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Mestsky: tepelny ostirov..



PriCiny I
- charakter aktivniho povrchu je ménén

lidskou aktivitou, zvlasté ve méstech (zastavba,
vozovky, chodniky aj.)

- venkovska Krajina — vegetace — transpirace
(vypar z povrchu rostlin) — odnimani tepla, povrch
chladnéjsi (vyraznéjsi ochlazujici vliv v pripadé
lesniho porostu)

- pudni povrch je vlh¢éi, pri vyparu jeho
ochlazovani

- ve méste je srazkova voda odvadéna mimo
mésto, povrch je sussi, zarenim se otepluje povrch
(teplota vyssi nez v okolni venkovské krajiné)



Priciny II

- stavebni materialy ve mésté pohlcuji a
uchovavaji zarivou energii, v noci ji vyzaruji
(no¢ni teploty vyssi nez v okolni venkovské
krajiné)

- pohlcovani tepla je posileno nékolikerym
odrazem zareni mezi ruznymi vertikalnimi
povrchy ve mésté

g celkové ma meésto nizsi albedo

- mésto produkuje teplo (topeni — zimni
obdobi, doprava, svételné systémy)



Mesiiske fepelne ostirovy

maximdlni teplota
Sketch of an Urban Heat-Island Profile
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Energetiickal bilance: mesto) x: volnal krajina

Volnd krajina - [éto

Mésto - léto

Figure 3a: Typical Daily Summer Rural Energy Balance | Figure 3b: Typical Daily Summer Urban Energy Balance
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Albedo mesta - nedostatek vody

‘ﬁ;l"arinus Urban Environment Albedos
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Mesiiske fiepelne ostrovys hejsoul unifermni

Landsat Surface Temperature August 14 2002 10:30am

Mean 110.6 F
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Figure 2. Remotely sensed thermal satellite data.
Landsat ETM, August 14, 2002 at 10:30 AM, Band 6,
resolution is 60 meters.

New York Washington




Mesiiske tepelne os’rrovi Vs yrazne ovlivagne krajinnym
I

Brisbane

- Landsat TM data provided by Water Bodies
Or. Gwart Phinn and Mr. Michael Stanford B ater Bodies

Landsat TM data provided by
Depanment of Geagraphical Seiences and Flannin Tempera‘[ure
e University of bt i [_ho Data Dr. David Pullar

.
Data source and Copyright: Ecostructures Department of Geographical Sclences and Planning Il - 2 Cooler

Australian Centre for Remate Sensing, 1987 L HR The University of Quesnsiand B < 2' Cooler
OQueensland Department of Hatural Resources Data sourcs and Copyright

2:‘”’“ fate 19“”"5";94955 Australian Centre for Remote Sensing, 1999 [ < 1" Cooler
uiition time: approx. 9:45 am
el e Gueensland Department of Natural Resources 1 Avelzra ae
Frajection Transverse Meroator Obtsined date; 4/March 1999 . Ty T = 1"wWamer
Ground resolution: 25 m Aguistion tim e approx. 3:45 am 2

- Coordinate system: Australian Map Grid . - B < 2 Wanmer
- Zoning data provided by: Brisbane City Council a L ion: 3 ) T
Dsta souree and Copyright: Bimap (The City of = joiscinn - Tranz verse Marcator ; I - 2 Wanmer
Brishane Town Flan and Subsequent Gazeted Srenndirespiition; 2 i Ly & [ Mo Data

Rezanings, 1087, Brishane City Council
[ 1B<< Boundary

2 0 2 4 6 Ki\ometers\

Map compiled by: Tak atoys Yam amoto !
Department of Geographical Seiences and Planning Map compiled by: Takatoyo Yamamote

The University ot Queensland Department of Geographical Sciences and Planning
The University of Queensland

Map 1. Ecostructures tap 2. Heat Island Effect




Mesiiske tiepelné osirovy: se vwyvijejiiv.case
Atlanta




Mesitske tiepelne ostrovy:
ovlivaujimisini
1) Vyssi riziko bourek (10-20%)

2) Zvyseni konvektivnich srazek na
zavétrné strané

Regmnul
wind




Mesoklimaticke dopady na
cirkulaci a konvekci

&
T

Konvektivni srazky spojené s prebytkem energie.

Source: NASA Global Hydrology and Climate Center



Mesoklimaticka cirkulace a

konvekce

> Primérné mésicni srazky (V ~ IX.) v letech 1998~2000.
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+ Ndrist srdzek o (7 ~ 50%).
- Zvyseni intensity srdzek (48 ~116 %) na zdvétrné strané méstskych celku.

Source: NASA Global Hydrology and Climate Center



Méstské tepelné
ostrovy v
Evropé
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14.7. 2003
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INavrhnete opatireni proi snizeni efekiu
tepelneho ostirova proivelkoulaglomeraci
stredni Evropy

- pracujte ve dvojicich

+ sepiSte seznam alespon 4 opatreni které Ize
uplatnit v podminkach napr. Brna, Vidne,
Prahy....

- vysvétlete mechanismus jejich plsobeni

- odhadnéte dobu a ,ekonomicnost" téchto
opatreni



pripadovaistudie mesta New York

Case Studies &
Weather Stations
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Figure 2. Remotely sensed thermal satellite data.
Landsat ETM, August 14, 2002 at 10:30 AM, Band 6,
resolution is 60 meters.



pripadovaistudie mesta New, York

. . o o Vysadba
Vysadba na Vysakdb,a, - SYe“f] Sve“eh Ekologicka sirom +
otevienych na oKrajic strec strechy povreny infrastruktura

plochach cesta svétlé stfechy
parkovist

oL Light Ecological Urban Forestry
Pokles prumerné Open Space | Curbside Living Surfaces | Infrastructure | + Light Roofs
denni teploty Planting (°F) | Planting (°F) | Roofs (°F) (°F) (°F) (°F)

New York City -0.1 -0.6 -04 -0. -1.3 -1.3 -1.2
Mid-Manhattan West 0.0 -0.9 -1.1 : -1.7 -1.9 -1.7
Lower Manhattan East -0.1 -1.0 -0.9 : -1.6 -1.7 -1.6
Fordham Bronx -0.1 -0.7 -0.5 -0. -1.3 -1.6 -1.5
Maspeth Queens -0.2 -0.6 -0.5 -0. -1.1 -1.3 -1.2
Crown Heights Brooklyn -0.1 -0.9 -0.7 -0. -14 -1.8 -1.6
Ocean Parkway Brooklyn -0.1 -0.8 -0.7 . -1.5 -1.4 -1.3

_Pokles teploty ve 3 hodiny odpoledne

New York City -0.3 -1.0 -0.8 -0. -2.2 -1.8 -1.6
Mid-Manhattan West 0.0 -1.5 -1.8 : -2.9 -2.6 -2.3
Lower Manhattan East -0.2 -1.8 -1.5 : -2.8 -2.5 -24
Fordham Bronx -0.2 -1.2 -0.8 -0. -2.1 -1.9 -1.8
Maspeth Queens -0.3 -1.1 -0.9 -0. -2.0 -1.8 -1.7
Crown Heights Brooklyn -0.2 -1.5 -1.2 -1. -2.5 -2.4 -2.2
Ocean Parkway Brooklyn -0.1 -1.5 -1.3 : -2.8 -2.1 -2.0
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Zdakladni metody méreni srdazek
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rdznd zachytna plocha
rdzny tvar
riznd vyska nad zemi
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N
dnocenr skutec nych smzek
enim vetrug -

e Faktory:
— Rychlost vetru
— Ochrana
— Teplota
— Typ srazkomeéru
— Vyska
— Expozice
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Nespor and Sevruk 1999



T .
noceniisrazek

_ = Srazkomer

A (plocha a tvar)
— Klima (teplota)
— Zptisob méreni



Ty

=

neceni srazek diky evaporacips

e Faktory:
— Srazkomer
(plocha a tvar)
— Klima
(teplota)
— Zplsob
mereni




Podnodnocent srazek - prehl
e ~ snih:

IV,
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)benim vetru
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Sevruk, 1982



e zachyti 92-96% skutecnych srazek

UCAR




.,Ad:

N119Jg§_£uv Srazkomer

2

e pouzivany v Kanadé pro pevné srazky
e velmi presny
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elakovuv stit

e byvaly Sovétsky svaz, Severni Korea,
Mongolsko, Finsko



ey,

daliimezi rychlosti vetrua,
OanCenI,m SI"éiEk Goodison et al., 1998
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Campbell - Young -
cca 500 cm?2 cca 200 cm2

citlivost - 0,2 mm citlivost - 0,1 mm
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srazkomér Young {mm)

srazkomér Young {mm)
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Yaung 20 04
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Klim. stanice (mm)

Vliv vzdalenosti a expozice pri rizné zdchytné plose



denni srdzky nad 10 mm bez
bourek
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NejvysSi sraZky bez boufek
Klim.stanice-Young

"~ [NejvySsi srazky
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Vliv vzddlenosti a expozice pri stejné zachytné plose
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ey PrechazZI paprskem

SyELliera\Vyvolavaj

scinitizlef

Amplittida a frekvence
iseintilace je funkcr:

=~ & Velikosti kapek/vlocek

--__ o — T

~ e Rychlosti padu

i

_‘:__'_'::l.i aa— __‘ POétU VIO(\fEk/ ka pek Y http://www.opticalscientific.com/Org.htm
e paprsku
- o Citlivost merent:

e 0.01 to 3000 mm/h dést’
0.005 to 300 mm/h snih
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