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1. INTRODUCTION

Development of successful method for automated statistical well-in-
advance forecast (from 12 hours to two days) of dangerous summer
winds, including squalls and tornadoes could allow to take proper
measures against destruction of buildings and to protect people.
Prediction of the phenomena involved has been a very difficult problem
for synoptic till nowadays. The existing graphic and calculation methods
using by the synoptic for the forecast of these phenomena are still in
dependence on subjective decision of an operator. The synoptic usual
gives the storm warning of the strong wind (V>19m/s) and dangerous
wind (the velocity of V>24m/s) with the earliness of 3 hours only.

Nowadays there is no hydrodynamic model for the forecast of such
wind velocity in Russia, hence the main tools for objective forecast
development are methods using the statistic model of these phenomena
recognition.



2. THE STATISTICAL MODEL OF SQUALLS AND
DANGEROUS WIND ALTERNATIVE FORECAST

The meteorological situation involved the dangerous phenomena —the squalls
(V>19m/s) and dangerous wind including tornadoes was submitted as the
vector X(A)=(x,(A), x,(A), ...x,(A)), where n — the quantity of the empiric
potential atmospheric parameters (predictors). The values of these predictors
for the dates and towns, where these phenomena are observed, were

accumulated in the set {X(A)} —the learned sample of the phenomena A
presence.

The learned sample of the phenomena A absence or the phenomena B
presence ({X(B)}) was obtained for such towns, where the atmosphere was
unstable and the thunderstorms and the rainfalls were observed, but the
velocity values were not so high.

The recognition model of the sets {X(A)} and {X(B)} was constructed by the
using the bias approach ([1] and [2]), realized on FORTRAN.

U(X)=>ax + c, i=1,...,k, and (1)
the decisive rule of the forecast of the strong wind is:

If U(X)>0, then the phenomenon A is predicting in given point,

If U(X)<O0, then the phenomenon B is predicting in given point. (2)

(If U§X)>3, then it is possible to observe the storm wind at the suburb of the
town



3. THE COMPRESSING OF THE PREDICTORS SPACE
WITHOUT THE INFORMATION LOSSES

The problems of the compressing of the predictors space without the
information losses and the problem of the informative vector-predictor
choosing were decided before the problem of the recognition of the sets
{X(A)} and {X(B)}. It was made with the help of a transmutation of a
sample mean matrix R columns and lines.

For this purpose the sample matrix R was put in accordance to the
connected graph G; 26 predictors are in correspondence to the graph
vertices, and the binary coefficients rij are in correspondence to ribs of
the graph G. Given the threshold of the connection r, we‘ll keep only
the ribs in graph G corresponding to the binary coefficient rij>r. The
connected graph G breaks up to several connected subgraphs Gi in this
case. Each subgraph Gi was put in accordance to fix diagonal block of
dependent predictors of the matrix R. Given optimal threshold r=0.5 we
have obtained three blocks of the dependent predictors and the several
Isolated vertices, which are corresponding to the almost independent
predictors. The informative predictors — the representatives from each
block and two independent predictors have composed the informative
vector-predictor of dimension k=6 [2].



The dgraf G of the predictors for the squalls forecast
corresponding to the mean correlation matrix R. The breaking of

the graf G to the several connected subgrafs Gi.
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4. THE CRITERION OF MAHALANOBIS DISTANCE
AND THE CRITERION OF ENTROPY MINIMUM

The most informative predictors in each of the blocks was taken as a
representatives from this block. For this purpose we have estimated the
informativition of each predictors by using the Mahalanobis distance
criterion A? :

A? =(mi(A)-mi(B))12/06?,
where mi(A) and mi(B) are the components of M(A) and M(B) - of the
vectors of empiric expectation of the presence and absence of A
respectively, 62 — the mean variance.

The criterion of entropy minimum by Vapnik-Chervonenkis Hmin
was used for the assessment of the informativition of predictors too [3].

The criterion A? is usual applied for the normal distribution as a
rule. The temperature, the pressure, the geopotential, the mean velocity
of wind at the different level are distributed close to the normal one, so
we have decided to use this criterion as a simple enough method.

The criterion Hmin by Vapnik-Chervonenkis is nonparametric
method, we have got the program for the calculation of the values Hmin
for each of the predictors.



3Hauvenus paccrossHuss MaxajanoOuca v 3HaYeHUSI MUHAMAJILHOMN

JHTPONMH IJIA 26 IPEeTUKTOPOB.

Z
%

Paccrossuue

MunuMaJjabHada

" | O6o3HaueHHnE M (A) M (B)
MaxaJjioHoOuca JHTPONHUSA

1 Vss0 0.570 0.623 11.1 7.94
2 V700 1.33 0.558 14.0 8.98
3 V500 0.300 0.600 17.1 12.0
4 | Vgso+V700+Vsno 1.14 0.561 47.5 32.8
3) AH 0.382 0.625 583.0 503.0
6 oh 0.053 0.655 281.0 256.0
/ Honx 0.003 0.662 828.0 837.0
8 H.10 0.571 0.608 547.0 580.0
9 Ho 0.746 0.588 669.0 715.0
10 D00 0.003 0.653 5.51 5.8
11 Dsoo 0.002 0.667 8.15 8.4
12 D700+ Dso 0.011 0.668 13.7 14.2




3HaveHus paccrosiHuss Maxanano0uca v 3HaUeHUs] MUHUMAJIbHOM

JHTPONUU 1JIsl 26 NPETUKTOPOB (MIPOAOJIKEHHE).

NoNe OB 03HATCHIE Paccrosinue | MuHuMaJbHasl M (A) M (B)
MaxaJjioHo0uca IHTPONMNS

12 D700+ Dsgo 0.011 0.668 13.7 14.2
13 (T"-T)700 0.072 0.648 3.54 3.01
14 (T'-T)s00 0.626 0.610 5.30 2.91
15 X(T'-T); 0.093 0.622 8.89 5.93
16 T cons: 0.41 0.624 -50.3 -40.6
17 (T'-T)max 0.475 0.627 6.93 4.88
18 H 1 -Tymax 0.625 0.584 6.06 5.43
19 dT/dn, 0.841 0.594 8.89 5.39
20 bpoHT 0.38 0.594 2.97 4.43
21 AP, 0.13 0.65 3.97 0.24
22 T, 0.847 0.572 27.8 23.8
23 Td, 0.978 0.58 154 11.6
24 dT/dngs 0.464 0.624 4.69 2.94
25 AHgsg 0.001 0.661 1.18 0.850
26 ATgsg 0.005 0.656 -4.6 -0.73




As a result, the groups of the most informative predictors calculating
by A% and by Hmin are coincided, and the informative vector-predictor
has been composed from six atmospheric parameters after this
selection:

(V700, Ho, (T-T")s00, dt/dnea, Tea, Td), where
-V700 — the value of the mean velocity of the wind on the level 700 hPa;
- Ho — the level of the isotherm of 0°C , hPa;

-(T'-T)s00 — the difference between the values of the stratification curve
and the moist adiabat curve on the level 500 hPa, °C;

-dt/dnea —the maximal difference between temperatures over the front on
the earth level in the distance of 250 km from the forecast point.

- Tea — the maximal temperature on the earth level, °C;
- Td — the maximal temperature of the dew point on the earth level, °C.

The validation assessments of this statistical model and of the
objective physic-statistical forecast of the dangerous wind (V>19m/s) in
the accordance to (2) over the regions of the territory of Russia and
Ukraine were good enough (the criterion by Pirsy-Obukhov for
Ukraine equals T=1- o —p=0,62 (T=0,27 for the method by Prokh
for Ukraine ), where a — the error of first kind, B — the error of second
kind) [4].



Tabnuya 2

IIporuo3 cmepueit, Ha0MAaBmIUXCH B 1984—1986 rr., Ha TeKyUi IeHb
M0 3HAYEeHUAM AUCKpUMUHAHTHOH Pynkmmu U(X)

ITyHKT Hara V700 Ho (T"-T)s00 a%n3 Tmax | Tdmax | U(X)
Usanopo | 9:06.1984 | 13 630 9 5 24 15,0 | 3,6
Memsa | 21.08.1986 | 20 630 6 4 31 16,0 | 7,9
Pssans | 26.08.1986 | 22 660 7 3 30 150 | 7,3
Mockga | 31.08.1986 | 18 615 2 3 31 135 | 7,9

Beuepom 3 wurons 2009 roma Ha ceBepo-3amnane MOCKOBCKOW 00JacTH B IOCEINIKE
KpacHo3aBojack HaOmomancs paspymurelbHbii cMepd. CkopocTh BeTpa mo mkaie bordopra
npesbiana 25m/c. Ha omkaiiimeit k nyHkty KpacHo3aBOJICK METEOPOIOTHUECKOM CTAHIUU B T.
JlonronpyaHelii ObUTM OTMEYEHBI B TEUCHHE ITHUX CYTOK MAaKCHMajbHBIC IMOPBIBBI BETpa CO
ckopocthio V=18-22mM/c. Kak u B mpeAcTaBi€HHbIX B TaOduIe 2 ciydasxX, CUHONTHKaMU
MIPOTHO3UPOBAIUCH B TEUCHHE JTHS TPO3bI U TIOPHIBBI BETPaA CO CKOPOCThIO 15-18Mm/c.



5. The model of the automated hydrodynamic-statistical forecast of the
squalls and of the storm wind and its validation for the territories of Russia
and Ukraine

The values of atmospheric parameters used at this developmented 25years
ago objective physic-statistical method of the squalls and of the storm wind
were calculated by the synoptic. The development of the hydrodynamic models
of the short-term weather forecast have allowed us to develop the automated
statistical forecast of the weather phenomenon — squalls and dangerous storm
wind.

We have made the new selection of the atmospheric parameters informative
vector-predictor from the new set of about forty potential predictors (38). The
selection was made by same method [2] of diagonalization of new mean
correlation matrixes R, and R, (for the velocity V>19m/s and for the velocity
V>24m/s respectively). The two new discriminant functions were calculated for
two classes: U,(X) and U,(X) - for the recognition of the wind of two classes.

These functions and the probabilities of the wind forecast of two classes:
P,(X)=1/(1+exp(-U,(X)) (3)
Po(X)=1/(1+exp(-Uy(X)) (4)
were calculated in the nodes of the grid 150x150km of the hemispheric
hydrodynamic model for the European part of Russia (the author —Berkovich

L.V.). The assessments of the independent tests of this forecast method of the
wind (V>19m/s) at the 1994-1995 years were submitted in [6].



The scheme of diagnosis and forecast of dangerous
convective phenomena like squalls, tornadoes, rainfalls.
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Hepequb MNOTCHIHHAJIBHBIX MIPEAUKTOPOB FI/I)IpOIlI/IHaMI/IKO-CTaTI/ICTI/I‘IeCKOﬁ MOA€CJIN MIPOrHo3a

Oo6o3HaueHue IHapameTtpsl aTMochepbl
1 P JlaBneHre Ha ypoBHE MOpS.
2-6 H 1000, Hsso, H700, Hsoo, I'eonmorennman Ha yposae 1000, 850, 700 , 500 , 300 rlla
H3o0
7 T, Temneparypa y MOBEpXHOCTH 3EMITH
8-12 To2s, Tss0, T700, Temmneparypa Ha yposae 925 , 850, 700, 500, 300 rlla
Ts00, T300
13 Td, TemnepaTypa TOUKH POCHI Y TOBEPXHOCTH 3EMIIU
14-18 | Dgzs, Dgso, D700, Dsgo, | Hdedunut Touku pockl Ha ypoBHe 925 , 850, 700 , 500 ,300 rlla
D300
19-28 Ugzs 1 Vs, Ugso 1 l'opuzoHTaNIbHAS U BEPTHUKAIBbHAS KOMIIOHEHTHI CKOPOCTH
V350, U7oo n V7oo, U500 BETpa HAa YPOBHE 925, 850, 700, 500, 300 rIla
1 V500, Usoo 1 V300,
29 \W 3Ha4yeHHe yNOpsAJ0YEHHbBIX BEPTUKAIBHBIX JIBUKEHUIN
30 Iw 3HayeHHe UHAEKCca HeyCTOWYMBOCTH Baiitunra
31 Ugso-Ugos Pa3HoCTh TOpU30OHTANIBHBIX KOMIIOHEHT Ha YpoBHAX 850 u 925
rlla
32 Vgs0-Voos Pa3HoCTh BepTUKaIBHBIX KOMIIOHEHT Ha ypoBHsX 850 u 925
rlla
33 Uso00-U700 Pa3HoCTh TOpH30HTAIBHBIX KOMITOHEHT Ha ypoBHsIX 500 u 700
rlla
34 V500-V700 Pa3HocTh BepTHKaIBHBIX KOMIIOHEHT Ha ypoBHIX 500 u 700
rlla
35-37 |V T, |V Tozs|, Moayib rOpU30HTAIBHOIO IPAaIUEHTa TEMIIEPaTyPhl Y
|V Tasol MOBEPXHOCTH 3eMJIH, Ha ypoBHE 925, 850 rlla
38 AP, JlaniacuaH AaBlieHUs] Y TIOBEPXHOCTH 3€MIIH

The new informative vector-predictor was obtained X=(Hyoo, T, Td;, V700, Vsoo— V700, IW, VT, , Tag) .



The validation of forecast (to 12h and 24h ahead) of storm wind with
the velocity V>24m/s was made in 2000 year with very good results for
the territory of European part of Russia and Ukraine [5]. The areas, in
which dangerous winds are predicted, one are extracted by the threshold
probability P=60%. The examples of this forecast are submitted on next
figures. The values of criterion T to different regions of Russia and
Ukraine equals T=0.72-0.56.

In connection with the successes of hydrodynamic forecast with the
earliness 12-24h we have decided to use in the discriminant function
U2(X) the output prognostic fields (with earliness 36h) of the new
variant of the hemispheric model. The region of the possible storm wind
was extracted by the isoline of the probability threshold P=55%. The
independent tests of these phenomena forecast were implemented
during 2003-2005 years. The assessments of the forecast (with the
earliness 36 ahead) over three regions of Russia were successful and
this method was recommended for the using at synoptic practice of the
Departments of the Meteorology and Hydrology of Russia (next table).



[lokazarenu ycnemHocTH MpOrHo3a CKOpocTu BeTpa He MeHee 20 M/c

[0 PETHOHAM €BPONENCKON TeppuTopuu Poccun

YI'MC ABTOD 3abmaro- N F ;% | Us;% | I, % I, T
__METoJIAa | BPEMEHH % %
OCTb, Y.
Cesepo- ITepexon 12 1110 92 25 99 76 92 0,69
3amagHoe 1eBa 1110 98 56 99 39 99 0,32
WHEPII. 24 1007 89 21 99 80 89 0,69
[Tepexon 1009 98 30 99 25 99 0,21
1IeBa
WHEPII.
LenTpanpHo || [Tepexon 12 160 91 24 99 80 92 0,72
- 1ieBa. 24 158 91 22 99 80 91 0,71
Yepuozemns! | [lepexon
X 1[eBa.
obnacreit
Bepxne- [Tepexon 12 955 90 22 98 55 91 0,46
Boipkckoe eBsa 24 995 90 14 98 48 91 0,39
Ilepexon
1eBa
Cesepo- [Mepexon 12 405 78 24 96 78 77 0,55
Kaska3sckoe LeBa 24 400 78 21 97 79 77 0,56
(paBuunHas || [lepexon
TEPPUTOPHSL) 11eBa

Hpnmeqal-me: N — KOJIMYeCTBO HCIBITHIBAEMBIX CJIyyaeB MPOrHo3a; F — o6masn ONpPaBAbIBAEMOCTD IPOrHO3a; Hu; — ONpaBAbIBAEMOCTDH NPOIrHO3a sIBJICHUS ]
g, — ONnpaBAbIBAEMOCTH IPOrHO3a 0e3 SABJICHUSA 10, — NpeaAynpeKIeHHOCTh IPOrHo3a Cjay4aeB € siBJICHHEM; Il — NpeaynpexIeHHOCTb P«
ci1yyaeB 0e3 SABJICHUSA

T — 3Hauenns kputepus IMupcu-OdyxoBa.



Pe3ynpTaThl HE3aBUCUMBIX UCTIBITAHWNA THAPOAUHAMHUKO-CTAaTUCTUYECKOTO
METO/1a MPOTHO3a JIETHUX OMACHBIX BETPOB CKOPOCTHIO HE MEHee 25 M/C 1o
tepputopu BBYI'MC, C3YI'MC n YI'MC Pecniyonuku Tarapcran 3a 2003-

2005
KoanuecTBo
KomnuecTtBo (akTHIECKHX OrnpaBbl- Tpesymp. (51)1?)1:;;[1. Kpurepuit
MPOTHO3UPYEMBIX clydaeB Cymma BaEMOCTD o MMupcu-
o porxosa, % | MporHosa,
CIIy4acB. C Bbes MporHo3a, % % OO0yxoBa
SIBJIEHUEM | SIBJIEHHS
Bepxue-Bomxckoe YIMC
C aBieHueM N1 11 | nyp 157 | ng 168 | Ua=6,5 [11=68,8 F=91,2 T=0,60
bes aBnenus No1 5 | np 1662 | nypl667 | 116s1=98 I16.5=91
Cymma No1 16 No2 1819 | ngo 1835
Cesepo-3anagnoe YIMC
C saBneauem Ni1 14 | nyp 23 | ny 37 | Ua=38 [11=93,3 F=97 T=0,90
be3 aBnenus No1 1 | nyp 829 | ny 830 | Mos=99 [16.4=97
CyMMa No1 15 Ng, 852 Ngo 867
YI'MC Pecny6nuku Tatapcran
C gBnenuem Ni1 7 N 49 |[nyp 56 | Ua=12 [12=87,5 F=87.,5 T=0,75
be3 aBnenus Ny1 1 Ny 344 | nyg 345 | 10s1=99,7 [16.14=87
CYMMa No1 8 No2 393 Noo 401

F — o0mas onpaBabIBaeMOCTh POTrHO34;

Hs — onpaBabIiBaeMOCTh NPOTHO32 SIBJICHUA;
No6s — onpaBabIiBaeMOCTh MPOTrHO32a 0e3 sIBJICHUS ;
IIst — mpeaynpeskIeHHOCTH MPOTHO3a SIBJICHUS;
I10s1 —mpeaynpeskIeHHOCTh MPOTrHO3a 0e3 sIBJICHUS;
T- 3nauenne kputepus Ilupcu-Od6yxoBa




IIpornozupyemasi Ha Tekyuuii 1eHb 24.07.2001 o cpoky 00u. CI'B
00J1aCTh OIIACHBIX BETPOB, OrPAHMYeHHAsi M30JIMHM el BepossiTHOCTH 60%0
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lNMporHo3npyemasn ¢ 3abnaroBpeMeHHOCTbI0 24 4. 06nacTb CTUXUUHBbIX
BeTpoB (orpaHuyeHHasa nsonunHuen 60%) Ha 24.07 2001r.

urg




Fig. 1. The area of the storm forecast (V>24m/s) for current day of
05.07.02. The time calculating of the forecast is 00h WMT.
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Fig. 2. The forecast of the storm wind (V>24m/s) to the night of
06.07.02. The earliness is 24h.
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MporHo3 onacHbIX BETPOB Ha cneayowmmn aeHb Ha 09.07.2002r. c
3abnaroBpeMeHHOCTbLIO 36 YacoB no cpoky 00 4. C'B. no paHHbIM 3a
08.07.2002
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[MporHo3 cTuxunHbix BeTpoB Ha 07.10.2003r. ¢
3abnaroBpemMeHHOCTbIO 36 YacoB




MporHo3 onacHbIx BeTpoB Ha 07.10 2003 no cpoky 00 yacos CI'B
c 3abnaroBpeMeHHOCTbLIO 12 yacoB.

72

70

68

urg

65

60

55

50

45

40




IIporuo3 BerpoB O HA TeKylIMH JeHb € 320/1ar0BPEMEHHOCTHIO 12 4acoB M0 JaHHBIM OT
09.08.2005r.
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IIporno3 BerpoB O Ha ciIeAYIOIIYI0 HOYb € 320,1ar0BPEMEHHOCTHIO 24 4. 110 JAHHBIN
ot 09.08.2005r.
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Fig 3. The forecast of storm wind
(V>24m/s) to 29.11.99 for current day
(the flood in Petersburg)
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=Fig. 4. The area of the forecast of storm wind (V>24m/s) to 25.06.05.
The earliness of the forecast is 36h.
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Fig.5. The area of the forecast of the storm wind V>24m/s to 25.06.05
for the current day,

the time of calculation is 00h of WGT.
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Fig. 6. The area of the forecast of the storm wind V>24m/s to 25.06.05 for

the next day, the time of calculation is 00h of WGT.

The earliness of the forecast is 36h.
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Fig. 7. The probabilities of the forecast of storm wind
(V>24m/s) in the nodes of the grid 150x150km for the

current day of 26.06.05.
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6. The model of the hydrodynamic-statistical forecast with the earliness
12-24-36-48h of the squalls and storm wind on the basis of the regional
model HMC of Russia

The new regional model of short-term forecast in the sigma system of
coordinates have got the horizontal grid 75x75 km (the author is Losev V.M.)
The operative automated forecasts of the squalls and of the storm wind were
calculated in 2008-2010 for the European part of Russia and Europe on the basis
of the output production of this model to 12-24-36-48h ahead.

During period 2009-2010 the forecasts for the territories of Ukraine, of the
republic Belorussia and of the Baltic countries were calculated in operative
system ASOOQOI of HMC on the basis of this model.

We submit here the examples of the forecasts of the tornado in the town
Krasnozavodsk near Moscow in the evening of 3.0.6h u nqpyrue npumepsr [7].
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Puc.1. Obnacte nporrosza BOsHUKHOBEHHA cMepyeil Ha Bedep 03.06.09 — mour 04.06.09, orpanuyennan
wzonuHued P=72%. ObnacTe nporHosa BeTpa CKOpoCThio V=225Mic, orpanndeHHad usonunuei P=52%. Pacuer
nporrosa ot 02.06.09 no cpoxy 004 CI'B ¢ sabnaroepemenHoCTEIO 484,




Puc.2. Obnacte nporuosa BO3MOXHOIO BEOSHHKHOEBEHHA cMepdel Ha geHs 03.06.02, orpanuyeHHad H3onuHHER
P=80%. ObnacTe mporHosa BETpa CKOPOCTEIO V=25M/c, orpaHudeHHad uzonunueit P=55%. Pacyet nporuosza
o1 02.06.09 no cpoxy 00u CTE ¢ zabnaroepeMeHHOCTEIO 364,




Puc.3. ObnacTe nmporHosa BOZMOXHOIO BOZHHKHOBEHHA cMepdeil Ha eedep 03.06.09 - wour 04.06.09,
orpadudeHHad uzonuuned P=80%. ObnacTe nporuosa BeTpa CKOPOCTEIO V225Mic, orpaHHYeHHAA H3ONHHHER
P=60%. Pacuet nporuoza ot 02.06.09 no cpoxy 00y CTE ¢ zabnaroepeMeHHOCTEIO 244.




Puc 4. ObnacTe nporHosa BOZMOXHOIO BEOSHUKHOBEHUA cMepyei Ha geHs 03.06.09, orpannyeHHad usonuHueR
P=982%. Obnacte nporuosa BeTpa ckopocTio V=20M/c, orpanuderHas uzonuuneit P=60%. Pacyet nporuosza
o1 02.06.09 no cpoxy 00u CTB ¢ sabnaroepeMeHHOCTEIO 364,




Puc.5. Obnacte nporuosa BOSMOXHOIO BOSHHKHOBEHHA cMepdell Ha eedep 03.06.09- mour 04.06.09,
orpaHudeHHad uzonuHued P=92%. ObnacTe nporuoza eeTpa ckopocTeio V220mfc, orpaHH4YeHHAA H3ONHHHER
P=65%. Pacuer nporuosza ot 02.06.09 no cpoxy 00u CTEB ¢ sabnaroepeMenHOCTEIO 244,
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Puc.7. Obnactb NporHo3a BO3MOXHOro BO3HUKHOBEHMNSA CMEPYEN N LUTOPMOBOIO BETPA Ha
neHb 18.06.09. orpaHunyeHa nsonuHmen P=80%. ObnacTb nporHo3a Betpa V>24m/c
orpaHuyeHa mnsonuHnen P=55%. [lata pacyeTa nporHo3a Ha 364 - 17.06.09., - cpok 004 BCB.



OrHo3 onacHoro Betpa V>24m/c Ha

8.08.2010 no cpoky 004y BCB
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[porHo3 onacHoro Betpa V>24m/s Ha HOuYb
09.08.10 c 3abnaroBpeMeHHOCTbIO 24y




[lporHo3 onacHoro Betpa Ha 09.08.2010 no cpoky
00u BCB




NMporHo3 onacHoro BeTpa V>24m/c Ha 6.08.2010 c
3abnaroBpemMeHHOCTbIO 364. no cpoky 004 BCB
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The conclusion.

The hydrodynamic-statistical models of the forecast of the squalls and the
dangerous wind including tornadoes are successful with the using of the output
prognostic fields of the operative hemispheric and regional models for the different
regions of Russia.

The possibility of the using of this forecast model in other regions of the UIG is
shown on the examples of the dangerous wind forecast for the Republic Belorussia.

The statistical model of the forecast turned out stabile besides output production of
hemispheric and regional models of HMC. We are going to try to use the output
production of the model WRF (the version 3.1) .

It seems to author that it‘ll be very useful to apply these obtained models and
methods for the forecasts of the squalls and the dangerous wind over the territory of
Ukraine. The set of the factice phenomena at the territory of Ukraine is big enough
and two statistical models of the forecast of the squalls at the Ukraine were successful
In the accordance to independent tests in the Department of Meteorology and
Hydrology during period 1985-1992 years.
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