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10 CLIMATEPROFILE OF THENVIRONS dPAKS IN BKMRADIUS

10.1 ABOUT THEEATURES OF TRBTURAIENVIRONMENT

Under the definition set forth in Act LIl of 1996 on the Protection of the Natural Environmenas tHrttlecape is a

earthoés surface that can be delimited in space, I
assets and natural systems that are typical to it, as well as the characteristic features of human culture, whel
forces and artificial (ameade) environmental elements can be found to interact. When utilising a landscape and

natural assets, the natural and close to natural state of landscapes must be preserved, and the survival of tt
assets, naturatsdems and unique landscape assets that determine the aesthetic characteristics of a landscape
character must be provided for.

Originality, diversity and health level are usually evaluated in addition to biological activity when descril
chaacteristics of a landscape (appearance, structure). These factors are primarily determined by plant pop
other landscape elements and the presence or lack, quantity and type (quality) of hedges:

1 The biological activity of the examined tecttoepily of a medium degree. The share of forests is somewhat
lower than the nationwide average, and grassland surfaces are also relatively small. The proportion
surfaces (primarily the Danube and fishing lakes) exceeds the averag#al beeagribalt cover almost
half of the area are also partially active in terms of biology, since they are covered with vegetation during
the whole of the vegetative period.

1 The degree of anthropogenic influence is significant (powar iptiudirizthareas, transportation surfaces,
high voltage power transmission lines, etc.), even at patches thhkearégngtuhe shelter forest is more
of a plantation than a true forest. Grazing aptrk bas significantly deterioratedrtheg i n a | sandy
condition.) The vicinity of the envisagedisrewh as t heref ore | ost most of
transformation work, i.e. its originality is low. Patches that are close to nature and almost untouched are
mainly along the Danube, and on the run of hills that lies-imetterhodhection and is primarily planted
with vines and ornmeehzaRd&d sf.i eTlhde ipmr oR aekcst eids 0a lrsgoe p a

1 The examined region raftbet characteristicdhed Great Plains regarding its geographical features. In terms
of diversity, however, its territorial structure was already more diverse, articulated and colourful than an
plains landscape even before the nuclear power plant was establieshedrfbe wad the forest, which is
to say the presence of the Danube and its vegetation along the banks are among the main reasons for |
they act as characteristically distinctive spatial boundary edges even visually.

1 The health level of theoregn landscape terms is decreasing continuously. Human interference was alre:
typical before the power plant was established, and flora and fauna has responded to that by degradatior
as the retreat or extinction of valuable species. Sudsmbsvith natural vegetation throughout the year
were already largely missing at that time. Industrial utilisation often goes hand in hand with a disease
population, erosion, as well as weed proliferation and the spread of alien specealgevgeldrge
proliferation on grassland below transmission lines or in the shelter forest). This unfavourable process
reinforced by the interventions seen in recent years, as well (e.g. the increase of the industrial are
commissioning of & motorway, the creation of thEaddo
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In summary, therefore, one may conclude that the close environs of the Paks site of operations are medium ric
of landscape structure, are significantly transformed in terms of the landseaps, Gritithart intervention are
definitive. The appearance of the Danube and its bankside vegetation is a favourable feature from the la
perspective, along with significant articulation, diversity, and a part of the edges resembliAghantatbel state.
elements that are definitive from the land and landscape perspective, water surfaces and their accompanying \
are present, as are relief forms that act as the western edge. There are no unfavourable visual elements (e.qg. |
they only appear hidden. The city of Paks and the Paks Nuclear Power Plant are pronounced artificial eleme
landscape. Thendscape appearance of the territory carries no significan{eitthee towards the positive or the

negative) [10.
Natual landscapes

he taxonomic division of Hungaryo6s

Accordi t
e | do0 macrolandscapebs two mesol andscap

g t
on th Al f

i e |
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The characteristics of the midsdapes concerned are shown in the following table:

Macrolandscap 1. ALF¥LD
Mesolandscapé 1.1 DUNAMENSICK S ¢ G 1.4 MEZRF¥LD
Microlandscapg 1.1.22Sol8 2 k| 1.1.23Kalocs& 8 r k| 1.1.24Toln8 8r k|1 . 4. 2MekT4d 1. 4. 24°%§ 1. 4. MBzD®P
area 691krh 992krh 680krh 1470krh 344krh 503krh
Land use
Distribution | Inhabited area: 44| Inhabited area: 4® Inhabited area: 3% | Inhabited area.0% Inhabited area: 440 Inhabited area: 467
PlougHand: 59.% PlougHand67.8% PlougHand: 58.% PlougHand: 76.% PlougHand: 57.% PlougHand: 61.9
Orchard: 1% Orchard: 1% Orchard: 0% Orchard: 1% Orchard: 0% Orchard: 0%
Vineyard: 1% Vineyard: 0% Vineyard: 1% Vineyard: 1% Vineyard: 1% Vineyard: 2%
Pasture, grazdand: |Pasture, grazdand: 9.9 Pasture, grazitand: | Pasture, grazidand: Pasture, graziand: | Pasture, grazitend: 6.86
17.9% Forest: 6.% 3.3% 5.8% 19.1% Forest: 24%
Forest: 5.% Water surface: 96 Forest: 23% Forest: 6.% Forest: 7.% Water surface: 0b
Water surface: 104 Water surface: P40 | Water surface: 24l Water surface:.806
Topography
He'gk;tesglo"e Sl 93.7123.7m 89.4125.6m 88.1162m 97204m 89161m 90213m
Type flood plairVel flatlan flood plain level flatlan flood plain level flatlg loess covered alluvi river terrace vale drift san_d and loess cove
cone flatland alluvial cone flatland
10m/kidat the NE par : _ 12m/krh
Average relief decréelgs{il;rg to the 1m/iﬁopnegﬁ%§g;fgce iy 1-2m/krh around 36T£kmﬁ};(n rglglcs)g\?vlﬁgzl] at the NNVBSE part,
20m/krat the SW pa 4-6m/krielsewhere

The affected

The affected

Tablel0.2.11: Characteristicsotrolandscapes in the examined reggpn [10

mi crol andscapes?®d

mi c rissétautidablel@2pi2 s 6

c |

c |

mat e

mat e

profile

profile
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1. ALF¥LD

1.1Dunane nt i

s2ks8g

1.Mezr f°ol d

1.124Toln@ § r k °

1.1.22 Sol§ 2 k

1.1.23 Kalocs& 8§ r k °

1.4.2MekYZQ

1.4.24°88wyv

1.4.B6zD®P

moderately warm/moder

N: moderately warm/dry

moderately warm/moder

File namé?AKSII_KHT_10_Eghajlatjell_EN

. moderately warm/dry
Climate type moderately warm/dry dry moderately warm/dry . dry
(close to the warm type) (close tthe warm type) S: moderately warm/moderate (N: dry)
. . N: 1960 hours N: 2000 hours
Annual sunshine duratio| 20062020 hours 2040 hours 2050 hours S >P00 hours S 2022030 hours 2050 hours
Sunshine in the summer 7806790 hour 800 hours 810 hours N 780 hours N 800 hours 800810 hours
. quarter S: 800 hours S: 810 hours
Number of sunshine hou in the wint
lnquealxvelz? er 180 hours 200 hours 200 hours 180 hours 190hours 1906195 hours
. . _ < N:10@ 0. 2 AC N:10224 0. 3 AQ
Annual mean temperatut 1041 0. 54 10. 5AC 10. 5AC105s7 1021 0. 4 AC S 104 0. 6AC S 10.5A
Average temperature in tl A A A A A A
vegetation period 17.5A 17. 5AC 17. 5AC 1731 7. 4 AC 17017 . 4 AC 17217 . 3AC
194196 days
Days with an average 198200 days 198200 days 200 days (Apr. 4 to Oct. 130) 198200 days 195198 days
temperatur e | (Apr.4toOct. 2 (Apr. 24 to Oct. 20) (Apr. B to Oct. 21) S: 19800 days (Apr. 4 to Oct. 20) (Apr. 5 to Oct. 121)
(Apr. 13 to Oct. 2P2)
Apr. BL3 N: Apr. 25 N: Apr.80
starts Apr. & Apr. 6 Apr. & Along the Danube: Apr. S: Apr. 5 S: Apr. 3
Temperature N: Oct. 25 Oct. 225 N: Oct. 23 N: Oct. 23
Frost free period ends Oct. 280 S: Oct. 228 Oct. 280 Along the Danube: OcB@§ S: Oct. 30 S: Oct. 28
N: 203 days 190200 days N: 188190 days N: 195 days
length 200205 dayy ~ S: may even 200 days Along the Danube: >205 d S:205 days S: 206 days
exceed 206 da
Multiannual average of yeg ) ) ) ) i i
absolute maximum 34AC 34AC (S: 3 34AC 34AC 34AC 34AC
temperatures
Multiannual average of yeg i ) ) ) )
absolute minimum (-16)toQ 7 ) A (-16)toL 7) AC (-16)toL 7) AC 16 AC -16)tq-1 6. 5) AC (-16)toL 8 ) AC
temperatures
L 580610mm . 560580mm
Annual total precipitatiof ~ 536550mm 550580mm (N: 580mm) 540580mm 560600mm (N: 550mm) (S: 600mm)
Average total precipitatior 3306340mm . 3206350mm
the vegetative period 316320mm 326340mm (N: 31B30mm) 326340mm 326350mm (N: 3B20mm) S: 360mm)
Precipitation MaX|mumhpc:§rcS|pltat|0n P& 168mm (Aposta 128mm (Haj 98mm ( M° 130mm (EIR 130mm (Si - g 101mm (Paks)
Average number of daysy 5455 jaue 30 days 30 dgs 3034 days 3133 days 3134 days
snow cover
Average maximum snow d 20cm 20cm 20cm 2022cm 2022cm 23cm
. Most common wind direct NW NW, S, SW NW, S NW NNW, S N, NW, S
Wind (in sequence)
Average wind speed 2.53m/s 2.52.8m/s 2.5m/s 2.53.3m/s 2.53mis 3m/s
Tablel0.2.92: Characteristics of microlandscapes in the examined region
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10.2 CLIMATIANALYSIS OPAKS AND ITBENVIRONSVMTHIN BKMRADIUS

The Hungarian National Meteorological Service (OMS) ttendlictatic analysis of Paks and its 30km radius
environs by analysing certified data sets measur
electronic database. The selected meteorological parameters are suitable foratemofting.cl

Data from the Paks meteorological station for the period between 1981 and 2010 were used for the climatic a
the case of precipitation analyses, data from the following conventional precipitation metering stations locat
30km vicinity of Paks were also used: EI Rsz8I 1 8s
Kel esd Borj8d, Tengelic, BS8tya, Haj - s.

The geographical coordinates of the Paks meteorological station are:

f latitude: 46MA HOHD® 2%®d; |l ongitude: 18
1 height above sea level: 97.2m
The3¢ ear period used is sufficiently |l ong for prov

from the stations selected for profiling only seldom contain omissions, amzshair vedring on results.

A number of extreme weather situations have occurred duriri® thpepimst in the territory of Hungary, including
the Paks region, as well. Detailed data processing was conducted for the perio@(i&weeek#t9dse
situations, having particular regard to deviations from average and extreme values.

When processing precipitation data, it was not only measurements by the Paks meteorological station that w
into consideration for the various examihatials) data from conventional precipitation metering stations located |
the 30km vicinity of Paks that have complete datus#t:2.11).

4

4 Eliszallas

4 Saregres(Cece)

¥montornya

& Paks Gyapa
4 Bikics

£ Dunapataj

Kélesd Borjad
‘.‘Tengelic

& Hajos

Figurel0.2.11: Conventional pipgtation metering stations located in the 30km vicinity of Paks that have complete data set:
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10.2.1CLIMATE PROFILE DETEVEL

The climate profile examines the following meteorological parameters:

1 Temperature conditions

(0]
0]

(0]

the development of monthly, annualranter mean temperatures,

temperature extremes, daily and monthly maximum and minimum temperatures, number of hi
sweltering days,

maximum and minimum temperature return valueQp ye#@equencfor the following

return periods: 2, 4, 5, 102 0 , 50, 100 |, 200, 500, é. 20

1 Precipitation conditions

(0]
0]

(0]

(0]

(0]

monthly, annual, winter and summer half yearly total precipitation amounts,

extreme monthly total precipitation amounts (maximum, minimum), daily amounts maximur
month,

snow condition pradilinumber of days with snow, maximum snow depth, number of days wi
snow cover, characteristics of the length of periods with snow cover,

extreme daily total precipitation amounts and snow depth return val@&® yeas 20
frequencfor the follogn r et ur n peri ods: 2, 000yeak, 10, 2
thunderstorm activity: number of days with thunderstorms and their distribution within the yeal

9 Duration of sunshine

(0]

=A =4 =4 =4

(0]

(0]

O O O0OO0Oo

o

average annual progression of sunshine duration

Average annual pexgion and monthly extreme values of air pressure converted to sea level
Evaporation, evapotranspiration: monthly average values of actual and potential evaporation
Soil temperature, average annual progression at depths of 2, 5, 10, 20, 50, 100cm

Wind cathitions profile for the 18@¥0 period at a height of 10 metres

wind directidrequencin respect of 16 directions, in annual, as well as summer and winter ha
year breakdown

monthly and annual wind speed values, monthly and annual develoles®cbotitvors
frequency

average daily and annual progression of wind speed

maximum wind gust velocityraqdencger 16 wind directions

development of the number of days with moderate gale force winds (daily ni&dams)m wind >
relativérequencgf average wind speeds

atmospheric stability conditions profiling: thdresjatwnepf synoptic wind speed and wind
direction according to the Pasquill Index

maxi mum wind gust e x000 yearsardéumequercioruhe folldnga | u e s
return periods: 2, 4Q00 years, 1 0, 20, 50, 100,
investigation of tornado occurrence probability, determining tornado characteristics (rote
translation speed, maximum rotation speed radius, pressure difference and change)

10.2.2METHOB USED

Method applied to estimating the return value of extreme values

In engineering practice, the question as to what value the maximum of a meteorological element will exceed,
value its minimum will remain below withppgoleability ovarperiod that igyears) long is often asked during
design. This value is the design value, which is also known as the return level. In the case of the maximul
probability is usually defined priHBET format, wheflestands for return timsp referred to as the return period,
during which the value in excess of the design value occurs once on average. In the course @ fdesign proce
instance when canals, bridges and levees aredasigea time of 50, 100, 1000 years isusaeitigpending

on the structure; what is more, return leved®@fyg@rs has to be used for calculations in nuclear power plant
technical designs.
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The minimum, maximum and other characteristics for profiling extremes also correlate disttigupoobability
function of a probability variable that represents a particular meteorological element relative to a given
Experience from the study of extreme values in time series has shown that extrema behave similarly regardles
distributin. As a consequence of that fact, some sort of fringe distribution or fringe distributions exist, and it or 1
be used to model the distribution of extreme values well in the case of an appropriately large number of :
Asymptotic distributiens e known by the names Gumbel di stribut
These three functions can be described in the common

Gy (D =exp(- (- z/a)®) z/a<l z=(x-u)/b

form, which is called a generalised extreme value distribution or a Jenkinson distriby200 L dlaking. te
initial letters of the more generic Generalised Extreme Value distribution name gives us the GEV designation,
foundin literatute. s t he GEV di stri buti on6 sawhabweadferdsitsshafe i t s

par ameter. Base distribution allows us to infer t
density function of a base distribution decreases to zero in exponential axslefritegeagisaiibution will be
Gumbel type (Gumbel, 1958), if it does so at a lower rate than that, at some powerof i t wi | | b
Wei bul | type results if the base giFortcliniatology ielatedd s

applicationghe Gumbel approach to extrema is most commonly used, since meteorological elements can ust
described with normal, lognormal, exponential or gamma distribution.

The single variable extreme value theory is based on properly elaboratednashas\ptoiit tfloe different
estimation techniques afford the opportunity of modelling extreme distribution, as well as the verification o
models (Matyasovszky, 2002). Among parameter estimation techniques, the maximum likelihood estimate i
extensively (Farag:- and Kat z, 1990) , as it has
generally being free of distortions, but aylegsotcally undistorted.

10.2.3TEMPERATURE CONDIBON
Average annual mean temperature2(19810 ) comes to 10.7AC at the Paks
average.

The development of annual mean temperatures for the period b2048dn d€l8fion to the normal for the same
period is shown on a cléguel0.2.31).
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1996 was the coolest year of the period, when th
was the hottest one, when itwasCl.3wa r me r -ahnhahvaluet Sigeificanupbsitive anomalies were likewise
observed in years 2007, 2008 and 2009 (1.1 to 1.2

Looking at deviations from the past eleven years one may say that way higher than average temperatures
obseved in six years, they were somewhat cooler than average in four cases, and the only major negative anot
observed in 2005. This period can therefore be considered a hot one relative to the average, while a cooler pe
be observed at the nadif the 80s, with anomalies of varying algebraic signs in the other periods. In other word
tendency comes out to be positive looking at the period overall.

Looking at the average annual progression of tenfjiguaéi@e(®?) one can see that Jul
month in the region, and January the cOldetAC) . Aver age annual heat f 1 u«
mean temperature of the hottest and the coldest m

Sok®vi 8§tlagos ha
(19812010 Paks 8§11«

25C -
206C |
15C

101C

- gl e

Legend:
Sok®vi 8tlagos hava2o0 1k®)z GpahkRdshalESnisladoknh Sestoenk (1198 1
average of monthly mean temperature2q1084t the Paks station

Figurel0.2.2: Multannual average of monthly meantemper e s [ AC] at20i0he Paks st ¢
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The highest daily maximum was measured in July 20
temperature, the lowestva3u@ ( 3AC) was observed i n Jagust2003; Thése 8 7 ,
are, at once, the most extreme values since measurements began at Paks.

Looking at the annual level, 2009 had the most (129 days) and 1984 the fewest (61 days) summer days since
least hot days (14 days) were likewise obsé8&4 inith the most (66 days) in 2003. The greatest number of
sweltering days (13 days) was in 1992, whil e max|i
1994, 1986, 1997 and 1999.

The following section presents the developmettilpfrmean temperatufagufel0.2.3) and their deviations

from the 198010 averagé&dblel0.2.31) in respect of the years betweer20207and the Paks station. Based

on that ammay declare that fluctuation from one year to the next is, on average, greater during the months of tr
half year than it is in the case of the summer months
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Deviation for monthly mean temperatures from theamuital average
[ AC]

1997| 1998| 1999| 2000| 2001| 2002| 2003| 2004| 2005| 2006| 2007| 2008| 2009| 2010
January -16| 21| 02]-11| 15| 06| 23| -16| 03] -18| 54| 12| -12| -14
February 11| 37| 04| 24| 23| 43| 65| 09| 36| 13| 39| 31| 08 0.1
March 08| -18| 10| 03| 27| 15| 08| 08| -18]-12| 21| 14| 06| 0.8
April 38/ 08| 08| 27|-11| 03] 08| 04| 05|12 16| 08| 33| 01
May 00| -16| 04) 08| 15| 20| 30| -1.7| 02| - 10| 14| 10| 1.1 | 04
June 00| 09|02|17|-17]14)| 36| 07|05/ 02| 24| 19| 03] 03
July 17|06/ 01| 09| 04|13 07|03|07]17|17]02] 10| 14
Augist 03/01]-11| 18] 10| 02| 27| 00]-17|-20] 12] 05| 15| -03
September 07,08 23| 01|-18|07|01]|-07]04| 16| -22]|08|24]-18
October 30|/ 06| 04| 25| 26| 04| 24| 13| 04| 17| 09| 13] 03] 31
November 05| 21| 20| 35|-18] 29| 18| 09| -12| 23| -14] 18| 21| 23
December 15|39, 06| 18] 57| -13] 01] 04| 03] 15]-11)| 25| 12] -16

Tablel0.2.31: Deviation of monthly mean temperatures fromatheualudtverage (1280 1 0 ) thd PAKS statiant
between 192010

Regarding temperature extremes, the lowest, highest, as well as the average maximum and minimum tem|
were first collected in a tabular form per month in respect of the Paks station, on the basis 19&R0§Qata fr
(Tablel0.2.2, Tablel0.2.3).

Maximum temperature (12810)
[ AC
Lowest Year Highest Year | Average
January -13 1987 17.4 2002| 3.2
February -10 1985 20.7 1998| 5.9
March 5.2 1987 26.4 1989| 11.5
April 3 1986 29.3 1992| 17.6
May 8.2 1987 33.9 2008| 23.0
June 11.2 2005 36.8 2000| 25.9
July 15.5 1997 40.6 2007| 284
August 14.6 1989 375 1992| 28.0
September 11.1 2008 36.1 2008| 23.0
October 34 1985 287 2000| 17.3
November -6.3 1988 23.3 2008| 94
December -10.1 1996 19.9 1989| 4.0
Tablel0.2.2: The | owest, highest, as well as awel0atgle PRkal ues
station
Minimum temperature (198110)
[ AC
Lowest Year Highest Year | Average
January -30.3 1987 7.5 1983 -3.9
February -24 1985 12.1 1998| -3.3
March -22 1987 114 1981 04
April -7.3 1997 14.1 1996 | 4.7
May -2.9 2007 19.6 1993| 9.5
June 11 1997 22.2 1994 | 12.8
July 4.9 1996 21.5 2009| 144
August 4.8 1984 22.7 2003| 13.8
September -0.9 1986 20.3 2009| 9.8
October -11.5 1997 15.8 1992| 5.3
November -22.8 1988 13.7 2002 1.0
December -23.3 2001 11 1989| -2.4
Tablel0.2.8832 The | owest, highest, as well as ax@o)atghePaksal ues
station
The highest daily maxi mum was measured in July 20
temperature, the lowestva3ue ( 3AC) was observed in January 1987,

are, at once, the most extreme values since measurements began at Paks.
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The next tabl@gblel0.2.2)) includes the return values of maximum and minimum temperatures, which w
calculated on the basis of measurements from the period be2w@end@98by appl yi ng Gumbe
These return values reveal how many years one maypasgeah taverage between the occurrence of the given
temperature. It is important to note that these are average values, in other words, identical extreme values n
even in consecutive years, and there may also be periods without any extremeserAperature of around
36AC appears every two years on average, t hat of
temperature ®0 AC | ess than -20ARACy lHhowevegrarsnl yf happedr s
the vicinity of Paks.

Maximum and minimum temperature return values shown as a Gumbel distri
Return period (years] Maxi mum t em Mi ni mum t emg

2 35.9 -17.7

4 36.8 -20.7

5 37.1 -21.6

10 37.9 -24.2

20 38.7 -26.6

50 39.7 -29.8

100 40.4 -32.2

200 41.1 -34.6

500 42.1 -37.7

1,000 42.8 -40.1

2,000 43.6 42.4

5,000 44.5 -45.6

10,000 45.3 -47.9

20,000 46.0 -50.3

100,000 47.7 -55.7

Tablel0.2.24: The Gumbel distributibmaximum and minimum temperature return values in respect of the Paks station (bas
on data from 198210)

The number of what is referred to as threshblghitdy$s the number, expressed in days, of daily highest and
lowest temperatures that reactior exceed the given temperaturedvejuesents additional information for
characterising temperature conditions. One can talk about summer, hot or sweltering days if the daily tempere
value reaches or exc e e.dsrfolowidg@ablEal€l0dGh taTablel®.3.8&)@ndr e s p e
figuresKigurel0.2.34 to Figurel0.2.3) show the ddepment of the number of such threshold days regarding the
Paks station.

Upon considering the monthly breakdown tables one will see that the greatest numbers of days above the
were observed in the months of July and August, and somethistaedsedit is that while more days like this
tended to appear in August at the beginning of the period be@&@nby9evend, this shifted more to the month

of July. Summer days were observed all the way from April through to Octelvig o désyg @ September
period, but sweltering days only from June to September. Since 1997, the greatest number of summer de
observed in June and August 2003 (30 days), that of hot days in August 2003 (24 days), while the most swelte
inJuly 2007 (10 days).

Looking at the annual level, 2009 had the most (129 days) and 1984 the fewest (61 days) summer days since
least hot days (14 days) were likewise observed in 1984, with the most (66 days) in 2003. The greatest n
swel ering days (13 days) was in 1992, whil e maxi mu
1994, 1986, 1997 and 1999.
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Number of summer days

IV.| V.| VL. | VI.. | VII | IX.| X.| Year
1997, 0 | 15| 19| 21 28 12 | 5 | 100
1998 0 | 10| 22| 21 22 3 |1 79
1999 O 8 | 20| 27 21 20 | 1 97
2000 11| 17| 23| 23 29 10 | 6 | 119
20014 1 | 17| 15| 24 25 2 |8 92
20020 O | 18| 22| 28 24 12 | 1| 105
2003 2 | 24| 30| 29 30 10 | 2 | 127
2004 O 4 | 17| 21 27 1210 81
2005 O | 10| 20| 23 14 12 ] 0 79
2006 3 6 | 19| 27 15 16 | 3 89
2007, 3 | 13| 30| 27 28 3 | 1] 105
2008 1 | 15| 20| 27 28 12 | 0| 103
2009 9 | 19| 20| 29 28 20 | 4 | 129
2010 1 8 | 16| 25 25 0|o0 75

Tablel0.2.3%: Number of summer days@2 5 AC) per month between 1997 and

Number of hot days (

V. VI. VII. VIII. IX. Year
1997 2 7 1 6 0 16
1998 0 10 11 14 0 35
1999 3 3 5 5 1 17
2000 4 14 12 17 0 47
2001 2 2 10 17 0 31
2002 1 11 19 5 2 38
2003 10 15 14 24 3 66
2004 0 2 13 7 1 23
2005 5 3 8 2 0 18
2006 0 14 22 5 1 42
2007 6 14 18 16 0 54
2008 3 12 14 15 5 49
2009 6 2 17 16 3 44
2010 0 8 16 9 0 33

Tablel0.2.36: Number of hot daysa£T 3 0 pe€honth between 1997 and 2010 at the Paks station

Number of sweltering

VI. VII. VIII. IX. Year
1997 0 0 0 0 0
1998 0 1 3 0 4
1999 0 0 0 0 0
2000 5 1 5 0 11
2001 0 2 2 0 4
2002 2 2 0 0 4
2003 3 2 4 0 9
2004 0 1 0 0 1
2005 0 1 0 0 1
2006 1 0 0 0 1
2007 1 10 1 0 12
2008 0 1 2 2 5
2009 0 2 2 0 4
2010 0 5 0 0 5

Tablel0.2.37: Number of swelteringdaysdB 5 AC) per month between 1997 anc

The chartalso illustrate the linear trends aligned with the data series, which proved positive for each of the
threshold days, meaning that the number of warm and extremely hot days increased over the past period.
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Figurel0.2.3%: The number of summer days @™&xA C) p e -2010) at the Paks 5tatién] linear trend aligned to this
data series
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Figurel0.2.35: The number of hot days (38aR A C) p e 2010) at the Paks ktatiBnl linear trend aligned to this data
series
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Figurel0.2.36: The number of sweltering days 03naxA C) p e £2010) at the Paks 5tatiBn] linear trend aligned to this

data series

Based on the temperature analysis one can see that average temperatune iscsbasunggtrend at annual
level; and the analysis of the daily occurrence of summer, hot and sweltering days also allows observing e
frequent extremities within single years.

10.2.4PRECIPITATION CONDNS

Precipitatidrnunlike temperatéiis a metaological element that is not continuous in either space or time. Short ¢
long dry periods alternate with various quantities, sometimes quite large, or precipitation, frequently subject
territorial and temporal distribution.

Regarding anal otal precipitatidfiqurel0.2.41), 1961 was the driest year (285.9mm) in Paks since 1951, while the
wettest ofewith an amount that stands out in the datase&t010 (990.9mm), which also broke the absolute
maimum record to date (887mm in 1937). Upon obsgedngverages one may declare that the last ten years
was the wettest during the period (with an average of 642mm, while the average annual total precipitation fi
years under review is 579t this is mainly owing to the extraordinary total from year 2010. Let us note that sh
we disregard that year, the resulting value would still be close to the same as the aveifi fpetioel, 1991
which was the second wettest ten yeak98ihc8imilarly to temperature, therefore, we believe a positive trend ca
also be discovered here at annual level.

We have to note that the scatter of annual totals was also higher in the last ten years, and this suggests the o
of extreme preitgtion.
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Figurel0.2.41: Development of annual total precipitation [mm] bet28&0,18% the tgaar averages hetPaks station

In terms of annual total precipitation, a somewhat increasing trend is likewise typical in the vicinity of Paks, .
examination of extreme values, century old records were relegated to history in multiple cases digthg this 30 ye

Total precipitation was also examined for the summer and winter halves of the years after we split them. Itis cl
that the summer half of the year alyapestter than the winter half in most years (in approXdmafetiie’8
cases). Ihe case of the summer half Fgar€l0.2.4), the minimum and maximum values appeared in the same
year as for the annual totals, and the trend also shows similar development, with the last twautlezades turni
have been wetter than the four preceding ones. For the winteighadf §ead3), the driest weather was seen in
1970. This half of the year also deviates from the annual figures in esqpeal/efages ethivettest winter

halves were those in the decades betwe@0d®ahd 194D70. Although a slightly increasing trend can also be
observed here on the basis of calculations, but it is less steep than in the summer half of the year.
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Figurel0.2.4: Development of total precipitation [mm] for summer half years k2di@earidtie tgear averages at the
Paks station
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Figurel0.2.43: Development of total precipitatigridnwmter half years betweenr2l8®), and the tgear averages at the

Regarding the yearly progression of precipiigtici(.2.4) one may state that June is the wettest month
(72.3mm) e vicinity of Paks, followed by the other two summer months and May, in other words, most preci
falls during the summer period. After that period, a secondary maximum (54mm) can be observed in Novembel

Paks station

the driest month (31.7mm), keippagion is usually also small in Jé&eanary.
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Figurel0.2.44: Average mihly total precipitation [mm] at the Paks statiaf1(@p81

The development of total precipitation is also represented in a monthly breakdown for the Pak§&igtateon from 19

10.2.%), which clearly reflects the lagyeelef variability within years, and among them, as well.
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Figurel0.2.4: Monthly total precipitation [mm] betwe@01@27he Paks station

A number of extreme weather situations that can be considered dangerous and are related to precipitation act
occurred during the A®87 period in the territory of Hungary, including the Paks region, as well. athe following
processing was completed for the period betw&€1 A 39 eport these situations, having particular regard to
deviations from average and the occurrence of extreme values. The deviation of monthly fpoecipdatiah totals

is first shownTiablel0.2.41.

Deviation for monthly precipitation totals from the-amitial average [mm]

1997 1998 1999 2000| 2001 2002| 2003| 2004| 2005| 2006 2007| 2008 2009 2010
January | -1.4| 51.0]-13.5/-22.8] 48.4|-20.9| 20.6| 6.1 | -21.1] 2.0 | 4.4|-15.8/ 19.6] 16.1
February | -26.6| -32.6| 55.7| -1.5|-31.2| 24| 126/ 30.5| -0.5|13.1| 75 |-27.00 74 | 64.2
March -13.4/-17.2) -10.9] 13.2] 24.6| -24.5/-24.5( 24.9| 9.4 | -2.8| 25| 215 95| -154

April 11.3] 60.2| -14.1] 13.9|-12.5| 31.5|-30.5] 38.0| 11.5| 78 | 43.7|-11.540.3] 7.6
May 9.0] 28.0] -2.5|-34.9 46.2] 4.0 |-254| -14| 0.2 | 3.2 | 16.4|-18.1| -27.9/ 161.6
June -32.3|-12.2| 45.2| -51.9| 24.6| -41.4| -57.3] 50.0| 12.8| 43.9/ 40.8| -1.6| 4.6 | 55.7
July 19.2] 8.5 91.9|-24.5 56.3| 11.4| 18.7|-21.8| 89.5| -28.6] 40.3] 33.9| -3.9| -38.1

August 9.2 90| 65| 0.3|-14.3 -4.0|-29.6) 17.5/130.9 17.7| 24.4| -29.2/-20.8] -0.9
Septembe -39.7| 55.2| -19.0] -26.0] 78.0| -3.8 | -24.6/ -20.7| 2.6 | 42.7| -3.0| 16.7|-27.7| 118.7
October |-11.8] 10.4| -8.2|-25.8/40.7| 2.1 | 71.7| 7.0 | -40.7] 9.2] 12.8|-13.0] 13.6] -142
Novembe| -22.7| -10.3| 92.7| -3.8| -3.6 | -18.3] -9.1| 31.0| -26.3| -26.5| 16.2|-23.0| 50.9] 12.3
Decembe| 8.8 |-18.9| 35.4| 10.7|-13.6] -2.3|-26.5/-18.4| 21.7|-40.2] 15.7| 2.4 | 18.4| 245

Tablel0.2.41: Deviation of mdgithrecipitation totals from theamnital average (1281.0) [mm] at the Paks station between
19972010
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Large amounts of precipitation can be expected anywhere and at any time. Because of this, the following pre
processing was not doneufsir § single point, but in the 30km vicinity of Paks, on the basis of conventiol
measurements from the precipitation metering stations that have complete data sets there.

Precipitation totals for the three years deemed driest (1958, 1961, 19&d)carcercivag the region based on
data from Paksigurel0.2.4, Figurel0.2.47,Figurel0.2.4).
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Figurel0.2.46: Annual total precipitation [mm] measured by the precipitation metering stations ¢fédloperaiaity i
Paks in 1958
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Figurel0.2.47: Annual total precipitation [mm)] reédosuthe precipitation metering stations that operate in the 30km
surroundings of Paks in 1961
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Figurel0.2.43: Annual total precipitation [mm] measured by the precipitation metering stations that operate in the 30kn
surroundings of Paks in 1971

Total precipitation for the three years (1965, 1999, 2010) considered todHeates welteatfrom Paksare
illustrated on the following clrégier€.0.2.4, Figurel0.2.410 Figurel0.2.4117).
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Figurel0.2.4: Annual total precipitation [mm] measured by the precipitation metering staitoinstteaB Orer
surroundings of Paks in 1965
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Figurel0.2.410 Annual total precigtafmm] measured by the precipitation metering stations that operate in the 30km
surroundings of Paks in 1999
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Figurel0.2.411 Annual total precipitation [mm] measured by the precipitation metering stations that operate in the 30kr
surroundings of Paks in 2010

Tablel0.2.4 shows extreme precipitatotals from between 288D. One may see that during this period there
were two instances in the 30km surroundings of Paks when no precipitation fell at all: in April 2007 and Septen
There were several century records that were sesencththeanighest monthly values during this period (for the
stations marked in the table with an asterisk): precipitation in January 1987, May 2010, June and July 1999, :
September 1996 all exceeded the highest values that had bedrsimed9@Bdintil then.
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Monthly total precipitation (198110)
[mm]

Lowest Year Station Highest Year Station
January 2.0 1992 Haj - s 113.0 1987| Si - ag
February 0.4 1998 El Rsz §l 119.6 1999| Si - ag
March 3.0 2003 Solt 75.4 1988 Harta
April 0.0 2007 Tengelic 103.9 1998 Paks
May 1.9 1993 Paks 261.1 2010 Kel esg
June 0.7 2003 Bi k&§cs 224.4 1999| Si - ag
July 5.8 1995 Murga 259.2 1999 Haj - 9
August 0.4 1992 Simontoray 237.9 2005| Si - ag
September 0.0 1986 Apostag 234.3 1996 Si - ag
October 0.5 1995 S8§regres 139.5 1992 Murga
November 8.6 1983 Si -ag§8r 146.7 1999 Paks
December 5.5 1989 Kalocsa 160.1 1981 Haj

* total precipitation at the stations méttkeh asterisk are absolute maximums for the respective month

Tablel0.2.4: The lowest and highest values of monthly total precipitation [mm] by-28aMhs (h8830km surroundings

of Paks

Dailytotal precipitation maximum values were also examined regarding thi2 @Edpdn(298dbnthly breakdown
(Tablel0.2.43). Values that exceeded the maximum measured since 1901 were likewise thgisteaeel, and
marked in the table with an asterisk. Looking at entire years, furthermore, the total of 130.5mm measured o
2003 stands as the greatest daily precipitation ever measured in the 30km surroundings of Paks.

Daily maximum total precipitatid®812010)

[mm]

Value Year Station
January 49.0 20/01/1998 Bi k8cs*
February 41.3 26/02/1995 Haj - s
March 32.0 21/03/1989 Bi k8cs
April 53.0 13/04/2004 Bi k8cs
May 81.7 16/05/2010 K°l esd Bo
June 83.0 28/06/1989 Bi k8cs
July 130.5 17/07/2003 EIsR8I 1 §s
August 100.0 04.08.2005 Si -ag8§rd
September 80.0 10/09/2010 Dunaf©°l dy
October 52.8 09/10/1982 Dunapataj*
November 77.1 10/11/2009 Dunaf °l dy
December 45.0 21/12/1993 Szeksz§8r

* total precipitation at the stations marked with aarastbgskute maximums for the respective month

Tablel0.2.43: Daily maximum total precipitation [mm] by morg@d.()981the 30km surroundings of Paks

Extreme precipitation values that can bedexpectee r y

2000 ydars weredcalculat®@dQusing the Gumbel

statistical method on the basis of daily total precipitation measured at Paks2b&0viedniel981.44). Based
on these, one may expecilg tidal exceeding 50mm less than every 5 years on average, 75mm less than ever
years, and a value of around 100mm approximately every 500 years.
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Daily total precipitation return values shown as a Gumbel distril

Return period (years) Daily totgdrecipitation [mm]

2 40.5

4 49.6

5 52.2

10 60.0

20 67.4

50 77.4

100 84.3

200 915

500 101.0

1,000 108.1

2,000 115.3

5,000 124.8

10,000 132.0

20,000 139.1

100,000 155.7

Tablel0.2.44: The @mbel distribution of daily precipitation total return values in respect of the Paks station
(based on data from 12810)

10.2.5DURATION OF SUNSHINE

The number of hours with sunshine is referred to as duration of sunshine, this being the numther of hours \
shining sun casts a shadow, and the ground surface is exposed to direct sunshne. The value of sunshine
expressed in hours therefore expresses the length of time when the sun shines. The astronomically possible ¢
sunshine is the ldngf time between sunrise and sunset at any particular geographical latitude. Its maximum f
the date of the summer solstice (June 21), its minimum on that of the winter solstice (December 21). Cloud cov
causes a reduction in sunshingothyratit does not always unequivocally determine how actual sunshine durati
shapesaip. Sunshine duration values measured in completely clear weather do not reach the value of cal
possible sunshine duration even on flat terrain as the imaidedodrgf sunrise and sunset is so slanted that their
impact on the ground surface energy balance is negligible, and direct sunshine reaching the ground is not or ©
measurable.

The average annual total of actual sunshine duration is apgs¥inohtthat astronomically possible, in other
words it is even less than half of it. The ratio is worse in December, when sw2§Ninefishaspa8sible, while

it reaches approximately 60% thereof lHgdodt0.2.51 shows the mdiinual average of daily sunshine duration
values (1982010).
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Fgurel0.2.51: Multannual (1982010) averages of daily sunshine duration [hours] at the Paks station
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Based on that one can conclude that December is the month with the least sunshine in thdugi¢mity of Pak
extended cloud cover and short daylight hours; average daily sunshine duration comes to just 53 hours tt
months of May to September are the richest in sunshine; values above an average of 250 hours occurred in tt
andthe monthaf 0y was the sunniest among them in terms
followed by August, then June. Sunshine duration for the summer half of the year is close to two and a half tin
the winter half; on the one haadistiwhen the astronomically possible value is also higher, and on the other,
sunshine limiting effect of cloud cover is greater during the winter months than it is in summer.

Since regular measurements began at Paks, the lowest sunshineeduestioea&alured in December 2000, with
just 15 hours for the month. Sunshine was also quite little in the extremely wet August 2005 (190 hours) and |
(172 hours); markedly high values, however, were measured in May 2003 (304 hours) ahdurshe 2000 (357

The following diagr&figrel0.2.8) presents annual total sunshine duration measured in the period between 19
2010, along with the 12810 average. The highest annual value was measured 52 Rakssj24 2003, and
the lowest one during the unusually wet year 2010 (1818 hours).
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Figurel0.2.58: Annual total sunshine duration [hours], as well asitimeiahalierage value for-P980 at the Paks station

10.2.6SEA LEVEL PRESSURE

The mass of air exerts a compressive force on bodies as the result of gravitational force, and pressure is the v
effect on surfaces. Air pressure is the pressure of an air column with a unit area at the base, hectoascal (hPa
of measure used in meteo®lmgiibars (mb) and millimetre mercury (Hgmm) were the units of measure that w
formerly used; its master unit at sea level is 1 atmosphere (atm), which equal91825a#hBa760HgmMm.

As one climbs above $evel, air pressure decreases exponentially relative to increasing height. This is exactl
reason why air pressure value converted to sea level is used for monitoring changes in the air pressure field,
otherwise it would be the differehtshefgobservation points that would primarily be reflected in actual air presst
data. The value converted to sea level is, for all intents and purposes, a fictitious value that specifies how mu
pressure would be at sea level below the iobgeoiratif the intermediate space were filled with air.

Annual mean sea level pressure in the vicinity of Paks is 1017.5hPa, its progressiorrFunddtBdyaar (
similar to the nationwide prdgrgssith the highest values usually occurring in January (1021.9hPa), and the lov
ones in April (1014.1hPa).
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Figurel0.2.6l: The mueinnual average, minimum and maximum of monthly mean sea level €842 Rs]the
Paks station

Average air pressure for the summer half of the year is lower than it is in the case of the winter half. The n
monthly average value since 1981 was measured in January 1989 (1034.4hPa), and the minimum in Decerr
(1006.5hPa). The lowest annual average was observed in year 2010, which was plentiful in cyclones (1014.3
the highest in 1989 (1019hPa).

The lowest and highest air pressure values are also specified per month edgastitigrine B ®fbrmat
(Table10.2.61). The absolute minirdwurprisingbywas not observed in the summer half of the year, but in
February 1989 (977.1hPa), while the absolute maximum was seen in January 1999 (104t @tlea) Lishese
conclude that winter months are more unsteady from the perspective of air pressure, with those in the sumn
more balanced.

Sea level pressure (198110)
[hPa

Lowest Year Highest Year
January 990.8 1988 1045.9 1993
February 977.1 1989 1043.3 2008
March 989.3 2007 1041.8 1990
April 993.2 2000 1033.8 1997
May 993.4 1995 1029.1 1995
June 1001.5 1991 1028.2 2000
July 1001.1 2003 1026.3 1985
August 1002 2002 1025.5 1981
September 994.4 1998 1032.8 1986
October 995.9 1990 103.4 1997
November 988.7 2010 1038.9 1999
December 987.2 1999 1043.1 2008

Tablel0.2.6L: The lowest and highest values of sea level pressure [hPa] by R20at)saflib@&1Paks station
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10.2.7EVAPORATION

Emwporation is the most significant el ement on the
is the millimetre, which expresses the height of the water column that evaporates from a surface of one square

Actual evaporatimeans the amount of water that actually evaporates from the ground surface. It is difficult to m
and calculate on account of its complexity. Our study presents calculated values. Its quantity depends on the
water that is available in thk im other words the surface hydrological budget, along with how much energy
available for evaporation, in other words temperature and soil coverage. In the vicinity of Paks, actual evapora
lowest in the period from November to Febidaogr{icd with less precipitation), and the greatest in the period
between May and August (hotter and wetteigwithp (2.71).

A t®nyleges p8rolg8s 8tl agd810mi Rak
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80 mm-| 1 L
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(1t
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OCtl agos BMini m§l i BMaxi m§1 i

A t®nyleges p8rolg8s 8§t | ag@l®)PaksriIna imEBd avesagePmininma arid meximure val@es bf @dtualievafodattod 1
(19812010) at the Paks station
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Figurel0.2.71: The average, minimum and maximum values [mm] of actual evap20atmpét 98dnth at the Paks station

Potential (possible) evaporation is one of the characteristic quantities of climate in a particular area, speci
amount fovapour the atmospBere. the vapour absorbing sygstam absorb as a maximum (in this case, an
unlimited quantity of water is the assumption). The rate of actual evaporation is never greater than that of
evaporation. In the case of evapofaiim water surfat@esd completely saturated aotual and potential
evaporation are identical. In the case of Paks, potential evaporation is lowest during winter, when it is almost
as actual evaporation; however from spring t@ aodumaig during summer (when the rate of potential
evaporation is the higldastar exceeds the lattégrel0.2.72), since an appropriate quantity of evaporable water
is not available.
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Figurel0.2.72: The average, minimum and maximum values [mm] of potential evay2¥biippgd 6&inth at the Paks
station

The relationship of evaporation and precipitation

It is also worth the trouble to examine the relationship of evafadtetigmeargitation, which essentially describes
the relationship of the heat balance of the atmosphere and the hydrological budget. The ratio of the
meteorological elements shows the value of water supply level, which is called the: dtiditypotdetia{H
evaporation / precipitation.

The aridity index calculated on the basis of average annual totaB)i@root@@ining the Paks station is 1.7.
What this means is that the vicinity of Paks qualifies as an arid area from tigpnigpatioresupply.

Upon examination of raahiual monthly valugguyrel0.2.73) one can see that the sum of precipitation within the
year in the period between November and February exceeds ploteudhlesvhporation, in other words, in this
period the aridity index describes lower than 1, i.e. wet conditions. In contrast, greater solar energy in th
between March and October guarantees the evaporation of more water (potentiglemipipatiatiprit»e aridity

index is greater than 1 and may even exceed 2, which is to say that in terms of water supply, arid conditions ¢
during these months based on thamukil average.
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Fgurel0.2.73: Average totals for potential evaporation and precipitation [mm] pe26idthaid@gwvith the aridity index
calculated from those at the Paks station

10.2.830IL TEMPERATURE

The temperaturdaoh e soi |l surface follows the sunbds progres
soil 6s top |l ayer changes in parallel with air ten
effect of the sun weakens morenarel both daily and seasonal fluctuations decrease, and temperature becon
constant at a certain depth. At a depth of one metre, average temperature is close to equal to the temperature
it is just that relative to this latter, thereayg af dgiproximately one month in terms of annual progression, in othe
words this is the length of time required for warming to permeate a one metre thick soil layer. The next diagran
the mukannual average of temperatures at 2, 5, 10, 20,18@cen depths concerning the Paks Bigtioa (
10.2.81).
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Figurel0.2.8L: Average annual progression-(1988 5) of s oi | temperature [AC] at

10.2.9WMND CONDITIONS

The distribution of air pressure is essentially uaelrerizomtal plane. Because the atmosphere seeks to attain a
state of equilibrium, it tries to reach conditions in which equal pressures prevail. This is the reasorowhy forces
equalise air pressure differences come about in the atmosplieree§ hesult in the horizontal realignment of air

masses, which we sense as the wind. In meteorology, the unit of measure used to express the magnitude of wi

Since 1997, wind has been measured at the Paks station using an automated WASAb&mMbimeter
positioned at a height of 9.8m above the ground. The period that has elapsed since then has been found suffic
for conducting climate studies, therefore wind data measured using other (mechanical) methods were not t
corsideration during our examination, only these measurer2ét8)(1997

The direction in which pollutants will spread is primarily influenced by the prevailing wind direction, and the dis
emitted substances will reach depends on the magmtlidpesd.

10.2.9.1Wind direction

Wind direction is the direction from which the wind blows. The wind direction wrdqgtlengyeatdisd the
prevailing wind direction.

In the processing at hand, our examinations were focused on 16 wind directions.

The relativieequencyf wind directions was first analysed at annuaglee®02.91), as well as regarding the
summer and winter halves of theFjgae(0.2.9).

One can seihat northwesterly (11.6%) andnwottiwesterly (11%) are the most common convections by annual
comparison, with the southern direction appearing as the secondary maximum (8.1%).
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Figurel0.2.91: The relatiieequencyf wind direct®at annual level [%] based on measurements at the Paks station between
19972010
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Figurel0.2.2: The relatifeequencgf wind directions during the summer and winter halves of the year [%] based on
measurements at the Paks station betwe201(M97
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In the summer half of the year;nuwtltwesiominates (12.7%), followed by the northwest direction (12.2%), thel
north (8.9%), with the southern direction relegated to fourth place (6.7%). In the winter half of the year, the |
wind direction is northwest (10.8%), but the southerlyake@ectizeond place here (9.6%), withartmhest

being third (9.1%)igurel0.2.B)
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—NyS&§ri—T®Il i

A sz®lir8nyok relat2v gyakor i s §g-2010f W relativeeqRdncypfwiBid directions Y9§ during th®wirgev dné@ n = P
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Figurel0.2.98: The relatifeequencygf wind directiodsring the winter and summer halves of the year [%] based on
measurements at the Paks station betwe201(®97

The relativieequencef wind directions was also examined for cases of stronger air motion (i.e. when average
speed exceeds 3m/s). I suases, winds mainly blow from the northwest -aodtheetst-(gurel0.2.94 to
Figurel0.2.9).
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Figurel0.2.9%: The relatiieequencl?o] ofvinds exceeding 3m/s by wind directions at annual level at the Paks station (1997
2010)
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Figurel0.2.%: The relatifeequenclps] of winds exceeding 3m/s by wind directions during the summer asdiheer halve
year at the Paks station ((P@4D)
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Figurel0.2.9%6: The relatifeequenclo] of winds exceeding 3m/s by wind diredtigrtbelsummer/winter half of the year at
the Paks station (1292.0)

10.2.9.2Wind speed
10.2.9.2.1 Average wind speeds

The chart iRigurel0.2.97 presergthe annual average wind speeds at the Paks station, startingvititita 1997.
values around 1.92m/s could be observed at the start of the period, observations from recent years were bet
1.7m/s on average, in other words, a decreasing trend is characteristic of annual average winé28p@ed in the 1
period. The nadli instability of the climate is the probable reason for this decrease in wind speed. It can al
observed in timelines from Baja, and in part from Tevel and Soltvadkert.
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Figurel0.2.97: Annual average wind speeds [m/s] betwe2d1T9%nd the malinual average (129210) at the Paks
station

Regarding average annual progression, the highest wind speethevalbssread during Maphil, while the
lowest ones in the period between-SatpiseHigurel0.2.98).
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Figurel0.2.98: Multannual average (129210) of monthly average wind speeds [m/s] at the Paks station

The next tabl&gblel0.2.91) contains monthly average wind speeds for ye204A.9B7e lowest monthly value
was 1.1m/s in this period, that was the average wind measured in September 2006, as well as in October 20
and 2006. April 1997 was théesimdonth, when the monthly average wind speed turned out to be 3.1m/s.
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Monthly average wind speeds
[m/s]

1997| 1998| 1999| 2000| 2001| 2002| 2003| 2004| 2005| 2006| 2007| 2008| 2009| 2010
January 16 19] 17| 21]19|18| 16| 19| 20| 14| 20| 14| 13| 14
February 22122124121 24| 21| 15| 23| 17| 16| 18| 17| 22| 1.7
March 231 27| 22| 25| 23| 22| 18| 20| 19| 22| 19| 22| 25| 2.2
April 31| 25| 21| 22| 23| 22| 25| 18| 20| 19] 15| 20| 15| 16
May 2619|1916 21|19 18| 19| 17| 16| 16| 16| 16| 20
June 18|119| 18| 18| 22| 18| 15| 14| 17| 14| 14| 14| 17| 17
July 221 20) 19| 23|18 19| 18| 16| 14| 12| 17| 17| 16| 14
August 18| 17|12 |15 14| 17| 14| 15| 13| 15| 15| 14| 14| 1.2
September 16(19) 13|15 18| 17| 15| 12| 12| 11| 15| 15| 13| 1.3
October 1817|1815 12|19 | 17| 11| 11| 12| 12| 11| 15| 1.2
November 19|19 22| 17| 21| 17| 14| 21| 12| 17| 17| 14| 15| 14
December 22 18] 23| 15| 16| 17 18] 14| 18] 12] 13 19]16] 19

Tablel0.2.91: Montlyl average wind speeds [m/s] in the period betw28hQL80the Paks station

Winds are calm for 2.2% of the year, but fluctuation among years is quite large; for instance, this was only true
in 2002, but stood at 4.5% in EQfifel0.2.9D).
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Figurel0.2.9: The relatifeequencgf hours with calm winds [%] by year at the Paks sta?@h0(1997

In terms of the monthly distribution of hours with calm winds wegraegl&X&t€1 Q) that weather with no wind
can be expected at the end of the summer and the beginning of au@ehwbékLgitst the greatest likelihood,
and least frequently during early springAptdych

File namé&?AKSII_KHT_10_Eghajlatjell_EN 45114



MVM Paki$. Zrt. Environmental Impact Stuc
Implementation of New Nuclear Power Plant Units at the Paks Site Climate Profile of Paks and Its Environs Within a 30km F

As zcBsle nd ese | -art kv [Bply
havonta Paks=22@01 o
6% -
5,0
o | -
5% 44
40

4% - -
3% - '
20 2,3 22
2% -

1% -

e LT

A sz®l csendes -[r%k hraevloantt2av PegROka3KTbgriclbtoageanayimou(s With @alm wind [%] per month at the Paks station

Figurel0.2.910 Multannual average of the relatgriencygf hours with calm wifid] per month at the Paks station

The relativierequencyf average winds by speed were also ex&igimed(.2.911), based on which one may
state that winds betweer2th/s blow most frequently, followda iylm/s, then the Rd/s range. Wind
speeds between-brii/s occur at a lower percentage, and those above 6m/s quite seldom.
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Figurel0.2.911 The relatifeequencyf average wind speed [%)] at the Paks stati@010997
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Figurel0.2.912 presentshe average daily progression of wind speed broken down by seasons. One may see
wind speed is greater during daytime hours than at night, as well as evening and morning hours. The highes
usually occur between 1 and 2 PM, while the lowesarvdleesxpected between midnight and 5 AM. The daily
fluctuation of wind speeds is generally greatest at springgjneuitl. ®west in wintem/§).
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Figurel0.2.912 Daily average progression {A®B0) of wind speed [m/s] at the Ba&n st
10.2.9.3Maximum wind gusts

Aside from average wind speed, wind observations also extend to cover determining the strength of wind g
table below presents the development of maximum wind gusts during the year2(iwermkd®@iown by
monthgqTablel0.2.92). The strongest gust of 24.8m/s in the period was registered on 19 November 2004.
however, did not exceed the absolute maximum measured to date: 31.6 m/s (3 February 1985). Maximum win
October 2009 (21.2m/s) and November 2004 (24.8m/s), however, did exceed the highes values for Octc
November during the period before 1997.

Monthly maximum wind gusts
[m/s]
1997 1998 1999 2000 2001} 2002 2003 2004 2005 2006 2007 2008 2009 2010
January 13.6| 13.5| 16.5| 20.1] 15.3| 16.8| 13.3| 14.9| 15.1] 17.6| 21.6| 19.7| 10.1| 17.2
February 19.5| 23.7| 14.9| 17.4] 18.2| 15.4| 15.3| 17.7| 12.1] 13.9| 19.5| 14.8]| 16.3| 18.1

March 18.5| 21.6] 13.5| 20.1] 16.0| 19.8| 17.7| 15.6] 15.4| 17.7]| 16.2| 18.8] 20.1| 15.4
April 22.5/19.2| 144 | 18.4| 19.2]| 14.0| 20.5| 15.8| 14.0] 16.5] 15.5| 18.0{ 17.0| 14.5
May 17.6] 16.0] 15.3| 17.6| 18.8] 15.5| 14.9| 15.1| 17.6| 15.0] 19.5| 13.0{ 14.4{ 21.9
June 18.3/ 17.7] 19.1| 14.5] 18.0| 17.1| 14.2| 18.5| 14.4| 19.3| 17.3| 17.2/ 17.3| 16.4
July 19.4/ 16.3| 13.4{ 18.6/ 13.1| 14.6] 17.9| 13.8| 121 18.0| 17.0] 14.4| 15.6] 13.5
August 24.0| 13.3| 15.9| 14.9] 14.2| 15.1] 21.0] 13.4| 14.7| 15.7] 16.9| 18.7| 13.6| 18.6

September | 19.2| 13.1]| 12.0{ 15.5| 16.1] 11.5| 14.1| 15.2| 12.7| 11.4| 14.0] 20.1| 15.4| 16.5
October 16.7/ 15.7] 12.2| 11.6] 9.8 | 20.4| 19.8| 12.0] 11.2] 19.4| 14.9| 13.0| 21.2| 14.4
November | 14.7|13.8| 11.8]| 12.2| 16.5| 14.9| 11.3| 24.8| 13.1] 16.1| 15.7| 14.9]| 11.9| 13.0
December | 15.9] 14.5| 13.3] 10.8| 13.0| 12.8| 19.3| 14.2] 14.6| 10.7| 13.6| 18.3] 12.4| 18.7

Tablel0.2.2: Maximum wind gustsronth (199010) at the Paks station

10.2.9.3.1 Relative frequency of maximum wind speeds

Tablel0.29-3 shows the relatifrequencef maximum wind gusts by wind speed and wind direction, in the annu
timeframe. Regawglirequencly direction, the direction of maximum wind gusts is northwest in most cases, follo
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by the southerly, then the -northwest directions. Looking at speed, wind gusts -detygeecc@r most of the
time, but those betweétmls and-8nis are also common. Wind speeds exceeding 12m/s only occur at in low
proportion during the year, and those exceeding 17m/s only seldom.
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Relativdrequencyf maximum wind speed by wind direction (%)

v (m/s) |Calmwing N NNE| NE | ENE| E ESE| SE | SSE S SSW| SW [WSW W |WNW NW | NNW| Total
[0.0to 0.1) 0.769
[0.1to0 1.0) 0.179| 0.303| 0.211| 0.033| 0.044| 0.042| 0.252| 0.192| 0.273| 0.158| 0.461| 0.195| 0.267| 0.338| 0.612| 0.185| 3.745
[1.0 to 2.0) 0.675| 1.279| 0.784| 0.111| 0.236| 0.303| 1.367| 1.029| 1.312| 0.637| 1.22 | 0.644| 0.964| 0.821| 1.787| 1.196| 14.385
[2.0 to 3.0) 0.626| 1.101| 1.328| 0.383| 0.684| 0.684| 1.743| 1.251| 2.123| 0.855| 1.166| 0.756| 1.163| 0.748| 1.576| 1.242| 17.428
[3.0 to 4.0) 0.478| 1.152| 1.560| 0.529| 0.879| 0.649| 1.291| 1.010| 2.241| 0.869| 1.196| 0.624| 0.971| 0.751| 1.280| 0.937| 16.419
[4.0 to 5.0) 0.385| 0.860| 1.344| 0.524| 0.811| 0.494| 0.927| 0.748| 1.518| 0.647| 0.969| 0.489| 0.739| 0.594| 1.214| 0.783| 13.045
[5.0 to 6.0) 0.401| 0.674| 1.048| 0.436| 0.491| 0.218| 0.654| 0.447| 1.092| 0.535| 0.689| 0.394| 0.667| 0.543| 1.201| 0.823| 10.314
[6.0 to 7.0) 0.290| 0.477| 0.638| 0.225| 0.204| 0.135| 0.366| 0.259| 0.723| 0.369| 0.482| 0.259| 0.433| 0.392| 1.150| 0.704| 7.106
[7.0 to 8.0) 0.253| 0.301| 0.371| 0.128| 0.106| 0.072| 0.220| 0.172| 0.405| 0.241| 0.362| 0.171| 0.327| 0.320| 0.922| 0.784| 5.155
[8.0 to 9.0) 0.192| 0195 0.193| 0.074| 0.060| 0.032| 0.160| 0.051| 0.229| 0.132| 0.250( 0.118| 0.222| 0.237| 0.818| 0.631| 3.593
[9.0 to 10.0 0.100| 0.125| 0.109| 0.033| 0.012| 0.011| 0.072| 0.040{ 0.109| 0.077| 0.178| 0.083| 0.134| 0.190| 0.688| 0.551| 2.512
[10.0 to 11.( 0.079| 0.074| 0.095| 0.014| 0.7 | 0.007| 0.044| 0.018| 0.028 | 0.035| 0.130| 0.058| 0.088| 0.148| 0.538| 0.440 1.803
[11.0 to 12.( 0.051| 0.030| 0.040( 0.007| 0.007| 0.011| 0.019| 0.009| 0.004 | 0.011| 0.086| 0.047| 0.060| 0.086| 0.470| 0.376| 1.314
[12.0 to 13.( 0.042| 0.021| 0.018| 0.002| 0.002 0.004| 0.005| 0002 | 0.011| 0.049| 0.021| 0.051| 0.063| 0.315| 0.255| 0.860
[13.0 to 14.( 0.025| 0.009| 0.009 0.002| 0.002| 0.005| 0.004| 0.026| 0.019| 0.012| 0.056| 0.227 | 0.185| 0.580
[14.0 to 15.( 0.021| 0.005| 0.009 0.002 0.002 0.019| 0.021| 0.011] 0.016| 0.150| 0.120| 0.375
[15.00 16.0] 0.009| 0.002 0.009| 0.005| 0.011| 0.016| 0.090| 0.090 0.230
[16.0 to 17.( 0.005| 0.004| 0.002 0.004| 0.002| 0.002| 0.011| 0.090| 0.040 0.158
[17.0 to 18.( 0.004| 0.002 0.002| 0.002| 0.004| 0.002| 0.049| 0.023| 0.086
[18.0 to 19.( 0.004| 0.004| 0.002| 0.004| 0.018| 0.025| 0.055
[19.0 to 20.( 0.002 0.019 | 0.016| 0.037
[20.0 to 21.( 0.002 0.002 0.002 0.007| 0.007| 0.019
[21.0 to 22.( 0.004 0.002 | 0.002| 0.007
[22.0 to 23.( 0.002 0.002
[23.0 to 24.( 0.002 0.002
[24.0 to 25.( 0.002| 0.002

Total 0.769 |3.8156.613 7.762 2.501) 3.542 2.659 7.12( 5.233 10.062 4.580 7.326 3.912 6.131 5.338 13.223 9.415 100.004

Tablel0.29-3: The relatifeequenclo] maximum wind gust by speed and direction at the Paks s28tlé) (1997
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10.2.9.3.2Return values of maximum wind gusts

In addition tbbequency al ue s, t h @00 ¥early 4eturn pediqds of Maximungustadwere also
determined (with Gumbel ds statistical met hod) . Ba
expected every two years on average in the vicinity of Paks, that of 24énhioagritude as strongdyale

can occuapproximately once every 10 years, winds of 30m/s once every 500 years on avé&bays, while 34
hurricane strength winds just once ©@8ryé&arsablel0.2.9).

Maximum wind gust return values shown asnali®l distribution
Return period Maximum wind gust

(years) [m/s]
2 20.7
4 22.2
5 22.6
10 23.9
20 25.1
50 26.7
100 27.9
200 29.1
500 30.7
1,000 31.8
2,000 33.0
5,000 34.6
10,000 35.8
20,000 36.9
100,000 39.6

Tablel0.2.9%: The Gumbel distribution of maximum wind gust return values in respect of the Paks station
(based on data from 12810)

Days when the maximum wind gust exceeds 15m/s are called moderbiguyel®.88t8shows the average

and maximum number of such days per month for the period b@@i€rattB87Paks station. Moderate gale
force winds can usually be observed most often in March (3 days), and they also appear inuhg months of
February and Ay on an average of 2 days each. The greatest number of days with moderate gale force wint
measured in March 2000.

Viharos napok (fx>15 m/s) 82010
12 nap+
10
10nap - - 9
8nap
6 nap - 5 5 5
4 4
4 nap 2 3 3 5
2,1 2 2
1,
2nap 1, 1,6 1,4 1 1 ! . . ]
U ‘ ‘ J 1o og |07 %90
Onap T T T T T \J \J \J \I_l \l_l 1
J F M c M J J A S o N D
OCtl agos@Maxi m§l i

Vi haros napok (fx>15 m/s) 8§ t201®)gAverageRanid nmagimum mnitmperof Hagswiith nsodefatm gale Foecd wimmsn (1
(fx>15m/s) in Paks (12070)

Ct | a g oisAveBagd valles k
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é nigp days

Figurel0.2.913 Average and maximum monthly mefrdlbgs with moderate gale force wind2@109at the Paks station
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10.2.9.4Atmospheric stability conditions

The relativieequencgf synoptic wind speed and wind direction according to the Pasquill Index concerning the Paks stationz@Bhnual level (1997

The relativérequencyof synoptic wind speed and wind direction according to the Pasquill Index

P.I.| Calm wind / varia| N | NNE| NE| ENE| E | ESE| SE| SSE| S | SSW SW| WSW W | WNW NW| NNW Total
[0.0tc 0.7 A 0.0 0.0
B 0.1 0.1
C 0.1 0.1
S 0.6 0.6
E 0.6 0.6
F 3.7 3.7
[0.1to 1. A 0.1/ 0.0|0.1f 0.1 (0.0 0.1 (0.1 0.0|0.21f 0.0 |0.0| 0.0 |0.0/] 0.0 |0.0|] 0.0 0.9
B 0.1/ 0.0|0.1) 0.1 |0.2{ 0.1 (0.2 0.0|0.2] 0.1 |00O| 0.1 (0.0 01 |02} 01 1.5
C 0.1/ 0101 0.12)0.2{ 0102 0.2|0.2] 0.1 |00| 01 (0.1) OO | 02| 01 1.3
S 0.7/ 0.3]10.3| 0.2 (0.2 0.3(0.3] 04|0.3] 0.3 |0.3| 04 |06/ 0.7 | 07| 0.6 | 6.8
E 0.5/ 05|02/, 0101 0.1 0.2/ 0.2({0.2| 0.2 0.1 0.2 |0.2] 0.2 | 02| 0.4 3.6
F 1.3| 1.1|05| 0.2 0.2 0.1|05| 0.7|0.7) 0.6 |0.8| 0.8 |06 1.0 (11| 14 | 115
[11to2.9] A 0.2 0.3|05/ 05(0.3] 0.3(0.4| 03|02 0.2 |0.2| 0.1 |02 0.1 |0.1|] 01| 4.0
B 0.3] 0.3|06| 05(0.3] 04(05| 04|03] 0.3 |0.2| 0.2 |0.3] 0.3 |03| 03| 56
C 0.2 0.3|0.2] 0.3|0.2{ 0.3(0.4| 0.2({04| 0.2 02| 0.2 |02/ 0.2 [ 04| 03 4.1
S 0.0 0.7/ 05|05 04 (0.3] 03|05/ 06|06/ 0.3 |0.2| 06 |0.7) 09 | 11| 11| 93
E 0.2 0.2|0.2)] 0.0|0.0f 0.1 0.2/ 0.3({04| 0.1 0.1 0.1 |02 0.1 |0.2| 0.3 2.8
F 0.3 0.4|0.2] 0.1|0.0f 0.0(0.1] 0.3({04| 0.2 |0.2] 0.2 |0.2] 0.2 | 02| 03 3.3
[21t8.1)] A 0.2/ 0.3|0.3] 0.2 (0.0 0.0|{0.1] 0.2|0.4| 0.2 0.1|] 0.1 |02 0.1 |01]| 01 2.7
B 0.4/ 0.3|/0.6/ 0.2 0.1 0.1 (0.3 04({05| 04 [04| 0.2 |04 0.2 | 05| 04 5.4
C 0.3 0.3|/0.3/ 01|01 0.1 0.2/ 0.2({0.3] 0.2 0.2 0.2 |02 03 [ 05| 05 4.1
S 0.6/ 04]0.7 0.2 (0.1] 0.1 (0.2 02 |05/ 0.3 |03| 04 |03] 05 | 11| 09| 6.7
E 0.0 0.1]0.1| 0.0 0.0/ 0.0{0.2f 00 |0.1| 00 |O.0f] 00 |0O0O| 0.0 ]| 0.7
F 0.0 0.0|0.1f 0.0 |0.0 0.0/ 0.0|0.2]| 0.1 (0.1| 0.0 |0O.0 0.0| 0.0 | 0.7
[31t0 5.4 A 0.0| 0.2]0.0 0.0/ 0.0({0.1f 0.1 (0.1| 0.1 |0.0] 00 |00 0.1 ]| 0.9
B 03| 0.4]0.3| 0.1 0.0(0.1] 0.2|08]| 0.6 | 05| 03 |0.1] 0.1 | 03| 04 | 46
C 0.5/ 0.3]|0.2] 0.1 0.1/03] 0.1|04| 02|02 0.2 |0.1f] 0.3 |0.7| 0.6 4.0
S 05/ 04]0.2| 0.1 (0.0 0.0(0.2] 0.2|04| 05|02 03 |02 05 | 17| 14 | 6.9
E 0.0[0.0 0.0(0.0] 0.0 |0.0| 0.0 |0.0 0.0 02
F 0.0| 0.0|0.0 0.0l 0.0 |0.0f 0.0 |0.0 0.1
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The relativérequencyof synoptic wind speed and wind direction according to the Pasquill Index
P.l.| Calm wind / varia| N | NNE| NE| ENE| E | ESE| SE| SSE| S | SSW SW| WSW W | WNW NW| NNW Total
[5.1to7.1) A 00 0.0 0.0
B 0.0/ 0.0 | 0.0 0.0/ 0.1 |0.1| 0.0 00| 03
C 0.0/ 0.0 | 0.0| 0.0 |0.0 0.0 0.0/ 0.1 |0.2| 01 00| 01| 01| 07
S 0.0/ 0.1 0.0 0.0/ 0.0|0.0f 0.1 |0.1| 02|01 01 |07 04 1.8
E 0.0 0.0
F 0.0 0.0
[71t010.1 A 0.0 0.0
B 0.0| 0.0 0.0
C 0.0 | 0.0 0.0 0.0
S 0.0 0.0 0.0 0.0 | 0.0f 00 |0.0f 00| 02| 0.0 0.3
E
F
[10.1t013.] A
B
C
S 0.0 0.0| 0.0 0.0
E
F
Total 5.1 75 6.8|6.3] 3.6(2.2| 26|4.9/ 50|75 55(4.9| 51 (4.8 59 |10.3 9.9 |100.0

Note:
P.1.1 Pasquill Stability Indices
AT Extremely unstable
B71 Unstable
Ci Slightly unstable
Di Neutral stability
E1 Slightly stable
F1 Extremely stable

Tablel0.2.%: The relatieequenclo] of synoptic wind speed and wind direction according to lideRatqhél Paks station at annual levelq10p7
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10.3 MICRO ANIVESOCLIMATE IN THEVIRONMENT OF TENVISAGESITE OFKOPERATIONS

10.3.1ANALYSIS OF DATA FRTHE FOUR WEATHER BODAIS IN THE ENVIRENT OF THE ENVISBGE
SITE OF OPERATIONS

The Hungarian Metdogical Service (OMSZ) conducted the profiling of the envisaged site of operations by ana
data measured between 1 April 2012 and 30 Novembe
been in operation since 1979, as well aslthitieaal t temporary weather stations that were deployed in the scope
t he L®vai Project.

The customary measurement and data acquisition procedures were also applied at the 3 temporarily deploye«
thereby ensuring the comparability of data.

Locations of the weather station under consideration

m to the W of

o] Paks station, app t
( §z0), approx. 1

0 Paks, Boat house
bank of the Danube

o] Paks, Geszteny®s utca (AGHWzafentylPRs MNuacleedro)PR
grounds, on the western limits of Paks

o] Usz- - d, Bar8ka Water Works, approx. 5km to th
of the Danube
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Figurel0.3.11: Automatic Weather Station mast locations

The following meteorological parameters were measured during measurements.

. Calculated data
Measured elem| Sampling frequer (projected to 10 mis) Stored value

Air pressure 1 minute Average, minimum and maxin Average

Wind speed 2 seconds Maximum and its duration, ave Maximum and its duration, avera
Wind direction 2 seconds Maximum wind gust direction, a Maximum wind gust doactiverage
Air temperature 1 minute Average, minimum and maxin| Average, minimum and maximum, mq
Atmospheric 1 minute Average, minimum and maxin Average

humidity

Tablel0.3.11: Measured metetogical parameters

Data measured at the Paks station in the April 2012 to March 2013 period was first correl264d sk rdge1981
val ues t hat were described earlier, t hen tihonth 4 we

(April 2013 to November 2013) data series were compared with one another.

In part, these examinations permit determining the extent to which the period under consideration deviate:
average conditions, moreover whether or not any eastteriaifierence can be detected in the surroundings of the

Paks Nuclear Power Plant.
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10.3.1.1Comparison of data from the Paks weather station for the period between 1 April 2012 and 3
November 2013 with the mailthual average

As introduction, we are goiptawide a brief overview of how the weathewuphameohd Hungary in the period
between April 2012 and March 2013. Regarding nationwide conditions, the period designated for examinatiot
extraordinary from multiple aspects. These 12 maithsmieoth temperature and precipitation extremes.

The nationwide average temperature developed way aboesarthal mudiiage in every month, with the exception of
two montidsDecember 2012 and March 2013. The greatest anorAaly)(+3.Wv a s in Mevenwerd beitd

differences worthy of mentioning also occurred during the summer months. After the 9th warmest spring, June
turned out to be the 4th warmest June and August since the timeline began in 1901, while July was the hott
record to date. All in all, the summer period in 2012 is considered to be the 2nd hottest summer over the past
This trend was also left unbroken by autumn average temperatures; the 4th warmest autumn was recorded
and the winter of 20113 occupies a place in the top tertile (33rd). At the same time, the mean temperature of Mar
is notable, asitwas®2 col der than usual in terms of the nat|

In terms of precipitation conditions, one can find examplescofidmti ¢éattge part of 2012 can be characterised by
extraordinary aridity, with two months topping the list that has been recorded since 1901: jushr@dal of the m
average fell in March 2012 (2mm), while August saw 14% (7.6mm) of the uskiabaimesstwa months the
driest March and August from the last 112 years. Through to October, there were but two months that re
customary values. A change, however, set in beginning with October, and the country had to struggle with a
amount of extra precipitation from December. The winter of 2012/13 was the 4th wettest winter in Hungary s
more than two and a half times the usual amount fell in February. The greatest incremental, however, can t
March 2013: nationvaderage total precipitation was 345% of normal, which is extraordinary even reflecting up
year, and in terms of how flooding developed.

10.3.1.1.1 Temperature

During the period under consideration, every month but two can be characterised widraypesatigarizinp
relative to the thirty year avdragerel0.3.12). The values from between-208Q were exceeded most by the
mean temperature for November: All in all, November 20Zwasv2a9 m eak at thelPaks statioh..One can

also see a positive deviation above a degree and a half between June and September 2012, moreover in the
months of year 2013. The weather was cooler than average in December 2012, yet a significardamegative anc
be seen in March 2013: the first month of spring pka®edd.® | der t han usual

The development of mean temperature anomalies was consistent with the average nationwide trends in evel
the period under consideration. In most montlm)sctmatitere a few tenths of a degree warmer relative to the
nationwide average were typical for the area.
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Figurel0.3.12: Deviations of monthly mean temperatures frorratieuadwdiierage (12R1.0) at the Paks station in the
04/201203/2013 period

One can talk about summer, hot or sweltering days if the daily teraperp e ak v al ue reaches
35AC respectively. The devel op men tTabkl.3.22toecermng thd e r
Paks station. The impression during thel qedeicia is clearly one of warmer conditions in each category. The bigg
deviation in the number of summer days can be seen in September, 18 days of the usual 11 met this criterion
hot days, the greatest difference can be observed i0 Aagsistidte than normal were registered. Significantly more
than the average sweltering days were noted in two summer months, July and August; there were seven more
for both months. All in all, July and August brought the most hot threshold days

Number of summNumber of ho|Number of swel't
201] Average for 198010 | 201 Average for 198010| 201] Average for 198010

April 5 2 3 0 0 0

May 13 11 4 2 0 0

June 21 18 11 6 1 1

July 30 25 18 12 8 1

August | 29 24 21 11 9 2

Septemi 18 11 8 1 0 0

October| 0 2 0 0 0 0

Tablel0.3.12: The number of summer days, hot days and sweltering days at the Paks station diLdB/g 018 @dd2)12
along with mediinual averages (1:2810)

10.3.1.1.2 Air pressure

Based on the maltinual averag@ieigurel0.3.13), sea level pressure is lowest during April in the vicinity of Paks, anc
this was also fulfilladhe period under consideration (1008.0hPa). At the same time, the highest average wa
registered in January, rather in November 2012 (1017.9hPa), which was unlike the usual progression. The Jan
(1014.4hPa) is even exceeded by six mowpithsuddiat, September, October, as well as the aforesaid Novembel
and December. The greatest deviation relative teatheuadudtierage can be seen in January and March: mean
sea level pressure was 7.5hPa lower than usual in both of these m@oha.wasgthst only month when sea
level pressure exceeding the thirty year average was registered.
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Figurel0.3.13: Monthly mean sea level pressure at the Paks stgtthe 64/201@3/2013 period, along with-amaitial
averages (1920D10)

10.3.1.1.3 Atmospheric humidity

The chart about the monthly average potential evaporaffeigurali®e3.44) shows that in spring and summer
2012, significantigher values than the +anttual average were given as the result. In nationwide terms, this peric
was dryer and considerably hotter than normal, and that was also the case in the vicinity of Paks. Atmospheri
was lower in every month ipehisd at Paks, and this combines with some months that weréAc®sew5 me r ;
all of this together resulted in the atmosphere becoming drier, in other words, the absorption of a lot more ev
than the average became possible. The peged Retiwbdanuary shapeg close to the average in terms of
potential evaporation, then lower values than the normai2bath W&l registered during the much wetter and
partly cooler period in February and March. Lowest potential evapotatiadn Wasember during the period
under consideration, and highest in August.
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A potencilis parolgés atlagos értékei havonta Paks allomason a 2012.04-2013.03.
id6szakban, valamint a sokéves atlagok (1981-2010)
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A potenci 8lis p8rol g8kl dm8sagmdd ®20BRked® 4 Rarvakban P aREH0)iaAvdragd potentials o k ®v e
evaporation values by month at the Paks station during t68/Q82®Dp2riod, along with-amnitial averages (1:2810)
s 0 k ® vii mul§ahnuagwgrage

Figurel0.3.44: Average potential evaporation values by month at the Paks station durir@gtBe i #0iii, along with
multiannual averages (12810)
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Figurel0.3.15: Average relative humidity values by month at the Paks station duriii@3f200a8/petiad, along with-multi
annual averages (1:2810)
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The ratio between relative hymidde nd t he airdés actual vapour press.u
vapour content in the air is increased, vapour pressure no longer grows after a specified value is reached, conc
precipitation forms instead; this is the@sataptiur pressure.

In the first half of the period under consideration, the relative humidity values that were seen at the Paks sta
below average, and above it during the second half of the period. Basexhouathaveraltje, relative ditymi

reaches the highest average value in December (84%), and the lowest on in April (65%). Both the minimun
maximum were positioned differently during the designdteglipstiagi 15): The lowestlua may be observed

in August 2012, which is well below even the loveestuaiutalue (50.4%), while the highest average relative
humidity appeared in November (85.9%). The greatest difference came about in the case of the August re
parametarnder review turned out 17.6% lower than normal.

10.3.1.1.4Wind

The progression of monthly average wind speeds was well alignedrnouakeavertéige during period under
consideratioRiurel0.3.36). Differences @D.5m/s can be observed relative to the customary values (values beloy
the average appeared in every month except January). Lowest average wind speed was noted in Octo
November (1.2m/s), and the highest in April 2012 and March 2013 (Bame&t)déhiatgpn from normal can be
observed in November, this month is characterised by average wind speed that is 0.5m/s lower than usual.

Havi 8tlagos sz®I| sebesx0®g3e.k0 P.ak
valamint a soR®@®es 8tl ac
2,5m/s-
2,0 m/s —]] e
1,5m/s
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0,0m/:. T
c M J J A sz o N D J F M
0201213 Os o k ®v

Havi $z®lagolsess®gek P21 38I103om8 ddkis za kd @ h2 .1RB20) Momthlynaverage wind dpe@dseatsthe Pakd a g o
station during the 04/2082013 period, along with-anuitial averages (1:2910)
s 0 k ® viimul@nnluaavgrage
Figurel0.3.16: Monthly average wind speeds at the Paks station duringithad/RaiZperiod, along with-ammtial
averages (192010)

All in all one can say that similarly to averageedndsnthly maximum wind gusts also developed around to the
multannual averages with good approximation. There is one bigger deviation that ckigbestih8ef)eid (

June 2012, when a wind gust more than 6m/ghgreatemal was also registered. The greatest maximum wind gus
in the period is likewise linked to June: 23.7m/s. The lowest value was noted in November (12.2m/s), and this |
month in which the greatest negative anomaly relative tantihgalnraugrage can be observed. Linking the
minimum and maximum values to the customary months is not possible: based on the reference period, th
value can usually be observed in March and the lowest in December, in contrast with this year.
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Figurel0.3.17: Monthly maximum wind gusts (the biggest gust of the respective month) at the Paks statiori during the 04/:
03/2013 period, along with-ammtial averages (rarntiual average of monthly maximum wind gus2§)1(1997

The biggest deviation relative to the customary values for days with moderate dapufetOedviB)asig be

seen in Manc2013: exactly seven times the days met this criterion. The value for January also stands out, mo
four times the normal one was noted. Unlike-dinaualiiverage, there were five months in which not a single day
with moderate gale force wasdegistered (April, July, September, November, December).
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winds at the Paks station during the 08872023 period, along with-amuitial averages (1:2970)
s 0 k ® viimul@rnnlabagerage

Figurel0.3.18: The number of days with moderate gale force winds per month at the Paks station dO3W20the 04/2012
period, along with rartiual averages (1:29%0)
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10.3.1.2Comparison of data from the four weather stations in Paks for the period between 1 April
2012 and 31 March 2013

10.3.1.2.1 Temperature

Monthly mean temperature trends from the four stations deployed at Paks and its vicinity are well aligned
another, buhe lesser climatological differences of the various measurement locations are aBiguepresented
10.3.99).

Regarding the overall period, average temperatir€ j11.99t t he Paks awealeORALCk 4 eB®s
than average temperature measureldCht The Paglse Ges
|l ast two stations could suggest urban ther mal ef f

difference between monthly mean temperature data from the two stations during the designated period appe
case of Geszteny®s and UsZ  wlarimerDeocre mhaemrt 210yl 2a v(er
monthly mean temperatums|asity is greatest regarding the Paks and Paks Boathouse stations (the distance be
them is the smallest); average deviation between the various measured da@.is jutl.&8 t wo st at

from each other most on average are PaksilBesath and Paks Geszteny®s; aver
comesto0OBC i n respect of the entire period.
Havi k°z®phr meRe®Bl 68Bel
255C -
208C -
15iC -
10¢C |
OA'C . . . . . . . 'l_l—i—ll |'|_I_| | |"—|_| | "m ‘ “
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Opaks BPaks, C:HOPaks, GeBbUsz

Havi k©°z®phRm®2 GRXK.l 3 .e Moty ekl ieMmpenakures in the 00&2Q023 period

Figurel0.3.199: Devel opment of monthly mean temperatures at t he
the 04/201R3/2013 period

The highest maximum temperature at all four stations can be pinpoinfEabielAl8)it Gnd a value above
38AC can be seen at each of them on at | east one ¢
the individual stat i ons & wduid gnly etsdrve differerices ofmo rhoe2dngrelr a t
That notwithstanding, one can still select the warmest measurement location among the series of stations: |
months, the highest maximum temperature value was noted at the Paksystatéen The\greatest maximum in
the period, however, was noted at the Paks Boathouse station on ALt 6 (397 e hi ghest ma:

the Paks station to date was®3Z5 measured in 1992, a r ec oin Augusth at
2012 at all four stations now broke. Apart from that, a new record was set in the month of April; the previou
29.3A C, l' i kewise from 1992, was eclipsed by the ma:

Paks Gesdatione ny ®
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The typical location of maximum temperatures can be chosen regarding the period under consideration the
these values are associated with Paks Geszteny®s

into acount , t he | owe st maxi mum temperature dat a al
temperature was1AC t here in December
Maxi mum temperature extremes
Paks Paks Boathouse Paks Ges: Usz - d
Lowest Highest Lowest Highest Lovest Highest Lowest Highest
April 8.5 31.8 8.6 30.2 30.2 7.9 29.1
May 11.8 32.8 12.4 31.8 31.7 12.2 30.6
June 20.6 36.4 20.0 35.9 35.9 20.0 36.0
July 24.3 38.7 24.9 37.4 24.3 37.3 38.1
August 23.9 39.0 24.2 39.7 24.3 38.8 38.4
September 33.3 16.4 32.4 16.1 32.6 16.4 32.7
October 4.4 24.7 4.3 24.2 24.1 4.3 24.8
November 7.3 20.1 19.6 19.3 7.0 19.2
December -1.7 13.3 -1.6 13.3 12.6 3.9 12.4
January 0.0 13.1 0.1 12.4 12.2 0.0 11.8
February 0.1 12.7 -0.8 12.4 12.1 -0.9 11.8
March 0.4 20.4 0.4 19.8 19.7 18.4

Tablel0.3.13: Maxi mum temperature extremes by month at the Pa
04201203/2013 period

Mi ni mum temperature extremes
Paks Paks Boathouse Paks Gesi Usz-d

Lowest Highest Lowest Highest Lowest Highest Lowest Highest
April 10.9 -6.3 5.0 5.7 6.7 5.2 10.9
May 15.8 4.0 17.5 3.8 11.2 4.7 17
June 20.6 20.5 214 9.4 20.1
July 22.4 10.0 21.2 10.9 22.3 12.6 20.3
August 20.3 7.4 21.0 9.9 23.5 8.8 21.5
September 17.9 3.7 18.3 4.9 17.9 5.5 12.5
October 14.8 -1.0 15.3 -1.0 14.8 0.0 15
November 8.8 -1.8 8.6 0.3 8.8 -1.0 9.5
December 6.6 -10.7 5.7 -8.7 6.0 -10 6.4
January 6.0 -71.4 5.8 -6.8 5.7 -5.5 5.8
February -11.3 7.3 -11.3 6.3 8.1 6.7 6.7
March 9.2 9.5 8.8 -6.6 9.2 -1.7 8.8

Tablel0.3.4: Mi ni mum temperature extremes by month at the Pa
04/20103/2013 period

Minimum temperatexéremes were also colledtabl€L0.3.14). With the esption of February, the lowest minimum
temperature was measured at the Paks station every month. Comparing that to maximum temperature data c
that of the four stations, Paks station is the one with the greatest monthly temperatrdofivestiationndim
temperature during the period was registered at t

Dominance was not as great in the case of the highest minimum temperature, but these also occurred at the F
in half the months. The higheétnom temperature of the periodd23.5was measur ed at t |
station on August 6, which broke the previous standing record frodi@Q03 (22I’Th e mi ni mum t em
in July also exceeded the highest values to date atahed®ak® aks Geszteny ®s At at i
2009).

Comparing warm threshold days at the four stations reveals no major diffelén8els, (T@l3e8, 10.3-1).

The most summer days were registered at the Paks Boathouse statidn (118)ea | ea st at Us
di fference between them is just 6 days. The Paks
days), so the difference between these two stations for this threshold day is somewdatsgreagenambér of
sweltering days developed close to identically at the four locations; a temperaturdi€excess of 38 day s
noted at Paks, with 17 such days each occurring at the rest of the stations.
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Number of summer days
Paks Paks Boathouse Paks Ges Usz
April 5 4 4 3
May 13 14 14 12
June 21 21 21 21
July 30 30 30 30
August 29 30 30 28
September 18 19 16 18
October 0 0 0 0

-

Tablel0.3.15; Number of summer days by month at the Paks, P

04/201203/2013 period

Number of hot days ( Tma

Paks Paks Boathouse Paks Ges| Usz
April 3 1 1 0
May 4 2 2 1
June 11 12 11 10
July 18 16 16 16
August 21 18 19 18
October 0 0 0 0

Tablel0.3.36: Number of hot days by month at the Paks,i Paks
03/2013 period

Number of sweltering day
Paks Paks Boathouse Paks Ges Us z
April 0 0 0 0
May 0 0 0 0
June 1 2 1 1
July 8 8 8 8
August 9 7 8 8
September 0 0 0 0
October 0 0 0 0
Tablel0.3.377"Number of swel t e ng days by month at the Paks,

roi
04/20103/2013 period

10.3.1.2.2 Air pressure

Since the four statidas least in terms of extended area précasséscated quite near to one anotheontidym
valuesKigurel0.3.110 of sea level air pressures essentially do not reflect any substantial dif2temties(aith 1
a hPa deviations resulting).

The highest sea level pressure in the period, 1035.5hPa wés naedsuré he Paks Geszteny
2013, while the lowest one at the Paks station on 27 OcitdldeIZDRAR).
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Figuret0.3.110 Mont hly mean sea | evel pressure at the Paks,
04/201203/2013 period
Sea level prage extremes [hPa]
Paks Paks Boathouse Paks Gesji Usz-d

Lowest Highest Lowest Highest Lowest Highest Lowest Highest
April 994.6 1022.8 994.7 1023 994.8 1023 994.7 1023
May 1004.2 1026.7 1004.3 1026.7 1004.5 1026.8 1004.2 1026.9
June 1003.1 1022.8 1003.1 1022.9 1003.1 1022.9 1003.1 1022.7
July 1007.3 1024.5 1007.3 1024.5 1007.5 1024.8 1007.5 1024.4
August 1008.1 1024.7 1008.1 1024.8 1008.2 1024.9 1008.3 1024.7
September 1003.6 1025.7 1003.7 1025.8 1003.7 1025.8 1003.6 1025.9
October 988.8 1024 989 1024.2 989.2 1024.2 989 1024.2
November 992.6 1033.7 992.7 1033.7 992.8 1033.8 992.7 1033.5
December 999.4 1033.7 999.6 1033.8 999.8 1034 999.6 1033.6
January 995.4 1035.3 995.5 1035.4 995.7 1035.5 995.5 1035.4
February 990.9 1027.9 991 1028 991.1 1028.1 991.1 1028.1
March 991.7 1028.8 991.6 1028.9 992.3 1028.9 991.8 1028.9

Tablel0.3.88: Sea | evel pressure extremes by mont h atthet he Pa

04/201203/2013 period

10.3.1.2.3 Atmospheric humidity

Potential evaporation values also showed very similar annual progression at tikégiet Giadbf)s Greater
deviations appeared during the summer half of the ymsentibbavaporation values were higher. Values from the
Paks and Geszteny®s stations exceeded totals from
positions even in respect o 8Bmm,andPaksvsesecand Wwith p282mim) All in (
all, the lowest potential evaporation result is from the Paks Boathouse station: 1117mm.

Relative humidity values likewise reflected greater differences during the summer half, while beindlaose to ide
winter monthBigurel0.3.112).
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Figurel0.3.11: Aver age potential evaporation values by month
stations in the 04/20022013 period
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Figurel0.3.112 Aver age relative humidity values by month at t
the 04/201P3/201period
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10.3.1.2.4Wind

Based on the wind compasses that illustrate thieeglenegf wind directions one can see that wind as an element
of meteorology is something that can show much greater differences even within small distances than the |
exanned so far can. In addition to the definitive effect of large scale weather systems, topographical, surface
builtup coverage characteristics influence prevailing wind directions to a great degree. The most common winc
of the four gtans showed difference in the period under condriguatidn3(113: The prevailing wind direction at

the Paks station was NNW, with S developing as a strong secondary maximum next to that. Wind blew least frc
In the case of the Paks Boathouse station, the most prevalent winds were NW and NNW, while the rest of th
occurred with nearly iderfieguency NNW and NW wind also dominated a
period under consideratn , whi |l e the SSE, S and SE directions
NW wind was unequivocally most common, but NNW also occurred many times, and SSW, S and SE winds
multiple times.
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Figurel0.3.113 The relatifeequencgfw nd di recti ons at the Paks, Paks Boath
04/201203/2013 period
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Our next chart presents monthly average wind speeds forRigupmtOdiil 4. The difference among the four
stat ons is clear to see; the | owest average winds
The average difference between the monthly average wind values of these two stations is 1.4m/s. The wind
Paks Boathouse and Pals ¢ e ny ®s ar e positioned between the tw
the Geszteny®s station were greater for the most
values were noted at the Boathouse station.

Havi 8tlagos sz @Il0sle3b éD3s @
4,0 m/s-

3,5m/s-
3,0m/s+ 7 o 1 -
2,5m/s{ | 1 ] | 7 .
2,0m/sq SRR 11 1 1 = . | | 1]
1,5mis+| |
1,0m/s+| |

0,5m/s| |

0,0m/s T T T T T T T T T T T )
¢ M J J A 74 O N D J F M

Opaks OPaks, C:HOPaks, GebuUusz

Hav8t | agoss®pg@ks-ab2.1@3 .0-Mordhiy average Wiadrspeeds in the @B2A3 period

Figurel0.3.114 Mont hly average wind speeds at the R@RIL0I2Paks
03/2013 period

A sz®l csendes - r 8k Ré&l18t.08.g
12% -

10% -

8% - | | -

6% -

4% -

2% ] |

ST

OPaks OPaks Cs OPaks Ge:OUsz

A sz®l csendes - r §k -2r0ell3a t023v. - ThedeRis\® feagubSeygat hoars vt chlth wiliddin tHe3020262eriod

Figurel0.3.115 The relatifeequencp f hour s with calm wind at the Paks, Pal
in the 04/201@3/2013 period
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Looking at the incidence of hours with calm winds, the stations also shdrigdiffE@ehdes.(Calm winds were
observed more frequently at the Paks and Paks Boathouse stations during the period under consideration than
of the Paks Geszteny®s and Usz-d stations. Having
ssation (5.7%), followed by the Paks Boathouse (4.
station (0.6%).

The charts Figurel0.3.116show the relatifrequencyalues for wind speed. While ims¢leeof Paks wind speeds
between 02Am/s occurred most frequently, the histogram shifted towards higher wind speeds in that of the otl
stationswith values betwee3nl/s being the most common there. Progressing toward higher wind speeds sl
inceasingly lowé&equencyalues, and Paks differs from the other stations in this regard, as well: The greatest
average wind speed that occurred at Paks falSnm'shrari®ye, while far gréegquencgppeared in this interval at

the rest dhe stations, with the highest hourly average wind bétdmgien 13

As z ®1 s e b e gysakkgo rPiask&g &8 V | As z ®1 s e b e gysakkgo rPiask&g & Cs
201202013.03. idrsz §ll om§so®20432MB2. 04
[m/s] [m/s]
18,0-9,0) | 0,01 [13,6 14,0) | 0,01
[12,6 13,0) | 0,07
[7,0-8,0) | 0,05 [11,612,0) | 0,23
[6,0-7,0) | 0,43 [10,611,0) | 0,35
[9,0-10,0) 1 0,45
5060 || 1,27 [8,0-9,0) 11 0,66
[4,0-5,0) | 3,33 [7,0-8,0) | 1,35
[6,007,0) 1 221
[3,0-4,0) | 8,96 [506,00 1 3,89
[2,0-3,0) | 18,71 [4.0-5,0) —1 6,63
; ; ; B3040 11261
[1,0-2,0) | 30,09 [2,0-3,0) | 22,35
[0,1-1,0) | 31,43 {LOZO; | 30,98
0,1-1,0) 1 13,44
sz@lc |57 Sz®l| ¢ 1 476
0% 5% 10% 15% 20% 25% 30% 35% 0% 5% 10% 15% 20% 25% 30% 35%
As z ®1 s e b e gysaBkgo rPiask&g & Ge As z ®1 s e b e gysaRkgo rtlissz&agde @ | |
8§l 1l om8§so204320MB2. 04 201202013.03. idrsz
[m/s] [m/s]
[13,0 14,0) | 0,01 [13,614,0) | 0,01
[12,6 13,0) | 0,01 [12,613,0) | 0,01
[11,6 12,0) | 0,02 [11,612,0) | 0,10
[10,6 11,0) | 0,06 [10,6 11,0) | 0,42
[9,0-10,0) | 0,14 [9,0-10,0) 1 0,51
[8,0-9,0) /1 0,56 [8,009,0) 11 1,12
[7,0-8,0) 1 0,95 [7.08,0) —1 1,74
[6,0-7,0) 1 1,79 [6,0-7,0) | 3,34
[5,06,0) L1 428 5060 1586
[4,0-5,0) | 9,24 [4,0-5,0) 10,97
[3,0-4,0) | 17,01 [3,0-4,0) | 18,48
[2,0-3,0) | 27,93 [2,0-3,0) | 24,75
[1,0-2,0) | 26,39 [1,0-2,0) | 24,42
[0-1,0) 1 957 01100 — 1771
Sz®Il ¢ 1204 Sz®l ¢l 0,56
0% 5% 10% 15% 20% 25%  30% 0% 5% 10% 15% 20%  25% = 30%

A sz®l sebess®g rel at2vi2@y 8k 0 13i sRelgtiddequendyld la ovn 8nsdo ns pae e2d0 1a2 . @3R3 period t at i on
Sz ®| eCalnwidd

Figurel0.3.116 The relatvrequency f wi nd speed at the Paks, Paks Boat hou
04/20103/2013 period (based on hourly average wind speed data)

Our following chart shows greatest wind gust values that occur &iguyebh@oBti ). Out of the 12 months, the
greatest maximum wind gust appeared at the Paks Boathouse station in 9 months, while maximum wind gust
at the Paks station in 8 months out of the four months. The highest value «f (B8.72/2/8)phibwever, was
registered at the Paks station in the month of June.
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Tablel0.3.19 shows th&requencgf maximum wind gust by wind directions. One can see based on the data tha
direction maximumdagust was most common in the case of the Paks and Paks Boathouse stations, while it wa
at the other two stations.

Thefrequencgf maximum wind gust by speed was also calculated, and these histograms can be seen on the ch
Figurel03.218 Maximum wind gusts betw&em/8 appeared with the greatest frequency at all four stations.

Havi maxim8lis -32@®31] 0 & ®:
25m/s+
20 m/s- - [] s -
15m/s- W n —
omisH| {1
S5misHl {11
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¢ J J A sz 0 N D J F M
OPaks OPak s, C:OPaks, GeOUs z
Havi maxi m81l i si29ZA@I1. 103k eMoadiy saxierii ki .gist in the QP23 period
Figurel0.3.117 Mont hly maxi mum wind gusts at the Paks, TPaks B
03/2013 period
The relatiieequencgf maximum wind gusts by wind direction in theD8/Z203%edo
N NNE NE ENE E ESE SE SSE
Paks 6.801| 8.473| 12.469 1.775 2.645 2.278 6.103 4122
Paks Boathouse 3.608| 3.191| 7.586 6.545 | 4.833 4.880 3.677 7.227
Paks Gesztg 2209| 5231 5.002 4.658 3.525  4.040 7.669| 10.850
Usz-d 2.386| 6.782| 4.635 3.242 2946 4.80 7.307 6.485
S SSW SW WSW w WNW NW NNW
Paks 10.785 5.335| 7.763 2.736 | 4.408 4.534 13.591f 6.183
Paks Boathouse 5.863| 7.516| 1.214 5.527 7.724  6.869 15.206| 8.534
Paks Geszte¢g 7.268| 4.006| 4.292 3.067 6.307  5.952 6.822| 19.103
Usz-d 7.364| 8.346| 4.453 4.829 3.220 6.371 10.458 16.669
Tablel0.3.19: The relatifeequencg f maxi mum wi nd gusts by wind direction
Usz-d st at i i@d¥2013iperigdashdeon fbdrly da@)l 2
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Paks, PakBg, CPakak GesztRak®s,Pdlsz - Rlo &8tl H ®muns8es, Paks Geszteny®s, Usz- - d s

Figurel03.218 The relatifeequencg f maxi mum wi nd gusts by speed dt the |
Usz-d st at i i@d¥&213iperiodt(based dh Aourl Gatap

Finally, the monthly nhumber of days with a moderate gale force wind are presentddgur¢hé.8Hag ifhe

most days with moderate gale forcewvndse observed at the Usz-d stati
exceeded 15m/s on five days). Regarding the entire period, the greatest number of days with a moderate gale
was registered at t he Paks hidbesekabtahissréeriom waks met re2l dayssat
the Paks Geszteny®s station, while there were onl
measured.
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Figurel0.3.119 Number of days with a moderate gale forcemond byh at t he Paks, Paks Boat
Usz-d stat i i@&213iperiodt he 04/ 2012

10.3.1.3Comparison of data from the four weather stations in Paks for the period between 1 April
2013 and 30 November 2013

10.3.1.3.1 Temperature

In the second measurementipe d , one can again observe minor dif
temperature&igurel0.3.220. Concerning the nine months, the highest periodic mean temperature was at the
Geszteny®s sltlaotweodn b(yl 6t.heA Q)s,z -fdo (16. 2AC) and Paks
(16. 0AC). Similarly to the previous period, the h
urban ther mal effectt ot héesyt ¢omy@s) onardlsa - oh) .
Paks and Paks Boathouse stations are most similar in this period, as well.
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Figurel0.3.120 Devel opment of monthly mean temperatures at th
in the 04/201B1/2013 period

The highest maximum temperature of t he tpaetheirestdf f el
the stationg éblel0.3.110. The hottest weather was measured at the Paks station, where the August maximut
39.1AC, which is a new recor d ldstoyear).But g was hot jushthist snces
the highest monthly maximum temperature among the four stations was measured at the Paks station every m
for April.

The lowest maximum temperatsiradarly to the previous peapgeared at thekPa Ge szt eny ®s st

exception of three mont hs, and this is also where

Maxi mum temperature extremes
Paks Paks Boathouse Paks Ges; Usz-d

Lowest Highest Lowest Highest Lowest Highest Lowest Highest
April 5.6 30.3 5.7 30.5 29.8 5.7 29.4
May 14.6 32.3 14.8 31.6 14.6 31.2 30.8
June 16.0 36.4 16.1 35.8 15.9 35.6 34.9
July 25.0 38.6 24.8 38.5 24.7 38.1 37.4
August 23.2 39.1 22.3 38.6 37.8 22.9 37.7
September 127 29.2 12.7 28.1 27.7 12.9 28.3
October 11.9 26.7 11.4 26.1 26.0 12.1 25.2
November 2.2 21.6 2.4 21.3 20.9 2.4 20.7

Tablel0.3.110 Maximum temperature extremes by month at the FaksaPaks o u s e , Paks Geszteny®
the 04/20131/2013 period

Mi ni mum temperature extremes
Paks Paks Boathouse Paks Ges] Usz-d

Lowest Highest Lowest Highest Lowest Highest Lowest Highest
April 11.6 0.3 12.9 0.5 14.9 04 15.7
May 15.1 5.2 154 6.7 16.5 6.7 15.9
June 20.2 9.3 21.9 9.4 22.7 9.0 21.6
July 19.0 8.3 19.5 9.8 23.0 8.4 19.3
August 20.7 9.7 20.8 11.4 20.3 9.6 20.6
September 15.6 6.0 15.8 6.4 155 55 16.0
October 12.7 -3.5 126 -1.9 13.6 -34 134
November 9.8 -3.5 10.3 -3.5 10.2 -1.6 10.6

Tablel0.3.111 Mi ni mum temperature extremes by month at the P
the 04/20131/2013 period
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Minimum temperature extremes were also cobdted0.8.111). The lowest monthly minimum temperature was
measured at the Paks stations time and time again, so, similarly to the ptielaausspbeostation with the largest
monthly temperature fluctuation in this period, as well. The lowest minimum temperature was also measur

monthly minimum®A C appeared in October.

The highest monthly minimum temperatures appeafeca & the Boat hous e, Paks Gesz
(most times at Geszteny®s Street). The highest mi
Geszteny®s station in July.

Regarding hot threshold days, the Paks station stooly amgatigithe other stations, that was where the greatest
number of summer (104 days), hot (46 days) and sweltering days (14 days) were recorded outTafddl four stat
10.3.112to Tablel0.3.114). Most hot threshold days appeared during August at the stations, this was when every
the month was a summer day (i . e. a day with a ma>
onlyhadamaexum temperature below 25AC on just 1 or 2
mark of the month, and a significant number of sweltering days were also registered. It is worth mentioning the
1 day in April each at the Raksd Paks Boathouse stations when ma

maxi mums above 25AC were stild]l measured on a few
Number of summer days
Paks Paks Boathouse Paks Ges Usz

April 8 7 6 6
May 11 8 6 6
June 15 14 15 14
July 31 30 29 29
August 28 26 25 25
September 8 8 6 8
October 3 2 2 2

Tablel0.3.112 Number of summer days by month at the Paks, P
04/201R11/2013 period

Number of hot days (T

Paks Paks Boathouse Paks Ges Usz
April 1 1 0 0
May 2 2 2 1
June 7 7 7 7
July 21 16 15 15
August 15 14 15 14
September 0 0 0 0
October 0 0 0 0

Tablel0.3.13 Number of hot days by month at the Paks,i Paks |
11/2013qyiod

Number of sweltering d

Paks Paks Boathouse Paks Gesl Usz
April 0 0 0 0
May 0 0 0 0
June 3 4 3 0
July 3 2 2 2
August 8 5 6 5
September 0 0 0 0
October 0 0 0 0

Tablel0.3.114 Number of sweltering days by month at the Paks

04/201811/2013 period
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10.3.1.3.2 Air pressure

As we also saw in the preceding period, the monthly averages of sea level air pressure at anlpnedl@dtthis size
differences of but a few teRigsirgl0.3.121). The highest values were measured in October, and the lowest ones
May.

The highest sea | evel pressure of 10 3i#ns®h4Cctobera s
2013, while the lowest one, 996.5hPa at the Paks station on NakdedDe3. 515).

Havi 8tlagos tenged#ddzindr
1025 hPa-
1020 hPa-{ ™7
1015hPad| | =
1010 hPa|
1005 hPa|
1000 hPa T T T T T T T ,
¢ M J J A Sz o] N
Opaks OPak s, C«:OPaks, GeOUs z

Havi §8tl agos t eng®lrls z ii dtfRisnthhGgbmgea fegekpressurei#i?ie1/ZDU3 period

Figurel0.3.221 Mont hly mean sea | evel pressure at the Paks,
04/201611/2013 period

Sea level pressure extremes [hPa]
Paks Paks Boathouse Paks Ges Usz-d

Lowest| Highest Lowest| Highest Lowest| Highesf Lowest| Highest
April 1001.8 1028.5 1002.2 1028.9 1002.3 1029.0 1002.0 1028.8
May 999.9 1021.1 1000.2 1021.4 1000.2 1021.2 1000.0 1021.3
June 1003.9 1024.0 1004.1 10242 1004.1 1024.1 1004.0 1024.1
July 1009.3 1024.5 1009.5 1024.7 1009.4 1024.6 1009.6 1024.6
August 1008.9 1022.8 1009.2 1023.2 1009.0 1023.1 1009.0 1023.2
September 997.5 1026.8 997.9 1027.0 997.9 1027.0 997.9 1027.1
October 1005.1 1034.1 1004.9 1034.5 1005.3 1034.3 1005.0 1034.5
November 996.5 1032.0 996.7 1032.3 996.8 1032.2 996.6 1032.2

Tablel0.3.115 Sea | evel pressure extremes by mont honsinthe he Pa

04/201811/2013 period
10.3.1.3.3 Atmospheric humidity

The monthly values of potential evapdragiorl(.3.122) and relative humidRigrel0.3.123 also roughly
moved together at the fouossatiuring the period.

Greater differences appeared for potential evaporation during the summer period. The highest values were n
the Paks Geszteny®s station over the course of mo

File namé&?AKSII_KHT_10_Eghajlatjell_EN 74114



MVM Paki$. Zrt. Environmental Impact Stuc
Implementation of New Nuclear Power Plant Units at the Paks Site Climate Profile of Paks and Its Environs Within a 30km F

In the rdgn, relative humidity was highest in November and lowest in July and August.
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Figurel0.3.22 Average potenti al evaporation values by month
stations in the 04/2Q1132013 period
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Figurl0.3.23 Average relative humidity values by month at t
the 04/20131/2013qriod

10.3.1.3.4Wind

In addition to large scale weather systems, wind speed and wiras diredtanre already mentiigedlso

greatly influenced by topographical, surface coveruprabbeiiige characteristics, so this element shows much
greater differegs across the 4 stations. The following diagrams show compasses depictirggtiencelative

wind directionBigurel0.3.124). The prevailing wind at the Paks stations was NNW, with the NE and N direct
trailing just slightly behind that, and the S direction developed as a strong secondary maximum aside those.
Boathouse, the most common wind was NNW, NW and WNW, and it was not possible to highlight a se
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maxi mum., At t h dionPNdWkwand Was mast cemmor® but MNWaalso occurred many times, and

wind turned out to be the secondary maxi mum. NW w
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Paks, Paks Cs-nakh§z, Rekh&ks, GPakseBypy@s hoUseodPakbom&seekteny®s, Uszo

Figurel0.3.1224 The relatifeequencg f wi nd directions at the Paks, Paks Bo:
04/201811/2013 period

Our next chart presents monthly average windFgeex9.8.125. Similarly to the preceding period, one can
clearly see the difference among the four in this respect, as well; the lowest average winds were again measul
while the highest ones at the Usz- - dagewind vaiuesroftheseh e
two stations was 1.25 m/s during the period. Pak s
stations respectively. The April, May and November were the windiest months, while the lowest monthly ave
measured in the Augbstober period.
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Figurel0.3.125 Monthly average wind speeds at the®#&ks, PBoat house, Paks Gesztéeny®s ;
11/2013 period
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Figurel0.3.126 The relatiieequencyf hours with calm wind aPthek s |, Paks Boat house, Paks G
in the 04/20181/2013 period

Looking at the incidence of hours with calm winds, the stations also shdvigdif#oeB.d26).(Having regard to

the entire perio&lmm wind was most common at the Paks station (3.5%), followed by the Paks Boathouse (1.(
Paks Geszteny®s station (0. 4%), and it was rarest
with calm wind were observed in OctaoleempvWiours without wind were registered at all at some stafiten. in April

The charts Figurel0.3.1227 show the relatifrequencyalues for wind speed. While in the case of Paks and Paks
Boathouse wind speeds betwedm@sland-2m/s occurred most often respectively, values batawsene2e
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most common in the case of the other two stations. Increfsiqubntagm be seen as we head towards greater
wind speeds. The highest hourly average wind speedsrdgtetiedl four stations; maximum values felfin/¢he 6
range at Paks, and in tHe®m/ s range at Paks Geszteny®s, whi | e
interval was 4Pm/s.

As z ®1 s e b e gysakkgo rPiask&g &8 I/ | As z ®1 s e b e gysakgo rPiask&g & Cs
201304 1. idrszakba §llom8§sodla 2013 z@:
[m/s] [m/s]
(6.07.0) | 012 [11,6 12,0) | 0,07
[10,06 11,0) | 0,10
[506,0) | 067 [9,0-10,0) | 0,24
[4.050) | Ja7 [8,0-9,0) | 0,39
e : [7,0-8,0) 1 0,96
[3,0-4,0) | 8,73 [6,007,00 1 2,08
: : : [5,0-6,0) | 3,72
[2,0:3,0) 17,69 4050 1757
[1,0-2,0) | 30,98 [3.0-4,0) : — 12,04
[2,0-3,0) 20,27
[0,1-1,0) | 35,38 [1,0-2,0) | 30,62
[0,1-1,0) 20,99
Sz®l ¢ 3,47 Sz®l cl 0,96
0% 5% 10% 15% 20% 25% 30% 35% 40% 0% 5% 10% 15% 20% 25% 30% 35%
As z ®| s e b e gysaBkgo rPiask&g & Ge As z ®1 s e b e gysaRkgo rliesz&agdz & | |
§llom8§sofdnla 2013 z@4 201304 1. idrszakba
[mis] [m/s]
[9,0-10,0) | 0,07 [11,612,0) | 0,02
8.090) | 031 [10,611,0) | 0,17
(7,080 | 0,72 [9,0-10,0) | 0,24
s | ' [8,0-9,0) | 0,41
(60-7,0) |1 1,74 (7,080 1 1,06
[5,0-6,0) | 352 [6,07.0) 1 2,63
[4,0-5,0) 9,02 [5,0-6,0) | 5,06
[3,0-4,0) | 16,21 [4050 .. 11014
[2,0-3,0) | 30,50 [3.0-4.,0) ' ' 1877
[2,0-3,0) | 26,79
[1,0-2,0) i ; ; : _| 26,84 [0 20) | 26,28
0+10 _ 11069 0110 11008
Sz®l c| 0,39 Sz®l cl 0,36
0% 5% 10% 15% 20% 25% 30% 35% 0% 5%  10%  15% 20%  25% = 30%

A sz®l sebess®g r el a2023W4l dy a k o Relaigpgouenéy f § IWli mnd§ ssopre ead  altl/200Fperiod st at i on i
Sz ®1 eCalmwidd
Paks, Paks Cs-nakh8z, iPaks, GCGakst Bowu®houWdsezod®aklsLloB8®szteny®s, Uszod

Figurel0.3.227 The relatifeequency f wi nd speed at the Paks, Paks Boat hou
04/201B11/2013 period (based on hourly average wind speed data)

Our following chart shows greatest wikdlges that occur every mbighrél0.3.128. Out of the 8 months, the
greatest maximum wind gust appeared at the Paks Boathouse station in 4 months, while maximum wind gust v
at the Paks station in 7 monthstbetfolir months. The highest maximum wind (22.2 m/s), was registered at the
Paks Boathouse station in the month of November.

Tablel0.3.116shows th&equencgf maximum wind gust by wind directions. Onébaaadsea the data that NW
direction maximum wind gust was most common in the case of the Paks, while it was NNW at the other three s

Thefrequencgf maximum wind gust by speed was also calculated, and these histograms can be seen on the
Figurel0.3.129 Maximum wind gusts betw®em/8 appeared with the greatest frequency at all four stations.
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Havi maxi m8lis -5x®lil&q
25m/s
20 m/s e o
15 m/s- I - - ] ] v
10 m/s
5mi/s
0om/s T T T T .
¢ M J J A sz 0 N
OpPaks DPaks, C:BPaks, GeBUsz
Havi maxi m8§l i sildz ®Ii |d%Riem@itydidxiamm ®ifdd hubsts i0 the QUIZBA1B period
PaksCs - n & Rdk$Boathouse
Figurt0.3.28 Mont hl'y maxi mum wind gusts at the Paks, iPaks B
11/2013 period
The relatiieequencgf maximum wind gusg wind direction in th&102013 period
N NNE NE ENE E ESE SE SSE
Paks 7.816| 8.913| 13.233 1.903 | 2.125 1.680 4.457 2.725
Paks Boathouse 2.312| 3.082| 6.318 10.068| 4.675  4.658 2.192 4.452
Paks Geszte¢g 5079| 5.079] 6.840 4976 | 3.779 3.505 4.856 6.1
Usz-d 2.000| 7.588| 5.127 3.247 | 3.076 3.179 4.392 4.375
S SSW SW WSW w WNW NW NNW
Paks 8.296| 5.091| 8.588 3.445 | 4542 5.022 15.787| 6.376
Paks Boathouse 4.418| 6.712| 2.003 5.890 | 8.202] 10.651 8.784| 15.582
Paks Geszteg 6.857| 4.343] 3.882 3.779 | 6.874 8345 10.226] 14.979
Usz-d 6.751| 8.392| 4.820 6.153 | 4.239 8.939 11.451] 16.271
Tablel0.3.116 The relatifeequencg f maxi mum wi nd gusts by wind direction

andUs z -

d

st at i divzd13iperiodi(based dh Aourl GataB

File namé&?AKSII_KHT_10_Eghajlatjell_EN

79114



MVM Paki$. Zrt.

Implementation of New Nuclear Power Plant Units at the Paks Site

Environmental Impact Stuc
Climate Profile of Paks and Its Environs Within a 30km F

A maxi m8li algst @0 Paks &
8§l lom8so#la 20d13 2z
[m/s]
[l7,018,0):

[15.016.0) }
[130140) I
(11,0 12,0) I
[9.0-10,0) 1
[7,080) | :
[5.0-6,0)
3.0-4,0) |

[1,0-2,0)
[0,0-0,1) O
0% 2% 4% 6% 8% 10% 12% 14%

16%

A maxi m8li aslgs b Paks,&
Cs-nakh8z 8§81 |I-bIn§ siodnr
[m/s]
[21,06 22,0)
[19,0 20,0)
[17,618,0)
[15.016,0) 1
113,014,001
11,612,0) —
[9,0-10,0) ——1
[7,0-8,0) 1
[5,0-6,0) ]
[3,0-4,0) 1
[1,0-2,0) = 1
[0,0-0,1) 1

0% 5% 10% 15% 20%

A maxi m8li algsa R Paks &

A maxi m8li algsa®d IPskz®

Geszteny®s 8Il-1 bm8§isdm 8§l 1l om8sodAla 2d13zC
[m/s] [m/s]
[19.0.200) | [19,0 20,0)
[17.018,0) | [17.018,0) !
[15,0 16,0) JI [15,0 16,0) JI
[13,014,0) = [13,014,0) 5
[11,012,0) =1 [11,6 12,0) —J
[9,0-10,0) 1 : [9,0-10,0) ] -
[7,0-8,0) [7,0-8,0)
[5,0- 6,0) | [5,0-6,0) |
[3,0-4,0) | | [3,0-4,0) | |
[1,0-2,0) b [1,0-2,0) b ]
[0,000,1) | [0,0-0,1)
0% 5% 10% 15% 20% 0% 5% 10% 15% 20%
A maxim8lis sz®IlI|°k®s relilalt.?2vi dfReakiedleduendpd a ma x § mMuoom$s o @ u 231/RBEA3BG 4 t he
period

Figurel0.3.129 The relatifeequency f
Usz-d

Finally, the monthly number efwi#ly a moderate gale force wind are presented in tiégoinel®.i3.130 The

most days with moderate gale force winds were observed in May at the Paks Boathouse, and at the Paks Boz
st at i oaxismum wind Quet\excartbed t5m/6 am 3 days each). Regarding the entire perioc
greatest number of days with a moderate gale force wind was registered at the Paks Boathouse station, 16 d.

Usz - d

ma X i

mum wi nd
st at i divZ13iperiodt(dased ob Kourk BalaB

gusts by speed at

be exact; this criterion was met on 11 and 10 dayshRttlk s Geszt eny ®s and
were only 4 days at the Paks station when a wind gust exceeding 15m/s was measured.
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Vi haros napokilsz§na
4nap -

3nap 1 - M1 T

2nap - — e g —— g L

(IR Ee— 5 EE— — .

Onap
Cc M J J A Sz [e] N

OPaks BPaks, C:HBPaks, GebOUsz

Vi har os napokl1s z 8§ ndaRsnizer bPo@gm@ith hdderate gale force windslitV#d Beriod
é napdays
Figurel0.3.130 Number of days with a moderate gale force wind by tomth & a k s , P Boat house,
Usz-d st atiidivXl3iperiodt he 04/

10.3.2SUMMARY

Data measured between April 2012 and November 2013 at the four weather stations deployed at Paks and il
were analysed and compared.

The firspart included a comparison of measurements from the Paks statiannwihawefages. Similarly to
nationwide conditions, the result received showed that the period under consideration turned od2@ifymer than
averages (with the exceptibmoomonths). Humidity parameters showed the dryness of the atmaosphere in the fir:
of the period, and its becoming wetter fiautumial. The examination of wind speeds revealed that with the except
of January, averages remained below norssadwemp month, in January and March, however, a lot more days w
moderate gale force winds than average were registered.

Data from the four stations were compared in the second and third parts, broken down to two periods. Due to tl
of the stions to one another, most meteorological parameters showed quite similar values, with greater di
resulting only for wind conditions. Regarding minimum and maximum temperature extremes we found that
monthly maximum temperatures asd foanthly minimum temperatures both occurred at the Paks station most til
in other words, this was the station that showed the greatest monthly temperature fluctuations during the pe
consideration. Sea level pressure and humidity pdearaktpes! very similarly at the four stations. Upon examinin
wind conditions, however, differences could be seen both in terms of wind speeds and wind directions. The mo
thing to highlight is that the Paks station proved the least nyimgyitsted® characterised by lower average wind
speeds, more hours with calm wind, and lower maximum wind gusts relative to the other three stations. |
average wind speeds and hours with c¢arhum wind gusts, t |
however, were measured at the Paks Boathouse station most times.

10.3.3PROCESSING OF MEASURETS FROM TREKS INSTRUMENT TOWER

10minute breakdown data recorded by the instrument tower at Paks are available starting from November 2!
reshts of measurements taken at three | evels (at 2
constitute a part of OM8ahdis comrast witb theowind datadisclusséd abbve b a
they did not undergo outocoary mulgvel data verification and completion procedures. Data received as the fil
level of data processing were brought to a format that allowspdtoessimgattempted to filter out any incorrect

data. The brevity and format of theetiataswell as the errors and insufficiencies present in the various data se
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only made it possible to process wind data; let us, however, emphasise that the presented results are indicative
due to the quality of the available data.

10.3.3.1Wind diredbn

Based on data from the 7 years under consideration;ntr¢hwedh wind direction prevailed (14%) at the

i nstrument t owe Figusl0.2.8), amknbrth eccunredimgsh timesl besidethat. Th&@%Jjuth (8.
and southouthwest (8.3%) directions were also relatively commonnaditlewasttidirection was also most
common (13.3%) at 50 metres Hemm=(0.3.2), with the order being similar to that at the 20 mEigerevel
10.3.3), the signs of the nevdstern wind direction increasing, however, are already starting to show. Although
northnorthwest wind also prevailed here (12.4%), it was followed-ettersdath9%) and n@dh7%) wind,

so southerly winds were less pronounced than at the lower levels.

A széliranyok relativ gyakorisaga [%)]
20 meteres magassaghan (2006-2012)

E
geny 20 EEK

ENY EK

NYENY KEK

NY

HYOMY KOK

DHY ' | DK

DoNY | DDK
D

A sz®lir8nyok relat?2v gy alk2a0t2) h&rgaiviedqdehcyf iad dire@tipns [%¢ at a hmighgod 20 snEtr@di2Pe6 ( 20 0 6
£ | K-N/EDS/W NY

Figurel0.3.3L: Relativerequencygf wind directions [%)] at the 20m level of the Paks instrument tower

A széliranyok relativ gyakorisaga [%]
50 méteres magassagban {2006-2012)

E
[ — EEK

ENY, 5 , EK

NYENY . KEK

NY ¢

NYDNY KDK

DHY ! ! ! DK

DDNY | DOK
o

A sz®lirg8§nyok 50em®t tv egy ek P2 Th&rgldiviedudencgs &iddedirections [%] at a heighnoétres (202912)
£ | K-N/EDS/W NY

Figurel0.3.2: Relativerequencyf wind directions [%] at the 50 m level of the Paks instrument tower

File namé2AKSII_KHT_10_Eghajlatjell_EN 82114



MVM Paki$. Zrt. Environmental Impact Stuc
Implementation of New Nuclear Power Plant Units at the Paks Site Climate Profile of Paks and Its Environs Within a 30km F

A széliranyok relativ gyakorisaga [%]
120 méteres magassagban {2006-2012)

EENY 20 ¥ EEK
ENY 15 EK
NYENY KEK
NY K
HYDNY HDK
DNY DK

DONY DDK
D

A sz®lirg8&nyok 12681 m®t er gy a hniR®lB) I gehthieguéncgwing directions [%)] at a heii®® ofietres (202612)
£ | K-N/EDS/W NY

Figurel0.3.33: Rdativefrequencgf wind directions [%] at the 120 m level of the Paks instrument tower

A comparative diagram was used to illustrate the differerfoeguentid wind directions registered at the
different leveBi@urel0.3.34). The increase of the negstan direction with growing height is clear to see.

A széliranyok relativ gyakorisaga [%)]
kiilénbéz6 magassagi szinteken

E
EENY 20 EEK
ENY EK
NYENY KEK
NY | K
NYDNY KDK
DY ' . DK
DDNY . DDK
[}

20m O m O120 m

A sz®lir8&nyok keellcant vz Ry ynaakgbhedelafiggomersjgiot]nd diedtians[%)] at different height levels
£ | K-NEB/W NY

Figurel0.3.34: Relativerequencygf wind directions [%)] at the different height levels of the Paks instrument tower
10.3.3.2Average wind speeds

Wind speed typically increases together with altitudegpospivere, which is also reflected in the diagrams that
process l@inute average wind speeds measured at different heightsiréybdedpethe 2m/s range is

hardly greater at 20 mef&gi(e10.3.%) than that dfd range below it, its dominance is already unequivocal at 50
metresKigurel0.3.3%), and at 120 metréfg(rel0.3.3%) the speed that occurred in the greatest proportion was
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already between 4 ands6diiring the length of time under consideration, maximum average speed was 12m/s
metres, almost 18m/s at 50 metres, and values above 20m/s also occurred at 120 metres.

Az atlagos szélsebesség relativ gyakorisaga [%]
20 méteres magassaghban (2006-2012)
>12mfs .| 0.00
10-12 "| 0.03
8- 10 .] 0.39
6- 8 .:| 2.23
4-6 :] 11.21
2-4 | ] . . . i i i i | az.81
01-2 | i . . . . i . . | 42.33
1:;-% 5;53 0% 15% 20% 25% 30% 35% -m.% 45;% 55%

Az 8tl agos sz®l sebess®g r el at 2i2012} The relativieegeedogfaverlfade ind2speednd)] ata height of Gngetes s § g
(200&2012)

Figurel0.3.%: The relatifeequencyf average wind speed [%)] at the 20m level of the Paks instrument tower

Az atlagos szélsebesség relativ gyakorisaga [%]
30 méteres magassagban (2006-2012)

>18mis  0.00

16-18 | 0.00

14-16 | 0.02

12-14 | 0.15

10-12 [ 057

8-10 )220

G-8 | I

4-6 i i i 12679

2.4 ] 44.88
0.1-2 . ) 17.66

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Azt |IS8agos sz®l| sebes 80®gm®@&teel raets? vm aRfyaasksusreldibaSrgualcdf 648ré&ge wind speed [%] at a hédghhefres
(200€2012)

Figurel0.3.3%: The relatifeequencgfaverage wind speed [%] at the 50 m level of the Paks instrument tower
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Az atlagos szélsebesség relativ gyakorisaga [%]
120 méteres magassagban (2006-2012)

20-22 | 0.01
18-20 | 0.05
16-18 | 0.13
14-16 0.39
12-14 [} 1.27
10-12 4.46
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Az 8tl agos sz®l sebR9s Pt releat MRYGHT e St que ndygRa0dtadd wind speed [%] at a heigt of
metres (20a8)12)

Figurel0.3.37: The relatifeequencyf average wind speed [%)] at the 120 m level of the Paks instrument tower

10.3.3.3Maximum wind gusts

The magnitude of maximum wind gusts also shows an increase with height.atmarfallpvaagrdithe relative
frequencyf daily maximum wind speed at the examined levels. One can see that no wind gusts exceeding
occurred at 20 metfeigrel03.38), there were, however, gusts greater than 30neatiHigurel0.3.3).

Anapi maximalis szélsebesség relativ gyakorisaga [%]
20 méteres magassagban (2006-2012)

= 30mfs | LO0
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A napi maxi m8l i s sz®l sebess®g r eil2@lR)The retatvfeeduencyt dail§ maximiinlind $ed [FHRat eeheighs ma
of 20 metres (26P612)

Figurel03.38: The relatieequencyf daily maximum wind speed [%)] at the 20m level of the Paks instrument tower
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Anapi maximalis szélsebesség relativ gyakorisaga [%]
50 méteres magassagban (2006-2012)
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Figurel0.3.®: The relatifeequencyf daily maximum wind speed [%)] at the 50 m level of the Paks instrument tower

Anapi maximalis szélsebesséq relativ gyakorisaga [%]
120 méteres magassagban (2006-2012)
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Figurel0.3.310 The relatieequengof daily maximum wind speed [%)] at the 120 m level of the Paks instrument tower
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10.4 CLIMATEVIODELLING

10.4.1PREPARING OF MODEUJIATIONS FOR THERPOSE OF UPDATINGW®BLE MODEL RESBLT
WITH MORE DETAILEHSHLTS

Two regional climate models have beem addpteHungarian Meteorological Service (OMSZ) during recent year
for studying climate change:

U ALADINClimate(Figurel0.4.11) a regional climate model devel
scope of farnational cooperation, moreover

U REMQFigurel0.4.92), the regional climate model developed by the Max Planck Institute in Hamburg.

Simulations were first run concerning the past with these model®$t theler doross a more extended past
period known by virtue of measurements, and to help their improvement with conclusions thus discerned.

The regional model experiments were first conducted applying limit criteria that were generated by als
obsevation information. The targeted quantification of errors in the regional model is possible with the help
model experiments, since fringe criteria based on measurementsgRalys@sas not, in theory, introduce any
errors in the simulatibhese were followed by simulations in which large scale constraints were provided by ge
global circulation models. Results thus generated concerning the past were also compared with observation d
case, and since global models, likeatemies, are laden with errors, an impression was therefore obtained abo
their combined error via this evaluation.

ALADINClimate 4.5 REMO 5.0
Period 19612000 19612100 19612000 19512100
Resolution 25 and 10km 10 km 25 km 25 km
Fringe criterion Reanalyses GCM Reanalyses GCM

GCM: Global Climate Model
Tablel0.4.11: The characteristics of experiments conducted using t@dimbatldNd REMO regional climate models
Having regard to the fact wkiegelely the results of global models may be used as a boundary condition concer

the future, reducing the uncertainty of future projections and improvement is a complex exercise, because it
the parallel development of the regional andoglelsal m

Areas of integration for the model experiments:
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Figurel0.4.11: The 25 (entire panel) and 10km (blue rectangle) resolution domains-afiitnatalmAdrisl
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Figurd0.4.222 The REMO model 6s domain covered with

Model results were compared with an observation database interpolated to the grid re@@dipgribd. A9@1
concluded that depending on the boundary conditioneayggliedatimodels can yield a completely different result.
We also found that better results can be had when conducting the simulation with rougher resolution for a gre
than by using finer resolution. Thesuketainfer that the size of #ee selected in the case of the 10km resolution
was not sufficiently large; in addition, the edge of the domain being in mountainous country caused a proble

precipitation results.
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Since we are planning to update our current results with liokmmemdtduin the future, specifying the optimal
integration domain is a key matter for the new model experiments. There are two fundamental criteria that mus
into consideration when selecting the domain:

0] the area has to be large enoughdiibga®gional conditions, at the same time
(i) the maximum size of the area is determined by the calculation capacity that is available.

A sensitivity study is necessary to designate a suitable domain. Aside from the modified integration area, hov
new experiments also involve other changes. Emission scenarios that have been used to date are gradua
replaced in current global model experiments with new and more advanced scenarios which were develope
basis of principles differentttien predecessors. The scaling down of global model experiments prepared with
new scenarios to the European scale is taking place over several steps in the scope of a coordinated coopera
the EUROCORDEX initiative: the new global nriehexaee first scaled down to the area of Europe with a 50km
resolution, then results from that are taken as the baseline to complete 10km resolution model simulations.

The goals of the international CORDEX cooperation include, among others:
(1) Proding regional climate simulations regarding different areas on Earth,

(2) The joint assessment of results, to which end the experiments are conducted over identical areas using
resolutions,

(3) To promote closer cooperation between metearmagsrs.

Due to limited calculation resources, the institutions share the workload of conducting the simulations based o
scenarios and regional models, so the harmonisation of the model versions and domains applied carries p:
great significance. That is the reason why a consultation process has also been started at OMSZ, in the intere
results being possible to use in the international project, and so that we can secure access to international resu

As the first stepethof, the newest version of the ACADHRIe model used in the EOBRDEX Project was
adapted on OMSZd supercomputer. The model 6s | T t
model 6s program code ungariah scomputei environmgnt was expneinmed. Wultiplen
experiments had to be conducted with the mode§ amehglother thidgse tested whether or not the model
would yield identical results using different compiler switches that leverage tbé thdventigesessor
environment; in other words, whether or not we would obtain the same outcome using for instance 8, 16, 32 CF
obtained on 1 CPU, and whether or not we would get the same result when applying a compilation that accele
the model runs and rearranges the code than we would without these. This appears trivial, nevertheless the
experience was that the various models behave in different ways on different platforms, and problems whic
occur in the previousimmment can frequently appear for the adaptation. This is also what happened when
ALADIC | i mat e model 6s new version was adapted, and i
Once the model passes IT testing, the physictiless of the results have to be examined: for one, whether or no
the model yields physically meaningful results, and on the other hand, the degree by which results receive
current environment deviate from results obtained in the legeayt dmvihencase of ALADNNate, this was no

| onger a problem after the I T bugs were eliminate
Therefore the latest version of the ACHD#e model, also used in internationahenise is available to us as a
result of that, and we can soon begin the 50km resolution experiments we need to complete before the 10km s
that were set as the ultimate goal.

10.4.2UPDATING OF AVAILABRRESULTS WITH RESUER®M MORE DETAILEDDEL SAULATIONS RUN
USING NEWER MODERSIEDNS

Projections until the end of the 21st century were completed with the two regional climat€limatesa(ALADIN
REMO), taking the A1B emission scenario into consideration. Data are availablehe Camneatnidmdasin
region at 10 and 25km resoltiadne(0.4.21).

Model Resolution Fringe criterion Scenario Period
ALADINClimate 4.5 10km ARPEGE Al1B 19612100
REMO 5.0 25 km ECHAM Al1B 19512100

Tablel0.4.21: Characteristics of the model experiments that were used
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These are the results we are planning to update with model simulations completed in accordance with the la
resolution scenarios, kr@asvVRCP scenarios. This process includes several steps:

(1) Adapting the latest model version
(2) Conducting the experiments applicable to the past with the model, and validation of results; then
(3) Preparing simulations applicable to the futesmsaimyaheir result.

For the ALAD{imate model, fine resolution experiments will be conducted in two stages:

0 results from the ARPEGIFat global model will be scaled down to a range covering Europe
with 50km resolution first, then

U the 50km resthn ALADIN results will be used as the baseline for completing 10km resolut
simulations for a smaller area.

This chapter provides an account of the second step in the above process, namely about the validation of 1
version, v5.2, of the ANXClimate regional model having been completed in the framework-GOR®EXRO
programme.

The latest RCP scen@ioshi ch are also used i n t héareludedtC praduca e x t
the climate projections concerning the futaraiisaged 50km resolution experiments, the results of which are to b
scaled further down to reach the fine resolution projections, will be conduc@EORBBEX(IRCthe European
branch of CORDEX).

The integration domain is a uniform areaeifsath@owhole of Eurdfigurel0.4.21), where modelling groups run
with 10 and 50km resolutions. OMSZd6 calculation <c¢
10km resolution, whiclwliy we committed to conducting a 50km resolution model experiment.
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Figurel0.4.21: The EURGORDEX domain and its 50km resolution topography
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Before climate simulations applicable to the future avaesteetml to comptbte validation of the modeils.

their testing for the past, in order to have the
improve them based on these. We expect the model to be able to tesorlitiolmdrom the past, since how
else would it be possible to have confidence in its being able to appropriately simulate changes that are antic
the future? At the same time, one also needs to realise that a model which profiteprihtelpasillappt
necessarily yield correct projections for the future exactly because of climate change, just like a model deem
during validation may not necessarily provide bad results regarding the future.

After adapting the latest versi@bhADINClimatet he model 6s val i d&00B periodwast e gr
completed at the end of the previous year at 50km resolution, F@QRDEXMRIOmMain, and usinglEBRAM
reanalysis data as fringe criteria. Reanalyses are produaesenstions and model simulations from the past,
which allows the most accurate possible spatial and temporal description of rthe theeé o n a | atn
momentary state at a uniform resolution. The weaknesses of simulation resultsethaisarg ireski as the
starting point are derived from the regional model for the most part, because the limit criteria only have a sme
error.

Grid point observation databases were used as a reference when evaluating theCesutswAt AEtvely
successful in representing annual temperature progression in Hungary, but a few degrees of underestimatic
observed in the first half of theRigae0.4.2).

o 19-
®
» 14
® 9
£ S
o, ] ——ALADIN
T |
— HUGRID |
'1 T T T T T

J FMCMJ J ASZONTD
HRmM®r s @lerthperaturd [C]]

Figuire10.4.2: Measured (HUGRID) and modelled (ALADIN) average temperature values for Hungary

As concerns territorial distribution, bigger errors were received in the eastern half of Hungary, with som
oveestimates in the western parts for the -aintennmonths. The climate model proved excessively rainy
throughout the year for a large part of the country, yet it reflected the summer maximum and the secondary m:
November appropriately.

After vadation, the downscaling of the ARPEGEmat gl obal climatic model 6s
19512100 period. During the global runs, radiation constraints were taken into consideration according to fti
pessimistic emission scenB@)8.5. These 50km results will serve as fringe criteria for the 10km simulation,
which we are to determine the optimal size model range through sensitivity testing.

Similar experiments are planned with the latest RE@ \Glidation integoatirun with ERAterim as the
projection basis wil!/ be executed on a Europe siz
will serve as the fringe criteria for the projection experiments. Its approximately 200km wdlsalisiioberesults
scaled down in two steps, to 10km resolution foii i®0 @&tiod, but only the second downscaling step will be
performed at OMSZ, and the interim 50km resolution results will be taken from the model simulations of the M
Institug in Hamburg. The reason for this is that the calculation capacity currently installed at OMSZ is insufficie
to complete two of our own experiments using the REMO model within an acceptable timeframe. Fine re
experiments will also be plextdy a sensitivity study concerning the optimum integration range. Planned simulat
are summed upliablel0.4.2.
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Having regard to the fact whereby the updating of our fine resolution simuliionisabsttljés, data provision
in this project will be realised from the experiments afijaddel@gdir?l.

Model Resolution Fringe criterion Scenario Period
ALADINClimaie 5.2 50 km ERAInterim - 19892008
Imate . 10 and 50km ARPEGE RCP8.5 19512100
10km ERAInterim - 19892008
REMO 2009
10km ECHAM RCP8.5 19512100

Tablel0.4.2: The experiment planned with the ACkDée and REMO models

10.4.3PROCESSINGFAVAILABLE RESUURSRESPECT OF AVERAG®NDITIONS

This subchapter will provide a summary of the analyses that are going to be conducted in the scope of the proj
basis of available model results. The means of producing data will béopgesatfitete anethodology of our
examinations associated with climatic conditions. Since climate simulations are laden with uncertainties, one
declare the uncertainties of simulation in addition to model results as part of interpreathighpnaggchierdone

most simply by applying two models.

10.4.3.1Examined area
Examinations were completed for the 30km vicinity of Paks. The selected area with the grid points from the n

are associated withvithich entailsi 77 points from the 10kna, 4h3 points from the 25km resolutiondnsdel
shown ifrigurel0.4.3L.
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Figurel0.4.3l: The ALADIGBIl i mat e (bl ack) and REM®®eduroandifgs ohihelRaks dldcleay r i d
Power Plant (green)
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10.4.3.2Examined periods

The selected future periods were20801 2042070 and 202100, since climate can only be interpreted on a
longer timescale of at least 30 years according to the WanldjMeteadl Or gani zati onds r e
describe actual processes iapgmoximateday, therefore results are laden with lesser and greater errors by
necessity. In the interest of eliminating systematic errors, future results areomathietegpvetadther in relation

to the model sd& o wh99@nmefaenrienngc et hpaetr i cohda nogfe s1 %G le s pe.
defects will not necessarily be constant over time).

In addition to processes that form the natural clirebtmoiatons also take the effects of human activity into
consideration. As we are not in a position to be aware of how that will develop over the entire 21st century,
hypothesésreferred to as scenaiiase determined, which present thentifflavelopment opportunities of
anthropogenic activity in the future. The human impact is quantified in the form of carbon dioxide concentrati
models, i.e. the various scenarios describe different progressions of atmospheric carburatitboxi@d conce
showing strictly monotonous growth). There are optimistic, pessimistic and more subtly differentiated versions :
scenarios; the model experiments conducted at OMSZ relieB (awettag e scenario During implementation,
measured ar bon di oxi de concentration | evels are incor
the said hypothetical scenario is taken as the basis beyond that. Thus, when evaluating the results of model s
prepared with the SRE&narios, it is reasonable to choose a reference period that lasts until 2099@ge.g. 1961
19712000), because the simulation can only be interpreted as a projection after that. Most specialists who ¢
climate modelling usually take the pev@e®i 1961990 as the basis, because this is how the model can show
significant, major change signals concerning the 21st century.

10.4.3.3Examined variables

Model results are available in a six hour breakdown, out of which a statistical quanthyrtapmaebie to t
derived: monthly , seasonal and annual climatic averages are taken in the case of average conditions, and
frequencyalues pertaining to thirty years are regarded when examining extremes. The selected variables incl
followinin respect of average condiidnar(nual,  seasonal, Mmonthly values

1 Average temperatuke$, BB the extent of change is expressed in degrees Celsius;

1 Total precipitatign S, M the models distinguish between large scale (froitfppranih that resulting
from convection (rain showers, thunderstorms), as well as between snow and rain; all of these are inc
total precipitatibthe extent of change is expressed in mm or as a %;

Average relative humidity at a height ofregddmgd the extent of change is expressed as a %;
Average wind speed at a height of ten WetBesmomentary wind speed is calculated from the two

horizontal components (u and v, with directions x and y) of wind on th Lbza’é}é2 dbtheuld the
exent of change is expressed in m/s or as a %;

1 Most prevalent wind directip§:(in meteorology, the north wind (N) means that the wind is blowing from tl
northern direction. Wind direction is calculated from the gradients of the u and vuég)hpeesnsx(tg(
hours, then we checkftequencyith which the wind directions fell into the various cardinal points of th
compass (N, NNW, NW, WNW, W, WSW, SW, SSW, S, SSE, SE, ESE, E, ENE, NE, NNE; 16 in total)
entire period (at annual es®eal level). The greatest one among these will be the most prevalent wil
direction. THeequencygf the various wind directions is expressed as a %, and their change is plotted.

10.4.4PROCESSING OF AVAILERRESULTS IN RESPETF METEOROLOGIEXTREME PAREVERS

This subchapter will present the methodology of our examinations associated with extreme climate conditio
climate simulations are laden with uncertainties, one must also declare the uncertainties of simulation in a
model results gart of interpreting projections, which may be done most simply by applying two models. T
something we also follow for the climate examinations we completed in the scope of the project, and for those
be completed still, based on thiésrefuodel simulations. The examination area and period correspond to the a
and periods presented in subcl#épie?

File namé2AKSII_KHT_10_Eghajlatjell_EN 93114



MVM Paki$. Zrt. Environmental Impact Stuc
Implementation of New Nuclear Power Plant Units at the Paks Site Climate Profile of Paks and Its Environs Within a 30km F

10.4.4.1Examined variables

Different indices were selected to profile extreme condidgtiem&himdices applicable to temperature and
precipitation are presentefialiiel0.4.4l. Taking a seasonal breakdown is pointless in the case of temperatur
indices, since there may be summer days at aughiypéom May to September, so it is best to take their annual
number; while for precipitation indices, annual and seasonal results are presented in every case, as they c:
large variability within the year. For these indices, change iuexpressgd t he particul ar
(days, mm/day, mm) in addition to relative change expressed as a percentage. It is expedient to treat these tw
information together, because that will provide an overall impression abochangestéBtgfone is inclined to
imagine a drastic change where a particular index shows a large relative change because it seldom appeared
reference period in the past. In such cases, changes expressed in days provide a maat@ytalaatiffbesnti
reflect the fact whereby a great relative change actually means a low number of days. At the same time, this is
the other way around: greater changes expressed in days can also be slight in relative terms in thatcase of an
occurs frequently.)

Symbol Name Definition Unit
TX30 | Number of hot days Tma30A C days
TX35 | Number of sweltering days Tma35A C days
HEAT1 | Days with a level 1 heat alert Taverag®25AC f or 1 day days
HEAT?2 | Days with a level 2 heat alert Taverag®25A C f 01 aBrage@7AyCs | days
HEAT3 | Days with a level 3 heat alert Taverag@27AC f or 3 days| days
TN20 | Number of hot nights Tmi>20A C days
FD Number of freezing days Tmi<OA C days
RR10 | Number of days with precipitative &Bmn R> 10mm days
RR20 | Number of days with precipitation abovg R> 20mm days
RR50 | Number of days with precipitation abovg R> 50mm days
SDIl Daily precipitation intensity Rotlday, whensR1mm mm/day
RX1 Value of max. daily precipitati max (R mm
RX5 Value of max. fiday precipitation max(RR+r+RiztR+3tR4) mm
CWD | Max. number of consecutive wet days | days whensR1lmm bap
CDD Max. number of consecutive dry days | days wheniRlmm days

Tablel0.4.41: Definitions of the calculated extreme indices

10.4.5DERIVING UNCERTAIISTBASED ON THE REBEIDF TWO REGIONAIMATIC MODELS

This subchapter will describe the three key uncertainties that arise during climate modelling. It preser
uncertainties can be quantified in different ways, as well as the way results from the two climate models that
applied in the project can be used for all of that.

After year 2010, Al ast year wa andeux ¢xpedemaed fiom thertexik i
statement are perhaps even fr es hagabilityofiindivideal yearsigree r
natural part of climate, and it exists even without any external constraint whatsoeversthecefooasnchba
attributed to climate change. When examining the climate, it is values, trends and changes taken as average
years that are considered.

The most important uncertainty of climatic modeliegaisity derived from the modéibdels resolve the
equations that govern the processes of the climate system with the help of humerical methods. In the cour:
numeric solution, state parameters (i.e. temperature, wind speed, etc.) are regarded in theipeimigoobh three
spatial grid, and certain interactions are described in simplified form with the help of what are referre
parameterizations. The models developed at the various institutes differ in many respects: they may apply
approaches and paramet@imto describe the same physical process, furthermore they mighditismgrids of
resolutions. All of these differences also have their effect on model results.

Anthropogenic activity has been proven to have an effect on climate proeegsaispotherds to be taken into
consideration in climate model s. It i's not possi
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manner: we do not know the degree by whi icpolicksy mank
various countries are going to adopt, what the level of technological development will be, i.e. we cannot tell th
of pollutant emission in the future either. Multiple kinds of emission scenarios were created to this end (Nakice
Swart, 2000), which quantify the impact of human activity in the form of carbon dioxide emission. There are :
that describe a pessimistic future (in other words ones that assume additional significant emissions), but optir
average scenasialso exist, and all of them have vastly differing degrees of atmospheric greenhouse gas incide
2100. Uncertainties resulting from this aigceabed uncertainties.

Models are first tested in respect of the climate of the past, andrd¢veltypst of the results. After that,
simulations regarding the future are conducted with them, using extra greenhouse gases caused by human act
input parameter. Since the different models characterise the climate in differembmvaysiltiplutisotiels are
always considered when examining climate change (which is known as the ensemble method), because this
uncertainties of climate simulation outcomes can be quantified. In th&]y ldetiglenEl@nd Sutton provide a
metlodology regarding the ratio of the various uncertainties: they examined the results of temperature and pre
simulations conducted with 15 global climatic models and taking three scenarios into consideration, a
distributions from these addsis in determining the ratio of the three factors of uncertainty for the different regi
They concluded that at global level, internal variability has Eidimel o), while narrowing dowmraa

(e.g. the British Isles) renders this significant even in case of averaging for ten years, particularly in re:
precipitation. The uncertainty of the scenarios is manifested rather from the second half of the 21st centun
significanceecreases as the area is narrowed down. In the case of precipitation, it all but loses its role (mean
the difference between precipitation results from a simulation run with two identical scenarios, but with different
greater than resuitam experiments conducted with different scenarios, but an identical model).

The uncertainty resulting from model differences is of critical significance almost throughout the 21st century ir
of both precipitation and temperature, therefaagotite of researchers agree that improving the models will be
necessary to decrease uncertainty (to reduce the blue area onRigpiciarts 5i).

When examining climate change, it is importantuttplsganleast two) models in order to quantify uncertainty,
since all of the models describe the climate of the future as being equally possible.

The Carpathian Basin is probably a more sensitive area than the British Isles; results frets #re t#gebal mod
applicable here also as a consequence, among other things, of their poor resolution. That is why global inf
needs to be refined with the help of regional climatic models in order to determine the ratio of uncertainties. A |
reg onal climate models were run with 25 and 50km
ENSEMBLES Project (van der Linden and Mitchell, 2009), applying the A1B average scenario from am
scenarios. The A1B scenarios wengsékused at OMSZ for the experiments conducted with the two climat
modeld the ALADHSIlimate and REMO madetslO and 25km resolution.
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Figuret0.45:. The percentage ratio of wuncertaint (@usngtenybaat ar e
averaging) applicable to the whole Earth, Europe and the British Isles, between 2000 (Year 0) and2100 (Year 100) [1

The magnitude of simulation resultsdé uncert@ainty
visualisation. One of them, for example, is when one considers different thresholds to see what percentag
examined models yields a change that exceeds them, and illustrates this result on a probability map (this will a
guest i otnh efi wohraotb aibsi | ity of the given change?0) . Fo
greater than% using results from four regional model experiments, then probabilities of 0, 25%Wilr5 and 10C
exist in the case of the fodetapdepending on whether 0, 1, 2, 3 or 4 of them show increasing precipitation.

Although the models used at OMSZ do concur in respect of the small change in annual nationwide total pre
they fail to agree on even the direction in whicreaipitatign will change: one of the models indicates an increase,
the other a decline for both the near future and the end of the century. This pinpoints the fact whereby it is
trouble to include several models in any examination, andléie tmay e complemented with a set containing a
greater multituile.g. with the ENSEMBLES reBigte€L0.4.8)d for the purpose of confirming change direction
magnitude.

According to one of the OMSZ madelsrease of7% is likely for the near future, while according to the other one, a
10% drop is probable regarding the nationwide average; if, however, the 17 simulations in ENSEMBLES are a
into account, then the increase is alre@@%o 6frohble (i.e. the 17 models show an increasg@0é6 &ar

Hungary regarding 222%0). And looking at the distant future, one may declare with a prdl@B4itypoin80
examining the ENSEMBLES results comprising 13 members that the inctatse isf lixelyipn the country. In

other words, therefore, probability information must be treated appropriately, then incorporated to join the
results.
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Figurel0.4.58: Winter precipitation change (%) based on the ttestite oégional climate models used at OMSZ (left panel),
and the probability of winter precipitation increasing (%) based on ENSEMBLES simulations (s&ffi(pand|p63t12021
2100. Reference period: -1980.

The other popular way of illagtraticertainties, known agplmbxcharts, can already be interpreted for fewer, but
ideally at | east five simulations, and this ansy
probability?o0. I n t habaeut the dowest andifhest axteeneé valwes, ana figurbseinkey &
the 25, 50 and 75 % probabilities if sufficient simulations are available.

An unequivocal increase is probable for the 21st century regarding hot ekigeme0:4188s dnd this growth
is more intensive for the more distant future, b u
not beside the point.

Something that is characteristic of the models used atfaM®BE shange they indicate always exceeds the
median (the middle value, i.e. the one that occurs with a profiti)ilitaladld@ed from the results of the
ENSEMBLES models; in other words, AlliAfalld and REMO belong to models that reatderhgeging
probable, but they only cover a smaller interval out of the overall uncertainty. In the case of extreme hot weat
seldom occurs, the models also indicate a great increase, and large distribution at the same time: e.g. the m
increase from one day with a maximum temperaturefaliove(3 nown as a sweltering
observed nationwide between1B3flto 3 such in the near, and 12 in the distant future, but something that is |
beside the point is wherevllise is located between th@ day extreme values regarding the near, a8@l the 3

day range for the distant future.
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Remark:

When calculating future values, the change indicated by the models was added to the observations.
grey circle: valobserved in Hungary

blue and grey bpbot: future value

lighter and darker triangle: ENSEMBLES results

SU: summer day%25;

TX35E: sweltering daw>B5;

TN: excessively hot nights; 20

HEAT: heat wavesetge 2 5 A C

Figurel0.4.53: The observed and future value of some hot temperature index for Hungary as per the ENSEMBLES result:
OMSZ6s two model s f2050andBO2N0Pper i ods bet ween 2

In the case of European model results ublibel@main, it is often only the results received for the base variable
(daily average temperature and total precipitation) that are published, and this does not allow conducting a w
study in may cases. In the case of the models used & KIMSHevoption to examine significantly more variables
and their relationship. In case results from two models are available, changes indicated by both models are di
order to also present the uncertainty of the change. Regarding frdezimgodelgssused at OMSgufe

10.4.65) uniformly indicate a drop-@6¥%®for the 202D40 period, in other words, we could even take the average
of the two for the sake of simpler handling. The gapvidarifar 202070, which is to say that the difference
between results increases, but they still indicate changes that are close to each other, EtvwReth23eadd 32

of the century, even these two models include significant uncerangyabyati® between 35 artd, =d
considering the average of the two mo@&Jsn@ild no longer be appreciate.

Therefore based on the above one can see that the results of the simulations are laden with uncertainty, also
different physlgaarameterization, resolution, and other numeric characteristics of the models, which can be re
further through developing the models. These uncertainties must be taken into consideration when using th
therefore we need to strive to trgastereceive) probability information instead of a simple yes/no. The simplest
to do that in the case of two models is to treat results from the two models using an identical approach.

10.4.6CLIMATE CHANGE IN THEINITY OPAKS BASED ON RESUER®M THEWO CLIMATE MODELS

The two regional climate models applied at OMSZ are used to scale down the results of their global counter
bounded range with a finer resolution. Input data for this, known as fringe criteria, were provid€trbgitthe ARPE(
general global circulation model in the case ofCAh#ildNand the global ECHAMBMIAtmosphere and

Ocean Global Circulation Model in that of TRIBMID.4.11). The effect of human activity regarding the future was
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taken into account based on the global carbon dioxide concentration values of the SRES A1B scenario (whic
considered as an average version among the pessimistic and optimistic scenarios) when the global models
Projections run with the egonal models are available for the entire 21st century at 10 and 25km resolution f
domain covering the Carpathian Basin, and one for CenfrajuzerOpeel).

-

Figurel0.4.61: The execution domains for the ACADR{e (blue) and REMO (red) models

This study presents results from these. The combined examination of the two regional models affords the opp
even if a limited \Way quantify the enc t ai nti es that originate from t|
models provide a possible description of future climate conditions, therefore they will be considered jointly
differentiation going forward.

Results were evaluated foB@ken environs of Paks, which entailgaints from the 10km, an@ goints from

the 25km resolution mdeiguel0.4.3l). Focus is going to be on thrgea&0future periods when presenting the
resultsthe 2012040, 2042070, and the 262100 periods. Given the approximative nature of the models, mode
results are laden with smaller and greater errors, therefore values (temperature, precipitation, etc.) applicak
future are not provided bylrs e | v e s , rather as a c H®96 gferencegériads.ilnv e
the case of the tables, average values for the grid point observational database (betd@éndod.|at. 1B.5
46.346.9) generated on the basis of OMSZ meassii@e also disclosed, so as to provide a basis for comparing
these changes.

10.4.6.1Temperature

Gradual warming can be expected for the surroundings of Paks during the 21st century according to both
annual, seasonal and monthly level alike.S/Minertkiis that the farther tye@0period considered, the stronger

the monthly, seasonal and annual average temperature increase will be. There will still be natural variability a
years, so months and seasons colder than the average otay aisthe future. The two models forecast
unequivocal increase for the future, yet the extent of the change iscabtae aleadel essentially provides
warmer value than the other. Annual and seasonal changes in the vicinity of Pak3 alalelifedr&@adOine

can see that the strongest warming can be expected in summer for every period, and may\aBeady \exceed 2
the near future, and may reach 5 AC atestténpeatuen d c
increase for autumn, so much so that from the middle of the century, autumns can be expected to become w
average than spring. Winter and spring warming is the most moderate at the beginning of the century, and bo
projecthat average winter temperature is more likely to be positive than negative2i€fivetsa @07derns
territorial distribution, temperature change is quite homogeneous within the domains under consideration ac
both model&igurel0.4.€2), we can see a bigger change for summer in the last decades of the century in just or
the models.
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19611990 20112040 20412070 207852100
observat change (AC)

Annual 10.5 1.315 2.12.6 3.53.6
Spring 11 1-1.5 1.72.3 2.33.1
Summer 20.1 1.22.2 2.33.9 4.25

Autumn 10.8 1.41.7 2.12.8 3.63.8
Winter 0.2 0.8 1.62.4 2.63.9

Tablel0.4.6: Observed annual and seasonal-l1a¥@r agred tempregat UA
according to the two models in the vicinity of Paks bet2@40, 2042070 and 202100 relative to the :2690
reference period
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Figurl0.4.8: Seasonal average temperat ur e-2040)204207€ and 202100 i n t h
relative to the 198390 reference period, based on two models

It is a good idea to examine summaésraean by themselves, and this is sitoguréh0.4.€3. Ever intensifying
temperature increase can also be observed here, along with the fact that the extent of change will likely be g
August acrosdl three periods according to both models, and it is important to mention that the month of Sepit
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can be expected to wapmmore than June. The difference in values between the two models will also remai

monthly level, with the greatest discrgparo f  mor e t han 2 AC observed in J
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Figurel0.4.63:
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temperature
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2070 and 2021100 relative to the 12820 reference period, based on two models

File namé&?AKSII_KHT_10_Eghajlatjell_EN

101114

f

0

[



MVM Pak$. Zrt.
Implementation of New Nuclear Power Plant Units at the Paks Site

Environmental Impact Stuc
Climate Profile of Paks and Its Environs Within a 30km F

The annual progression of temperature is also expected to undergo some modification from the middle of the
since instead of the July maximum typical sgustrwill be hotter on average on account of the more pronouncec
change of average temperature for thatHigomehQ.4.64). January is the coldest month on average in the vicinity
of Paks, and this will f@inge in the future either. Average temperature, however, for this month will clearly
towards the positive values from the middle of the century. Monthly maps likewise fail to show any materi:
difference at the grid points under consideratio

30 30 30

o |[2011-2040 - [20412070] -
20 / \ 20 \ 20
15 15 15
. / N

VA N
N N
-5 !/ T — T — T T T -5

JFMAMUJ JASZOND

/RN
// N\

I/

JFMAMUJ JASZOND

JFMAMUJJASZOND

Remark:

When illustrating information applicable to the future, change the models indicated for the respective period were added tc
measurements concerning-198Q, then the area between the two annual progressions received on the basis of the two
mdel sd results were shaded.

Figuret0.46& The annual progression of monthly
and annual progression anticipated on the basistofMto model s ( AC; t he
the vicinity of Paks in 28040, 2042070, and 2021.00.

-2990(gray tine), t e mp
uncertainty |

Different indices are used to profile extreme conditions, and it is the frequency with which the variable
corsideration assumes a value lower or greater than a particular threshold that we look at. The developl
temperature indices in the future is consistent with average conditions, which is to say that the incidence
extremes (e.g. hot days, extleat alerts, etc.) can be expected to increase, while that of colgl ioidices (e.
freezing days) to dropallel0.4.62) The number of hot days (daily maximum tempedé&u@e > may doub
early as theear future, but this is what both of the models indicate for the middle of the century. Let us now c
indices that occurred less frequently in the past: sweltering days, i.e. when daily maximum temp&@ture excee
as well as hot nights, whagly chinimum temperature does notdip b&lGu20 These i ndices occ
on average during the reference period, their number may nevertheless be expected to increase significantly i
proportions: by the end of the century, éhe shod at least eight times as many sweltering days, and twenty time
as many hot nights than betweeri2961

Days with different extreme heat alerts (extreme heat alert day: daily averggéﬁér@eratdre@v el 2 ex
alert: daily averagegnperature26AC f or 3 days or 2ZrAC] yl eavel ag8e ekt m;
daily average temperatu2€~C f or 3 days) . The more stringent t

change is, in other words, a shift taon@arelsntensive extremes can be expected. All of this means that there al
going to be increasingly more level two and three extreme heat alert days as we progress over time.

19611990 20112040 | 20412070 | 20782100
observation (days change (days)

Hotday 19 9.123 1939 3850
Sweltering day 2 213 627 1736
Hot night 2 8.215 1929 3942
Extreme heat alert 9.1 7.223 1640 3752
Level 2 extreme heat alert 4.1 4.520 1237 3149
Level 3 extreme heat alert 0.1 1.38.7 3.922 1432
Number of freezgy days 89 (-17)(9.3) (-29) (-24) (-43) (-41)

Tablel0.4.€2: Average annual observed values (days) of temperature indices BE8@eantbéiiange (days) anticipated

according to the two moddieimicinity of Paks between204Q, 2042070 and 202100 relative to the 12630
reference period
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In contrast to all of that, the number of freezing days (daily minimum Gf@eratune | | decline |
century. The extent @nges in the indices is rather uncertain, and the interval of a change may be up to double
of another one in the case of a given model. The least uncertainty can be experienced regarding freezi
(notwithstanding the nearer future). In thd easenoa, territorial variability is also greater than in the case of
average conditions. An uncertaiNESWtection strengthening can be observed for freeFigyrah§ < (),

while the change of haeexts in the NBE direction becomes unequivocally more iftigoiset.¢4.65).

2011-2040 ’
o9
| I 25
2041-2070 S -
. . a0
e o
o @ a5
2071-2100

SOoOoTo
0000000
5 8

Figurel0.4.6: Anticipated change in the annual number of freezing days (days)dhPa&vioatitieen 2@04U0, 2041
2070 and 2021100 relative to the 18820 reference period, based on two models
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Figurel0.4.6: Anticipated change in the anmaakenwof days with a level 2 heat alert, sweltering days and sweltering nights
(days) in the vicinity of Paks betweef(2m] 2042070 and 202100 relative to the 12820 reference period, based on
two models
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10.4.6.2Precipitation

In the case of precimta and unlike temperatures, one cannot talk about unequivocal and linear changes ove
21st century, either concerning the three future periods, the seasons or the two models. The models agree
slight change of annual precipitation, ldem@ogseasonal distributions is also important, and great differences cs

be seen in this regard.

Annual and seasonal values can be seen for the vicinityr ablebbglif3.

19611990 20112040 ‘ 20412070 20782100
(mmimonth) change (%)
Annual 47 -4¥0 (-5) (-3) -4y 4
Spring 46 (-14)6 (-5)Y (4) (354
Summer 62 (-6) (-3) (-16) (-14) (-27) (-20)
Autumn 43
Winter 39 -6)y7 -7y 16

Note
Yellow/green indicates ptatign decrease/precipitation increase thatis deahe basis of the two models.

Tablel0.4.63: Observed annual and seasonal precipitation values (mm/month) H&9@&ean@i3Gtange (%) patied
according to the two models in the vicinity of Paks bet2@40, 2042070 and 202100 relative to the 12690
reference period

The decrease during summer iscatearcording to the models, and this is set to intensify to suokieartimeent

thad unlike what we have become accustdnsechtoer precipitation may well end up being lesser in amount thar
autumns total precipitation (at least based on one of the models). Our statements are in relation to 30 year «
which is to s#lyat this does not mean that every summer will be arid and every autumn wetter than the summel
summers that are wetter than average can still continue to occur. The unequivocal increase of autumn preci
also conspicuous looking at thesyalnd this will likewise be more pronounced at the middle/end of the century
other words, the change will likely be greater than variability by that time. The two models show different resu
winter, and this is also true in the casen@f isptivithstanding the intermediate future period (wheut a clear
decrease is anticipated), in other words, the models are uncertain regarding the direction of the change in s
winter. If one is also to take territorial distribution inetioofégleel0.4.67), a decrease is likely at the NE part

of the area in winter, while an increase can be expected at the NW and the W in autumn and spring respecti
can state for each of the seasons that minorabaadesero are probable for the initial period, a more pronouncec
realignment of seasonal precipitation is likely by the end of the century, while the weaker increase in autl
decrease in summer/spring project a decrease in annual pretiigitaidaid¢oof the century.

It is also worth the trouble to drill down to the monthly total precipitation level fronFspasbbal.6jalbhis

allows us to see that similarly to summer, the dépreagstation can be expected for September (although a small
degree of increase is also possible), while June does not show any unequivocal decrease the distan
notwithstandidignd the same can be seen concerning temperature increases v8leptmipemore than

June will). The figure allows us to observe that the algebraic sign for the change is quite uncertain during tl
months across all three periods. Annual progression may cha@geMytgdgaécondary maximum in November

is expected to strongly approach the June value or might even exceed it.
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Figurel0.4.67: Seasonal precipitation change (%) in the vicinity of Paks be2@4@ri22d2070 and 202100 relative to
the 1961990 refence period, based on two models
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Figurel0.4.68: The annual progression of monthly total precipitation (mm) according to obset@&@(gray 16}, and
annual progression anticipated on thefiths two models (mm; the uncertainty interval they limit are in coloured bands) in tt
vicinity of Paks in 2@040, 2042070, and 202100

When illustrating information applicable to the future, measurements ceche8tingrédditreased oy t
extent of (strong) relative change the models indicated for the respective period, then the area between the tv
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progressions received on the basis of the two mod
decrease).

Precipitation indices reflect an extraordinarily varied impression, which does not necessarily correlate to the ¢
average total precipitation, and it is possible that not even the two models show an identical algebraic sign for
The number dhys with copious precipitation above T@btei(.4.64) will occur most frequently in summer

according to observations, while this will occur least during the winter (approx. half as manyotimiggl, yet this r:
well change by the end of the century: the number of events with lots of precipitation may near summer inci
least according to one of the models). We need to add to this that decrease during the summer is far from cer
beginningnd the middle of the century, but both models point to this direction by the end of the century, what |
the extent of the change might be even greater still. In contrast, the models start out from an initially uncertain
in spring, and g figures that are more increasing by the end of the century. Increases in autumn and winte
therefore the increase of annual figures overall) is unequivocal during all three periods according to the models

19611990 20112040 20412070 20712100
ob?garl\)/glon change (%)
Annual 16.1
Spring 3.4
Summer 5.9
Autumn 4.2
Winter 3.2

Note
Yellow/green indicates decrease/increase thatut afer basis of the two models

Tablel0.4.64: Observed annual and seasonal number of days with precipitation exceeding 10mm (dal/89betnden 1961
change (%) anticipated according to the two riedeisimity of Paks between2®Q, 2042070 and 202100 relative to
the 1961990 reference period.

Upon examining days with extremely high precipitation (ab®abl2004ndb] one can state thaish appear

to be increasing unequivocally, with the exception of s@iii@ 20d1lsummer 2Q700 (the incidence of
summer events is showing a slight decrease at the end of the century). Relatively small changes can be seen
essentially sthaumbers of past incidence, with the exception of the doubling of autumn and summer values at
of the century (accompanied by significant scatter between the models), and the 50% increase of spring values

19611990 20112040 20412070 207R1®
ob(sdeerl\)/glon change (days)
Annual 3.1
Spring 0.6
Summer 1.4
Autumn 0.7
Winter 0.4

Note
Yellow/green indicates decrease/increaselehatison the basis of the two models

Tablel0.4.6: Observed annual and seasonal number of days with precipitation exceeding 20 mm (deh@)Betwden 1961
change (days) anticipated accordirggtteo models in the vicinity of Paks betweddP0 2042070 and 202100 relative
to the 1961990 reference period.

Looking at daily precipitation in excess ofFafuneh((4.6, left panel), something that ramlysoeven during

the 30 years (on 1.5 days in terms of territorial average) one can say thétaesigaifioant expected at

annual level according to one of the models, while the other one shows a negligible change, and a more likely
decrease. Increase can be expected mainly during summer for the first period, more in the autumn in the ca
second one, and clearly during the spring, but even in summer by the end of the century. According to obse
such events will almodtowzur at all in winter and spring, and the models show that they will not occur in wil
(Seasonal results will not be discussed here.)

The two models essentially render an increase likely regarding annual maximum daily precipitation and the r
consecutive fiday precipitatioRiqurel0.4.6, middle and right panel), but according to one of the models, a
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decrease is also possible in the southern part of the area during the nearer period, which is tainly attribt
decreasing precipitation in summer (the summer half of the year). A stronger increase can be expected in autt
if to a lesser degree, also in winter), with summer and spring showing an uncertain and more variable im
regarding the two @edi By the end of the century, thewelecrease in the summeddiyendex is likely on
account of the decreasing durability of precipitation events. (Seasonal results will not be discussed here.)
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Figurel0.4.6: Change in daily precipitation in excess of 50mm occurring over the 30 years, as well as in annual maximun
and fivelay precipitation (%, and days in the first cas&inityhef Paks between 204D, 2042070 and 2021100
relative to the 198990 reference period, based on two models

The unequivocal increase, which will be stronger nearing the end of the century, of the length of consecutive
(with prectgition below 1mm) in the sumsroksely linked to thadrel0.4.61L0. Aside from being consistent for
the summer, the model sdéd uncertainty i s asetforimid r el
century, and an increase for the last decades. A large degree of uncertainty is typical to the two models for v
spring in 202040 and 20£D70, in other words, one of the models makes an increase likelier, while the other
rendes a decrease more probable in the seasons. The increase of the maximum length of dry days in the sprin
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other hand, appears to be-cigdny the end of the century, the significant uncertainty, however, remains for wir
along with oppositections of change in the two models.
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Remark:
When calculating values pertaining to the future, observations applic86 twei®6dcreased with the extent of
relative change (with algebraic signs) that the models indicated for the given period.

Figurel0.4.610 The maximum seasonal length (days) of consecutive dry days (with precipitation less tHE®®Amm) for 1961
according to observations, and the values (days) indicated by the two models in the vicinH30ai0P 2Kkg4207202071
2100

The number of consecutive wet days (with precipitation abéigeirehi).gl1) follows a tendency that is
identical to dry days, and decreases unequivocally in summer (scatter between the models is lower at the begi
end of the century). Unlike the previous index, both models project the durability ittispriegept&cip
furthermore scatter between the models is the smallest at that time. For the winter, the difference between the
already repeatedly mentioned is also typical regarding wet days: a decrease is probable according to one mod
increase according to the other. Notwithstanding the middle of the century (when a decrease is likely), the
likewise indicate changes with different algebraic signs in the autumn. The greatest uncertainty between the tv
is seen in autumrdaminter at the beginning of the century, in summer and winter2DHM@AA4A autumn for

the end of the century.
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Remark:
When calculating values pertaining to the future, observations applici96 teei®6acreased with the extent of
relative change (with algebraic signs) that the modelfintieaieddn period.

Figurel0.4.611: The maximum seasonal length (days) of consecutive wet days (with precipitation abe¥820mm) for 1961
according to observations, and the values (days) indicatedrbydbks in the vicinity of Paks fe2@01,12042070, and
20712100.
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In addition to average total precipitation values, the index that can be expected to garner the most interest
precipitation intensity, which specifies how wet the avet(dayprecipitation total above 1mm divided by the
number of wet days). According to both observations and our experience, days with more intensive precipitatio
summer, yet this will shift to the autumn in the distant future acbarudgltB{gatel0.4.612) in the vicinity of

Paks; at the same time, the uncertainty of the models is greatest during this season next to unequivocal growit
of uncertain algebraic sign at the startcehtimgy will transform into increase by the middle and the end of the
century, while near constancy will be typical in summer throughout after the very weak initial increase, and this
why scatter between the models is lowest in summerlsTalsoranggtee on precipitation becoming more intensive
regarding the winter as well (corresponding mastratimjdthe value still remains below summer intensity, yet it
will be above the spring values for the most part (although the vake isflteegtdn winter according to
observations).
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Remark:
When calculating values pertaining to the future, observations applicd96 twel®6hcreased with extent of
relative change (with algebraic signs) that the models indicated for the given period.

Figurel0.4.612 The seasonal values (mm/day) of precipitation intensity (days with total predipitatimmatber of days)

for 1964990 according to observations, and the values (mm/day) indicated by the two models in the vich2i®A0f Paks for 20
20412070, and 20-2100.

When calculating values pertaining to the future, observations 4ppltadwere increased with the extent of
relative change (with algebraic signs) that the models indicated for the given period.

Although intensification is typical for the overall area at the end of the century, but the differences within the
also worth examinikgy(rel0.4.613. Prominent relative change values can be seen in autumn, primarily at the N
part of the area, while the greatest change is more probable in the south during winter. The ngodels are €
greater change at the northern areas in spring, while changes with different algebraic signs can be expected i
at the NW and SE part of the ar ea, and to increas
incongruous.
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Figurel0.4.613 Change in precipitation intensity (%) in the vicinity of Paksdomeiive to the 18820 reference
period, based amotmodels

NSpéng / Sumnfes/ Autumn /T\&hter

10.4.6.3Relative humidity

The change of relative humidity as presdrabl#lif.4.6 is cleacut according to the models: we can expect a
decrease for every season, therefore also at annual levetfialtélspefuture periods in the vicinity of Paks. The
greatest changes will appear as we near the end of the century, furthermore they always mostly occur in sur
autumn, when atmospheric humidity is lowest anyway. This coincides with wamaimgprizetween July and
September, as well as the greater decrease of precipitation, which humidity derived from increasing precip
autumn cannot compensate either.

19611990 201122040 | 20412070 | 20712100
observation (%) change (%)
Anrual 75 (-3) (-2) (-5) (-3) (-6) (4)
Spring 70 (3) (1) (3)(2) (4) (1)
Summer 69 (-6) (-2) (-13) (4) (-15) (-8)
Autumn 78 (-4) (-3) 4y (-2) 7Y (5)
Winter 83 (2)¥ (1) (-4¥ (1) (3)¥ (1)

Note
Yellow is used to highlight a decreas=ast 284 according to both models

Tablel0.4.6: Observed annual and seasonal relative humidity (%) befl@9én 4196 telative change (%) anticipated
according to the two models in the vicinitybeftRaka 2021040, 2042070 and 202100 relative to the 12630
reference period.

10.4.6.4Wind speed and wind direction

The models do not forecast major or even unequivocal changes regarding wind speed magnitude, particula
annual level. The extd@#rverage change in the vicinity of Paks at this point shows a decreasing tendency over
(in other words, smaller changes can be expected for the end of the century than previously), and it is less th
the most part, with uncertainty igeksat sigiéblel0.4.67).
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19611990 20112040 | 20412070 | 20712100
observation (m/s) change (%)
Annual 2.1 0.41.7 (-0.311.1 (-0.2)0.5
Spring 2.4 0.92.5 (-3.511.9 1.32.4
Summer 1.9 (-2.9)5 (-4)7.3 (-6.3)7.1
Autumn 1.9 (-0.1)3.3 1.63.6 (-0.7) (-0.6)
Winter 2.2 (-2.7134.2 (-56.5%5.1 (-3.733.9

Tablel0.4.67: Observed annual and seasonal average wind speed values (m/s) io9keand®¥ige (%) anticipated
according to the two models in the vicinity of Paks bet2@40, 2042070 and 202100 relative to the :2690
reference period

The extent of the change will only exceed 5% in summer, as well as itevihigy, dlimitiese cases the two
models always give a change with different algebraic signs, therefore uncertainty is great. Stronger win
increases or decreases can also be expected in winter, but the models fail to agree on the direction c
modificains in this case again. The greatest changes in seasonal averages can be expected at the middle
century, but one of the two models may even change the algebraic sign during in autumn and spring during tt
perio® meaning that they indicatthange of a direction different than in the earlier or later period. Therefol
uncertainty is quite high all in all, and this is also reflected in territorial distribution: the summer notwithstar
unequivocal tendencies can be obdeuadl(.4.614). Strengthening in the hottest season is most pronounced in
the SW, while weakening is usually most obvious in the western areas.

Wind direction was examined split into 16 sectors, anddijastHikeginat of wind speiedsery small, with the
distribution of wind directions, as indicated by the two models, not changing considerably. The prevailing winc
will continue remain NNW at the grid points that lie closest to theRiguvek(pthét) even in the 21st century,

and thdrequencyalues linked to the different directions will not change by more than 12%. Small fluctuations ¢
the seasons can be observed for every wind direction, but uncertainty is greasiwtlisaegbkettavo models
seldom agree on the algebraic sign. The only agreement is that NNW and N wind will become 1% more frequ
the SSW wind is to become rarer. When examining the vicinity of Paks, one of the models makeé$rgeshift of the
between areas where the NW and NNW winds prevail possible towards the NW, but no change can be ¢
according to the other one.
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Figurel0.4.614 Annual and seasonal wind speed change (m/s) in the vicinity of Paks-2@40e204201D and 2071
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