Numerical simulation of intense precipitation in the Moscow region:
a case study of heavy rainfall event on 30th June 2017
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Abstract: The paper considers the physical and synoptic causes of extreme rainfall on June 30,
2017 in the central part of the European territory of Russia, which determined the record
precipitation amount per day in Moscow (65 mm) since 1970. Based on meteorological
observations, radar data and reanalysis ERAS we showed that rainfall was associated with three
mesoscale convective systems (MCS’s) that arose in the warm sector of the cyclone in a strip of
anomalously high moisture content for the considered region (which arose due to advection and
evaporation). The simulation result using COSMO model confirmed an idea of the significant role
of evaporation from the earth's surface in precipitation intensity and denied the idea of urban
effect’s role 1 it.

AnHoranusi: B pabote paccMoTpeHbl (DU3UKO-CUHONTUYECKUE MPUUYUHBI SKCTPEMaJIbHOTO JuBHA 30
utoHa 2017 roma B neHTpanpHOM dYacth EBponenckon Ttepputopun Poccun, onpenenvBIIero
pekopaHoe 111 MOCKBBI KOJIMYECTBO OCaAKOB 3a cyTku ¢ 1970 roma (65 mMm). Ha ocHOBE maHHBIX
HaOmofneHuit u peananuza ERAS moka3zaHo, 4TO ocajku ObUIM CBSI3aHBI C TPEMSI ME30MACIITAOHBIMU
KOHBEKTHBHBIMUA CHCTEMaMH, BO3HUKIIAMHA B TEMJIOM CEKTOPE IMKIOHA B I0JIOCE AHOMAaJbHO
BBICOKOTO JIJI1 pacCMaTpHUBAaEMOTr0 peruoHa Biarocojaepkanusi atmocdepsl. Pe3ynbrar MojenupoBaHus
C TIOMOIIBIO Me30MaciTabHOlW Heruapocratudeckod wmoxaenu COSMO pganm npeacTaBi€HUE O
3HAQYMMOMW pOJA BEJIWYHAHBI HCIAPEHHUST C TOBEPXHOCTHM 3€MJIM B HWHTEHCUBHOCTH OCAIKOB.
[TogkiroyeHne mapaMeTpu3alvy Topoja B MOJEIW HE OOYCJIOBWJIO 3aMETHOTO YBEJIMYEHUS] CYMMBI
OCAJKOB B IIPEJIeax MEramnoJmca.

A case study June 30, 2017: 65 mm/day
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Conclusions:
. The extreme amount of precipitation on June 30, 2017 was caused by three mesoscale convective systems in area of abnormally high atmospheric moisture content for Moscow (41.5 kg / m? — the 0.995 percentile in sounding
data in Moscow for the period 1957 — 2017), which appeared due to advection of water vapor and evaporation from the earth's surface;
. The significant role of evaporation from the surface was also confirmed by series of numerical experiments with the COSMO 5.05-urb model: a 10-times decrease in soil moisture in the initial conditions led to a 3-times
decrease in the amount of precipitation and its intensity;
. COSMO also reproduced the dynamics and structure of squall lines, as well as the extreme precipitation;

Numerical experiments: COSMO 5.05-urb
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. Urban parametrization TERRA URB does not affect the average amount of precipitation in the Moscow region, however, it causes redistribution of precipitation within it (an increase from the leeward side of the city).
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