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TYPES OF ENVIRONMENTALTYPES OF ENVIRONMENTAL
HAZARDSHAZARDS

 1. AIR POLLUTION
= harmful substances  (PM, NO₂, SO₂)

2. WATER POLLUTION

3. FLOODING RISKS

= contamination of water bodies
that is harmful to living beings

= likelihood of urban areas being
filled by water due to factors like
poor drainage, heavy rainfall
and urbanization

4. URBAN HEAT ISLANDS
= increase in temperature caused
by the built environment (asphalt,
concrete)



CAUSES OF ENVIRONMENTALCAUSES OF ENVIRONMENTAL
HAZARDSHAZARDS





URBANIZATIONURBANIZATION
= PROCESS THROUGH WHICH NON-URBAN AREAS ARE TRANSFORMED INTO      
URBAN SPACES, CHARACTERIZED BY THE GROWTH OF CITIES AND TOWNSNATURAL

LANDSCAPES                                             

HIGH DENSITY
INFRASTRUCTRUE

ZONES
Buildings
Roads
Utilities to accommodate
the population and demand
for resources 

PROBLEMS:
a) Heavy natural resource use                              
b) Loss of natural ecosystems
c) Pollution
d) Urban water runoff
e) Waste



INDUSTRIAL ACTIVITIESINDUSTRIAL ACTIVITIES
URBANIZATION INCREASED

INDUSTRIALIZATION

a) Tons of waste 
b) Resource drain 
c) Pollution 
d) Energy consumption 
e) Landfills 

PROBLEMS:





LOCAL PRACTISESLOCAL PRACTISES
Fastest-growing greenhouse gas emitter
One of the main contributors to the issue of high air pollution in
the cities
Third largest source of CO2 emmisions

Growing need to construct pavements in cities ---> heating

practises



LOCAL PRACTISESLOCAL PRACTISES
Increasing paved surfaces ----> worsening
heat islands

Water runoff carries pollutants into water
bodies, harming water quality

poor management is significant source of
GHG emissions

 
approximately 3-5 % of total GHG
emissions in cities

poor management ----> water
contamination through runoff



Cities = main contributors to climate change

High concetration of people and activities ----> major
consumers of energy and sources of GHG emissions

more than one-half, up to two thirds of global energy
consumption

Approximately half to 80 % of global GHG emissions

CLIMATE CHANGECLIMATE CHANGE
CLIMATE RISKS:
Rising sea levels
Extreme rainstorms
Heatwaves
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IMPACTS ON SOCIETY AND ENVIRONMENTIMPACTS ON SOCIETY AND ENVIRONMENT



PUBLIC HEALTH
Air pollution
Noise pollution
Factors of residental spaces
Heat islands
Some more: drinking water, solar
radiation, extreme weather



Particulate matter (PM), nitrogen
dioxide (NO2) and ozone (O3)
Respiratory and cardiovascular
diseases 
European Environment Agency
(EEA) reports – improvement 

AIR POLLUTION



AIR POLLUTION:
PREMATURE
DEATHS 



NOISE EXPOSURE



Children – reading impairment 
Adults – annoyed by noise, sleep
disturbance
About 48 000 new cases of ischaemic
heart disease 
About 12 000 premature deaths 

NOISE IMPACTS





FACTORS OF RESIDENTIAL SPACES
Rezidental air
contaminations 

Factors 
Sick building
syndrome  

Lightening (artificial)
Biological factors -
hypothalamus,
melatonin 
Intensity, color, type

Radon
= heaviest naturally
occurring chemical
element in the noble
gas group

Noise and vibrations 
Vibration sources
located in buildings
can be divided into
three groups





Families with young

children 

Seniors

Workers 

Drivers...

HEAT ISLANDS



Serious health consequences of heat
include:

Heatstroke caused by overheating of
the body
Sunburn caused by direct sunlight
Overheating causing dehydration, heat
exhaustion and fainting
Breathing difficulties, heat cramps
Circulatory and cerebral accidents such
as heat exhaustion or heat collapse

HEAT ISLANDS



ENVIRONMENTAL
DEGRADATION

Air pollution
Noise pollution
Heat islands
Outcomes



Ozone
Eutrophication
Acidification
Nitrogen oxides and sulphur
dioxide
Toxic metals 

AIR
POLLUTION 



NOISE
POLLUTION 



NOISE
POLLUTION

Quietness suitability
index 
Underwater noise 
Quiet areas 



Dryness 
Not retaining enough
water
Evaporation of water

Bad air circulation
Surroundings 

HEAT ISLANDS



OUTCOMES
Loss of natural habitats
and degradation

Temperature stress
Vegetation changes

Spread of invasive
species

Migration (change of
climate, resource
stress)

Limited resources for
wildlife

Water stress
Food stress

Altered Behaviour and
Phenology

Migration patterns
Reproductive Cycles



Direct economic costs
Disaster recovery 

Productivity losses 
Productivity of workers 
Disruptions to supply chain 

Rising energy and resource costs 
Higher energy demand
Water management costs

Costs to urban businesses and markets
Property devaluation 
Insurance
Tourism losses

Indirect economic costs
Public health expenses 
Migration and housing needs 

ECONOMIC COSTS
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POSSIBLE SOLUTIONSPOSSIBLE SOLUTIONS



A VISION FOR SUSTAINABLE CITIES OF THE FUTURE
What do you think a sustainable city of the future should looks
like?
What should it contains?
What would make you feel good there?

PARTICIPATIVE ACTIVITY 1



PARTICIPATIVE ACTIVITY 2
 1. choose one example of a possible solution
2. find a discussion partner and lightly present your chosen
example to each other
3. take it back and find another one to introduce to the other
partner again



EXAMPLES IN CR



The surface urban heat islands in the city of Brno 
May 24, 2001, mean air
temperature, 17.6 °C; minimum,
8.4 °C; maximum, 23.3 °C

June 15, 2006, mean air
temperature, 20.6 °C; minimum,
10.6 °C; maximum, 25.9 °C

flowchart summarizing basic
steps of LST derivation from

infrared imagery



residential 20%
industrial 14%
arable land, grasslands
34%
forests 29%
parks and water bodies 1%







CONCLUSIONS
Surface UHI intensity reaches 4.2 °C for 2001 and 6.7 °C for 2006

Arable land exhibits high variability, with very high maximum surface
temperatures comparable to those of industrial areas, especially for the 2006
image (fields with low percentages of vegetation cover)

Positive feedback loop

Vegetation cover explains the majority of LST-variability



Realisation of flood protection measures for the city of
Prague

Reaction to 1997 and 2002 (Q500) floods
Damage of 1 billion euro/24 billion czk

LINK

https://www.youtube.com/watch?v=D52V9lxpn_0


Grey measures (engineering infrastructure):
 Fixed barriers (levees, dykes, earth mounds, solid concrete walls) constructed
along the Vltava River. For instance, closure at Čertovka (Old Town), which is a
steel sliding door, 23.5 m length, 4.9 meters height, and weighting 45 tonnes
  Mobile barriers (workers regularly trained, yearly testing)
  Other measures, as closures, pumping systems and safety valves in the
canalisation network along the Vltava River



before measures
57.5 km2 was
threatened by
floods

52.5 km2 became
protected



Green and blue measures:
revitalization of smaller streams in the city
slow down the runoff and reduce the man-made modifications of riverbeds
enhancing landscape permeability
part of the Prague Climate Change Adaptation Strategy (2020)

The estimated total cost amounts to
145.94 Million EUR (2013)
Total net avoided damage costs are
(in Million EUR) between 168 (Q20)
and 2,003 (Q500)
Grey (80 year lifespan), green
indefinite
Proved themselves during 2013
floods

https://adaptacepraha.cz/wp-content/uploads/2020/08/adaptation_strategy_eng_web_compressed.pdf


Limiting factors: 
property rights
protection of cultural and historical heritage, which led to for
example using different materials for the measures in the city
center (stone over stainless steel, visual side also important)
conflicting views 

Responsibility? 
Ministry of Agriculture and Ministry of Environment for green
measures
Stakeholders for city adaptation measures: Prague City Hall,
Vltava River Basin (company), affected Prague districts, political
representatives, the Czech Hydrometeorological Institute +
other companies 



Transportation in Brno
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