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Moscow’s 2010 heat wave
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The exceptional heat over such a long duration, combined with poor air quality
from wildfires increased deaths by at least 11,000 in Moscow (Shaposhnikov et

al, ,2014)



European Heat Wave

Nombre de jours avec température maximale >=35°C Nombre de jours avec température maximale >=40"C
Période du 01/08/2003 au 18/08/2003 Période du 01/08/2003 au 18/08/2003

Stations d'altitude < 500 m

During August, 2003 much of Europe experienced unusually high temperatures. The
extent of the extremes and their effect was greatest in France. The maps below show the
number of days where air temperature exceeded 35C and 40C, respectively. The impact
was greatest in cities where the temperature was raised and the population was

vulnerable. _
By G.Mills, 2010 WMO, Pune
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143 deaths due to severe cold wave in Uttar
Pradesh
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A six-year-old boy Satyam, who had gone to school in Barabanki, started shivering and

died, due to cold, said sources.



MNepBasa TpeBoXXHaAa “heat-wave”

Human Stories: Chicago 1995

Cook County, July 11-27, 1995:
Excess deaths compared with this time period during an average year
Deaths classified as heat-related” on death certificates (not shown here): 4
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By Michael J Allen, Novy Sad Training School 2021
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Mursing home where 12 died after Hurricane Irma loses license

Weather Fatalities 2019

114
Weather Fatalities for 2019

10-Year Average [2010-2019)
m J0-Y ear Average [1990-2019)

Danvile Ltilities asks residents 1o curb power usage mmr'-g
Featnave

* Healthcare costs

* Energy Costs

* Worker Productivity
* Poor Air Quality

By Michael J Allen, Novy Sad Training School 2021
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In July, more than 1,000 in Virginia have sought
emergency care for heat-related iliness
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RIC Apparent Temperature (°F)

By Michael J Allen, Novy Sad Training School 2021
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Vulnerability

* Elderly

* SES

* Chronic conditions
* Qutdoor workers

* Tourists

‘Sleeping in puddles of their own sweat’:
Loved ones say Va. inmates suffering
. during heatwave

Former corrections officer shares roncifions af Vieginia's prisons
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Howe et al. 2019; Gronlund et al. 2015; Hondula et al. 2012; Reid et al. 2009

By Michael J Allen, Novy Sad Training School 2021
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One person’s experience of an urban concentration field
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The urban effect modifies the environment to which humans are exposed,
often worsening natural stresses by reducing wind-speed, raising
temperature and diminishing air quality.

By G.Mills, 2010 WMO, Pune



Air quality

Air quality is a very large

. . . Total
subject about which thereisa £ Upper
substantial literature. Here we I
will just identify issues that
are related to the nature of
the urban surface, rather than
chemistry of the atmosphere. 001 04 1
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The dispersion of pollutants

depends upon One of the The impact of pollutants depends very
features of the urban surface much on their composition and their

. . size.
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Emissions

Emissions have distinct patterns in
space and time. Urban areas are
characterised by the density of
pollutant sources. For many places, air
quality is closely tied to vehicle
emissions that have diurnal patterns.
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These emissions occur within city
streets that inhibit air motion and may
generate re-circulating flows, thus
trapping vehicular emissions and
limiting their dispersion.

12. September 13. September

By G.Mills, 2010 WMO, Pune




Dispersion

Ambient Airflow

Recirculated
Fraction

Initial Source Disfr;«“buﬂon

DePaul, F.T., Sheih, C.M., 1986.
Measurements of wind velocities
in a street canyon. Atmospheric
Environment 20, 45-459

By G.Mills, 2010 WMO, Pune



HemHoro onpeaeneHunu

Humans are homeotherms with a deep body temperature
(Tg) of 37°C. This temperature must be maintained at a near
constant value to maintain health. This is accomplished by
regulating exchanges at the outer envelope of the body (the
skin and/or clothing surface) to achieve a net energy
exchange of zero.

TERMS

Comfort refers to conditions where this balance can be
achieved with the least effort.

Discomfort is a measure of the degree of departure from
comfort.

By G.Mills, 2010 WMO, Pune



YpaBHeHMe 3HepreTnyeckoro 6asnaHca yenoBeKa

Q*_I_QM _(QH +QE +QG):AQS

Q* Net radiation. Intercepted and reflected short-wave and absorbed
and emitted long-wave radiation.

Qy, Metabolic heat generated internally by the body

Q, Turbulent sensible heat exchange at the outer surface
Q; QE is turbulent latent heat exchange at the outer surface
Q. QG is sensible heat transfer by conduction

AQ;  Heat stored in the body volume.

As homeotherms (warm-blooded creatures), with a near-constant deep body
temperature of 37°C, AQ, should be close to zero. All of actions (whether conscious or
unconscious) of the body attempts to minimise AQ,

By G.Mills, 2010 WMO, Pune



. By G.Mills, 2010 WMO, Pune
Metabolic Heat Rate (Q,,)

Activity Wm-~2
Resting
Sleeping 40
Seated, quiet 60
Standing relaxed 70
The energy generated by the body ©
. . . . Walking on a level surface
is a function of the levels of activity. 0.9ms1 115
This level is comprised of a basal 1.8ms™ 220
rate (70Wm<2) and a work rate. oiiee »
Writing 60
Walking about 100
The amount of energy the body Lifting/packing B

needs to dispose of depends upon T

the internal heat generated, which Cooking 9510 115
Housecleaning 115 to 200
can be regUIated- Handling 50kg bags 235

Pick and shovel work 235 to 280

Leisure
Dancing 140 to 255
Tennis 210 to 270
Basketball 290 to 440



BO3MOKHO JIH C
TOYKH 3peHUA
3aKO0HA
COXpPaHEeHUSA
IHEPIruu
CYleCTBOBAHHUE
MaJjpbunka-c-
nmajibuuKa?



Energy exchanges with the
atmosphere occurs primarily at
the skin surface. Heat transfer
from the transfer within the
body occurs from the centre to
the skin surface. The exchange is
regulated the intervening
resistance provided by the
tissues close to the skin.

Perynauyna komooprta f

By G.Mills, 2010 WMO, Pune
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\ 370C
\__36°C
32°C / |
28°C |
34°C
31°C
a

Mount L.E. (1979) Adaptation to thermal
environment : man and his productive
animals. London : Edward Arnold,

b



MoaeaupoBaHue TEPMHYECKOI0 KJINMATA

The energy budget of a human must account for all the exchanges at the

exposed surface. This includes direct solar radiation (1), diffuse short- and
long-wave radiation from the sky and ground (2 & 3), reflected short-wave
radiation (4) and emitted long-wave (5) radiation, convective sensible and

latent heat exchanges that result from surface-air exchanges (6) and the
conduction of heat into the substrate (7).

By G.Mills, 2010 WMO, Pune



«OroHb, mepuaroLimm B cocyae» ?

The surface area of an upright average man is 1.8m? enclosing
a mass of 70kg. However the effective area at which
exchanges occur can be altered by a change in posture and
clothing. A cylinder with a height of 1.65m and a radius of
0.12m may be used to crudely represent this human form.

This simplification can be used effectively to
examine radiation and surface-air exchanges.
For example, the direct radiation (S) can be
determined from that received on a
horizontal surface multiplied by the shadow
area generated by the beam,

2rh cot(p) + Trr?

E—

By G.Mills, 2010 WMO, Pune



PagnaumoHHbi 06meH

Net radiation consists of both short- (K) and longwave (L)
radiation incident on the surface and reflected and emitted
from the surface.

Q*=Kl—-KT+Ll—-L1

Shortwave radiation receipt (KJ{ ) consists of both direct and diffuse
components. Seeking shadow removes the direct component. Reflected
radiation (K*) depends on the albedo of the body, which can be regulated
through clothing selection.

Longwave radiation receipt (L{/) depends on the temperatures of the
surrounding surfaces and their emissivity. The outgoing longwave radiation
consists of a small proportion of reflected LJ, and primarily emitted
radiation, which is a function of surface temperature.

By G.Mills, 2010 WMO, Pune



Mean Radiant Temperature

One of the most useful concepts in biometeorology is that of a
uniform surface temperature surrounding the body that generates
the same radiative load as that experienced in reality — this is the
Mean Raditiave Temperature (T r)

This value is employed in indoor circumstances where surface
temperatures may be regulated. Applying it in outdoor
circumstances is more difficult and requires that the contributions
of all the surfaces ‘seen’ by the body are accounted for and weighed

proportionately. Its advantage is that it aggregates the radiation
contributions.



Non-radiative exchanges (1)

The conductive heat flux (Qg) can usually be ignored for humans. The

remaining terms are the convective sensible (Q,) and latent (Q;)
fluxes.

The sensible heat exchange results from the temperature difference
between the outer surface (T, ) and adjacent air temperature (T,) . Its
magnitude is related to the size of the difference and the intervening

wind speed through a heat transfer coefficient (h_in Wm= K1). The
inverse of h_is insulation.

Skin temperature can be regulated by the body through vasodilation and
vasoconstriction. The effect of clothing is to insulate the skin by providing a
layer of static air adjacent to the body surface



TennocbeperatoLime CBOUCTBA oaeKAbl

Garment Insulation Clothing Ensembles Insulation
m?K w-1 m?K W-1
Underpants 0.006 (0.2) Walking shorts, short-sleeved 0.056 (2.2)
T-Shirt 0.012 (0.5) shirt
Long-sleeved shirt 0.045 (1.8) Sweat pants, sweat shirt 0.115 (4.5)

Sweat shirt 0.053 (2.1)

Trousers 0.031 (1.2) Knee-length skirt, short-sleeved 0.084 (3.3)
Overalls 0.048 (1.9) shirt, panty hose, sandals
Single-breasted jacket 0.063 (2.4) Ankle-length skirt, long-sleeved 0.172 (6.7)
Long-sleeved sweater 0.048 (1.9) shirt, suit jacket and panty hose
Skirt  0.029 (1.1) Insulated coveralls, thermal 0.213 (8.3)
Dress 0.059 (2.3) underwear

Information extracted from ASHRAE (2009). Values in parentheses are percentages and
represent a comparison between the insulation of the garment with that of still air,
which has a value of approximately 3.85x10> m2 KW-L.



Non-radiative exchanges (2)

Latent heat exchange (Q;)between the body and the environment
occurs through three mechanisms:

1. Breathing — exhaled air is more humid than that inhaled.
2. Diffusion of water through the skin surface
3. Regulatory sweating.

The latter is most important from the viewpoint of thermoregulation
as it can be managed by the body itself. When sensible heat exchange
cannot dispose of sufficient heat, the body will sweat as a response.
The body will not sweat otherwise.



Non-radiative exchanges (2)

Latent heat exchange is governed by the difference in vapour pressure
between the skin and the adjacent air modulated by a transfer
coefficient, which depends on airflow

In practice this term is difficult to assess because the body can
regulate vapour pressure at the skin surface.

A common practice is to establish the maximum flux based on the
assumption that the skin surface is saturated at T,, and determine
what proportion of the body’s surface needs to be ‘wet’ to achieve

thermal equilibrium.



Thermal Equilibrium

Zone of hypothermia Zone of comfort Zone of hyperthermia

Basal Temperature

The body can manage
equilibrium (AQs=0) exchanges
over a range of environmental
temperatures through modifying
the magnitudes and nature of
heat loss and generation. At the
limits the body cannot dispose of
sufficient heat (hyperthermia) or
generate sufficient heat
(hypothermia).

Body Temperature
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Comfort is a reIativer Narrow Environmental Temperature
zone where the body has to do

least work to maintain

equilibrium Buildings are designed to achieve
comfort.



Tepmuueckoe Bo3aencTeme - cTpecc

Conditions exterior to the body such as temperature or
humidity may be referred to as stresses. In a given set of
circumstances, environmental elements can combine to
create either heat or cold stresses. Many simple measures
exist that evaluate these stresses for outdoor conditions.

The physical response of the body to these stresses, such as
elevated skin temperature or sweating, may be referred to
as strains.



[ oCTnXXeHne TepmMmuyecKoro pasHoBsecus

Responses
Posture
Clothing
Shelter

Movement
Re-location

Stresses

Strains Air temperature
Skin temperature Surface temperature
Sweat rate Humidity

Wind

Apart from thermo-physical responses (which can be used as measures
of strain, humans can make conscious decisions to deal with the stresses

imposed by the environment. Many simple measures exist that employ
readily available meteorological data.



«Punsuk Banerep HepHcT
yBriekancs passefeHnem
kapnoB. OgHaXxabl KTO-TO
rMyOOKOMBLICITEHHO 3aMETUIT:
“CTpaHHbIn BbIOOp. Kyp
pa3BoanTb N TO
NHTepecHee”. HepHcCT
HEeBO3MYTUMO OTBETU: «H
Pa3BOXY TaKNX XKXUBOTHbIX,
KOTOpble Haxo4sTCs B
TENSI0BOM paBHOBECUM C
OKpYyKatoLLen cpeaoun.
Pa3BoanTb TENSTOKPOBHbIX —
9TO 3Ha4nT oborpeBaTb Ha
CBOW AeHbIM MUPOBOE
NPOCTPAHCTBO"



UHpeKcbl TepMmUuyecKoro
KomdoprTa.

OT NpoOCTOro K CN0XXHOMY



Example: Heat stress

This is an example of a heat

HEAT INDEX (apparent temperature) stress index. Note that it is a
RELATIVE PERCENT HUMIDITY derived apparent
: temperature that accounts

for the combined effect of
just two variables, air
temperature and relative
humidity.

Heat Index = -42.379 +
2.04901523T +
10.14333127R -
0.22475541TR - 6.83783
X 103T2-5.481717 x 10
Source: National Weather Service _______ STAFF GRAPHIC/ JORN HANCOCK IR VA VLS I OSE I S8 5
8.5282 x 104TR2 - 1.99 x
106T2R2




Example: Cold stress
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@ Wind Chill Chart &%
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Frostbite Times |:| 30 minutes D 10 minutes [_l 5 minutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V®'%) + 0.4275T(V®19)
Where, T= Air Temperature (*F) V=Wind Speed (mph) Effective 11/01/01

This is a wind chill chart. It presents a ‘wind chill’ temperature that
accounts for the joint effect of air temperature (below freezing) and wind,
which enhances heat loss.




JKBUBANEHTHO-3PPeKTUBHAA Temnepatypa
(93T ).

* [1lo A.MwucceHapay :
ET = 37°C —

37°C—T

1 f
0.68 — 0.0014f + 7==——=—=7575 — 0.29T (1 — 1)

* Mo B.A. An3eHLwwTaTy:
93T

= T[1—0,003(100 — f)]
—0,385v [(36,6 —T) +0,622(V — 1)]
+[(0,0015V + 0,008)(36,6 — T) — 0,0167](100 — f)
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PET index derived

File Input OQutput Table Language

from Rayman model R —
(MatzarakIS, RUtZ, Mayer Day of year 83 Vapour pressure VP (hPa)

Local time (h:mm) 0:26 Rel. Humidity RH (%)

Calculation:

53.5
MWow and today Wind velocity v (m/s) 1.0
Mew
Geographic data Cloud cover C (octas) 0 =

Location: Global radiation G (W/ml)

15t location - erster Ort -
Mean radiant temp. Tmrt (°C)

Remove location
Personal data Clothing and aktivity
Geogr. longitude (.~ E) |75 Height (m) [175 | | clothing(clo)  [o.9

Geogr. latitude (7N %2 Weight (ka) 75.0 Akdivity (W) 80.0

Altitude (m)

Age (a) i LT

ime zone (UTC + h) o
time zane (UTC + h) Sex m e

Thermal indices

[w PV w PET W SET*

>

*  Matzarakis, A., Rutz, F. (2005) Application of RayMan for tourism and climate investigations. Annalen der
Meteorologie 41: Vol. 2, 631-636.

. Matzarakis, A.; Rutz, F.; Mayer, H. (2000) Estimation and calculation of the mean radiant temperature within
urban structures. In: Biometeorology and Urban Climatology at the Turn of the Millenium (ed. by R.J. de Dear,
J.D. Kalma, T.R. Oke and A. Auliciems): Selected Papers from the Conference ICB-ICUC’99, Sydney. WCASP-50,
WMO/TD No. 1026, 273-278.

. Matzarakis, A., Rutz, F., Mayer, H. (2007) Modelling Radiation fluxes in simple and complex environments —
Application of the RayMan model. Int. J. Biomet. 51: 323-334.
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OTnuuaeTca MU moe
MUpPOBOCTIPUATHE OT
BOCTIPUATA ero ApYrumm?

EcTe MU B MMIHK CMEICNH?

©5®

MTomumo
NPOCTbIX
UHOEKCOB
CYLLECTBYIOT
TaKXe bonee
CNOXHble.

(Kak yrnesoapil)



BanaHue Ha opraHusm

Health Impacts

/ Temperature

© Humidity

Wind

Hypﬂth. J i Brain damage

Respiratory failure

Compounding factors: ' » Heart failure
o i 3 Liver failure

Pancreas damage

Kidney failure

Intestine damage

»

By Michael J Allen, Novy Sad Training School 2021



Ha ocHoBe moaeneu Tena10BOro
banaHca yenoBeKa

1) PET (Physiologically Equivalent Temperature) (Hoppe, 1984) — dmsnonornydeckn akemBaneHTHas
Temnepatypa. [lapameTp onpefendercsd Kak Mepa TenroowlyweHNa YerioBeka, HaxoadAllerocs B
COCTOSIHMM crnokoncTBus. Ha cerogHawHun aeHb PET cunTtaetcsa ogHum 13 Hambornee nonynsipHbIX

A PET nokasbiBaeT HaubosnbluMe 3Ha4YeHus Mo
METody MaKCUMU3aLuMn OTHOCUTENbHBLIX PUCKOB
(RR) BO Bpema aHOManbHO-XapKkoun norogsbl,
NMOSTOMY  ABMAETCA  OCHOBHbIM  NPEAMKTOPOM

cmeptHocTn (Shartova et al., 2018).
2) UTCI (Universal Thermal Climate Index)

na

(Jendritzky et al., 2012) -—yHuBepcasrbHbIu
Ilme)[gq% bonesHs, I‘IUZ[E}‘HI'{EC}(&UII e3HBb, 1 ] e ) ps TGHHOBOM MH,D,eKC KnMMaTa. B OTHML'MG OT PET
T_m-e-an Tmax HU)‘.‘[]‘(I-t‘a'I‘J ax m A a £ ax 3 PETmax ,El,aHHbIVI I'IapaMeTp paCCLI MTbIBaeTCﬂ C
obsi3aTenbHbIM  YYETOM BO3OEUCTBUS BeTpa, TO

OmHocumesnbHbie pucku cmepmHocmu (RR) 8o epema aHoMasbHO-
MapKol no2o0sbl, UBEeHMUGUUUPOBAHHOU MO PA3AUYHbLIM €CTb npeanosnaraeTcs, 4TO nponcxoanTt
buoknumamu4yeckum uHoexkcam (Shartova et al., 2018) TennooTgaya B OKpyKalLlly cpeny 3a CYeT

OBUXEeHNA YernoBekKa.



PET

PET — 3TO mepa Ten/10BOro ouwyLieHunsa
Haxo4ALweroca B NoKoe YenoseKka. MHOeKc
PaCCUYMNTbIBAETCA C Y4ETOM YpPaBHEHMA TENNOBOIO
6anaHca yenoBeka:

Tennooumymenne

Hunexc PET
qenoBeKa

IKCTPeMANLHEL

kpaiine xo101H0 XOA0J0BOd cTpece

CHILHBIH X0Jd000B0I
oMeHb X0I01HO

YMepeHHBIil
XOI0I0B0d cTpece

M - ckopocTb 0bmeHa BelecTs (BHYTPeHHAS -
caabbiii Xomoa0B0i

BblpaboTKa aHeprumn), HPOXIALBO cTpece

W — Tennootaayva npu pusmnyeckon pabore, . s !

o OTCYTCTEHE

R — pagmaunoHHbin 6anaHc Tena, R TERLIOBOLO

C - KOHBEKTUBHbIM NOTOK Tenna, B"*»’-'f“““““
ey o OTOK TERAS, PACOAYENBIAHE I__

YMEPEHHO TENI0

nortootaesieHune, BOZICilCTRHE
S BASAEMGTD BOm, |—m

yB/I1aXXHeHUA BAbIXaeMoro Bo3ayxa, mmeﬁmue
G- norox renna, Korope corparmercn I_

S - NOTOK Ten/a, KOTOPbI COXpaHAeTCA ANs P mmeﬁmxe

HarpeBaHuMA NN OX1aXK4eHNA MacCCa TeJla
'jlﬁﬂp-EMﬂ.JlerDE
BO3IeliCTBHE

e




— 3TO YHUBEPCA/IbHbIN MHAEKC
TennoBoro Komgopta. OH b6bin pa3paboTaH
KayecTBe KOHUEMNUUnN «3KBMBAJIEHTHOM

TeEMNEPATYPbIN: OH BK/TIOYAET ONpPede/IEHNE guiEEEEnreinm II M
6a30B0ro yc/08MA, C KOTOPbIM ByayT : Physiological | | Ebn vt
CpaBHMBATbLCA BCE ApYyrue KAmmaTuyeckue AEApe model | o e |
ycnosua. YnpouleHHo rosopsa, nHaekc UTCI ' | g oo

MOXET bbITb onpeaeneH B KavyecTse Radiation
3KBUBANEHTHOM TemnepaTypbl AN AaHHOMN
KOMOUHaUMKM BETpa, pagmaLmmn, BNAXKHOCTY /s
TemnepaTtypbl BO34yxa, BNOC/1eACTBUMK

Blight cold stress

. il moderate cold stress

#inong cold stress

{lolhmg A | very strong cold stress :

CPaBHMBAaEMbIil C TEMNepaTypoir BO3Ayxa B (RS model _
3TAaZIOHHbIX YCNOBUAX BNAXKHOCTU, pagmaumm |
N CKOPOCTW BETPA, KOTOPaA AAET OAHO M TO  [— |
e 3HaYeHune «MHAeKca gepopmaunmn» nnm
LLIKa/1bl OLLYLLEHN N




— CaMbl COBPEMEHHbIN TEMNI0BOW MHAEKC, OCHOBAHHbIN Ha
dun3nonormyeckmx napamerpax yesnoseka. OH npeobpa3oBaH 13
nHaekca PET, HO ocHOBaH Ha APYrom ypaBHEHUM TeNI0BOro banaHca
4YeNOBEKa N OH Jyylle OLLEHMBAET BNAXKHOCTb U TEMNIOU30/IALNOHHbIE
CBOMCTBA OAEXAbl.

Ceiyac 3TO camMbl YHUBEPCANbHbIN UHAEKC, KOTOPbIW yylle BCero
OLUEHMNBAET TEPMUYECKMUN KoMPopT
7



Heat pressure in different urban
landscapes
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two buildings) & R\ b

Balcony on the wall . |
faced northwestward | «a " P

7
At the roof of a : 2 ? -
building £
Balcony on the wall /

faced southeastward

Weather shelter of . _
MSU observatory &

Botanical garden SO N




Diurnal course of PET 29.07.2010
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Extreme heat pressure :
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garden
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3 hours

Not observed

3,5 hours

Not observed

13:30-16:30

Not observed

13:00-16:30

11:00-15:00
Heat syncope is possible
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Heat-wave intensity

April May June July August

Ekaterinburg 10,1 90 7.8 7,9 8.4

Kazan’

Moscow

10,5 8,6 8,1 10 8,4
96 101 7.5 7 7,9
12,4 8 5 7 7 8 1 9 2

Nizhnij Novgorod 9

Perm’

11,2 m

10,1 8,3

Volgograd 8.4 7,4 7,9 7,6 8
Sankt-Petersburg 10 94 8,6 85 1,7

Ufa

10,3 8 8 79 |

Septe mean

mber
9,2
9
8.1
8 3

7,1
8,6
8,6

Tc
8,7
9,1
8,4
9,0
8,5
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«Strangeness» of heat wave events
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To4yku ocoboro pucka — ropoaa!
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He TONbKO B peanbHbIX ropoaax

Figure 2: Mean minimum temperature for

November 1981 in Mexico City. Redrawn
from [4].




»The King‘s Landing Effect”
or
transforming social inequalities into

environmental problems on an example
of urban climate of a fantasy city




Imaginary city King’s Landing

3 The Red Keep
¥ Chenapery
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o

(http://gameofthrones.wikia.com/



Model Setup

Domain: 10.1 km x 7.6 km x 0.5 km

Resolution: 60 m horizontal, 10-50 m vertical

Grid points: 168x126x25

Land use: 14 classes

Max elevation: 100 m

16 idealized simulations, 24 h duration, two wind
directions (NW and SE) for low and high wind speed,
temperature and relative humidity conditions.

Local Climate Zone (LCZ) classification system
(Stewart and Oke, 2012)
Built types Definition Land cover types Definition
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Model results for King‘s Landing

DAY NIGHT

Annual number of hot days e R Annual number of tropical nights

I [ L e—— E——— S
10 15 20 25 30 35 40 45 50 55 B0 G5 Y0 75 80 B85 90 95 100 0 15 20 235 30 35 40 45 30 55 60 65 TO 75 80 85 90 95 W
—

Day: high heat load in the built-up area within the walls, higher head load values towards
inland
Night: high heat load towards sea and maximum heat load in the area of the poor
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The King’s Landing Effect

Excessive heat load can be formed in the socially unprivileged areas as a result
of natural and human induced factors.

Basic mechanism that relates social inequalities with environmental
problems in urban areas:
— naturally advantageous areas are expected to populated by higher classes
and maintain good quality due to careful planning
— less favorable areas are expected to be inhabited by lower social classes
and can further lose their quality due to impropriate planning

An example of an imaginary city serves as an illustrative example that does not
deal with any actual city, but the concept of the city itself.
The fantasy books describe social relationships, while environmental

processes and related climatic consequences are not intentional, but develop
as a result of social division.




Is there a King’s Landing effect in Vienna?

Urban heat load Real-estate prices

Sommertage: 1981-2010

Preise fur SRF-TU Wien
Baugrundstiicke p— Institut fiir

(Sta nd Janner 200 1} fiiny B Stadl- und Regionalforschung

| Bedirksgrenzen
Bavgrundstiicke
I bis 3.000
3.000 - 4.000
4.000 - 5000
5000 - 7.000
7.000 - 10.000
I 10.000 - 14.000
I Uber 14.000

https://www.tuwien.ac.at/aktuelles/news_detail/article/3452/

Climate Change question: in which direction are we driving the system?
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1. U3yyeHue BAnAHUA
npeobpasoBaHnA ropoacKkomn

cpeabl
(Urban Greening etc.)



[lpumep: NpOrHo3 TepmMmnyecKkoro crpecca
B MocCKBe. 13 no/14 2010 roga 19:00
(BO/HA }Kapbl)
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2. OHNaUH-NPOrHO3UpOBaHUE
YC/I0BUU TEPMUYECKOTO
KomdopTa



Bu3syanusauusi 3Had4eHuu uHoekca UTCI Ha meppumopuu Mockeb! u rnpurnezarouux
peauoHos (18 anperns 2020 a.)
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http://carto.geogr.msu.ru/mosclim/

3. MporHo3upoBaHue ycnosumn
TepMunyeckoro KomeopTa Ha
macwTtabe Poccum



TecToBbIn NpoekT heat2020.ru

JNIETO 2020 B ‘ Kak Bectvt ceba B xxapy O TexHonorum O cratyce uHpopmaumm O Hac

BEPEMVCb XKAPbI
)KAPA B TOPOAAX POCCUUA

*MO JAHHBIM OMbITHOW TEXHOJIOTUW MPEACKA3AHIA TEMJIOBOTO CTPECCA 111 30 KPYMHEMLLX POCCUNCKINX FTOPO/OB

Camble xapKue ropojaa B Makc1MMyMBbl TEMIOBOTO CTpecca B Camble KOM$OpPTHbIE ropoja B Camble NpoxnajHble ropoja B
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MOCKBA HaceneHue: 12 290 700 ven (2019) Moaxoasllee BpeMa ana nporynok/npobexek : ¢ 10:00 go 11:00
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Hacenenwme: 575 352 yen (2019) Moaxoanllee Bpema ans nporynok/npobesxek : 12:00-13:00
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OXKUAAEMBIE YC/TOBUA 24 NHOHA 2021 TO4A:
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16 KPACHOJAP Hacenenue: 918 145 uen (2019) Moaxoasilee spema AnA nporynok/npobexek : 7:00-8:00 u 22:00-24:00
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4. KammatuyecKan oueHKa
U3MEHEHUN TePMUYECKOro
KomdopTa
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FIG. 1. Spatial distribution of mean (a) winter and (b) summer air temperatures for Russia, as well as the (¢) mean winter UTCI and
(d) mean summer PET, for 1981-2010.

Mikhail Varentsov, Natalia Shartova, Mikhail Grischenko, and Pavel
Konstantinov. Spatial patterns of human thermal comfort conditions in russia:
Present climate and trends. WEATHER CLIMATE AND SOCIETY, 12(3):629—-
642, 2020.
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F1G. 3. Spatial distribution of Sen’s slope coefficients of linear temperature trends for (a) winter and (b) summer, (¢) UTCI for winter,
(d) PET for summer, (e) trend anomaly defined as the difference between the UTCI trend slope and the temperature trend slope for
winter, and (f) PET trend slope and temperature trend slope for summer for 1979-2018. Stippling in (a)—(d) indicates grid cells for which

the trend was significant at p < 0.05 according to the Mann-Kendall test.

Mikhail Varentsov, Natalia Shartova, Mikhail Grischenko, and Pavel
Konstantinov. Spatial patterns of human thermal comfort conditions in russia:
Present climate and trends. WEATHER CLIMATE AND SOCIETY, 12(3):629—-

642, 2020.




5. U3meHeHue KammaTta APKTUKHU
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A. A. Semenova, P. I. Konstantinov, M. |. Varentsov, and T. E. Samsonov.
Modeling the dynamics of comfort thermal conditions in arctic cities under
regional climate change. |IOP Conference Series: Earth and Environmental
Science, 386:012017, 2019.
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Выступающий
Заметки для презентации
Обе кривые на графике имеют тренд к росту в последние десятилетия до 2010 года, однако значения РЕТ (а потенциально и термический стресс) растут быстрее, нежели теплеет региональный климат.  Это обусловлено тем, что с 1970-х годов климат Москвы становится теплее, что, возможно, связано с бурным развитием города (увеличение численности населения, количества автомобилей, понижение скорости ветра в городе и т.д.).
	Пиком обеих кривых является 2010 год. Летом этого года в Москве был отмечен продолжительный период аномально жаркой погоды, который привёл к лесным пожарам и образованию интенсивного смога в городе.
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COMING SOON

North Eurasian Thermal Comfort Indices Dataset (NETCID): New Gridded
Database for the Biometeorological Studies

Created By Pavel Konstantinov, Mikhail Varentsov and Natalia Shartova

The new way to learn climatology of ) dmax PET-LA nostic
different thermal indices for - 3
the territory of Northern Eurasia

In Earth sciences
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Spatial visualization
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