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Abstrakt

Koncept Smart Cities vyjadfuje vyuziti inovativnich (nejen IT) pfistupd ke zvySeni kvality Zivota ve méstech.
Jednim z faktor(i, které kvalitu Zivota ve méstech vyrazné ovliviuji, jsou pfirodni (napf. povodné),
technologické (napf. vypadek energetické soustavy) a spoleCenské (napf. kriminalita) hrozby. Zatimco
v poslednich letech byl akceptovan predpoklad, Ze tento pfistup muize riziko redukovat jen Castecné.
Pozornost se proto obratila k vyzkumu zranitelnosti, jakoZto kapacity systému vyporadat se s rizikovym
procesem. Publikovano bylo mnozstvi studii, jejichz cilem bylo pomoci riznych indikatorli zhodnotit a ¢asto
téz kartograficky vyjadfit zranitelnost spole¢nosti ¢i Uzemi vici témto hrozbam. Pouze omezené mnozstvi
z téchto studii v8ak explicitné diskutovalo komplexitu zranitelnosti — tedy skute€nost, Ze podobné indikatory
mohou vyjadfFit zranitelnost vUéi riznym hrozbam, stejné jako rlizné hrozby mohou provazané puUsobit na
stejnou vlastnost (indikator) systému. Nedostate¢né byla téz reflektovana moznost pfenosu riznych metod a
vyuZitelnost vyslednych kartografickych vyjadfeni zranitelnosti. V prezentované systematické resersi jsme se
zaméfili na souCasny vyzkum zranitelnosti ve méstech s cilem poznat, (i) které hrozby a v jakych
vzajemnych vazbach jsou nejCastéji studovany, (ii) jaké jsou hlavni metodologické pfistupy k hodnoceni
zranitelnosti a (iii) do jaké miry sou€asné studie pracuji s konceptem zranitelnosti prostorové za pomoci
kartografickych (resp. geoinformaénich) metod.

Na zakladé reSerSe v databazi Web of Science (Clarivate Analytics) dle pfedem stanovenych kli¢ovych slov,
bylo nalezeno 1096 zaznaml ve formé ¢&lankd v odborném periodiku, kapitole nebo vlastni odborné
monografii. Po odstranéni duplicit a screeningu jsme dospéli k 716 zaznamim odpovidajicim reserSnim
kritériim. Vysledky reSerSe ukazuji na vyznamnou proliferaci tématu zranitelnosti méstskych prostor
v posledni dekadé, Casto vztazené k hodnoceni, vytvafeni indexd a indikatorl prevazné odkazujicich na
zranitelnost obyvatelstva. NejCastéji feSené hrozby, resp. rizika Ize nalézt v konkrétnich oblastech seismiky,
povodni, klimatické zmény, ale téZ socioekonomické sféfe (napf. doprava; viz Obr. 1). Analyzou FeSenych
hrozeb dale vyplynula Caste€na tendence pro sdruzovani do komplextd nékolika pfibuznych nebo Siteji
pojatych rizikovych proces(l. Tato tendence byla charakteristicka zejména v pfipadé klimatické zmény, ktera
inkorporuje velké mnozstvi prostorové a tematicky diferencovanych hrozeb a z nich plynoucich rizik. Pfimé
prostorové uplatnéni indikatord jsme nalezli u vice nez poloviny praci, nicméné jen méné nezZ polovina
vystupl obsahovala vizualizaci vystupu ve formé mapy zranitelnosti. Mapové vystupy byly dale rozdéleny dle
typu a rozliSeni, vjakych je zranitelnost vyjadfena. V tomto pfipadé je patrné pomérné rovnomérné
zastoupeni od nejnizSich — liniovych prvkd a blokd budov (zejména v pfipadé seismicity) — po vyjadfeni na
urovni administrativnich celkd (napf. povodné, spole¢enské a ekonomické hrozby). Z reSerSe dale vyplyva
vyuziti indikatorud, které jsou feSeny v drtivé vétSiné vlastnim vyzkumem (napf. v pfipadech vlivu seismicity
na budovy, znecisténi vodnich zdroju). V menSi mife je vyuzivana agregace statistickych ukazateld (napf.
povodné) nebo kombinace obou pfistupli. A¢koliv zvoleny pfistup logicky odpovida i zdrojovému rizikovému
procesu, jeho volba muze vyznamné ovlivnit pfenositelnost metodickych postupl na jina GUzemi a také
moznost aktualizace zdrojovych dat pro vyuziti v rozhodovacim procesu.
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Uvedené vysledky vytvareji prostor pro navazujici vyzkum, ktery bude zaméfen na analyzu konkrétnich
indikatorl vyuzivanych v hodnoceni zranitelnosti, hodnoceni uzivatelské funkce map zranitelnosti v
rozhodovacim procesu a navrh integrované metodiky pro hodnoceni zranitelnosti vi¢i kombinaci riiznych
hrozeb a z nich plynoucich rizik na pfikladu ¢eskych mést.

Abstract

The Smart Cities concept reflects the use of innovation approaches (not solely IT) to improve life quality in
cities. Among various factor influencing the quality of life, the natural (e.g. floods), technological (e.g. power
outages) or societal (e.g. criminality) hazards can be found as well. The antecedent research dealt with
premises that reduction of risk resulting from these hazards may be achieved on the basis of recognition of
its causal factors. In the last years, the potential of risk reduction using this particular approach was found
insufficient, however, and the attention was driven towards research of vulnerability — capacity of a given
system to cope with risk processes. Many studies were published with the aims of vulnerability assessment
and cartographic visualization of the societal or spatial vulnerability to hazards based on different indices.
Despite the amount of these studies, only few explicitly discussed the complex nature of the vulnerability that
is rooted in the possible reflection of vulnerability to manifold hazards by similar indices, as well as possible
interconnection of different hazards in their impacts on a similar attribute of the system (indice). The
reflection of the transferability of methods and the use of cartographic expression of vulnerability was
insufficiently discussed as well. In the presented systematic review, we have focused on current vulnerability
research of urban areas in order to discover (i) which particular hazards and their interconnections are
currently studied, (ii) what are the prevailing methodological approaches to vulnerability assessment and (iii)
to what extent the current studies are dealing with the spatial (cartographic and geoinformatic)
representation of vulnerability concept.
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Obr. 1. Frekvence klicovych slov v jednotlivych zaznamech ve vysledném reSerSnim seznamu

We have found in total 1096 records in Web of Science database (Clarivate Analytics) with the
predetermined key words. These records formed the group of research articles, chapters or books. The
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removal of duplicities and screening resulted into 716 records corresponding to the review criteria. The
results of the review pointed out to the proliferation of the urban vulnerability topic in the past decade, usually
related to index and indices creation aiming to societal vulnerability. Among the most frequently researched
issues, the particular seismic, floods, climate change and societal (e.g. transport; see Obr. 1) hazards and
risks were identified. The analysis of hazards under study led us to identification of frequent association of
particular hazards to complexes. One particular example is a climate change that incorporates and renders
variety of spatially and thematically differentiated hazards. Direct spatial implementation of the indices was
found in more than a half of the records. However, less than half of these contained the cartographic
depiction of the vulnerability. Records with cartographic output were divided according to the spatial
resolution of the minimal mapping unit. We have observed the equal distribution ranging from detailed scale
of individual block of buildings or roads (especially in seismic vulnerability assessment) — to more
generalized administrative units (e.g. floods, societal or economic threats). Based on the review, the indices
are constructed predominantly on the basis of original research (e.g. seismic assessment of buildings, water
pollution) rather that aggregated from statistical sources (e.g. floods) or combination of both approaches.
Despite the fact that the methodological approach reflects the original risk process, we argue that the
selection of particular approach can lead to issues in transferability (reproducibility) to other areas and
updating of source data in decision-making process.

Above-mentioned results generate consecutive research questions that should be focused on analysis of
particular indices used in the vulnerability assessment, on assessment of functionality of maps in decision
making process from the users’ perspective, and on the design of integrated framework of vulnerability
assessment to hazards and resulting risks tested on case studies of selected Czech cities.
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