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Outline
ÅThe course covers basic knowledge of environmental quality 

assurance and condition assessment. The aim of this course 
is to serve knowledge 
Åto prepare the technical documentation of environmental protection;

Åto understand the operation and objects of environmental facilities and 
to recognize the opportunities for further development;

Åto plan, conduct and control the environmental impact assessment 
procedure;

Åto design and operate Environmental Management Systems (EMS)



Project works- conditionassessment

Å10-15 minindividualppt presentationsfollowingthe recommended
structureof thesispresentations(Introduction, Problemstatement, 
Analysis, Discussion, Conclusions, References)

ÅProject:
ÅChosen country or area

ÅChosen topic



List of conditionassessmentproject topics:

ÅEnvironmental condition assessment of
ÅWater (supply, usage, condition)

ÅSoil and geological medium (sensitivity, vulnerability)

ÅClimate change and its effects on a region (water balance, extreme weather)

ÅIndustrial emissions (energy, production, transport)

ÅAgricultural emissions

ÅRenewable energy

ÅWaste and sewage treatment

ÅAir quality and pollution

ÅBiological contamination, pandemy, biological weapons



EnvironmentalQualityAssuranceand 
ConditionAssessment

ÅFirstwe will repeat what is:

ÅEnvironment

ÅEnvironmentalimpact

ÅEnvironmentaluse

ÅEnvironmentalprotection

ÅPollution



Environment

The surroundings or 
conditions in which we 
live and operate 
(organic, inorganic i.e.,
artificial)



Environmentalelements

ÅNatural environmental elements
ÅSoil and geological medium 

(bedrock, minerals, sediments)
ÅWater (surface and subsurface)
ÅAir
ÅBiosphere (plants, animals, 

microorganisms)

ÅArtificial (built) environment 
(settlements, road networks, etc.)



EnvironmentalPollutant

Substances or mixtures of substances,  their  degradation products, 
which, if released into the environment, may adversely affect the 
condition of environmental elements or harmful to human health 
or have a negative effect on environmental use. 

Primary and secondary pollutants ??????



ÅSourceof pollutants: placeof origin

ÅPollution/ Contamination: dischargeof 
contaminants(PROCESS!)

ÅPollution/ Contamintion:

the resultof the contamination
characterizedby the levelof 
contamination(STATUS!)

reminder



ÅEmissionis the releaseof primary pollutants from a 
source. Furthercontaminantsformed from a primary
contaminatedare referred to assecondary
contaminats(SECONDARY POLLUTION)

ÅImmissionis the measurableenvironmental
concentrationof pollutants releasedfrom emmission
sources

EMISSIONAND IMMISSIONLIMITS!

Hg CuCO

PM10 500 

Õg/m3

Beijing

reminder



ÅThe sourceof contaminationaccordingto the spreadof the pollutant

ÅPOINT SOURCE (local pollution): the emissionsourcedelivers the
pollutant to a givenmediumat a well-defined location (factory
chimney, channelinlet to an openwater receiver)

ÅEXPANDED SOURCE- Spatiallydistributed releaseof pollutants into
the environmentalelement (surface, diffuse of non-point pollution): 
entersthe mediumover a largespatialextent (e.g. plant protection
product, slurry, fertilizer usein agricultureand its leachingto surface
water).

ÅSurface source(air): anyambientair pollutant activityor material
storagethat is not a point or building source.

ÅEXAMPLES for different sourcesof contamination



LOCAL POINT SOURCE AND DIFFUSE SOURCE

?

???
??

?



?

MOVING POINT SOURCE





DIFFUSE LOAD: this includes the amount of material washed away by

rainfall from the immediate catchment area and the infiltration from

groundwater





?

leaching

infiltration



Environmentalprotection

ÅA system of activities and measures to protect, improve and   
prevent the deterioration of natural environmental elements 
(soil and geological medium, water, air, ecosystem, landscape) 
and artificial environments to 

ensure the health and survival of mankind and the ecosystem.

ÅThe level of environmental protection is strongly connected to 
the stage of development (economic, technical, social, cultural, 
scientific, political and legal).



Environmental protection ςNature conservation

Nature conservation and landscape protection is an important PART OF ENVIRONMENTAL PROTECTION

NATURECONSERVATION

Å Protectionof somechosenconservationareasof natural environment
(the hotspotsof biodiversity)

Å Toolsof natureconservationareTHE LIMITATIONor COMPLETE 
TERMIATIONOF HUMAN ECONOMIC AND OTHER ACTIVITIto
ELIMINATE THE ANTHROPOGENIC EFFECT and to PRESERVE THE 
ORIGINAL STATE OF NATURAL ECOSYSTEM.

Å AIM: to PRESERVEBIODIVERSITY

ENVIRONMENTAL PROTECTION

THE PROTECTION OF NOT ONLY THE NATURAL ENVIRONMENT, BUT BUILT (I.E. ARTIFICIAL) ENVIRONMENT 
AS WELL.

AIM: TO ORGANIZE HUMAN ACTIVITIES(INDUSTRIAL, AGRICULTURAL, TRANSPORTATION, ETC.) IN A WAY 
TO PRESERVE THE NATURAL AND ARTIFICIAL ENVIRONMENT OF HUMANITY.

BALANCING ςCOMPROMISE SEARCH, BUT CONSERVATIVE ESTIMATION AND APPROACH! 
(in environmental protection, a conservativerisk/ management approachis when the worst-case 
scenario is taken into account during planningor permitting environmental use) 

In the long run, nature conservationareascanbe only maintainedwith the elimination or reduction of 
harmful effects!



EnvironmentalProtectionHierarchy(source: epa.gov)

Pollution prevention (P2) is any practice that 
reduces, eliminates, or prevents pollution at 
its source, also known as "source reduction."

ÅSource reduction is fundamentally different 
and more desirable than recycling, 
treatment and disposal.

ÅThere are significant opportunities for 
industry to reduce or prevent pollution at 
the source through cost-effective changes in 
production, operation, and raw materials 
use.

ÅThe opportunities for source reduction are 
often not realized because existing 
regulationsfocus upon treatment and 
disposal. 



EnvironmentalPollution

Physical, chemical or biological changes in the properties of
environmental elements which have an adverseeffect on the health,
survivalor well-beingof humansand/or other living organisms.

IN SHORT: SUCCEEDENVIRONMENTALLIMIT VALUESORTHEILLEGAL
DISPOSALOFWASTE

(BELOWLIMIT: ENVIRONMENTALLOAD)

CAUTION:α5hbΩ¢BEENCHANTEDBYLIMIT±![¦9{έ!!!



Thresholdlimit  values(TLVs)

Forphysical,chemical,biochemicalor biologicalparameters

Presence/absence: whether a component is found in the examined
medium, or not (zero tolerance ςe.g. Pseudomonasaeruginosain
drinkingwaterςlimit value0/250ml water)

Quantitative: a smallconcentrationof the givenparameteris permissible,
so the purpose of test is to determine the exact quantity to see the
extentof anydeviation

Standards: precededby thoroughresearch(standardization,regulations)







Data often used in developing an occupational exposure

Source: April Weber, 2011



Exposure

Source: https://matracking.ehs.state.ma.us/



Productionand sale

ÅThe annualglobalproductionof chemicalshas risenfrom 1 million tonnes
(1930) to over 400 million tonnes.

ÅOnthe communitymarket, slightlymore than 100 000 different
substancesaretradedof which30 000 succeedthe annualvolumeof 1 
tonne. Internationally, approx. 200-1000 newsubstancesareintroducedin 
a year.

ÅAccordingto World Wildlife Found(WWF) 80% of chamicalsusedin bulk
haveneverbeentested for human healthόΧwhat about ecological
effects???)



Whatis an environmental
contamintant/pollutanttoΧ

Åambient air 

Åsurfacewater

Åsoil and geologicalmedium/subsurfacewater?



Properties
(hazard)

RISK

Exposure

Annualvolume



Carcinogen?

SAFETY SHEETS!  ĄHazardstatements(H350 and H351)



Carcinogen?

SAFETY SHEETS!  ĄHazardstatements(H350 and H351)

IARC(INTERNATIONAL AGENCY FOR RESEARCH  ON CANCER)  

Last update: 12 August2022.   1035 substances

More than 40 years of data collection !!! 

https://monographs.iarc.fr/agents-classified-by-the-iarc/

https://monographs.iarc.fr/agents-classified-by-the-iarc/
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Carcinogen?

SAFETY SHEETS!  ĄHazardstatements(H350 and H351)

IARC(INTERNATIONAL AGENCY FOR RESEARCH  ON CANCER)  

Last update: 12 August2022.   1035 substances

More than 40 years of data collection !!! 

https://monographs.iarc.fr/agents-classified-by-the-iarc/

EPA USA(ENVIRONMENTAL PROTECTION AGENCY)

European Union: REACH (in force: EC 1907/2006) Annex. XVII. Carcinogensubstancesare listed in 
Appendix 1, Entry28. (Entry29. is listing mutagens)

Carcinogenscategory1A and 1B 

WHAT IS REACH?Ą separateslide

https://monographs.iarc.fr/agents-classified-by-the-iarc/


Whatis REACH?

REACH (EC 1907/2006)aims to improve the protection of human health and the 
environment through the better and earlier identification of the intrinsic properties 
of chemical substances. 

This is done by the four processes of REACH, namely the Registration, Evaluation, 
Authorisationand restrictionof CHemicals. 

REACH also aims to enhance innovationand competitiveness of the EU chemicals 
industry.
αNo data no marketέ phylosophy: the REACH Regulation places responsibility on 

industry to manage the risks from chemicals and to provide safety information on the 
substances.

The Regulation also calls for the progressive substitution of the most dangerous 
chemicals (referred to as "substances of very high concern") when suitable 
alternatives have been identified.

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32006R1907


AnnexXVII REACH
ÅThe restricted substances (on their own, in a mixture or in an article) 

are substances for which manufacture, placing on the market or use is 
limited or banned in the European Union.



ECHA (European ChemicalsAgency) table

ÅA table has been prepared by the European Chemicals Agency (ECHA) 
to facilitate the searching of restricted substances in the Annex XVII of 
the REACH Regulation, and the table provides additional information 
related to the specific restriction entry.



Categories Criteria

CATEGORY 1:

Known or presumed human carcinogens

A substance is classified in Category 1 for carcinogenicity on the basis of epidemiological and/or animal data. A substance

may be further distinguished as:

Category 1A: Category 1A, known to have carcinogenic potential for humans, classification is largely based on human evidence, or

Category 1B: Category 1B, presumed to have carcinogenic potential for humans, classification is largely based on animal evidence.

The classification in Category 1A and 1B is based on strength of evidence together with additional considerations (see

section 3.6.2.2). Such evidence may be derived from:

Åhuman studies that establish a causal relationship between human exposure to a substance and the development of

cancer (known human carcinogen); or

Åanimal experiments for which there is sufficienta evidence to demonstrate animal carcinogenicity (presumed human

carcinogen).

In addition, on a case-by-case basis, scientific judgement may warrant a decision of presumed human carcinogenicity 

derived from studies showing limited evidence of carcinogenicity in humans together with limited evidence of 

carcinogenicity in experimental animals.

CATEGORY 2:

Suspected human carcinogens

The placing of a substance in Category 2 is done on the basis of evidence obtained from human and/or animal studies,

but which is not sufficiently convincing to place the substance in Category 1A or 1B, based on strength of evidence

together with additional considerations (see section 3.6.2.2). Such evidence may be derived either from limiteda evidence

of carcinogenicity in human studies or from limited evidence of carcinogenicity in animal studies.

http://www.legislation.gov.uk/eur/2008/1272/annex/i?timeline=false#f00088
http://www.legislation.gov.uk/eur/2008/1272/annex/i?timeline=false#f00088




Identification criteria for persistant(P) bioaccumulative(B), toxic (T), very persistant(vP) and very toxic (vT) substances

Persistant(P) 
criteria, half life 

(days)

Verypersistant(vP) 
criteria, half life 

(days)

Bioaccumulative
(B) criteria,  

bioconcentration
factor

Verybioaccumulative
(vB) criteria,  

bioconcentration
factor

Toxicity(T)
Criteria

a) NOEC or EC10 is lower than 0.01 mg/l;                                                                                                                   
b) Basedon the 1272/2008/EC directive, substanceis 

classifiedasa carcinogen(categoryI and II), 
mutagenor reprotoxicagent

c) Thereareother evidencesfor the chronictoxicity
e.g.  The substance is classified as 
a SpecificTargetOrganToxicant (STOT)(it produces 
specific target organ toxicity/systemic effects that 
are not specifically addressed elsewhere in the 
GHS). All significant health effects that can impair 
function, both reversible and irreversible, 
following single exposureor repeated exposure, 
are included.

Seawater > 60

> 60
Aquaticspecies > 

2000
Aquaticspecies> 

5000Freshwateror
estuary

> 40

Seasediment >180 

> 180 
Freshwateror

estuarysediment
> 120

SOIL > 120 > 180 



Whatis consideredasenvironmental
contaminant/pollutant(i.e. harmful

substance/chemical?

Ambient air (Hungarianlow):

4/2011. (I. 14.) VM decree: technological(general: 228 organic
substance+ 11 carcinogenand procedure-specific: 56 procedure
(e.g. steelconstruction, fertilizer production, etc. ) emissionvalues; 
air load level exposurelimits (20 substancewith a specialattention
to air pollutants of major importanceand carcinogenair pollutants
immissionvalues), air pollutants planningvalues(166 substances+ 
sedimentingdust!), disclosure(information) and alert thresholds
(sulfur dioxide, nitrogen dioxide, carbonmonoxide, particulate
matter PM10, ozone) , critical air load levelsset to protect
ecosystems(sulfur dioxide, nitrogen oxides, ammonia, near-ground
ozone, 9 typesof aerosolsincludingmetal-containingones)



AIR POLLUTANTSOF MAJOR IMPORTANCE
4/2011.(I.14.) VM DECREE

Sulfurdioxide, nitrogen dioxide, carbonmonoxide, particulate
matter PM10, lead, mercuryand benzene(carcinogenair pollutant), 

ozoneis in a separatesection

α/9w¢!Lb /!wLbhD9b !Lw th[[¦¢!b¢{έ 

Arsenic, Cadmium, Nickel, Benzo(a)pyrene, Chromium, Beryllium, 
1,3-Butadiene, Dioxinsand furans, Tetrachloroethylene, 
Trichlorethylene, Vinyl chloride,

Specialitem: asbestos

butadieneTrichlorethylene, 

Tetrachlorethylene
Vinyl

chloride

Benzo(a)pyrene



Asbestos

ÅAsbestos refers to six naturally occurringsilicate minerals. 

ÅAll are composed of long and thin fibrouscrystals, each fiber being 
composed of many microscopic 'fibrils' that can be released into the 
atmosphere byabrasionand other processes. 

ÅAsbestos is an excellentelectrical insulatorand is highly resistant to 
heat, so for many years it was used as a building material.

ÅHowever, it is a well knownhealth hazard, and today the use of asbestos 
as a building material is now illegal in many countries. Inhalation of 
asbestos fibres can lead to various serious lung conditions, 
includingasbestosisandcancer.

https://en.wikipedia.org/wiki/Silicate_minerals
https://en.wikipedia.org/wiki/Crystal_habit
https://en.wikipedia.org/wiki/Abrasion_(mechanical)
https://en.wikipedia.org/wiki/Electrical_insulator
https://en.wikipedia.org/wiki/Health_hazard
https://en.wikipedia.org/wiki/Asbestosis
https://en.wikipedia.org/wiki/Cancer


Electron microscopic image of asbestos fibers

10 MICRON

Drinking water?







Surface water

Å10/2010. (VIII. 18.) VM decree on surface water contamination limit 
values (connected to Water Framework Directive to determine the 
general chemical and physical properties of water affecting biological 
elements such as priority and other substances)

56 priority substance, 4 other harmful substance (zinc, copper, 
chrome, arsenic)

Å28/2004 (XII.25.) KvVM decree on  emission values of water 
ǇƻƭƭǳǘŀƴǘǎΧ

(technological: 37ςtypes of technology, areal: 35-types of parameters, 
parameters for release to public sewer: 40 parameters, unique limits: 
54 parameters)



Soiland subsurfacewater

219/2004. (VII. 21.) Government Regulation

About the protection of subsurface water and its implementing 
regulation: 

6/2009. (IV. 14.) KvVM-E¿M-FVM joint decree



(B) Contamination threshold value

K (1-2) : hazard classification according to toxicity, degradation and accumulation in human body

Approx. 180 substance



Examplefor secondarycontaminantin soil-groundwatersystem:

Amongchlorinatedhydrocarbonsubstancesin soil:  

CI                        CI
tetrachloroethylene C      C

Cl                    CI

[RfD: mg/bodyweightkg/ day]

όαdryέ cleaning) degradationin low oxygenenvironments

H
Vinyl cloride*             C      CH      Cl

H

Whichis more water solubleand more reactivewith proteinsand nucleicacidsthan the
parent compound.

Water solubility: 150 mg/L

CSForal : 0,052        

CSFinhalation: 0,002

RfDo = 1.0E-02, (i:1,4E-01)

Water solubility : 2670mg/L

CSForal : 1,5       

CSFinhalation : 0,03

RfDo = 3.0E-03 (i:2,8E-02)



EnvironmentalImpact

ÅChanges in the environment arising completely or partially 
from a natural process, phenomenon or activity of an 
individual or an organization, its products or its services. 

ÅEnvironmental impact can be favorable or unfavorable.

ÅIn short: any activity with an impact on the environment (or 
on one of the environmental elements)



Use of the environment

ÅAn activity subject to permit for the use or exposure of the 
environment or an environmental element.

Use of the environment:

bring  change into the 
environment, 

the usage of environment or an 
element as a natural resource 
(e.g., ecosystem service)

Environmental impact:

release of a substance or energy 
into the environment

THE QUESTION IS: Where is the 

threshold between 

environmental impact and 

environmental contamination?



General rules for the use of environment

ÅThe use of environment should be organized and carried out in a way to 
ÅCause only a minimum impact on environmental elements;
ÅPrevent pollution;
ÅExclude damage of the environment.
ÅThe use of environment should be organized and carried out in a way to 

ÅThe use of environment should be carried out following the precautionary 
principle, the sound and prudent use of environmental elements, the 
minimalizationof waste and the recycling/reuse of natural and produced 
materials.
ÅAs prevention, the most effective solution should be used to minimize the 

environmental impact and in the case of activities covered by specific 
legislation, best available techniques (BATs) should be used.



Environmental Quality Assurance and 
Condition Assessment

ÅQuality assurance cannot be discussed without condition
assessment!

ÅClaim: Environmentalobjectivesand tools for developmentcannot
be determinedwithout the accurateexplorationof the current state
of environmentalquality. Changesin quality and stocksof natural
resourcesandthe socialneeds/intentionsshouldbeall evaluated.

ÅEnvironmental quality assurance: integrated, interdisciplinary
approach!Partof the comprehensiveenvironmentalmanagement.



Environmental
management
Reasonable, economical, 

environmentallyfriendly, low-
waste, pre-lanned, long-term, 

sustainableuseof natural
resourcesthrough effective

conservation.



Environmental
management
Reasonable, economical, 

environmentallyfriendly, low-
waste, pre-lanned, long-term, 

sustainableuseof natural
resourcesthrough effective

conservation.

ENVIRONMENTALSAFETY

THE CONDITIONOF ENVIRONMENTAL
ELEMENTS(EXOTOXICOLOGY? 
MONITORING?)

USAGEOF NATURALRESOURCES

USEOF ENVIRONMENT
AND RESOURCES, 
ENVIRONMENTALLOAD

IPPC PERMIT

ENVIRONMENTALREVIEW

ENVIRONMENTALPERFORMANCE 
REVIEW

ENVIRONMENTALPROTECTION

NATURECONSERVATION

POLLUTANTS
(E.G. POP, EDC, EMP)?

MITIGATION

DAMAGECONTROL

REMEDIATION

SEWAGETREATMENT

WASTEMANAGEMENT

DISASTERCONTROL
MANAGEMENT

PROTECTIONOF CRITICAL
INFRASTRUCTURES

BIOLOGICALCONTAMINANTS

CORPORATE ENVIRONMENTAL MANAGEMENT AND QUALITY ASSURANCE SYSTEMS
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Environmental condition assessment

ÅIn the context of environmentalassessment,changesin the state of
environmentalelementsand their systemsmust to be analyzedin a
contextwith triggeringeconomic,socialandenvironmentalprocesses.

ÅWith a complexanalysis,the processcanbe describedso the effects
can be more, or lesspredicted. Giventhat data sources,information
setsarediverse,analysis,modelsandinformationsystemsareessential.

ÅEXAMPE: the environmentalconditionof Hungary



Helpfor yourproject



Water

ÅThe hydrology of Hungary is mainly 
determined by the location of the country

ÅThe amount of water entering the country is 
114 billion m3/year while the amount ofwater 
leaving the country is 120 billion m3/year.

ÅThese figures shows that the Hungarianwater 
balance is negative.

Åthe quantity and quality of our watercourses 
are primarily determined by waters coming
from abroad,





ÅHungaryhas185 groundwaterbodiesthat can be divided into three
main hydrogeologicaltypes from a geologicalpoint of view: porous,
karstandmountainous.

Å95 of our groundwater-bodies are bordering at least one
neighbouringcountry.

ÅAnother important hydrologicalfeature of groundwaterbodiesis the
type of their connection with surface water, wet habitats. 115
groundwater bodies have significant ecosystem connection
dependingon water.



ÅIn Hungary, the protection and sustainable use of water resources is 
one of the stateresponsibilities related to water management.

ÅThe common water policy strategy (called2000/60/EC Water
Framework Directive, hereinafter referred to as WFD) adopted in July
2000, was a major step forward in water-related European Union 
regulations.

Å77% of water bodiesneed some intervention to reach the targeted 
good condition(2016).

ÅWater pollution from agricultural activities is one of the most serious 
environmentalproblems.



ÅQualityof surfacewater (ClassI. ςblue, ClassII. ςgreen, ClassIII. 
yellow, ClassIV. ςred, ClassV. ςblack(HungarianStandard 12749)



1,5 naphthalene
disulfonatein 
Raabriver

Tisza cyanidespill



Blue: scarcityproblems
Red: qualityproblems(geohydrological)

Great Plain:
- Quantitativerisk(scarcity)
-Naturallyoccuringqualityproblems
- Smallwater facilities(safeoperation?) 



Soil

ÅIn Hungary,the proportion of artificial surfacesincreasesyearby year
while the area of cultivated arable land decreasedby nearly 9%
between1990and2016

ÅInternationaloutlook: In 2015, in the frameworkof LUCAS(LandUse/
CoverArea FrameStatisticalSurvey),the cover and land use of the
Earthhasbeen repeatedlysurveyedin the 28 memberstatesof the
EuropeanUnion. Theresultsshow that nearly40% of EUterritory is
coveredby forestsandother woodedareas. Theproportion of built-in
and other artificial areas is the highest in Malta (23.7%), and the
lowest (1.4%) in Latvia. In Hungary,basedon the LUCASsurvey,this
indicatoris4.1%whichiscloseto the EU-28average(4.0%).



Soil

ÅAmong the factors that threaten soil
functions, the most recent data are
available on saline accumulation
(salinisation) based on the 2016
measurements.

ÅThe most harmful is soda (sodium
carbonate) because the most crops
have a significantdecreasein yield in
caseof even0.05%sodacontent.



ÅRegarding of the heavy metal
content of the soil, soil quality in
Hungarycan be consideredto be
excellent, heavy metal content
exceeding the limit can only be
found in the localizedareaof some
former heavy industry centres
(mostlynon-agricultural).

ÅIn our country, nearly 2.3 million
hectaresof landare endangeredby
water andwind erosion.



Environmentalremediation(source: Herman 
Otto Institute)



Air quality

ÅThequality of the ambient air dependson the amount of pollutants
emitted, the meteorologicalconditions,the terrain of the area, the
degreeof contaminationfrom the built-in andthe largedistance.

ÅThe most effective measure is prevention, therefore all activities
shouldbe designedand implementedin a way to minimizeairborne
emissionsandpollutants.

ÅNowadays,solid fires havebecomean increasinglyimportant source
of air pollution, partly because of the increase of fuel prices,
especiallyof naturalgas



PM10emissions from 2005 to2015

Sulfurdioxideemissiondata by

sector by 2015

Evolutionof nitrogen oxidesemissions

in 2005-2015





Builtenvironment

ÅOn October 1, 2016, at thetime of the microcensus, 9 million 804,000 
people lived in Hungary.

ÅConsidering the population characteristics of the settlement network, 
it can be seen that there areseven large cities in Hungary that have a 
population of over 100,000. In Budapest, with 1.7 millioninhabitants, 
there are five districts with a population of over 100,000.

ÅWith the exception of CentralHungary, the population of all regions 
has decreased since 2011.



ÅAverageageof housingstockin Hungary (2011)

ÅChangesin the numberof dwellingsin Hungary

ÅAnd the numberof built dwellingsin the 1990-

Å2006 period

Urban climate
ÅDue to concentrated human activity in settlements, local climatic 

conditions can changesignificantly(e.g. city heat islandeffect).



Conditionassessment

A framework that integrates all types of
environmental assessments (from
Cormier and Suter,2008).
The assessment and management
process typically begins with either a
condition assessment, based on a
monitoring program, or a risk
assessment for new chemicals, new
effluents, etc.



Disaster management and disaster

biology

Definition, types and 

management of disasters

Dr. Edit Kaszab



Disaster - Catastrophe

ÅGreek words meaning Ăbad starò and Ădown turningò

Å



To define disaster we have to start with safety

Safety is the Ălack of danger, riskò or the condition of being protected from harm.

IN THE EVENT OF RISKS AND THREATS

SAFETY IMPROVES EFFECTIVE 

PROTECTION AND REDUCES 

DAMAGES AND LOSSES

TO A SOCIALLY TOLERABLE

LEVEL.

DIMENSIONS OF SAFETY Ą
Safety

Political

Economical

EnvironmentalPublic

Military



Environmental safety

ÅThe European Communityôscapacity to develop, considering the limited 

environmental resources, and to avoid environmental damage.

Å~ SUSTAINABLE DEVELOPMENT

ÅThe narrowing environmental resources and international environmental

pollution are leading to cross-boarder conflicts.



Environmental safety/security definition 2.

ÅĂThe level of protectionò of 

environmental elements against

human activities such as

technical, technological

processes.

ÅAt the same time, it represents a 

state of nature and environment

which neither directly, nor

through human activities

endangers man, and its natural, 

artificial environment.

ÅĄ KEEP ENVIRONMENTAL 

RISKS IN A SOCIALLY 

TOLERABLE LEVEL.



What is the socially acceptable level of environmental risks?

ÅLimit valuesJ (emission, immission)

ÅNote: based on our current knowledge!

ÅBiological safety

ÅChemical safety (including safety instructions for transportation of hazardous

materials)

ÅIndustrial safety

ÅNuclear safety

ÅPhysical safety (i.e. protection against natural disasters)

What are the main areas of environmental

safety?



ÅDisaster: a state or situation (e.g. natural, biological of

fire event) suitable for the declaration of an

emergency, or a qualified situation or state that has not

reached the emergency level, but endanger or destruct

human life, health, material values, basic services,

natural environment or natural values in a way that is

beyond the capability of the designated organizations or

requries the introduction of special measures and

continuous, coordinated cooperation between councils,

and state agencies. In some cases, disasters requires

international assistance.



Types of disasters (location, origin)

(Barlai ®s KŖv§g·, 1996)

ÅLocated: single, well-defined events of high intensity.

ÅĂThresholdòdisasters: more extensive, but usually

moderate, slow-growing phenomena.



Location and  extension

ÅLocal disasters: usually no larger than the factory size, local forces can 

solve the problem.

ÅRegional disasters: exceed the capacity of local organizations, coordinated 

efforts of several localities is required.

ÅNational disasters: It affects several regions and requires central resources 

and government-level control.

Å International disasters: multi-country disasters, continental or global.



Intensity

ÅRelative disasters: events of a smaller area, but of an intense nature. 

Usually it can be solved locally, e.g. rainstorms, windstorms, traffic accidents.

ÅModerate disasters: High-intensity, large-scale events. Destruction on a 

scale that local forces can no longer repair (e.g. dam breaks, floods)

ÅAbsolute disasters: huge damage occurs, often only internationally 

manageable, often global. (earthquake, tsunami, fire storm, war).



Spatial and temporal dimensions

ÅStatic: occurs at the site of origin and can be

remediated there.

ÅDynamic: It usually begins with an accident and then

spreads through continuous, intermittent or sudden

development. It is often the trigger for new, secondary

disasters.

ÅFast running (seconds, minutes). E.g. windstorm,

explosion.

ÅMedium (hours, days ). E.g. flood.

ÅSlow (months, years). E.g. drought, environmental

pollution.



Main categories of disasters

Natural
Hydro-

meteorological

Technical

Linked to human 

activity

Geological



Types of disasters

ÅArtificial (civilization or technological): caused by human 

activity, that can be intentional (e.g. war), sociological

(e.g. famine, overpopulation), industrial, transport

addidents, epidemic, or civilization (acid rain, ozone

hole)

ÅNatural: events triggered by natural phenomena that can

be slow (years) or fast (minutes). Causative agent can

be geophysical, hydrological, climatological or biological.

ÅThere is often a connection between these two groups

Ą total disasters, chain of disasters



Main types of natural and artificial disasters

(Hal§sz-Nagy, 2002)

ÅFloods, inland waters, ice blocks, icy floods

ÅSnow blizzards, slides, mudslides, downpours, shoreline

ÅContainer and mine collapses, gas and water intrusions into mines

ÅEarthquake

ÅExplosions in industrial plants, warehouses, etc. 

ÅDamage caused by lightning, forest fires, agricultural and other large-scale

fires

ÅMass road accidents, rail accidents

ÅOther natural disasters strikes (eg locusts)

ÅArmed conflicts



Groups of natural disasters

Disaster subgroup Definition Main types

Geophysical
Events originating from the

earthôscrust

Earthquake, Volcano eruption,   

Tsunami, Mass displacement

(dry)

Meteorological

Events from small to medium, 

micro and meso-level 

atmospheric processes (from 

a few minutes to a few days)

Storm

Hydrological

Events resulting from 

fluctuations in the normal 

water cycle and / or flooding 

of water bodies

Flood, Mass displacement

(wet)

Climatological

Events triggered by long-term, 

meso- and macro-level events 

(climatic changes from 

seasonal to decade)

Extreme temperature, 

Drought, Wildfire

Biological

Disaster caused by

(pathogenic) living organisms 

or their toxic substances

Epidemics, Instect infestation, 

animals go berserk

http://www.emdat.be/glossary/9
http://www.emdat.be/glossary/9
http://www.emdat.be/glossary/9
http://www.emdat.be/glossary/9
http://www.emdat.be/glossary/9


ĂAll evidence suggests that, despite a recent

drop in the number of annual events in the past 

decade, the rising trend will only continue over 

time without significant changes in settlement 

and development patternsò (Coppola, 2015)



Man-made disasters

Å Technical: failure of power and utility systems, failures of 

technological processes, damage to facilities

Å Industrial: Hazardous material producing, user plant, 

warehouse failures, toxic substance release

Å Nuclear: failure of nuclear power plants, research reactors, 

isotopes

Å Transport: risks associated with the transport of hazardous

materials, accidents

Å Environmental: Pollution of environmental elements, nature 

destruction, landscape degradation

Å Biological: infections, epidemics, biological weapons

Å Social: crime, war, terrorist acts, sabotage, strike, riot, 

migration



Technologicaldisasters,like their naturalcounterparts,also

increasedin numberover thecourseof thepastcenturyat a

ratemuchgreaterthannaturaldisasters, skyrocketingfrom

less than 50 per year in 1980 to almost 350 per year in

2000. This graph also displays a recent drop in annual

technologicaldisastereventsbeginningin 2006. Again, it is

too early to know if this is thebeginningof anactualtrend

reversalor whether the longer term rise in technological

eventswill continue.



1991-2005



2001-2005



Effects of disasters

ÅHuman (human, physical, psychological)

ÅDestruction of material goods

ÅIndirect (e.g. for public utilities)

ÅGeographical

ÅEnvironmental

ÅEconomic



Val·ban tºbb e a katasztr·fa napjainkban?





The overall number of 

people affected by

disasters is rising

Source: Introduction to

International Disaster

Management



Total number of people affected by natural

disasters per 100 000 inhabitants from 1974-2003

Number of people killed by disasters 
by income class between 1991 and 
2005 (Note that drought includes
extreme temperature hazards.).



Disaster management

ÅDisasters have adversely affected humans since the dawn of our existence. 

ÅIn response, individuals and societies alike have made many attempts to 

decrease their exposure to the consequences of these disasters, developing 

measures to address initial impact as well as post-disaster response and 

recovery needs. 

ÅRegardless of the approach adopted, all of these efforts have the same goal: 

disaster management.

(Source: Introduction to International Disaster Management)



Disasters through history

(Source: Introduction to International 

Disaster Management)



History of disaster management

ÅVarious applications of disaster management appear throughout the

historical record.

ÅNoahôsark from the Old Testament, for example, is a lesson in the

importance of warning, preparedness, and mitigation.

ÅEvidence of risk management practices can be found as early as 3200 BC. In

what is now modern day Iraq lived a social group known as the Asipu. The

Asipu, used a process similar to modern-day hazards risk management

(analyse the problem, propose several alternatives, give possible outcomes)

= decision analysis

(Source: Introduction to International 

Disaster Management)



Modern roots

ÅMany of the concepts that guide todayôsdisaster management practice can 

be traced to the achievements of past civilizations. E.g.: Egypt
Å Floods have always confounded human settlements. However, some early civilizations made attempts 

to formally address the flood hazard. One of the most celebrated of these attempts occurred in Egypt 

during the reign of

Å Amenemhet III (1817ï1722 BC). Amenemhet III created what has been described as historyôs first

substantial river control project. Using a system of over 200 ñwater wheels,ò some of which remain 

to this day, the pharaoh effectively diverted the annual floodwaters of the Nile River into Lake Moeris. 

In doing so, the Egyptians were able to reclaim over 153,000 acres of fertile land that would have 

otherwise served no use (Quarantelli 1995; ESIS n.d.).

(Source: Introduction to International 

Disaster Management)



Modern roots

ÅThe roots of the modern fire department trace back 2,000 years to when the 

city of Rome was nearly destroyed by fire. Following the great fire, Emperor 

Augustus established a formal, city-wide firefighting unit from within the 

Roman army called the Corps of Vigiles. As a result, the firefighting 

profession became highly respected and, likewise, highly effective, and was 

emulated throughout the vast Roman Empire for 500 years.



Modern disaster management

ÅModern disaster management, in terms of 

the emergence of global standards and 

organized efforts to address preparedness, 

mitigation, and response activities for a 

wide range of disasters, did not begin to 

emerge until the mid-twentieth century.

ÅNational emergency management capacity 

began to take a more centralized role in 

the 1970s and ó80sas countries focused 

on the creation of national-level emergency 

management systems.



Modern disaster management

ÅOn December 11, 1987, the United Nations General Assembly declared the 

1990s to be the ñInternational Decade for Natural Disaster Reductionò 

(IDNDR). This action was taken to promote internationally coordinated efforts 

to reduce material losses and social and economic disruption caused by 

disasters, especially in developing countries, through capacity building.

The Yokohama strategy

ÅIn May 1994, UN member states met at the World Conference on Natural 

Disaster Reduction in Yokohama, Japan, to assess the progress attained by 

the IDNDR. At this meeting, they developed the Yokohama Strategy and 

Plan of Action for a Safer World. 



Yokohama strategy

Through this document, the UN affirmed that:

Å Impact of natural disasters in terms of human and 

economic losses has risen in recent years. Those 

usually most affected are the poor and socially 

disadvantaged groups in developing countries.

ÅDisaster prevention, mitigation, preparedness, and 

relief are four elements which contribute to and gain from 

the implementation of sustainable development policies.

ÅDisaster prevention, mitigation, and preparedness are 

better than disaster response in achieving [disaster 

reduction] goals. . . . Disaster response alone is not 

sufficient, as it yields only temporary results at a very high 

cost.



Yokohama Strategy

ÅThe world is increasingly interdependent. All countries shall act in a new 

spirit of partnership to build a safer world based on common interests and 

shared responsibility to save human lives, since natural disasters do not 

respect borders.

ÅThe information, knowledge, and some of the technology necessary to 

reduce the effects of natural disasters can be available in many cases at 

low cost and should be applied.

ÅCommunity involvement and their active participation should be 

encouraged to gain greater insight into the individual and collective 

perception of development and risk.



The adopted Yokohama Strategy and related Plan of 

Action for the rest of the Decade and beyond:

a. Will note that each country has the sovereign 

responsibility to protect its citizens from natural disasters;

b. Will give priority attention to the developing countries;

c. Will develop and strengthen national capacities and 

capabilities including the mobilization of non-governmental 

organizations and participation of local communities;

d. Will promote and strengthen subregional, regional, and 

international cooperation, with particular emphasis on:

Å- Human and institutional capacity-building and 

strengthening;

Å- Technology sharing, the collection, the dissemination, 

and the utilization of information;

Å- Mobilization of resources.



Yokohama Strategy

ÅThe international community and the United Nations 

system in particular must provide adequate support to 

[natural disaster reduction].

ÅThe Yokohama Conference is at a crossroad in human 

progress. United Nations and the world community can 

change the course of events by reducing the suffering 

from natural disasters. Action is urgently needed.

ÅNations should view the Yokohama Strategy for a Safer 

World as a call to action to implement policies and goals 

reaffirmed in Yokohama and to use the International 

Decade for Natural Disaster Reduction as a catalyst for 

change. (ISDR1994)



Four objectives of Yokohama Strategy

Å Increase public awareness about risk, vulnerability, 

and disaster reduction. 

ÅObtain commitment from public authorities to 

implement disaster reduction policies and actions.

ÅStimulate interdisciplinary and intersectoral 

partnerships, including the expansion of risk-

reduction networks. 

Å Improve scientific knowledge about disaster 

reduction. 


