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Abstract. Current climate change represents a serious threat to sustainable development by its accelerated 
manifestation’s pace and consequential inability to adequately adapt to these changes. Increasing intensity 
and frequency of climate changes’ related risks has conditioned the need to conduct a parallel study on the 
specifics of regional climate change and weather-climate risks’ manifestation. The results indicate that the 
financial damage caused by some climatic-related risks in recent years can substantially destabilize country’s 
economy.
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1. Introduction
Actual climatic changes represent a true 

threat for sustainable development because 
of their accelarated manifestaion’s pace and 
consequential inability to adapt adequtely 
to these changes. Increase in intensity and 
frequency of risks assotiated with climatic 
changes conditioned the necessity of elaboration 
of a stientific informational database capable 
to estimate its regional manifestation’s 
particularities in an operative and complex mode. 
The study of climatic changes’ tendencies, spatio-
temporal estimation of climatic risk factors could 
contribute in correct adaptive decision making 
concerning these changes. In this context, 
Geographical Informational Systems represent a 
basic tool for complex estimations representing 
spatio-temporal aspects of general particularities 
of actual climate’s manifestations and of risks 
associated with climatic changes. 

At present stage it is a well-known concept 
of climatic evolution acceptable within the limits 
of a so-called „corridor” (Tolerable Windows 
Approach, TWA). For mean global temperature 
it ranges between Т=2,00С and Т =0,0150С/

year. The given method is quite important for 
argumentation of effective measures preventing 
unfavourable climatic changes. While the trend of 
mean annual temperature warming is 0,01170С/
year for Republic of Moldova’s territory during 
the last 128 years (1887-–2015), i.e. climatic 
changes are within the accepatable “corridor”, 
the estimations of the last decades demonstrate a 
more pronounced rate of “warming”. 

Comprehensive regional climatic 
study included in the last Report (Ar5) of 
Intergogovernmental Panel on Climate Change 
(IPCC) reveals that these increasing tendencies 
will continue [1]. Taking into account the 
increase in intensity and frequency of climatic 
risks during last decades we can conclude that 
this trend would continue to be observed in 
future. 

2. Materials and investigation methods
Thus, informational database constitutes 

time series on thermic regime within 1887–
2015 period and atmospheric precipitations 
regime during 1891–2015. Meteo-climatic risks 
quantification is based on identification criteria 
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known in international [3] and national aspect 
[4], with corresponding registration of material 
losses, number of victims and affected. 

In elaboration of cartographical models 
we had taken into account the prevalence of 
local physico-geographical factors in climatic 

elements’ redistribution by obtaining regressional 
models. Temporal estimation of risk factors was 
performed using  probabalistic methods, spatial 
interpolations were executed by Radial Basic and 
Spline methods. 

Fig.1. Creation of informational database on the basis of various criteria of climatic risks identification 

Fig.2. Mean annual temperature’s modification tendency (1887-2015)
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3. Results and discussions
Thus, mean annual air temperature (fig. 2) 

on Republic of Moldova’s territory demonstrates 
a growing trend of 0.01170C/year, during 1887-
2015 period. 

Year 2007 is still the warmest year within the 
range of instrumental observations (1887-2015), 
„closely followed” by year 2015 with signifacant 
thermic values. Year 2009 is on the third place, 
but years 2012, 2013 are placed (according to 
their thermic values) after year 2000 „throw 
away” from the top of the warmest years such 
years as 1966, 1989, 2002 which were included 
in recent studies. Year 1999 represents a temporal 

limit of extremely warm years, when mean annual 
temperature equaled 11.00C compared with mean 
multiyear value of 9,60C (tab.1). 

If, according to [1], a manifestation of 
extreme warm years had a once in two years 
return period during the last two decades (Tab. 
1), when including last 5 years into analysis we 
state that 7 years from the top of warmest years 
(from 1887-2015 time series) belong to 2000-
2015 period (2007, 2015, 2009, 2008, 2000, 
2012, 2013). 

 Regional climatic study simulates an 
increase of mean annual temperature in South-
Eastern Europe [2] and this increase varies 
depending on scenario. 

1887–2010 [1] 1887–2015
coldest  years warmest years coldest  years warmest years 

1933 7,2 2007 12,1 1933 7,2 2007 12,1
1929 7,9 2009 11,4 1929 7,9 2015 12,0
1934 8,0 1990 11,3 1934 8,0 2009 11,4
1985 8,0 1994 11,3 1985 8,0 1990 11,3
1912 8,1 2008 11,3 1912 8,1 1994 11,3
1940 8,1 2000 11,2 1940 8,1 2008 11,3
1987 8,1 1999 11,0 1987 8,1 2000 11,2
1888 8,3 1966 10,9 1888 8,3 2012 11,2
1976 8,3 1989 10,9 1976 8,3 2013 11,1
1980 8,3 2002 10,8 1980 8,3 1999 11

Table 1. Top of coldest and warmest years registered in 1887–2015 period

Fig.3. Cartographic modeling  (according to RCP 4.5) on mean annual temperature’s distribution in 2016-2035 period
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For example, according to climatic scenario 
RCP 4.5, within republic’s limits an increase 
with approximate 1.5...2.0 0C is projected within 
republic’s limits. The digital map (fig.3b) of 
mean annual temperature’s spatial distribution 
during 2016-2035 demonstrates that in Southern 
and South-Eastern extremities it can reach a 
value of more than 12.50C, and in the Northen 
parts of the country mean annual temperature 
can reach the values of 10.5-11.00C. We should 
note that according to the cartographic model  
(fig.3a) elaborated for 1986-2005 period (the 
reference period in the case of proposed climatic 
simulations), mean annual temperature had a 
value of  10.5-11.00C in Southern and South-
Eastern parts, and in Northen parts on the 
altitudes it varied within the limits of 9.5-10.0C, 
being close to climatic norm (9.60C). 

We consider that these studies that 
demonstrate such accelerated rate of expected 
warming but still varied in space could contribute 
in careful selection of measures for climatic 
changes’ consequences mitigation.

Estimation of influence level (fig.4) of 
meteo-climatic risk factors according to diverse 
identification criteria reveals that the drought in 
2007 had caused the most significant damages, 
material losses reaching 52% from total losses, 
and 1994 year’s floods that had begun in August 
in Republic of Moldova’s territory ahd caused 
nearly 54% of deaths from the total registered 
during 1960-2015.

Thus, frequent alternation of dry periods 
with rainy ones had contributed to the fact that 
while the damages caused by droughts’ and 
torrential rains manifestation especially those 
registered in June during the last 15 years (2000-
2014) had constitued considerable values which 
can be confirmed by the surface plot’s estimation 
(fig.5). 

Fig.5. Surface plot estimation on damages caused by 
torrential rains (June) on Republic of Moldova’s territory 

In the same time, quantile plot (fig.6) of 
Dry Periods Index (Izu) demonstrates that during 
the last years were also registered extremely dry 
periods in May-August. Thus, in Northern part 
the most dangerous dry periods were registered in 
2015, 2012, 2009, 2007, while Southern part has 
inverse order of years: 2007, 2009, 2012, 2015. 
Thus, while the same extreme years chronology 
identified on the whole republic’s territory is 
preserved in intensity degree, these years still 

Fig.4. Estimation of influence level of various climatic risks categories 
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differ in space. The drought of 2007 had caused 
material losses to state of nearly 1002090,8 
lei, according to Department of Exceptional 
Situations from Republic of Moldova [4].

In conclusion we state that meteo-climatic 
risks on the background of actual climate warming 
are causing substantial material damages. Taking 
into account the tendencies of climate warming, 
we can affirmfor the closest future years that risks 
assotiated with climatic changes would persist 
in future. Knowing the areas vulnerable to new 
climatic conditions one could mitigate the impact 
of possible meteo-climatic risks manifestation. 
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Fig.6. Quantile plot of Dry periods index (Izu) with extreme years identified in Northern (a) and Southern (b) part of 
Republic of Moldova




