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Air Air pressurepressure

�� DifferentDifferent warmingwarming of of thethe EarthEarth’’ss surfacesurface generatesgenerates air air pressurepressure
differencesdifferences inin thethe atmosphereatmosphere abiveabive thethe surfacesurface. . InIn orderorder toto
compensatecompensate airair--pressurepressure differencesdifferences,  ,  airair particlesparticles movemove fromfrom highig--
pressurepressure areasareas toto lowlow--pressurepressure areasareas. a leveg. a levegőőrréészecskszecskéék k 
elmozdulnak a magas nyomelmozdulnak a magas nyomáássúú terterüületek irletek iráánynyáábbóól az alacsony l az alacsony 
nyomnyomáássúú terterüületek felletek feléé. . ThisThis horizontalhorizontal airflowairflow is is calledcalled windwind. . 

�� ThereforeTherefore, air , air pressurepressure has has directdirect and and indirectindirect associationassociation withwith
severalseveral climaticclimatic elementselements. . ThisThis is is oneone of of thethe most most basicbasic climaticclimatic
elementselements.  .  

�� AsAs a a resultresult, , inin thethe earlyearly 20th 20th centurycentury, a , a widewide rangerange of of 
meteorologicalmeteorological phenomenaphenomena werewere triedtried toto explainexplain onon air air pressurepressure
basisbasis. . LaterLater, , thisthis approachapproach waswas pushedpushed intointo thethe backgroundbackground..

�� OneOne elementelement of of preparingpreparing recentrecent largelarge--scalescale weatherweather forcastsforcasts is is 
analysisanalysis of air of air pressurepressure -- topographictopographic mapsmaps..

�� BeacuseBeacuse of of itsits physiologicalphysiological effectseffects (human (human biometeorologybiometeorology) ) itit is is 
alsoalso importantimportant..



TemporalTemporal dynamicsdynamics of air of air pressurepressure

Daily course of air pressure between the Equator
and the 60°N latitude



�� Air Air pressurepressure is is thethe most most stablestable climaticclimatic elementelement. . ItsIts dailydaily and and annualannual
fluctuationsfluctuations areare onlyonly upup toto somesome %. %. 

�� ItsIts dailydaily coursecourse show a show a doubledouble wavewave: : thethe main maximum is main maximum is aroundaround 1010--
11 am; 11 am; whilewhile thethe main minimum is main minimum is aroundaround 44--5 5 óóra ra pmpm; ; secondarysecondary
maximum is maximum is aroundaround 1010--11 am; 11 am; secondarysecondary minimum is minimum is aroundaround 44--5 am.5 am.

�� The The amplitiudeamplitiude of of thethe dailydaily pendulumpendulum decreasesdecreases fromfrom thethe EquatorEquator toto thethe
polespoles. The . The regularregular dailydaily pendulumpendulum inin Hungary is Hungary is generallygenerally 11--6 6 mbmb, , whilewhile
passingpassing throughthrough of a of a weatherweather front front maymay causecause eveneven a a pendulumpendulum of           of           
1010--20 mb.20 mb.

�� ItsIts annualannual coursecourse alsoalso showsshows a a doubeldoubel wavewave..

�� Main minimum: Main minimum: AprilApril--MayMay ((midlatitude cyclones coming from the
direction of the Icelandic minimum).).

�� Main maximum: Main maximum: JanuaryJanuary ((anticyclonesanticyclones breakingbreaking intointo thethe CarpathianCarpathian
basinbasin fromfrom thethe directiondirection of of thethe SiberianSiberian maximum).maximum).

�� SecondarySecondary minimum: minimum: JulyJuly ((due to the strong warming of the central
part of the basin).).

�� SecondarySecondary maximum: maximum: SeptemberSeptember--OctoberOctober ((anticyclonesanticyclones breakingbreaking intointo
thethe CarpathianCarpathian basinbasin fromfrom thethe directiondirection of of thethe AzoreanAzorean maximum).maximum).



Annual course of air pressure, Debrecen, 1928-1978; 
900+…hPa, or 1000+…hPa

Annual course of air pressure, 1901-1950, hPa



�� The The pendulumpendulum of of meanmean monthlymonthly air air pressurepressure is is betweenbetween 9.0 and 9.0 and 
25.0 mb.25.0 mb.

�� InIn winterwinter, , thethe pendulumpendulum is is higherhigher (23.0(23.0--25.0 mb) 25.0 mb) duedue toto thethe
frequentfrequent anticyclonicanticyclonic largelarge--scalescale weatherweather situationssituations, , whilewhile inin
summersummer itit is is smallersmaller (9.0(9.0--10.0 mb) 10.0 mb) duedue toto thethe higherhigher frequencyfrequency of of 
thethe cycloniccyclonic largelarge--scalescale weatherweather situationssituations. The . The absoluteabsolute
pendulumpendulum is 70is 70--80 mb.80 mb.

�� InIn thethe mountainousmountainous areasareas air air pressurepressure decreasesdecreases withwith heightheight, , withwith
an an averageaverage of 10of 10--12 mb / 100 m. 12 mb / 100 m. 

�� The The decreasedecrease inin air air pressurepressure is is higherhigher inin coldcold air air inin winterwinter, , whilewhile itit
is is smallersmaller inin warmwarm air air inin summersummer..

Vertical gradient of air pressure, hPa / 100 m

1. Between Budapest Szabadság-hegy and Budapest Meteorological Institute;                                  
2. Between Kékestető and Mátraháza (30-year mean);



Areal distribution of mean annual sea level air pressure in
Hungary, hPa



�� AccordingAccording toto thethe map of map of arealareal differencesdifferences of of seasea levellevel air air pressurepressure, , 
relativelyrelatively lowlow meanmean seasea levellevel airair pressurepressure occursoccurs atat thethe centralcentral part part 
of Hungary; of Hungary; furthermorefurthermore, , seasea levellevel air air pressurepressure is is relativelyrelatively lowlow bothboth
inin JanuaryJanuary and and JulyJuly..

�� TowardsTowards thethe edgeedge areasareas, i.e. , i.e. towardstowards westwest, , northnorth and and northnorth--easteast thethe
air air pressurepressure increasesincreases..

�� The The lowlow pressurepressure areaarea atat thethe centralcentral part of Hungary is part of Hungary is duedue toto thethe
basinbasin--effecteffect: over : over thethe stronglystrongly warmingwarming centralcentral part part thethe air air pressurepressure
is is smallersmaller..

�� FoehnFoehn windwind comingcoming fromfrom thethe AlpsAlps inin thethe westwest and and fromfrom thethe
CarpathiansCarpathians inin thethe easteast causecause an an increaseincrease inin air air pressurepressure atat thethe
edgeedge areasareas..

�� ArealAreal differencesdifferences areare of of thousandththousandth magnitudemagnitude: : inin an an annualannual
averageaverage thethe differencedifference is 0.8 is 0.8 mbmb; ; inin winterwinter itit is 0.4 is 0.4 mbmb; ; whilewhile inin
summersummer 1.4 mb.1.4 mb.



A tengerszintre A tengerszintre áátsztszáámmíított tott áátlagos ltlagos léégnyomgnyomáás janus januáári tri téérkrkéépepeMean sea level air pressure in Hungary, January, hPa



A tengerszintre A tengerszintre áátsztszáámmíított tott áátlagos ltlagos léégnyomgnyomáás js júúliusi tliusi téérkrkéépepeMean sea level air pressure in Hungary, July, hPa



WindWind

�� WindWind, , similarlysimilarly toto solarsolar radiationradiation, is a , is a meteorologicalmeteorological elementelement of of 
basicalbasical importanceimportance, , becausebecause itit influencesinfluences almost almost allall meteorologicalmeteorological
elementselements..

�� WindWind is a is a vectorvector, , itit cancan be be characterizedcharacterized byby itsits strengthstrength ((windwind speedspeed
-- m/s) and m/s) and directiondirection ((wherwher fromfrom itit blowsblows –– orientationorientation, , degreedegree, , oror a a 
directiondirection scalescale of 32).of 32).

�� DueDue toto thethe meridionalmeridional heatheat exchangeexchange, , windwind directionsdirections areare notnot soso
stablestable inin thethe temperatetemperate beltbelt comparedcompared toto thethe thethe tropicstropics oror thethe polarpolar
areasareas. . 

�� WhileWhile inin thethe passpass beltbelt thethe relativerelative frequencyfrequency of of thethe prevailingprevailing windwind is is 
7070--80%, 80%, inin thethe CarpathianCarpathian basinbasin thisthis ratio is a ratio is a meremere 1515--35%.35%.



Relative frequency of different wind directions
in Hungary, %, 1901-1950

Station Calm



Prevailing wind directions in Hungary



�� RegardingRegarding thethe prevailingprevailing windwind directionsdirections, 4 , 4 characteristiccharacteristic regionsregions
cancan be be distinguisheddistinguished inin Hungary:Hungary:

1. 1. NorthwesterliesNorthwesterlies: : inin KisalfKisalfööld, ld, thethe largelarge part of Dunpart of Dunáántntúúli li MediumMedium--
highhigh MountainsMountains and and betweenbetween DanubeDanube andand Tisza Tisza RiversRivers. . 

ThisThis is is thethe windwind inflowinflow directiondirection throughthrough thethe ””gategate”” atat DDéévvéény, ny, 
whichwhich is is notnot altered altered byby thethe DunDunáántntúúli li CentralCentral MountainsMountains of of 
southwestsouthwest--northeastnortheast directiondirection strikesstrikes..

2. 2. InIn thethe areaarea of te of te AlpsAlps and Zala and Zala HillsHills northernnorthern windswinds areare
characteristiccharacteristic. . TheyThey developdevelop byby spreadingspreading out of out of thethe main main northnorth--
westernwestern flow flow thatthat enter enter thethe ””windwind gategate”” atat DDéévvéény. ny. 

InIn thethe areaarea of Zala of Zala HillsHills, , thethe meridionalmeridional valleyvalley networknetwork furtherfurther
strengthensstrengthens thethe nearnear--surfacesurface northernnorthern windswinds..



3. 3. InIn thethe areaarea of of thethe NorthernNorthern MediumMedium--highhigh MountainsMountains therethere areare no no 
anyany prevailingprevailing windwind directiondirection. . InIn thethe areaarea of Bof Böörzsrzsööny and Cserhny and Cserháát t 
MountainsMountains western western windswinds, , inin MMáátra tra MopuntainMopuntain northernnorthern windswinds, , inin
BBüükk Mountain kk Mountain northnorth--westernwestern windswinds, , inin thethe Aggteleki Aggteleki karstkarst esternestern
windswinds KK--i, i, whilewhile inin thethe ZemplZemplééni Mountain ni Mountain northnorth--easterneastern windswinds areare
characteristiccharacteristic. . 

AtAt thethe samesame timetime, , inin MMáátraalja traalja southsouth--westernwestern, and , and inin BBüükkaljakkalja
southsouth--easterneastern windswinds areare thethe most most frequentfrequent. . 

AlongAlong riverriver valleysvalleys (Zagyva, Hern(Zagyva, Hernáád) d) northernnorthern windswinds areare most most 
commoncommon..

4. 4. InIn TiszTiszáántntúúl l northeasternnortheastern windswinds prevailprevail, , togethertogether withwith southsouth--westernwestern
windswinds. . 

ItsIts reasonreason is is thethe TiszTiszáántntúúli li windwind channelchannel. . ContinentalContinental air air massesmasses
crossingcrossing thethe ridgeridge of of aroundaround 1000 m 1000 m heightheight of of NENE--CarpathiansCarpathians getget
intointo thethe windwind channelchannel betweenbetween thethe ZemplZemplééni Mountain and ni Mountain and ApuseniApuseni
MountainsMountains..

�� RelativeRelative frequencyfrequency of of windwind directionsdirections usedused toto be be presentedpresented byby windwind
directiondirection diagramsdiagrams. . FromFrom thesethese notnot onlyonly thethe prevailingprevailing windwind
directionsdirections butbut alsoalso thethe frequencyfrequency of of windwind directionsdirections cancan be be 
displayed.displayed.



Mean annual wind roses in Hungary



�� AsAs itit cancan be be seenseen fromfrom thethe tabletable belowbelow, , wellwell over over thethe frictionfriction layerlayer, , 
atat 5 km 5 km heightheight aboveabove surfacesurface, , wherewhere thethe windwind directiondirection changingchanging
effecteffect of of thethe relief is no relief is no longerlonger presentpresent, , thethe picturepicture is is muchmuch more more 
uniform.uniform.

�� InIn 59% of 59% of thethe casescases windwind blowsblows fromfrom westwest, , whichwhich correspondscorresponds toto
thethe typicaltypical basicbasic westerlieswesterlies inin thethe temperatetemperate beltbelt..

Relative frequency of wind directions (%) 

at 5 km height above surface in Hungary

N NE E SE S SW W NW



�� AnotherAnother importantimportant characterisrticcharacterisrtic of of windwind is is speedspeed. . ItsIts valuevalue isis
highlyhighly influencedinfluenced byby thethe basinbasin locationlocation of Hungary: of Hungary: meanmean annualannual
windwind speedspeed ((atat 10 m 10 m heightheight) is ) is betweenbetween 22--4 m/s.4 m/s.

�� RegardingRegarding Europe, Europe, thisthis windwind speedspeed countscounts lowlow. The . The CarpathianCarpathian
basinbasin cancan be be consideredconsidered protectedprotected fromfrom windwind..

�� EspeciallyEspecially strongstrong windwind protectionprotection is is characteristiccharacteristic inin thethe SE SE 
foregroundforeground of of thethe mediummedium--highhigh mountainsmountains..

�� WindWind speedspeed over Hungary is over Hungary is featuredfeatured byby springspring ((MarchMarch, , AprilApril) ) 
maximum and maximum and autumnautumn ((SeptemberSeptember) minimum.) minimum.

�� Daily Daily coursecourse of of windwind speedspeed cancan be be describeddescribed byby earlyearly afternoonafternoon
maximum and maximum and earlyearly morningmorning minimum.minimum.

�� The The consequenceconsequence of of thethe topographytopography and and basinbasin charactercharacter is is thatthat
invasioninvasion of of differentdifferent air air massesmasses intointo thethe basinbasin is is delayeddelayed, , atat thethe
samesame timetime anticyclopnicanticyclopnic largelarge--scalescale weatherweather situationssituations persistpersist..



Prevailing wind direction and mean wind speedin Hungary,                       
summer half-year, m/s, several-year means (after Kakas)



Prevailing wind direction and mean wind speed in Hungary,                        
winter half-year, m/s, several-year means (after Kakas)



Always look on the bright side
of things!

We finished for today, goodbye!
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让我们总是从光明的一面来看待事

物吧！

今天的课程到此结束，谢谢！

ямарваа нэг зүйлийн гэгээлэг
талыг нь үргэлж олж харцгаая

өнөөдөртөө ингээд дуусгацгаая, баяртай

!!ودا-"ودا-"  ا($وم،ا($وم،  (%ذا(%ذا  ا#&%$#"ا#&%$#"


