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aŀǊǘƛƴ tƛǇƝǑƪŀ

ǇǊƻŦΦ wb5ǊΦ aŀǊǘƛƴ tƛǇƝǑƪŀΣ tƘ5Φ
¢ǊƴŀǾǎƪł ǳƴƛǾŜǊȊƛǘŀ Ǿ ¢ǊƴŀǾŜ
tŜŘŀƎƻƎƛŎƪł Ŧŀƪǳƭǘŀ
YŀǘŜŘǊŀ ŎƘŞƳƛŜΣ ƳŀǊǘƛƴΦǇƛǇƛǎƪŀϪǘǊǳƴƛΦǎƪ



tǊŜőƻ ǎŀ ǘǊŜōŀ 
ȊŀƻōŜǊŀǙ 
zmenou
ƪƭƝƳȅ ƴŀ ǵǊƻǾƴƛ 
miest?

DƭƻōłƭƴŜ ǊƛȊƛƪł Ǿ Ǌƻƪǳ нлнл

aŜǎǘł ǎǵΥ
- ƘƭŀǾƴȇƳ ǇƾǾƻŘŎƻƳ ȊƳƛŜƴ ƪƭƝƳȅ
- ƻōŜǙ ȊƳƛŜƴ ƪƭƝƳȅ

{ǾŜǘƻǾŞ ŜƪƻƴƻƳƛŎƪŞ ŦƽǊǳƳ нлнлΣ нлноΥ
http:/www3.weforum.org/docs/WEF_Global_Risk_Report_2020.pdf
https://www.weforum.org/agenda/2023/01/these-are-the-biggest-risks-facing-the-
world-global-risks-2023/

GlobalRisk Report 2023



5ƻǇŀŘȅ ȊƳŜƴȅ ƪƭƝƳȅ Ǿ ƳŜǎǘłŎƘ
CŜƴƻƳŞƴ ƳŜǎǘǎƪŞƘƻ ǘŜǇŜƭƴŞƘƻ ƻǎǘǊƻǾŀ

- ƴŜōŜȊǇŜőƴłje ŀƪǳƳǳƭłŎƛŀtepla, kedy sa vplyvomǾƮƴƘƻǊǵőŀǾǾȅǘǾłǊŀƳŜǎǘǎƪȇǘŜǇŜƭƴȇ
ostrov, ƴŀƧƳŅv ŘƾǎƭŜŘƪǳǾŜƯƪŜƧƪƻƴŎŜƴǘǊłŎƛŜpovrchov,ƪǘƻǊŞsaǇǊŜƘǊƛŜǾŀƧǵΣƳŀƧǵǾŜƯƪǵ
ǘŜǇŜƭƴǵkapacituaǎŎƘƻǇƴƻǎǙƴłǎƭŜŘƴŜȊŀŘǊȌŀƴŞteploǾȅȌŀǊƻǾŀǙόƴŀƧƳŅv noci).

MasselotP. et al. (2023) Excessmortality
attributed to heat andcold in 801citiesin
Europe. LancetPlanetHealth7 (4): E271ς
E281.

пΣо҈ ǵƳǊǘƝ Ǿ 
ŜǳǊƽǇǎƪȅŎƘ 

ƳŜǎǘłŎƘ Ǿ ƭŜǘƴƻƳ 
ƻōŘƻōƝΗ



5ƻǇŀŘȅ ȊƳŜƴȅ ƪƭƝƳȅ Ǿ ƳŜǎǘłŎƘ

tǊƝǾŀƭƻǾŞ ȊǊłȌƪȅ ŀ ǇƻǾƻŘƴŜ

- ǾȇǊŀȊƴȇƴłǊŀǎǘƛƴǘŜƴȊƝǾƴȅŎƘȊǊłȌƻƪǾŜŘǵŎƛŎƘkȊłǇƭŀǾłƳόǊƛŜőƴȅƳőƛǇƻǾǊŎƘƻǾȇƳύ

- ǇǊƝǾŀƭƻǾŞȊǊłȌƪȅpri ōǵǊƪŀŎƘa ǾȅǎƻƪłƪƻƴŎŜƴǘǊłŎƛŀƴŜǇǊƛŜǇǳǎǘƴȇŎƘpovrchovőƛ
ƴŜŘƻǎǘŀǘƻőƴłkapacitaƪŀƴŀƭƛȊŀőƴŜƧsiete v ƳŜǎǘłŎƘǾŜŘǵk vznikuǇǊƝǾŀƭƻǾȇŎƘ
ȊłǇƭŀǾ

Nemecko

IŀƴŘƭƻǾł

¢ǊǎǘŜƴł



Ako je na tom Trnava?

- ǾŜƯƳƛǘŜǇƭŞǵȊŜƳƛŜSlovenska bez priestorovej
ŘƛŦŜǊŜƴŎƛłŎƛŜǘŜǇƭƾǘςǇƭƻŎƘȇǊŜƭƛŞŦ

- ǇǊƛŜƳŜǊƴłǊƻőƴłteplota 9ς10ϲC

- ǇǊƛŜƳŜǊƴȇǊƻőƴȇǵƘǊƴȊǊłȌƻƪ400ς700 mm όȊǊłȌƪƻǾƻ
ŘŜŦƛŎƛǘƴŞǵȊŜƳƛŜύ

- ƴŀƧŘȅƴŀƳƛŎƪŜƧǑƝƪƭƛƳŀǘƛŎƪȇprvokςvietorόǇǊŜǾŀȌƴŜSZ)

- ƪǊŀƧǎƪŞmesto (>62 000 ƻōȅǾŀǘŜƯƻǾύs ƴŀƧƴƛȌǑƝƳ
podielomzelenev SR(iba2%)

- vlnyƘƻǊǵőŀǾǎǇƾǎƻōǳƧǵŎŜprehrievanie

- ŘƭƘǑƛŜobdobiesucha

- ǇǊƝǾŀƭƻǾŞȊǊłȌƪȅ



{ǘǊŜŎƘŀ ƴƻǾŜƧ ōǳŘƻǾȅ ƻōŎƘƻŘƴŞƘƻ 
ǊŜǙŀȊŎŀ ƴŀ bƻǾŜƧ ǳƭƛŎƛΦ

¢ǊƴŀǾŀ ƧŜ ƴŀ {ƭƻǾŜƴǎƪǳ ƭƝŘǊƻƳ Ǿ ǳǇƭŀǘƶƻǾŀƴƝ 
ŀŘŀǇǘŀőƴȇŎƘ ƻǇŀǘǊŜƴƝ ƴŀ ȊƳŜƴǳ ƪƭƝƳȅΦ

½ŜƭŜƴł ƛƴŦǊŀǑǘǊǳƪǘǵǊŀ

½ŜƭŜƴŞ ǎǘǊŜŎƘȅ ƴŀ ƻōȅǘƴȇŎƘ ōǳŘƻǾłŎƘ Ǿ 
komplexe !ǊōƽǊƛŀ.



wŜǾƛǘŀƭƛȊłŎƛŀ !Ǝłǘƪȅ ςǾƻŘƴȇƳ ǇǊǾƪƻƳ ƧŜ ƳŜŀƴŘǊǳƧǵŎƛ Ǉƻǘƾőƛƪ ǾƭƛŜǾŀƧǵŎƛ ǎŀ 
Řƻ ƧŀȊƛŜǊƪŀΦ LŘŜ ƻ ǳȊŀǾǊŜǘȇ ǾƻŘƴȇ ŎȅƪƭǳǎΣ ƪǘƻǊŞƘƻ ȊŘǊƻƧƻƳ ƧŜ ǎǘǳŘƶŀΦ

¢ǊƴŀǾŀ ƧŜ ƴŀ {ƭƻǾŜƴǎƪǳ ƭƝŘǊƻƳ Ǿ ǳǇƭŀǘƶƻǾŀƴƝ 
ŀŘŀǇǘŀőƴȇŎƘ ƻǇŀǘǊŜƴƝ ƴŀ ȊƳŜƴǳ ƪƭƝƳȅΦ

Trnava - 9ǳǊƽǇǎƪŜ 
mesto stromov



¢ǊƴŀǾŀ ƧŜ ƴŀ {ƭƻǾŜƴǎƪǳ ƭƝŘǊƻƳ Ǿ ǳǇƭŀǘƶƻǾŀƴƝ 
ŀŘŀǇǘŀőƴȇŎƘ ƻǇŀǘǊŜƴƝ ƴŀ ȊƳŜƴǳ ƪƭƝƳȅΦ

½ŀǘƛŜƴŜƴƛŜ ŀ ƻȊŜƭŜƴŜƴƛŜ ƭłǾƪȅ ƴŀ {ǘŀǊƻƘłƧǎƪŜƧ 
ǳƭƛŎƛ ǎ ŎƛŜƯƻƳ ȊƳƛŜǊƴƛǙ ŜȄǘǊŞƳƴŜ ǇǊŜƘǊƛŜǾŀƴƛŜ 
priestoru.



±ŜƎŜǘŀőƴŞ ǎǘǊŜŎƘȅ ŀǳǘƻōǳǎƻǾȇŎƘ ǇǊƝǎǘǊŜǑƪƻǾ ƴŀ ½ŜƭŜƴƻƳ ƪǊƝőƪǳΦ

¢ǊƴŀǾŀ ƧŜ ƴŀ {ƭƻǾŜƴǎƪǳ ƭƝŘǊƻƳ Ǿ ǳǇƭŀǘƶƻǾŀƴƝ 
ŀŘŀǇǘŀőƴȇŎƘ ƻǇŀǘǊŜƴƝ ƴŀ ȊƳŜƴǳ ƪƭƝƳȅΦ



½ŜƭŜƴŞ ǎǘǊŜŎƘȅ
- konceptαSponge/ƛǘȅάςŜŦŜƪǘƝǾƴŜǾȅǳȌƝǾŀƴƛŜκȊŀŘǊȌƛŀǾŀƴƛŜvodyv mestesŎƛŜƯƻƳȊƳƛŜǊƶƻǾŀǙdopadyklimatickejzmeny

- ǾȇȊƴŀƳƴŜƻǾǇƭȅǾƶǳƧǵǎƝŘŜƭƴǵƳƛƪǊƻƪƭƝƳǳaȊƴƛȌǳƧǵteplotu vƳŜǎǘłŎƘǇƻőŀǎƭŜǘƴŞƘƻobdobia
- ȊłƪƭŀŘƴȇƳmechanizmomjeŜǾŀǇƻǘǊŀƴǎǇƛǊłŎƛŀ.hŘǇŀǊƻǾŀƴƝƳvodysaȊƴƛȌǳƧŜteplotaƻƪƻƭƛǘŞƘƻprostredia

½ŀǳƧƝƳŀǾƻǎǙ: odparenie1 Lvodypredstavujeekvivalentcca0,7 kWhenergiepotrebnejnaǇǊŜǾłŘȊƪǳ
chladiacehozariadenia,teda1 mmȊǊłȌƻƪȊŀŘǊȌŀƴȇŎƘna100ƳчzelenejstrechyȊƻŘǇƻǾŜŘłǵǎǇƻǊŜ
70kWhenergiepotrebnejnachladeniebudovyvƭŜǘƴȇŎƘƘƻǊǵőŀǾłŎƘ



.ƛƻǎƻƭłǊƴŜstrechy ςαsmartά ȊŜƭŜƴł ƛƴŦǊŀǑǘǊǳƪǘǵǊŀ

½~ .ƻǘǘƻǾŀΣ ¢ǊƴŀǾŀ

Shafiqueet al. Photovoltaic-green roofs: A review of benefits,
limitations,andtrends. SolarEnergy,202, 2020, 485-497.

½ǾȇǑŜƴƛŜ ǵőƛƴƴƻǎǘƛ C± ǇŀƴŜƭƻǾ ƻ н - 8%.

Efekt ŜǾŀǇƻǘǊŀƴǎǇƛǊłŎƛŜ



½ŜƭŜƴŞ ǎǘǊŜŎƘȅ

{ǳōǎǘǊłǘ:
- ƪƯǵőƻǾȇkomponentǊƻȊƘƻŘǳƧǵŎƛoǵǎǇŜǑƴƻǎǘƛzelenejstrechy
- tlaknaƴŀƘǊłŘȊŀƴƛŜǇǊƛƳłǊƴȅŎƘǎǳǊƻǾƛƴƻǾȇŎƘzdrojov
- snahaoǳǇƭŀǘƶƻǾŀƴƛŜǇǊƛƴŎƝǇƻǾŎƛǊƪǳƭłǊƴŜƧekonomiky
- biouhliezőƛǎǘƛŀǊŜƴǎƪȇŎƘkalov,odpadovejbiomasy,
- ǎǳǇŜǊŀōǎƻǊǇőƴŞǇƻƭȅƳŞǊȅ -ǇǊƝǇǊŀǾŀƛƴƻǾŀǘƝǾƴȅŎƘǎǳōǎǘǊłǘƻǾ



9ȄǇŜǊƛƳŜƴǘłƭƴŀ ȊŜƭŜƴł 
strecha ςbudova PdfTRUNI P

E

V

V

V

D

SK

SS

SS

SS

SS S-B0

S-B10

S-B20

tǊƝǇǊŀǾŀ ŀ ǘŜǎǘƻǾŀƴƛŜ ƛƴƻǾŀǘƝǾƴȅŎƘ 
ŜȄǘŜƴȊƝǾƴȅŎƘ ǎǳōǎǘǊłǘƻǾ

S-B0ςǎǳōǎǘǊłǘ ōŜȊ biouhlia

S-B10ςǎǳōǎǘǊłǘ Ҍ мл ҈ biouhlia

S-B20ςǎǳōǎǘǊłǘ Ҍ нл ҈ biouhlia

EςǇƭŀǎǘƻǾŞ ƴłŘƻōȅ ƴŀ ȊłŎƘȅǘ Ŝƭǳłǘǳ

SSςǎŜƴȊƻǊ ǇƾŘƴŜƧ ǾƭƘƪƻǎǘƛ ŀ ǘŜǇƭƻǘȅ {a¢млл

SKςsenzor teploty kamenia

DςdataloggerTrueLog100

VςǾłƘȅ ǎ ǘŜƴȊƻƳŜǘǊƛŎƪȇƳsenzorom Zemic6LG

PςǎƻƭłǊƴȅ ǇŀƴŜƭ



M ςmeteostanicaGarni935PC

DςdataloggerTrueLog100

VςǾłƘȅ ǎ ǘŜƴȊƻƳŜǘǊƛŎƪȇƳsenzorom Zemic6LG

Q ςzariadenie QuattroǇǊŜ ȊōŜǊ Řłǘ Ȋ ǾłƘ

M

D VQ

Q

9ȄǇŜǊƛƳŜƴǘłƭƴŀ ȊŜƭŜƴł 
strecha



9ȄǘŜƴȊƝǾƴŜ ǎǘǊŜǑƴŞ ǎǳōǎǘǊłǘȅ

- ŀƭƪŀƭƛŎƪȇ ŎƘŀǊŀƪǘŜǊ

- Ǿȅǎƻƪȇ ƻōǎŀƘ t

- ŘƻōǊł ƪŀǘƛƽƴƻǾł ǾȇƳŜƴƴł 
kapacita

- Ƴŀƭł ƻōƧŜƳƻǾł ƘƳƻǘƴƻǎǙ

- ǾŜƯƪȇ ǑǇŜŎƛŦƛŎƪȇ ǇƻǾǊŎƘ

FLL {ǳōǎǘǊłǘ
{ǳōǎǘǊłǘ Ҍ 

10% biouhlie
{ǳōǎǘǊłǘ Ҍ 

20% biouhlie

t́ (g/cm3) - 1,04 ҕ0,02 0,95 ҕ0,00 0,96 ҕ0,01

ẃk (g/cm3) - 1,43 ҕ0,04 1,36 ҕ0,01 1,40 ҕ0,04

MVK (%) 35 ς65 38,6  ҕ1,7 41,6  ҕ0,1 44,0  ҕ2,0

MC (%) - 9,94  ҕ0,88 12,49  ҕ2,50 9,37  ҕ0,64

Kf (mm/min) 0,6 ς70 5,0 ς8,3 6,8 ς8,3 2,3 ς5,3

Pt (%) - 43,0 ҕ2,6 46,2  ҕ0,6 50,4  ҕ0,7

Pg (%) җ мл 15,8  ҕ4,3 20,0  ҕ2,6 17,7  ҕ1,6

pHCaCl2 6,0 ς8,5 7,42 ҕ0,03 7,55 ҕ0,03 7,61 ҕ0,28

TDS (ppm) Җ орлл360 ҕ20 278 ҕ22 257 ҕ4

Biouhlie

Pip²ġka, M. a kol. G. Biouhliena b§ze ļistiarenskĨch kalov ako komponent substr§tov pre zelen® strechy (2022). Recykl§cia odpadov 2022, 8 s. 



±ƻŘƻȊłŘǊȌƴłƪŀǇŀŎƛǘŀ ŀ ǾƭƘƪƻǎǙ ǎǳōǎǘǊłǘƻǾ

- ƴŀƧǾƛŀŎ ȊŀŘǊȌŀƴȇŎƘ ȊǊłȌƻƪǎǳōǎǘǊłǘ ǎ нл ҈ biouhlia

{ƭŜŘƻǾŀƴŞ ƻōŘƻōƛŜ{ǘǊŜǑƴȇ ǎǳōǎǘǊłǘ
½łŘǊȌƴł ƪŀǇŀŎƛǘŀ 

(%)

WŜǎŜƶ ςzima

ƻƪǘƽōŜǊ нлнл ςmarec 2021

ǎǳōǎǘǊłǘ 16,3

ǎǳōǎǘǊłǘ + 10%B 29,9

ǎǳōǎǘǊłǘ + 20%B 34,2

Jar

marec 2021 ςƳłƧ нлнм

ǎǳōǎǘǊłǘ 45,1

ǎǳōǎǘǊłǘ + 10%B 50,2

ǎǳōǎǘǊłǘ + 20%B 53,3

Leto ςƧŜǎŜƶ

Ƨǵƴ нлнм ςƻƪǘƽōŜǊ нлнм

ǎǳōǎǘǊłǘ 68,9

ǎǳōǎǘǊłǘ + 10%B 72,6

ǎǳōǎǘǊłǘ + 20%B 76,6

WŜǎŜƶ ςzima

ƻƪǘƽōŜǊ нлнм ςmarec 2022

ǎǳōǎǘǊłǘ 57,5

ǎǳōǎǘǊłǘ + 10%B 58,4

ǎǳōǎǘǊłǘ + 20%B 60,3

Jar

marec 2022 ςƧǵƴ нлнн

ǎǳōǎǘǊłǘ 72,5

ǎǳōǎǘǊłǘ + 10%B 77,3

ǎǳōǎǘǊłǘ + 20%B 81,3

Leto ςƧŜǎŜƶ

Ƨǵƴ нлнн ςnovember 2022

ǎǳōǎǘǊłǘ 59,8

ǎǳōǎǘǊłǘ + 10%B 63,4

ǎǳōǎǘǊłǘ + 20%B 69,3

jar 2021

jar 2022
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YǾŀƭƛǘŀ ƻŘǘŜƪŀƧǵŎŜƧ
ŘŀȌřƻǾŜƧ ǾƻŘȅ

biouhlieȊ őƛǎǘƛŀǊŜƴǎƪȇŎƘ ƪŀƭƻǾ 
Ґ ŘƭƘƻŘƻōȇ ȊŘǊƻƧ ŦƻǎŦƻǊǳ ǇǊŜ 

rastliny

S-B10

- ǊƾȊƴŜ ǾǇƭȅǾȅ ƴŀ 
ƭǵƘƻǾŀƴƛŜΥ

ÅǇI ǎǳōǎǘǊłǘƻǾ

Åmrazy

Åsucho ςǇǊƝǾŀƭƻǾŞ ȊǊłȌƪȅ

ÅǎǘŀǊƴǳǘƛŜ ǎǳōǎǘǊłǘƻǾ



ƻŘǘŜƪŀƧǵŎŀ ǾƻŘŀ                  Monitoring kovov
rastliny

Sedumsexangulare
όǊƻȊŎƘƻŘƴƝƪ 
ǑŜǎǙǊŀŘƻǾȇύ

Sedumspurium
όǊƻȊŎƘƻŘƴƝƪ 
ǇƻŎƘȅōƴȇύ

Sedumreflexum
όǊƻȊŎƘƻŘƴƝƪ 
ǎƪŀƭƴȇύ



2ƻ ǎƳŜ ȊƛǎǘƛƭƛΚ

aƻƴƛǘƻǊƛƴƎ ƪǾŀƴǘƛǘȅ ƻŘǘŜƪŀƧǵŎŜƧ ody

- ǎǳōǎǘǊłǘȅ ǎ ōƛƻǳƘƭƝƳ

aƻƴƛǘƻǊƛƴƎ ƪǾŀƭƛǘȅ ƻŘǘŜƪŀƧǵŎŜƧ ǾƻŘȅ

- ƳƛƴƛƳłƭƴȅ ǾǇƭȅǾ biouhliana CHSK, pH, EC

- biouhlie= zdroj P pre rastliny 

- ƪƻƴŎŜƴǘǊłŎƛŀ ƪƻǾƻǾ ƴŜǇǊŜƪǊŀőǳƧŜ ƭƛƳƛǘȅ

ŜŦŜƪǘƝǾƴŜƧǑƛŜ
ǳŘǊȌƛŀǾŀƴƛŜ ǾƭƘƪƻǎǘƛ 

ǾȅǑǑƛŀ ǾƻŘƻȊłŘǊȌƴł
kapacita

ȊǾȇǑŜƴƛŜ ǊŀǎǘƭƛƴƴŞƘƻ 
pokryvu ςǘǊǾŀƭƻ ǳŘǊȌŀǘŜƯƴł 

ǎǘǊŜǑƴł ǾŜƎŜǘłŎƛŀ


