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Abstract: Various disasters which occur often can
be catastrophic to mankind. The development of
technology enables geodesy and geoinformation to
actively participate in the process of disaster man-
agement. Geoinformation are the basis for planning,
monitoring and evacuating population in the process
of disaster management. This paper has the objec-
tive to emphasize the role of geodesy and especial-
ly geoinformation in applying the process of disas-
ter management.
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1. Introduction

Successful disaster management requires familiari-
ty with the disaster source. Two categories of disasters
can be classified according to source:

U The first group consists of disasters caused by natural
events. It includes disasters caused by natural forces
which jeopardize life and health of people, cause mate-
rial damage to property, the cultural heritage and the
environment. Natural disasters can be subdivided into
two categories:

a) Disasters caused by dynamic processes such as
earthquakes, volcanoes, tsunamis, etc.

b) Disasters caused by meteorological and hydrometeo-
rological influences. This category includes: floods,
fires, draughts, avalanche, etc.

U The second group of disasters consists of technologi-
cal disasters. They are caused by technological devel-
opment and they include disasters caused by various
explosions, chemicals, contamination, epidemics, etc.

2. Disaster Management

In order to successfully manage disasters, one is sup-
posed to know the answer to the question what disaster
management is and how to successfully implement it?

Disaster management is a discipline in which involved
parties are prepared before a disaster occurs, during the
occurrence and during restoration after the disaster. Suc-
cess in managing disasters greatly depends on availabil-
ity, distribution and effective use of information. A major
factor in the management process is a mechanism for
providing services which enable monitoring, timely warn-
ing and which certainly leads to reduction of damage and
consequences.
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SazZetak: Razne nepogode ¢esto mogu izazvati kata-
strofalne posljedice za ¢ovjecanstvo. Razvojem teh-
nologije otvara se za geodeziju i geoinformacije mo-
gucnost da aktivno sudjeluju u upraviljanju u sluc¢aju
katastrofa. Geoinformacije su osnova za planiranje,
pracenje i evakuaciju stanovnistva u upravljanja u slu-
Caju katastrofa. Rad ima za cilj naglasiti ulogu geo-
dezije, a posebno geoinformacija u primjeni procesa
upravijanja u slucaju katastrofa.

Kljuéne rijeci: katastrofe, geoinformacije, upravija-
nje u slucaju katastrofa, kvaliteta geoinformacija, GIS,
NIPP

1. Uvod

UspjeSno upravljanje u slucaju katastrofa zahtijeva
poznavanje izvora katastrofe. Prema tome, razlikujemo
dvije skupine katastrofa:

U Prva skupina su prirodne katastrofe uzrokovane prirod-
nim dogadajima. U tu skupinu ubrajamo sve katastrofe
uzrokovane prirodnim silama koje ugroZavaju zivot i
zdravlje ljudi, uzrokuju materijalnu Stetu na dobrima,
kulturnoj bastini i okoliSu. Prirodne katastrofe mogu se
dalje podijeliti u dvije kategorije:

a) Katastrofe uzrokovane dinamickim procesima kao $to
su potresi, vulkani, tsunamiji itd.

b) Katastrofe uzrokovane meteoroloSkim i hidromete-
orolodkim utjecajima. Ta kategorija ukljucuje: poplave,
pozare, suse, shjezne lavine itd.

U Druga skupina katastrofa su tehnoloSke katastrofe.
One su uzrokovane tehnoloSkim razvojem i to su
katastrofe uzrokovane razliitim eksplozijama, kemi-
jskim izljevima, kontaminacijama, epidemijama itd.

2. Upravljanje u slucaju katastrofa

Za uspjedno upravljanje u slu¢aju katastrofa potreb-
no je znati odgovor na pitanje: Sto je upravljanje i kako
uspjesno primijeniti upravljanje u slu¢aju katastrofe?

Upravljanje u slu€aju katastrofa je disciplina u kojoj
uklju€eni sudionici moraju biti spremni prije nastupa ka-
tastrofalnog dogadaja, za vrijeme dogadaja, te u razdo-
blju oporavka nakon katastrofalnog dogadaja. Uspjeh u
upravljanju tijeka katastrofa uvelike ovisi o dostupnosti,
distribuciji i u¢inkovitoj upotrebi informacija. Glavni ¢im-
benik u procesu upravljanja je mehanizam za pruzanje
usluga kojim bi se omogucilo pracenje i pravodobno upo-
zorenje koje bi svakako dovelo do smanjenja Stete i ubla-
Zavanja posljedica.
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Fig. 1. Disaster management circular chart
Slika 1. Kruzni dijagram upravijanja u katastrofama

In such a context, another important factor is the eco-
nomic support, which enables covering the necessary
risk, prevention and management costs. In comparison
to the effects to be achieved in mitigating human and eco-
nomic losses, financing of monitoring and early warning
should not be a problem and should be supported by rel-
evant state entities.

Disaster management can be illustrated in a circular
chart, composed of 4 phases (Fig. 1):

4 Protection planning
U Preparations for reaction
U Preparation for fast decision making, and

U Restorations, i.e. rebuilding.

Before a disaster, emphasis should be on the first two
stages: planning and readiness. The planning phase is
mainly focused on identifying the possible type disaster
and locating its location, while the preparation phase in-
cludes the production of models and simulations based
on which damage can be predicted.

The third and the fourth phase occur during and after
the disaster. The third phase requires making the right de-
cisions for population evacuation, while the fourth phase
requires taking measures for restitution and restoration.

The objective of management is to warn the local pop-
ulation in order to mitigate disaster consequences and to
take the right steps for the restoration. As can be seen
in Fig. 1, management includes several entities such as:

the public and the private sector, non-profit organisations,
communities and citizens.

3. Geodetic Data which Can Be Used
During the Disaster Management

As specified previously, an important factor in disas-
ter management are the information available. The most
prominent are geoinformation and here we can see the
role of geodesy, i.e. application of technology for remote
sensing, geopositioned data and geodetic measurements.

If the information used in disaster management can be
presented in a schematic representation (Fig. 2), we can
see the dominant role of geodetic data, especially aeri-
al photographs and geoinformation in the vector format.

Remote sensing technology which can be used in-
cludes: communication system, satellite navigation and
meteorological satellites which provide accurate and time-
ly information and communication support.

Geo-positioned information can be obtained from sat-
ellite images, topographic maps and cadastral maps. This
information supplemented with certain thematic data and
measurements create realistic conditions for making qual-
ity assessment and mitigating the disaster risk (Fig. 3).

Data on which a topographic map is based are de-
fined as basic cartographic data and include: orthophoto
map, digital terrain model, geodetic points, border lines,
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Fig. 2. Schematic representation of information used in disaster management
Slika 2. Shematski prikaz informacija koje se koriste u upravijanju u sluCaju katastrofa

U tom kontekstu, jo$ jedan vazan Cimbenik je eko-
nomska potpora koja omogucuje pokrivanje troskova
potrebnih za usmjeravanje primjerene pozornosti rizici-
ma, prevenciji i upravljanju tijeka katastrofa. U uspored-
bi s u€incima koiji bi se postigli u ublazavanju ljudskih i
ekonomskih gubitaka, financiranje pra¢enja i ranog upo-
zorenja ne bi trebalo predstavljati problem, a trebalo bi
biti podrzano od strane relevantnih drzavnih subjekata.

Upravljanje u slu€aju katastrofe moze se prikazati
kruznim dijagramom, a sastoji se od Cetiri faze (slika 1):

U planiranje i zastita
U pripravnost za reagiranje
Q pripravnost za brzo donoSenje odluka i

U obnova, tj. ponovna uspostava stanja prije katastrofe.

Prije katastrofe, naglasak je na prve dvije faze: plani-
ranje i pripravnost. Faza planiranja prvenstveno je usmje-
rena na identificiranje mogucih vrsta katastrofe i locira-
nje mjesta dogadaja, dok faza pripreme obuhvaca izra-
du modela i simulacija pomocu kojih se mogu predvidje-
ti Stete od katastrofa.

Treca i Cetvrta faza javljaju se tijekom i nakon kata-
strofe. TreCa faza zahtijeva donoSenje ispravnih odluka
za evakuaciju stanovni$tva, dok Cetvrta faza zahtijeva
poduzimanje mjera za obnovu i oporavak od katastrofe.

Cilj upravljanja je upozoriti lokalno stanovnistvo kako
bi se ublazile katastrofalne posljedice i poduzele pra-
ve mjere za oporavak. Kao §to se moze vidjeti iz slike

1, upravljanje ukljuuje nekoliko subjekata kao Sto su:
javni i privatni sektor, neprofitne organizacije, zajedni-
ce i gradani.

3. Geodetski podaci koji se
mogu koristiti za vrijeme
upravljanja u katastrofama

Bitan ¢imbenik u upravljanju u slu¢aju katastrofa su
dostupne informacije. Medutim, medu svim dostupnim
informacijama, najznacajnije su geoinformacije i tu mo-
zemo vidjeti ulogu geodezije, odnosno primjenu tehno-
logija za daljinska istrazivanja, geopodataka i geodet-
skih mjerenja.

Kada bismo informacije koje se koriste u upravljanju
u slu€aju katastrofa prikazali shematski (slika 2), mo-
gli bismo vidjeti dominantnu ulogu geodetskih podata-
ka, posebno snimaka iz zraka i geoinformacija u vek-
torskom formatu.

Od tehnologije daljinskih istrazivanja mogu se kori-
stiti: komunikacijski sustavi, satelitska navigacija i mete-
oroloski sateliti koji pruzaju to¢ne i pravovremene infor-
macije i komunikacijsku podrdku.

Georeferencirane informacije mogu se dobiti iz: sate-
litskih snimki, topografskih karata i katastarskih planova.
Te informacije upotpunjene s odredenim tematskim poda-
cima i mjerenjima pruzaju realne uvjete za izradu kvali-
tetne procjene i ublazavanje rizika od katastrofa (slika 3).
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Fig. 3. Connection between basic cartographic data and thematic data
Slika 3. Veza izmedu kartografskih i tematskih podataka

hydrography, roads, land use and in certain cases land
ownership. Depending on user needs, basic cartograph-
ic data can be supplemented with thematic data which
have specific content and which enable to produce basic
thematic maps that are used in disaster management.

This type of production of specific thematic maps in
service of managing various disaster types creates con-
ditions for multiple use of the basic cartographic data.
This means there can be savings, which are necessary
for collecting basic cartographic data for different users.

Data from serial geodetic measurements can be use-
ful in disaster management in service of the monitoring
the moving of damns, artificial lakes, land etc. The com-
parison of the series from the performed measurements
can be a good indicator of certain events on earth, which
require prevention.

Basic cartographic data are mandatory in disaster
management. Table 1 displays necessary cartographic
information for planning and disaster prevention.

4. lllustration of a Geoinformation
Application in the Disaster
Management Process

There are several methods of application of differ-
ent sources of geoinformation in the disaster manage-
ment process.

Aerial and satellite images, in combination with the
global navigation system (GNSS) are an excellent op-
portunity for early discovery of fires and taking adequate
measures (Fig. 4, URL1).

In addition, a possible application of aerial photos,
especially satellite photos is their application during the
identification of the earth’s areas covered in lava, as well
as estimation of the damage from the eruption (Fig. 5,
URL 2).

An orthophoto map combined with a digital terrain
model is quite a useful source of information during identi-
fication of a flooded zone, i.e. the potential area which will
be flooded in case of a river pouring over (Fig. 6, URL 3).

Primarily, the disaster is being simulated, for exam-
ple flood during which water level in regard to field ele-
vation is identified. During the estimate, it is also neces-
sary to consider time interval in each of the zones that
will be flooded. The data obtained from this exercise are
important for disaster management and taking adequate
protection measures.

In service of protection, a common practice in sever-
al countries is to prepare maps for prevention, i.e. evac-
uation (Fig. 7, URL 4). These maps are distributed to the
population, so that it can be prepared for a fast reaction
in case the disaster occurs.
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Podaci na kojima se temelje topografske karte defi-
nirani su kao osnovni kartografski podaci i uklju€uju: or-
tofotokarte, digitalni model terena, geodetske tocke, gra-
nicne crte, hidrografiju, cestovnu infrastrukturu, koriStenja
zemljista i u odredenim slu¢ajevima vlasnistvo zemljista.
Osnovni kartografski podaci, ovisno o potrebama kori-
snika mogu se upotpuniti tematskim podacima specific-
nog sadrZaja te se na taj nacin izraduju tematske karte
koje se koriste u upravljanju u katastrofama.

Takvom proizvodnjom specificnih tematskih karata u
sluzbi upravljanja u slu€aju raznih vrsta katastrofa stva-
raju se uvjeti za viSestruku upotrebu osnovnih kartograf-
skih podataka. To znaci da je moguce postici ustede koje

su nuzne kod prikupljanja osnovnih kartografskih poda-
taka za razliCite korisnike.

Od geodetskih mjerenja, u upravljanju u slu¢aju kata-
strofa mogu biti od koristi podatci iz serijskih mjerenja u
sluzbi praéenja pomaka brana, umjetnih jezera, pomaka
zemljista i sliéni podatci. Usporedba serija iz provedenih
mjerenja moze biti dobar pokazatelj za odredene doga-
daje na Zemlji koji zahtijevaju pravovremenu prevenciju.

Osnovni kartografski podaci su obavezno prisutni u
upravljanju u katastrofama. U tablici 1 prikazani su po-
trebni kartografski podaci za planiranje i prevenciju od
katastrofa.

Table 1. Relation between types of disasters and types of geospatial data needed for planning/warning
Tablica 1. Odnos izmedu vrste nepogode i vrste geoprostornih podataka potrebnih za planiranje / upozorenje

Disaster Protection Data collection Planning / warning
Nepogoda ZaStita Prikupljanje podataka Planiranje / upozoravanje
Earthquake Geological maps and Geodynamic surveys Identification of potential zones,
Potres land use maps Geodinamicka izmjera produc_tion qf a map for
Geoloske karte i karte a possible disaster
koriStenja zemljista Identifikacija potencijalnih
zona, izradba karte za
mogucu katastrofu
Eruption Topographic maps Measuring: gas Mapping of lava and
Erupcija (land use) emissions measurements, production of
Topografske karte Mjerenje emisije a map for a possible disaster
(koriStenja zemljiSta) ispusnih plinova Kartiranje lave i mjerenja, izradba
karte za moguéu katastrofu
Landslide Topographic maps Measuring: rainfalls, Mapping of surveyed
Kliziste (land use) surface stability data and analysis
Topografske karte Mijerenje oborina i Kartiranje izmjerenih
(koriStenja zemljiSta) stabilnosti podloge podataka i analize
Flood Topographic maps Measuring: rainfalls, Mapping of data and
Poplava (land use) and maps water surfaces and supplementing with
of flooding zones evaporation zone predictions
Topografske karte Mjerenje: oborina, Kartiranje podataka i
(koriStenja zemljista) i vodenih povrSina dopunjavanje zonama predikcije
karte zona poplave i isparavanje
Rain / Storm Topographic maps Measuring: rainfalls Supplementing the map with
Kisa / oluja (land use) Mjerenje oborina measurements and predictions
Topografske karte Dopunjavanje karte s
(koriSenja zemljista) mjerenjima i predvidanjima
Drought Topographic maps Measuring: temperature, | Supplementing the map
Susa (land use) climate models with measurements and
Topografske karte Mjerenje temperature, vegetation monitoring
(koriStenja zemljiSta) klimatski modeli Dopunjavanje karte s mjerenjima
i pragenja vegetacije
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Fig. 4. Use of aerial imagery for early detection of fire
Slika 4. Upotreba aerosnimaka za rano otkrivanje poZara

5. Quality of Geoinformation

Geoinformation can be obtained by different methods
with different accuracies. Geoinformation are often inac-
curate, in an inadequate scale, illegible, i.e. they may not
be appropriate for the intended purpose.

In such cases, geodetic experts are of great assis-
tance, providing expertise during the survey and map-
ping, with the objective of producing quality data, which
are required for successful disaster management. An
essential element of geo-information use in the disaster
management process is their quality.

Quality of geo-information is determined according to
following elements (Guptill, Morrison 2001):

U Lineage of source material

O Positional accuracy — as a unit for horizontal and verti-
cal data accuracy

U Attribute accuracy —accuracy of attributes in thematic,
qualitative, i.e. descriptive or quantitative, i.e. numeri-
cal value assigned to data

0 Completeness — represents the degree of data com-
pleteness, i.e. grade of the existence of the model as
a whole

U Logical consistency — inter data synchronization

0 Semantic accuracy — quality of spatial data description;
and

QO Currentness - time-based information related to the
data collection.

6. GIS as a Modern Environment
for Disaster Management

An important prerequisite of using geoinformation
is their quality. When the geodetic data meet the stated
quality elements, their functionality and effectiveness in
disaster management will be greater only if they are or-
ganized in an information system — GIS.

A Geographic Information System — GIS generally
consists of three components: hardware, software and da-
tabase. The database contains data, i.e. information from
cadastral maps, topographic maps, orthophoto maps,
aerial and satellite images, statistical data and other.

The use of the information system in disaster manage-
ment has several advantages, the most significant being:

U Possibility of integrating data from different sources
U Easy maintenance of different formats

U Analysis with application of adequate software

U Planning and protection

U Timely decision making

U Providing services for all involved subjects, and

U Possibility for dissemination of information via web
solutions, i.e. Internet.

Benefits from GIS in the process of disaster manage-
ment are presented in Table 2.
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Fig. 5. Use of satellite images for detection of volcanic effects
Slika 5. Upotreba satelitskih snimaka za otkrivanje vulkanskoga djelovanja

4. Prikaz primjene geoinformacija
u upravljanju u slu€aju katastrofa

Postoji nekoliko metoda primjene razli¢itih izvora ge-
oinformacija u procesu upravljanja u slu¢aju katastrofa.

Aerosnimke i satelitske snimke u kombinaciji s glo-
balnim navigacijskim sustavom (GNSS) odli¢no su sred-
stvo za rano otkrivanje pozZara, kao i za poduzimanje od-
govarajuc¢ih mjera (slika 4, URL1).

Osim toga, jedna od mogucih primjena snimaka iz
zraka, posebno satelitskih, je identificiranje podrucja na
Zemlji koja su pokrivena lavom, kao i procjena Stete na-
stale erupcijom (slika 5, URL 2).

Koristan izvor informacija za identificiranje poplavlje-
nih zona, odnosno podrucja kojima prijeti poplava u slu-
¢aju izlijevanija rijeke je ortofotokarta u kombinaciji s di-
gitalnim modelom terena (slika 6, URL 3).

Najprije se simulira katastrofa, primjerice poplava, u
kojoj se odreduje razina vode u odnosu na visinu terena.
Tijekom procjene, potrebno je uzeti u obzir i vremenski
interval u svakoj od zona kojima prijeti poplava. Podaci
dobiveni iz takve vjezbe vazni su za upravljanje u slu¢a-
ju katastrofa i poduzimanje odgovarajuc¢ih mjera zastite.

U sluzbi zastite, uobiCajena praksa u nekim zemlja-
ma je priprema karata za prevenciju, odnosno evakua-
ciju (slika 7, URL 4). Te se karte distribuiraju stanovnis-
tvu, tako da se ono moze pripremiti za brze reakcije u
slu€aju katastrofalnog dogadaja.

5. Kvaliteta geoinformacija

Geoinformacije je moguce prikupiti razli¢itim meto-
dama, stoga one mogu biti razliCite to¢nosti. Za vrijeme

njihove upotrebe, geoinformacije su ¢esto nedovoljno
to€ne, neadekvatnog mjerila i neitljive, odnosno mogu-
¢e je da geoinformacije nisu na potrebnoj razini s obzi-
rom na svrhu koja im je namijenjena.

U takvim slu€ajevima, uloga geodetskih stru¢njaka od
velike je pomodéi u smislu pruzanja ekspertize tijekom iz-
mijere i kartiranja, s ciliem proizvodnje kvalitetnih podata-
ka koji su potrebni za uspjesno upravljanje. Bitan element
za primjenu, odnosno upotrebu geoinformacija u proce-
su upravljanja u slucaju katastrofa je njihova kvaliteta.

Kvaliteta geoinformacija odreduje se kroz sljedece
elemente (Guptill, Morrison 2001):
U podrijetlo izvornih podataka

O poloZajna tocnost — kao mjera za horizontalnu i
vertikalnu to€nost podataka

U atributna to¢nost — tocnost atributa u tematskim
(kvalitativnim), odnosno opisnim ili kvantitativnim
(brojcanim) podacima

U cjelovitost — ocjena stupnja cjelovitosti podataka,
odnosno stupanj postojanja cijelog modela

U logicka konzistentnost — uskladenost podataka

O semanticka toc¢nost — kvaliteta opisa prostornih
podataka i

O vremenska informacija — vrijeme prikupljanja
podataka.

6. GIS kao moderno okruzenje za
upravljanje u sluéaju katastrofa

Vazan preduvjet za upotrebu geoinformacija je njihova
kvaliteta. U slu¢aju kada geodetski podaci zadovoljavaju
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54 Fig. 6. Orthophoto maps for planning and flood prevention
Slika 6. Ortofotokarte za planiranje i sprieCavanje poplava

The effect from GIS can be applicable on the entire In order for the NSDI to be functional, first and fore-
territory of each state, only if the systems are raised to  most, metadata need to be established, followed by es-
a national level, i.e. incorporated in the National Spatial  tablishment of a networking technology, access, exchange
Data Infrastructure — NSDI (Fig. 8). This will create con-  and use of spatial data. It is also important to implement
ditions for cross-border information exchange and inter-  coordination mechanisms and proper procedures. This
vention of neighbouring countries in cases of disaster. will make the data accessible to all involved subjects

Map of zones to be potentially flooded / Karta zona kojima prijeti poplava

. Potential risk zone
Potencijalna zona rizika

Supplementing with
evacuation routes, etc.
Dopunjavanje s rutama
za evakuaciju | sl.

_Evacuation routes
Evakuacijska ruta

Evacuation zone
Evakuacijska zona

Map of disaster management / Karta za upravljanje u slu€aju katastrofe

Fig. 7. Map of flood evacuation planning
Slika 7. Karta planiranja evakuacije u slucaju poplave
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Table 2. Relation between phases of disaster management and benefits of used of GIS solutions
Tablica 2. Odnos izmedu faze upravijanja u slucaju katastrofa i koristi od GIS-a

Phases of the disasters | GIS solutions Benefits
Faza katastrofe GIS rjeSenje Korist
Planning GIS maps for disasters, damage Easy maintenance, different
Planiranje assessment by using GIS formats, online access, tool for
GIS karte za katastrofe, procjena improving capability, description of
Stete upotrebom GIS-a risky zones and consequences
Jednostavno odrzavanje, razliciti formati,
online pristup, alat za poboljSanje
sposobnosti, opis rizi¢nih zona i posljedica
Mitigation Municipal zoning and Preparedness for a short time and putting
UblaZavanje defining safety zones efforts for standard development
Stvaranje odgovarajucih Pripravnost u kratkom vremenu i ulaganje
zona naselja i definiranje napora za razvijanje standarda
sigurnosne zone
Readiness Development of a scenario, Anticipating and planning,
Pripravnost models and simulations development per zones and risk
Razvoj scenarija, reduction, preparation and training
modeli i simulacije Predvidanje i planiranje, razvoj po zonama
i smanjenije rizika, priprema i obuka
Solutions Evacuation routes and Fast identification of routes, alternative
Rjedenje safety management routes, data related to safety
Evakuacijske rute i Brza identifikacija ruta, alternativne rute,
upravljanje sigurno$cu podaci koji se odnose na sigurnost
Reconstruction Damage assessment and Accurate data base,
Oporavak, obnova help for the population georeferenced information
Procjena Stete i pomo¢ ToCne baze podataka,
stanovnistvu georeferencirane informacije

navedene elemente kvalitete, funkcionalnost i u€inkovi-
tost u upravljanju katastrofama bit ¢e ve¢a samo ako su
podaci organizirani u informacijski sustav — GIS.

Geoinformacijski sustav — GIS opcenito se sasto-
ji od tri komponente: hardvera, softvera i baze podata-
ka. Baza podataka ¢uva podatke, odnosno informacije
koji dolaze iz: katastarskih planova, topografskih karata,
ortofotokarata, aerosnimaka i satelitskih snimaka, stati-
stiCkih popisa i dr.

Upotreba informacijskog sustava u upravljanju u slu-
Caju katastrofa ima nekoliko prednosti, a neke od zna-
¢ajnijih su:

U moguénost integriranja podataka iz razlicitih izvora

U jednostavno odrzavanje razlicitih formata

U analiziranje podataka primjenom odgovarajucih
softvera

U planiranje i zastita
U pravodobno donoSenje odluka
U pruzanje usluga za sve ukljuCene sudionike, te

0 moguénost za Sirenje informacija putem weba,
odnosno interneta.

Koristi od GIS-a u upravljanju u slu¢aju katastrofa pri-
kazane su u tablici 2.
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Fig. 8. Relation: NSDI — disaster management
Slika 8. Odnos: NIPP — upravijanje u katastrofama

and the access will be online in an easy and safe man-
ner, saving time and money, costs which might be signifi-
cantly higher if data are created and maintained partially.

Successful management, i.e. the information obtained
during the planning and preparation phase will not be ef-
fectively used, i.e. it will not achieve its purpose if public
awareness campaigns are not conducted. Public aware-
ness campaigns have the task of raising public aware-
ness of all participants in the process, as well as to dis-
seminate information. The role and the interconnection
of institutions should be clearly defined in this process
of management. It is also needed to conduct training for
map use during disaster management, produce evacu-
ation maps in cooperation with the population and oth-
er institutions, and use the media, pamphlets and infor-
mation brochures for the purpose of informing all par-
ticipants of the activities in this field. In other words, the
public awareness campaign has the objective to build
capacities on a local and regional level.

7. Conclusion

On the basis of the previous text, it can be emphasized
that successful disaster management mostly depends

on the accessibility, level of dissemination and effective
use of spatial data. Of course, when speaking of spatial
data, i.e. geo-information, it is needed to take steps for:

0 Establishment of mechanisms for online access to
data, which will be the basis for: monitoring, warning,
damage assessment, reduction of disaster aftermath

U Application of standards, interoperable systems and
techniques during collection, archiving, integration and
sharing of digital spatial data

U Timely supply of updated and accurate digital spatial
data on a local, national and global level, and

0 Communication support to be achieved via commu-
nication, navigation and positioning systems.

Geoinformation has become increasingly recognized
as a useful tool for successful disaster management.
However, intensive creation of accurate geoinformation
is required to maximize its beneficial use, which is often
overlooked. Capacity building in this context is defined
as a set of activities and processes for delivering the cor-
rect balance of resources. This will ensure that geoinfor-
mation is available in a way that will meet the needs and
demands of a given society in a sustainable way.
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Ucinak GIS-a moze se primijeniti na cijelom teritoriju
svake drzave, samo ako je GIS uspostavljen na nacio-
nalnoj razini, tj. uskladen s nacionalnom infrastrukturom
prostornih podataka — NIPP (slika 8). To ée onda stvoriti
uvjete za medugrani¢nu razmjenu informacija i interven-
cija u susjednim zemljama u slu¢aju katastrofa.

Da bi NIPP-ovi bili funkcionalni, moraju biti prije sve-
ga uspostavljeni metapodaci, nakon ¢ega slijedi uspo-
stava mrezne tehnologije, pristupa, prijenosa i uporabe
prostornih podataka. Takoder je vazno provoditi meha-
nizme koordinacije. Time ¢e se osigurati dostupnost po-
dataka svim ukljuenim sudionicima i pristup ¢e biti on-
line na jednostavan i siguran nacin, Stedeci vrijeme i no-
vac, a ustede bi mogle biti znatno veée ako su podaci
oformljeni i djelomi¢no odrzavani.

UspjeSno upravljanje, odnosno informacije prikupljene
tijekom planiranja i u fazi pripreme ne bi se mogle ucin-
kovito koristiti, odnosno ne bi postigle svoju svrhu, bez
provodenja kampanja podizanja svijesti u javnosti. Kam-
panje osvjeS¢ivanja javnosti imaju za zadatak podizanje
javne svijesti svih sudionika u procesu, te Sirenje infor-
macija. Uloga i medusobna povezanost institucija treba
biti jasno definirana u procesu upravljanja. Takoder je po-
trebno provesti obuku za upotrebu karata u slucaju ka-
tastrofe, izradivati evakuacijske karte u suradnji sa sta-
novnistvom i drugim institucijama, te koristiti medije, let-
ke i informativne broSure u svrhu informiranja svih sudi-
onika o aktivnostima na tom podrucju. Drugim rijeima,
kampanja osvjeScivanja javnosti ima za cilj izgradnju ka-
paciteta na lokalnoj i regionalnoj razini.
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U pravovremenu opskrbu aZuriranim i to¢nim digitalnim
prostornim podacima na lokalnoj, nacionalnoj i global-
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U komunikacijsku podrSku koja ¢e se posti¢i putem
komunikacijskih, navigacijski i pozicijskih sustava.
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stupnost geoinformacija koje ¢e zadovolijiti potrebe i za-
htjeve drustva na odrziv nacin.
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