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*Changes in water, air, food quality; vector ecology; ecosystems, agriculture, industry, and settlements
tArrow inside ‘condition’ box indicates modifying influence

Ways in which climate, climate variability and climate change may influence human health.

Source: E. Garcia(2011)
IPCC,2014: Climate Change 2014
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* These effects occur directly, due to changing
incidence in T and humidity extremes and occurrence
of floods, droughts, fires.

* Indirectly, health may be damaged by ecological
disruptions brought on by CC - crop failures, disease
vectors, social responses to CC.

* Variability is a risk factor in its own right - it is more
difficult to protect human health in a highly variable
climate than one that is more stable. There is
emerging evidence of non-linearities in response
(such as greater-than-expected mortality due to heat
waves) as climates become more extreme.
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Present 2030-40
“Era of committed climate change”
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Vector-borne
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current adaptation Potential for
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Risk level with ____ reduce risk
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Occupational
Food and
water-borne
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Mental health
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Woodward, Chadee, Honda, Liu, Revich et all.}/Climate change and
avants health: on the latest IPCC report, The Lancet, Vol 383 April 5, 2014




2013 I'. 3aTOMN/1IeHa orpomMHas Tepputopus (6osee 8
M/IH. KM2), Ha KOTOPOW pacrno/10}KeHbl 366 HAaCeNIEHHbIX
NYHKTOB C 06 MM Ynca10M Kutenem 6osee 170 TbiC., 13
TbIC. }KM/IbIX 4OMOB, 10 ONAaCHbIX 06bEKTOB (BK/OYas
HedTebasy, 4 CKOTOMOru/1bHUKa U 5 KAaa6mL, )

2014 r. —AATaUCKMU Kpaun, Xakacua, TbiBa

PaspylwieHHble goma — 60/1ee 4 TbiC., 3BaKyUPOBaAHO 10
TbIC. Y€/l., C1y4aeB CMEPTH - 11

Ap. ¢y4yau HapyLIeHUH 340pOBbA — HET MHPOpPMaL UK
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Food-and-Water borne (Acute intestinal infection,
Dysentery, Salmonellosis, Hepatitis A, Parasitoses and
others)

Tick-borne
Lime Diseases
Tularemia
Malaria

Denge

West Nile Fever
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Incidence, —— Russia
per 100 000 -o— Archangelsk oblast
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IPCC, tabl.11-1, p.723; Tokarevich et al., 2011; Global Health Action, 2011
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Number of Tick bites per 100 000 people: 1) <100, 2) 100 + 1000, 3) >1000
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The number of tick bites appears to increase with rising T

In northern districts, the first victims reported tick bites as
annual average T exceeded +1°C. A steep increase in the
number of bites was observed if annual average T 1.5°C.

Fatal cases of encephalitis have been reported in the Northern

districts for the first time in history. Encephalitis mortality
increased 10-fold in central districts and 3-fold in the southern

districts.
Tick proliferation is very rapid; a few warm years are enough

to create a sustainable population of Ixodes persulcatus ticks
in northern territories.

Growthin annual average T is mainly driven by rising winter
temperatures.
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9 rr. O603Haue eT; 1 - COKpalye
- pacluMpeHue apeana; 3 - ape HacTosLlee BpeMS
AciokeBuy, 2013)
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Projected risk map of schistosomiasis(S. japonicum) transmission in
Chinain 2050. Green area denotes the range of schistosomiasis in
2000. The blue area shows the geographic expansion. Adapted from
(Zhou et al., 2008)

IPCC,2014: Climate Change 2014, p.727 ...
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akha (Yakitia) republic 1906-19
Archangelsk oblast 84 1903-1985
Karelia 48 1903-1993
Taymyr okrug 39 1905-1978
Komi Republic 28 1900-1994
Khanty-Mansiysk okrug 21 1926-1945
Nenets okrug 20 1981-2000
Yamalo-Nenets okrug 8 1904-1931
Murmansk oblast 2 1955-1958
Evenkia, Koryak, Chukotka, Magadan oblast: No data
TOTAL 520
Source: Cadastre of Russian settlements characterized by persistentrisk

of Anthrax (2005) Handbook. Cherkassky B. L. (Ed.)
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Anthrax cattle burial grounds
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Murmansk oblast 1 o . L 0<?

Nenets okrug 4 . S 1

Komi republic 5 13121 T8 "'**’;"“"‘l{"8lnd ]}

Yamalo-Nenets okrug 6 ¥ W

Krasnoyarsk krai (north) 8

Sakha (Yaukitia) republic 9

Chukotka okrug 10

Khanty-Mansiysk okrug 13

Archangelsk oblast 3

Karelia republic 2

Taymyr okrug 7

Magadan oblast. 11

Koryak okrug 12

Evenkia okrug 14

Revich, Podolnya, 2011
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Statistically significant positive trends in annual average T
temperatures were established in 8 out of 17 districts of
Yakutia.

Gradual remediation of these burial ground should use modern
technologies of utilization of cattle remains.

Temperature thresholds of permafrost degradation provide
only indirect information about epidemiologic situation.

Detailed field surveys of the state of cattle burial grounds and
measurements of air and permafrostT are needed for objective
assessment of epidemiological situation.

Public health authorities should continuously monitor anthrax
situation.
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— all causes — infectious diseases
cancer diseases of the circulatory system
— diseases of the respiratory system — diseases of the digestive diseases
— external cases — baseline (2009)

Revich 2011
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m interaction

m linear terms of AP

® main effect of temp

B added effect of temp

Shaposhnikov et al, 2014
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Group of Causes O/E (95% CI

All ages 22901 10 859 1,90 (1,84; 1,97)

All nonaccidental Age <65 ner 6286 1908 1,44 (1,38; 1,49)

Age >65 et 16615 8 868 2,14 (2,06; 2,23)

Neoplasms 1984 198 1,11 (1,06; 1,17)

Mental and behavioral disorders 1189 553 1,87 (1,68: 2,11)

Diseases of the nervous system 324 218 3,07 (2,52; 3,92)

Ischemic heart disease 8959 5045 2,29 (2,18; 2,40)

Cerebrovascular disease 6423 3712 2,37 (2,24; 2,52)

Respiratory diseases 604 309 2,05 (1,80; 2,39)

Diseases of the digestive system 686 98 1,17 (1,07; 1,28)

Diseases of the genitourinary system 312 189 2,54 (2,14, 3,12)
ol e A4 A . Shapoghnikov et al, 2004, ...




(Porfiriev, 2013)

AGE Men (AMm) Women (AMf)

N % N %

0-14 35 0,9 13 0,19
15-44 | 464 | 1,8 134 1,94
45-59 549 14,0 241 3,49
60-74 1172 29,9 1139 16,48
75+ 1694 43,4 5384 77,90
Total 3914 100,00 6911 100,00




ated data for the fu
(GGO model the

Shaposhnikov et al., 2013

Baseline period, nn Future period, ni (95% CL)

Shortwaves | Longwaves | Shortwaves | Longwaves
(5to 7 days) | (=8 days) (5to 7 days) (>8 days)

Heat waves 12 6 18 (12; 18)a 15 (6; 30)

Cold waves 8 7 1.8 (0;4) 0.5 (0;4)

.Upper 95% CL equals to the central estimatein this particular case because as new

waves enter the ensemble of short waves, others leave it to join the ensemble of long
waves
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0,0

B mean
— left 95%CL

= right 95%CL
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firstof June 10-15. In November and even in January there are
with rain, they are dangerous for reindeer herding "
Mass deaths of deer in Yamal!

Vladilen Qawra, pos. Vankarem: «Theice begins tomelta
month earlier than before, and freezes in the fall
immediately, but for a whole month. Ice, who previously
held throughout the year, are now everywhere are melting.»

«Polar bears hunt seals on the ice, now go to the village,
attacked sled dogs» -

Problems of food preservation

Problems of transportand access to health care
The problem of a possible increase ininfectious diseases |
The problem of preservation of buildings, engineering
structures violation

and many others.
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PecnupartopHbie 3a60

C/I0BJ/1IeHHbIE X0/1040M,
3arpasHeHunem

O/Abl CUIbHOM Kapbl B ApXaHresbcKe
" (remnepartypHbiit nopor 21°C)
ACCOLMMPOBAINCH C POCTOM CMEPTHOCTU OT
cepaevyHo-cocyaucTbix 3aboneBaHunii u Bcex
€CTeCTBEHHbIX NPUYUH cpeam Ntoaen cTaplie
65 net, n OT BCeX BHELHUX NPUYUH cpeaum
moaen crapwe 30 net (1999-2008 rr.).
Kaxkpoe noBbiweHne MaKCUMa/IbHOM
Temnepartypbl Ha 1°C Bbiwe 20,9°C
accouMmupoBanocb ¢ poctom Ha 5,3% uucna
3BOHKOB B MeAULIMHCKUE yupeXaeHua

¢ XXanobamm Ha 3aboneBaHnA cuctembl
KpoBOObOpaLeHnA Ha cneaylowmuii geHb
(1998-2009 rr.)

MNoBbiweHMe ouyuLaemoii TemnepaTypbl Ha
1°C accouymmpoBanocb ¢ poctom Ha 1,6%
YMucna 3BOHKOB B MeAULIMHCKUE YyYpeXaeHusn
OT MY>XUYUH C TPAaBMaMM1, OTPaB/IEHUAMMU U
nocneacTBUAMMU APYrux BHELWHUX GaKTOpOoB.
MNoBblweHune Temnepatypbl Ha 1°C Bbiwe
16,1°C accoummnpoBanocCb ¢ POCTOM 4YMCAA
3BOHKOB B MeAULIMHCKUE yUpeXAeHUsA C
*Kanob6amm Ha paccTpoiicTBa MO3roBoro
KpoBoobpauieHus (1998-2009)

yluiaemoi
TemnepaTtypbl Ha 1°C
accouMMpPoOBaNIOCh C POCTOM
Ha 1,6% uncna 3BOHKOB B
MeAULMHCKUNE yuypexaeHuna
c *Xanobamm Ha
pecnupaTtopHble
3aboneBaHuay aeteu u3%
POCTOM YMUCNA 3BOHKOB OT
nogeit B Bo3pacrte >60 ner
(1998-20009 rr.)
MoBbiweHne TemnepaTypbl
Ha 1°C Bbiwe 16.1°C
accouumpyeTca C pOCTOM Ha
3,7% uncna 3BOHKOB B
MeAULMHCKUNE yupexaeHusa
c )kanobamm Ha
pecnupaTopHble
3aboneBaHuA y B3pOC/bIX B
Bo3pacTe >60 net (1998-
2009 rr.)
Annepruyeckue
3aboneBaHuA He
OLUEeHMBaANUCDL

* B nepuopg mexay 19
2000-2009 rr. B WecTbAecAT
BO3POC/I0 YUCNO CNyYaeB
Knewiesoro sHuyedanura, uto
CBA3aHO C pacluMpeHmnem apeana
06MTaHMA MKCOA0BOro Kaewa.

* MoBbiweHue cpegHeMecAYHO U
Temnepatypbl Bo3gyxa Ha 1°C
accouMMpPOBaNOCh C POCTOM YMCNA
cny4yaeB casibmoHennesa Ha 1.9%
Ha caepyowmin mecay. OgHako, B
Le/I0M B pEerMoHe YMUC/o CyyaeB
CaZlbMOHeNN1e3a B 3HAYUTE/IbHOM
mepe cokpatunocb (1992-2009 rr.)

Bettina Menne, Vladimir Kendrovski, James Creswick,

PROTECTING HEALTH FROM CLIMATE CHANGE: A SEVEN-COUNTRY APPROACH,
PUBLIC HEALTH PANORAMA, VOLUME 1 | BSUE 1 | JUNE 2015 |#1-60™"



M3MeHeHue
TemnepaTypbl

KOMITOHEHTOB YA3B

A cymma
0ocagKos

UAa KAnmMmaTta

eéMbleé TUMbl YacCTbIX U

3KCTpe
ABNEHUU

NOroAaHbIX

Apy il
AETePMUHAHT

noABePrHyTCcA BO3AEMUC

KasaxcraH (9, 18)

™

T

HasopgHeHuUs, nepuoab
CUNBbHOW  Kapbl, MNOXapbl
3aCyXu, CUAbHbIA MOpPO3,

YparaHbl, cenn, ononsHu

MNpoaoBonbcTBEHHasA 6e3onac
6e3onacHoOCTb BoAbl/BOAOCHabXeHue
KauecTBO BO3A4yXa, YTUAIU3aLUA OTXOA0B

KbiprbiactaH (9, 19)

™

\Z

HaBoaHeHuA (TakKe cenm,
ononsHu, 6ypu, nepmnoapl
CU/Ib- HOM Kapbl, CUbHbIN
Mopo3)

Hannume naxoTHoii 3emnu,
NpoAoBO/IbCTBEHHAA 6€30NacHOCTb U
6e3onacHocTb Boabl/BOoAOCHAbXeHUe

Poccuickan
depepaymn
(ceBepHbI
NUNOTHbLIA PEervoH)
(9, 20)

T

T

HaBoaHeHUA, NoXapbl,
yparaHbl, nepmoapl CUIbHOM
¥Kapbl, CUNb- HbI MOpPO3

KauecTtBo BO3Aayxa, NpoA0BO/IbCTBEHHAA
6e3onacHocTb M 6e30nacHOCTb BOADI,
6eperosble 30Hbl, TONWMHA NbAA, TaaHUE
BEYHOW MepP3N0Tbi

TapXukucran (9, 21)

™

™4

3acyxa, HaBOAHEHMUS,
nepuoapl CUAbHOM XKapbil,
CUNIbHBIK MOPO3

MNpoaoBonbcTBEHHaA 6e€30MNacHOCTb U
6e3onacHocTb BoAbl/BoaOCHabXeHue

Y36eKucraH (9, 23)

™

™4

3acyxa, HaBOAHEHMUSA,
nbinbHble 6ypu, nepuoap
CUNbHOM  Kapbl, CWU/bHbIA
MOpO3

KauectBo BO3ayXxa, yTuaAn3auma oTxonos,
3a- rpA3HeHune OKpYyXalowen cpeapbl,
NpoAoBO/Ib- CTBEHHaA 6e30MacHOCTb U
6e3onacHocTb BoAbl/ BOAOCHabxeHue

Mpumeuanue: P: poct; 1 : cHmxkenue; 1N /J = B 3aBUCMMOCTH OT pernoHa.

Bettina Menne, Viadimir Kendrovski, James Creswick,
PROTECTING HEALTH FROM CLIMATE CHANGE: A SEVEN-COUNTRY APPROACH,
PUBLIC HEALTH PANORAMA. VOLUME 1 | ISSUE 1 | JUNE 20157“1<60



“Yucno nonoXXUTENbHbLIX OTBETOB

aHoMankeHas noXxapsl 3acyxm CWNbHbie HaBOOHEHWA Ka4yecTso
XKapa xonopa BO3ayxa
~ Cucutembl paHHero npegynpexaeHus MexcexkTopantHbie NnaHbl 4eicTBNA B
Ype3BblHalHbIX CUTYaUMAX
I MnaHbl OTBETHBIX AEACTBMIA CUCTEMBI B  osbiwerHoe y4acTtue cekTopa
3ApaBoOXpaHeHns 3apaBooXpaHeHus B pa3paboTke nnaHos

[eCTBUIA B 4Ype3Bbi4aiiHbiX CUTyauuax

BO3, EPB. [loknag «3awmnTa 340p0BbA HaceNeHUA B YyCIOBUAX BO34ENCTBUA
M3MEHEHUA KZIMMATA Ha OKpYyrKatoLwyto cpeay», 2015, puc. 6
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CKUX USMEHEHU

MuH3apaB, Poccuinckuin KapAnMo/10rndeckuii Komnaekc — Meguko-

Ko et CaHUTapHble PpEKOMEeHAAL, MU MO CHUXKEHUIO HEraTUBHOI O B/IMAHUA
gom aHOMa/IbHOM }Kapbl HA COCTOAHUE 340POBbA 60/IbHbIX CEpAEYHO-
b | cocyAanCcTbIMU 3a60/1€BaHMAMM

MMapomeTueHTp - pa3paboTaHa cMcTeMa paHHero onoseLeHusi — ceeTodop 06
3 1 : (Panowss: |

OKCTPEMA/IbHbIX NTOrOA4HbIX AB/IEHUAX "= Y

MockBa- l/aH AeACTBUIA OPraHOB UCMO/IHUTE/IbHOM 4
B/1aCTU Ha C/1y4ail >Kapbl M BbICOKOIO YPOBHA 3arpA3HEHUA '\
aTMmoc¢pepHOro B034yxa, paspaboraHa cucTema OLeHKH
YPOBHEM OnacHOCTEM

Mo ApxaHresbckoit 06s1acTumn HeHeyKOMY aBTOHOMHOMY - |
OKpYry —pa3paboTaH MeXCEeKTOPa/lbHbIN N1aH ACUCTBUIN - " - W
Mo 3aluTe 340POBbA HACE/IEHUA OT KAMMATUYECKUX e o evspomrscane oo
U3MEHEeHUI rmmmmeRamam_

fppt.com



If you ot measureit,
you cannot improve it
Kelvin
Ec/i1 Bbl HE MOXKeTe YTOo-TO
U3MEPUTb, Bbl HE MOXKeTe 3TO
yayuywntb KenbBuH (1824-1907)

[Moroay He BbIGUpalIOT,
BbIOMpPAIOT NpaBU/IbHOE peLleHne

One cannot choose the weather,
but one may choose the right solution
Calendar of Roshydrometin 2008
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