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Abstract: Republ i ¢ of Mol wliheod Vumerabikty Imdext(M)y vy’ s L
calculated from exposure, sdidty and adapve capacityto climate risks is
presentedExtreme values of climatrisk factors, water supply, and statistical data

on sociedemographic profile were used as the inidiata.As a case study, LVI and

its componentdor the Cogl ni ¢ Ri ver’'s basin within t
Mol dova’'s boundaries was extracted from

1. Introduction
Climate change in recent decades, characterized by global warming,

increasing frequency and intensity of extreme natural phenomena, severely affects
the living standards of human communities in certain territoAeelekan, 2010;
Adger et al, 2004Birkman, 2006, 2010; Constantinov et al., 2009; Nedealcov,
2013, Panda, 209).

Torrential rains and floods, landslides, fires, earthquakes, heat and cold waves
lead to the occurrence of diseases, human and economic losses and, consequently,
the diminution of the livelihood of the population. The necessity of highlighting the
climatic risks and the elaboration of the mitigation measures, based on the
economic and social status of the territory, is crucial (Adam, 2000; Abel, 2006;
Balbus et al., 2009; Balbus et al., 2009; Cardona, 2011; IPCC, 2014).

The current vulnerability to afiatic risks can be expressed by a complex LVI
(Livelihood Vulnerability Index), which includes several indicators from different
fields (Hahn et al., 2009):

9 number of natural disasters and climate variability,
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health

nutrition,

water supply,

indicators ofthe socialdemographic profile,
livelihood strategies,

communication networks.

E N N

2. Research materials and methods

As initial materials, a large volume of data was used, collected at the State
Hydrometeorological Service, the National Bureau of Statistics thadCivil
Protection and Exceptional Situations Service (currentiye General Inspectorate
for Emergency Situations).

The research methodology developed by Hahn et al., (2009), Sullivan, (2006)

was used, where the LVI vulnerability index represents lanbad weighted
average and each subcomponent has an equal contribution to the value of the index
as a whole. Because the indicators of the above subcomponents are expressed in
different units of measurement, it is necessary to standardize them, accorttiag
formula:

. Sd — Smi
rndexsd — _2d ™ “min (1}
Smax — Smin

wheres; is the annual empirical value in the territorial administrative dirgti, —
the minimum empirical valusnma - the maximum empirical value.

The standardized values of the subcomponents were mediated according to the
formula:
_ >iLindex,

My n

(2)

whereMq - major components for district d, indexrepresents subomponents,
indexed byi, which make up each major componemtis the number of sub
components in each major component.

For each districtd (district, municipality, Administrativd erritorial Unit
Gagauzia) the Vulnerability Index of Existen

.
> i1 W, My;
7

i=1 Wn;

LVI, = (3)
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The weights of each major component, WMi, are determined by the number of
subcomponents that make up each major component and which are included to
ensure thatlasub-components contribute equally to LVI. The LVI index can be
conceived as the Exposure, Sensitivity and Adaptive Capacity to adapt to the
climatic risks of the population. Exposure is determined by the variability of the
climate (indicators of the themal and rainfall regime extreme values, standard
deviations, monthly thermal amplitudes, the frequency of extremely hot and
extremely cold and dry months) and the number of natural disasters (droughts,
floods, waves of cold and hot, etc.). Sensitivitgpends on the water supply
(accessibility, insurance), the number of the-mamnking population (with infants
younger than 15 and older people over 59), birth rate. The adaptive capacity is
expressed by the indicators of the seei@nomic profile (indicers in the field of
education and medicine).

3. Results and discussions
The values of Exposure, Sensitivity, Adaptive Capacity and the LVI index on
administrativeterritorial units (ATU), calculated according to formulas3,lare
shown in Table 1 as an exple.
According to the data presented in figured, lthe districts with the lowest
standardized values of exposure to climate risks are Basarabeasca (0.331), Anenii
Noi (0.334) and Causeni (0.341) . The highest

HandestO0. 443) , Leova, Straseni (0.418), Dr
(0.413).The districts with the least sensitivity to climate risks are Swéfard a
(0.344) , Criuleni (0.407) , Causeni (0.410) ,
(0.417), Anenii Noi (0.419%and Tel enest. (0.429) . The hig
climate risks is detected in the districts
Ungheni (0.518) , Ni sporeni (0. 504-), Sanger el
Territorial Unit of Gagauzi a.

The capacityto adapt to the climatic risks with standardized values greater
than 0.5 are detected in the districts of C
AdministrativeT er r i t or i al Uni t of Gagauzi a, | al oven
Drochia and Briceni. Thesmallest values (about 0.4) are characteristic of the
di stricts of Criuleni, Rascani, Ni sporeni

The least vulnerable to climate risks with values around 0.4 are the districts
from the soutkeast of the republieCr i ul eni , Aneni i-VoNdoa |, Causen
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and RascaniWeisn tphag tNorTthre most vulnerable is
(0,502), foll owed by the Drochi a, FIl oresti,
Hancesti, Leova, @amgadaialdnitsa Admi ni strative

Table .1 Standardized valuekLVI Exposure, Sensitivity, Adajpe Capacity and
Vulnerability (fragment, without Transnistria)

UAT ﬁg‘ggﬂ;{; Sensitivity Exposure | Vulnerability
C'\fl“i”'$ i 0,44 0,45 04 0,43
Mun. B 0,51 0,41 0,43 0,45

Briceni 0,51 0,47 0,39 0,46
Dond u s e 0,55 0,56 0,4 0,5
Drochia 0,52 0,47 0,42 0,47

Eding 0,47 0,49 0,39 0,45

Fal es 0,53 0,43 0,38 0,45
Fl ore 0,51 0,46 0,41 0,46
Glodeni 0,48 0,41 0,37 0,42

Ocnit 0,46 0,4 0,40 0,42
R &cani 0,40 0,45 0,39 0,41
Sangerei 0,48 0,5 0,41 0,46

Soroca 0,48 0,43 0,40 0,44
Anenii Noi 0,43 0,42 0,33 0,39
cal ar 0,51 0,48 0,39 0,46
Criuleni 0,41 0,41 0,38 0,40
Hance 0,53 0,45 0,45 0,48
laloveni 0,51 0,45 0,41 0,46
Nisporeni 0,40 0,5 0,40 0,43

The results presented in figuregt by Admiristrative Territorial Units can be
used to evaluate Exposure, Sensitivity, Adapttive Capacity and Vulnerability to
climate risks in other geographical areas, such as river basins.

As a case study, the vulnerability to climatic risks was assessed foethefar
Cogéalnic
contributes to the accumulation of water at the point of intersection of the river
with the state border). The selection of this basin is appropriate due to ificspec
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character. Thi s i s

“The Cogéalnic does

what Di mi tri

not even have
A complete variant of the values is shown in Figurds 1
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river only after the autumn rains fall; during the summer it dries up and looks like a
pit,tar eason why the Bugeac Tatars’' <cattle often

District Exposure District Sensitivity
Basarabeasca 0,331 Basarabeasca 0,474
Cimiglia 0,409 Cimiglia 0412
Nisporeni 0,404 Nisporeni 0,504
Hancesti 0,448 Hancesti 0,447
laloveni 0413 laloveni 0,453

0418 Straseni 0,534
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Fig. 7.Adaptive capacitp f t he Co g &d. & Vutmerabiltni eerdex of t he Cogélnic ri
basinto climate risks. basin to climate risks

The boundr i es of the basin and the Cogalnic r
the country are shown in Figuresdlbeing detected using the Hydrology tool of
the Spatial Analyst extension from ArcGIS. The area of the basin is approximately
1020 km, and the perimete with 257 km. The watercourse within the limits of
the Republic of Moldova is approximately linear without essential meanders and
extends over a length of 125 km from NWdrth-West to SouttSouthEast, and
the absolute altitudes fluctuate within thmilis of 50400 m. The results are shown

in Fig. 58.

The basin of the Cogalnic river within ¢t
Mol dova includes parts of the H&ncesti, Ci mi
Center and South sectors) and very small pantis of t he Ni sporeni, St

laloveni districts (Figs. 8). Comparison of exposure, sensitivity and adaptive
capacity values to climate risks in the northern, central and southern parts of the
basin can be made by using a radar diagram (Figure 9.)
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Fig.9Compari son of the vulnerability components of the
Southparts

In the North the Exposure and the Adaptive capacity are greater than those of
the Center and the South, and the Sensitivity has an intermedia® In the
Center the Exposure has a higher value than in the South and lower than in the
North, and the Sensitivity and the Adaptive Capacity have lower values than in the
North and South. Adaptive capacity has intermediate value compared to the
northern and central parts of the basin.

Conclusions

The analysis of exposure, sensitivity and capacity to adapt to climate change
of administrativeterritorial units can serve as a basis for developing policies and
strategies to increase the standard ohtvof the population in all regions of the
country.

The study of the vulnerability of human existence and of its components at

national level can be extended to other areas of local interest, such as the river
basins or the development regions of NorthytBenter and UTA Gagauzia.

At the same time, we consider that this research should be continued with the
inclusion of more factors that characterize the exposure of the territory to the
manifestation of the risks associated with climate change.
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