the case of the pilot center of Sirineasa, there 

is the need of a slight modification (deliberately 
avoiding the "modernization" in order not to spoil 

the authenticity of the activity) in the network of 
cultural activities and parallel cultural activity and 

creativity network. Children, by their nature, do not 

have as much patience, wanting to get involved 
immediately. If they have to wait before working, 

they tend to give up. 
 

 

Fig. 7: Evolution of the number of young tourists in relation to the evolution of the number of 
tourists Sirineasa adults and Oboga (Source:Project 8/2013) 
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Fig. 8: Evolution of the number of young tourists in pilot centers in Sirineasa and Oboga (January 2013-
August 2015) (Source:Project 8/2013) 

 

 

Fig. 9: Evolution of the number of adult tourists from Sirineasa and Oboga pilot centers. (January 2013-
August 2015) (Source:Project 8/2013) 

  

By giving up, their curiosity and implicitly the 
desire of knowledge vanish. In this case, additional 

measures of organization are needed (initially, they 
have not been aware of the dimension of the 

creative desire, limiting it to the existing household 

space). Woodworking, in this case, is very attractive 
to children. The finished product (in the case of 

spoons and other kitchen items) can be obtained 
relatively quickly, another attractive element for 

children. Gypsy music has attracted them quite little, 

but gastronomic products had a real success, 
especially after working for hours. 

There are differences in attitudes between the 
first visit and subsequent visits. Evaluations have 

been conducted on a sample of 39 students, which 
can be found in the developments of each year, the 

rest being newly appeared. With the first, they have 

worked more difficultly in the first day, because of 
their reluctant attitude towards Roma ethnicity and 

towards directly working with wood chisel 
(Teodorescu et al., 2011). 

Determination has come from the children who 
participated in the creative process. Working 

together for a day was like a playground in a new 

world with rules and very attractive new elements 
Adult behavior is not very different from that of 

children. Most times they engage in this "creative 
show", moved by the desire for discovery and 

knowledge. Unlike the children, they are   more 

attracted to music and some gastronomical 
products. They have the task of being a behavioral 

example to younger people. They were recorded in 
quite a high number together with the young people 

(Fig. 9), with an upward trend throughout all the 
periods for the pilot center of Sirineasa, where 

December is becoming increasingly attractive 

(especially for those who were initially in months of 
summer). 
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CONCLUSIONS 

These activities have a double impact upon 

society in general and upon the Gypsy communities 

in particular (Dincă et al., 2011; Maskiell et al., 
2001). Revenues from these tourist services are very 

important to these communities (Teodorescu and 
Porojan, 2013). On the other hand, it is necessary to 

implement programs that encourage knowledge of 

the traditions and cultural values of the populations 
co- inhabiting the Romanian space. 

Regardless of the age and social status, the 
creative tourists are active co-creators; at the same 

time, co-producers have subjective opinions, 
wanting to imprint from their culture and from 

everything they know better, on the products 

obtained. It thus creates a strong relationship 
between the two participants in the creative 

process, which is quite powerful. What is very 
important is that they have learned something for a 

long time, and it is made by playing, especially in 

the case of young people, but not only. 
Each geographic region has areas where incomes 

of the population are below the national average. 
The completion of economic activities with such 

activities that can come both in support of the 
communities, as well as in the support of the 

population interested in that respect, could have an 

important economic role (Terzić et al., 2014). 
Tourism, whatever form it may take, as well as 

agriculture, remains an important sources of income 
(Istudor et al., 2014). In support of these projects 

there can occur public-private partnerships that 

could support such communities and ideas. 
Knowing and valuing cultural landscape would be 

a long term investment. Romanian cultural values 
and ethnicities with whom we may live aside, are 

important tourism and educational sources and 

resources. Education and culture are areas that 
must go along together, and economy must come in 

their support with the sustaining mechanisms they 
need, getting the due benefits after the correct and 

capable management.  
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