TEMPORAL AND SPATIAL CHANGES OF
CLIMATE ELEMENTS IN HUNGARY

TEMPERATURE




Ceremony Reports; (phenological observations)
Book of Zhou-dinasty;
Book off Huajl Nan-Tzu;

(agriculturall calendar)
— 1 year = 12 moeon months/ = 24 chi (two-weekly period);
prepared specifically for proevinces off Honan and Shanxi;

Reports onl Folk traditions, and: cCUStems;
INGLES on| spaces and reoms;

(East-China: nen-trpeical momnseen)




Spring and autumn yearbooks of Lu - 24 chi

Chinese name

English equivalent

Starting time

Li Chun

Jii Syj
Ching Cho
Chun Fen
Ching Ming
Ku Ju

L1 Hsia
Hsaio Man
Mang Chung
Hsiao Cho
Hsiao Zho
Ta zho

Li Chiu
Chu Zho
Paj Lu
Chiu Fen
Han Lu
Suang Chiang
Li Tung
Hsiao Hsiie
Ta Hsiie
Tung Cho
Hsia Han
Ta Han

Beginning of spring
Spring rains
Awakening of insects
Spring equinox

Clear and bright (sunshien and clear skies)

Dust-rain (April spring)
Beginning of summer
Grain is swelling
Leaping to spike
Summer solstice

Less warm

Heat wave

Beginning of autumn
End of the heat

White dew (hoar)
Autumn equinox

Cold dew (rime)

freeze

Beginning of winter
kisebb havazas (hoszallingdzas)
Heavy snowfall

Winter solstice

Less cold

Very cold

Feb 4-5.
Feb 19-20.
Mar 6-7.
Mar 21-22.
Apr 5-6.
Apr 20-21.
May 6-7.
May 21-22.
Jun 6-7.
Jun 21-22.
Jul 7-8.

Jul 23-24.
Aug 8-9.
Aug 23-24.
Sep 8-9.
Sep 23-24.
Oct 8-9.
Oct 24.
Nov 7-8.
Nov 22-23.
Dec 7-8.
Dec 23-24.
Jan 5-6.
Jan 20-21.




SOIL TEMPERATURE

The importance ofi soil in influencing air temperature Is decisive:
long-wave radiation of the warming soill that absorbs selar radiation
neats the;air as well.

Soll temperature; canionly: be mapped! on microclimatic level, since it
IS toe) patchy. Regional differences Nappen Iniaccordance with the
Variety of the soil types.

Jlemporall dynamics| ofi the seilf temperature; Is the same N diffierent
dreas) off the cCountry.

Daily/ coursel off the teEmperature can be detected only at thetep: 1 m
solllevel




On the surface, the maximum is at 14 o’clock, while the minimum is
at dawn. The maximum may exceed even the air temperature.

The daily pendulum at 50 cm depth is <1°C, while at 1 m it is much
smaller.

The maximumi at 50/ cm| depth occurs in the evening, while the
minimum at neon, due to: the slow: heat transfer of the soil.

In the annuall course ofi the soil temperature there;is a substantial

diffierence between, the topsoil (0-50 cm) and the deeper soilllevels.

In the topsell the maximum temperature eccurs! in July, while the
MiRIMmUuMm; in FEbruarky; the phase Ieg isiminimal:

Inrthelevel off 100-200 ¢m) the maximums temperature; happens: in
August. Therminimum temperature at 100 cm 0eeurs Inf Febpruary,
whilerat 200rcmintMarchs ihe shiiit iR thisHatier case reaches ~il

MONLAS




Mean monthly and annual averages of the soil temperature
(°C), Debrecen, 1952-1960

A M| 3 |3 A IS0 | N |D.
12,5119,5{24,2{26,7{24,9119,1{11,5} 5,5| 2,3
11.9118.523.625.7(24.419.0{11.7} 59! 2.5
11,5117,7122,8124,3|23,2118,5/11,9| 6.1! 3,0
10,3115,8/20,0122,3(22,1{19,0/12,9| 7,8! 4,1
9.5{14,2117,9120,4|20,7|18,8|14,4/102| 6.5
5112.1114,9]17,4]18.4117,9/154112,5] 9.3

¢ In afrcultural /S ecolegical peint off View, the Neat storade off the solliis
Impoertant. Due tertsiheat content, the; soil siowly: Ut effectively,
CoMpEnsates altumn ceeling:

9 FErem August terMareh), eachsoll ayerishWarmertaan the ail:

s [Erom Marehithe subseiliis significantly, colder, while the tepseillgets
Walier than the ail:
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Mean annual course of the soil temperature in different depths,
sand soil, Kecskemét




Daily course of warming of different soil types :

Temperature ["C)

2 4 B8 8 W 12 14 16 18 20 22 M
Time (hours)
b

Fig. 2.6 Daily course of temperature (¢) at the surface and (b) at a depth of 50 mm
on clear summer days a1 Sapporo. Japan (after Yakuwa, 1946).

From: Rosenberg et al. (1983)

sand
loess
peat

clay

In case of equal weight, warming
depends on heat capacity
(density * specific heat)

The temperature difference between
the surface and the layer deeper by

5 cm depends on the heat-conductivity.
The larger the difference, the

smaller the heat conductivity.




Daily course of the short-wave and long-wave radiation

Daily course of the short-wave and long-wave radiation

short-wave radiation
short-wave radiation

cooling
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Heat budget of the surface

_ A0 = cm-AT
sensible latent Short-wave short-wave
heat flow heat flow solar radiation solar radiation

} ‘ ‘ i Specific heat
‘ IHeat: capacity.
heatvgvr_)_c_l moisture flow

material heat conductivity density specific heat
(J/m/K/s) (kg/m?) (J/kg/K)

granite 4.61 2600 837
water 0.63 1000 4187
ice 2.30 900 2135
fresh snow 0.08 100 2135
old snow 0.29 400 2135
wet sand 1.68 1600 1250
dry sand 0.17 1400 837
humusz 1.26 1300 1834
wet meadow soil 0.84 1500 3350
dry meadow soil 0.06 1500 1834
air 0.02 1,3 1005




AIR TEMPERATURE

¢ Air temperature is one ofi the most basic and most impertant climatic
elements.

¢ lts actual value assumes the complexity: of radiation and suriace! effiects.
It characterizes the heat balance.

¢ lts value s of basiclimportance In  agriculturall ecologicaliandhtman
pieclimatelegdicall peints ol View:




Annnual curse of air temperature over continents and ocenas:
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Areal distribution of annual mean temperature (°C) in Hungary




On the map of the mean annual temperature we can establish that
a 3° N-S range corresponds to around 3°C difference in mean
annual temperature.

The isotherms show! ne regular N-S arrangement: medium-range
mountains N Hungary appear as cold islands with their 6-7°C
(Kekes, 5°C) mean annual temperatures.

Warmest Is the Soth-east Alfold (>11°C).

Untilf 200 m: height: abeve: seallevell 10-11°C s characteristic for' the
major area ofi Hungary. Exceptions are: Nyirseg, Szatmar-Bereg,
Bodrogkoz.

Inrthe mean annual temperature even a 6°C difference may: also
OCCUK firom! GNE Year toranother; hence thisi climate element hasia
greatVariailicys




Mean annual temperature




Distribution of mean monthly temperature in the Carpathian basin:

t=A@ +BA+Cz+ D

J. J. A. Sz. 0. N. D.
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Meaniannual temperatune pendulums

= ( AJu/-AJan) P T+ ( BJu/-BJan) % +( CJu/_CJan) Z Tt (D JU/-DJaﬂ)




The weight of the continentall and oceanic influences in
the distribution of temperature:

Magyarovar
Budapest
Szeged
Nyiregyhaza
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Climate of the Carpathian basin

Mean annual temperature
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Areal distribution of the January mean temperature (°C)
in Hungary
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January mean temperature
[ N O
Average for meany years, °C

Absolute minimum
temperature: -34.1°C;
Baja, Jan 24, 1942




Winter and summer half-year temperatures show substantial
differences.

Colaest montfi in Hungary. is January. Itsimean temperature is
between -4°C and 0°C on average.

Tlemperature is most influenced by the nearby air' prressure action
centres.
Coldest: areal /s NEAlfo/a (Siberian maxinmum).

o1 the) areal of: NVirseq), the! proximiity, of Kalpatalja region s ar
ITPOIENAL GSPECt, WIENO): Szatimar-Bereg) Plain, did. lakta- and.
BOGIOGKOZ GIEFSs Gle SO)CalIea., T CEZE COMIESS:

Mildest areas SW-Pungniul (GEnoal Cy/CIoNES).

e mean temperattiren Januany s BetWeen =9 and =11 € ashwell
as DEtWEER +5and +6°€, WhEre the extreme; Valles) are
characteristics mean temperatures ot Finland and therlaliantRiviera:
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eante - | T, S i July mean temperature

Average for meany years, °C

Absolute maximum
temperature: +42.0°C;
Békéscsaba, Aug 20, 2000

=T




The hottest month in Hungary is July.

Mean July temperature increases from 19°C to above 22°C from
south to north, and from south to east and west to east.

In Dunantull area rather the change from west to east is
characteristics, due,; to the, oceanic-continental transition.

In; Alfiold, concentric Isotherms eccur resulting frem: the basin
character:.

Jihisi s the result of the copll 6ceanic air Currents coming firem north-
west (Icelandic minmumi— ool and rainy summer)iandithe Warm
continental and Mediterranean: ail CUrrERts coming firem south-east
(Azeres maximun — Not, dry/ SUmmer).







Mean temperature of the winter- and summer half-year

Summer half-year




Mean annual temperature pendulum (°C) in Hungary




Mean annual temperature pendulum is an important feature of a
given climate area. This means the mean temperature difference
between January and July.

The extent of pendulum increases with the increasing| effect of:
pendulum, namely it is suitable for expressding the degree of
continentality.

Its value increases parallel with' the increasing continentality’ and
towards the centre of the basin.

Isi minimum occurs) at: SW-Dunantul area with 21°C-22°C.

Its value at the most part of Alfold and the Mezofold! area isi 23°C-
24°C.

Its maximumi happens at the area of Nagyktnsag-Hortebagy with
24.5°C,

Inrthe moeuntalneus areas, Withncreasing height, therpendulum
decreases. At the heighti e 5-600 m its value is 20-21°C, while
above 700imrneightit s Iessithan 20°€.




¢ Mean daily pendulum of temeparture is also an important parameter.
& Its minimum. value occurs in the short-day cloudy December (4-6°C).
& Its highest value happens in the long-day summer months (11-13°C).

Daily mean maximum (a) and minimum (b) air temperature and
the daily mean pendulum, °C, 1901-1950
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¢ Tenperature conditions of the mountainous regions in Hungary.
substantially differ from those of plain areas.

¢ [Ihe vertical temperature gradient, caharacterizing altitudinal
changes of temperature, shows minor differences mountain by
mountain, due to the diffierent location and topography.

¢ Seasonal variations are greater, that eccur due te the frequent
Inversion situations! in the winter half-year.

Mountain Winter

Mitra 0,4
Biikk 0.2
Pilis g 0,5
Mecsek 0.5

Spring
0.7
0.6
0,7
0,5

Summer
0,7
0,7
0,7
0,7

Autumn
0,5°C/100m
0,5°C/100m
0,5°C/100m
0,5°C/100m




.
s

-

W

Mean annual minimum temperature (°C) in Hungary




The mean annual minimum temperature isbetween| -15°C and -20°C.
The ground-level radiation minimum temperature may: be smaller by
2-3 (in extreme cases by 4-5)°C compared to the standard values
measured at 2 m height.

This is an Important parameter for agriculture, in terms of
everwintering of the autumm sewings.

In mild winters its valuerisi between -8 and -10°C, whilein grim

winters its value is between -25 and -30°C,

Abselute minimum: temperature (-35°C) was! measured at
Gorombolytapolcan: (today: Miskolctapolca) oni Ebertary: 16, 1940.

At Dunantl area E=W wie at Aliold Dasiilke featire. of
terperarie aistiibutionys ClhHareetelistic, a5 a restltieiranweakening
Oceanic effiect and basin lecation firem WEest te)east:.
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Mean annual maximum temperature (°C) in Hungary




The strongest annuall warming (mean annual maximum) may: reach; up
to 36°C at the south-east part of the country and its value is
decreasing| from here towards north andi west, reaching| 32-33°C.

Cooler years the largest warming is about 30°C, while in wWarmer years
it may. exceed a 40°C.

Absolute maximum: August 20; 2000, Bekescsaba, 42.0°C.

In  thisiway, abselute pendulum: off temperature in Hungary. rieachnes
77.0°C, WhHICHI IS thiree-guarter off the Value chiaracteristiciior extremely.
continental stubarctic areas:




¢ Important parameters to characterize the climate are summer and
winter threshold days, among which the number of frost days,
winter days and summer days are of great significance.

The number of winter threshold days are increasing firom south-
west towards north-east.

The number of summer threshoeld days are increasing from west and
east towards south-east, in accordance, with the oceanic-continental
transition. Their number'is decreasing with the increasing height
above sea level.

Spec. Temp. days | M.magyarjvir | Pées | Keeskemét | Nyiregyhdza | Kékestets
grim min. <-10°C) £ 13 17 16
winter max,<0°C) 29 31 33 71
frost  (min. <0°C) . 95 91 109 144
summer 'max. 2 25°C) 62 78
heat (max. 230°C) 12 21
hot  (max. 2 35°C) ] 2 2




i
i
'.".i_ ¥ ¥
ol
T Sl g
P S s
o’

P -
3 AT ..‘i“ L5 3 s
-.;,-"‘l-*:':"lr “"" s #‘:‘-“‘ s
a5 "“r bt elet “l"-i
l.‘\‘I"‘El. e
o P

393
e

Bt

e el
#ﬁ*‘.“i{"

o R

‘ "
TS

I
N

70 nap alatt
20—100
——— 1G0—110

110—120
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120 nap felet:

Average number of frost days in Hungary




Average number of winter days in Hungary




Average number of summer days in Hungary










