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. Potential vorticity

. Geopotential height

3. Vertical velocity in p-system
4. Convergence of moisture

® Meridional flux of moisture

. Extreme

. Dynamic State Index

. Stationary

. Advection of absolute voricity
10. Moisture convergence

11. Horizontal wind speed

12. Meridional heat flux
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1. Meridional temperature gradient
2. Thermal advection

3. Vertical wind speed in p-system
4. Couple

5. Petterssen
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1. Japanese ReAnlysis 25-Year (JRA25)

2. Dew point depression

3. General Regularly distributed Information in Binary form (GRIB)
4. Binary



\[\ e 30 e s 5L olus ) g Slogw srailble (Solyd Judoxi

P olel ysas adly gl g Hloge b )siS by il inoe olyo b b yo
JON PRI LT I
@lXep (2lsb <818 (s 256 eily 256 e 2lgl (Seelad slo CoeS g
s o ol Kok oy 8 (Saaladge s SleiaS 5 i) s 2 @6 e 25T 5
VW 05588 ey by oo 30 05 by slod g Jolao Jomiliy slos ¢ frmily sloo
Grads 580 o5 51 (SB35 &g ools Slej Dlyts sy (sl ol iy y25 g aliigs

] ol oolazwl

i glaisl g oy

il Lt a5 05,5 o Ml )l slajlas o5 4« Jloge alols (hagh cal 5
5 Ologe ailaie e sb)s yir Wil JLed o bslas g eag gy slyo LI sbls
0905 T SLyY 5 O el Sl oy Jad o el laaileles (pl 05 o0 2 )0 ]y (252
50955 ,5:0 36 Olnl 28 Cez s wer st s Jlod Gl g3 e aaldl o 5 008
sloabls ool den S ie (Shy el oo @bl ) 5 2ol Gla i)k Sl o
el Vb zohaw Glaglis ) o5 L ey gl slo)liad o5 ) Ill (Salus Gaoen

09l G wadlaie ;o (5L olas Sl Gy sbeje, 0 AT aledse ylis waes o)
Olpl o 9 Em sbyo (S Candge Llod jl g a8 )5 SS ailae sbjs 59, 50 Geoe
Foml Sledse 5 3yb S 4y 0gb Gl amy Sleles jo ilaid 57 )15 ogl ol aniy jame po
a ooVl ledye 0y L lon 51,55 b s 5 o)Ll 4 jshailon el 03503 (55
@ g oud (Soslns ()l JLad o5 Gl loges adlaie (59) (Sl 4 jLid oS (958 Ao
e cl oads | Slogu —slail e ailolu 4 pguwge oS 5 glaibele o oyl
2 0gb jomme g 0ad 500,88 plpl pf o (il gl bslas ()L slas) pglas g g9,
@8 S 18 ogl 50 Casdye o oS plpl 0y sz el )5 18 2w bye s,
i by w4 wleior w8 1) e Sl S8bys 5 ylubl ain Llpl
CHx 9 8P 3l N 4 g §p0 S5 b g odd el jleas ailele (ush; (sl
11y 05b el Copnipn a5 i3S S o b il ) sloasd il o 55 olnl By
il (oS 5wl 65 USE 5 o] s Gr S ilihae (55) 2 52555 e
ams e bt JSalgSe 00 mha o diliie 5 by olad, 3l e T, Sloge
036 1230 4,58 o )laz 53, ULC ++ eelus ;5 el Lo () | S5 51 &5 sluilen



YFRY e YF 0 londs om03l90 Jlu (spledl i pole (50 IS colipdioes a3 ot

\id

osb ol 5l 5938 lnl 038 gz g Sl i8S USS Erw slyo g wiliune 59) 2 (Saes
O g 97 ok Ll g atdls 13 egl cnl aniy adhie ;o g eni Sl Geee
09l yemme (¢} USD) 59) e (Ll o el oal oo adlate leallinl o ( Sk
JET L a8 col onds Jine gy glb)d 55y 2 g o0b 00nlS Jiml loedse 4 Bros
3 Jle ) bl g Gl Gozmen Fi0sf SLalliml ong (lpl 0 ogiz o Sk
S @l O3 g b oBiagl ;o 5L el A VA0 ey 58 paxy g, ULC £ el

)|)§;‘.w| at).w 6L{)Q SS9y 2 )9y )LP ‘:)5..\? Ode 6‘){ °5U Q.:| )97 | 039 (w‘ 0
75 BB slagi )l il S 15 gl 5,5 0 (olal o w5 o8 a8 Ll 5l aily

adlod S eél o 1,

axjlao Syg0 dl&olé,}' 5o adkio Wl @L.mﬂ)l.g dl.hch ce)b )LoT A) Jg-\e

Sl | e | sl | Sess | oSl | ohles | e | s | st | ol | e | s | Sl oS!
ool oLl
[ 16 30 81 18 8 38 9 7 16 | s 7 9.1 il a
[ 24 24 24 25 23 24 24 24 23 | e 25 24 | (v o s,
v 41 48 177 49 311 79 64 38 28 Yo 58 24 b e
X 11 12 12 12 11 11 12 11 12 | 12 12 | 0 ol s,
of s 52 102 40 5 59 24 31 24 YA 10 16 MM ,L jhie
2 s 29 29 30 29 29 30 29 29 | - 29 29 | 0% ol 35,
Yy 3 12.7 39.1 5.4 0 234 13.4 9.4 4 \Al 7 1 ok e
9 9 8 9 9 i 9 ] 8 8 A 8 8 | (oA b s,
v, 48 44 83 203 45 162 61 52 53 AA 71 37 ol e
3 4 4 4 4 3 3 4 4 4 3 4 4 (Ve 5 ) 53
AD 12 122 185 4 20 33 26 23.2 20 AAFd 13 25 Sk lade
x) 11 11 11 12 11 11 11 11 11 | n 11 1| Ay s,
Yo 61 78 20 38 18 55 www | 25 | YY 20 24 b i
Y 7 7 ] 7 7 7 7 v 8 7| @y s,
Yy s 46 47 18 14 183 14.4 4 ¥ 38.5 36 Gl e
14 s 14 11 14 14 15 11 wew | 14 | Of 12 12 |0 b 55,
12 wan 21 51 20 32 48 8.4 16 8.2 VY 11 23 Sl ke
5 s 5 5 5 5 5 5 8 5 o 5 5 (V230 ay,88) 55,
50 22 15 86 36 15 213 63 65 114 YA 30 24.6 Ol sl
7 7 7 7 ] 7 6 7 7 7 v 7 7 (YooY a5l 53
B T & B 41 B T 76 81 wun | sww £ 245 Sk e
e s VA e 19 e - 19 18 s | owww L 18 (VAAD yelsd) 35,




Vv e 30 e s 5L olus ) g Slogw srailble (Solyd Judoxi

S 1T

Bee 315 cilises olelos 13 1S guw — 51431y e (oS 57 Aol 09U o 3 )50 (1) JSCib
(2) 1330 43,95 F 59, ULC 1A el () 1940 4,954 59, ULC 00 caclis (i) . J ISl 550
1390 45,93 A 39, ULC VA caclis () 1340 41,95 8 39, ULC VA el



VAN 5l FF oyleds (e0lgd Jw (2Ll yae pole (60 30,15 Wlidias 4yl A

3 SesS nl gy 9y ol 5 ebie SRl a4 gl )] Gl L ohg o5 a5 Ll
o ol (owyp A w2 oo (nl 9 5 3,0 Sy JulsSe B e 5l VL glajls
ol oy azsly y aileles CoaBgo b bLs )| 10 g 50080 o JKubgiSe Voo mglaw (o 0%
ks 59y 2 oy o At &5 W3 oo LS JSlbigiSa Ve 15 05g 08 Sl (o) p
ei s sl gk, Gl oS el Lol e ciiie o g atils 8 Z e
@ ogl jeme Sew 3,0 Flmlr bogmpa ande e Gl el g Ee sy Ol
ol mdS s v ks s Gl r ey e Cesdee Sl g ead 0o lS 550
B Olnl oyt csiz j0 0hg o8 diniin 51 (SO g (g5 olas ) b lojen 5 0ol 00lS

(5 il ¥ S5) 0,05 e

BN G0N

5N R oeacage 0015 Gl
0.014 .
5 [ St 0.018
0013 :
5 [ e o —" & 0.018
0.012
0.014
o R 0011 i
: ] 0012
001 - .
sl 38N &0 o | 0.01
0.008 g g
: 0.008
s sl iy i
0.008
0.008
200 [ 54 0.004
0008 o A
21 (R m [ k 4 0002
0.004
151 A 0.003 154
100 . ;i . : . T . <l 10y
GWE 1S JF M ME 36 ME 4B SE SE G0E

ME 1S WE 25 HE 3 4E 4 SOE SSE BOE

sl (00) 91880 4508 F 9, ULC o0 ceslus (1) JIKuuly 9350 Yoo 3155 0319 o yrolio (Y) S5
Yool poluws & jg, ULC o8

o Bl 288 sleadss b (S5 g Cusb) aien polie Jlite Sl cw) iy jslaie

4y TV bl oy )0 o JBulgiSe Yoo BV Sl Sl B E e Spar ohug

2 Casb) C8l anin polie el oad ags adlaie 0 AL Jop oley 0 g Jled
ol Syt s 0l plaan (G 4 FO B P aLilir (lalob o) 4l



4 e 30 e s 5L olus ) g Slogw srailble (Solyd Judoxi

3504 :. e :.
o

e SRR URY
500
550
600
850

0

800

P CE NN I /e TR S A AR 1WAV

850

ooy
3

of Canls () 91890 43599 F 9, ULC o+ s () 0313 o (o1 9 o306 abolin (¥) JSC
Yool yuolws B 39, ULC

s ol anly Gllas 5 oo (236 4 @bl Skl aen o Loty LU

Sl W0 5 od 3 Arloe 5 4z g8 3550 055 o8 polite (S nl Dllone ;o oS L]
Bl et plotilols &S > e s gl soslty olsb 5l eoliol & d) s
Oeader (OYAY (5 5 g0l 0) dils canlin cdisinnd of padd 0519 o3 diniion 35 50 b a5 Sloguw
A gy ek ailE Olej B (Wb g5,8 5l iy sloje, Sl ey crl o Jo
2 s sl GatE ) Zel a9 Sle zohw o (e 2l Slo
9 T Sl G9) 2 osb s 6518 s &5 wad e (LA JSlgSe B - 515
s 2l At polis ojlgen aSh sk Wlgdate SouSo b s 2l S olie
w85 1R aliude 38 9 e Sbyd 9y 2 &5 55 nlegl (Bpd e b Sl slajls
&b ojlal oS shailes g olnl 0) Cgiz 50 (SWb gerd 5l G )l Gldail el
Bblie 5 2 Slyd 370 50 (e U AT prolie cenl 00gy &8l iy joome CuaBge
S 3 Sorie b &Sl o (WY JS8) conl abixdle BB 5985 (058 o g (2¢
g ok Ol 08 Cez g L) 30 0 b (oS (2l06 Ik F i 5Ly ogl
adly Gl Glpl 0if wgiz 5o 093 e aniie 4 Bk O3 g, 40 5 Sl S

SiolS s 2l olie Toazme «s lauly Laul s (5,5, g dilate 5l ogh yeme jgae b el



1FAY 5l FF o leds (om0 jlg0 Jlu g Ldlpia pole (60 1,15 wlidxi 4 yid Y.

39 o 2lgb e ¢yl olas ) b oloyen ccanl HISET F USE 5l a8 jelailen ol axily
el oy (FXY) ™) 355 ladie o 5V & dnlllae 590 ddlate 35 e

Se~03
Se-05
=03

Se-if

=1u=0

17 59, ULC 12 caclis (Ql) iyl 810y 31 i JUCls 9550 Bov 5155 58 (oo o2l (F) S5
NAAD poluss 17 95 0A el (0) sk Slas ) plKi 5 13AD puoluss

w3 oo ol adlaie ;3 (JBbgiSe Ve 515 (i w2155 5 21K (o) 2
widy Joe 5o 855 18 ddw lal s o 0L g9,8 5l G slags,y 0 &S
A5 oS 05 e onnlie aut L olKen Fo lilizr sladsb 5o 5 25Ts
ailaio ;> (JRulgSa Ve gl (030 7) ainy (2S00 03l S5t S > 5 Ol
a5 a5 Sepd Gloiee B UK (0 @) boand pwypm b 00,8 e csslive aslllae 950
2 el Belaie ogl 3,0 CosBge b eplnl 08 w5z U sbys o8 5l (2 Ses adlaie
25 olnl o Ak s 5l G slag B S8 (@ o) slaasis I a5 johailen oSl
@lSls e Sy dihie 5 lpl @ fosiz o iy CuaBse o adlllae 950 dihaie 655
Ll canlie JB (-¥x) 75) i g



A e 39 (S )L OlaS ) g (Slogu sadiloln (Saolos Julo

B0N

SO

50N

L D Ul N (R

40N

30N

20N §

ON
10E 20E 30E 40E 50E 6OF ™ ‘

0 1 2 3 4 5 B 7 B 1SE 0B Z5E 3O 35E 40E 45E S0E S5E GOE

-5 —4 -3 -2 -1

Db 9y 3 Sl 395 99 0L ()9 e 9 (Sl g5 Voo o) (1 3§ b (21 )59 (&) () Ui
a9 09U ylojod CorBigo () Yovo oyl Yo g, ULC oo el )5 oyl 0l 5o

0N 1=
g
SoM

A4EH

f 1700 agam}
U5 ol
£ u.dlm

oy {M

36H

'A..
= \|
\. 0N

!’h i q :
b R A
7 00800
{01.400] ’W”Dozoa
o\', N

L,-»
ON 50'
10E 20E 30F 40E 50F 60F
20

15M

10 T T T T - r T
5 4 -3 4 1 0 i 7 3 4 5 €& 7 0B 156 206 25 S0E 35 40E 45E SOE GSE  GOE

Olnl 50 ik E9pb pB0R 0L (ijg Cur 9 (Sl Voor) o 1§ b (21,50 () () S
aiiy g 09l ylojed CuzBge (3) Yoo ko YY 59, ULC Y cucluw 40




VAN 5l FF oyleds (e0lgd Jw (2Ll yae pole (60 30,15 Wlidias 4yl Yy

G5 i g Sy

Gihl (Seoliyo-oaann cloalbls dop Syiie Sy 0,5 olil a5 shiles
"B ples o cnlply Cwl VU polaw (Sloglis )] oS b e o slo)lad o5 50 (Slagm
oo el ali>Me BB ol dos )3 ¢ el g5 el ugane Sl caslllas 3550 sla
55 gt olas) 5l Ghon o5 wmsie ol asllhe 390 Slapst 53 Shoa S o (20
650 g ailiae gbyd 3y 50 (o 01+ 7) (6550 ladins b ConS (it 550
s @5l aeS 3550 ooy cnl o WA 18 lase 1925 (55, @ Sl o E 0
B Sori bolred & 6byo (59) 2 s ity ailj Cenl 039y Sins Ol nl (59, 2
2 TN S 25U polie g ol 000lS Glpl A, 4 (UL g O)ge gl s
odus, (Y.0XV+ ) Lawgie Jlade 4y ()b olas ) alSia ;o g 4l 2olpdl ol )8 g
dilaie 5 e olgb dipaS ppolie csm Ll Lulod il 5 U3k 4el b Tosse .ol
5 Sy~ Ll 2151y 5 (2 Sea GlatueS (ow)p wlad 53l adllhae 050
O olyen ams oo (LS (a9t Sloe 515 0sb b inn zobe o 1) bieeS ol almil
Solss @lp ¥ Cush) o8 Em Sld ) kg @ A slaates Lol slagl >
Sl 2y5e Cugb, g Seels else plojen (39 wal8 L U odgai (5ol 1) aslllas 550
g J3b adhie o 55158 gla sl

35k 5 gl

695 (Slmne) Gloeodmw G098 (Fagtuny OTAT) LS5 wolils; e golil )
o o)l Seabys uliS (peitin (S 58 g3yl sl (slaun lio axillao ;2
s olRdls

Soolias anlllae OYAY) ye skl dojile wommllooe «Soo)8 w555 el ¥
CAY 53T (63590 anllao — owily 2lgl oBags 31 ol 695 Guis y2 baibole
T2 ao o) o)lad XY ol Liad g pae) b aloes



Yy e 30 e s 5L olus ) g Slogw srailble (Solyd Judoxi

SV onp) gobw @lide con OTAP) seme (e 5 Sin)3 605 oo Y
e M Gl 5 ke les alme (IRl g Wiloygls 59y p (hewily (2lgl o
Yo-04

9 s axlllie (VWWAY) (5,00 ((pgd saiile ( Baome (lile) (s (S0, F
TF 0)90 a5 () Soid alme (plwlys Al 595 2 0L (P (Sola
AVYS Y ao YAV Y o Lo

@il yigde (59 SHind sz Swalnd 9 (Setyghamw U OYAP) onpf (o> O
ANV-YF o SF 55 o)les oo

i (AYAA) a0 «60ST 5 dgemme g5l b (Sl @ pSl el (siuie
Yoo\ ao AA Sl

Olnl @8 O 50 wad Glebl (Siygiaw G889 (VAT (s o520 Y
ooyt Sy oSSl (ormds LSl s (6587 Al

‘Gb.@' 30 U‘")L’ 9 Lo oo s Sl w9y (VWWAS) 5L )8 (6o ¢y ((Goxa A
A o)Lo..i‘: XY 0,90 ‘@LS|)&> 6W9f FIES

OYAY) aslie ( s30T e s (59031 ¢ ppmn sl (Slein ez (g0l A
5 ke Olas ¢ (Flogw sladilble (b 50§ g 5yl o (lewily (2lgl G
BY-YY ao OTAY Sl

Yf-ov ol s()\“9 oy Lglh o)Lo...'b ‘)|9¢3 als ‘g;...ob;é elf..\.)‘b

G sl g o lulph p Jae e g O lodibols o g5 sogsl HLsle
5 ewlidlen lojles ¢ cwliilgn 0uSimgly ol

i Uika U 15 s 50 (331 55325 i sl (VFAT) ol e )Y
AYSVY V0 ¢ Ll Sligios aslilas il ysls 5o ¢ s gl o

HLid o5 gbrdilols 13l (Suygioms oz OVAT) 31 cny5 5 oobe wgonhe Y
sl Slinios aslidad (ol 50 15 Jow Sl sl €959 50 (Slogw



VAN 5l FF oyleds (e0lgd Jw (2Ll yae pole (60 30,15 Wlidias 4yl Yf

abg> 50 Bl (Swolad 9 (Seigie Gl Jelod 1YYA) 5o 5w N F
e Co oliils sg’.u.b L§L'3‘)"-"' G PSS AJL..;) 309 6\9; dLb

Banacos,Peter; Schultz, David, 2005, The use of moisture flux
convergence in forecasting convective initiation: Historical &
Operational Perspectives, Forecaster’s Forum, page 351.

Claunitzer, A, et al, 2009, Analysis of quantitative precipitation
forecasts using Dynamic State Index, Atmospheric Research 94
(2009), 694-703.

Claufnitzer, A, et al, 2008, Scale-dependent analyses of
precipitation forecasts and cloud properties using the Dynamic State
Index, Meteorologische Zeitschrift, Vol. 17, No. 6, 813-825.

Kaspar, M, et al, 2009, Cyclogenesis in the Mediterranean basin: a
diagnosis using synoptic-dynamic anomalies, Natural Hazards and
earth system sciences 9 (2009), 957-965.

Kaspar, M, et al, 2010, Variants of synoptic-scale patterns inducing
heavy rains in the Czech Republic, Physics and chemistry of the earth
35 (2010), 477-483.

Muller, M, et al, 2009, Extremeness of meteorological variables as
an indicator of extreme precipitation events, Atmospheric Research
92 (2009), 308-317.

Muller, M, et al, 2009, Heavy rains and extreme rainfall-runoff
events in Central Europe from 1951 to 2002, Natural Hazards and
earth system sciences 9 (2009), 441-450.

Neiman, P.J., White, A. B., Ralph, F. M., Gottas, D.J., Gutman, S. I.,
2009, A water vapour flux tool for precipitation forecasting, NOAA
Research.

Weber, T, et al, 2007, Storm tracks and cyclone development using
the theoretical concept of the Dynamic State Index (DSI), Tellus
(2008), 60A, 1-10.



