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GENERAL CONSIDERATIONS ON ELABORATION OF DIGITAL 
ATLAS OF NATURAL AND ANTHROPIC RISK FACTORS 

maria NedeaLcov1, N.BoBoc1, iu.BejaN1, Gh.Sîrodiev1, V.răileanu1, oLGa crivova1,
T. casTraVeț1

Abstract: The elaboration new products based on advanced technologies (using Geographical Information 
Systems), studies related to environmental components’ estimation, is going to be a prospective direction in 
geographic research. Increasing frequency and intensity of natural hazards in recent decades, have oriented 
research towards highlighting the vulnerability of the territory of the Republic of Moldova as a result of 
natural risk factors manifestation (weather and climate-related, geomorphological, hydrological risks, etc.), 
the risks conditioned by the current environmental changes, including climate change. Anthropogenic pressure 
on environment through urbanization, incorrect land use, also massive deforestation, etc. - determines the 
estimation of region’s exposure to anthropogenic risk factors. Digital maps that reflect natural and anthropogenic 
abovementioned risk factors will be the background for elaboration the digital ATLAS OF NATURAL AND 
ANTHROPOGENIC RISK FACTORS.
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1. Introduction
Actual environmental changes represent 

one of the main threats for sustainable 
development and is one of the biggest issues with 
negative consequences on national economy. 
These changes’ increased rate is associated also 
with extreme natural phenomena’s manifestation, 
which became more intensive and frequent 
during recent years.  Unfortunately we have to 
state that till present there is no unanimously 
accepted concept on risk factors characteristics, 
there is no scientific informational database 
which would allow organizing and optimal 
functioning of territorial systems [1,2,3]. 
That is why the main objective of this study is 
elaborating of informational-scientific support  
for natural and anthropic factors with direct 
influence on territorial structure’s organization, 
aiming to elaborate a strategy of managing of 
various territorial systems’ categories – as life 
environment and as a zone with natural resources’ 
sustainable potential. 

Among the natural factors with direct 
influence on spatial (territorial) organization’s 

structure one should mention landslides, floods, 
erosion processes, abundent rains, droughts, heat 
waves, and decreased temperatures in transaction 
seasons, etc. 

Among the main anthropic factors 
that influence qualitative and quantitative 
characteristics of territorial systems one should 
mention land use. 

2. Materials and methods
The advantages of using vast and varied 

data, indifferently from the analysis’ scale, 
along with easy data staocking and expressive 
visualization features had transformed 
Geographical Informational Systems (GIS) 
elaborated by a scientific team from a procedure 
to a complex investigation method. 

Among the statistical methods of temporal 
analysis one should mention determinstic, 
systemic and stochastic methods, and especially 
probabilistic. A pivotal role in the studies is 
alloted to the theory of extreme values and 
trihotomic method, both are necessary for 
prognostic estimations.   
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ArcGIS software with ArcEditor, 3Danalyst, 
GeoStatistical Analyst, Maplex etc were used in 
order to obtain cartographical models based on 
physical essence of natural risks’ forming and on 
anthropical causes that contribute to anthropical 
risk factors’ appearing.  Spatial interpolation 
methods (Kriging, Spline, Minimum Curvature, 
Radial Basic) were selected due to the specifics 
of studied factors. 

3. Results and discussions
Thus, each risk factor is using a different 

software and methods of spatio-temporal 
interpretation of the factors that characterize 
these risk factors. Likewise, for instance, when 
identifying geomorpological risks, we had 
elaborated geoinformational layers [Fig. 1.] of 
relief, lithology that “dress” the risks afterwards. 
If the estimations are done within the areas of 
North, Center and South, then one is able to 
determine their ratio in republic’s total [Fig. 2].

Fig. 1. Map of  antequaternary deposits’ lithology

Fig. 2. Ravines (a) and geomorphological processes (b) development risk
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In the case of meteo-climatic risks, their 
identification is based on many criteria, the 
basic ones being by season (cold period – 
warm period), number of victims and deceased, 
material losses. Afterwards each meteo-climatic 
risk in study is quantified based on known 
indexes or those proposed by autoritative 
international organization, like for instance 
World Meteorological Organization. Digital 
maps that represent spatial distribution  of a 
studied meteo-climatic factor are on the even 
pages, and temporal quantitative or qualitative 
estimation of the phenomenon in study is on the 
odd ones. [Fig. 3a,b].

Anthropoic pressure on land use and 
occupation represents a number of indicators 
that reflect or estimate the intensity of human 
activities’impact on environment, the impact that 
manifests itself by different kinds of land use and 
occupation. „Anthropic pressure on environment 
through land use is the more significant the 
bigger is the ratio of agricultural areas per 
capita” [Pătroescu, 2000].

Spatial- temporal dinamics of land use has 
a significant impact on landscapes’ structure and 
functionality. Bucovat’s hydrographic basin was 
choosen for case study. The landscapes were 
digitized from topographical maps of 1:50000 
scale, years 1982 and 2013. 

                                               a                 b   
Fig. 3. Meteo-climatic risks’ manifestation in warm (a) and cold period of the year (b)

Fig. 4.  Land use in Bucovat River’s basin (1982–2013)
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Such maps elaborated on the level of a basin 
allow us to identify the temporal changes. As we 
can see, the biggest changes in Bucovat basin 
occured in orchards and vinyards landscapes, 
the area of which had decreased from 35.36% to 
19.84% of the total area.  (fig.4).

If we analyse the maps presented in figure 5, 
we should mention that forest areas had increased 
by 1838 ha and had a most rapid growth during 
1982-2013. Forest areas’ growth was realized on 
the account of  :

	multiannual plantations (55,13 %)
	arable areas (29,85 %)
	pastures (12,17 %)
Arable areas’ increase was based mainly 

by reclaiming:
	forests (47 %) mostly, 
	multiannual plantations (37 %) 
	constructions (11 %). 
In conclusions we state that elaboration 

of Atlas of Natural and Anthropic Risk Factors 
would contribute to realization on the national 
level of measures outlined by UN’s Convention to  
Combat Desertification, UN Framework Climate 

Change Convention,as well as Landscapes 
Convention and Associative Accord of Moldova 
with European Union through a set of Directives 
on Natural Risks management.   

All these realizations require usage of a 
complex and actual data, stocked on the basis 

of modern investigations technologies, like 
Geographical Informational Systems which are 
able to ensure operative reference of data to real 
geographical coordinates. 
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Fig. 5. The changes in spatial distribution of arable areas and forests in Bucovat River’s basin, the reference period 

1982–2013 




