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Klimatanpassning for varden

Mare Lohmus
Centrum for Arbets- och Miljomedicin /SLSO

Institutet for Miljomedicin /Karolinska
Institutet
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Klimatforandringar i Stockholm
Klimatfaktorer

Arsmedeltemperatur 6° +3° +5°
Vintermedeltemperatur -3° +3° +6°
Sommarmedeltemperatur 15 +2° +4°
Hogsta dygnsmedeltemperatur +3° +5°
Antal dagar/ar med nollgenomgang 30 -20 -30

Vegetationsperiodens langd dagar/ar 195 +60 +100

Arsmedelnederbord 612 mm +20 % +30%

Antal dagar/ar med kraftig nederboérd (>10mm) 12 +7 +10

Tabell 1. Tabellen visar berdknad forandring av olika klimatfaktorer i Stockholms 1an under dren 1961-2100 jamfort med normalvdrden (medelvarden for
1961-1990) under tva klimatscenarier. Klimatscenarier (RCP — férkortning av engelskans “representative concentration pathways”) beskriver olika
utvecklingsvagar for framtida koncentrationer av langlivade véxthusgaser, aerosoler samt andra klimatpaverkande faktorer. RCP 8.5 — fortsatt hoga utslapp
av koldioxid; RCP 4.5 - koldioxidutslappen 6kar fram till 2040.
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Hur paverkar klimat halsan

Climate ch Flood and storm-related
Imate change ”l injuries and illness
(temperature change, altered DIRECT j
precipitation, storm frequency) PATHWAYS (Acute)
INDIRECT PATHWAYS Temperature/pollution-
related mortality and
)4
: ‘l’ \ morbidity
Socio- | Crop yields | Transmission Air
:C°“°m'c l dynamics chemistry
isruption
, \ Air-pollutant
Availability and concentrations
ice of
v price of crops Abundance of
Mental and ! disease vectors
phyS|cf';|I Malnutrition (e.g. mosquitoes, Food- anc! water-
well-being ticks, rodents) borne disease
\
Stunted growth, \
illness/mortality Vec?or-borne
(esp. children) diseases

Armstrong et al. (2012) Climate change: how can epidemiology best inform policy?
Epidemiology. 23.



Direkta effekter
Klimat — extremvader

* Stormar
* Ras
« Oversvamningar




Direkta effekter
Klimat — extremvader

e Till 2100 forvantas arsmedelnederborden i
Stockholms ha okat med 10-30 % (SMHI 2011).

* Under vinterhalvaret férvantas okningen bli 30—
60%

e Skyfall vanligare under sommaren — 6kning med
ca20%

-_JJ L g:!l;‘ehé‘-nn;:l? :'I"II||0I'I‘IEI:|I£II1
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Direkta-effekter
Klimat — extremvader

Indirekta effekter:

* |ckefungerande infrastruktur —
stress

* Transport-svarigheter — brist pa
vard, mediciner etc.

o Skador pa bostad — stress
e Fororenat dricksvatten



National Institute of Environmental Health Sciences

Your Environment. Your Health.

Sandy’s Healthcare and Research
Impacts

* NYC public hospitals: $800 Million in damage

e Estimated $3.1 Billion recovery costs to healthcare facilities
e Lost research animals valued at more than $100,000

* FEMA Assistance: $25.9 Million for Equipment replacement

Photo Credit: FEMA and CNN



Provider

Impact

Evacuations/

closures
reduced
SErvices

Evacuations

Closures /
reduced
Services

Reduced
Services

Equipment
(elevarors.
Imaging)

Flooded

National Institute of Environmental Health Sciences
Your Environment. Your Health.

Udlities
(power,
water)

Back-up
failed

Back-up

failed (NH) /

no back-up

No back-up

Heating /
cooling

No back-np

No back-up

Disruptions in patients’ homes,/ residences, e.g. loss of power,
elevators not working

Commun-
icarons/
IT

Phone,
internet

outages

Phone/
internet

outages

Staff
conldn’t
travel

Staff
conldn’t
travel

Staff
conldn’t
travel

Staff
conldn’t
travel

Supplies

Limited
deliveries

Limited
deliveries




National Institute of Environmental Health Sciences

Your Environment. Your Health.

Promoting
Resilience in the
Health Sector:
The President’s
Climate Action Plan

* Increasing design thresholds to recognize more severe weather intensities
design temperatures, wind velocities, mean flood elevations

* Increasing warehousing and storage capacities to recognize longer severe
weather durations — increasing the minimum amounts of on site food, water and

fuel storage



J L &E;‘L:“;.fﬁ :'niliﬁmedicin

STOCKHOLMS LANS LANDSTING

Hur paverkar klimat halsan

Climate ch Flood and storm-related
Imate change “l  injuries and illness
(temperature change, altered DIRECT j
precipitation, storm frequency) PATHWAYS A )
/ | \ Cute
INDIRECT PATHWAYS Temperature/pollution-
related mortality and
4
. ‘1' \ morbidity
Socio- | Crop yields | Transmission Air
economic l dynamics chemistry
disruption
v \ Air-pollutant
Availability and concentrations
price of crops
N4 Abundance of
Mental and J disease vectors
thSIC-al Malnutrition (e.g. mosquitoes, Food- anc! water-
well-being ticks, rodents) borne disease
\
Stunted growth, \
illness/mortality VecFor-borne
(esp. children) diseases

Armstrong et al. (2012) Climate change: how can epidemiology best inform policy?
Epidemiology. 23.



Okat antal dédsfall vid virmeboljor

DALY EXCESS DALY AVERAGE

MORTALITY (0-Eb 2500 TEMPERATLURES I‘-L:D
22001  O-E
2000 + ‘.‘i cessees TN L 95
1800+ ‘ Tmax
- a0
1600 +
1400 4 25
12001
1000 20
0o 15
E00 +
400 T 4 Bl
200 4
........................... s
[ a 1 »
07 1]
m_:.._.._....n...n..__a._.._.._.. SAamsAAbLiabssantdant ansaseasass sl -u

] -7 i-F7 D107 1617 2007 2607 3107 O5-08  J0-06 15068 0.8 Z2R0d WOued ey 00 2GR |Rdre 2| ZSedr
Day from July 15t 1o September 30th, 2003
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Varmeeffekter
» Okad molekylar aktivitet och snabbare
kemiska reaktioner

* Forlusten av vatten och salt — blodfortjokning
(— trombos)

* Brist pa salt och vatten — varmekrampor och
varmetrotthet

* Vid mycket hoga temperaturer — protein / (\
denaturering — irreversibla skador S

JL Centrurn for
arbets- och miljomedicin
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Hettans effekt varierar

Meteorologi:

Temperatur
Varaktighet
Luftfuktighet
Luftfororeningar

Samhallsbyggnad:

Varmeoar
Vegetation
Bostadens konstruktion

Individfaktorer:

Alder
Civilstand
Sjukdom
Medicinering

Respiration
Air Temperature

Vapour Resistance

Radiation
Mean Radiant Temperature

J

S, \
Convection
Air Temperature
Wind Velocity
Clothing J
Thermal Insulation \
Vapour Resistance Evaporation
Water Vapour Pressure
Air Velocity
S

Fig. 1.

Conduction

Human heat exchange; Holmér, 2007



Urbana varmeoar

Stadsbyggnader lagrar Figur: Modifierad frin Voogt 2002
mycket varme under =
dagtid T e
Asfalt, tegel, betong ‘
absorberar mycket
varme

Lag andel vegetation
Hog antropogen —,~
varmeflode

Dag

Temperatur
] 1

Landsbygpd Férort 5id Industri  Stadsbebyggelse Inners tad Stadsbebyggelse Park  Férort  Landsbygd



Direkta effekter
Klimat — varmeboljor

) Bastal) dygns_ Riskﬁk::ing, procent ‘,"
medeltemperatur: 77

 Stockholm och Oslo o~ -

11°-12°C i — —

. LO n d O n 2 O ° C _ Temperatur, °C

° o Sambandet mellan daglig mortalitet och
KO rea 32 C dygnsmedeltemperatur.

Figur: Rocklév & Forsberg 2007



Vanliga orsak for varmeskador och
dodsfall

* Underskattning av faror med varme

Responses to the question, “How dangerous
is the heat to you personally?”, across four

US/Canada cities

Sheridan, 2007, Int J Biometerol, 52 Not at all
35%




Vanliga orsak for varmeskador och
dodsfall

* Olyckor som leder till vistelse i hog varme

U.S. Heatstroke Deaths
(Children in Vehicles)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013




Varmebodljor och halsobesvar

det ar vanligen inte varmeslag som star som diagnos...

Omedelbar 6kning av

* Respiratoriska sjukdomar
e Hjart- och karlsjukdomar
* Njurproblem

e Mentala problem

_JL Centrurn for
arbets- och miljomedicin
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Varmebodljor och halsobesvar

det ar vanligen inte varmeslag som star som diagnos...

Omedelbar 6kning av

* Respiratoriska sjukdomar
e Hjart- och karlsjukdomar
* Njurproblem

e Mentala problem
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Aldre

Forandrad formaga att svettas — > HCauliS

mindre svett/kortel
Forandrad blodflode till skinnet
Forandrad kardiovaskular funktion

Tar langre tid pa sig att reagera pa
varmen
Kanner inte av dehydreringen,

langre tid att aterstalla sig efter
uttorkning.




Fetma

* Forsamrad kanslighet till hetta?
e Forsamrad formaga till konduktiv
varmeavledning

e Metabolisk kostnad av att bara vikten, okad
varmeproduktion vid rorelse

Jt E:lmmt:-nt;:l? :niljﬁmedicin
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Hypertoni

* Forsamrad blodférsel till skinnet = forsamrad
varmeavledning fran inre kroppen

e Vissa lakemedel (diuretika, vasodilators, [-
blockerare) minskar varmetoleransen

Ce fo
JL arI;‘eht.: r::cl?:'mljnmedlcln
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Diabetes mellitus

Metaboliska, kardiovaskulara och neurologiska
fel som férsamrar termoregleringen

Forsamrad formaga i blodkarlen i skinnet att
utvidga sig

Blodkarlen vidgar sig vid hogre temperaturer
Forsamrad svettrespons, mindre mangd svett



Kardiovaskulara sjukdomar

Manga mojligheter till att det ska bli fel...

Forsamrad formaga att 6ka hjartminutvolym
som leder till icke-tillracklig blodflode till
skinnet

Varmerelaterad stress pa hjartat och andra
organ 0kas av dehydrering (blodfortjockning)

Okad trombosisrisk

Mediciner? _Ga_ ‘



Respiratoriska sjukdomar

* Direkta fysiologiska anledningar till 6kad
dodlighet i den gruppen ar inte tillrackligt
undersokta

Ce fo
J L arI;‘eht.: r::cl?:'mljnmedlcln
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De medicingrupper som oftast kan ge
problem vid varmebolja ar:

Diuretika — elektrolytrubbning och dehydrering (aven ACE-
hammare, men mest loop-diuretika

Antikolinergika — torra slemhinnor och minskad svettning.

Psykofarmaka (ffa neuroleptika) — stord temperaturreglering,
minskad svettproduktion

Antihypertensiva (bla betablockerare) — otillracklig
hjartminutvolym, minskat artartryck — forsamrad
svettkortelfunktion.

Litium, digoxin, anti-epileptika, preparat mot Parkinsons
sjukdom — 6kar kansligheten for uttorkning

NSAID-preparat — svar njursvikt hos aldre med nedsatt
njurfunktion och vatskebrist



Varfor blir varmeboljor en utmaning
for vard och omsorg ?

Varmeboljor:

e Oftare

* Langre

* Orsakar betydlig 6kning av dodsfall, men aven vardkostnader

Aldre i hemmet:

* Fler aldre i samhallet

e De som bor hemma ar allt aldre
 De som bor hemma ar allt sjukare

Samhallsstod sarbart under sommaren
* Neddragen bemanning
* Farre ordinarie i tjanst

* Svag prevention mot varmestress okar ytterligare belastningen pa
vard och omsorgssektorn
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Checklistor oc

Beredskapsplan vid virmebolja

Allminna rad till vard- och
omsorgspersonal inom
hemtjdnst, hemsjukvard, sérskilt
boende och primérvard

h rad vid varmebodlja

Enkla atgiirder vid viirmebilja sparar liv och firebygger negativa
hiilsoeffekter.

VARMEBOLJA

Allmiinna rad till vard- och omsorgspersonal

Extrem viirme &r farligt fisr alla, men dldre, kroniskt sjuka och personer med
funktionsnedséittning dr sdrskilt utsatta. En virmebélja kan innebiira kraftig 6kming

av antalet sjukdoms- och dédsfall 1 dessa grupper

M

Var uppmiirksam pi inomhustemperaturen hos dina vardtagare
En temperatur av 26 grader eller mer under tre dagar 1 foljd ékar
halsoproblemen patagligt.

Uppmuntra till ikat vitskeintag

Undvik séta drycker, och alkohol, samt viitskednivande trycker som kaffe.
Servera girna vatskerik mat, t.ex gronsaker och frukt. PAminn och hjilp
personer med psykisk eller fysisk funktionsnedséttning att dricka.

Giir miljin sa sval som mijligt
Utnyttja gardiner, persienner och markiser. Se till att kénsliga vardtagare
vistas pa bostadens/boendets svalaste plats. Vadra nattetid nar det ar svalt

Ordna svalkande atgiirder
En sval dusch &r mest effektiv. En blét handduk runt nacken ar ett alternativ.
Last sittande klader av naturmaterial &r svalare &n atsittande syntetklader.

Uppmana till minskad fysisk aktivitet
Framforallt under dygnets varmaste timmar.

Var extra uppmirksam pi dina virdtagare och hur de mar

Kontakta sjukskéterska om nagon visar tecken pa att ma daligt av varmen —
varningstecken kan vara fistho)d kroppstemperatur, puls och
andningsfrekvens, samt yrsel och onormal trétthet. Muntorrhet och minskade

urinméngder kan vara tecken pa vatskebrist.



Checklistor och

Beredskapsplan vid virmebdlja

Sarskilda rad till likare och
sjukskoterska

rad vid varmebolja

VARMEBOLJA

Sirskilda rad till likare och sjukskdterska

Riskgrupper:
Aldre
Hjart-karlsjukdom
Lungsjukdom
Njursjukdom

Allvarhg psykisk
sjukdom

Demens
Funktionsnedsétining

Social Isolering

Extrem viirme ir farligt fir
alla, men :ildre, kroniskt sjuka
och personer med funktions-
nedsiittning iir sirskilt utsatta.
En viirmehilja kan innebira
kraftig 6kning av antalet
sjukdoms- och dddsfall i dessa
grupper

Risken fir hilsoproblem dkar

patagligt om temperaturen nar

upp till 26 grader eller mer
under tre dagar i faljd

Forebyggande atgiirder:

Okat viitskeintag — vinta inte pa torstkansla

Sval miljé — vistas 1 det svalaste rummet, vidra natterid

Svalkande atgirder — duscha ofta, ha l6st sittande kldder

Risklikemedel:
Diuretika
(tex Furosemid)
Antikolinergika
Psykofarmaka
(neuroleptika, SSRI)
Antihypertensiva

Likemedel med smal
terapeutisk bredd:
tex Litium, digoxin,
medicin mot Epilepsi och
Parkinson

NSAID

Minskad fysisk aktivitet — uppmuntra under dygnets varmaste timmar

Kiinnedom om riskmediciner — kontrollera vitskebalans och var sérskilt uppmérksam




Checklistor och rad vid varmebolja

Beredskapsplan vid virmebdlja
pSp ] Beredskapsplan vid virmebdlja

Information till chef {or Information till chef {6r sirskilt
primirvard eller hemsjukvard boende

Beredskapsplan vid virmebdlja
Beredskapsplan vid virmebdlja psplan vid v J

Allménna rad till dldre och Information till chef for
deras anhoriga hemtjinst



Effekt av prevention

Varmebolja i Frankrike 2012
Drygt 1000 extra dodsfall kunde forvantas

Nationell plan med preventiva atgarder hade
genomforts sedan 2003

Facit: Ingen 6kad dodlighet 2012 !!
Utvardering av Institut de Veille Sanitaire

!

DID YOU KNOW...
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Hur paverkar klimat halsan

Climate ch Flood and storm-related
Imate change “l  injuries and illness
(temperature change, altered DIRECT j
precipitation, storm frequency) PATHWAYS A )
/ | \ Cute
INDIRECT PATHWAYS Temperature/pollution-
related mortality and
4
. ‘1' \ morbidity
Socio- | Crop yields | Transmission Air
economic l dynamics chemistry
disruption
v \ Air-pollutant
Availability and concentrations
price of crops
N4 Abundance of
Mental and J disease vectors
thSIC-al Malnutrition (e.g. mosquitoes, Food- anc! water-
well-being ticks, rodents) borne disease
\
Stunted growth, \
illness/mortality VecFor-borne
(esp. children) diseases

Armstrong et al. (2012) Climate change: how can epidemiology best inform policy?
Epidemiology. 23.



Kombinationseffekter E

Varmeboljor — luftféroreningar

* HOga temperaturer +
luftféroreningar = fler
negativa halsoeffekter

* Vid hoga
temperaturer okar
halten marknara ozon

 Torr mark dammar

 Brandrisken okar

Jt E:lmmt:-nt;:l? :niljﬁmedicin
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European Heart Journal (2014) 35, 861-867 CLINICAL RESEARCH

curcrean  doir10.1093/eurheartj/eht489 Prevention and epidemiology

SOCIETY OF
CARDIOLOGY > !O n

Short-term effects of air pollution on
out-of-hospital cardiac arrest in Stockholm

Auriba Raza', Tom Bellander'?*, Getahun Bero-Bedada', Marcus Dahlquist’,
Jacob Hollenberg?, Martin Jonsson?, Tomas Lind"2, Marten Rosenqvist*,
Leif Svensson3, and Petter L.S. Ljungman'5 Odds ration for a 10 pg/m?3 increase
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Figure 3 Associations of 2-h and 24-h exposure to air pollutants with out-of-hospital cardiac arrest, per 10 pg/m?, adjusted for temperature,and
relative humidity.



Mortality Related to Air Pollution with the
Moscow Heat Wave and Wildfire of 2010

(Shaposhnikov et al. Epidemiology 2014;25: 359—-364)

* Varmeboljan in Moskva varade 44 dagar
och triggade ett flertal skogsbrander

* Brander leder till hoga halter av
forbrannings-relaterade partiklar i luften

(
f

PM,, nivaerna dversteg 300 ug/m?3under
era dagar)

 Hogre partikelhalter 6kar den generella
och kardiovaskulara mortaliteten

JL Centrurn for
arbets- och miljomedicin
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Mortality Related to Air Pollution with the Moscow
Heat Wave and Wildfire of 2010

(Shaposhnikov et al. Epidemiology 2014;25: 359-364)

e Nara 11 000 extra dodsfall intraffade
under varmeboljan

* De vanligaste anledningarna till dod var
kardiovaskulara, respiratoriska,
genitourinara och neurologiska

* Interactionen med luftféroreningar fran
branderna bidrog med mera an 2000
extra dodsfall

JL Centrurn for
arbets- och miljomedicin
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Mortality Related to Air Pollution with the Moscow
Heat Wave and Wildfire of 2010

(Shaposhnikov et al. Epidemiology 2014;25: 359—-364)
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Hur paverkar klimat halsan

Climate ch Flood and storm-related
Imate change “l  injuries and illness
(temperature change, altered DIRECT j
precipitation, storm frequency) PATHWAYS A )
/ | \ Cute
INDIRECT PATHWAYS Temperature/pollution-
related mortality and
4
. ‘1' \ morbidity
Socio- | Crop yields | Transmission Air
economic l dynamics chemistry
disruption
v \ Air-pollutant
Availability and concentrations
price of crops
N4 Abundance of
Mental and J disease vectors
thSIC-al Malnutrition (e.g. mosquitoes, Food- anc! water-
well-being ticks, rodents) borne disease
\
Stunted growth, \
illness/mortality Vecfor-borne
(esp. children) diseases

Armstrong et al. (2012) Climate change: how can epidemiology best inform policy?
Epidemiology. 23.



Indirekta effekter
Klimat — vektorburna sjukdomar

e Sasongslangd, temperatur och nederboérd
paverkar forekomsten av sjukdomsvektorer
(t.ex. mygg och fastingar)

* Fler gamla vektorer (t.ex. skyfall och mygg)
* Nya vektorer (fastingar flyttar norrut)

* Ekosystemforandringar —
kan ibland ha oféranade
konsekvenser for
sjukdomsspridning
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Ticks and Tick-borne Diseases 2 (2011) 44-49 201 1—2040 204 1—2070 207 1—2 100

Contents lists available at ScienceDirect

Ticks and Tick-borne Diseases

journal homepage: www.elsevier.de/ttbdis

Original article

The range of Ixodes ricinus and the risk of contracting Lyme borreliosis will
increase northwards when the vegetation period becomes longer

Thomas G.T. Jaenson?®*, Elisabet Lindgren®

4 Medical Entomalogy Unit, Evolutionary Biology Centre, Uppsala University, Norbyvigen 18d, SE-752 36 Uppsala, Sweden
b Dept. of Public Health, Karolinska Institutet, Stockholm, Sweden

Projections of possible future changes in distribution

and abundance of . ricinus.

e Green areas - regions that are or potentially may
become favorable for tick populations during this
century.

* Red areas - regions that may harbor permanent
relatively high-density tick populations.

* Yellow areas - regions where sparse, low-density
populations of ticks may occasionally be
encountered. White areas - ticks cannot or are
unlikely to become established and reproduce.




Indirekta effekter
Badsarsfeber

* Vibrioner av olika slag — oftast Vibrio
cholerae, Vibrio vulnificus.

e Sarinfektion med feber, dmhet, sepsis med
eller utan chock, nekrotiserande fasciit

* Vibrioner borjar tillvaxa vid 15°C
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Environmental suitability for Vibrio spp

Mo, of Vibrio cases (per annum)

Figure 2 | Vibrio cases and SST. a, The relationship between Vibrio infections reported around the Baltic Sea area and maximum annual SST. Stars show
observed data, dashed line shows GLM model predictions (based on the influence of S5T alone). b, Time series of Baltic Sea Vibrio cases. Solid line shows

70+

60 H

50+
A0 -
*
30
!
fﬂ'
20_ Fi
4
* /
* *F
10 P
s i
* - *
* "- *
__-""1*
[}—L-t" PR
T T T I T I I
16 7 13 19 20 21 22

Max. annual temperature (*C)

Mo. of Vibrio cases (per annum})

70—

&0 —

50

40

T
1985

T
1990

1995 2000
Year

observed cases and dotted line shows GLM maodel predictions based on the influence of maximum 55T and time.

Baker-Austin et al., 2013, Nature Climate Change. 2013(30): 73-77

2005

T
2010



Science 27 April 2012: Vol. 336 no. 6080 pp. 418-419
DOI: 10.1126/science.1215735

Monitoring EU Emerging Infectious Disease Risk Due to Climate Change
Elisabet Lindgren, Yvonne Andersson, Jonathan E. Suk, Bertrand Sudre, Jan C. Semenza
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Indirekta effekter
Klimat - livsmedel
* Snabbare tillvaxt av smittoamnen i
livsmedel
e Obs! Bevattningsvatten!
* Mera bekampningsmedel i maten
 Dalig grillning...
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Indirekta effekter
Klimat — astma/allergi

* Kraftig nederbord paverkar halter
mogelsporer

 Hogre temperaturer och hogre halter
av CO, leder till pollen i storre
mangder tidigare och under Iangre
tidsperioder “/ k"




En Europeisk studie fran ECRHS

* En 6kning av arsmedeltemperaturen med tva
grader, eller nederborden med 100 mm per ar,
skulle kunna leda till en 10-40% 6kning av fukt

och mogel i bostaderna i Europa

Dan Nordbéack: dan.norback@medsci.uu.se
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Pollen och klimat

« Okningen av medeltemperaturen paverkar
fenologiska monster hos vaxter, inklusive
tidpunkt och langd for pollensasongen

* | Stockholm har kontinuerlig 6vervakning av
luftburet pollen utforts sedan 1973

e Vistuderade de tidsmassiga och kvantitativa
forandringar i pollensasonger mellan 1973
och 2013 for nio typer av pollen

_JL Centrurn for
arbets- och miljémedicin

STOCKHOLMS LANS LANDSTING



Parameter

Start-date
(days)

Peak-date
(days)

End-date (days)

Season duration

(days)

Production of
pollen/year
(change in %)

Pollentrender 1973-2013 |

-
(Alnus)

trend/year
p-value
total change
trend/year
p-value
total change
trend/year
p-value
total change
trend/year
p-value
total change
trend/year
p-value

total change

-0.24

0.290

-9.6

-0.28

0.197

-11.2

-0.35

0.076

-14

-0.11

0.557

4.4

1.033

0.023

Birch
(Betula)

-0.37
0.001
-0.40
0.000
-0.21

0.032

-0.26

0.157

-10.4

-0.17

0.253

-6.8

-0.35

0.014

Grass
(Poaceae)

-0.06

0.509

-0.13

0.481

-5.2

+0.23

0.005

Hazel
(Corulus)
-0.51 -0.30
0.138 0.030

Mugwort
(Artemisia)

-0.30 -0.21

0.002 0.024

o S i
Oak Pine
(Quercus) | (Pinus)

-0.22

0.136

-0.42 +0.04
0.107 0.737
-16.8 +1.6

-0.65 +0.36
0.052 0.002

-0.40 -0.24

0.000 0.008

-0.35

0.013

-0.32 -0.27

0.000 0.002

-0.17

0.093

+0.16

0.138

+6.4

1.016

0.246

-0.09

0.534

+0.30

0.013

-0.21 +0.66

0.514 0.001

-0.02 -0.06

0.746 0.411

1.001

0.850

1.04

1.029 0.997

0.001 0.480

1.043 1.009

0.000 0.135

+0.04

0.768

+1.7

1.011

0.095

1.53



Indirekta effekter
Klimat — neurologiska sjukdomar

* Fler giftiga algblomningar som leder till

mer neurotoxiner i skaldjur, musslor och
fisk.

* Mer bekampningsmedel i skordar
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(svart da man vilar, andra farger vid olika fysisk aktivitet) Tord Kjellstrom

Och sa till det laskigaste .... Omraden dar hettan blir s& hég ar 2200
att kroppstemperaturen gar till 42°C pa 4 timmar under minst 7 dagar
under arets hetaste manad

771 OK for everything
|| Risk for 400W sport
B Risk for 300W work
B Risk for survival

Bl Not 4 hr survivable

Det kan bli tva miljarder médnniskor pa flykt eller
déende




Sjukvardsinrattningar har en viktig
uppgift att:

* behandla sjukdomar och skador som
resulterar fran handelser som kan kopplas till
klimatférandringen

e anpassa sig till klimatforandringen
e att jobba for en battre framtida klimat
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Climate change risks to health care facilities

Climate Change Impacts on Health
» Extreme weather events
» Food-and water-borne diseases
* Air quality
* \Vector-borne diseases

\ 4

Health Care Facility

Impacts

HEALTH CARE

CCI)I\I\//II &%I\T”STY =) FACILITY ¢mmm)) | - Physical structures
VULNERABILITY * Patient services

* Health, safety and security
of patients, staff and visitors

N

Health Care Facility
Adaptation Options

* Emergency management
* Facilities management
» Health services management




Varfor ska varden anpassa sig?

Extremvader kan leda till att mycket folk soker
sjukvard samtidigt — en 6vervaldigande effekt

Utbrott av ovanliga eller nya infektionssjukdomar
kan forekomma — ny expertkunskap kan behovas

Vardrutiner kan bli storo
inte, inte tillrackligt med

Vardbyggnader blir skac

Oforutsedda handelser
spricker

a — leveranser fungerar
personal

ade och icke-fungerande
eder till att budgeten
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Vardbyggnader ar beroende pa:

Elektricitet
Rent vatten
_everans och forvarande av mediciner

 everans och forvarande av mat
Sophantering
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Dagens infrastuktur

* Det mesta har varit byggd for en stabil klimat

* Behovs bade robusta strukturella detaljer (tak,
dorrar, fonster) och arbetsutrustning (datorer,
diagnostisk utrustning, back-up generatorer)

* Byggnadsdetaljer och utrustning ska
underhallas och bytas ut mot nytt nar det ar
nédvandigt. ‘ :
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Paterson et al. Int. J. Environ. Res. Public Health
2014, 11, 13097-13116

Health care facility officials may have a false
sense of security that critical services will be
available in emergencies, which may not always

be the case...
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Hur robust ar systemet hos er?

Ar existerande dvervakning och kontroll
effektiv? — ar ni beredda i forvag?

Har ni en plan for hur personal-relaterade
problem kommer att [6sas?

Har ni en saker tillgang till fornédenheter, som
medicinsk utrustning, expertkunskaper,
alternativa elkallor?

Finns det en robust kommunikationssystem?
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' En verktygslada for varden

* En checklista for tjansteman som ar ansvariga
for underhall av vardbyggnader, utforandet av
diverse halsovardstjanster, eller leveranser av
nodvandiga produkter (mat, vatten
mediciner), samt for folk som jobbar med
krishantering

http://greenhealthcare.ca/climateresilienthealth
care
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Riskbeddmning

 Genomfors riskbedomningar pa din vardinrattning?
Ar féorandrande vadermonster invagda |
riskbedémningarna?

e Har din vardinrattning overvagd hur klimatrelaterade
processer (t.ex. stigande havsnivaer, torka eller
hungersnod i andra lander, forandringar i
resurstillganglighet (mat, vatten, energi)) kan paverka
sarbarheten eller risker hos din vardinrattning?

* Hur ofta utfors eller uppdateras riskbedomningar pa
din vardinrattning?
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Riskbedomning — Tanker din vardinrattning pa foljande
klimatrelaterade risker nar de utfor riskbedomningar?

Some I Thisis not a
Climate risk Yes No don't risk for my
what .
know region

Extreme heat

Extreme cold

Extreme rain and snowfall 4 . Assessing
' Risks &
Drought 4 Opportunities

Wildfire

Extreme weather - tornado

Extreme weather - freezing rain, ice storm, hailstorm

Reporting Building Business

Extreme weather - thunderstorm, lightning % Dicclagiie A

Extreme weather - hurricane and related storms

Extreme weather - avalanche, rock-, mud- and landslide, debris flow
Poor air quality and smog
Food-borne contamination and/or diseases

Water-borne contamination and/or diseases

Vector- and rodent-borne diseases

New and emerging infectious diseases
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Riskbedomning av infrastruktur

e FOr narvarande, hur motstandskraftig ar
infrastrukturen i din vardinrattning mot
klimatrelaterade kriser och kan den garantera
sakerheten for patienter, personal och
besdkare?
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Riskbeddmning av infrastruktur —ange om ni
regelbundet dvervager klimatsakerheten hos féljande
anlaggningselement

.1 Some | don't
Vulnerability area Yes

. o)
times know

Heating, ventilation, air conditioning system (e.g. chillers, window units,
redundancy of systems such as connection to back-up power)

Potable and non-potable water systems (e.g. cooling towers)

Assessing

Electricity supply from the local service provider or alternative energy e Context of Risks &

Opportunities

sources (e.g. electricity, back-up generators, fuel supply, redundancy of
systems)

Functioning of machines, equipment and computers (e.g. equipment to
diagnose and treat patients, surgical equipment, computers that store Reporting Building Business

i closure Resilience
medical records)

Communication channels (e.g. telephones, computers)

Structural elements (e.g. pillars, floors, roofs)

Non-structural elements (e.g. windows)
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Riskhantering — varmebodlja
Har ni forberett foljande system?

Some | don't Thisis not a

Resiliency activity Yes . No ., riskformy
region

Advise staff to closely monitor early indicators of heat illnesses and
initiate appropriate treatment (check patient and room temperature,
monitor fluid intake and output, pulse rate, and blood pressure)
Consider indoor/outdoor temperatures when planning group activities
Increase frequency of patient observations, especially of those at high \ wm}l;); '“; Asses ]

risk

e it e St §
M i 3 i s i 550 &
iy

Review clinical management of patients and residents most at risk

~-| REVIEW

either due to reduced mobility, chronic illnesses (pulmonary,
cardiovascular, renal), and certain medications, social isolation, ; N
inadequate housing, or environmental factors (e.g. urban heat island, r ConTROL \
air pollution)

| S S ———
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Riskhantering — Omfattar beredskapsplanen atgarder
for att forhindra eller minska halsorisker under en
elavbrott?

Resiliency activity Yes Sv(\)/hmaet- No Iki(:)r\]lvt
Secure and maintain generators and sufficient fuel supplies
Ensure generators will function (e.g. fuel pumps are protected)
Cool patients during extreme weather when there is no air
conditioning
Closely monitor and assist patients who are particularly vulnerable (o o e
(e.g. infants, children, elderly) ey E:Agfff_m.}z
Secure adequate amounts of safe food for patients, staff and e

‘o " RISK
visitors 1"0,“'7" MANAGEMENT ) REVIEW |
Secure adequate amounts of safe water (e.g. for drinking, cooling ‘”‘”’“‘_;T‘ij o
systems, diagnostic and medical treatment) { |  CowTRoL |

Secure and protect patient records

Access needed pharmaceuticals
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Riskhantering — Innehaller er beredskapsplan strategier for att
minska spridningen av klimatrelaterade infektionssjukdomar?

- .. Some | don't
Resiliency activity Yes . No
times know
Implement routine risk reduction strategies (protection, cleaning,
disinfection, sterilization)
Undertake routine risk assessments (screening patients, client
symptoms) to identify patients who may be infected
. _ , _ LIENTIRY s
Implement policies regarding routine hand hygiene '—-w-~fy§w—-~} fo_‘f.m.}e
Ensure that health care staff are aware of climate-related disease A

risks in your region (e.g. West Nile Virus, Lyme Disease, Mmro

Encephalitis)

Educate health care staff, patients and visitors on how to reduce
risks of infectious diseases at the health care facility

Regularly incorporate new information (e.g. best practices from
government or accreditation bodies) on infectious disease risk
management into plans and protocols
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Toolkit.climate.gov

http://toolkit.climate.gov/topics/human-health/building-climate-resilience-health-
sector

. About | Contact | Funding Opportunities | FAQ
U.S. Climate

‘o Resilience Get Started Taking Action Tools Topics Expertise Search Q
£+ Toolkit

Topics » Human Health » Building Climate Resilience in the Health Sector »

@ Building Climate Resilience in the Health Sector

) ) ) ) Browse Topics
The United States depends on its health sector to provide needed services on demand, whatever the

emergency—but to do this, the health sector must remain operational. Climate variability and change > Coastal Flood Risk

jeopardize the responsiveness of our health care delivery system and its public health facilities, making > Ecosystem Vulnerability
Americans mere vulnerable to the negative health impacts of heat waves, floods, wildfires, extreme storms, » Food Resilience

and their aftermath. ~ Human Health

- Ext Heat
Climate change poses several risks to the health sector: wreme Hea
- Severe Storms and Flooding

+ Events like Hurricane Katrina and Hurricane Sandy have ——— - Increased Levels of Air Pollutants
demonstrated that extreme weather can damage and shut . - Changing Ecosystems
down critical healthcare facilities such as hospitals and it - Altered Risk of Infectious Diseases
nursing homes. Climate change is expected to increase the :; Vh ey P ; = g:gtdoi?g Climate Resilience in the Health
severity of some extreme weather events, adding to the 1;. S
hazards healthcare facilities must be able to withstand. ¥ '55?_ ,. :

* Healthcare facilities in coastal areas must also contend
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