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APPLICATION OF GEOECOLOGICAL VULNERABILITY ASSESSMENT
TO PREVENTION OF EMERGENCIES

LI, Yepsanvos, €.0. Bapusooa. 34CTOCYBAHHA METOJOJIOTII OIIIHKH T'EOEKOJIOITIHOI BPA3JTHBOCTI
JUIA IONIEPE/IZKEHHA HAJ[3BUHYAHHHUX CUTYALIH. ITpoananizosani nepedymosi 6Rposaddtcents Cyuacho20 Memooono-
2IYH020 NIOX0OY OYIHKU 2e0€KON02IYHOL 8pA3IU60Cmi 8 AKOCMI IHCmpymMenmy nonepeodicents nHaozeuyavinux cumyayii (HC). Posens-
HYMO NOHAMMS «8PA3IUBOCMIY 8 KOHMEKCMI 2e0eK0N02IuH020 nioxody. Busereno, wo npakmuuna peanizayis nioxoodié 00 OyiHKu
6NUBY HAO3BUYAIHUX CUMYAYTll HA O0BKINLIA, AKA € HA CbO20O0HI 8 YKpaini, He 8ionosioac c8imositl npakmuyi 3a6e3nevenHs cucmemu
npegenmugHoi be3nexu, 3aCHO8AHOI HA BUABNEHHI, OYiHYi | MOHIMOPUHZY PaKmMopie pusuxKy ma NOKPAUEeHHA CUCTEMU PAHHbO2O
nonepeoicerus. Imnynvcom 0 po38UMKY OAHO20 HANPAMKY MOXCE CIYHCUMU PO3POOKA | 8NPOBAONCEHHS MEMOOON02IT OYIHIOBAHHS
2eoexonociunoi epasnugocmi 0o HC. 3icmaegnenus xapakmeprux ocoonugocmeil NOHAMb «8PA3IUBICINGY, «HAO3GUUALIHA cUumyayisy i
«raHowapmy 003604€ NPURYCMUMU, WO a0anmayis KOHYyenyii oyinKu epazmueocmi 6 YKpaini moogice epekmusHo upiuysamucs
WLISXOM 3ACMOCYSAHHS THCMPYMEHMAPII0 KOHCMPYKMUGHO-2e02PAPIUHUX 00CAIOHCeHb. Bnposadicents mMemooono2ii OyiHKu 2eoeKo-
J02IYHOT 6paznueocmi 3abe3neuums nepexio Ha sKiCHO HOBULL PIBeHb YNPAGIIHHS NONEPEONCEHHIM, NOM SKUIEHHS PUBUKIG | HACTIOKIE
HC,3a paxynox nepexody 6i0 mooeii, 3acH08anoi Ha 300pi, QOKyMenmyeanti ma yzazcanvHenni danux npo HC do ananizy eeoexonoci-
YHUX NepedyMO8 iX BUHUKHEHHS, GUAGNIEHHS NPUPOOHUX MEXAHI3MIE camope2yiayii, po3pooyi npeseHMUSHUX YNPAeIiHCbKUX pilleHb Ha
OCHO8I MUNoN02ii 1aHOWADMHUX KOMNIEKCI8 3a chyneHem npupooroi ma mexnozenHoi Hebesnexu eunuxrenus HC.

Knrwwuoei cnosa: naossuuaiini cumyayii, 2eocucmema, 2e0eK0102i4HA 8PA3TUBICING, BNIUS, HABKOTUUHE cepedogulye.

H.I. Yepsanes, E.A. Bapusooa. IPHMEHEHHE METOJOJ0IHH OLEHKH I'EO9KOJIOTHYECKOH YA3BHMOC-
TH JIVIA IPEJYIIPEXEHHUA YPE3BBIYAHHBIX CHTYALIHH. ITpoananuszuposansl npeonochiiky GHeOpeHus. cogpemMeHHo-
20 Memooon02U1ecKo20 no0xXo0a OYEHKU 2e03KON02UHECKOU YA36UMOCIU 8 KAYecmee UHCIMPYMEHMA NpedynpedlcOeHuUs 4pe3euluaii-
noix cumyayuti (4C). Paccmompeno nonamue «ya3eumocmuy 6 KOHMeKCne 2e09K0N02U4eckoeo nooxood. Beissneno, umo npakmuye-
cKas peanusayust NOOX0008 K OYeHKe 8030€lCmBUsl Ype3BbIYalHbIX CUMYAYUll HA OKPYICAIOWYI0 cpedy, KOmopasi eCib HA Ce200Hs 8
Yxpaune, e coomeemcmeyem muposou npakmuke obecneyenus cucmemvl NPeGeHMUBHOU OE30NACHOCMU, OCHOBAHHOU HA BblEle-
HUU, OYeHKe U MOHUMOpUHee hakmopos pucka 6e0cmaull u YIyuueHus cucmemsl panHezo npeoynpexcoenus. Mmnyniscom 0ns pas-
BUMUAL OAHHO20 HANPABLEHUS MONMCEM CLYHCUNb PA3PADOMKA U 8HEOpeHUe MemOO0I02UL OYEHUBAHUS 2e0IKON02UYEeCKOU YA36UMOC-
mu k YC. Conocmasgnenue xapakmepHuix 0cOOeHHOCMel NOHAMULL «YA36UMOCHIbY, (YPE3GLIYALIHAA CUMYAYUAY U «TAHOWAPM» NO3-
6oJislem npeononazamn, Ymo aoanmayusi KOHYenyuu oyeHKu ya3eumocmu 8 Yxpaune moocem s¢hpexmueno pewamocsi nymem npu-
MEHeHUsl UHCIMPYMEHMAapusi KOHCMPYKMUBHO-2e0epauieckux ucciedoganuil. Buedpenue memoodonozuu oyeHku 2e09Kon0SU4ecKoll
VA38UMOCIU 0becneuum nepexoo Ha Ka4ecmeeHHO HOBblIl yposeHsb ynpasienus npeoynpesicoenuem YC, cmsazuenus puckos u nocieo-
cmeutl 3a cuem nepexooa om Mooeiu, OCHO8AHHOU Ha cbope, OOKyMeHmuposanuu u 0606wenuu oannvix o YC k ananuzy eeosxonozu-
YeCKUX NPeonoCuLIOK UX B03HUKHOBEHUS, BbISAGIEHUIO NPUPOOHBIX MEXAHUIMO8 camope2yiayull, paspabomke npeeHmueHvIX ynpasi e-
HYECKUX peuleHull Ha 0CHO8e MUNoao2uy 1aHOUADMHBIX KOMIIEKCO8 NO CHeneHU NPUPOOHOLL U TEeXHOLEHHOU ONACHOCIU BO3HUKHO-
senus 4C.

Knrouesvie cnosa: upezgviuaiinvle cumyayuu, 2e0Cucmemd, 2e09K0102UYeCKas Ya36UMOCb, 6030elicaue, OKpYyiIcaouas cpeod.

Introduction. At present an increasing outlook on the basis of which the appropriate

guantity and a cross-border scale of consequences
of the emergency situations (ES), against
permanent degradation of environment is the
indicator which calls for improvement of the
scientific and methodological approaches existing
in Ukraine in the field of ensuring geoecological
safety.

“The Hyogo Framework for Action 2005-
2015: Building the resilience of nations and com-
munities to disasters” [16] as one of priority ac-
tions defined creation of counteraction of disaster
potential at the level of the states and communities:
“Identification, assessment and monitoring of risk
factors of disasters and improvement of the early
prevention. Basic activities to reduce the risk of
emergency situations and to teach counteraction to
disasters culture is the knowledge of dangers and
physical, social, economic and ecological factors
of vulnerability to disasters which communities
face, as well as models of dangers change and fac-
tors of vulnerability in a short-term and long-term

measures are taken.”.

Ukraine has joined a number of the interna-
tional agreements and conventions connected with
the solution to problems of transition to a preven-
tive security system. This step means carrying out
active actions in the field of harmonization and the
subsequent implementation of the normative legal
acts, methodological approaches and separate
standards aimed at the development and strength-
ening of counteraction to emergency situations po-
tential at the expense of measures of the early pre-
vention.

Formation of “vulnerability” as a scientific
concept originated in the 1970™ in social sciences
where vulnerability was perceived as the response
to perception of emergency situations risk of main-
ly natural character focused on technological solu-
tions. Since 1980", the dominating position has
been taken by the alternative concept — definitions
and estimation of vulnerability as a starting point
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for an assessment of consequences and decrease in
risks of emergency situations [7,15].

For the last decades in the European Union
countries and the USA numerous scientific works
have appeared devoted to a problem of the emer-
gency situations analysis and an assessment of
vulnerability [1-2; 5; 17]; leaving their comprehen-
sive review beyond the scope of this work, we con-
sider the concept of "vulnerabilities" in the context
of geoecological approach.

Experience in assessment of vulnerability to
emergency situations in Ukraine is limited to re-
searches in the field of social and economic analy-
sis of emergency situations of natural and techno-
genic character, and methodical approaches to as-
sessment of emergency situations consequences in
the international and Ukrainian practice [18] for
today and is absent in relation to an assessment of
geoecological vulnerability to emergency situa-
tions.

We consider that the success of an objective
realization in Ukraine will depend on how modern
applied direction fits into an outline of basic scien-
tific researches and development within "new" ge-
ography [4]. Constructive and geographical ap-
proach is a backbone for information integration,
analytical and decision-making processes on a uni-
form methodological basis. This direction of pri-
vate methodology of estimation of geoecological
vulnerability to emergency situations can serve a
powerful impulse for development.

The purpose of this work is the prerequisites
analysis of development and introduction of mod-
ern approach to a problem of the ensuring preven-
tive safety based on methodology of an assessment
of geoecological vulnerability to emergency situa-
tions in Ukraine.

Method. The theoretic and methodological
fundamentals of the paper are based on modern
scientific provisions on geoecology, constructive
geography with the use of the latest achievements
in the field of disasters prevention and risk
management of emergency situations.

The problem and prospects of geoecological
vulnerability assessment application of methodolo-
gy to emergency situations is considered based on
an analytical method as the material for which the
international normative legal acts, standard and
methodical documents, and literary data on ensur-
ing ecological safety serve in the system of the
prevention and elimination of emergency situations
consequences.

Results and discussion. It is obvious that
identification and the subsequent assessment of
geoecological ~ vulnerability to  emergency
situations demands, first of all, a clear
understanding of such "vulnerability" and
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distinctive features of
vulnerability".

The term vulnerability ("vulnerare™ from Lat-
in — a wound) has been used in English for 400
years. For today there is no uniform definition of
the concept of vulnerability, the definition formu-
lated in the UN International Strategy for Disaster
Reduction) is the most widely used. It is possible
to say that the conceptual base for this term in gen-
eral has been created [5; 10-11], however the
methodological basis as the uniform developed
structure with the developed conventional ap-
proaches to applied aspects of this concept use,
still needs scientific development.

Leading scientists published a number of
works on application of geoecological approaches
in the prevention and elimination of consequences
of the natural technogenic catastrophes based both
on world, and national experience [6; 9; 12-14].
We consider the specifics of geoecological ap-
proach application which are insufficiently lit, in
our opinion, in a vulnerability to emergency situa-
tions assessment.

In spite of the fact that conceptual classifica-
tions of "vulnerability" differ in judgments of dif-
ferent scientists and experts, we pay attention to
the fact that in overwhelming number of cases it is
considered as a reaction or set of reactions to ex-
ternal influence, i.e. as object - the object relation.
From this follows that there is an opportunity to
unambiguously estimate and determine such rela-
tion in objective criteria. But if it was so, we would
have an opportunity to make a certain deterministic
model of "influence reaction™ or a "donor recipi-
ent" (as it was accepted in ecological ,medical and
sanitary assessments). But in works of Adger,
2006; Alexander et al., 2014; Bankoff et al., 2004;
Cardona, 2011 it is repeatedly noted that such un-
ambiguity of reactions isn't observed: vulnerability
is various depending not only on the type and force
of external influence, but also on a system condi-
tion which resists to it, or it doesn't perceive, or, on
the contrary, strengthens independently. Because
of such richness of the possible relations between
influence and result we consider it expedient to
give another, subject - subject interpretation of
concept of vulnerability that will explain, in our
belief, a variety of the relations between a donor
system and a recipient system if we accept variety
and system complexity of each of them - vulnera-
bility is an estimation of a wide range of direct and
indirect manifestations of external influence
through the internal geoecological and social and
economic manifestations giving the chance to peo-
ple and communities to counteract emergency situ-
ations influence, or on the contrary, limiting their

"geoecological
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ability to interfere with negative impact of emer-
gency situations.

Thus, vulnerability is a type and level of re-
sponse of natural and social system (geosystem in
the broadest sense) of subject - subject character.

The latter is important in several relations: a)
explains why there shouldn't be an unambiguous
compliance between the level of influence and re-
action of a system to it; b) denies possibility of an
unambiguous assessment of influence and reaction

to it; c) doesn't give the chance to steadily predict
vulnerability, the subject relations can't be deter-
mined.

Comparison of key features of "emergency
situation” and "geosystem" (table 1) in terms of
vulnerability conception allows to assume that
adaptation of the concept of an assessment of
vulnerability in Ukraine can effectively be solved
by the use of research tools of constructive
geography and geoecology.

Table 1

Comparative analysis of main features of “emergency situations” and “geosystem”
in terms of vulnerability conception

Features

EMERGENCY SITUATION
(Subject 1)

GEOSYSTEM
(Subject 2)

Territoriality/
spatiality

Emergency situations arise within territorial
units, having a certain spatial localization.
There is a geographical division of the terri-
tory which was affected by emergency situa-
tions: blow zone; the zone "filtrations" locat-
ed round a blow zone; zone of rendering a
public aid.

The geosystem represents a set of territorial
units in which borders of geocomponents are
genetically interconnected with human activ-
ity.

The geosystem is a content of space; which
properties depend on their spatial localiza-
tion, sizes and a form; functioning as ability
to maintain autonomy in environment.

Dynamism

In dynamics of emergency situations we al-
locate 4 characteristic stages: 1. A stage of
accumulation of deviations from a normal
state or process; 2. Initiation of the extraordi-
nary event which is the cornerstone of emer-
gency situations; 3. Process of an extraordi-
nary event during which there is a release of
the risk factors (energy or substance) making
an adverse effect on the population, objects
and environment; 4. An attenuation stage
which chronologically covers the period from
overlapping of localization of an emergency
situation, to a complete elimination of its
straight lines and indirect consequences.

Is the characteristic of geosystem (for exam-
ple, a stage of succession or seasonal and
daily dynamics) which covers all its states
and their changes in time, irrespective of
time scale and duration — suddenness of
changes. We allocate 4 large-scale levels of
dynamic changes of a landscape — daily dy-
namics, seasonal, long-term dynamics and
evolution.

Complexity

The emergency situation is defined by result
of complex interaction between potentially
dangerous physical impacts (for example,
floods, fires) and vulnerability of natural and
social and economic environment.

Complexity of geosystem is determined, on
the one hand, by interaction of the compo-
nents composing it, and on the other - the
morphological units (natural territorial com-
plexes of the lowest ranks) forming the inter-
faced ranks within a landscape entering it.

Hierarchy

Depending on scale of the consequences
caused by an emergency situation, capacity
of the technical and material resources neces-
sary for their elimination, the following lev-
els of emergency situations are defined: the
global; national; the regional; the local; the
object.

three main geosystem levels of the organiza-
tion of landscape systems are allocated:
planetary (landscape sphere; geographical
belts; continents, oceans; subcontinents);
regional (landscape countries; landscape
(zone) areas; landscape provinces; land-
scapes); local (districts; natural boundaries;
subnatural boundaries; facies).

In emergency situations the object of control
and monitoring of an ecological state are only cer-
tain components of a landscape (atmospheric air,
surface and underground water, a biota), but not
structure of a landscape in general. Thus, ecologi-
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cal parameters in an emergency zone are estimated
mainly on the basis of measurements of the pollut-
ing substances concentration, and for an assess-
ment of impact on a plant and animal life structur-
ally functional indicators of populations and bioce-



Cepisi «[eonoezisi. [eozpadbisi. Ekonozisi.», eunyck 42

noses are used. Such research demands long time,
to estimate the current state of natural ecological
components ranging on the territory, based on
methods of expert estimation, is often used.

Identification of relationships of cause and ef-
fect between influence of emergency situations
factors and possible structurally functional changes
of a landscape is one of the geoecological vulnera-
bility problems assessment. And if a key postulate
of the techniques based on approaches of ecologi-
cal rationing is the statement "has to correspond",
at the heart of the analysis and an assessment of
geoecological vulnerability search of the answer to
a question lies: "What landscape complex is the
least capable to keep structural and functional in-
tegrity under the influence of factors of emergency
situations?"

The degree of susceptibility of landscape
complexes to influence on emergency situations
expressed through the concept "vulnerability” can
be investigated on vulnerability, as internal proper-
ty of a landscape which characterizes by its own
susceptibility to anthropogenic and/or natural in-
fluences which does not depend on the type of
emergency situations and specific vulnerability to
concrete type of emergency situations.

The analysis and generalization of various
techniques and approaches to an assessment of
vulnerability show expediency of the generalized
integrated methodology development.

Obligatory elements of geoecological vulner-
ability assessment are: landscape maps as a basis
for spatial localization; a set of estimated criteria
and indicators in total the landscapes defining de-

gree of vulnerability to emergency situations; anal-
ysis of the structurally functional organization of
landscape complexes; estimation and classification
of landscape complexes by vulnerability degree to
emergency situations; development of geoecologi-
cal recommendations on strengthening of coping
capacity to vulnerability.

Conclusions. The conducted analysis shows
that, despite substantial positive influence from
outside, by basic factors, qualificatory introduction
of methodology of geoecological vulnerability es-
timation, there are both internal insufficiently
worked out theoretical bases, actually methodolo-
gies and on the whole absence of the proper nor-
matively-legal and organizational provision of eco-
logical safety in the field of the state system of
prevention and reacting to emergencies of natural
and technogenic character.

Introduction of methodology of geoecological
vulnerability assessment will provide transition to
a qualitatively new level of emergency situations
management, prevention, mitigation of risks and
consequences for the account: transition from the
model based on collecting, documenting and syn-
thesis of the data on emergency situations to the
analysis of geoecological prerequisites of their
emergence, identification of natural mechanisms of
self-control, development of preventive measures;
transition from preparation and submission of in-
formation for decision-making to preparation of
preventive administrative decisions versions on the
basis of typology of landscape complexes on de-
gree of natural and technogenic danger of emer-
gency situations occurrence.
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