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HecmoTpsA Ha TO, YTO NPUYMHBI KNIUMATMYECKUX U3MEHEHWI 0CTaloTCA
Hef,0CTaTOYHO MOHATHLIMMU, XapaKTep 3TUX U3MEHEHUI He NOANEKUT
COMHEHUI0. JiBUXKeHue rpaHuLy KIMMaTUYeCKUX 30H CONPOBOXKAA-
eTcA 6bICTPbIM POCTOM KOJIMYECTBA U MacCIUTaboB 3KCTPEMasbHbIX
NOroAHbIX ABJIEHUN, NepenajoB TeMnepaTypbl U BAAXKHOCTU. [ins
MHOTUX perMoHoB EBpasuu knmmaruyeckme M3MeHeHUA BbIpaXKaloTca
B HACTYMJIEHUM NYCTBIHHBIX U NONYNYCTIHHLIX (aPUAHBIX) KNUMa-
TUYECKMNX 30H. 0CO6EHHO yrpoKaroLe 3KCTPeMabHbIe NOrofHbIe
theHOMeHbI CKa3bIBAOTCA Ha XU3HM ropoaos. Mo yenomy pagy npu-
YUH ropoACKan CpeAa MeHee YCTOWYMBA K NOFOAHLIM KaTacTpodam.
Cnoco6bl NOBbIWEHMA YCTOMYMBOCTU FOPOACKON CPeAbl, KOTopbie
npeanaraet apxMTeKTypHbIA MeHHCTPUM, BbIFNAAAT HEL0CTAaTOYHO

3¢ heKTUBHBIMU. B cTaTbe 060CHOBbIBAETCA KOHLENLUA UCMONb30Ba-
HUA TPAAULMOHHBIX U BEPHAKYNAPHbBIX aPXUTEKTYPHO-CTPOUTENbHbBIX
TEXHONOrMNiA, COXPaHUBLUNXCA B PErMOHAX C apUAHBIM KIUMATOM.
MpuBeaeHbl NpUMepbI YCNEIWHOro NPUMeHeHUA TPaAULMOHHbIX
Cnoco60B AOMOCTPOEHUA B COYETAHNUU C INeMEHTaMU HOBEMLIMNX
TeXHONOrnim.

KnioueBble cnoBa: apxuTeKTypa; CTPOUTENbCTBO; YPOAHUCTHUKA;
KNMMaTU4YeCKUe U3MEHEHUA; IKCTPeManbHble NOroAHble eHOMEeHbI;
Tpaauuum; BepHakynap. /

While the causes of climate changes remain poorly understood,
their nature is undeniable. The shift in climate zone boundaries is
accompanied by a rapid increase in the number and scale of extreme
weather events, temperature and humidity variations. For many
regions of Eurasia, climatic changes are manifested in the onset
of desert and semi-desert (arid) climate zones. Extreme weather
phenomena have a particularly threatening impact on urban life.
For a variety of reasons, the urban environment is less resilient to
weather disasters. The ways of increasing the resilience of urban
environment, which are offered by the architectural mainstream,
look insufficiently effective. The article substantiates the concept
of using traditional and vernacular architectural and construction
technologies preserved in regions with arid climate (Middle East,
North Africa). Examples of successful application of traditional
methods of house-building in combination with elements of the
latest technologies are given.

Keywords: architecture; construction; urbanism; climate change;
extreme weather phenomena; traditions; vernacular.
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pa3sutus apxutekTtypbl / Climate change as challenges
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BeeaeHune. Knumatuyeckme 30Hbl ABUKYTCA — YTO 3TO
o3Hayaet?

B 1884 rony pycckuit y4eHbli HEMELLKOro MPOUCXOXKAEHUS
Bnagumup Kénnex paspaboTan knaccubukalymio KnumaTm-
YeCKUX 30H 3eMNIn M BNEPBbIE COCTaBWU KApThl pacnpegene-
HUS 3TUX 30H N0 KOHTUHEHTaM. [o3xe MeTogonorus 6Guina
yCOBeplUeHCTBOBaHa knumatonorom Pynonsdom leitrepom,
u c Tex nop kapTtbl KénneHa-lefirepa perynsapHo nepecma-
TPUBAIOTCA W YTOYHAKOTCA.

OpHa v3 nocnefHUX pefakLmit KapTel KIMMATUYECKUX
30H 6bina ony6nukosaHa B 2023 rogy B LWecTtom goknage
MexnpaBuTeNbCTBEHHOM rpynmbl 3KCNEPTOB MO U3MEHEHUIO
KNMMaTa, Takxke n3BecTHoi kak MIIUK. B nokymeHTe oTme-
YEeHO, YTO KaXaoe U3 NOCNefHNUX YETbIpex AeCATUNETHII 6biN0o
nocnefoBaTeNbHoO Tennee, yem Noboe npeasigyliee ¢ 1850
rofia v YTo AeATeNbHOCTb YEIOBEKA, BNOJIHE BEPOSATHO, ABNSA-
€TCA OCHOBHOW [BUXYLLEN CUNOA.

CornacHo WecTtomy goknagy MIMIUK, ¢ 1995 no 2014 rop,
EBpona knaccuduumposanach ciegyouum obpasom:

— Ccy6apKTUYECKUN U OKeAHUYECKUI Knumar —

8 CeBepHoii EBpone;

— NpeuMyLecTBEHHO KOHTUHEHTANbHbI KnumMaT —
8 BoctouHoii EBpone;

— CMeCb KOHTUHEHTaNbHOr0, OKEAHUYECKOr0 U YacTny-
HO BNIAXXHOrO CyBTPONMYECKOro KnuMaTta — B 3anagHou
u LleHTpansHoii EBpone;

- Ha tore EBponbl npeo6nagan cpean3eMHOMOPCKUI Kun-
MaT C HEKOTOPbIMU 06N1aCTSAMM TENNOTO NONY3aCyWINBOTO
KIMMaTa, a Ha CeBepe YyBCTBOBANCS BNAXHbIA cy6Tponuye-
CKuit knumart (puc. 1).

Kak BupaHo Ha KkapTe, Oro-BoctouHas EBpona v npunera-
folLMe K Hell PerMoHbl HaXOAATCS B onacHon 6M30CTH K 06-
WWPHBIM 06N1ACTAM CYXOr0 U 3KapKOro NycTbIHHOTO KNMMara
(BWh no knaccudukauuu KénneHa-leitrepa; 0603HaueHbl
KpacHbIM LyBeTOM). [laxe He3HAYUTENbHOE NoTenneHune
MOXXET MPUBECTM K TOMY, YTO FPaHULbl MyCTbIHHbLIX 30H
HAYHYT CABUTaTbCA K CEBEpY, 3aXBaTbIBAs FYCTOHACENEHHblE
eBponeiickue cTpaHbl.

1. Yro obewator 6amkaniume gecatunetma?
B [loknape Takxe npucyTCTBYeT NPOrHO3 Ha cnepylolyme
necatunetus, BnnoTb 4o 2100 roga. HecmoTpsa Ha KpaiiHe

OCTOPOXHble GOPMYIUPOBKM, B KOTOPbIX MHOTO pa3 nogyep-
KMBAeTCA NpefnoNoXUTENbHbIA XapaKTep NPOrHo3a, HeKo-
TOpble Te3UCbl BbICKa3aHbl LOCTAaTOYHO yBepeHHO. HaunHas
¢ 2076 ropa, cnegyeT 0XWUAATb Cefytolune n3MeHeHuna:

— cybapKTMYECKUIN KNMMAT MOYTU NONHOCTbIO UCYe3aeT
B CeBepHoli EBpone;

— KOHTWUHeHTanbHbIW KAMMAT pe3Ko OTCTynaeT K ceBepy
no BCEMY PETUOHY;

— OKEeaHWYeCKUi KNMMAT CMEHAETCSA BAAXKHbIM
cy6Tponuyeckum;

— Ha tore EBponbl 0xXupaertca 3HaunTenbHoe paclwmpeHue
MYCTbIHHbLIX PAaiOHOB W NOAY3aCYLWANBOrO KNMMATa, YTo,
HECOMHEHHO, 3aTPOHET MULTMOHLI IIOAeN. ITO U3MEHEHNE
BbI3bIBAET 0COOYI0 03a60YEHHOCTb IKCNEPTOB.

Heo6x0a1Mo OTMETUTL, YTO rNobanbHOE noTeneHue
BbIPAXAETCA HE TOIbKO B NOBbIWEHUN CPEAHErO0A0BbIX
Temnepatyp. [lBMKeHne KNMMaTnyeCcKux 30H CBA3AHO C yya-
LWEHUEM IKCTPEMANIbHBIX MPOABNEHUA KNMMATA U NOTOAbI.
fIpKMM NpMMepOM poCTa YacTOTbl IKCTPEMANbHbIX ABME-

HWIA aBnAeTca ucnaHckuit pernoH Katanouus. Mo gaHHbIM
MeCTHbIX Bnacrteli, KatanoHms CTonkHynach ¢ camoil CuabHoA
3acyxoMn c MOMeHTa Hayana y4yeta B 1905 rogy. Ha momeHT
BbiIxoAa [loknaga poxaa B Katanonuu He 6bino yxe 30 me-
csueB. BogoxpaHunuwia 66111 3anonHeHsl Ha 28% Heobxo-
Aumoro o6bema. B pesynbTate B KatanoHuu BeefeH nna
OrpaHUyYEeHns NOAAYM BOAbI, KOTOPBIK 3aTparueaeT 6onee
200 MyHWLMNanuTeTOB. IKCNEPTbl BNEPBbIe CTONKHYANCH

CO CTONb AINTENbHOMN 3aCyXO0ii, NpuyeM NporHo3bl Ha 2024
oA TaKXe 0CTAlTCA TPEBOXHbIMU [1].

N3MeHeHMe KnMMaTa Bbi3bIBAET YCKOPEHHbI KpyroBopoT
BOAbI B NpUpOfE. ITO BAEYET 3a Co60it 6onee MHTEHCUBHbIE
0CaJKM U CBA3aHHbIE C HUMU HABOJHEHMUS, @ TaKkxKe 6onee
MHTEHCUBHYIO 3aCyXy BO MHOTUX pernoHax. B BbICOKMx
WMPOTaxX KONNYECTBO OCAAKOB, BEPOATHO, YBEINYUT-

Cs, B TO BPeMs KaK B 3HaYUTENIbHOM Y4acTu CyOTPONMKOB
NpOrHo3unpyeTca ux ymeHolueHue. B teyenmne XXI Beka

B NPUOPEXHBIX paloHax OyaeT NpoA0MKaTLCA NOBbIWEHUE
YPOBHS MOPS, YTO NPUBELET K 60Nee YacTbiM U CUNbHbIM
HABOAHEHMSAM B HU3KONEKALMX PailoHax 1 Geperosoii
3po3un. fIBNEHMA IKCTPEManbHbIX YpOBHEN MOpA, KOTOpble
paHble cayyanuch oguH pa3s B 100 neT, K KOHLY 3TOro cTo-
NIeTUs MOTYT HabNloaaThCA 3HaUYMTENbHO Yalle. [lanbHeiiwee



Introduction. Climate zones are moving — what does this
mean?
In 1884, German-born Russian scientist Vladimir Képpen devel-
oped a classification of the Earth’s climate zones and first mapped
the distribution of these zones across continents. The methodolo-
gy was later refined by climatologist Rudolf Geiger, and since then
the Koppen-Geiger maps have been regularly revised and refined.

One of the most recent revisions to the climate zone map was
published in 2023 in the Sixth Report of the Intergovernmental
Panel on Climate Change, also known as the IPCC. The document
notes that each of the past four decades has been consistently
warmer than any previous decade since 1850, and that human
activity is quite likely the main driver.

According to the IPCC Sixth Report, 1995 through 2014, Europe
was classified as follows:

- Subarctic and oceanic climate — in Northern Europe;

- predominantly continental climate - in Eastern Europe;

- a mixture of continental, oceanic and partly humid subtropi-
cal climates in Western and Central Europe;

noTenneHune yCUanT TasHWEe MHOTONETHE Mep3/0Thl, NOTEPIO
Ce30HHOT0 CHEXHOro NOKPOBA U TasHMe NefHUKoB [2].

X patb NpoABAEHMI AUHAMUKM KTUMATUYECKUX 30H
He MPUXOJMUTCA: 3TU NPOABNEHUA YXKe BMOJIHE 04EBUAHbI.
JKcTpemanbHbIM neTom 2023 rofia 3HauMTeNbHAS YacTb
CeBepHOro noaylwapus oxsayeHa CUAbLHOM xapon. bein no-
GUTHI HOBbIE CYTOYHbIE PEKOPAbI M TEMMEPATypHble PEKOPAbI
CTaHUMIA, U HEe UCKTKYEHO, YTO HEKOTOPblE HALMOHaNbHbIE
pekopgbl MoryT ynactb. Mo HabnoaeHnsam BcemupHoii
METeopoN0orMyeckoi opraHm3aLmnm, Hac OXXUAAIT HOBbIe
TemnepaTtypHble peKopAbl HA KOHTUHEHTe N0 Mepe NpPoAoN-
JKeHMA aHOManbHOM Xapbl.

CornacHo npefBapuTeNbHbIM AaHHbIM, B UIOHE Obina
3auKcupoBaHa camas Tennas cpefHeMnpoBas Temnepa-
Typa 3a BCIO UCTOPUIO HABNIOfEHNA, KOTOpas COXpaHANach
1 B Utone.

Tem BpemeHeM 06UbHbIE 0CAAKW NPUBENY K pa3pylLu-
TeNbHbIM HABOAHEHUAM W YeN0BEYECKUM XepTBaM B He-
KOTOpbIX CTpaHax, Bkitoyas Pecnybnuky Kopes, inoHuto
u ceBepo-ocTtok CLUIA [3].

2. TennoBble BONHbI, TENJIOBbIE KYN0Ja, TENJIOBbIE
ocTpoBa
PocT 4acToTbl 3KCTPEManbHbIX MOrOAHbIX ABAEHWIA BblpaXa-
eTCA TaKXe B TOM, YTO KpaiHe pefikue paHee ABAeHUsA CTaHo-
BATCA 0ObIYHBIMUM U HAYNHAIOT BCEPbE3 BIUATb HA COCTOAHMNE
ropofos v ntofeii. K Takum saBneHmsam B nepeyio odepefb OT-
HOCATCA «TENNOBble Kynona». IT0T cBoeobpasHblii heHoMeH
3aK/1104aeTCA B TOM, YTO CIOM TAXKENOro XON0AHOI0 BO3Ayxa
06pa3yeT 3aMKHYTYIO CTPYKTYPY, MOXOXYIO Ha NePeBEPHYTYIO
MUCKY, N0 KOTOPOW yfepxuBaeTcs 6onee ropsaymii BO3gyx.
Mop paBneHneMm x0N0AHbIX CI0EB rOPAYNI BO3LYX CXHUMa-
eTcs, OT 3TOr0 pa3orpeBaeTcs elle CUNbHEee, HO MOAHATLCA
BBEPX He MOXeT. B pe3ynbTaTe Temnepatypa ero Moxet
AOMONHUTENbHO yBennumnThca Ha 10-20°C.

flBneHne «TennoBbIX BOMH» 3aK/I04AETCA B Yepee Teno-
BbIX KYM0J0B, KOTOPble ME[IEHHO BUXYTCA APYr 33 APYroM,
nocnepoBaTeNbHO pa3orpeBas MeCTHOCTb A0 KatacTpoduye-
CKUX Temnepatyp.

HakoHeLl, BHYTPU KpynHbIX rOpoJoB, 0COGEHHO B LieH-
TpaNbHOM UX YacTy, BCE Yalle HabnOAaeTca ABNeHue
«TennoBOro 0CTPOBay», KOTOPOE UMEeT CXOXUIN MexaH13M

- Mediterranean climate with some areas of warm semi-arid
climate in southern Europe, and humid subtropical climate in the
north (Fig. 1).

As the map shows, Southeastern Europe and its surrounding
regions are dangerously close to vast areas of dry and hot desert
climates (BWh in the Képpen-Geiger classification, indicated in
red). Even slight warming could cause the boundaries of desert
zones to start shifting northward, taking over densely populated
European countries.

1. What do the coming decades promise?
The Report also includes a forecast for the next decades, up to
2100. Despite the extremely cautious language, which many times
emphasizes the presumptive nature of the forecast, some points
are made quite confidently. Beginning in 2076, the following
changes should be expected:

- subarctic climate almost completely disappears in Northern
Europe;

- continental climate retreats sharply northward across the
region;

BO3HMKHOBEHMSA, HO MEHbLUME MACWTabbl U UCKYCCTBEHHYIO
npuymnHy. Tenno, BbipabaTbiBaeMoe MalWMHAMMU, KNUMA-
TU3aTOpaMu U IIOAbMMU, He MTOAHUMAETCS B BEPXHUE C/IOM
aTMmocdepsl, a 0cTaeTcs B npusemMHom cioe. Koraa Bce Tpu
3TW ABNEHUSA HAKNAAbIBAKOTCA APYTr HA Apyra, ropog, npespa-
LaeTCcA B ONACHOE A XNU3HW U 300POBbA MECTO, Kak 3T0
NPOMCXOAUT B HbIHELWHEM UI0fie BO MHOTUX KPYMHbIX rOpoAax
Texaca [4].

3. U3meHeHUe KnuMaTa u ropop,

Fopoaa 3aHUMaKT AnWb HeMHOTUM 6onee 2% NOBEPXHO-
€T 3eMNIK, HO UMEHHO B rOpoAax NPoXuBaeT 55% yeno-
BEYECTBA, NpUYeM Hanbonee rycToHaceneHHble PeruoHs
HaXOAATCA B 30HAX XapKoro knumarta. [ina ropogoe MHorue
acneKTbl U3MEHEHWS KNMMaTa NPUHUMAIOT 0COOGEHHO
cunbHble 1 onacHole dhopmel. Tak, ro6anbHOe NoBbilwe-
HUe TeMnepaTypbl ycunuBaetcs 61arogaps MHTEHCUBHOMY
3HepronoTpebneHuio (HaNOMHUM, YTO, COFNACHO 3aKOHaM
thu3uku, ntobas popma NOTpedNEHNS IHEPTUN B KOHEUHOM
uTore npeBpalaeTcs B Tenno). Peskue nepenapabl Temnepa-
TYpbl B FOPOACKOI Cpefie 0Ka3biBaloT 6osee Taxenoe 6ones-
HeTBOpHOE AelicTBue. O06UAbHBIE 0CAAKM MOTYT NPEBbICUTD

v Puc. 1. Kapta knumatuye-
CKMX 30H /

Figure 1. Map of climate
zones
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> Puc. 2. PacnucHble

Aoma HapogHoctu KacceH
B nocesnke Tubene,
Bypkuta-®aco /

Figure 2. Painted houses
of the Kassen people in the
village of Tibele, Burkina
Faso.

- the oceanic climate is replaced by a humid subtropical
climate;

—in southern Europe, desert areas and semi-arid climates are
expected to expand significantly, undoubtedly affecting millions
of people. This change is of particular concern to experts.

It should be noted that global warming is expressed not only
in the increase of average annual temperatures. The movement
of climate zones is associated with an increase in the frequency
of extreme climate and weather events. A striking example of the
increasing frequency of extreme events is the Spanish region of
Catalonia. According to local authorities, Catalonia is facing the
worst drought since record-keeping began in 1905. At the time
of the Report’s release, there had been no rain in Catalonia for
30 months. Water reservoirs were filled to 28% of their required
capacity. As a result, Catalonia has introduced a water restriction
plan that affects more than 200 municipalities. This is the first
time experts have experienced such a prolonged drought, with

predictions for 2024 also remaining alarming (Lee, Romero, 2023).

Climate change is causing an accelerated water cycle in

BO3MOXHOCTY IMBHEBOI KaHaNM3aLuu, 33 CYET Yero ropoja
nofiBepratTcs KatacTpothuyeckum HaBogHeHuUsM. Mosbilwe-
HUe YPOBHA MOps B NPUOPEXKHbLIX TOPOJAX MOXKET BbI3BATb
3aToNNeHue LeNbIX KBAPTaiOB M PAloOHOB U TaK Aanee.
HakoHeLl, nto6ble 3KCTpeManbHble NOrogHble ABAEHUS B ro-
pOLax Bbi3bIBAKOT 3HAYUTENbHO BONbBLINIA IKOHOMUYECKHIA
ylepb 1 pUCK AN UMYLLECTBA, XWU3HU U 300POBbA NIOfEi.
JKCTpeManbHble NOroAHbIE ABJIEHUS B TOPOAAX Bbi3bl-
BAIOT elle OfMH BAXKHbIA GAKTOP PUCKA — COLMANbLHbIN.
[lo cux nop coxpaHsiercs cuTyaums, Korga HaubonbLwui
yliep6 OT M3MEHEHUI KNUMATa HECYT KaK pa3 Te coLManb-

nature. This entails more intense precipitation and associated
flooding, as well as more intense drought in many regions. Precip-
itation is likely to increase at high latitudes, while it is projected
to decrease in much of the subtropics. Sea-level rise will continue
in coastal areas during the twenty-first century, leading to more
frequent and severe low-lying flooding and coastal erosion.
Extreme sea level events, which used to occur once every 100
years, may occur much more frequently by the end of this century.
Further warming will intensify melting of permafrost and loss of
seasonal snow cover and melting of glaciers (Bayar et al., 2023).
There is no need to wait for manifestations of climate zone
dynamics; these manifestations are already quite obvious. In
the extreme summer of 2023, a significant part of the Northern
Hemisphere was engulfed by intense heat. New daily records and
station temperature records have been broken, and it is possible
that some national records may fall. According to observations
by the World Meteorological Organization, new temperature
records are expected on the continent as the abnormal heat wave
continues.

Hble rpynmbl, KOTOPble BHOCAT HAMMEHbLWIA BKIAA B 3TH
U3MeHeHus. befHeliwmne counansHble CIOM U Lesible CTPaHb
C MUHUMMaJIbHLIM YPOBHEM NOTPeGNeHUA UCTBITHIBAIOT
MaKCMMasbHbIE TArOTHI OT 3aCyX, HABOGHEH U, yparaHoB

W BbI3BaHHBIX UMW NPOGNEM C NPOJOBOSIBLCTBUEM U KUNbEM.
B nocnepHee Bpems Bce yalle BCTpevaeTcs cneunduyeckuii
TEPMUH — KKNMMATUYECKas CNpaBedMBOCTbY, O3HAYaoLWMid
TpeGoBaHue 6oiee PaBHOMEPHOrO M aAeKBATHOrO pacnpe-
AeNeHns OTBETCTBEHHOCTYU 33 KNMMATUYECKUE U3MEHEHUS

U ux nocneacTems [5].



According to preliminary data, June saw the warmest global
average temperature on record, which continued into July.

Meanwhile, heavy rainfall led to devastating flooding and loss
of life in several countries, including the Republic of Korea, Japan
and the northeastern United States (Simultaneous, 2023).

2. Heat waves, heat domes, heat islands
The increasing frequency of extreme weather events is also
reflected in the fact that previously extremely rare phenomena
are becoming commonplace and are beginning to seriously affect
cities and people. Such phenomena include, first and foremost,
“heat domes”. This peculiar phenomenon consists in the fact that
a layer of heavy cold air forms a closed structure, similar to an in-
verted bowl, under which hotter air is held. Under the pressure of
the cold layers, the hot air is compressed, and from this heats up
even more, but it cannot rise upwards. As a result, its temperature
can additionally increase by 10-20°C.

The phenomenon of “heat waves” consists in a series of heat
domes that slowly move one after another, successively warming
up the area to catastrophic temperatures.

4. Y70 MOXXHO NPOTUBONOCTABUTbL IKCTPEMANIbBHOM
norope?
Ha doHe rnobanbHbix MaclTaboB NPOUCXOAALYMUX KNU-
MaTUYeCKMUX U3MEHEHUI Mepbl, KOTOpble NpeanaraTcs
LN WX CAEPKUBAHUA, BLIMALAT He CMWKOM yOeauTenb-
HO. ApXx1TeKTOpbI NpeAnaraloT yBennynBaTb 03eNeHeHne
1 06BOLHEHWE TOPOAOB, UCMNONb30BATH CBETOOTPANKAIOLLME
maTtepuarnbl ANs CTEH W Kpbil, 3a60TUTLCSA O TOM, YTOObI Ny-
61MYHbIE NPOCTPAHCTBA ObIW 3aKPbITEl KOMGMOPTHON TEHbBIO.
OuyeBUAHO, BCE 3TV Mepbl HOCAT NaNANATUBHbIN XapaKTep.
bonblWMHCTBO MCCneaoBaHU M NPeaNoXKeHnit B 3Toi cepe
HOCAT ele Gonee y3kuil xapakTep. PakTuyecku nosecTka
MeponpuATUil CBOLUTCA CEFOAHA K COKpalLeHIo BbIGpOCOB
yrnekucnotel. HOrpa K «yrnepofHoMy cinefy» B KauyecTse
rNaBHOW NPUYMHBI MOTOLHOIO 3KCTPEMU3MA NPUCOEANHAIOT-
s BbIGPOCHI MeTaHa U NPOYUX ra3os, 06MafatoLWUX NapHU-
KOBbIM 3(EKTOM (B «NAPHUKOBbIE ra3bl» BXOAAT TaKKe
OKWCb a30Ta, hpeoHbl — nephTopyrneposbl U ruapodTopy-
rnepofpl U Tak Aanee). Ho faxe Takom «ype3aHHblit» Noaxon
3a4acTyio peanusyercs nuwb hopmanbHo. MHorouncneHHble
MCCNef0BaHUsA NOKa3bIBAIOT, YTO B BOMBLWIMHCTBE ClyYaeB
NAaHbl U NPOEKTbI, HanpaBfeHHble Ha KapPAUHANbHOE CHU-
XeHWe BbIOPOCOB NapHUKOBLIX ra30B, OCTAKTCA HA YPOB-
He NO3YHroB W NponaraHAMCTCKOM WyMUxK. YuuTbiBas,
4TO 1O CMUX NOP HEeT OAHO3HAYHbIX AOKA3aTENbCTB TOTO,
YTO UMEHHO NApPHUKOBBIK 3Q(EKT OT BEIOPOCOB YrAeKUCA0oro
rasa sBNeTCs OCHOBHOW NPUYMHON rN06anbHbIX U3MEHE-
HUW KNUMaTa, NpefAnaraemMbie Mepbl TeM 6ofee He BHyWaoT
yBepeHHoCTH [6; 7].

CnoxuBwascs cutyauus 3actaBnseT cienatb OAHO3Hau-
Hblif BbIBOA: aPXUTEKTOPbI 1 rPafOCTPOUTENN HE MOTYT
W He [LOJIKHbI XAaTb, KOTAa KNMMaTUYyecKue U3MeHeHns Oy-
OVT B 4OCTaTOYHOM CTENEHW UCCNef0BaHbl M NPOMOLENNPO-
BaHbl. B Ka)aOM pervnoHe 3emnn apxuTeKTopbl yxe ceitvac
BK/I04AIOTCA B MOUCK pPelleHUid, KOTOpble MOMOTYT CMAMYUTD
nocnefcTBUA U3MEHEHUA KuMaTa. BBuay Toro, 4to 3Tun
M3MEHEHUA HOCAT Pa3HOO6Pa3HbIi XapaKTep, HET CMbIC/A
06cyXaaTb HEKOE YHUBEPCANbHOE PELIeHNE UK XOTA Obl
VHUBEpCanbHbIl NoAxopn K npo6neme. B KayaoM KOHKpPETHOM
pervoHe NoKanbHblA XapakTep KNMMaTUYECKUX U3MEHEHW
LOJIKHO ONpefensTb HanpaBieHUe NONCKA «apXUTEKTYpbl
3NOXM KNUMATUYECKUX NepeMeH».

Finally, inside large cities, especially in their central part, the
phenomenon of “heat island” is increasingly observed, which has
a similar mechanism of occurrence, but smaller scale and artificial
cause. Heat generated by machines, air-conditioners and people
does not rise to the upper atmosphere, but remains in the surface
layer. When all three of these phenomena overlap, a city becomes
a dangerous place for life and health, as is happening this July in
many large cities in Texas (Goodell, 2023).

3. Climate change and the city

Cities cover only a little over 2% of the Earth’s surface, but it is
in cities that 55% of humanity lives, with the most densely popu-
lated regions being in hot climate zones. For cities, many aspects
of climate change take particularly strong and dangerous forms.
For example, the global temperature rise is increased by intensive
energy consumption (recall that, according to the laws of physics,
any form of energy consumption is eventually converted into
heat). Sharp temperature fluctuations in urban environments
have a more severe pathogenic effect. Heavy precipitation can
exceed the capacity of storm drainage systems, exposing cities to

5. FeHuit BpeMeHU B NOMOLLb FeHUI0 MeCTa
3HauuTenbHbIM pecypcom B 6opbbe ¢ NOCNeACTBUAMK KNUMA-
TUYECKMUX U3MeHeHUi 061afaloT TPAAULMOHHbIE (BEPHAKY-
NApHbIe) BUAbI apXnUTEKTYpbl. JIOKanbHble apXUTEKTYPHbIE
TPajULMM U CTPOMTENbHbBIE TEXHONOTUM BOMOLAIOT B cebe
KOHLEHTPUPOBAHHbIN OMNbIT XKU3HU, NPUCNOCOBNEHHbIA

K cneunduke KnMmarta u norogHoin AMHamukun. B kaxpon
KNMMaTMYeCKOi 30He HaKonieHbl 6oraTbie U pa3Hoobpas-
Hble TPaAMLMM AOMOCTPOEHUS, YCTONUYUBOTO, B TOM YUCIIE,
K 3KCTPEMasbHbIM NOTOAHbBIM ABNEHUAM AAHHOW 30HbI.
Ba)XHO OTMeTUTb, YTO OMbIT BEPHAKYNAPHOW apXUTEKTYPSI,
KaK NpaBuo, HOCUT KOMMNEKCHbIN XapaKTep W BKAOYa-

€T He TONIbKO TEXHOJIOTUIO CTPOUTENLCTBA, HO U CNOCOObI
WHKI03MBHOI (NapTUCMNATUBHOMN) OpraHM3auumn nNpoeKkTu-
pOBaHUs, NOCTPOIKY U YKPaLIEHNUS 3[aHUI, CBOe06pa3HyIo
3CTETUKY U MyApble TPAAULMM B3aUMOLENCTBUSA C NNOKaNb-
HbIM NaHAWwadToM. Tak, TPAAULMOHHbIE ,OMA KCyKXana»
HapopfHocTu KacceHa ABAAKTCA NPUMEPOM He TONbKO Opu-
TMHaNbHOM CTPOUTENbHOI TEXHOOMMU, HO U CBOEOOPA3HOM
opraHu3auuu ctpouTensHoro npouecca. Kaxasin HOBbIN AOM
COBMECTHO CTPOUTCS BCEMU XMUTENAAMU KBApTaNa MyXCKOTo
noja B CepefiMHe CYXOro Ce30Ha, a Nepef HayaaoM ce3oHa

A Puc. 3. Meyetb [lap ans-
Ncnam B ropoge AGuKbio
(Hbto-Mekcuko, CLLA).
MpoekT XacaHa Parxu.
1981/

Figure 3. Dar al-Islam
Mosque in Abiquiu, New
Mexico, USA, designed by
the late architect Hassan
Fathy (1981)
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> Puc. 4. TnuHaHbI pom
B Jlom6apauu B npouecce
cTpouTenscTea /

Figure 4. A clay house in
Lombardy under construc-
tion

catastrophic flooding. Sea level rise in coastal cities can flood en-
tire neighborhoods and districts, and so on. Finally, any extreme
weather events in cities cause much greater economic damage
and risk to property, life and health.

Extreme weather events in urban areas cause another import-
ant risk factor — a social one. There is still a situation where the
social groups that contribute the least to climate change are the
ones that suffer the most from climate change. The poorest social
strata and entire countries with minimal consumption levels are
experiencing maximum hardship from droughts, floods, hurri-
canes and the resulting food and housing problems. Recently, a
specific term “climate justice” has become increasingly common,
meaning the demand for a more equal and adequate distribution
of responsibility for climate change and its consequences (Jafry
etal., 2019).

4. What can be done about extreme weather?

Against the backdrop of the global scale of climate change, the
measures that have been proposed to curb it do not look very
convincing. Architects suggest increasing the greening and

LOXAEHN MeHWMHbI TaKKe coobLwa NOKPLIBAKT HAPYKHbIE
CTeHbl 30aHNA reoMeTpUYeCcKUMI y3opamu. B kauecTse Kpa-
COK MUCNONb3YETCA CMECh LIBETHOM FMHBI C MACOM, YTO AaeT
NPOYHOE U BNArocToiikoe noKpeiTue (puc. 2).

PacTywuin uHTEpeC K onbiTy «60COHOTUX apXMTEKTOPOBY
Hab6/1l0faeTcs BO BCEM MUPE, @ 0COBEHHO — B CTPAHaX C Xap-
KUM KNMMaToM, KOTOPbIM KNMMaTUYeCKue U3MeHeHH!s yrpo-
AT B MaKCUMaNbHOM cTeneHn. ONbIT CTPOUTENBCTBA B 3TUX

watering of cities, using reflective materials for walls and roofs,
making sure that public spaces are covered with comfortable
shade. Obviously, all these measures are palliative in nature. Most
of the studies and proposals in this area are even more narrow
in scope. In fact, the agenda of measures today boils down to
reducing carbon dioxide emissions. Sometimes methane and other
“greenhouse gases”, which also include nitrogen oxide, freons
(perfluorocarbons and hydrofluorocarbons) and so on, are added
to the carbon footprint as the main cause of weather extremism.
But even this “reduced” approach is often realized only formally.
Numerous studies show that in most cases plans and projects
aimed at radical reduction of greenhouse gas emissions remain at
the level of slogans and propaganda hype. Given that there is still
no unambiguous evidence that the greenhouse effect from carbon
dioxide emissions is the main cause of global climate change,
the proposed measures do not inspire confidence (Ibrahim et al.,
2020; Vakilifard et al., 2022).

This situation leads to a clear conclusion: architects and urban
planners cannot and should not wait for climate change to be

pervoHax nepectaeT BOCMPUHUMATLCA B KayecTBe CBUAe-
TenbCcTBA GEAHOCTM U OTCTANOCTU U NPUBEKAET BCe bonee
npucTanbHoe BHUMaHWe apxXMTEKTOPOB U ypbaHucTos [8].
TpaguLnK CTPOUTENBCTBA U3 HEOBOMIKEHHBIX CMECei ru-
HUCTOI NOYBbI C CONOMOM U ApyruMK fobaBKamMu HUKOrLA
He ymupanu B ctpaHax bauxHero Boctoka u Hro-BocTtouHoii
Esponbl. B 1940-x rogax eruneTckuii apxutektop XacaH
(®aTxu BO3rNaBu BO3POXKAEHWE 3EMIAHOTO CTPOUTENLCTBA



sufficiently researched and modeled. In every region of the Earth,
architects are already engaged in finding solutions to help miti-
gate the effects of climate change. Because of the diverse nature
of these changes, there is no point in discussing a one-size-fits-all
solution, or at least a one-size-fits-all approach to the problem.

In each particular region, the local character of climate change
should determine the direction of the search for “architecture of
the climate change era”.

5. The genius of time to help the genius of place

Traditional (vernacular) types of architecture have a significant
resource in combating the effects of climate change. Local archi-
tectural traditions and building technologies embody the con-
centrated experience of life, adapted to the specifics of climate
and weather dynamics. Each climatic zone has accumulated rich
and diverse traditions of house building, resistant, among other
things, to the extreme weather phenomena of this zone. It is im-
portant to note that the experience of vernacular architecture, as
arule, is complex and includes not only construction technology,
but also ways of inclusive (participatory) organization of design,

B CBOEeI pOfHOM CTpaHe. I3BeCTHbIN NPOEKT N0 nepeHocy
nepesHu Weitx A6a-3nb-KypHa (1945-1948) Gbin 3agymaH
1 peann3oBaH MMEHHO KaK MpuMep napTMCMNaTUBHOIO
CTPOMTENbCTBA HAa OCHOBE MECTHbIX TeXHoNoruit. NepeHoc
LepeBHY Obln Bbi3BaH HEOOXOAUMOCTbIO PACKONOK LpeB-
HEero Hekponons, 0GHapyXeHHOr0 apXxeonoramu NPsAMo
nof fepeBHeit. XacaH ®aTxu CnpoeKTMpoOBan OCHOBHbIE
00LecTBeHHbIE 3AaHUSA ANA HOBOW [EPEBHU — MEYETb, WKONY
W KpbITbli pbIHOK. OcTanbHble AOMa XUTENW AepeBHU CTPO-
WAW CaMu NO TPAAULMOHHOI TEXHONOTMK NPU NOAJEPXKKe
1 KOHcynbTaumsax XacaHa ®atxu [9] (puc. 3).

®aTxn 0co3HaN HEOBXOAUMOCTb COBMECTHBIX CTPOUTENb-
HbIX TEXHOIOTUI M 06PATMAICA K 3eMJIe 3@ UX YHUBEPCANbHbIM
1Cnonb3oBaHMeM. 3eMNs, ABNAOWAACA NErKofOCTYNHbIM Ma-
TEpWanomM B Per1oHe, okasanach peleHnem npobnems ynyy-
LWeHWUA YCI0BWIA XKN3HN cenbckon 6eaHoTsl ErunTta. MecTHblil
MaTtepuan NpaKkTUYecku He TpeOyeT NPOMBIWEHHO 06pa-
GOTKM UM TPAHCMOPTUPOBKM, YTO NO3BONSAET IKOHOMUTb
3Hepruto u pecypcsbl. B Erunte rpasu B ©306Mnuu, oHa MOXKeT
ObITb NepepaboTaHa U 06N1afaeT OTAUYHBIMU TEPMUYECKUMU
CBOICTBAMM /151 XapKOro pernoHa. Matepuan npoct B Uc-
NoNb30BaHUM, U B HAMYUM UMEIOTCA KBaNUbULMPOBaHHbIE
KaMeHLWMKKN. 3aecb 3eMASAHON KUPMUY CYILAT Ha COJHLIE,
a He 06XUratoT B neyax, YTo ieNaeT ero HU3KOTEXHONOTUY-
HOW N HU3KO3HEPreTMyeCcKon anbTepHaTUBOIA.

Npen ®atxu 66111 HOBATOPCKUM BOMOLLEHUEM PEB-
HUX apXUTEKTYPHbIX KoHuenuuii ErunTa. Ero 3emnsHble
34aHus 6bIIN NPOYHBIMU NO KOHCTPYKTUBHBIM NPUHLUNAM,
4TO MO3BOMIANO EMY UCCNEN0BATb APXUTEKTYPHbIE POPMBI.
NatupecaTunetHss kapbepa ®arTxu, nMoHepa 3emnsHom
apXUTEKTYypbl, OKa3ana BAUAHME Ha WHWPOKNIA CNEKTP COOpY-
XeHuit no Bcemy [nobansHomy HOry. CerofHs TexHonoruu
3eMJIAHOr0 CTPOMTENbCTBA UCCNeAYIOTCA, CUCTEMATU3NPY-
I0TCA U MPUMEHSAIOTCA BCe Wiupe. 3a nocnefHee gecatune-
TWe B XypHanax Scopus 6bi10 ony6aMKOBAaHO NOYTU CTO
1ccnefoBaTeNbCKUX CTATEeN, OTHOCAILMUXCA K ITON TeMe,
B OCHOBHOM CBSi3aHHbIX C UCMO/Ib30BaHWEM YTPaM60OBaHHOIO
rpyHTa [10].

OnbIT CTPOUTENLCTBA JOMOB U3 FIMHUCTONO FPYHTa OpPUTU-
HaNbHbIM 06pa3oM NpenoMseTCs, NepPeceKasch C COBPEMEH-
HbIMU TexHonoruamu [11].

construction and decoration of buildings, peculiar aesthetics
and wise traditions of interaction with the local landscape.
Thus, “sukhala”, traditional houses of the Kassena people, are an
example not only of original construction technology, but also
of a peculiar organization of the construction process. Each new
house is built jointly by all male residents of the neighborhood
in the middle of the dry season, and before the beginning of
the rainy season women also jointly cover the outer walls of the
building with geometric patterns. The paints used are a mixture of
colored clay and oil, which gives a durable and moisture-resistant
coating (Fig. 2).
There is a growing interest in the experience of “barefoot
architects” around the world, and especially in countries with
hot climates that are most threatened by climate change. The
experience of building in these regions is no longer perceived as
evidence of poverty and backwardness and is attracting more and
more attention from architects and urbanists (van Lengen, 2007).
The tradition of building from adobe mixtures of clay soil
with straw and other additives never died in the Middle East

Tak, coBMecTHbI/ npoekT ctyaun Mario Cucinella
Architects (MCA) u nabopatopuu WASP B JlomGapauu
(MTanus) 3akntoyaeTcs B NOCTPOMKE 34aHUA U3 MECTHOTO
TAUHUCTOrO rpyHTa METOLOM KOMNbloTepHoit 3D-neyatu
(puc. 4).

Ha couetaHuu BepHaKyNApHbIX apXUTEKTYPHO-CTPOU-
TENbHbIX NOAXOA0B C HOBEWLUMU TEXHONOTUAMMU, CKOpEee
BCEro, CnefyeT UCKaTh pelleHne npo6iem COBPEMEHHOTO
ropoAa B YCJI0BUAX IKCTPEMAJIbHbIX MOTO[HBIX U3MEHEHUIA.
CoBpemeHHblit apxutekTop U3 Nopaanun Abeer Seikaly
MHOTO Pa3MblLUAAET O TOM, KAKUM 06pa3oM Mbl MOFAIU Gbl
COBMECTUTb TPAAULMOHHbIE CMOCOObI XU3HW B apUAHOM
KnMMaTe W HoBelilue TeXHONOrM LOMOCTpoeHUA. 0auH
u3 ee npoektos «lnetenue goma» (Weaving a Home)
HanpasfieH Ha TO, YTOObI UCNONb30BATL TPAAULMOHHYIO 3CTe-
TUKY U TEXHONOTMI0 BeyMHCKUX NanaTok B COBPEMEHHOM
KOHTeKcTe. Jlerkue, MobubHble 1 AeleBble Kynonoobpas-
Hble [LOMa COCTOSAT U3 HECKOJIbKUX CNI0EB TKaHMW, HaTAHYTOM
Ha ceTyaTblil KapKac U3 MeTanNnyeckoil NpoBoNoku. Mpoekt
6bln NpeAcTaBneH Ha ApxuTekTypHoii TpueHHane B Lapbe
(Sharjah Architecture Triennial) B 2023 rogy v Bbi3Ban
6onblWwoit uHTepec [12] (puc. 5; 6).

v Puc. 5. Cxema,
NoKas3blBaOLWAs NPUHLUNBI
B3aUMoJencTBus
KOHCTpyKumK «MneteHoro
IOMay C 0XAEeBOI BOAOI 1
CONHeYHoN papmnauueit /
Figure 5. Schematic show-
ing the principles of inter-
action of the Wicker House
structure with rainwater
and solar radiation
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> Puc. 6. BHewHwii Bup,
«[neteHoro fomax» Ha oHe
TUNWUYHOTO Neii3axa nop-
AaHCKOIt mycTbiHK [13] /
Figure 6. Appearance of
the Wicker House against

a typical Jordanian desert
landscape (Abeer Seikaly,
2015).

and Southeastern European countries. In the 1940s, Egyptian
architect Hassan Fathy led a revival of earthen construction in

his native country. The famous project to relocate the village of
Sheikh Abd el-Qurna (1945-1948) was conceived and realized
precisely as an example of participatory construction based on
local techniques. The relocation of the village was necessitated by
the excavation of an ancient necropolis discovered by archaeolo-
gists directly beneath the village. Hassan Fathy designed the main
public buildings for the new village: a mosque, a school and a
covered market. The rest of the houses were built by the villagers
themselves using traditional techniques with the support and
advice of Hassan Fathy (Fathy, 2000) (Fig. 3).

Fathy realized the need for collaborative building technologies
and turned to the earth for its universal use. Earth, a readily avail-
able material in the region, proved to be the solution to improving
the living conditions of Egypt’s rural poor. Local material requires
little or no industrial processing or transportation, saving energy
and resources. Mud is abundant in Egypt, recyclable and has
excellent thermal properties for the hot region. The material is

3akniouenue. Mpownoe - 3to Gyaywee. TpaauLMOHHaA
apXUTeKTypa apMAHOro Knumata Ha hoHe KNnMMaTMYeCKux
M3MeHeHMui

lMoKa KNMMaToNOr CNOPAT O PO AHTPOMOreHHOTO (akTopa
B rno6anbHOM noTenNeHnUU, apxXuTeKTopbl N rpafoCcTpouTenn
YIKe CErofHs CTajKMBAIOTCA C HEOOXOAMMOCTbIO pearupoBaThb
Ha U3MEHeHUA B OKpyxalolweii cpepe. CerofHAWHME ropoAa,
NoCTpoeHHbIe U3 6eTOHA, CTeKaa U MeTanna, notpebasiolme
HenoMepHo 6oNblNe KONMYECTBA IHEPTUU, TPOU3BOASALLUE
rUraHTCK1e 06beMbl 0TXO[0B, CTAHOBSATCSA BCE MeHee afiek-
BaTHLIMU MeHsIoWeNcA peanbHocTu. CTpaTerus nosbllwe-

HUA CIIOXHOCTW CTPOUTENbHBIX TEXHONOMUI, NPUBNEYEHUE

easy to use and skilled masons are available. Here, earth bricks are
sun-dried rather than fired in kilns, which makes it a low-tech and
low-energy alternative.

Fathy's ideas were an innovative realization of Egypt’s ancient
architectural concepts. His earth buildings were strong in struc-
tural aspects, allowing him to explore architectural forms. Fathy’s
fifty-year career as a pioneer of earth architecture influenced
a wide range of structures throughout the Global South. Today,
earth construction technologies are being researched, system-
atized and applied more and more widely. In the last decade,
almost one hundred research articles concerning this topic have
been published in Scopus journals, mostly related to the use of
tamped soil (Gomaa et al., 2023).

The experience of building houses from clay soil is ingeniously re-
fracted, intersecting with modern technologies (Gomaa et al., 2022).

Thus, a collaborative project between Mario Cucinella Ar-
chitects studio (MCA) and WASP laboratory in Lombardy, Italy,
consists in constructing a building from local clay soil by comput-
erized 3-D printing (Fig. 4).

LM POBbIX U 3NEKTPOHHbBIX METOA0B B HEKOTOPbIX CIy4Yasx
paeT Heob6xonuMblii 3 deKT, HO B LENOM CONPOBOXKAAETCS
3HaYuUTesIbHbIM POCTOM CTOMMOCTM CTPOUTENLCTBA M 00OCHY-
XUBAHUS 30aHUNA.

Mbl BUAKMM MOLLHOE CTPEMEHME K yAelleBNeHNI0 CTPOU-
TenbCTBa, K COUMANbHON CNPaBeaaNBOCTM U PABHOMEPHOMY
pacnpefeneHuto «npasa Ha ropoa». OfHOBpeMeHHo Habnto-
AAETCA CUIbHBIN TPEHA K BO3POXAEHUIO TPAANLIMOHHBIX,
BEPHAKYNAPHbIX CNOCOOOB NPOEKTUPOBAHMNSA, CTPOUTENb-
CTBa W 3KCnayaTtauuu cTpoeHuit. Ha nepeceyeHnmn TpeHaoB
HaxXO[MTCA MOUCK apXUTEKTYPHO-CTPOUTENbHBIX PeLIeHM i
ANs MeHstowerocs knumata MobansHoro Kra. ApxutekTypa



It is likely that solutions to the problems of the modern city
in the face of extreme weather changes should be sought in
the combinations of vernacular architectural and construction
approaches with the latest technologies. Abeer Seikaly, a contem-
porary architect from Jordan, has been thinking a lot about how
we might combine traditional ways of living in an arid climate
with the latest house-building technologies. One of her projects,
Weaving a Home, seeks to utilize the traditional aesthetics and
technology of Bedouin tents in a contemporary context. Light-
weight, mobile and cheap, the dome-shaped houses are composed
of several layers of fabric stretched over a metal wire mesh frame.
The project was presented at the Sharjah Architecture Triennial in
2023 and attracted a lot of interest (The Beauty of Impermanence,
2023) (Figs. 5, 6).

Conclusion. The past is the future. Traditional architecture of
arid climate against the backdrop of climate change

While climatologists argue about the role of anthropogenic factor
in global warming, architects and urban planners are already fac-
ing the need to respond to environmental changes. Today's cities,

BavxHero BocToka coxpaHsieT MHOTUe TpaauLumu CBOe
ThiCAYENETHEN UCTOPUN. ITOT ONbIT XKU3HU B KAPKOM 1 3a-
CywWwnuBoM Knumarte 6yaet sce 6onee BocTpe6oBaH Ha hoHe
rno6anbHbIX KIMMATUYECKUX U3MEHEHUT.
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of energy and producing huge amounts of waste, are becoming
less and less adequate to the changing reality. The strategy of
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We see a strong desire for cheaper construction, social justice
and equal distribution of the “right to the city”. At the same
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