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st aHanu3a v MporHo3a CMepPUYEONacHbIX CUTYAIM UCITOJIb3YIOTCS MHIEKCHI KOH-
BEKTHBHON HEYyCTOMYMBOCTHU (J1anee mpocto uHiekchl). Kak u B padorax (HoBumkuii u
ap., 2016, 2018), uHAEKCH PACCYUTHIBATMCH HAMU HA OCHOBAHUU BBIXOJHOM MPOTYKIIUU
monenu WREF, pacuerst Obutn mpoBenieHs! 11st 10-Tu cMepueid, 3aperucTpupoBaHHbIX Ha
eBporneickon reppuropun PO.

[Tokazano, yto HambGonee uHpopmaruBHBIM siBiseTcss uHAaekc STP (significant
tornado parameter). XapakTepHoe BpeMsl, B TEYEHHE KOTOPOTO OH MPEBBIIIAET TOPOrOBOE
3HaYEHUE, — MOPsKA Yaca, pa3Mep oOnacTel JoKaIM3aluy 3HAYeHUH UHJIEKCa BBIIIE T0-
POTOBOTO MOPsIJIKa HECKOJIBKUX JIECATKOB KMIIOMETPOB. [IpennoxeHo Hapsay ¢ HHAEKCAaMU
MPUBJIEKATh K aHAJU3Y MOJI€ BEPTUKAIBHOU CKOpOCTH W, HEMMOCPEACTBEHHO PACCUUTHIBAE-
moe B Mmozierit WREF. Tlokazano, uto B pamkax mozaenu WRF 3nauenue nnnexca STP Boiiie
MOPOTOBOTO U CBA3aHO ¢ (POPMHUPOBAHUEM JIOKATN30BAHHOM MHTEHCUBHON KOHBEKTHBHOI
sYeHKY B TI0Jie W B OKPECTHOCTH MaKCHMAJIBHOTO 3HAYCHUS MHIEKCA U B MOMEHT JTOCTH-
JKEHUS 3TOro 3HadeHus. [IporeMoHCTpUpOBaHa BO3MOXKHOCTD C UCITOJIb30BAHUEM MHIEKCA
STP nporuo3upoBaTh cMepUYeOnacHbIe CUTYaIHH ¢ 3a0J1aroBPeMEHHOCTBIO JI0 TPEX CYTOK,
C TOYHOCTBIO 10 150 KM 1O MPOCTPAaHCTBY M HECKOJIIBKUX YaCOB IO BPEMEHH.

[Ipenyaraercs HOBBIIM MOAXO/ K KPATKOCPOUHOMY IMPOTHO3UPOBaHUIO cMepueit. OH
OCHOBAH Ha pacyeTe Mo MPOrHocTHYeCKUM JaHHbIM Mozaenu WRF napsay ¢ unaekcamu
MOJIeH, KOTOPhIE BUIHBI HA SKPAaHE PAANOIOKATOPOB, B YACTHOCTH, MOJISI MAaKCUMaIbHON
PaauoIOKAMOHHON oTpaxkaeMocTu. CpaBHEHHE NMPOTHOCTUYECKUX TOJ€H ¢ pealbHbI-
MU TOJIIMH, KOTOPbIE BUAUT PaanOJIOKATOP, MO3BOJISIET YKa3aTh PEAIbHYIO KOHBEKTHB-
HYIO CHCTEMY, B KOTOPOU BHocieAcTBUU MHAEKC STP nmocTurHeT moporoBoro 3HaueHUs
Y BO3HHKHET CMEp4, B MOMEHT e¢ (OopMHpOBaHMs. ITO MOXKET J0 HECKOJIBKUX YacOB
YBEJIMYUTH 320J1ar0OBPEMEHHOCTh MPEAYIPEKICHHS O CMepye, ITOT MEPUOJ] B HACTOAIIEE
Bpemsi cocTaBisieT B cpeaHeM 13 muH. [logxom MOXKHO MCIONIB30BaTh IJIA MPOTHO3a U
JPYTUX OTIACHBIX KOHBEKTHBHBIX SIBJICHH, & TAKXKE B JIFOOBIX POTHOCTUIECKUX MOCIISIX
JUISL TEKYILEH KOPPEKIIMH MTPOTHO3a ITyTEM YCBOCHHS MOCTYIAIOIIEH paaroI0KalMOHHON
(cyTHUKOBOM) MH(OPMALIUH.

KiioueBble ciioBa: cMepud, MHIEKChl KOHBEKTHBHOW HEYCTOMYMBOCTH, PETHO-
HaJIbHasi MoZeNb poruosa noroasl WREF, mereoponiornyueckuii pagap
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In many studies indices of convective instability (hereinafter simply indices) are
used to analyze and predict tornado-dangerous situations. For calculating the meteorolog-
ical fields from which indices were subsequently calculated, the WRF-ARW version 3.4
was used — the non-hydrostatic, regional weather forecasting system.

In the works (Novitskii et al, 2016; 2018) as an example of the calculation of 10
tornadoes that occurred at different times in the European territory of the Russian Fed-
eration, we show that the most informative from the point of view of forecasting torna-
do-dangerous situations and providing a minimum number of false warnings is the STP
(significant tornado parameter) index. The characteristic time, during which STP index
exceeds threshold value, is within the order of an hour, the size of the regions of locali-
zation of the values of the indices above the threshold is within the order of several tens
kilometers. We proposed along with the STP index to involve the vertical velocity field,
calculated in the WRF model, in the analysis and forecast of tornado-dangerous situa-
tions. We show that the value of the STP index above the threshold leads within the WRF
model to the formation of a localized intense convective cell in the vertical velocity field
in the vicinity of the maximum value of the index and at the moment of reaching this
value. The possibility of using the STP index to predict tornado-dangerous situations with
a lead time of up to three days with an accuracy of 150 km in space and several hours in
time is demonstrated.

A new approach to short-term forecasting of tornadoes is proposed. It is based on
calculating the fields that are visible on the radar screen, using the WRF model forecast.
Such fields are the fields of maximum radar reflectivity, upper cloud boundary and inte-
gral vertical water content. The comparison of the prognostic fields with the real fields
that the radar sees allows us to specify a real convective system at the time of its forma-
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tion in which the STP index will subsequently reach a threshold value and a tornado will
appear. This can enlarge a lead time of tornado warnings to several hours, which currently
averages 13 minutes. The approach can also be used for forecasting other dangerous con-
vective phenomena, as well as in any other forecast models for current forecast correction
by using incoming radar (satellite) information.

Keywords: tornado, indices of convective instability, weather research and fore-
casting model WRF, meteorological radar
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