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Abstract: The paper presents definitions of nature
risks and disasters. Mapping of risk processes is dis-
cussed in the direction of educational purposes. In-
ternational organizations publish information bro-
chures about how to teach children correct behaviour
and preparation for natural disasters. Questions such
as "What do you do in case of an emergency" are
discussed. Standards and technologies related to
emergency manhagement are considered. Some ex-
amples of maps and methods of mapping for young
and older students are presented, and a proposal for
the National Strategy in the field of education is cre-
ated on the basis of them.
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Introduction

Every year, more than 200 million people are affect-
ed by natural risks and disasters. Cartography, as a sci-
ence and technology of map-making — together with oth-
er Geo and Gl sciences — helps very much in managing
the above-mentioned processes. We should have their
definitions; priorities for actions and rules and strategy
for managing risk and disaster processes.

* Lecture at the 6th International Scientific Conference: Modern
Management of Mine Producing, Geology and Environmental
Protection, SGEM 2006, 12-16 June 2006, Bulgaria

2| aboratory on Geoinformatics and Cartography,
Institute of Geography,
Masaryk University
Kotlarska 2, 61137 Brno, Czech Rep.
e-mail: konechy@geogr.muni.cz

In 2005, 168 governments adopted a 10-year plan to
make the world safer from natural hazards. The docu-
ment is called Hyogo Framework and its goal is to sub-
stantially reduce disaster losses by 2015 —in lives, and
in the social, economic, and environmental assets of
communities and countries. Its five goals are the follow-
ing:

1. Make disaster risk reduction a priority
2. Know the risks and take action

3. Build understanding and awareness
4. Reduce risk

5. Be prepared and ready to act.

National governments, regional organizations, and
international organizations are responsible for the exe-
cution of these tasks and goals.

The International Cartographic Association (ICA) is
active in the process of teaching people how to use maps
created for early warning, nature risks and disasters, for
emergency needs. ICA follows resolutions and agree-
ments from the World Summit on Sustainable Develop-
ment (Johannesburg, 2002) and mainly United Nation
Hyogo Framework (Kobe, Hyogo, 2005). The main ICA
activity is the establishment of a working group in this
field. The results are coming in the form of organization
of various meetings and seminars, as well as propaga-
tion of cartography and Gl possibilities in risk processes
and crises management. One of the latest activities is a
poster presentation for the United Nations EW Il (The
Third International Conference on Early Warning) titled
Cartography and Geoinformatics in Early Warning and
Crises Management (Konecny et al., 2006).
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SaZetak: U radu se daju definicije prirodnih rizika i
elementarnih nepogoda. O kartografiranju procesa
rizika raspravija se u svrhu obrazovanja. Meduna-
rodne organizacije izdaju broSure s informacijama
kako djecu pripremiti za prirodne nepogode i nauciti
ih ispravnhom ponaSanju u tim situacijama. Raspravija
se o pitanjima poput: "Sto éete uéiniti u hitnom
sluc¢aju?". Razmatraju se norme i tehnologije koje se
odnose na snalazenje u hitnim slucajevima. Prikazani
su primjeri karata i metoda kartografiranja za mlade i
starije ucenike, a na temelju njih daje se prijedlog
Nacionalne strategije u podrucuju obrazovanja.

Kljuéne rijeci: prirodni rizici, elementarne nepogode,
upravljanje izvanrednim stanjem, kartografiranje za
mlade

Uvod

Svake godine prirodni rizici i elementarne nepogode
utie€u na vise od 200 milijuna ljudi. Kartografija kao
znanost i tehnologija izrade karata — zajedno s ostalim
geoznanostima i geoinformacijskim znanostima — mnogo
pomaZe pri snalazenju u havedenim procesima. Trebali
bismo imati njihove definicije; prioriteti za akcije i pravila
te strategija za shalazenje u procesima rizika i nepogoda.

* Predavanje na 6th International Scientific Conference: Modern
Management of Mine Producing, Geology and Environmental
Protection, SGEM 2006, 12-16. lipnja 2006, Bugarska
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Godine 2005. 168 vlada prihvatilo je 10-godi&nji plan
kako bi se svijet u€inio sigurnijim od prirodnih opasnosti.
Taj se dokument zove Hyogo Framework, a njegov je cilj
znatno smanjiti gubitke zbog nepogoda do 2015. godine
— u zivotima, okoliSu te drustvenim i gospodarskim
¢imbenicima u drustvima i zemljama. Njegovi su ciljevi:

1. UCiniti prioritetnim smanjenje rizika od nepogoda
2. Upoznati rizike i djelovati

3. Graditi razumijevanje i svijest

4. Smanijiti rizik

5. Biti pripremljen i spreman djelovati.

Nacionalne vlade, vjerske organizacije i meduna-
rodne organizacije odgovorne su za ostvarenje tih zadaca
i ciljeva.

Medunarodno kartografsko drustvo (International
Cartographic Association — ICA) aktivno je u procesu
pouCavanja ljudi kako upotrebljavati karte za rano
upozorenje, prirodne rizike i elementarne nepogode, za
hitne slu¢ajeve. ICA slijedi rjeSenja i dogovore sa
Svjetskog sastanka o odrzivom razvoju (World Summit
on Sustainable Development, Johannesburg, 2002) te
ponajviSe United Nation Hyogo Framework (Kobe,
Hyogo, 2005). Glavna je aktivnost ICE osnivanje radne
skupine u tom podrucju. Rezultati dolaze u obliku
organiziranja razli¢itih sastanaka i seminara, kao i
propagiranje kartografije i geoinformacijskih mogucnosti
u rizi€nim procesima i snalazenjem u krizama. Jedna od
posljednjih aktivnosti bila je prezentacija postera za Trecu
medunarodnu konferenciju Ujedinjenih naroda o pravo-
dobnom upozoravanju (The Third International Conference
on Early Warning) nazvanoga Kartografija i geoinformatika
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Working with different international
organizations, nature risk and disaster
phenomena should be defined and these
definitions could be a good base for their
understanding, mapping and manage-
ment. UN definitions gained popularity in
scientific works of many researchers and
will also be respected by mapmakers.

é What do you do in case of an emergency?

Next to many volcanoes in the world, there are observatories that can warn
of an emergency. A surveillance observatory is the ideal way to follow the
activity of a volcano in between eruptions in order to predict them. Inside the
observatory, the vulcanologists watch volcanoes permanently by looking at
them, but above and beyond, by using instruments which can detect a volcano
waking up. The signs can be earth tremors, the air changing or the volcano's

size changing for example. Here's an emergency table:

Definitions of nature risks

and disasters and
standardizations in their

visualization

A disaster has the following definition,

given by the American Red Cross: “A dis-

Emergency Type of Alarm Possﬂ?le time before an
levels eruption
_ No alarm Several years
Yellow Vigilance One or several years
_ Pre-Alarm Several months or weeks
_ Alarm Immediate

aster is an occurrence such as hurricane,
tornado, storm, flood, high water, wind-
driven water, tidal wave, earthquake,
drought, blizzard, pestilence, famine, fire,
explosion, volcanic eruption, building col-
lapse, transportation wreck, or other situation that caus-
es human suffering or creates human needs that the vic-
tims cannot alleviate without assistance.”

The General Clinical Research Centre (GCRC)
defines risk as minimal, low, moderate, or high. Criteria
and examples for each are given below:

Minimal Risk - The probability and magnitude of harm
or discomfort anticipated in the research are not greater
than those ordinarily encountered in daily life or during
routine physical and psychological examinations or tests.

Low Risk - Involves a minor increase over minimal
risk.

Moderate Risk — Risks are recognized as being
greater than low, but are not considered as serious as
high risk, and their surveillance and protections are ade-
quate to identify adverse events promptly and keep their
effects minimal. Risks are considered reasonable in re-
lation to anticipated benefits to research participants and
the importance of knowledge that may reasonably be
expected to result from the study.

High Risk — Involves greater-than-low risk without
prospect of direct benefit to research participants, but
the study is likely to yield generalizable knowledge about
the disorder or condition studied. In situations where the
prospect of direct benefit to the study participant exists,
the risks associated with study procedures are consid-
ered substantial.

All these variations of risks are visualized in one and
the same way by using different systems of presenta-
tion.

One example of this is shown here. United Nations
International Strategy for Disaster Reduction (ISDR)
Secretariat publishes many books and information bro-
chures to intend teachers’ and students’ attention “what

Fig. 1 An example of risk variations visualization,

UN ISDR Secretariat

to do in case of an emergency”. Fig. 1 shows an emer-
gency table. The four colours correspond to the four risk
variations, discussed above. They are widely used and
should also be defined as a map standard in visualiza-
tion of risks and disaster processes.

Nature risks and disasters presented in
school atlases in geography

The topic is very important and it is in school curricu-
lum in geography for high schools. It is discussed in text-
books and also visualized by some maps in school at-
lases. In Bulgarian atlases, the following themes are in-
cluded:

1. Nature risks in Bulgaria: regions with intensive floods,
intensive pouring rains, hailstorms, landslides, earth-
quakes with the biggest intensiveness;

2. Tropical storms and tornadoes in the world: sea ar-
eas with temperature above 27°C, tropical storms in
August-September and January-March;

3. Floods and dry areas in the world: the territories with
the most common floods and increasing of dry territo-
ries;

4. Tectonic movements: lithosphere places with direc-
tion and speed of movement; specific kind of lines;

5. Earthquakes in the world: earthquakes zones in the
land and under the water, ocean ridges, epicentres
and the year of appearance of earthquakes with more
than 10 000 casualties in the last 100 years;

6. Problems in the nature environment: existing deserts,
territories with low and high desert risk, tropical for-
est: existing and destroyed, territories with acid rains
with pH<0,5 (see Fig. 2).
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U ranom upozorenju i snalaZenju u kriza-
ma (Konecny i dr., 2006).

Trebalo bi definirati suradnju razli¢itih
medunarodnih organizacija, prirodne
rizike i nepogode, a te bi definicije mogle
biti dobar temelj za njihovo razumijevanje,
kartografiranje i snalazenje u njima.
Definicije UN-a postale su popularne u

znanstvenim djelima mnogih istrazivaca slucajeva:

f $to éete uginiti u hithom sluéaju?

U svijetu se pored mnogih vulkana nalaze opservatoriji koji mogu upozoriti
o hitnom slu¢aju. Nadzorni opservatorij je idealan nacin pracenja vulkanske
aktivnosti izmedu erupcija kako bi ih se moglo predvidjeti. Vulkanolozi cijelo
vrijeme prate vulkane gledaju¢i ih iz opservatorija, ali i upotrebom
instrumenata koji mogu detektirati budenje vulkana. Znakovi mogu primjerice
biti podrhtavanja zemlje, promjena zraka ili vulkana. Evo tablice hitnih

pa Ce ih i proizvodaci karata cijeniti.

Hitni slucaj

Mogucée razdoblje prije
erupcije

Vrsta razine
uzbune

Definicije prirodnih rizika i

Nema uzbune Nekoliko godina

elementarnih nepogoda i Zuto

Pozornost Jedna ili nekoliko godina

standardizacije u njihovoj
vizualizaciji

Pred-uzbuna Nekoliko mjeseci ili tjedana

Uzbuna Neposredan

Americki Crveni Kriz ovako je definirao
nepogodu. “Elementarna nepogoda je
pojava poput uragana, tornada, oluje,
poplave, visokih voda, vode noene vje-
trom, plimnog vala, potresa, suse, snjezne oluje, kuge,
nestadice hrane, pozara, eksplozije, vulkanske erupcije,
ruSenja zgrade, razbijenog transporta ili neke druge
situacije koja uzrokuje ljudsku patnju ili stvara ljudske
potrebe koje Zrtve ne mogu zadovoljiti bez pomoéi.”

Op¢i klini¢ki istrazivacki centar (General Clinical
Research Center — GCRC) definira rizik kao minimalni,
niski, umjereni ili visoki.

Minimalni rizik — vjerojatnost i ozbiljnost ocekivane
Stete i neugodnosti u istraZivanju nisu vece od onih koje
se obi¢no susrecu u svakidasnjem Zivotu ili za vrijeme
rutinskih fizi€kih i psiholokih ispitivanja ili testiranja.

Niski rizik — ukljuuje malen porast u odnosu na
minimalni rizik.

Umjereni rizik — prepoznaje se kao veci od niskog,
ali ne tako ozbiljan kao visoki rizik, a njihovo nadgledanje
i obrana primjereni su za brzo identificiranje nepovoljnih
dogadaja i drZanje njihovih u€inaka minimalnim. Takvi
se rizici smatraju razumnima s obzirom na ocekivanu
korist sudionicima istraZivanja i vaznost znanja za koje
je razumno oCekivati da Ce rezultirati istraZivanjem.

Visoki rizik — veci je od niskoga, koji ne obeéava
izravnu korist sudionicima istraZivanja, ali ée istraZivanje
vjerojatno rezultirati poopcenim znanjem o prouéavanom
poremecaju ili stanju. U situacijama u kojima je vjerojatna
izravna Kkorist sudioniku istraZivanja, rizici povezani s
istraZivanjem smatraju se zna¢ajnima.

Sve te varijacije rizika vizualiziraju se na isti na¢in
upotrebom razliCitih sustava prezentacija.

Na slici 1 prikazan je jedan primjer. Tajnidtvo Medu-
narodne strategije za smanjenje elementarnih nepogoda
Ujedinjenih naroda (United Nations International Strategy
for Disaster Reduction — ISDR Secretariat) izdaje mnoge
knjige i brosure s informacijama kako bi se pozornost

Slika 1. Primjer vizualizacije varijacija rizika, Tajnistvo UN ISDR

profesora i uéenika usmjerila na problem “Sto u€initi u
hitnoj situaciji’. Slika 1 prikazuje tablicu hitnosti. Cetiri
boje odgovaraju opisanim varijacijama rizika. Upotre-
bljavaju se u velikoj mjeri i trebalo bi ih definirati kao norme
za karte pri vizualizaciji rizika i elementarnih nepogoda.

Prirodni rizici i nepogode prikazani u
Skolskim geografskim atlasima

Ta je tema vrlo vazna i nalazi se u Skolskom kuriku-
lumu za srednjoskolsku geografiju. O njoj se raspravlja
u udzbenicima te se ona vizualizira na nekim kartama u
8kolskim atlasima. Sljedece se teme nalaze u bugarskim
atlasima:

1. Prirodni rizici u Bugarskoj: podrucja s intenzivnim
poplavama, intenzivne kiSe, tu€e, odroni zemlje,
potresi najveceg intenziteta.

2. Tropske oluje i tornadi u svijetu: morska podrucja s
temperaturama iznad 27 °C, tropske oluje u kolovozu-
rujnu i sijeénju-oZujku.

3. Poplave i suha podrugja u svijetu: teritoriji s najéeséim
poplavama i povecéanje isusenih teritorija.

4. Tektonski pomaci: litosferna podru€ja sa smjerom i
brzinom pomicanja; posebne vrste linija.

5. Potresi u svijetu: zone potresa na kopnu i pod vodom,
oceanski grebeni, epicentri i godina pojave potresa s
viSe od 10 000 Zrtava u posljednjih 100 godina.

6. Problemi prirodnog okolia: postojece pustinje, teritoriji
s niskim i visokim rizikom od pretvaranja u pustinje,
tropske Sume — postojece i unistene, teritoriji s kiselim
kiSama s pH<0,5 (vidi sliku 2).

Vidljivo je da nema dovoljno karata svjetskih regija,
posebno Bugarske u pregledanim atlasima. U tom slu¢aju
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Fig. 2 “Problems in the nature environment” — a map from an Atlas Geography and Economics for the 9th grade
Slika 2. "Problemi u prirodnom okolisu" - Karta iz Geografskog i gospodarskog atlasa za 9. razred

It is visible that there are not enough maps of world
regions, especially of Bulgaria, in the discussed atlases.
In this case we should start to work on systematic data
capture and presentation.

All these maps are available in atlases for high edu-
cation. The curriculum for prime and secondary educa-
tion should be changed in the direction of nature risk and
disaster learning. Children should be taught how to man-
age difficult risk situations from the first school grades.
This is done in the world and some examples are shown
bellow. The UN experience and results could be used in
different projects for teaching students how to use maps
and manage nature disasters situations.

International experience of student
education for behaviour in flood
situations

Disasters may strike quickly and without warning.
These events can be frightening for adults, but they are
traumatic for children if they don’t know what to do. Chil-
dren may become anxious, confused, or frightened. It is
important to give children guidance that will help them
reduce their fears.

Different international organizations, such as United
Nations and ISDR (International Strategy for Disaster
Reduction), publish books and information brochures
about education in risk and disaster situations and explain

reasons for appearing and their consequences, as well
as how to behave and manage in situations of floods,
volcanoes, or storms.

In Safari’s Encounter with Floods, the authors tell a
story about a visit of a family with children to a place with
a danger of floods. They explain nature and climate de-
tails for appearance of floods; different kinds of floods
(flash and river or lake), reasons of flood occurrence and
destruction of infrastructure. The story is interesting for
children because it is created as a tale. In one part, a
child asks “Grandma, how can families avoid the risk of
river flooding in their homes?” and the grandma answers
“First of all, find out where the floods are bound to occur.
This can be done by drawing maps that show low areas
where floods are bound to take place. These are the
hazardous areas” (see Fig. 3) (Yonahton et al., 2004).

In Volcano Daily (see Fig. 4), the author proposes a
game to teach children or students “how to make a risk
map”. The first task is to determine which part of the set-
tlement was affected by the volcano in the past. After
that the student should indicate where the main build-
ings are; and also draw the roads, rivers, etc. The third
task is the selection of symbols for showing how badly
the buildings would be affected. He or she should show
where the most vulnerable people would be located. The
next task is to discuss different solutions to reduce the
risks. In this game, the author asks for the next task: “On
the risk map, try to add the following things if they do not
exist where you live:
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treba poceti raditi na sustavnom
prikupljanju i prikazivanju podataka.

Sve te karte dostupne su u
atlasima za visoko obrazovanje.
Kurikulum osnovnog i srednjeg
obrazovanja trebalo bi promijeniti u
smjeru u€enja o prirodnim rizicimai
elementarnim nepogodama. Djecu
treba uciti od prvih razreda Skole
kako se snaci u teSkim rizi€nim
situacijama. To se u svijetu radi i u
nastavku su prikazani neki primjeri.
Iskustvo i rezultati UN-a mogli bi se
upotrijebiti u razli€itim projektima
kako bi se u€enike naucilo upo-
trebljavati karte i snalaziti se u
situacijama prirodnih nepogoda.

"First of all, find out where the floods are bound to

Medunarodna iskustva u

occur. This can be done by drawing maps that

show the low areas where floods are bound to

obrazovanju ucenika o
ponasanju u situacijama
poplave

Nepogode mogu napasti brzo i
bez upozorenja. Takvi dogadaji
mogu biti zastradujuéi odraslima, a
djeci su traumati¢ni ako ne znaju $to
uciniti. Ona mogu postati tjeskobna,
zbunjena ili prestraSena pa ih treba
uputiti kako da smanje strahove.

Razli¢ite medunarodne organizacije kao $to su UN i
ISDR izdaju knjige i brodure s informacijama o obrazo-
vanju u situacijama rizika i elementarnih nepogoda i
objasnjavaju razloge njihova javljanja, njihove posljedice
te kako se pona&atii snadi u situacijama poplava, vulkana
ili oluja.

U Safarijevu susretu s poplavama (Safari's Encounter
with Floods) autori pri¢aju priu o posjetu obitelji s djecom
mjestu opasnosti od poplava. Objasnjavaju prirodne i
klimatske detalje o pojavi poplava, razli¢ite vrste poplava
(rijeCne ili jezerske) i razloge pojava poplava i razaranja
infrastrukture. Djeci je djelo zanimljivo jer je napravljeno
u obliku price. U jednom dijelu, na djetetovo pitanje:
“Bako, kako obitelji mogu izbjedi rizik da im rijeka poplavi
dom?”, baka odgovara: “Prvo treba utvrditi mjesta naj-
vjerojatnije pojave poplava. To se moze uciniti tako da
se nacrtaju karte koje pokazuju niska podrugja gdje ¢e
vjerojatno doéi do poplave. To su opasna podru¢ja.” (vidi
sliku 3) (Yonahton i dr., 2004).

U Volcano Daily (vidi sliku 4) autor predlaZe igru kojom
bi se djecu ili u€enike naucilo “kako napraviti kartu rizika”.
Prvi je zadatak odrediti na koji je dio naselja vulkan
djelovao u pro$losti. Nakon toga bi u¢enik trebao oznaditi
gdje se nalaze glavne zgrade te nacrtati ceste, rijeke i sl.

take place. These are the hayardous areas."

»Prvo treba utvrditi mjesta najvjerojatnije pojave
poplava. To se moze uciniti tako da se nacrtaju
karte koje pokazuju niska podrucja gdje ¢e vjero-
jatno do¢i do poplave. To su opasna podruc¢ja.”

Fig. 3 A page from “Safari’s Encounter with Floods”
Slika 3. Stranica iz Safarijeva susreta s poplavama

Treéi je zadatak odabir znakova ili simbola koji ¢e
pokazivati koliko jako ¢e zgrade biti oStecene. Takoder
bi trebalo oznaliti gdje su smjesteni najranjiviji ljudi.
Sljededi je zadatak rasprava o razli€itim rjeSenjima
smanjenja rizika. U toj igri autor zadaje sljedece zadatke:
“Na karti rizika pokusaj dodati sljedece stvari ako ne
postoje u mjestu u kojem Zivis:

U kuce toliko jake da odolijevaju potresima

U brane za zaustavljanje izljeva lave ili blata

U alarmi poput zvona ili sirena kako bi se evakuiralo
ljude prije vulkanske erupcije

O putove za bijeg”

(Graficim, 2002).

Posljednji je zadatak povezan s raspravom o Karti s
lokalnim upravnim organima, vatrogascima, policijom,
spasiteljima, hithom pomoci, socijalnim radnicima i
novinarima.

U tom zadatku napravljenom u obliku igre djeca ili
u€enici uCe crtati posebne tematske karte upotrebljavajuci
mnogo kartografskih elemenata: sustav znakova,
smjestaj, prikaz informacija, rad u timu sa specijalistima
u odredenom podrucju. To su posljednji zadaci nhakon
skupljanja informacija i njihova klasificiranja.
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...are many rocks and a few
plants, lawa flows will
have been. We can there-
fore determine where the
dangerous locations are.

Game:

If there are people living in
dangerous locations, you
can make a drawing of the
location, called risk map,
to determine where the
mostdangerous areas are.

Here is how to make a risk map.

1. With the help of your teacher, consult books or
archives and ask around you what great
eruptions have taken place in your area in the
past. Determine which part of your village or
city and its surrounding was affected. For
example by mud flows, lava flows or ground
trembling and landslides. Indicate these on your
map using different symbols for different
events.

2. On your risk map, indicate where the main
buildings are: schools, hospitals, fire stations,
houses, police stations, as well as buildings
which could be dangerous like factories, fragile
constructions, dams, electric power plants. Also
draw the roads, rivers, tension lines and
construction sites in your area using different
colours.

...Je puno stijena i malo
biljaka, bili su izljevi
lave. Tako mozemo
utvrditi gdje su opasna
podrucja.

Igra:

Ako ljudi zive na opas-
nim podrucjima, mozete
nacrtati to podruéje kako
biste utvrdili gdje su
najopasnija podrucja.
Taj crtez naziva se

kartom rizika.

Evo kako je napraviti.

1. Uz pomo¢ ucitelja, konzultirajte knjige ili
arhive i raspitajte se o velikim erupcijama koje
su se u proslosti dogodile na vasem podrucju.
Odredite koji je dio vaseg sela ili grada i
njegove okoline oStecen, na primjer izljevima
blata ili lave, podrhtavanjima i odronima
zemlje. Oznacdite ih na svojoj karti koristeci
razli¢ite znakove za razli¢ite dogadaje.

2. Na svojoj karti rizika, oznalite glavne
gradevine: skole, bolnice, vatrogasne postaje,
kuce, policijske postaje, kao i gradevine koje bi
mogle biti opasne, poput tvornica, krhkih
konstrukcija, brana i elektri¢nih centrala.
Takoder upotrebom razli¢itih boja nacrtajte
ceste, rijeke, vodova pod naponom i mjesta
izgradnje.

Fig. 4 A page from “Volcano Daily”
Slika 4. Stranica iz "Volcano Daily"

Houses which are so strong that they resist earth-
quakes;

Dams to stop lava or mud flows;

Alarms like bells or sirens to evacuate people be-
fore a volcanic eruption;

O Escape routes”

(Graficim, 2002).

oo O

The last task is connected with sharing the work or
discussion about the map with local authorities, the fire-
fighters, the police, emergency workers, medical servic-
es, social workers and journalists.

In this exercise, made as a game, children or stu-
dents are studying how to draw special, thematic maps
using many cartographic elements: symbol system, lo-
cation, information representation, working in a team with
specialists in the given topic. These are the last tasks
after having information, data collection and classifica-
tion.

The task for cartographers and mapmakers is to
manage and create all existing data for teachers’ and
students’ needs, to be close to these users and present
data in a readable and understandable way by maps.

Steps for achievement and fulfilling the
cartographic tasks about data
management and presentation

The most appropriate way for achieving the above
task could be seen in [Kubicek, P, Stanék, K., 2006]. Itis
presented shortly with following steps:

U To establish a common data source — in this task it
is necessary to create uniform interface to various
resources that are necessary for emergency man-
agement. Nowadays, there are databases and ge-
odatabases with a lot of useful information for emer-
gency situations, but their software and model en-
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Kartografiranje prirodnih rizika i elementarnih nepogoda za potrebe obrazovanja

Zadatak je kartografa i proizvodaca karata upravljanje
i rukovanje svim postojeéim podacima za potrebe
profesorai u€enika, kako biti bliski tim korisnicima te kako
im predstaviti podatke u €itlivom i razumljivom obliku na
kartama.

Koraci za postizanje i ispunjavanje
kartografskih zadataka upravljanja
podacima i njihova prikazivanja

Najprimjereniji na€in postizanja toga zadatka moze
se naci u (Kubicek i Stanék, 2006). Ovdje je ukratko
prikazan kroz sljiedece korake:

U Uspostaviti zajednicki izvor podataka — u ovom je
zadatku nuzno stvoriti jednoliko sucelje prema
razli¢itim resursima koji su nuzni za snalazenje u
hitnim slu¢ajevima. Danas postoje baze podataka
i geopodataka s mnostvom korisnih informacija za
hitne slu¢ajeve, no njihov je softver i model okoline
heterogen.

QO Osigurati prilagodljivost kartografskog prikaza —
prilagodljivost prosiruje kartografsku generalizaciju
uklju€ivanjem korisnickog statusa. Pri snalaZenju
u hitnim slu¢ajevima, mogu se razmotriti sljedeci
nacini prilagodavanja karata:

1. KorisniCka razina — operativne jedinice, jedinice
za otpremu i sudionici trebaju razli¢ita mjerila,
teme i raspon karata, ali za iste podatke.

2. Korisnika pozadina — ljudi uklju€eni u snalaZe-
nje u hitnim slu€ajevima imaju razli¢ite obrazov-
ne pristranosti i pristranosti pri upotrebi karata.

3. Vaznost teme —razli¢ita obiljeZja potrebna su u
sadrZaju karata, obiljeZja takoder imaju razlicitu
vaznost s promjenom hitne situacije.

4. Nove pojave — nova obiljeZja koja odrazavaju
status hitnosti trebaju se konzistentno unositi u
karte.

5. Medudjelovanje uredaja i okoline — upotreblja-
vaju se razli¢iti uredaji za elektronsku vizualiza-
ciju koji su takoder u medudjelovanju s okolinom
koja utjeCe na vidljivost i koli¢inu upotrijebljenih
informacija.

U Osigurati reklasifikaciju pojava u realnom vremenu
— ako karta ima ulogu alata za pretraZivanje baza
podataka i podr$ke za odlu¢ivanje, tada je klju¢ni
proces raspodjela skupova podataka za lako razu-
mijevanje prirode i vaZnosti pojave. Pojava ima
mnogo atributa, a njihova se teZina mijenja ovisno
o situaciji — potrebni su algoritmi za brzu klasifi-
kaciju.

U Rijesiti kartografsku vizualizaciju na uredajima
ograni¢ene veli¢ine zaslona — na najniZoj se razini
obi¢no upotrebljavaju prenosivi uredaji koji imaju
zaslone $to se ne mogu normalno upotrebljavati
za tradicionalne karte. Potrebno je dizajnirati

simboli¢ki negeodetski kartografski prikaz s mogu-
¢nostima vide mjerila i nepravilnim kretanjem po
prostoru karte.

U Dizajnirati skupove znakova koji ¢e uzeti u obzir
moguénosti uredaja i korisnikov psihiCki status —
semiotika ima znac&ajnu ulogu u primjecivanju
obiljeZja na kartama i ¢vrsto podrZzava kogniciju
prostornih uzoraka. U hitnim slu€ajevima treba
razmotriti stresne situacije svih ukljuéenih osoba
koje dovode do pogreSaka u percepciji. Znakovi
moraju odraZavati takvu situaciju, ali isto tako posto-
vati obi¢aje u odredenom tematskom podrucju.

O Ukljuciti dinamiku u kartografske prikaze — privre-
meno nestabilni i promjenjivi uvjeti imaju vaznu
ulogu u snalazenju u hitnim situacijama. Sto ¢e se
dogoditi ako..., te koje Ce biti posljedice odredene
pojave najces¢a su pitanja na koja treba odgovoriti.
Sve te aspekte treba izraziti u pravilnom kartograf-
skom prikazu uz uklju€ivanje animacije i vremen-
skih oznaka.

Kartografska vizualizacija u snalazenju u hitnim
situacijama moZe imati kljunu ulogu kao alat za potporu
pri donoSenju odluka. Za takav zadatak potrebno je
ohrabriti i podrZati ope normizacijske aktivnosti u
podrugju snalazenja u hitnim slu¢ajevima. No jos je
vaznija uklju¢enost novih tehnologija u elektronsko i
mobilno kartografiranje. Buduce karte za snalazenje u
hitnim situacijama moraju biti viSe shematske i indivi-
dualne nego $to su sadasnje karte. Prema korisni¢koj
okolini, potrebno je provesti detaljno istraZivanje u
podru&ju upotrebljivosti (potrebno je usredotoCiti se na
sadrZaj karte s jedne strane i kontrolu karte s druge) kako
bi se pobolj$ala intuitivnost upotrebe. Karte se moraju
prilagoditi korisniku, a ne obrnuto, pogotovo u tom
podrugju.

Zakljuéne napomene i smjerovi za
bududi rad

Zadaca je svih organizacija koje se bave prirodnim
rizicima i elementarnim nepogodama smanjiti in i — kada
se dogode — osigurati sigurnost ljudskih Zivota. ICA i
mnogi kartografi rade na tom podruéju kartografirajuci
pojave povezane s prirodnim rizicima i nepogodama,
pokazujuci nacine crtanja i €itanja karata i na taj su nacin
uklju€eni u proces obrazovanja. Poznati su razli¢iti nacini
prikupljanja, klasifikacije i vizualizacije podataka te mnogi
razli¢iti nacini upravljanja kartografski prikazanim
podacima.

Sve bi napore trebalo usmjeriti na proces obrazo-
vanja: moglo bi se krenuti od Skolskoga kurikuluma i
proSiriti program geografije posebnim temama. Na taj bi
nacin proizvodaci karata trebali prikazati sve potrebne
podatke u Skolskim atlasima, a neki bi se praktini zadaci
mogli izvoditi na temelju dostupnih podataka i informacija
za potrebe regije.
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vironment is heterogeneous.

QO To ensure adaptability of cartographic representa-
tion — adaptability extends cartographic generali-
zation with involvement of user status. In the case
of emergency management we can consider fol-
lowing occurrences of map adaptation:

1. User level — operational units, dispatching units
and stakeholders need different scales, themes
and map extent, but over the same data.

2. User background — people involved in emer-
gency management have different educational
and map use bias.

3. Theme importance — different features are nec-
essary in map content and features also have
variable significance with changing emergen-
cy situation.

4. New phenomena — new features reflecting the
emergency status need to be inserted into map
consistently.

5. Interaction between device and environment —
various electronic visualization devices are used
and they are also in interaction with the envi-
ronment that is influencing visibility and amount
of information used.

O To ensure real-time reclassification of phenome-
non — if the map plays role of database mining and
decision support tool, then the key process is dis-
tribution of data sets to classes for easy understand-
ing of phenomenon nature and importance. The
phenomenon has many attributes and weight of
attributes is changing according to situation — quick
classification algorithms are necessary.

U To solve cartographic visualization on devices with
limited size of display — at the lowest level mobile
devices are usually used, such devices have dis-
plays, which cannot be regularly used for tradition-
al maps. It is necessary to design symbolic non-
geodetic cartographic representation with multi-
scale capabilities and irregular movement over map
space.

U To design symbol sets that will take into account
device capabilities and user’s psychic status — sym-
bology plays important role in perception of fea-
tures in map and strongly supports cognition of
spatial patterns. In case of emergency situations,
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we need to consider stressful situations that lead
to errors in perception of all involved persons. Sym-
bols must reflect such situations, but also need to
respect customs in a particular thematic area.

U To involve dynamics into cartographic representa-
tion —temporarily unstable and changing conditions
play important role in emergency management.
What happens if ..., and what is the extent of mov-
ing phenomena are the most obvious questions to
be answered. All these aspects must be expressed
in proper cartographic representation through in-
volvement of animation and time stamps.

Cartographic visualization in emergency manage-
ment can play a key role as an instant decision support
tool. For such a task, it is necessary to encourage and
support general standardization activities in emergency
management area. But even more important is involve-
ment of new technologies of electronic and mobile map-
ping. Future maps for emergency management must be
more schematic and individual then current maps. Ac-
cording to user environment, it is necessary to provide
deep research in the area of usability (both map content
and map controls must be focused) to improve intuitive-
ness of usage. Maps must to be tailored to user, not vice
versa, especially in this domain.

Conclusion remarks and directions for
future work

The tasks of all organizations caring for nature risks
and disasters are to reduce them and - when they occur
— ensure safety of human lives. The ICA and many car-
tographers work in this field mapping phenomena con-
nected with nature risks and disasters, showing the way
to draw and read the maps and in this way they are in-
cluded in the processes of people's education. The way
for data capture, collection, classification and visualiza-
tion is shown and many different ways for management
with cartographic presented data are known.

All efforts could be directed to the education proc-
ess: it could start from the school curriculum and extend
the geography lessons with specific topics. In this way,
mapmakers should present the necessary data in school
atlases and some practical tasks could be done on the
available data and information for region needs.
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