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Chart — Trend in March snow mass In Europe
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Chart — Reported flood phenomena
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» Arvizkockazat novekedese

Foto: Simon André, OMSZ

Nagy terilet, intenziy,
tartos csapadékhullas,
vagy egymast kovetd
csapadékos periddusok

Meteorologiai és
hidroldgiai tényez6k
egyuttes hatasa

Valtozo klima: gyakoribb
a meridionalis aramlasi
tipus fellépése

Eszaki félteke tavaszi
hotakardja ugyan
csokken, de a gyorsan
bekdszontd tavasz

hirtelen olvadast
okozhat



Legnagyobb 5 napos csapadék 6sszegek
trendje (ECA&D, 1951-2015
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Vizhiany és aszaly Talajnedvesség trendje
Europaban, 2002-2012 nyaron, 1951-2012
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Hazai hémeérsékleti valtozasok 2015-ig

Adatkezelési eljarasok: MASH (Szentimrey)
MISH (Szentimrey, Bihari)
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Eves csapadékdsszegek alakulasa

évi atlagos csapadék
Orszagos éves csapadékatlagok %-os eltérése 19812010

az 1981-2010 -es atlagtol, 1901-2015
all Hw“ aun NN . L nnN” L |
'l 3

NS ~NIi it Hﬂm ”W ﬂﬂ
H Al u N” w ”““H”M“””W W”

1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011

80%

60%

40%

valtozasa 196 1—
2015 kozott

1901-2015 id6szak alatti valtozas : -5.9% 90%-os mb. int. [-13.6%, 2.4%] :_,,\/;-\.j';\
1986-2015 idoszak alatti valtozas : 13.3% 90%-os mb. int. [-6.9%, 37.8%]



Orszagos tavaszi csapadékdtlagok %-os eltérése
az 1981-2010 -es atlagtdl, 1901-2015
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1901-2015:-17.4 % [-28.1 %, -5.1%]
1986-2015: 1% [-27.8%, 40.3%]

Orszagos Gszi csapadékatlagok %-os eltérése
az 1981-2010 -es atlagtol, 1901-2015

NHHHNH HMH HH NH HU”HH Hn “ HH “H ”MH NH“HW NH H H HHH“ HNW HHN HHH
"] NU H I H H H

diiguudy

111111111111111111111111111111111111111111111111

1901-2015:-13.3% [-29.3%, 6.3%]
1986-2015:28.3% [-17.3%, 98.6%]
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Evszakos csapadekosszegek alakulasa

Orszagos nyari csapadékatlagok %-os eltérése
az 1981-2010 -es atlagtdl, 1901-2015
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1901-2015:5.3% [-9.8%, 22.9%]
1986-2015:8.2% [-20.2%, 46.6%]

Orszdgos téli csapadékatlagok %-os eltérése

100% [oIIE¥4
o P az 198H12010 “es 4tlagtol, 19[12015
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1901-2015:4.7% [-13%, 25.9%]
1986-2015: 37.6% [-2.6%, 94.5%]




90% Téli felev csapadékanak %-os eltérése

70% az 1981-2010-es atlagtol, 1901-2015
50% N -
30% H H ”HH N H
o 0 el | N |
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-30%
-50% b
1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011 |90|_20|5_87% [_20.6%, 5%]
1961-2015:-2.8% [-20.4%, 18.6%]
90% Nyari felév csapadékanak %-os eltérése
70% az 1981-2010-es atlagtol, 1901-2015
50%
30%

HPHNH“ L, In_HHNH n_ NHHH”H (NP M 1 N N
| ] i

oy 1901-2015:-4% [-14.6%,7.9%]
Cl901 191 1920 1931 1941 1951 196l 1971 1981 1991 2000 2011 |961-2015:5% [-12.5%, 25.9%]



Indicator name Indicator definitions Units
Hottest day TXx Hottest day Monthly maximum value of daily max temperature °C
Coldest Night TNn Coldest night Monthly minimum value of daily min temperature °C
Cool nights TN10p Cool nights when daily min temperature<10t percentile days
Cool days TX10p Cool days when daily max temperature<10 th percentile % days
Warm nights TN90p Warm nights when daily min temperature>90 th percentile % days
Warm days TX90p Warm days when daily max temperature>90t" percentile % days
G .
IeLov:I:n(i:Za:::) Annual count between first span of at least 6 days with TG>5 °C and first span after July davs
GSSBL B 1 of 6 days with TG<5 °C (where TG is daily mean temperature) 14
G .

rowing season Daynumber at the end of the first span of at least 6 days with TG>5 °C (where TG is daily
start (5degree) mean temperature) daynumber
GS5Start P
Growing season end Daynumber for the end of the last span of at least 6 days with TG>5 °C (where TG is davnumber
(5degree) GS5End daily mean temperature) v
Growing seaso

WINg se n Annual count between first span of at least 6 days with TG>10 °C and first span after

length (10 degree) . . . daynumber
GS10L July 1 of 6 days with TG<10 °C (where TG is daily mean temperature)
G N

FOWINg season Daynumber at the end of the first span of at least 6 days with TG>10 °C (where TG is
start (10 degree) T G et ) daynumber
GS10start v P
Growing season end Daynumber for the end of the last span of at least 6 days with TG>10 °C (where TG is davnumber
(10 degree) GS10End daily mean temperature) Y
Ice days ID Ice days Annual count when daily maximum temperature<0® days
S Id d
EZ\[f)ere co ays Severe cold days Annual count when daily minimum temperature<-10° days
Frost days FD Frost days Annual count when daily minimum temperature<0°® days
Summer days SU Summer days Annual count when daily max temperature>25° days
Hot days HD Hot days Annual count when daily max temperature>30° days
E):I;emelv hot days Extremely hot days Annual count when daily max temperature>35° days
Warm spell duration Warm spell duration index Annual count when at least six consecutive days of max davs
WwWSsDI temperature>90th percentile v
Cold spell duration Cold spell duration index Annual count when at least six consecutive days of min davs
CSDI temperature <10% percentile Y
Max 1 day precip N . T
RX1day Max 1 day precipitation amount Monthly maximum 1 day precipitation mm
Max 5 day precip L . . S
RXSday Max 5 day precipitation amount Monthly maximum consecutive 5 day precipitation mm
Simple daily Simple daily intensity index The ratio of annual total precipitation to the number of wet S
intensity SDII days (21 mmm) Y
H ipitati
d:::;:{;ec'p' atlon - Number of very heavy precipitation days Annual count when precipitation=220 mm days
C tive d
d:::i‘;lolve Y Consecutive dry days Maximum number of consecutive days when precipitation<l mm days

Contribution from
very wet days

ercentile
R95pTOT P

R95pTOT Contribution from very wet days. Annual total precipitation from days>95 th

Szélsoség
indexek/éghajlati
indikatorok

38 fele homerséklet és
|5 féle csapadék index

Percentilis kuszobok:
1961-1990 id6szak
alapjan
Homogenizalt,
interpolalt racsponti
adatokon

Eves, évszakos értékek,
csapadek indexekre
havi ertéekek is

ldoszak valasztas
Trendillesztés

Racsponti valtozasok



Csapadék indexek 1901-2015, és a valtozas térben, 1961-2015
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DMCSEE projekt:aszalymonitoring — SPI, 1901-2015,
homogenizalt, racsponti, havi csapadék alapjan
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Aszaly

okt-marc

1961-2010 1961-2010 ~ SPI, PDSI, PADI

DMCSEE - Dél-kelet
Europai aszaly
Kozpont

jun-aug

Kockazatos teruletek
D/E nagy

1981-2010 1981-2010
okt-marc jun-aug Aszalykockazat: negativ

elt.négyzete/atl

7
-
B o a  BE
oz [ 02a
[ oz [ oz
o2 [ o020
N o.1s I o.1s
B 0.6 B 0.6
Bl <01 B <o




» AI=P/PET atlagos ertéeke, 1981-2010

,,O9zaraz” teriletek
kijelolése ariditas
index (FAO) alapjan
Hatranyos természeti
adottsagu teruletek
kijelolése, CarpatClim
adatok, 1981-2010

Atlagos éves

potenci




» Rainfall erosivity factor (Brown and
Foster, 1987) eves atlagos erozivitas
(M mm ha™!' h™! yr!):

n

= %Zi(EI 30)k

j=1 k=1

» Egy esemeny erozios hatasa:
0
Elso = (Zervr) |30

» Egységnyi csapadék energia: e

er =1099[1-0.72exp(-1.27i)]

» i_ csap. intenzitas (mm h~') adott
idointervallumban

Brown, L.C., Foster, G.R., 1987. Storm erosivity using idealized intensity
distributions.Transactions of the ASAE 30, 379-386.

Erozivitas
szamitas -
JRC

Rainfall erosivity in Europe

Seie s B s S
888 3

ERERECODENEE |/

Panagos, P, Ballabio, C., Borrelli, P,
Meusburger, K., Klik,A., Rousseva,

S., Tadi¢, M.P, Michaelides, S., Hrabalikova,
M., Olsen, P, Aalto, ]., Lakatos, M.,
Rymszewicz,A., Dumitrescu, A., Begueria,
S.,Alewell, C. Rainfall erosivity in Europe.
Sci Total Environ.511 (2015), pp. 801-814.
DOI: 10.1016/j.scitotenv.2015.01.008



Date PRECIP DURATION MAX_5 MAX_I5 MAX_ 30 MAX_60 ENERGY EI30

MO/DA/YR mm hrs  mm/hr  mm/hr  mm/hr  mm/hr M)/ha MJ*mm/ha*hr R_faktor
01/20/98 32.50 35.83 3.600 3.600 3.439 3.02l 3.175 10917

04/08/98 1520 23.00 8.391 6.494 3.836 2726 1.549 5.940

04/17/98 21.10 12.00 4.800 4.800 4.800 4.200 2.245 10.776

04/18/98 30.10 15.17 9.782 9.368 8203 7.116 3.584 29.401

05/04/98 2590 1450 6.002 5299 4407 4014 2.820 12.425 apan” /

05/17/98 1430  9.17 11.406 11.007 10.008 7.355 1.896 18.973

RUSLE Monthly Averages for Period of Data Processed.
Reporting Period: 01/98 - 12/13

MONTH PRECIP ENERGY EI30 Erosivity Density
m mm MJ/ha MJ*mm/ha*h MJ/ha*h
I 30.87 1.02 3.32 0.11

2 28.49 0.67 2.09 0.07

3 34.29 |.41 6.59 0.19

4 40.56 2.40 15.29 0.38

5 58.93 5.24 121.22 2.06

6 71.88 9.24 283.83 3.95

7 67.43 7.36 149.77 2.22

8 58.48 8.29 324.38 5.55

9 4531 3.27 33.59 0.74

10 38.07 2.33 16.75 0.44

Il 4561 2.56 16.48 0.36

12 38.13 1.37 6.28 0.16

RIST eljards: USDA, 2014. United States Departnment of Agriculture. Rainfall Intensity Summarizaion
Tool (RIST). Accessed from http://www.ars.usda.gov/News/docs.htm2edocid=3251 [Jun 2014]

OMS?7]

30 db automata

allomas 10 perces
adataira, 1998-2013

Ouput:

o egyes esemenyek
erozivitasa

o intenzitasok
kulonbozo
tartamokra

o havi atlagos
erozivitas



R faktor (MJ*mm/ha/hr) Nyiregyhaza
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allomas 10 perces
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Ouput:

o egyes események
erozivitasa

o intenzitasok
kulonbozo
tartamokra

o havi atlagos
erozivitas



2015. augusztus 17., Budapest, oras
csapadekosszeg 83, 3 mm

60 perces osszegek visszateresi értékei (mm)

2015

Vissz. | 4 5 10 | 20 50 | 100 | 200
per.
1998-
so1a | 193|255 | 274 | 33 | 387 | 464 | 525 | 589
1998- | 196 | 283 | 314 | 423 | 559 | 799 | 1039 | 1348

Gyakoribb heves
események

lecsapo villamok
gyakorisaga
novekszik

jegesovel jaro karok
novekednek
zivatarok okozta
szelviharok erossége
novekvo tendenciat
mutat

villam arvizek (flash
flood)

erozios hatas
novekedése

varosi kornyezet



» A kulonbozo tartamok maximumai Budapest-
Belterulet allomason
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IDF gorbék
meghatarozasa

Mernoki feladatok
— ¢satornazas

Intenzitas-tartam-
gyakorisag

Modszer: extrém
eloszlas illesztes -
GEV eloszlas
(Gumbel)



10 min duration
(yearly max:avg= 10.41 mm, std=4 mm)

(yearly max:avg= 19.22 mm, std=11.34 mm)

30 min duration

T.. (years) |Gumbel freq. fact. (P:n:; Intensity T.. (years) |Gumbel freq.fact. (P:n:; Intensity
2 -0.164 9.75 58.52 2 -0.164 17.36 34.72
5 0.720 13.29 79.75 5 0.720 27.38 54.76
10 1.305 15.64 93.8lI 10 1.305 34.02 68.03
20 1.867 17.88 107.30 20 1.867 40.38 80.76
50 2.594 20.79 124.75 50 2.594 48.62 97.24
100 3.138 22.97 137.83 100 3.138 54.79 109.59

60 min duration
(yearly max:avg= 24.61 mm, std=17.12 mm)

180 min duration
(yearly max: avg= 29.69 mm, std=21.91 mm)

T (years) [Gumbel freq.fact. :::]; Intensity T (years) | Gumbel freq.fact. fr;eni; Intensity;
2 -0.164 21.80 21.80 2 -0.164 26.09 8.70
5 0.720 36.93 36.93 5 0.720 45.46 15.15
10 1.305 46.95 46.95 10 1.305 58.29 19.43
20 1.867 56.56 56.56 20 |.867 70.59 23.53
50 2.594 69.00 69.00 50 2.594 86.51 28.84
100 3.138 78.33 78.33 100 3.138 98.44 32.81




Rainfall intensity [mm/hr]
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PannEx - GEWEX: Global Energy and
Water Cycle Exchanges Project

GEWEX panels: Genex Werpe

@ I < <@>|csu

| The GEWEX Hydroclimatology
F “= . Panel (GHP) aims to understand
EIEASS ; and predict continental to local-

scale hydroclimates for
hydrologic applications.

GDAP

""*"ASS

______

PannEx

RHPs are generally large, regionally- |
focused multidisciplinary projects that
‘aim to improve the understanding and
prediction of that region’s weather, | .,
climate and hydrology. | Pannx bt

i https://sites.google.com/site/projectpannex/home

______________________________________________________________________________________________




The PannEx Flagship science Questions
and Cross Cut subjects

FQI:Adaptation of FQ2: Understanding
agronomic activities of air quality under

to weather and different weather and
climate extremes climate conditions

FQ3: toward a
sustainable
development

FQS5: Education,
knowledge transfer
and outreach

CCl: CC3:
Data/knowledge CC2: Process Development and
rescue and modelling validation of

consolidation - modelling tools



FQ4: water Evolution of precipitation and temperature (weather)

management, extremes and risk assessment
droughts and

Understanding the water cycle of the Pannonian basin
floods

(hydrological perspective)
Hydrometeorological forecasting and early warning systems

Anthropogenic influence (dams, reservoirs...) on the
hydrological cycle

Contributors:

Monika Lakatos (Hungarian Meteorological Service, lakatos.m@met.hu), contributors:
Béla Novaky (Szent Istvan University, novaky.bela@gmail.com)

Sandor Szalai (Szent Istvan University, szalai.sandor@mbkk.szie.hu)

Gregor Gregoric (Slovenian Environment Agency, Gregor.Gregoric@gov.si) Livia Labudova
(Livia.Labudova@shmu.sk; Slovak Hydrometeorological Institute),

Dr. Slobodan Nickovic Republic Hydrometeorological Service, Serbia and WMO snickovic@wmao.int)
Valeriya Ovcharuk (Odessa State Environmental University, valeri.o@mail.ru)

Csaba Horvath Ph.D (Babes-Bolyai University, csaba.horvath@geografie.ubbcluj.ro)

Judit Bartholy (Eotvos Lorand University, bartholy@caesar.elte.hu)

Rita Pongracz (Eotvos Lorand University, pongracz.rita@gmail.com)



Osszefoglalé megjegyzések

» Monitoring fontossaga a jovoben is, reprezentativ,
ellenorzott, homogenizalt méresekre alapozva

» Jovobeli valtozas a mar most is tapasztalhato
valtozasokhoz es valtozekonysaghoz adodik

» Hataron atnyulo egyuttmukodeések fontossaga
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