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YUCJEHHOE MOJEJIUPOBAHUE U
SKCHEPUMEHTAJBHBIE UCCJEJOBAHUSA B OBJIACTH
I'OPOJCKOH METEOPOJIOTUH U KJINMMATOJIOT' MU HA
INPUMEPE MOCKOBCKOI'O METAIIOJIUCA U TOPO/10OB
APKTUYECKOMU 30HBI P®

CoBpeMeHHbIE M3MEHEHUs KJIMMaTa, pOCT W Pa3BUTHUE TOPOJIOB, a TAKXKE BO3POCIINE
3ampockl 00IIecTBa HA KOM(POPTHOCTh U O€30MaCHOCTh TOPOJCKON Cpebl OMPENEIsIOT BCE
OONBIIMIT HAy4YHBIM W OOIIECTBEHHBIM HWHTEpPEC K (PYHIAMEHTAJIbHBIM U TPHUKIIATHBIM
UCCJICIOBAHUSIM B 00JIACTH TOPOJICKOM METEOPOJIOTUM U KIMMATOJOTHU. DTO HAy4dyHOE
HaIlpaBJICHUE PAa3BUBACTCS HA CTHIKE pPa3NUYHBIX oO0JacTel Hayk o 3emuie, BKIIOYas
HETOCPEJICTBEHHO METEOpPOJIOTHI0, (PU3MKO-MAaTeMaTHUYeCKOe MOJEIUpOBaHue, (U3UKY
aTMocdepsl, TUCTAHIIMOHHOE 30HANpPOBaHNe, TeonH(opMaTuky u T.1. Hanpumep, omHo# u3
BOKHBIX M aKTyalbHBIX 3aJad SBISICTCS pa3paboTka W BHEIPEHHUE IapamMeTpH3alui,
HEOOXOJAMMBIX JJISI ONMUCAHUS TOPOACKON TMOBEPXHOCTH B YHMCIIEHHBIX MOJENSAX IMOTOIbI H
kimmata. OJHAKO €€ pelieHHe HEBO3MOXKHO 0e3 ompeacsieHusT HEoOXOAUMBIX st
MOJICJTUPOBAHUS TapaMETPOB TOPOJCKOM Cpedabl M CO3JIaHUS  COOTBETCTBYIOIIUX
MPOCTPAHCTBEHHBIX 0a3 JaHHBIX. [[pakTHUecKy BO BCEX UCCIIEIOBaHUAX B 00JIaCTH TOPOICKOM
METEOpPOJIOTUM U KJIMMATOJIOTUM O0CO00 OCTPO BCTAaE€T BOMPOC O JAehUIUTE JTaHHBIX
(hakTHYECKUX HAOIIOJICHUM B TOPOJICKOMN cpejie, KOTOPhIE HEOOXOIUMBI IS UCCISAOBAHUS
TOPOJICKOTO KJIMMaTta U (akTopoB ero GopmMupoBaHus, 1isi BepupUKAIIUN MOJIEIICH, a TaKKe
JUTSI 3a/1a4 OTIEPAaTUBHOTO MOHUTOpUHTA. MHOTHE KpyIHbIe Topoja Poccun u Mupa BooOIIIe
HE OCBEIIEHBI PENPE3CHTATUBHBIMU METEO-JaHHBIMH. JTO BBIHYXJAeT oOpamarbcs K
aTbTEPHATUBHBIM HUCTOYHUKAM WHOOPMAIIMN — JAHHBIM JUCTAHIIMOHHOTO 30HIAUPOBAHUS U
KpayJACOPCUHTA, UJTH K€ OPTaHU30BBIBAThH IKCIIEPUMEHTAIBHBIC U3MEPEHHUS.

B nokimane Oynet mpeacTaBiieH OMBIT PEIICHUS BBIICTIEPEUNCACHHBIX HAYIHBIX ITPOOIeM
Ha MpuMepe padOT aBTOPA, BHIMIOJHEHHBIX B COABTOPCTBE U TECHOM COTPYIAHUYECTBE C
koJuieramu ¢ ['eorpaduueckoro daxkynprera MI'Y umenn M.B. Jlomonocosa, HUBI[ MT'Y,
I'unpomernentpa Poccun, Muctutyta dusuku atmocdepst umenu A.M. ObyxoBa PAH u
npyrux opranuzanuii. Ha mpumepe MockoBckoro merarnonuca OyJIeT pacCMOTPEH OIBIT
MOJCIIUPOBAHUS TIOTOABI M KJIMMara ypOaHW3HPOBAHHBIX TEPPUTOPHA B paMKax
Me3omacmTabHoi Monenu atmochepbl COSMO u onpeneneHuss HCOOXOAUMBIX TSI MOJISTH
BXOJIHBIX ITAPAMETPOB FOPOCKOM CPEIbI, @ TAKKE PE3YIbTAThl IMITUPUICCKUX UCCIETOBAHUI
MO0 JaHHBIM PA3JUYHBIX CHCTEM MOHHUTOPHHTA, BKIIOYAas KpayJCOPUHTOBBIC JTaHHBIE
KpYIIHEWIIIe CEeTM MNEepPCOHAIbHBIX MeTeocTaHui Netatmo. OTaenbHOE HampaBlIeHUE
WCCJICIOBAHUM CBSI3HO C APKTUYECKUMH TOpOJaM, KOTOpbIE TMPEJACTaBISIOT CcOOO0M
VHUKAJIbHBIE OKCIIEPUMEHTAIbHBIC ITUIOMAAKA [0 W3YyYEHUIO BIUSHUSA aHTPOMOTECHHOMN



HArpy3kd Ha MHUKPOKJIMMAT, SKOCHUCTEMbl U MPOLECCHl B MOTPAHUYHOM CJIO€ aTMOC(hEpHI.
OpHako, 1O HEJABHErO BPEMEHHU ITH TEPPUTOPUM OCTABAIMCH terra incognita ropoJCKOM
KJIUMaTOJOTUU. YTOOBI BOCHOJIHHUTH MpoOEN B 3HAHUSX, MOTPEeOOBAIIOCH OPraHU30BBIBATH
CEPHI0 SKCHEPUMEHTAIBHBIX HM3MEPHUTENIBHBIX KaMIAaHUU C HCIOJIb30BAHUEM PA3IHYHBIX
CpEICTB HaOJIOJEHUM, HayMHAas C ABTOMATMYECKMX METEOCTaHUMH U TEMOJATUYMKOB U
3aKaurBasi OECIMIOTHBIMU JIETATEIbHBIMU alllapaTaMHu.
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NUMERICAL MODELING AND EXPERIMENTAL RESEARCH
IN THE FIELD OF URBAN METEOROLOGY AND
CLIMATOLOGY ON THE EXAMPLE OF THE MOSCOW
MEGACITY AND RUSSIAN ARCTIC CITIES

Modern climate change, urban growth and development, as well as the increased demands
of society for the comfort and safe urban environment, determine an increasing scientific and
public interest in fundamental and applied research in the field of urban meteorology and
climatology. This scientific direction develops at the junction of various fields of earth
sciences, including the meteorology itself, physical and mathematical modeling, atmospheric
physics, remote sensing, geoinformatics, etc. For example, one of the important tasks is the
development and implementation of parametrizations necessary to describe an urban surface
in numerical weather and climate models. However, its solution is impossible without defining
the required parameters of the urban environment and creating the corresponding spatial
databases. Practically all urban meteorology and climatology studies face the lack of actual
observation data in the urban environment, which is necessary for the study of the urban
climate and the factors of its formation, for model verification, as well as for operational
monitoring tasks. Many large cities are not covered by representative meteorological
observations. This motivates the researches to use alternative sources of information, including
the remote sensing and crowdsourcing data, or to organize experimental measurements.

The report will present the experience of solving the listed scientific problems on the
example of the author's works, performed in co-authorship and close cooperation with
colleagues from the Faculty of Geography of Lomonosov Moscow State University, Research
Computing Center of Moscow State University, Hydrometeorological Research Center of
Russia, A.M. Obukhov Institute of Atmospheric Physics and other organizations. For the
Moscow megactity, the experience of modeling the weather and climate of urban areas within
the framework of the COSMO mesoscale model and determining the input parameters of the
urban environment will be considered, as well as the results of empirical studies based on data
from various monitoring systems, including crowdsourcing data from the world’s largest
network of personal weather stations, Netatmo. A separate area of research is related to the
Arctic cities, which are unique experimental sites for studying the influence of anthropogenic
load on the microclimate, ecosystems and atmospheric boundary layer processes. However,
until recently these areas remained a terra incognita of urban climatology. To fill the
knowledge gap, it was necessary to organize a series of experimental campaigns using various
observing tools, starting from automatic weather stations and temperature sensors and
finishing by the unmanned aerial vehicles.



