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BECIIOBHOE MPOTHO3UPOBAHUE: OT CUCTEMBI
3EMJISI K MHTETPUPOBAHHBIM CUCTEMAM
rOPOJICKOI TMAPOMETEOPOJIOT MU, KJIUMATA U
OKPY)KAIOUIEI CPEJBI

HoBoe moOKoJieHWEe WHTErpUPOBAHHBIX MOJENEed JTUHAMUKHM M COCTaBa
aTMoc(epbl OCHOBAaHO Ha MO/AX0ji€ 0eCHIOBHOTO MOJIETUPOBAHUS CUCTEMBI 3eMIIH
(ESM) nns mepexosa OT OTAENbHBIX KOMIOHEHTOB MOJIENH K OECIIIOBHBIM MOJIEISIM
THAPOMETEOPOJIOTHI-COCTaB  aTMOC(EphI-OKpyXKaloIas cpena g pElIeHus
npo6JieM B 00J1acTAX MOTOIbI, KJIMMAaTa U OXPaHbl OKPYKAIOIIEH CpeIbl, HHTEPECHI
KOTOPBIX, MPUIOKEHUS W MpOoOJEMbl TENEeph MEPECEKATCI. ITOT MOIXO[
paccMaTpUBAET HECKOJIBKO aCHEKTOB OECIIOBHOTO COEIUHEHUsT M WHTErpalui,
KOTOpbIE 00CYKIAI0TCS ¥ IEMOHCTPUPYIOTCS B IPE3EHTALUU:

* Bpemennble MacmTaObl: OT CEKyHJ W MPOTHO30B TEKYIIEH MOTOIbI 10
CE30HHBIX U KIIMMATHUYECKUX IlIKaJl BpEMEHH;

* [IpocTtpaHCcTBEeHHBIE MacIITa0bl: OT YJIMYHOTO KaHbOHA JI0 TIJI00alIbHOIO
macmra0a (up- and downscaling);

* I[Ipoueccel: pusnueckue, XUMUYECKHE, OMOIOTMYECKHE, COLUATbHBIC;

* KommnoHeHThl 3eMHOIl cuctemsbl: arMmocdepa, ruapocdepa, JIUTO- HU
nenocdepa, sKocucTembl/onocdepa;

 Paznmuunbie TUIIBI HAOMIONEHUH U MHCTPYMEHTHI MOJEIUPOBAHMS: CIUSHUE
HaOMoACHU M Mojesnel, oOpaboTka M aCCUMWISILUS JaHHBIX, BepU(pUKaIUSL
MOJICIICH;

* CBs3b CO 370POBBEM M COLMATIBHBIMU TIOCJIEICTBUSMHU, BO3ICHCTBHEM,
OLIEHKOH, YCIIyTraMH U KOHEYHBIMU TOJIb30BATEIISIMHU.

CoBpemenHas OecrioBHass YHH(UIMPOBAHHAsT CHCTEMa MOJICIUPOBAHMS,
KOTOpas MO3BOJSIET €IUHOM MIaTopme paboTaTh B MOJHOM CHEKTPE MAcIITa0oB,
OpeJCcTaBiIsieT Cco0OW CYIIECTBEHHbIM IMporpecc Kak B Hayke, TaKk U B
BBIYUCIUTENHHON 2PHEKTUBHOCTH.

['moGanbHble TpOOJEMBbI, Takue Kak ObIcTpas ypOaHU3aIus, MaHJIEMUH,
U3MEHEHUE KJIMMaTa, YXYIIIEHHE COCTOSHHUS OKpY’Karolled cpeabl, TpeOyroT
NepPeCMOTpa HBIHEIIHET0 MOHUMaHUs U TPAAUIIMOHHBIX MeTo10B. HoBas moBecTka
nust OOH B o0nacTu Topo/ioB | 1ieb B 001acTu yctoiunBoro passutus (IL[YP) Ne
11, cocpemorodyeHHas Ha YCTOWYMBOM pPa3BUTHU TOPOAOB, B YACTHOCTHU
KJIIMMAaTUYECKOM M HKOJIOTMYECKOM YCTOWYMBOCTH TOPOJIOB, TPEOYET COBMECTHBIX
MEXIUCIUTUTMHAPHBIX YCUIINNA, KOMIUIEKCHBIX UCCIIEIOBAaHUH 1 pa3paOOTKH HOBBIX
WHTETPUPOBAHHBIX MOJIENICH U METOJIOB BHICOKOTO Pa3pEIICHUS.

B mpe3enTanmm paccmMaTprBaeTcs HOBasi KOHIICTIIIAS «yMHBIX» U yCTONYMBBIX
rOpoJIOB B 00JIACTU KJIMMAaTa U OKpYKarolel cpeibl M aHAJTU3UPYETCsI COBpEMEHHAas
HBOJIIOLINSA UCCIIEIOBAaHUM U pa3pabOTOK OT KOHKPETHBIX CHCTEM MTPOTrHO3UPOBAHUS
KayecTBa BO3AyXa © TOroAbl B TIOpoAax JO0 KOMIUIEKCHBIX CHCTEM



MHTETPUPOBAHHOTO  MOJAEIUPOBAHUS Uil yCTOMYMBBIX TOpoJoB. B Hem
NpeacTaBlieH 0030p M aHajau3 pPe3yJIbTaTOB Psiia KIIOUEBBIX MEXKIyHAPOIHBIX
MPOEKTOB C YYaCTUEM WJIM TOJI pyKOBOACTBOM aBTopa (Hanpumep, WMO GURME
u IUS, CityIPCC, FUMAPEX, MEGAPOLI, EuMetChem, MarcoPolo, PEEX) u
JEMOHCTPUPYIOTCS MPEUMYIIECTBA 3TOr0 MOAXOJAa Ha IMPUMEpPax OTAEIbHBIX
MaramnoJIiCOB M Pa3BUTHUS WHTETPUPOBAHHON cHUCTeMbl MojenupoBaHus Enviro-
HIRLAM. OO06cyxnaatorcs OCHOBHbIE MpOOEbl, MPOOJeMbl, TNPUIOKEHHUS U
JIOCTUKEHUS, OCHOBHBIC TEHJCHIUU W TOTPEOHOCTH B HCCIEIOBAHUAX IS
JAIIbHEUIIIETO Pa3BUTUSL TakuX cuUCTeM. Llenb COCTOMT B CO3MaHUU TOPOACKHUX
MHTETPUPOBAHHBIX CUCTEM, OTBEUAIOIINX OCOOBIM MOTPEOHOCTIM TOPOJIOB, 3a CUET
COUCTaHUs TUIOTHBIX CETeW HAOJFOJCHHM, KOMIUICKCHBIX MPOTHO30B C BBICOKHUM
pa3penIeHUEM, CUCTEM PAHHETO MPEAYNPEKICHUSI O MHOKECTBEHHBIX ONACHOCTSIX,
pearnpoBaHus TPU CTUXUUHBIX OCICTBUAX W KIMMATHYECKOTO OOCITYKMBaHUS.
Takolt momxol AaeT ropojaM HHCTPYMEHTHI, HEOOXOAMMBIC MJIA COKpaICHUS
BBIOPOCOB, CO3/]aHUSI MPOIBETAIONIMX U YCTOMYMBBIX COOOINECTB U pealu3aluu
LIYP.
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SEAMLESS PREDICTION: FROM EARTH SYSTEM TO
INTEGRATED URBAN HYDROMETEOROLOGY,
CLIMATE AND ENVIRONMENT SYSTEMS

The new generation of integrated atmospheric dynamics and composition
models is based on the seamless Earth System Modelling (ESM) approach to evolve
from separate model components to seamless meteorology-composition-
environment models to address challenges in weather, climate, and atmospheric
composition fields whose interests, applications, and challenges are now
overlapping. This approach considers several dimensions of the seamless coupling,
discussed and demonstrated in the presentation:

* Time scales: from seconds and nowcasting to decadal (climate) time-scale;

» Spatial scales: from street-level to global scale (downscaling and upscaling);

* Processes: physical, chemical, biological, social,

« Earth system elements/environments/components: atmosphere, hydrosphere,
lithosphere/pedosphere, ecosystems/biosphere;

» Different types of observations and modelling as tools: observations-model
fusion, data processing and assimilation, validation and verification;

« Links with health and social consequences, impact, assessment, and services
and end-users.

A modern seamless unified modelling system that allows a single platform to
operate over the full scale (i.e., across-scale) will represent a substantial
advancement in both the science and the computational efficiency.

Global challenges, such as rapid urbanization, pandemics, climate change,
environmental degradation, require a review of the current understanding and
revision of traditional methods. The New UN Urban Agenda and Sustainable
Development Goal (SDG) #11, focusing on urban resilience, climate and
environment sustainability of smart cities, require joint multidisciplinary efforts,
complex research studies, development of new integrated models and methods.

The presentation is considering the novel concept/strategy of climate and
environment smart and sustainable cities and analyzing a modern evolution in
research and development from specific urban air quality and weather prediction
systems to multi-hazard and integrated urban weather, environment and climate
systems and services. It provides an overview and analysis of results of a number of
world-wide key international projects (e.g., WMO GURME and IUS, CitylPCC,
FUMAPEX, MEGAPOLI, EuMetChem, MarcoPolo, SURF) and demonstrate
advantages of this approach on examples of specific urban studies and development
of the Enviro-HIRLAM integrated modelling system. It discusses main gaps,
challenges, applications and advances, main trends and research needs in further
developments of integrated modeling systems for sustainable cities. The aim is to
build urban integrated systems that meet the special needs of cities through a
combination of dense observation networks, high-resolution forecasts, multi-hazard
early warning systems, disaster management plans and climate services. This



approach gives cities the tools they need to reduce emissions, build thriving and
resilient communities and implement the SDGs.
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