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Co je to znecisténi?
pred staletimi: jen nabozensky pojem

60. leta: toxicke pridavky do prostredi

nyni. zmena oproti prirozenému stavu

— jestli skodliva pro nas nebo jine
organismy, to muze byt tézké zjistit


https://cs.wikipedia.org/wiki/Silent_Spring

Hluk kdysi a dnes

jak se dostat zpet k neskodnym urovnim?



Co je to hluk?



Hluk — ruzné vyznamy

silny zvuk

zvuk bez rozliSitelnych tonu, bez melodie
jakykoliv zvuk, ktery nechceme slyset
protiklad ticha

Noise — tyz koren jako Nausea



Hluk / Zvuk = Sound

Sound pollution?
(sound: OK, good, healthy, reasonable...)

proto se v anglictine uziva jen
Noise pollution
nebo
Acoustic pollution, akusticke znecisteni



Hluku pribyva

Jake jsou jeho zdroje?

pozadi: prirodni jevy

starobylé antropogenni zdroje
industrialni zdroje v 19. stoleti a dale

...ave 21.



Nedostatek ticha

a jev, kdy na nej maji lidé navyk



Fyzika zvuku

kolisani tlaku

tok energie: druha mocnina amplitudy tlaku



Weberuv-Fechneruv zakon

to, co vnimame je pomer podnétu

- a tedy prirustek

logaritmu
podnetu



Kvantifikace
L =10dB- Iog(p2/p02)
p, =2 10> Pa
L =10dB - log(1/1 )
| = 10”2 W/m°

To je pro 1000 Hz...



Co to je 1000 Hz?

a jake spektralni slozeni maji realné zvuky,

jako lidska rec?
...from Voice type na Wikipedii:

{1 R 11



https://en.wikipedia.org/wiki/Voice_type#Children's_voices

Co to je 1000 Hz?

z http://onlinetonegenerator.com @))


http://onlinetonegenerator.com/

Poskozeni viaskovych bunek

Cili systému zesileni az 10° x (50 dB),
zejmena vysokych frekvenci:

http://www.cochlea.org/en/noise

http://www.cochlea.eu/en/pathology/presbycusis

(0 onech bunkach:
http://www.cochlea.eu/en/hair-cells )


http://www.cochlea.org/en/noise
http://www.cochlea.eu/en/pathology/presbycusis
http://www.cochlea.eu/en/hair-cells
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https://cs.wikipedia.org/wiki/Presbyakuze

Nektere hladiny hlasitosti

sbijeCka 1 metr daleko 115
rucni cirkularka 1 metr daleko 115
sekacka travy 1 metr daleko 92

nakladak pri 50 km/h, 20 m daleko 85
osobni auto 60 km/h, 20 m daleko 65
rozhovor 1 metr daleko 55

tichy pokoj
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Desetkrat, dvakrat, trikrat...

Kolika decibelum to odpovida?



0 5 dB vice, to je nejaky pomer
hustot toku energie

a dalsich 5 dB ten stejny pomer,
dohromady je to 10 dB, Cili 10x vice,
5 dB je tedy odmocnina z toho, Cili zhruba
pomer 3:1:
5 dB znamena (jen o trochu vice nez)
3X vice

a3 dB, 6dB, 9dB?



0 5 dB vice, to je nejaky pomer
hustot toku energie

a dalsich 5 dB ten stejny pomer,
dohromady je to 10 dB, Cili 10x vice,
5 dB je tedy odmocnina z toho, Cili zhruba
pomer 3:1:
5 dB znamena (jen o trochu vice nez)
3X vice

a 3dB, 6 dB, 9dB?
2X, 4x, 8x

(ted umite interpolovat mezi 1 a 10 na logaritmické ose...)



Zdravotni dusledky

en.wikipedia.org/wiki/Noise_health_effects

zhorseni sluchu — oproti hodnotam odpovidajicim
veku
(nejvice ovlivneny jsou vysoké kmitocty, ztrata
schopnosti porozumeét reci)
tinnitus
hypertenze
kardiovaskularni
nepohodli, hnev
poruchy spanku


https://en.wikipedia.org/wiki/Health_effects_from_noise

Dobre spat?

To vyzaduje tmu a ticho!



Technicka opatreni proti hluku

bariery proti jeho sireni
a co uz nezvladnou a kdy vadi

snizeni emisi
nékdy staci dobra vule

tolerance neni na misteée



Svetlo jako polutant

Light pollution — no heavy issue?

Sveételné znedisténi:
kazde svétlo z umélych zdroju pridané do
venkovniho prostredi

(to je z definice: zména stavu oproti
prirodnimu...)

v interiéru: az takové jeho mnozstvi, ktere
by mohlo skodit zdravi



Tma: zakladni atribut noci

Co je to tma”?

Mene svetla nez pred chvili
nebo kousek vedle.

Je bézna i ve dne...

Venku je v prirode svéetlo | v noci,
mene pod strechou nebo v lese.

Bez svetla: jen zcela uzavrene prostory.



Tma nezadouci

- a symbol osklivosti

- zdroj uzkosti a strachu

- ...ale zadne skuteCne nebezpecCi

- jen nutnost se pohybovat opatrneji

vV noci vidime: noc neni cerna, jen seda



Tma zadouci

- pro odpocinek

- rozjimani nebo modlitbu
- vypravéni pribéhu

- soukromi

- a ovsem pro prirodu



Sveételna témata

http://amper.ped.muni.cz/noc/vyber_textu/

diskuse: mate dost tmy na spanek? Jak se
chranite pred svetlem, které vam vadi?

Kolik hodin kdy spavate? (odpovedi na
listeCky)
ProcC je spanek tak dulezity, i pro studium...

mereni svetla pod stolem, u zdi, u okna,
venku, do ocCi

vliv Zlutych bryli


http://amper.ped.muni.cz/noc/vyber_textu/

Stridani dne a noci:
zakladni rytmus naseho sveta

- slunny den 30 tisic az 100 tisic luxu
- 1/1000 !x v noci
- zatazeno: 3x az 30x mene
- den/noc: 3 miliony az 1 miliarda
- uplnek — 1/10 Ix
(pomer den/noc klesa 100x)



log (horizontalni osvetlenost / 1 Ix)

jasné nebe, bez Mesice Ci s nim
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12
letnt slunovrat rovinodennost zimni slunovrat
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puil dne po prvni ctvrti uplnék 0,5 d pred posledni ctvrti
(max. 0.004 Ix, ve dne...) (témer 0,2 [x) (az 0,03 Ix)



A co v interiéeru?

Radové méné svétla neZ venku — plivodné
Nyni jsou to v noci desitky az stovky luxu

Casto vice nez pfes den...



Umeéle osvetlovani

- kdysi jen plameny (drevo, tuk),
nijak snadneé a ne vsudypritomneée

- pak vylepsene plameny
- pak elektrina, vsude, celou noc

-24 17 ...



Jeho prednosti
- lide odcizeni prirode nemaji radi tmu, ani
dospeli
- tma je plna prizraku a zlych duchu
- dnes duchové uz nejsou, nahradili je: vrazi,
lupici...
- vidét dobre na cestu je pri chuzi nebo jizde
prijemné
- ale kriminalitu sviceni nesnizuje, prave
naopak...



a neblahé dusledky

- ztrata prirodniho prostredi (mizi druhy,
ekosystemy, kultura, kvalita zivota)

- lidé jiz neznaji nocCni prostredi

- oslnovani zhorsuje viditelnost a orientaci
- ztrata kontaktu s vesmirem

- ohromné vydaje

- a emise sklenikovych plynu

- a... zhorseni zdravi vinou nedostatku tmy



Prvni povedomi, ze je zde
nejaky problem — 60. léta

par hvézdaru
- jeste nez zacaly byt zarovky nahrazovany
vybojkami a nez se povera, ze
vse ma byt osvetleno stala beznou

ale:

Squires WA, Hanson HE. 1918. The
destruction of birds at the lighthouses on the
coast of California. Condor 20: 6-10.



Dopady umeleho osvetlovani
Cesko, 2003, tisic osob >15 let

5 % populace udava svétlo pronikajici do
loZnice jako jeden ze dvou hlavnich duvodu,
proC spatne spi

nezadouci, nedostatecne potlacene svetlo do
loznic udava dalsich 10 % dotazovanych

dalSich 20 % si loznice zatemnuje a povazuje
to za uspokojive



oslnovani umelymi zdroji svetla vnimaji jako
problém desitky procent

nahrada skutecneé nocni krajiny samotnymi
lampami vadi témer polovine populace,

stejne tak snizena viditelnost hvezd vinou
oslnovani

ctvrtina populace si stezuje na prilis svetlou
oblohu | tam, kde zadne oslniva svetla v
dohledu nejsou.

... ztrata nadhery nebe muze byt vaznéjsi nez
bychom odhadovali...






Brno, Kravi hora

Jasno: 1 az 2 centiluxy misto 1 mililuxu
Zatazeno: deciluxy

| — Sun Oct 22 | — Hon Oct 25 — Tue Oct 24
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Sveétlo v prirodée

vétSina zivoCichu je nejaktivnéjsi v noci
tma je jejich zakladni ochranou

naruseni svetelnych podminek je pro ne
osudne

body Ci plochy extrémnée vysokeho jasu
jsou ty nejhorsi,

ale
| pouha absence prirozene tmy je problém



Nektere dopady

- zelvy tahnouci od more misto k nemu
- zmateni, zraneni, mrtvi ptaci
- eutrofizovane sladkovodni systemy

- decimovane populace hmyzu, s dopady na
cele ekosystemy (jepice pred 100 lety a
dnes...)

- stres pro koralove utesy (navic ke zvysene
teplote, acidite, chemickemu znecisteni)

- kdepak jsou svetlusky?



Svetlo je velmi zavazny polutant

Photopollution:
degradation of photic habitat
by artificial light
(Verheijen, 1985)

Tma je biologicky imperativ

Skotobiologie



http://www.casopisveronica.cz/clanek.php?id=1027

Cirkadiani rytmus, melatonin

prirodni noc a produkce melatoninu trva
prumérneé 11 h (vice v zimé, méne v léte)

nase elektricka kultura je zkratila na dobu
spanku

rakovina prsu a prostaty, obezita, diabetes



Action spectrum of melanonin suppression by light"

Brainard et'al: 2'[][]'1 ®
Thapan et al. 2001 +

e O ™ Y O _ I Hankins and Lucas 2002 o
. j{f/A”f# _f:"H‘““HHH:J . a fit considering lens absorption
| o ¥ T 1 I

Ay TS il iU I Y
n
—h
-____---
¥

400 450 500 550 600




Stevens, R.G. Electric power use and breast cancer: a hypothesis. Am.
J. Epidemiol. 125, 556 (1987).

Stevens, R.G. Light-at-night, circadian disruption and breast cancer:
assessment of existing evidence. International Journal of Epidemiology
38, 963 -970 (2009):

Background Breast cancer incidence is increasing globally for largely
unknown reasons. The possibility that a portion of the breast cancer
burden might be explained by the introduction and increasing use of
electricity to light the night was suggested >20 years ago.

Methods The theory is based on nocturnal light-induced disruption of
circadian rhythms, notably reduction of melatonin synthesis. It has
formed the basis for a series of predictions including that non-day shift
work would increase risk, blind women would be at lower risk, long sleep
duration would lower risk and community nighttime light level would co-
distribute with breast cancer incidence on the population level.

Results Accumulation of epidemiological evidence has accelerated in
recent years, reflected in an International Agency for Research on
Cancer (IARC) classification of shift work as a probable human
carcinogen (2A). There is also a strong rodent model in support of the
light-at-night (LAN) idea.


https://theconversation.com/profiles/richard-g-bugs-stevens-159918/articles

Conclusion

If a consensus eventually emerges that LAN does increase risk,
then the mechanisms for the effect are important to elucidate for
intervention and mitigation. The basic understanding of
phototransduction for the circadian system, and of the molecular
genetics of circadian rhythm generation are both advancing
rapidly, and will provide for the development of lighting
technologies at home and at work that minimize circadian
disruption, while maintaining visual efficiency and aesthetics. In
the interim, there are strategies now available to reduce the
potential for circadian disruption, which include

extending the daily dark period,
appreciate nocturnal awakening in the dark,
using dim red light for nighttime necessities,

and unless recommended by a physician, not taking melatonin
tablets.



Epidemiologické doklady

Kloog, I., Haim, A., Stevens, R.G., Barchana, M. & Portnov, B.A.

Light at Night Co-distributes with Incident Breast but not
Lung Cancer in the Female Population of Israel.

Chronobiology International 25, 65-81 (2008).

Kloog, I., Haim, A., Stevens, R.G. & Portnov, B.A.

Global Co-Distribution of Light at Night (LAN) and Cancers of
Prostate, Colon, and Lung in Men.

Chronobiology International 26, 108-125 (2009).

Kloog, I., Portnov, B.A., Rennert, H.S. & Haim, A.

Does the Modern Urbanized Sleeping Habitat Pose a Breast
Cancer Risk? (viz téz citace v Google Scholar tohoto ¢lanku)

Chronobiol Int 28, 76-80 (2011):


https://scholar.google.cz/scholar?as_ylo=2017&hl=cs&as_sdt=2005&sciodt=0,5&cites=16900325962459406406&scipsc=

(abstrakt clanku:)

Due to its disruptive effects on circadian rhythms and sleep
deprivation at night, shiftworking is currently recognized as a
risk factor for breast cancer (BC). As revealed by the present
analysis based on a comparative case-control study of 1679
women, exposure to light-at-night (LAN) in the “sleeping
habitat” is significantly associated with BC risk (odds ratio
[OR]=1.220, 95% confidence interval [Cl]=1.118-1.311;
p<.001), controlling for education, ethnicity, fertility, and
alcohol consumption. The novelty of the present research is
that, to the best of the authors' knowledge, it is the first study
to have identified an unequivocal positive association
between bedroom-light intensity and BC risk. Thus,
according to the results of the present study, not only should
artificial light exposure in the working environment be
considered as a potential risk factor for BC, but also LAN in
the “sleeping habitat.”



Gooley, J.J. et al. Exposure to Room Light before Bedtime
Suppresses Melatonin Onset and Shortens Melatonin
Duration in Humans. J Clin Endocrinol Metab (2010).

doi:10.1210/jc.2010-2098

Millions of individuals habitually expose themselves to room light in the hours
before bedtime, yet the effects of this behavior on melatonin signaling are not
well recognized. Objective: We tested the hypothesis that exposure to room light
in the late evening suppresses the onset of melatonin synthesis and shortens the
duration of melatonin production. Design: In a retrospective analysis, we
compared daily melatonin profiles in individuals living in room light (<200 lux) vs.
dim light (<3 lux). Patients: Healthy volunteers (n = 116, 18-30 yr) were recruited
from the general population to participate in one of two studies. Setting:
Participants lived in a General Clinical Research Center for at least five
consecutive days. Intervention: Individuals were exposed to room light or dim
light in the 8 h preceding bedtime. Outcome Measures: Melatonin duration, onset
and offset, suppression, and phase angle of entrainment were determined.
Results: Compared with dim light, exposure to room light before bedtime
suppressed melatonin, resulting in a later melatonin onset in 99.0% of individuals
and shortening melatonin duration by about 90 min. Also, exposure to room light
during the usual hours of sleep suppressed melatonin by greater than 50% in
most (85%) trials. Conclusions: These findings indicate that room light
exerts a profound suppressive effect on melatonin levels and shortens the body's
internal representation of night duration. Hence, chronically exposing oneself to
electrical lighting in the late evening disrupts melatonin signaling and could
therefore potentially impact sleep, thermoregulation, blood pressure, and glucose
homeostasis.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3047226/
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Znecistovani prostredi umele
vyrabenym svetlem

stale roste, rychle

Rust by mel byt zastaven a obracen
v pokles, abychom se dostali na
udrzitelnou cestu



Je to podobné emisim fosilniho
uhliku

Oba polutanty byly pred 40 lety pokladany za
neskodne,

oba jsou velmi skodlive.
Reseni:

neplytvejme tolik, budme opatrni



Zakladni pravidla pro venkovni
osvetlovani
(jako ve Slovinsku a vetsine
Italie)
Zadné emise vodorovné a vzhlru

Uzivat jen tolik svetla, kolik je pro dany ukol
nezbytné, ne vice nez 1 cd/m® i 10 Ix

Napisy s max. 10 x vySSim jasem nez ma
okoli (staci 3 x)
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Zluté, slabé svétlo
pro nocni praci (kdo protestuje?)
a jen centilux/mililux

pro pohyb behem doby, kdy lide
Spl

by se mely stat normou



Technicka opatreni

nahrada starych svetel novymi, slabsimi,
lepe sméerovanymi

tlumeni,
filtrovani,

clonéni



Kazi se ocCi slabym svetlem?

Slyseli jste nekdy ,rozsvit si, zkazis si oCi"?

Jaky fyziologicky mechanismus by k tomu
mohl vest?

Ma cela priroda, az na lidstvo tesici se
elektrine, oCi pokazene?

Slabé svetlo nezuzi zornicCky, je potreba mit
zrak zaostreny — lide nad 50 let k tomu
musi uzivat ruzné bryle, staci levne, ale ne
jen jedny

Velmi slabe svetlo znamena jen vetsi

namahu pro mozek, jdeme pak drive spat —
to je OK...



Svetlo je dobry sluha, ale zly
pan!

http://amper.ped.muni.cz/noc/vyber_textu



http://amper.ped.muni.cz/noc/vyber_textu
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