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Karstuma vilni. Jedziens,

(llgstosi) augstas t
periodi, kas parsniedz
sezonas vidéjo raditaju
attiecigaja apgabala,
parasti 2 vai vairakas
dienas péec kartas.

Karstuma vilni

Temperatlra ena.
Temperatlra saule
lidz 15C 1.

Karstuma vilnu
ietekme ara vidé
un iekstelpas.

Darbinieki. |

raksturojums. Atskiribas. LVA un SWE piemers.

Table 1. Overview of heat wave variable definitions. E - s
- AR

Heat Wave Category

Definibon i“ | Y A

Two consecutive days with daily maximum temperature between 27 °C

Ir I.
LVA.-HW, and 32°C.
LVA. HW; Daily maximum temperature >33 °C,
SWE.HW, Three consecutive days with daily maximum temperatures >27 °C.
SWE.HW: Three consecutive days with daily maximum temperatures >30 °C.
SWE.HW; Five consecutive days with daily maximum temperatures >30 "C and/or

three consecutive days with daily maximum temperatures >33 “C.

«Karstuma salas»

Siltuma absorbcija un atdosana
Pilsétas vs. lauku teritorijas
Diena vs. nakts

Cela segums (betons, asfalts),
ekas

Apstadijumi, gaisa apmaina.

Al

2

Avoti: Occupational physiology, 2011: Chapter Work in Heat and Cold., D. Gavhed; Pfeifer, K. et al., (2020). Evaluating Mortality Response Associated with Two Different Nordic Heat Warning Systems in Riga, Latvia.



Jedzieni. Karstums. Termoregulacija. Mikroklimats. Aklimatizacija.

Karstums un aukstums nav precizi lielumi Fiziologiskais mehanisms - organisma spéja
B pielagoties dazadiem meteorologiskajiem apstakliem,
35°C —_ o o
saglabajot const kermena t° (36,6°C).

33°C

= 31°C
29°¢ Termoregulacijas pamata ir siltuma apmaina starp

27°¢ cilvéka organismu un vidi.

Sviedru iztvaikodana  Cilvéka organisms produceé siltumu un atkariba no

Konvekeija vides temperatiras atdod vai uznem siltumu no tas.

Vadisana/ kondukcija
Organisma pielagosanas vides temperatiiras izmainam

IzstaroSana/ radiacija
Cold Warm

Pie tgaisa t° adas asv paplasinas
- 1 adas t°, pastiprinas svisana,
palielinas siltumatdeve -
organisms neparkarst.

Avoti: Eglite M. Vides veseliba, 2008; Darba vides riska faktoru mérfjumu veik§ana. RSU DDVVI, 2011
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Darba vides iekséjas uzraudzibas veiksanas kartiba

LIKUMIE:

Ministru kabineta noteikumi Nr.660

Riga 2007.gada 2.oktobiT (prot. Nr.55 20.8)

1 pielikums
Ministru kabineta
2007 gada 2.oktobra noteikumiem Nr.660

Darba vietas vai darba veida parbaude un taja eso$o darba vides faktoru

noteik§ana un to novértésana

(Pielikums grozits ar MK 07.04.2015. noteikumism Nr. 165)
Vai esoie
(pastavosie) darba
Vaiir wiides falctorilrada
(pastav) . . . . . risku nf}dalrbmﬁto
) noteikte Kas janoverts, lai noteiktu, vai pastav risks drosilbai un
Nr. y . Kas var radit risku ; nodarbinato drosibai un veselibai un vai veselibal un vai ir
Darba vides faltoni . N ) . darba vides . _ _ , C
pk nodarbinato drosibai un veselibai Faltors nepiecietama turpmaka parbaude/darba nepieciesams
aizsardzibas pasikumi veikt darba
aizsardzibas
pasdkumus
neg ja ne ial
varbiit
mikroklimats iekéartas, kas izstaro paaugstinatu temperatira (C%) |
siliumu gaisa kustibas atrums (m/s) =3
ventilacijas iekartas ar gaisa relativais mitrums (%) Darbs ara
nesabalans&tu pieplides un siltuma starojums (kcal) E ks pOZTC ija S Ia i ks
nosiices gaisa plismu u.c. ventildcijas sistému apkope
ventilacijas trikums Atbilstoss apgéerbs
cits (noradit) . . _
darbs arpus darbs ara apstaklos temperatara (C°) MIkl‘Ok'ImatS telpa
telpam azeminita temperatiira ankstaja gaisa kustibas atrums (m/s) = or, =
Iig:'au:lala_il{ﬁ ? : gaisa relativais mittums (%) partraUkuma Ialka
meteorologiskie apstakli siltuma starojums (lkcal)
intensivs saules starojums
cits (noradit)

Darba vides ieksejas uzraudzibas veiksanas kartiba (likumi.lv)

Aukstums un karstums darba vietas
— izplatiba Eiropa

Visaugstakais skaits zinoto slimibu
no klimata apstakliem - darbs ara,
razoSanas uznémumos, darbs
transporta nozare.

a Eiropas darbinieku ir paklauti

- augstai vides t°C un svist pat
neveicot darbu;

- zemai vides t°C ara vai telpas

- zemai vai augstai t°C vismaz
25% no savas darba dienas;

T ¥
31% 18%
20% 13%

Karstums
Zema t°C

[ )
II' celtnieciba, mezsaimnieciba,
lauksaimnieciba, razoSana

Eurofound dati; EU Working Conditions statistics


https://likumi.lv/doc.php?id=164271

Darba telpu mikroklimatam noteiktas LIKUMI

prasibas atkariba no fiziskas slodzes

Ministru kabineta noteikumi Nr.359

Riga 2009 gada 28 aprili (prot. Nr.27 41.§)

Darba aizsardzibas prasibas darba vietas

: Gaisa Gaisa
Gaisa . _
Nr. : Darba _ relativais | pliismas
Gada periods . temperatiira . _
p.k. kategorija*® () mitrums | atrums
(%) (m/s)

1. Gada aukstais periods I 19,0-25.0 30-70 |0,05-0,15
(videja gaisa t° arpus darba il 16,0-23,0 | 30-70 | 0,1-0,3
telpam +10°C vai <) Il 13,0 21,0 | 3070 | 0204

2. Gada I 20,0-28,0 V30—7O 0,05-0,15
(videja gaisa t° arpus darba I 16,0-27,0 30-70 | 0,1-0.4
telpam vairak par +10°C)

111 15,0-26,0 30-70 0,2-0,5

*la — darbs nav saistits ar fizisku piepuli vai prasa |oti niecigu fizisku piepdli, aptver visus gariga
darba daritajus, nodarbinatos, kuri parsvara strada pie dazadam vadibas pultim;
Ib — mehanizéts darbs, kurs saistits ar nelielu fizisko pieplili;

lla — mehanizéts darbs, kurs saistits ar videji lielu fizisko piepiili;
lIb — nemehanizéts vai daléji mehanizéts darbs, kurs saistits ar lielu fizisko piepili;
Il — smags nemehanizéts darbs.

Darba aizsardzibas prasibas darba vietas (likumi.lv) )



https://likumi.lv/doc.php?id=191430/

Jedzieni. Karstums. Termoregulacija. Mikroklimats. Aklimatizacija. ®

Aklimatizacija — léts, loti efektivs veids, ka uzlabot veselu
darbinieku drosibu, komfortu un produktivitati termiska
stresa apstaklos, izmantojot virkni fiziologiskas adaptacijas
veidu.

Tomer tikai paklausana karstumam neradis aklimatizaciju; ir
nepiecieSams ari paaugstinats vielmainas atrums, ka tas
notiek darba aktivitasu laika.

Aklimatizéti cilvéki, pieméram: svist intensivak un
vienmerigak pa visu kermena virsmu un sak svist agrak
neka neaklimatizéti cilveki, ka rezultata samazinas KKT un
kardiovaskulara slodze; ar sviedriem zaudé mazak salus,
un tapéec var izturét lielaku ddens zudumu.

A noteikta t ir efektiva tikai $aja t; ta arT atri zdd, ja iedarbiba tiek partraukta. Sis zudums
parasti tiek atri atguts, tapéc lidz otrdienai darbinieki, kuri nestradaja iepriekseja nedé|as
dienas sniedz lielako daju ieguvumu no zemakas KKT, adas t un sirdsdarbibas atruma,
kas saistits ar atraku sviSanas saksanos un palielinatu sviedru izdaliSanos. Turpmaki
uzlabojumi udens un elektrolitu parvaldiba organisma notiek 2. un 3. nedéla.

II Pilnigs efekts tiek sasniegts péc 7-10 dienam (nepartrauktas ekspozicijas).

Darbinieka spé€jai parvaréet karstuma radito stresu
ir nepiecieSama sirds, plausu un nieru funkciju
integritate, sviSanas mehanisma, siltuma
reguléSanas adaptacija, organisma skidruma un
elektrolitu lidzsvars.

So funkciju traucéjumi var samazinat darbinieka
speju aklimatizéeties karstuma, vai aklimatizetam
darbiniekam - veikt smagu darbu karstuma.

Darbinieka spéju aklimatizéeties var samazinat
hronisku slimibu esamiba, zalu lietoSana, miega
deficits, nepilnvertigs uzturs vai traucéts tdens un
elektrolitu lidzsvars organisma.

Turklat akuta vieglas slimibas epizode, 1pasi, ja tai
ir drudzis, vemsana, elposanas trauceéjumi vai
caureja, var izraisit peksnu, parejosu
aklimatizacijas zudumu.

Avots: Slovak A. Occupational and Environmental Health: Recognizing and Preventing Disease and Injury, Occupational Medicine, Volume 62, Issue 3, April 2012, Page 230, https://doi.org/10.1093/occmed/kqr102




Profilakses iespeéejas

Akuta organisma parkarsana
un siltuma duriens

Riciba karstuma apstaklos



Solar Irradiance*
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Viegla, elpojosa materiala
apgeéerbs ar garam piedurkném,
brilles, cepures.

Profilakses iespéjas

O

7

3 e L2y,

Peak sun hours

Actual Irradiation Curve

1 |
1 1
4 Peak Hours !
i |
1 1
1 1
1 1
1 1
1 1
1 1
T T T I T I T T T I T 1

o ".g g

$ a
LN |t

= ¥

5AM 6AM 7AM B8AM 9AM 10AM 1IAM 12PM IPM 2PM 3PM 4PM 5PM 6PM 7PM

lespé&ju robezas izslégt ierices.

Time of Day

Pieskatit citus cilvéekus.

lerobezot fiziskas aktivitates.



Akuta organisma parkarsana

Simptomu iemesli:

* Augstas t izraisita pilnasiniba organos.

» Mikrocirkulacijas traucéjumi.

« 7 asinu pieplitdums palielina spiedienu asv-os.

« Dehidratacija, asinu sabiezéSana, 1 slodze sirdij.

Vieglas formas simptomi, stdzibas:
« Visparéjs nespéks

» Galvassapes

* Reibonis

« SatumsSana acis

 Troksnis ausTs (pirmsgibona stavoklis)
e Sausa mute

» Stipras slapes

« Karsta, mitra ada, kermena t 39 C

» Pastiprinata svisana

« Paatrinats pulss un elposana

Avots: Eglite M. Darba medicina, 2008

Riciba:

 Telpa ar normalu gaisat

» Pavésa dusa (26-27C, 5-8 min.) vai

* Pelde vanna (29C, 7-8 min.)

* Miegs

» Alternativa — aptiSana ar mitriem palagiem
(dens t 25-26C), uz galvas — auksta
komprese.

» Liels Gdens daudzums lidz pilnigai slapju
remdésanai.

« Simptomi izzld vienas diennakts laika.



Siltuma duriens

Smags stavoklis, apdraud dzivibu
Termoregulacijas, CNS traucé&jumi.

Lidzigi simptomi ka parkarSanas gadijuma.

Papildus: Pirma palidziba:

- stipri paaugstinata kermena temperattra  Telpa ar normalu gaisat

« samazinata sviedru izdaliSanas  Liels salus saturosa Skidruma daudzums
« karsta un sausa ada

* samanas zudums « 112

* muskulu raustiSanas
» arterialais spiediens pazeminats
» elposSana paatrinata, virspuséja

Avots: Eglite M. Darba medicina, 2008



Riska grupas

« Sabiedribas novecosana

* Publiskas €kas, teritorijas
ar siltuma salam

 Arodveseliba un darba
drosiba

«Veso jumtu» piemers

Dzimumatskiribas

* Kermena masa

* Kermena virsmas/ «tilpuma» attieciba

e Zemadas tauku saturs

* Fiziskas spéjas (kas ietekme siltuma produkciju)
e Svisana

Normalos darba apstaklos dzimuma atskirtbam ir
maza nozime.

Vecuma atskiribas

Ar vecumu organu un t reguléjoso strukturu (sviedru
dziedzeri, asv) jutigums pret t izmainam samazinas un
strukturalas izmainas paradas ada.

«Aizsargreakcija» uz aukstumu un karstumu ar asv
sasaurinasanos, paplasinasanos vecakiem cilvekiem
sakas velak un sviedru produkcija ir zemaka. Nemot véra
fiziologiskas izmainas un dzivesveida atskiribas, tolerance
pret klimata izmainam ar vecumu samazinas.

Avots: Occupational physiology, 2011: Chapter Work in Heat and Cold., D. Gavhed
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Petijuma dati
Karstakie menesi Riga perioda no 2009. lidz 2015. gadam,
karstuma vilnu skaits

Table 2. Daily mean, maximum temperatures and number of heat wave days for the summer months
May to September from 2009 to 2015 in Riga.

Period Daily Maximum Temperature n Heat Wave Days P
Mean SD? Median Min Max LVA.HW; SWEHW; SWEHW;

May-September 19.1 5.0 18.8 5.5 329 37 29 3
May 16.2 51 15.8 5.9 29.3 3 2 0
June 19.0 4.1 18.8 10.8 30.3 2] 2 0
July 229 4.5 229 14.6 32.5 24 18 2
August 20.9 3.9 20.5 13.5 329 J 7 1
September 16.3 3.4 16.5 5.5 24.0 0 0 0

% SD: Standard deviation ® Number of heat waves according to the levels of heat waves of the two different heat
wave warning systems. LVA.HW;: Two consecutive days with daily maximum temperature between 27 °C and
32 °C; SWE.HW: Three consecutive days with daily maximum temperatures >27 °C; SWE.HW: Three consecutive
days with daily maximum temperatures >30 °C.

Avots: Pfeifer, K., Oudin Astrém, D., Martinsone, Z., Kaluznaja, D., & Oudin, A. (2020). Evaluating Mortality Response Associated with Two Different Nordic Heat Warning Systems in Riga,
Latvia. International Journal of Environmental Research and Public Health, 17(21), 7719. https://doi.org/10.3390/ijerph17217719

14



Petijuma dati
Videji mirstibas dati vasaras menesos Riga perioda no 2009. lidz 2015. gadam

Table 3. Average mortality data for the summer months for the period 2009-2015 in Riga.

Cause of Mortality = Number of Deaths  Annual Summer Mortality Daily Number of Deaths
or Age Group in Age Group Rate (per 1000 Inhabitants) Mean SD Median Min Max
Total 24,273 5.3 227 52 23 9 41
<64 6456 14 6.1 2.5 6 0 18
73% =65 17,787 3.9 16.6 44 16 5 35
53% Cardiovascular 12,746 28 11.9 3.6 12 3 28
Respiratory 616 0.1 0.6 0.8 0 0 5
External 1546 0.3 1.4 1.3 1 0 6
Avots: Pfeifer, K., Oudin Astrém, D., Martinsone, Z., Kaluznaja, D., & Oudin, A. (2020). Evaluating Mortality Response Associated with Two Different Nordic Heat Warning 15

Systems in Riga, Latvia. International Journal of Environmental Research and Public Health, 17(21), 7719. https://doi.org/10.3390/ijerph17217719



Petijuma dati

Relativa riska raditaji mirstibas saistibai ar karstuma vilniem

vasaras méenesos Riga perioda no 2009. lidz 2015. gadam

Table 4. Relative Risks (RRs) of mortality with 95% confidence intervals associated with heat waves
during the summer months 2009 to 2015 in Riga.

Mortality LVA.HW, SWE.HW, SWE.HW,
All-cause 1.10 (1.02-1.18) 1.20 (1.11-1.31) 1.16 (0.93-1.46)
<64 1.05 (0.91-1.21) 1.17 (1.01-1.36) 1.43 (0.97-2.11)
=65 1.12 (1.02-1.21) 1.22 (1.11-1.33) 1.07 (0.81-1.41)
Cardiovascular 1.15 (1.05-1.27) 1.26 (1.14-1.41) 1.23 (0.90-1.66)
! Respiratory 0.82 (0.50-1.34) 0.83 (0.48-1.42) 0.92 (0.21-3.93)
) External 0.97 (0.73-1.30) 0.93 (0.67-1.29) 1.13 (0.51-2.50)

LVA.HW;: Two consecutive days with daily maximum temperature between 27 °C and 32 °C; SWE.HW;: Three
consecutive days with daily maximum temperatures >27 °C; SWE.HW;: Three consecutive days with daily
maximum temperatures =30 °C.

Avots: Pfeifer, K., Oudin Astrém, D., Martinsone, Z., KaluZnaja, D., & Oudin, A. (2020). Evaluating Mortality Response Associated with Two Different Nordic Heat Warning
Systems in Riga, Latvia. International Journal of Environmental Research and Public Health, 17(21), 7719. https://doi.org/10.3390/ijerph17217719
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Atkape. Karstuma vilnu saistiba ar gaisa piesarnojumul.
Piemérs par ozona limeni un to saistibu ar karstuma vilniem Francijas dazadas pilsétas.

JOURNAL ARTICLE

The Role of Ozone as a Mediator of the paris

Toulouse -
Clermont

Relationship Between Heat Waves and bl
Mortality in 15 French Urban Areas @ 5

Nancy -
Anna Alari ®, Chen Chen, Lara Schwarz, Kristen Hdansen, Basile Chaix,
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American Journal of Epidemiology, Volume 192, Issue 6, June 2023, Pages MM?fS?Ii."e-
ontpellier

949-962, https://doi.org/10.1093/aje/kwad032 Nice { ' ' : : . , - = = -
Published: 09 February 2023  Article history v e 13Tem;:aw,e’2?c ® % Ozone Concentration, ug/m?

Figure 3 Distributions of ozone concentrations in 15 urban areas during the summer months (June

Urban Area
Urban Area

Tarik Benmarhnia

Figure 2 Distributions of temperatures in 15 urban areas during the summer months (June 1- 1-September 30), France, 2000-2015. Areas are ranked according to their climate profile.

September 30), France, 2000-2015. Areas are ranked according to their climate profile.

«The results of our analyses showed some spatial variation among the cities studied. There are a few possible reasons for such
heterogeneity. First, ozone formation during heat waves may vary across cities, depending on several factors. Indeed, ozone
formation is based on complex photochemical processes and is directly linked to the presence of nitrogen dioxide and the
oxidation of volatile organic compounds. For a given nitrogen dioxide concentration, ozone production rates can vary
significantly depending on the presence of volatile organic compounds (60) and the level of sunlight, which varies considerably
across cities in France. Other factors, like wind intensity and direction, can also drive tropospheric ozone concentrations in urban
environments (61). Second, health effects of ozone exposure may vary across cities because of differences in several
sociodemographic factors that have been shown to shape population vulnerability to air pollution. In particular, older individuals
and communities with low socioeconomic status have been shown to be particularly susceptible to ozone (62—-65).» i’



Riks apstaklu novertejumam karstuma - Humidex

Humidex-based Heat Stress Calculator

Last modified: 03/03/2021 21:31:22

Input
Temperature 32 *C
Humidity 65 %
Calculate  Clear
Humidex

Humidex Calculator

X OHCOW

Occupational Health Clinics
for Ontario Workers Inc.

“2021. gada vasara (jiinijs-augusts) Latvija bija siltaka novérojumu
vesture (kops§ 1924. gada). Vasaras videja gaisa temperatiira bija
+18,8 °C, kas ir 0,4 °C augstak par Iidzsin€jo rekordu — 2010. gada
vasaru, un 2,6 °C augstak par gadalaika normu (1981.-2010. gads).
Jiinija un jiilija kopuma tikai 2 dienas vid€ja gaisa temperatiira
Latvija nebija augstaka par normu, turklat no jiinija vidus lidz jilija
vidum bija gandriz ménesi ilgs karstuma periods, kura laika tika
parspéti vairak neka 100 maksimalas gaisa temperatiiras rekordi,
sasniegti jauni tropisko naksu rekordi, ka ari novérots lielakais
dienu skaits vesture, kad diennakts videja gaisa temperatiira Latvija
bija virs 90. procentiles. Ilgstosa karstuma ietekme jiinijs ar vidéjo
gaisa temperatiru +18,9 °C kluva par siltako nov&rojumu vesturg,
par 0,3 °C parspejot 2019. gada junija rekordu, bet jalijs ar +21,5 °C
atkartoja 2010. gada julija rekordu. Vien augusta ilgstosak gaisa
temperatiira pazeminajas zem normas, tam ar vidéjo gaisa
temperatiiru +16,0 °C esot 0,5 °C vésakam par normu.” (avots)

Madona, 21.06.2021: 31,9°C, gaisa relativais mitrums 71%

Humidex


http://www.ohcow.on.ca/edit/files/general_handouts/heat-stress-calculator.html
http://www.ohcow.on.ca/edit/files/general_handouts/heat-stress-calculator.html
https://klimats.meteo.lv/laika_apstaklu_raksturojums/2021/vasara/

Paldies par uzmanibu!

Karstuma saule ne tikai
spid, bet médz ari parak,

[ v °

cieSi apskaut.

Darja Kaluznaja
darja.kaluznaja@rsu.lv
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