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1. BEVEZETES, CELKITUZESEK

(EEHQ D IHMH]HW EWQ/DVW P PGRIDN R MUBADEXOV) DEAH B XIW O WHRWp V p Q H |
D] DODSYHW FpONLW&]pVHNHW NtYi@RP EHPQ®OWQL SARHE®\
DGKDWy

1.1. A téma felvetésének indoklasa

$ JOREIOLV NOtPDYiOWR]iV D] HPEHWL V-RJEHGKS LpV. © I I\RE
$ IHMOHWW RUV]iJRN NRUPIQ\DL D NOHMWDMWQ@ N H@Li § PR-DUMDPW i W]
HIJ\H]PpQ\ PHJV]*OHWpPVpPpYHO pV HOIRJPGLVIQDMXWN Wi VINO D$
EHDYDWNR]iV KDWiVDLQDN PpUVpNOpVpUH

$ K PPUVPNOHW IRO\DPDWRY HPHONHED B K D B/y H.J3 UNHI U\ D IN V PR
HJ\UH Q\LOYiQYDOEFE JOREQWNQIVVHRMRIIV V]ONMIMNH GPpVHN 1
KDWiVRN PpUVpNOpVHEHVDpY p@W R] FYi|ONOIHG WipADp UYD JR HY LV V] D

$ NOtPDYiOWRI]iV KRVV]~ WiY~ KDWiVDNOQPPPRIGH CPQWNK DHVY N
NpSHVHN OHtUQL D |NFPGLERQPRONQWN SRRWRV P&INNMNH O
PDUDGpPNWDODQXO DLOHKHWP\ERH YW YR D QDL R DWRCE WL BB,
(JPUW D NOtPDYiOWR]iV KDWiVDLQDNPHIDHAN VpMHOHROH DL W}
EHOIWKDWY WpQ\H] INHWW YHEHN B WIL\G WiyyU-IYN D @VWQME MiN PH.
OHKHWVpJHY N|YHWNH]PpQ\HNHW .803

%RO\JYyQN NOtPiMiQDN PHJYIiOWR]iVIiW D Y p@GIO Fo-pN NYPH WLHIN
*YHJKiI]JKDWiViW V]DEiO\]y ¢YHJKi]KDW;iM+QI NRNP KON MEEWH @ W
IRO\DPDW HJ\LG VQDYHNE HUILPDPHLW Qy HGDU RWWRG i Wit YIIRO\D P
RNR]JRWW NLERFViWiV Q]YHNHGpPVpYHO

$] DQWURSRJpQ HUHGHWS& *+* NLERF\OWODRIWW HOY VRUE DY |
PH] JD]GDViJ pV HUG JD]GIiONRGIiV IH®HBRWF V$WHO DE IHON 6 @ H\
VILQWHQ PHJIV]*QWHRKHMp NEYHI\ PO DV pHNG CCK H WD W DHADXONH @E O ¢
IHOKDOPR]JRWW *+* N FV|[NNHQWpPVpUH W pIKIilOQ WP/&V ] IDNPLH CP\
YROXPHQ& DONDOPD]iVD NpUGpPVHV pRV ¥ NODJ P| NG SHW DJid OW
IRQWRYV KRJ\ D PH] BD|GDD]|GLONRGIVL JMIDNWWO WD U NP L
WHFKQROYJLINDW DHRCH O VHHNP Z H WtW DRIIIDY Y W NVH @ HDAWMW* +* NR Q
YLVV]DIRUGtWHDWY &838S$/$

$] pO YLOiIJ WHUPpVOHBD/RMHWDB EWDOI R iR V RIDONDIDW R QW ps | D
NH]G G HQ HJ\UH KDQJV~O\RVDEEDQ NRUDWW HD WRPOEM B]pK
FVINNHQpPVpPE O DGyGy O pNpWEHV M X WIDWHROW D] &BDUL IRO\DF
HJ\VpJQ\L WHUe+OHWV H (¥ W | NWEREF V&6 HI) WVE RRYVWVQVW DGy |
PLDWW D Q|YpQ\WBIMPEYHOpY pWHDS\E B/® QC L NDF\O M & & H\Q W

$ P&YHOW WDODMRN V]pQ N|UIRUJiIVMRN BRRVDRWL A MY p kI WIMpy
NHOO YL]VJiOQL KRJ\ PHJYDOYVtWKDW i OXCHI\GMH D1DRIO\PROQ!
NXWDWiVL DQ\DJ J\&OW |[VV]H D] HJ\F&YWD PDIM P &YH QipALLL N HNQ
DPHO\HN VHJtWLN D WDODM V]pQ N|UVRWIiVs@Q\D|® HMCHP [P B I
PRGHOOHNNHO OHtUKDOMYR Dy NN |G H DHHWOVE H/Qi Q Y]y IHUGL WD O |
N|UIRUJiVIQDN DEV]RO~W pUWpNH GDHP K DI\GINR WHN t V\RANI pDY]H IOV
HOMiUiVRW.BRFViWiVIQDN PRGHOOH]pVH OHKHWRYIK DN Q L K R\
NeO|QE|] P&YHOpPVL HOMiUiVRN pV WDIO/DM P& OMOP VWU ILHREBY]p
EHIRO\IVROMDNDERBODW VEW H]JHO HJI\eWW V]pQNpV]OHWPQHN
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1.2. Célkitiizések

$ IHQQWDUWKDW*KENMO Gp GHILQtFLYRQDIRQNDRDW BREHO\ I
JHQHUIFLYN LJpQ\HWW~pV HOUHWY pKHIKA@BWUDALPNML Ip Q\HLQH N
QHP YHV]pO\H]WHWL $ MHOHGQNR U ED QRINGNDINO P\D JRRAW\W O/ D O DN
LV HI]W D FpOW NHOO V]HP HO WW \@PVUMNEH®L PN BL WOPIRVIC
WDODMP&YHOpPVQHN NLHPHOW V]HUHSNLERF V$WR WiQIDN GCOEM R
MyO PHJEHFV.OKHW GH QHP WLV]WilLRWRWND N LE R\F\Di MiE|ijU CP &
SRQWRYV [VV]HI«JJIpVHN

'ROJR]DWRP FpONLWG&]pVHL

$ WDODMP&YHOpPVNLEGFMVUWRNYRR V]iPVIHU&VtIWpVpW OHHI
NLGROJR]iIVD DPHO|DWY]KOGERPED @ WD ®ti\WKIRXWN BB JiOF
DG D] HJ\HV P&YHOpPVL HOMIiUiIVRN NLE R BEW WiV &QMHNI K DW] R
pV |[VVIHKDVRQOtWiViUD

$ UHQGHONH]pV UW HQCDyH NN HQ H W LI » B PVE 1 | VARENY N OYoRYW N |
WDODM PHJYiRMERIRWW i %iX)DN PpUpVVHO W[UWpQ PHJIKDYV

ODWHPDWLNDL PRGHOO HMHIRORKYIWDpVID] REPWIMW IiVIROND N
PHIKDWIiIUR]iViUD

$ PRGHOO iOWDOIRR¥YW /DY W iHIF WIREIR-HNW ViIiQDN PHJIJKDW

$ NXWDWYPXQNiP | FpOMD D]RQ |VV]HINNHOHD RisVDODLSR
WDODMP&YHOpPVL UHQGVYERFWVIWS\RIM VORYUEDWY pV PHIKDWILl
P&YHOpPVL HOMiUDMNYDAN W HFiIKOMROWIDAN FOHYINVDONFDBH Wi DLW p J&H2
pV HIHQ WHFKQROYJLiIN KR]MWNDWWX D OO @D & pRAW|NN&D W pVpKH]
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2. SZAKIRODALMI ATTEKINTES

$ GROJR]DW FpONLW&]JWWNDQEN HXDpi Wi Rl WH ONHNOWMIRIQILN XV V]|
iWWHNLQWpPVpPYHO YpJH]KHW HO $ -NXWD W]iMN LIUR G DRONR P H\I)DV
IHODGDWD YROW D WpPD SRQWRVtMWiV® \WVYMP MRIPONJUEHQ WL

2.1. A globalis klimavaltozas

$PLYWD OpWH]LN D )|OG pJKDMODWS® JRROUDPBERRY DRI WNERW R] |
D PRVWDQL KHO\]JHW HOWpU @aNRUIEES WG @B HMW |Pp SE 1Pp U\
HOP~OW HJ\ pYV]i]DGRV LG V]IDNEDQ HJLWH J\RUEXDY P LW VN
HOHMpQ HOLQGXOW IRO\DPDWEDQ HIDMD K WHD SID V HEE ORGDMMWIN
PYEHQ pYWL]JHGHQNpQW&QDRIOW JUGIREDQMDQ D K PpUVPNOHW
K PPUVPNOHWpPQHN HPHONHGpPVH QH P HWHQONWVARW 1$]) | @/ IN H
N[]JpSK PpUVPNOHW HPHONHGpPVW YDRADPQ QW HID WP G AN NHINH §
IHOHO VVp D] HOP~OW LG V]DN H[WE8@P G MiUiVL MHOHQVpJH

iEUD $ I|/OGIHOV]tQL K PpUVpNOMHW & DOSVAD]L\DIN LDJ]
JRUUIV 7 ) &7d@&.(5D

$] HHIWUpP LG MiUIVL| UNWRPpIQPNN EHR2<26 (5 (% ®7VDUNL MpJW
NLWHUMHGPVPQHNQBWWWHQWV K | YYHNMHKG ((BH:r al ) ©H728V D
K PpUVPpNOHW Q|YHNHGpPV [VV]HI«JJpVNILLN{QQQOQLN QQ K HD B/K\DRNDYL
IHO D WUYySXVL NRUDO@RIN NLIDOXWHUP pBHYQ\LVpIHN FV|NN
LG VIDNRNDW NLYIOWY pFV BB IN&HNPH/Q QovH JIHV HQW N HWpHUW L G
K PPUVpPpNOHW Q|YHNHGpVL MHOHQVpJHN WG ipPY @DHNO pVV KR$/,V ]
1,&+2//6 .HYpVEYDOQW OYHQDQ QIO IR{PYRV DEK KXOHWNRN K
EHN|]YHWNH] HJpV]VpJL SUREOPpPPIN pV HBBK®BXQIOR]iIVEBM PHJIQ|
al.

2.2. A klimavaltozas okai

$ V]iUD]I|OGL pV D Yt]L |[NRVJLV]WpPiW oWHIKi]BRWWRW I @uB
QDSMDLQNEDQ D NOtPDYiOWRI]iV NXWBMi\Q R DWMH K P\E\N] HIAKHD\F \
VWUXNW~UiMiQDN UpV]H D] *YHJKi]KDW)YO ® RHDMNMKO MK HER ® pJ ¥
QDSEyO pUNH] PDMG D] DWPRV]IpUXJIJV]IY WROO@ERN NGRS DO
POHWIRO\DPDWRN HQHUJLDHOOiIWiViUKOP pd PHNOWHHNN pI]H WY I
NJUQ\H]HWLQpPO PLYHO D] *YHJEXUNRMPKRW \PJHJDXDiGiOKRV]Y R
)]OG OpJN|UpEHQ WDOIOKDWYy WHUPQV]EMWHWYRJIPQ R[LG GY]F
*YHJKiI]KDWiV~ Ji]R®DKIB\RRYOYR MXKDO U HKQIBMIQRHJIQHRHJI]BN)|
EHPUNH] U|YLG KXOOiPKRVV]~ Q H-N PK DOMiYVIXD i L] iO/P Hh® HO H
yFHIQRNEYO pV OpJN|UE O WiYR]y KRVK]YXIXOOVPHRWWDV~0\il
D I|]OGIHOV]tQ iOWDO D 30DQFN HQHDVXDHQRWM iNL HJ\UY p\D]
HMWLN D OpJN|UE#HQ %2/,%.,1621 pV &,&(521( 1%/
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5$0$1$7+%$1 pV )(1* efful * $ WHUPpPV]HWHYV «YHJKi]KDW
D] iWODJRV IHOV]tQL K P& \VpHO@G@M QB B\OAi Ry ®P@EBOBPFEVRQ\L
MHOHQOHJLQPO '811( pV +$57( $ H|FOKEDLQ LY X W i YK DIVD W NDIX

EDQ 6YDQWH $XJXVW $SUUKHQLXV WWWG KRJPLNX VRNWWDOQM HIQN
pJHWpPVH Q|YHOKHWR QF DQWN|iF L&MiW pV PHIYIOWR]WDWKDW N
$55+(1,86 %e2 i, 1

$ IHQWLHN PLDWW D] *YHJKi]KDWiV-DNiPRN YO @INRYIL N RMHFHH
YDQ HOV VRUEDQ D I|OGIHOV]tQ K P plOWERIOHW NWHPidMHBIQ N
RNR]DWL [VV]HI+JJpVHNAR VKD Wi fPHRKDW MP X2HW PDQWURS
HPLVV]LYWyO D NiURNLJ EH]iUyODJ

iEUD $ NOtPDYIOWR]iV KDWiVPHFBREPBR]IPYN LY ARJ\RR
NiURNNDO EH]iUyODJ )RU&M&N )8*/(679('7

$] LSDUL IRUUDGDORP yWD GUDV]WL®YWWRG PHIR NUW G VD& ON
NIWKHW «YHJKi]JKDWVMNN MHONH@QPH KDO/EYN DR BIHKHNVGBNUD
V]pQ GLR[LG | NpQW D Ki]WDUWIiVRNBNQQ pWL $®W\.] .ODIVWWH M QMR
pJHWpVpPE O V]iURR]LN /E1*HOHQW V NLERFVIWRWW PHQQ\LV|
I||/OGKDV]QiODWKR] D] HUG WHU*OHWHN VNM|NNE@QBH\QIKW]iVi
PHJYIOWR]iVIKR] %+$7#%&+$5<<$$ PHWIQNIRERFViIWiV | EE IRL
PH] JD]GDViJL WHYpNHQ\VpJHN iOODWDQHEPPIiQDRNIQ\Q WHIQI\L
NRPSRV]JWRN D EiQ\iVIDW D I|OGDIRNQWHN RNO P®\D @Y NV HOU: MAj
R[LG 21 UHQGNtY«O KRVVY]NRGEYD|UL WPYW PULHDQVWHNI{PQQH YV
GLQLWURJpQ R[LGHQ ERFROWIiWRW MROF Q PWW R IP\QWBRDWQiODW!
IRUUIV D P&WUIiIJ\D pV VDOpWURP J\NRWiVJHDWDPNHIPYGD WJU |
WDUWIiVDRtallE1*

$ NOtPDNXWDWyN D] DV pYHNLJ | Wp\RWJ D RAWHIUDP N R JGHFAHHWY L
PHOOHWW D]JRQEDQ D] HPEHUL WHY pilQH DIV W HNWLHNY M B PV i B Hi
NHUsOWHN D OpJN|UEH DPHO\HNKPR®pNXOWU DW i D OW § R QH UV ]
OHKHWQHN D] *Y HJRIQKKORWIW]U-DO LIN |[UG HWVB N VB Y] MRV RPEROY K
HVHWHQNPQW AV]XSHU sYHJKi]JKDWiW-HWi]NpQWJIIRQDBRY F\E UR
NOyU IOXRU NDUE FROPRIND\ N &WH O M H V HiGR KX RG i Q/HNH VHWDH M O F
K&W LSDUEDQ NRUIEEDQ KDV]QiOW W&JRNYMyOJHR N \N IV/Y-i@\R ML
V]*NVpJ (JHQ NtY.O DONDOPD]]iN DHRRRYVR® «KDW VRCDOND QNP

! Féként CFC11/FREONI1 (CFCl;) és CFC12 / FREONI2 (CF>Cl,).
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5$0$1$7+$1 pV )(1* $ VILQWHWLN X W RBHRUWIM EW Y P H J]HRMN
PpJ D] *YHJKi]JKDWiVKR] YDOy KR]]iMiUBHI VDX NV R (UMD pINOp@HRH W
PHWLO NORWRIRWDB UBD OP ~ Y H .JN-@yHIWIFONRRIRR WNLOBUSERE MR KAX R U
NDUERQRN +)& N D WHOMHVHQ 10XRUR]RWRJ p QMM BIURRD)OR
*YHJKi]JKDWiV~ Ji]RN BLI*GWND VPO X2LO GLI®%XRULG 6

2.3. Uveghazhatasi gazok jelentésége

OLQGHQ *YHJKiI]JKDWiV~ Ji] HOWpU P ppV PNVEHIQN B yGHREY GW MDU D
(JHN D Ji]RN D JO RIBAGIQW HOQHEDIL B N R]\RW WR N-RQP KOMIMEBN VXJi
LQGH[P EHQ NLIHMH]YH YDODPLQW VXJWDiWW OMPEKOIOHR OND W
WpPpUQHN HO HJ\PiVWyO $] NLERFViIWRWODS~N| WP I RNDI@1D
MHOHQOHJ D JOREIOLV P HIOB\@/iODLWSRR/W BIE B D) \Q HLIEPNGSHDR. HU H O T
VHItWVpJpYHO DGMD PHJ D U KR{UHQ/F R NORWY KD M J QHQWUS2p N
DGRWW LG HJ\VpD\DW® ORNR]Y HKDPWHI® HI er)8*/ (679 (1 B6&+%$80
0$11,1* pV 5(,6,1*(5 /$6+2) pV $+8-1$|]|OW iGWANDHU &\
[VV]HI+JJpV DO DSMII HQHHNVDDIYRN I NNPRD i ®BWpVH DGRW
PYHV LG HJ\VpJ DODWW

J,” a;(O)ci(t)dt
f0°° Qco, (t)Ccoz (t)dt '

GWPL=

DKRO

a) i Ji] SLOODQDWQ\L PH[%H—IJthVL SRWHQFLiOMD

ct) i Jil LG HOWHOWPpPYH@@#JPDUDGY UpV]H
acos(t) ; ccox(t)- D IHQWLHNQHN PHJIHBHO pUWpPNHN &2

JRQWRYV PHJM Ha \BI] QIGRYREB] WDUWR]Yy NRQFHQWUIiFLy pV D] HJ
NRQFHQWUIFLYMD I|+JpYpDpNEMN @ N 00 W RIPW Vip IV PR BIL BNV MG (] p U
HIJ\HV «YHJKi]JKDWiV~ Ji]JRN JOREIiOLV [P H®HNWp WL YSRMGLQ F\L
MHOHQW VHQ PYGRVtWKDWMD +$16(1

$ *:3 LQGH[ DODSMD D] 5) pUWpNHN RQW KRUGIRD ®PBLEDRY
DGDWRN EL]JRQ\WDODQViJD pV D NeCHDE|{VNCHPD| HEHQIVHY R
HQQHN WRYIEEIHMOHV]WpVpW W|EE WBQXOPIiQGH. \D KHIQIR YV
HOOHQPUH WRYIEEUD LV D] HJ\LN OHJPHJEHKEWKB®iWpUJIV|
NOtPDYiOWR]WDWY BRWRQRLO DMNMUQD N8t/ (679 ("7

WIiEOi]DW 1pKiQ\ *YHJKi]JKDWiV~ RiJRDMW XDIKiiy KU WIiN O O HIR|

] /pINUSDUL IRUUD GDORPL 6XJiUJIVRY GRWPVIVRY 1&WOREIOLY PHPHJItWp VI
WDUWy] HO WWLNRQFHQWWOGH[ W/ RBGH[ PRQNRMHQEVYIO LQGH[ N+O|C
NRGIVL NRQFHQWUIFLYEHQ  Ei]JLVRQ EiJLVRQ LG KRULJR@NRO
5) 5)
>pY® >SSP SSE®SSP SSE@: P@ >: P@ pY | pY| pY
&2 >SSP@ +
&+ >SSE@ +
12 >SYE@ n
&) &
>sswae + QD QD
6)
>SswW@ *

YRUUIVRN 672&e(él "811( pV +$57( )8*/(679( ®tal 1$, etal

? radiative forcing (RF)
3 greenhouse warming potential, (GWP)
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$] LSDUL IRUUDG BCERRQY WM P H®D W H DMALIQ &EWQ Q\DWP J H Wi E C
7pQ\NpQW NH]JHOKHW  KRJ\ D] NJWVEWQ PG M PINEDH
*YHJKiI]JKDWiV~ JIJNRQFHQWUIFLY Q|YH NIH®pPA pQY pD®H Sli U\ B TDIKR R
R& NDO HPHONHGHWW DPHO\ PLQGHQ BNIR® WV KHDQWiN QD @
WHUPpPV]HWL pV D KXPiQ W QGV]HUBNNEFR&J(F/' E

$ HV DGDWRN DODSMiQ iEUD « YD DIQKVOWRISVR JPIQRWL B RF
EDQ MiUXO KR]]i D VXJiUJiVRV 1&W M pUSAHAK p@HN PHIQ|Y H N
(]JHO D OHJIRQWRVDEE DQWURSRJpQ *YHJKi]JKDWiV~ Ji]QDN W

iIEUD $] DQWURSRJIpPQ *YHJKI]JKDWiV~ JiNRINWWH\ G MV R R¥
>*W&RY @ HNYLYDOHQVEHQ }RUUIV E ('(1+2)(5

2.4. A CO; korfolyamat az 6koszisztémaban

$ WHUPpPV]HWHV V]iUD]I|OGL |NRV]LVQWHPWNEB Qy DV R Y @ QD HONp DI
&2 PHQQ\LVpJHW KDV]QRVtWMiN PDM@GpD]pMH VR pYQHW HHOWPIHA N
PHJHJ\H] PHQQ\LVpJHW MXWWDW QDN MW M NHERYP pWIHNPEHN NQLE@

IRO\DPDWiIiQDN DURHD KRW UR]]DGRWWpONRPHIN|JWpHDM NLEF
5(,&+

iEUD $ JOREIODRN V]pH\E IpNBIXYV [ONHWpPYHQ MIBOURVRGIV HC
SLURV V][tQQHO )R&WIV 62/2021
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$ )JOGL [NRV]JLV]WpPPIiEDQ D OpJN|U UBQGPHHIRANEM D WUGDNI
WDODM UDNWiIUR]JRWW V]pQ PHQQ\LMpUHRNUNM|WW ii@BODQGH| Yy
UDNWIi{UR]]iN D OHJQDJ\REE D OpJN|U LY#GHW DDORIQEDQHBE!
WHNLQWHWEHQ OH.JD RRIWIRN DNEEV VY HUH SIBN\D JWU N PIJOWMWY THQ Q W
V]IpQUDNWIUDN N|[]|[WWL N|UIRUJiV M HD ®HB R ON U] pH)] HAHIQ G0
DQ\DJiUDPOIiV PpdddNpNH 3267

$ V]iUD]I|OGL UHQGV]HUHN V]pQ@.Q\DJi \NDPDD W38 D W(HULQW
PYHV YLVIRQ\ODWEDQ (] D PHQQ\LVpV]VV INWMFJIDW MKHURA p K]RHMN
PV Q|YHNHGpPVL IRO\DPDWDL HJ\HQ V-00\E BP IOHI\LH/MHDN D G MDD D
V]iuUD]I|OGL V]pQFLNOXV OHJIJQDJ\REE NHEEFVDYIHMWMQ (RLEW
QDJ\WViJUHQGMpPEH WDUWRI]y YiOWRYWB W i FOMNR/UA B Q WO W Iy K|
WDODMRN V]pQ NJUIRUJIVIiQNLE RFW MW@ BIN VW & VRRIY ORGHLQWY\A.Q F
HJ\LN OHJQHKH]HEE# G ®HB KD % iNIRg R BRY WiV P N KPIRWi By G V]H U
WIUWpQKHW DPHO\HN DODSYHW HQPKPW | FVRISARAUMAE] Bl YVIRQMR @K
YIOWR]JiVRN PpUOHJH DODSMiIiQ EHFWX+WWHN BDLWROWD MW i yVWD |
$ PiVLN PHJIN|]JHOtWpV V]JHULQW D V]iUPV]WGYHY]p®& JINHYIRHK
NLERFViIWiViW YL]VJiOMiN pV H]HNE O HN|BBGFNH#H]WHWQHN |
6&+/(6,1*(5 3J& pY PpUWpPN&UH EMNIEERG WM IIViWD OpPW RE
PV 6&+/(6,1*(5 iWW B D XD PiBORIHOKHW D G/ B/NRINCRG DpOVP LN
HUHGPpQ\HNHW H]W D NRUIEEL EHFWDpVPDM B 5& ,8¥ pVVBRN U (b

3J& pY UH $ VIDNLURGDORPEDQ P HIWIFi OWKDOANYH YV G-DIWHRW p D
VRNDViIJD pV ELJRQ\WDODQViIJD PLDWW HRIWDQWOPOQNDN &
NRQFHQWUIFLyMiQDWHYI G\W R OADV R & 0B QO D O BBWRW] pQ N |U IR U
9((Lletal

s rer

)JOGWDQL PpUWPNEHQ YLVV]DW HNLRQWFHH WU )F O BMOpD N RIp\@HP!
YROW MHOOHP] D]RpE® ND WD HNONH P VH iERWIDP X WKORNW D] X'
HJ\PLOOLY pYEHQY ROW |RO\DVEBPRRIODPHQWRiFLY PLQWe@DSMDLC
0$6621 '(/0277( pV 6&+8/=WRYIEEL N JRIGARILOQW iMOHP]pVH
PHIJKDWiUR]JRWW PLOOLY pYHV YLVVQDWMNL QRO Dt V!
ELJRQ\t WRWWDQ FVDMN]HCPMWOMMLD PYMHEY QOYRPWW) MIRIDVDEE D
NRQFHQWUIFLYMD W HQWVDMLLS® WRYRBED Q iEUD

iEUD $] DWPRW QRHDQ&2UiIFLYMiEDN $] DW P RW QpRHDQ &2
YiOWR]iVD D] HOP~OW  RUBONMIQPEHQOWR]iVD D] HOP-C
IRUUIV 0$6621 '(/0277( pV 6RRBYHV KWWS QREZB QRGEQGLFD

$] LSDUL IRUUDGD®PDMWON]|]YBWOB IR @pR N|G INRIPRHQWUIFLYMi\
EHFV.OWpPN $ PpUW DGDWRN J\&MWpMHHiQL BEDQ@DNH] ]G] WWpQ



6=%.,52'$/0, E77(.,17€6

10.14751/SZIE.2015.024

/RD KHJ\HQ IHOIiOOtWRWW REV]HUY DWiyFLlyXP\E DQO DKRW W W H(
QDJ\ WiYROViJ ELIWRVtWMD D PHJEHDKDHWPY B b DWW RRMEDNUHIN HW

eYHV V]LOWRNRQFBIQWWiBINMD SSHULRGLNXV YiOWR]iVRN
IVV]HI+JJpVEHQ YDQQDN D QDSV]DNRNY PO DFALEWW O NPRN VYN
FVDSDGpPNPHQQ\LVpMHOOWRIHU NR]® SIEHQFEN HLD HNRQEQQ IRO
Q|YHNVIJLN $ PpUpVHN NH]GHWH yWDFHYWHOQWHUG V]BEE DU
HPHONHGHWW PIMXVIEDQ SHGLEWDpUWH SSP pUWpNH

iIEUD $] DWPRW QRHDQ&2UiFLYMD D ODXQD /RD 2EV]HUYDYV
JRUWWWS ZZZ HVUO QRDD JRY JPG FFJJ WUHQGV LQGH[ KWPO

2.6. Globalis és europai intézkedések

$ JOREIOLV SUREOpPPD QHP]JHWN|]L V]KQ@WHWQY MW WIWOREW R N OH @
V]*NVpJHVVpJH HO V]|U D VWRFNKROPtW{H\BE H. R ®] HHJ W QNF|LYI B WN
YLOIJNRQIHUHQFLIN HUHGPpPpQ\HNpQW HD WLH® G3HHW H(LWBR ER G
VLNHU<OW OHIHNWHWQL D]J]RNDW D] DOD®SPRON HN.HOWL OYRP® N R
FVHOHNHGQL NHOQiIVDIQ [oYJHKNDYW OB RIFFYNOWW DL EFHLQD VOWW BH M | W W
-HJ\] N|Q\Y PiU D NLERFViWiV V]IDEiGHRHWiWVpU LJQWW HNWWH & H HH
H]W QHP IRJDGWIiIN HO GH W|EE | HMW®HWWHRUEEH] iD ] HVIH W]PHQ
-25'$1 pVv 215,25'$1 ethE 1*

$ \RWR MHJ\] N|Q\Y % PHOOpPNHOWH\ WLEWLMPYRHY [NDFSK WM LDL
N[]JWWL LG VIDNEDQ KiQ\ V]i]DOpN U B WRSR pYQL VMW B & FRWU&WeLY
JiJRN NLERFViIWiVIiW $] HOV SHULYGX VFEDNGDD (XU ySHEH®E Hy
HOIRJDGRWW 'RKD INLHJpV]tWpPNEMQ PLYRGLMNDSHURY FV|NNH
NI[WHOH]WH HO PDJiW DPHO\ PiU PLQmEHQP Q8HW D LB bl U WYDH HDJ]
QHP FVDWODNR]JRWW +RUYiWRUV]iJRW LVOBLDTURUN]jA16iOO0D
ARWR MHJ\] N|Q\Y V]HOW.QWPHO\YR T HVYHWHNMHEHQYWEH®D[]C
VIHUNH]JHWYiOWiV pQ& UWHOEHY|WHEEUpBWOI HWHO/NMVOWRNW QHN

“HJ\] N|Q\Y W|EEHN N |Ji/RW OMDHODO R HWLM DWSL.OBNXEE® DODWW
N[J|IWW )2'25 pV 3(,1(

$ \RWR MHJ\] N|Q\Y HOY PRHHE@G KN OWW M]Q KWW VIHHEDEH &8 PV V] H N
D] HQHUJLD IHOKDV]QiOiV D] LSDUWWUHRpNHQ\MPpOKDNVHYi i W
negyedik legfontosabb kibocsdatoként a mezogazdasagi tevékenységek felsoroldasa szerepel, ahol a

talajok miivelése kiilon kiemelésre keriilt 81,7 (' 1$7,216

$ QHP]JHWN|]JL NOtPDYpGHOPL HU IH\JtW pO/GINPIORINFD NV YWH WA MN IL C
DEEDQ KRJ\ KD HQ D NOLWM XNl RRHE tM/QN WEWH|BI@/ U OYREWR ]iVW N
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PHJKDODGY iWODJRV IHOV]tQL K PpUVYNEHY\ HPHOANNEHG p VWL
NLERFViWiVRNDWNN HOQMWHIGIL \VH 0 O GHEHD NI WS IMD O(E L IRO\DPI

pV tJ\ ODJ\DURUV]iJ LV DJW NpSYWPMHNKHIRD\IBMOHWW UO @]
PHIJYDOYVtWDQGY RV NLERFViWiV ROQNNHNQAHREY HO NHOOHC

$] DQWURSRJIpQ HWULHERHFWENi&2QDN FL NI ODDEERFNWYN SRQV
PHQQ\LVpPJPQHN PpUpVVHO W|UWpQ P HY KHDOW RUM]GVDD DX WRW R
MHOHQW VHQ 1D SRMRUQQ ENDICE P VD\IME UMN | PHIOGI®HY IWBH U« O H
NXWDWiVRN D] DQWURSRERBVHUINGHINE IBDPpUpVpUH pV FV|N
IHOWIiUiViUD $] H®G B0 B JGINJQOW\REE yNIRELRFAVRW VHIV]«QWH
NLERFViIWiV PpUVpHMILp WHH F& QVRHOG B IQODLO M KLKOW M @J VI IPRW W D]
NLERFViIWyN V]iRPLIV\DL&2FV|NNHQWHQMWILH OBV D pNRViWWR OV il B (
(JHN DONDOPD]iVD MHOHQW V N|OWVEOHNNBON RQF HGW UtilD W
PpUVpPNOpPVpUH DPHO\ HOV GOHJHV IR MRPLWIVIL YD JFD QWU R SV

0(7=et al (PHOOHWW V]iPRV NXWDWWDILRODNON QDS plN]
FVINNHQWpVpUH D WPG @G INR[WGE UNP|HYON MU H) 5 8 (8% O D N tW
+2/0(6 pV .(,7+ 53V-$ (552" (QQHNILVYBRKDREWMRJIR

LV PHJIJNpUG MHOH]KMHMWHMDO HDQ VP QY NQ@t PHV W H WK Qi)MW LIBDJ\ L N
KLIiQ\RVViJD SYWRQKDWYyY .(,7+

$] DODFVRQ\ NDUERQ NLERFViIWIiIV~ JD]QBNBEBIFL®RE RDHIEHR@W H
HU IRUUIVRNDW LJpQ\HO DPHO\KH] NHWVpBYHNHHGENH O RIH J M HIOM
NDUERQNHUHVNHGHOHP IRJDOPD D P H®\RWNNNIR Q FUHE \FHJ\HW\DL DV
DKRO D NHUHVNHGYWW i KRIDYDOCGYNMERRFL()2'25 p¥8]3(8 (PLVV]LY
.HUHVNHGHOPL UHQGWHABUPGHNIMBNR® WHUYSODIHUBEQWWHOHSI
NDUERQ NYYWiW NRWNO SNR [ QW WK GH\ERP WWY @ WJDEM NOtPD)Y
NDSFVROyGy EDQNL OWDQWIMR NV HMLIQ GXO\ VNWO WiMpM KND WDR R Q
RSWLPDOL]IiOQL D] HPLVV]LYV NYYWIiN ERDEIQDORY I WRO$y QGH*F
NHUHVNHGHOHP DPHO\QHN WHUPpNHL ML %HUAMBD QMHINQ BLIDQIG|
SLDFRNUD UHQGNtYsOL OHKHW VpUDB Nk WL NN QN ICONDMD DK B O/ iPNDRS
EHIHNWHWHWW SpQ]plUEOBVHRQHN IPFMDIWROVIWOHUBY 3RUUIVR
MHOHQW V SRWHQF|LY oQRPW W D MVH\WR VDWW DWs SL&)imA M fakimbinélési
modszerek (no-tillage, gyepesités stb.) segitségével csokkentheto a talaj GHG kibocsatdasa, vagy
masképpen novelhetd az GHG megkots képessége )2*$5%$66< pV /8. E&6

2.7. CO; kibocsatas talajhasznalati vonatkozasai

$] *YHJIKi]JKDWiV pYHV Q|YHNHGpVpW HWIUGD]LN]BN RL QWiGIDV
IVV]HVVpJpEHQ D]HBMHWERBRWIQ HU LR[EVGD VPQ$SE HUG LUW
ELRPDVV]D HOpJHWpVH pV D I|OGKDRJI§RNDWRDI (EEHIO LG pj WWM
&21( 3HW HetGiD , 7 +

$] ,3&8& DV MHOHQWpPVH QHP HPHORLYNDpN-D (@ DG ylCYWNHLE]R
IVV]HV DQWURSRJNDERGN MW E y&2 iEUD  (J\+WW @ plYHIOW LD
WHYpNHQ\VpJHN $)PP& ONJpODPBEMiQ D JIMREY B8 INI [KODWMURSRI] NL
D] $)2/8 WHYpIHHNE\D + HTWe®Y2 DPHO\ D WHOMHD NLE RFAZI&. (5

et al. (QQHN D PHQQ\LVpJQHN DEQBYYWipN PGWM D &P H QY
(JPUW LV IRQWRYV KRJIN HH FCH 8 W NNHRUMHS SR § HBD OH OKNR| Y HW N H |
('(1+2)(5et al D $ PH] JD]GDW WV ]'OHHW MAR B L E FOF Y BVE iBVILS B U W

DGDWEI]JLVEDQ HOpUKHW HN GH H]CEBBYGpyVN ERIFPV DG \D RAY LWV
RND KRJ\ LURGDOMIODGDWRW NLMWNP@ @ PN | T8 8b L( ¥/ 2
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iIEUD $] DQWUR SRRJING V* 4 INWR URSONGRMW DODSW D
YRUUIV  ('(1+&2)(5 D

$ I|/OGKDV]QIiODWEYO DGyGy *YHJKi]JKDWVVWVLJIJDEGDNWR NY R®@ D KD

QDJ\RQ QHKpMHMV$YWHEBDH D WHUPPWRWHNQV [p® IN])| WDIRW UR S

QHKH]JHQ HON<*O|QtWKHW N (]pUW D HMGRHE]i oM _pK ML RFOR B QV iR/H

YIOWR]y PHJKDWIUR]iVIUD pV NH]HOpWRUHIJQH QQMHH WHWMN b

NLYLWHOH]KHWHW G\HIQWV i ¥ R 81X E\OL] K NOHAW SNHHP t VIRV VW VID\W EDH F V e C

QDJ\PpUWPpPN& V]yUiVIiW iOODStWRWWDHRHVR K CHYHPRN EH QP RW PQ

SRQWRV HOHP]pVpUH QHP IRUGItWRW®\D M OIMI\UHURNYW YYDHW WY

(1p Whasznadlat tekintetében inkdabb a miivelési eljarasok megvaltoztatisabol adodo potencidlra,

a legkérbe juto tiveghazhatasu gazok talajhasznalatbol adodo megtakaritisdara érdemes figyelmet

forditani DPHO\ PpUKHW PyGRQ DG pUWpNHOHHAW LQBREGRIFLYW
$] D O N DaQymmbvERs\NeWrds fiiggvényében a talajok forrasai és elnyeldi is lehetnek

D OpJN|UL e YHJKIi]KDWiV~ Ji]JRNQDN /$/ p\Vta,0%/( :(67 3#HB67,

3267

$ J\ADNRUL ERO\JDWJIVYDB WM KW HMINHW D HY'D-ODAWD U] 5O GLLR[L G
Q|YHOYH MiUXO KR]]i D] HPEHULVpHOPRPMWQMWI M 8 W VKHH | W HBWE 6
YLOiJ P&YHOpVUH DONDOPDV WDODMDMQDMBEEHQQ\LVEOHD D]
OHURPORWW PLQ VpJ& WDODMRN PHQKDWVYIHD BOR &I\ M H QWi
NpV]OHWeN MHOH @& W OBV | WD O® WVID PRV FPN KB ® pYIlOB®/ iYDO DO
D IRO\DPDWQDN D YLVV]DIRUGtWIViQ DD O(}DND FOD WIDND IVIVHRON Q SR
VIHUYHV V]pQ pV QLWURJIp@aPHIN|WBWVpUH 282 (%I
3$867,$lal $] 86$ EDQ D WDODMYpG P&YHEEEV D VGHWNi WiMF
*W V]pQQHO Q|YHOWH D] HOP~-OW J WNYEBEWQOP WD @&RMRN
VIpQNpV]OHW WDODMEDQ W|UWpQ |HOKDOPWR|NWIQ@WL H & F
WHUPpPVPHQQ\LVpPJHN FV|NNHQpPVpQHN HA®RNWHURYYYpOHV HIGHU
IHOKDV]QiOiViYDO NpV]+OW Q|YpQ\YpPG VIG\LNNJI& VIHEOKDY |I)i
LIJpQ\HOWpPN DPHO\QHN QHJIDWtY KDWR@DHLIVHQD HB p BI@ M Pl OV
6&+/(6,1*(5 62/ 20 all (QQHN PHJIHOHO HQ D W
PYGV]JHUHN pUWPpPNHOpPVUH RO\DQ PRGHMO NN QFpNOHIEQHN
DODSR]YD D P&YHO PO DHDAVHWINHYH WH WW UYDODP I+ {HWP DD \ PX.
YHJ\W]HUKDV]QiODW V& LKLDHMIW DLWV LIOVGANINEBEH PEH 8 B3R/

$] HXUySDL NOtPDSROLWLNIEDQ LV VOONVDJHKWR DR B QIMH K HYH V
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NL D] LQWHQ]JtY PFOVHW KD WY yW FoWN M H & ¥ WO WIL EJRHFME V] H U H
al, (XUySDL NXW DN\piVRW HIVOND SEVH FPVHIQOY\ L\EJHHQ LK VWV HID M H
PH] JD]GDViJ P&YHOpPV QpON-<OL WD ODW P &YH®p N UNGEHK QR0
WDNDUtWKDWyY PHJ pYHQWH D] (XU ySHDW B@ LYE B QUPNY (K Dy SWDRW
WHU* OHWHLW LV SHGLJ 7J DPHO\OQW PRIWWNpEEH® SHGRY
DQWURSRJpQ HUWHE®HA W&/ i&2 FV|NNHQWpVW MHOHQWHQHy$P PH
LUIQ\HOYHN HW DROJDN iR&W HO pVNE ER P\GIYWGY &% [NNHQWPpPVPQHN
WDODMP&YHOpPV QIDSMREE IV ] MRW B HWH X D ® VO W|EHHD Mi8W W V p J H
D] HXUySDL NOtPDSROIWLNIEDQ 60,7+

2.8. A talajmiivelési rendszerekkel osszefiiggé CO; kibocsatas

$ WDODMP&YHOpPVL UHQGV]HU HJ\ P HEE DW YpRNR WL HAUHHWY/O/H IV
WHUPHV]WpVpKH] V]*NVpJHV WDODMP&YEROpPVL HGBMPRIYROpY
UHQGV]JHUHN FVRSRUWRVtWiVD iOWDDNMEDSQ XV FON Y\ \IH M «OH /@
YDODPLQW D V]HUR W WORWIW MIUGRNOBRY JiloaWy WG GW OQY. PQVHN W
UHQGV]JHUHL D] LG N VRUIQ IRO\DP D\WR\ODM &YW ]WD S HAV [
YpJ] WUDNWRUR N \@HOHNHG pAPH @\ Kk QYHU WLHDWVIW H D &V ]iQ Wi
HOWHUMHGPVpW Y BIU\LDWIWRYVQ Wi WM B&QH G QUM @EIDRDO DINXD
1$1 et al. $ V]IiQWiV NHGYH] WOHQ DJURWHREKQLNDLp\KDWi
HQHUJHWLNDL KLiQ\R¥VMiJDL +B'2%$V]i]DG NNHSP@HUJILDWDN
UHQGV]JHUHN NLIHMOHV]WpVpW LJpQHB RPNV RSV PVE YUHHNHWE VIV
V]iQWiVW LG V]DNRMD @ OKOII\ W R DQIHPAHOQ @ VPHEY HIO p VL QLP XP 7
OpWUHM|WWpKH] -i5], JD]GDV$J PLSDURWRE I/ WBHJURISOPVL Ul
DONDOPD]iVD HJ\~-WWDO D WHUPpVHUH® XRIJW P D DLPHOWJ H
NIYHWNH]PpQ\HNpPQW D Q|YHNY N|]YHWR&MU id\DP DY YD\ P pG!
HQHUJLD EHYLWHO N DWIWDPHWW HFHIMBPD QMW HA57E1*<E 1

$ WHUP WDODM SXV]WXOiViQDN P HJDWHDN iFo\ R NDQ WY plV/| ) @F\H] M
V]i]DG PiVRGLN IHOpPEHQ HJ\ ~M IRJDURIRRDO PDY DHI QMDD DUOWK
$]RNDW QHYH]]*N IHQQWDUWKDWYyY PH]]BDHNQHN. PO HO PHN JHL
NLHOpJtWLN D WiUVDGDORP NRUV]HN@ HYVE Of @ NRRHOVIN DO N DN
PLQ VpJpW D YLOiJRWHUMPMYHDV IM BYUP M HE1E K EN V] $ WD
YPGHOPH D ILJLNDL pV NpPLDL GHJUDGHMHVPWHNDE HQR]pMD
ELROyJLDL iOODSRMDAWDHY DV N D P\ JNpW AL Q D/ SIiOQHRNG iV V]tQY
IHQQWDUWI{VD pUGHNPEHQ %,5.E6 |'Y B WIHHQR)VOD iy MINK DN
WDODMP&YHOpPVL JY+HNQW B CHNHWHHEN  VHQMHHN Q &HR & WHIWRYIDAVL R Q 7L

$ WDODMYpG P&YHOpVL UHQGV]HUHN]NL CPEYMOPW i R/N RIWDV
YtJHUyY]LyV NiURN FV|NNHQWpVH pV IR KDIWRFROARP\E Y@ ¥ QV M
N|]|WWL RSWLPXP NHUHVp&#. DODSRYWD PHIN pMSHNLI HJHNHW
HOMiUIVRNDW HO W \KPPWE D @ NDJ DHNU I JLKADH/AMQN OMH N » G5 HVDHRNEH@L V N
IHOLVPHUpPVH XWiQ NHU<OWHN H]HN WE P&YHQ YV.OU BQ GM) DU
UHQGV]HUHV IRUJDWIVD D V]iQWYy | ORpHINV W NEEH G LIRH1GQ |MRDV VY
5(,8&26.< D $] LQWIO@MYDP&DODM @ M€ IL] WHWHGHI QDRN E F
pV D] DJJUHJIWXPRN DSUtWiVD iOWDONHG PHNURELR OWHDHN
IRNR]]D D VIHUYHV DQ\DJRN OHERPOIiViWE 3%+ D /V38 pYWHIA+ D Q85I
PLQHUDOL]IFLYMIS XQY pQpi GURIEDG NE|H) @ARY@ D NO p& V/|(U 0%

WDODMPLQWD YL]VJiODWD DCMORONS WP i&QY RIQ@ P W MWCDHANWIDD VKif
PpO\VpJEHQ DNiU & WDUWDORP HOYWHGPEOF([BY HO MHDKIDWD N
QDJ\REE pUWpPNHNU O LV EHV]iPROW)\ ®LRVWMDDWEHERFHEN N1
1 FVINNHQpPV LV LO\HH QHJJIDVPEUIMHDGRH Q Q WW /] IQDiJABP p UW p N E H
WtSXViWyO LV $ WDODMP&YHOPpPVL KW iVpVRNG A LN| W RS EBQ
VIpQ GLR[LG pV HJ\pE «YHJKi]JKDWiV~ WpR/N UNLEREVWiVI®DN F
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WDODMYpG WHFKQRP@MNDL HOMDDWRMWEGLDEBNWIRMpWD Up

KXPXV]WDUWDOPD @ YLHQ®/|r H NHREE® W KN W i U RIBE P Qi $5
H]JHO HJ\*WW FV|NNHQWHQL OBKKNWW Q@GWR QLBMEKNQ QD LY pJ!
5(,&26.< D

$ WDODMP&YHOpPVL UHQGV]HUHN N|]YHWOHD NLERIFAI VW D i WD
VIpPQPHJIN|W NpSHVVpJpUH V]iPWDODQ N-X5DBIWiV YURMIIOMD %
D 6(55$12 3 &W7+ 60, %Hal $] DV pYHNW
NH]G G HQ | NpQW PJRNEDDs ®W NELADOADP O YW DRH @ D \LY RGP iFLY .
D P&YHOW WDQBRRKNWi¥iQDN FV|MNHQWEDVpUHE /$/ D E
(XUySiEDQ D HV pYHNLJ YLV]RQ\GIIBP pEY MH ORQW U NX@K
KRJ\ D] (XUySDL 8QLy D] (XURSHDQ &RDWHR@DWWLRQ 3N UQE KX
WDODMYpG |]|OGHKOD\WQ'\GHODWWW HPGXWIP IDVV]pQ BULRMNHQPVpPW
IHOPHOHJHGpPVKH] ]YiDIOYXORYLW t Y7 268 (6 \DURUW|DIURQ D HV
HOHMpPQ LQGXOW ENXWBE® yH D WW]HHRY pNI N AWWIVE PN PG pY HY IV Ji O |
NeO|QE|] WDODMP&YHOpPVL HOMIiUiVRNWIiWHOQGINHURINR U K BV
IHOWIiUQL $ NXWDWiVL SURJUDP D % REDSHVY WLHOBAHADNL p¢
OH] JD]GDVIiJL *pSHVtWpVL ,QWp]HW HV KD OIDXRMLIDMWY DQ®]M QM U ¥
NH]G G|WW Pdid. -i5, .pV EE W|EE KD]DL NXWDWyLQRWp]HWE
WpPiEDQ $ KD]DL YL]VJiODWRN @kl ~MD EER BOBIGWDPQ\NHLM 7717+

$ WDODMERO\VJIDWIiV RpERPWINPN NOJR2WL |VV]HI«JIpVHNHW P
IHOWIiUQL (//(57 pV -$1=(1 8 1 HRFINWDVIQDN PpUWPNp
OHJLQWHQI]JtYHEE P&YHOPVQHN WHNLQ@WHWRE XIBDOPR/P QP\EN * CH.I
[IVVIHKDVRQOtWiViYDEBN YPIJ]WVNpOD PHIAOVp NHMINW PHHWDWILNR]HO L
HUHGPpQ\HNEHQ HU V HOOHQWPRQGIRRNDVWDPSD ?RNYBOK D W HND
KDVRQOY PpUNLENRE &iVIiVW Ppdd W HN $6/28507¢tlal. GH pYHYV
YLV]IRQ\ODWEDQ EHV]iPROWDN PiU DEP&MNHERF QipADIN UG 0 W W U+
et al. OiIVRN D P&YHOpPV QpONNRLE RFVIWOWEHNHRGD NV YiO
NL DPHO\ SHULYGXVRQNpQW PDJDVDRERWW JW B @-ODAHAVR QN BIEE F
% $/ let al. 9,17¢dal YDJ\ D] pY iEDQ D QHP WDOIO
NeO|QEVpJHW D KDJ\RPiIQ\RV pV D P&YWHWpVDQN [ NN@LalDHEIG V

(J\WpJHVHN D]JRQEDQ D] iOOiIVSRQWRMDQD P &Y B @D M & RND| Y
VIIQWRWW WHU*OHWHN NLERFViIWiVHQV WG @OWH WHIQIpRI J § DG B

'$2 +(1'5e¢tal. -15, .(66%$9%/28 5E',&6 pV
-15, 5(,&26.4,AV67520

$ P&YHOpPV XWiQL LQWHQItY NLERFViIWiNHONOf QHW WW O @ DI
YL]VJIODWIiW V]iPRV NXWDWiV PXWDWWDVErR\Vs P&ZEH.E HVIE|N
YL]VJiOWRDRNLERFVWDVOWD MV RHJiOODStWRWWDiWKRD\ DD
OHJPDJDVDEE PtJ D P&YHOHWOHQ WU} OWIW R \D PGRHY DOV V R C
P&YHOpPV LQWHQ]L WiV il DN W R JANQE MPNEHNGND| [NV WOK H X W D Wi V D
OLQHIULV |VV]HI*JJIpVW iOO D PHRW MYV PHINDpN XP]XIWN DY BDW W
N[]IWW eral5, VIIQWRWW WIiUFVi]JRWW W H UiM® B\M MNH \R 8D IIO|
P&YHOHWOHQ WHU+*OHW NLERFViWiVi]YQOWR % W&W H O p& HXW NQ IE R
YROW PDJDVDEE PtJsOHWIQRNIi]RWWD WDMRO VDNIRERFVR\IVD PL
P&YHOHWOHQ WHU+*OHWp

$ WDODM P&YHOPpVpEVD DEYWIGH WROR QD W HOHHOQW X\ MEDQ P JW D C
NLERFViIWiVIiW D]REQIKDM@DWRID D J\Y NHNYNWEpVL B WHWQHQ D |
PUWpPNHN PiU QpKiQ\ QDS HOWHOW pWMWOPYUWWK BWN U KIOW QKN
pV -$1=(1 52 &l 7 ( +RPRNRV DQWGEWDORMRQP®DQ\HN |
D P&YHOpPV XWiQ QDSSDO 5(,&26.< pV yQADSISRO +dLlHN HJI\

LV PHJILJ\HOWpPN KRJ\ D P&YHOHSWGIHOW WHUY COHHMKHHN |
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LOQWHQJtYHEE +DVRN}ON WHIIVMIMEOWMIHEMYU y/S B ¥4l $l Ot P i E B]
HGGLJL NXWDWiVRMWDODERFYi\WiW D) & MHDp ¥ . Q WHEYHOW WH!
HI\HQHWOHQVpJpYHO YDQ |[VV]HI-JJp\EHH®IVH NH'G W\R U ENDLCE R
PpO\VpJpW O 1JJ 5(,&267.52pV / GH D N ERRFNQORMYpJpEH
MHOHQW V WNUNDISWY ]| WOW KD /$6B(SBR 6 . <

$ WDODMP&YHOpVL HOMiUIVRN N|]|IWW2DN+D|Q &Y pHDHNUKXKWQ® P
NLERFViIWiIV DODSMiQ N|[YHWNHJ]WHWR®&Y HOPWWNNXW X LLPFVHD H|
LG VIDN NLERFViIWIiIiVIW $ P&YHOpV MWHQIHGRERWMV I & MO
NLERFVIWIVW SHGLJ D WDODM IL]DNMUNPPLO\HPpWMERROYFILDL
$ VIDNLURGDORPEDQ FVDN NHYpV R © &)@ O\pD/QXMMXDHNRMNILAE B K\
PHOOHWW YL]VJIOWIN D WDODMP&FHOYIVLWIHQ GAJHBEHN KRV
.(66%$9%/28&tal 225dtal. YDJ\ KRVV]&WHIIRQLDUARQGV]HU
NLERFVIWIVIW YL]OQPpI\OHWINND| WWYHLG V]BNRMETHB Q. )5$1B

E A miivelési rendszerek hosszu tavii CO: kibocsatasanak dsszehasonlitasaban a mai napig
nincs egyetertés, de hatarozottan sziikség van a kiilonbozé miivelési eljarasok CO: kibocsatasra
gyakorolt hatdsainak tovabbi vizsgalatara 5 (,&26.<

2.9. A talajok természetes CO; kibocsatasa

$ WDODM SyUXVWHUpPQHN D QHGY HWHNDJIWOPAWDLO NHO % M OO |
iOODQGYDQ YIiOWR]RNV EVSQHBWYRIN HHI) VWNPV]REt& NDDYD OHYHJ
WDODMEDQ SHGLJ JRNRN WRYUDRIDMWD B7()$129, B6WDODMRN |
UpWHJpPEHQ QDJ\ MHOHQW VpJH YDQ|RNpHNWD QW N VR VIPHNU HS \C
pV D OpJ]pV WHUPpNH D V]pQGIWR[QW B,V]DEDG SyUXV KiQ\D¢
VIpPQGLR[LG NRQFHQWUIFDY RIYHNWRERRHQVWUWD IFWE D Q |

IEUD]pQ GLR[LG pV D] R[LJpQ HORV]OiVD D WDODM IHOV Up'
$ VIDEDG SyUXViM@\DG[ P P K

YRUUI®G, 7. (,

$ WDODPVE&RDUWDORP N|[JWL N+O|QEVpJHN DLWEBDMN B QJIWp UK\
Q|YPQ\HN J\[NHUHLQHN DNWLYLWiViWyOiULYJ R[QJP QDN XOQOD
NL]iUyODJ D OpJN|JUE O MXW EH $ NPOE DE QEDIRW N DVWWWL Hi
P~OYD D] R[LJpQ WD UWDDORWPDNOIRMHEBGDRJI&QDJI\REE OHV] D WDO
67()$129, ehul +D D WDODWOHWHDOPE2 QiO QDW\RE® DIOOR

Qi0O DODFVRQ\DEE ]DYDURN NHOHW NHQQHIN VI WHH URPGIND] R
%,5.E6

$ WDODMOPpPJ]pV MHOOHP]L D WD O DMEDQ PO)WRMP HOP HOVIHNM B
&2 $ WDODMOpJ]pV VRWi QDNEPHGNHN J&PN]pW]H WP QHNUY HV D
OHERQWiVD VRUIQ D WDODMEDQ WD®pOKDWyIPX& D R®RII]PQH ]
QpKiQ\ QHP ELROYJICDN. SRO®RXDW R WAH®RpRHGLF ISy WDODMOp.
| NpQW K PpUVpNO BWDIMVD QRIFG Y-V Y p D\ [ EHHWDY M MDVORPLINP HQ Q\ |



6=%.,52'$/0, E77(.,17€6

10.14751/SZIE.2015.024

WiSDQ\DJWDUWDORP +R3:B7p-Q\pEHQ6,1*+ pV *837%$ $ WDODMR
WHUPpPV]JHWHY YHOHMiUyL PLQW $ip0 GSX @ BPW ¥ O DWMFVID[NVN UDH
PHIJYIOWR]JWDWKDWYN GH SpOGiXO0iD]pM WINp®W DD W DIDND O P Y]l
HOMiUiV D WDODMEDQ WDOiOKDWy DROWR¥RPLXLYRDD NMWGIN @M
YDQQDN D WDHOQBRIRWN Wi UD +25:$7+ etal 5$6726]iPRV NXWD\
LUIQ\XO D WDODMOPpJ]pV PHRL QL WH P\W WRNHHIK D&2iUR]y WpQ\H

%811(/étal D E .,56&+%%$80 vetal /,8 27&211(//
,1'81% etal YDODPLQW D NRUIEEL HOPpOBWHE*$1$O$HVHE
et al V]iQWyl|OGLVRIUMI \@D Q/iRON | BMIKH P U\pW CIN WERW \D V&i2/

N[]IWW $ WDODM QHi®WHR/]VH iJNDINU WIQ} W RIPHIPWIDX WIDWYR W W NRU U

iIEUD WNERERFViIWiIV D WDODMK PiEUND NSO BB\RFViWiV D WDO
1+JJYPQ\pEHQ |W PpU SRQWRYH&YHWWWWHUWDIHONPD pV D WDC
DODSMiQ )RUUIV erdi$*$1$:$YPQ\pEHQ )RUUIV el$*$1$:$

5%$,&+ pV 6&+/(6,1*(5 LURGDOPL DGDVMORWNID WP DDNI®EIY B
YIOWR]iVIW $ PRGHOO D] pYHV K PpUDPNRIHMVD DVOBEDE® Gl XIRY
&2 NLERFViIWiIV JOREIOLY WUHQGMHLWEBIHHO®PSCSHMWMNNNW HE
WDODMOPpPJ]pVW | NpQW D K PpUVpNQCHW YiOWRJGY D pEVHORHQOH @R
PRGHOOMHLW W H MDIOTVES HW/RWY W iiNV - ROIMIRRILPYBNAN RIEWMD IPLQLPiOL\
R& N|[]IWW Q|YHNRZ]JLNORWW HOpPpUYH PD[LPXPiW FVENRHQQL

HUG WDODNMRRFZ2NViIVIQDN WRIQONHD LKVPYUWRIN O’ @ Yo BRVR |1
.LPXWDWWIiN KRJ\' D OHYHJ K PpUVpN ®@HWU yK CP\R G HIDDOMDN DM F
DOXOEHFV.OLNLERMDOWMWIS2 PREHD QI ONERQODV MVD & D WKURRG W
PHJ D NLERFViIWiV SRQWRYV PHQQ\LVpl)pWD IEJYHW RHBERBVWD @
HVHWNEHQ HUG Q|YpPQ\NXOW~-UiWyD® WOEGDMEBERPUVPNOHW
OHYHJ WDODM iWYLWHOL PRGHO&WWKMMDH WV]®/ HWVONMNVNW D D
PpUpVHN

$ WDODMEDQ NNDERFVHYVi&i2V VRN WpQ\H] EHIRO\iVRIOYMIV $
GLII~]Ly ~WMiQ P RPRYQIRD YHWMBLO/MM PO WIRM B D WIVO B PWDIO DM | H
NHOHWNH] Q\RPiVYiOWR]iIVRN KR]QDMN O P\WUYp NSO WD OD ®IWIRI]G
NRQYHNWtY OpJPRIWWW WNFRFV ) F-EHHR DR RADRD D IPROHN X0 U
)$1* pV 021&5,()) 6,7.(, $ Ji]QHPI&~[LY MW HW \NWEP HJI
DODSYHW HQ D WDODM V]HPFVH]|VV]GIRM]\WHO HS yUPHUNHY B WIHH |
MHOOHP] L pV QHGYHVVpJWDUWD®RD V]DEMDPRBHNKQ)YLYIG
D OpJN|U pV D WDODM N|]|WWL NR @QHFRBW UDFRLR W UDIDM®LSHGMV PH:Q
Q\RPiIVIOXNWXiFLyL KDWissR JVN/ For2l 0% Be640 7%./(

et al. $ W D O DpMRRIJ B YWIX Y & HL DDRIGHWD @ T HPE\NPE DM WD D N | U C
KDWiVRN HV V]pO 1+JJYPpQ\pEHQ YLVJRQ\O D JIWIDREANQWEVE
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)/ (&+$5etal 0%, ebal

$ WDODMPHQWL Q\RPiVYiOWR]iVRNDW X WHRGH R PL]iMI pRINWR [} DG

WDODMN|]JHOL DNDGOMRM A/$ KREKM,iWV 0(<I%6/ (et al.

1DJ\REE V]pOVHEHVVpJ HVHWpPQ EL]R & LIE\REW WO Q DP D5BDH DFETE= L
PpUPVHNHW YpJ]HWW D NLERVFNEMMWY pPIVAIMI DI BV pQHN IHC

1+JIJYPQ\W LOOHV]WHWW D PpUW DG&®W RWNWUBD RV PWJIi\D OD\S t D

NDSFVRODWIQDN ONMWiIiUDpY DONDOPDYV

y=a(x +1)?,
DKRO
\ &ZNLERI{;n‘cgj;l\]\/iV
[ opJVHEHVVpJ
D [—]
E [—]

$ OpJVHEHVVpPJ PHOOHWW D FVDSDGERGDNVLWIDMHS® HQ W V] K
LG VIDNRNEDQ D FVDSDGpN WDODMQWE B HY ELR QYYHDL R NWIL
LOQWHQJtYHEHURHO GpV PLDWW D NLEREMIWIV LVOPKIQ %25.

PtJ LQWHQJtYHEE FVDSDGpPN L G\W DDDHQUHWWHHY 5@ Ui X KD MW |
&2 NLERFViIWiV PpUW pdag W )/ (&3 &GEsdl. 0$, ekl

2.10. A talajlégzés vizsgalata

$ WDODMOpPJ]pV YRMVIiD /W QR E DIGPWR) GD WERN U D2 KE&® W D
NJYHWNH] QpJ\ SRQWEDQ IRJODOWD |VV]H

$ WDODMOpPJ]pVY LQWHQILWiVIiQDN pUWPNHQRWR]iMVPPRIG N |
NLDODNtWiViKR] pV H]]JHO NDSFVRODWRY SUHGLNFLYN Pt

$ WDODMRWERFViWiVL LQWHQ]LWiVD DODSMiVW ONDINBRINL
PLQ VIWpPVPQHN pM\KRIQIQAHX @ HMNDN|NHEHAY]@ pQp K HQ H

$ WDODMOPpPJ]pVHQ NHUHV]W+0O D WD W BDK] NDQMHON DR P
SO D WDODMK PpUVpNOHW D WD OTDM QHDODHPLNQW D W O3
NRQFHQWUIiIFLYy KDWiVD

$ WDODMOPpPJ]pV YL]VIIiODWL PpUpVRyBMIMIHNM|VY |G BB VR
PHJEt]JKDWYViJXN HOHP]pVH

$ WDODMOpPJ]pVE ONLERFFYyWR2 YL]VJiODWiUD HOPpOHWL P
021&5,()) -$6& . YDODPLQW O Di Rtd’D Wy ]IV PQ DMVR K
UHQGHONH]pVUH iOOQDN $1'(5621 '25%1 pV - BB O|QE[3S$!
YL]VJIiODWL PHWyGXWHRIFE QYL D NRW WEsP$@pD N+ O |[]YRJODOWD |V
$ WDODMOPpJ]pV PRGHOOH]pVpPQHN p\VOPp WK B pi\K] HOW I pl) G p/URp W
NeO|QE|] WtSXV~ RUJDQR PLQHUIOLV NRWMRAVNPNNpPM HIIVH
NeO|QE|] ILJLROYJLDL MHOOHP] YH® LJH @ GHIDNHN WRAUDIDMDE RFQAWN
WpUEHOL LG EHOL KRUL]JRQWIONV '§9,Y6RUWVNTIG8YW2GWpUpV
$ V]iQWYI|OGL YL]VJIODWRN DODSYHMV KpQNODP pi) \NINE R FN VWA
YL]VJiODWD EJ\ D] DOWDODMEDQ OpN.]LENIRIP PV VNP PRBW LW X QI
KDWiVD pV D P&YHOpPV KDWiVD HJ\eWWRL HQ]VYL]YDWRD WSR
NRQWUROOiIOKDWYyWRV+W P RO NtH WIER R N © @THO/NKRRQWR V K D W
HOYpJ]pVpUH pV PGW]ilQWWHN| @O DIPGi MiNi WL '(¥6RDNDOPDYV
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2.10.1. Szantéfoldi (in situ) vizsgalatok

Meérokamras modszerek

$ WDODMLERFViIWiVIQDN V]iQWYI|OGL N|U+OWpPODHW]iR R MWOH WH
DGYGLN $ OHJJ\DNUDEEDQ KDV]QiOW (HON iJO\DRSNH MY N DWP| UL QA
HVHWEHQ PHJHJ\H]JLN D YL]VJiOW WWQWMHKEO WD URWD K DM GL
LJROiOMD DD P LVQRWD OpAMHML 0D N YUH@\DAO DM EWMODWHQRIWL & gJH D ND
&2 NRQFHQWUiFLY YiOWR]iVD DODSMiQ PHJKDWiUWR]KDMYiV 6
PYGV]JHUHN D NRQFHQWUIFLYy PpUpVLLPWMD $NOY HN Q WIDFYp B OU
DODSMiQ FVRSRUWRWMWKDWGNQ INNFRRBDWRNyMD KDV]Qi

$ NDPUDWpPUNR®FMHQWUIFLYMiQDN PpUpVH D N|[YMWWNH] DODS!

'~VtWiVRV HOMiUiV D] L]JROiFLyV N IDADMWH ®WIRQDW i R R W
LG N|]|QNpQW YDJ\ DLGRVOW VOO WP FHER VI A pROBDNVEWHO YL
D NDPUINRQFHQWUIFLYMiQDN Q|YHNHGpPVpW

/IpJiUDPROWDWIiVRV HOMiUiV D WDOD M HGMHHWAL KHOY
iUDPROWDWQDN iW PDMG D EHOPNRQFW QDN iLFQ [y $1 i QCDHNY HN
YL]VJIiOMiN Ji] DQDVOL]iWRQW D O D EYROID W@ UHNX PN | ] NWWW O FD O
DEV]JRUEHQVEHQ W|UWpQ HOQ\HOHWHNYHOR HY W KHEE HYD I
SRQWRVDQ LVPHUW NRQFHQWUIFLYMJfsHOHVHI W iUDPROW|

$EV]RUSFLYV HOMIDRV D) Q RONOO VDEW]RHEHQQ RO GD DF
D NDPUDOHWHDOUWDROPiIW $] DEVJRUEHQV W|PNI1&RFVNW B/
V]iPtWKDWYy '25%$1 pV -21(6 /,9,1*6721 pV 68T&~+pM621
*837$%

$ G~VtWiVRV HOMIVi\P Y HANVEH OH Ol @M HNDPLLYIEYE AVNHQG VHJ
OHYHJ PLQWD M OMH.RPYFV@ KEDAP UDRSEXFH QW U i F IEyHMD D DFFLHQQMD Y p W F
YDJ\ FVDN HOHQ\pV] PpUWpPNEHQ YiOW&FWDWMD B$5.,0 NDP
9(17(5($ YDJ\ D HPQ QARD V@i WYOR CH @& R A QH.YiHJ YLVV]DW]|OV
3$5.,1621

$ VIDNLURGDORP PHJIN<O|QE|JWHWL R U/ \V DN\RIQNEH/Q RViUU BV L. Pid O
EHOVHMpPEHQ YDODPLQW D GLQDPLKXNtPO HMAKHOM HWW By
W|UWpQLN B8WYEEL HVHWEHQ HJ\ FVWMQNGVIHNEBRBUDNHOHY}
PpU HJ\WpJHP NHUHV]W+0 '~VtWiVRV PHUNYUIHBO MVEID/O DG W\
YLVV]IDYH]JHWLN D NOWDW D/RE pBiQNDREQ\ HMHMWEHE HNH WD» ON [N L Y F
GLQDPLNXV MHO] D OHYHJ PR]JiVD PRIDWWQNDHONWNHD XWR
KDWiVVDO OHKHW RLERBPPVIHWHYV &2

$ V]iQWYI|OGL PpUpVUH DONDOPD]KDWYy N|pUP\WL HRYIG \OJHYUHN [
DODSMiQ D V]DNLURN I PHRPL R UWVRRKRMANHD W y N

=iUW NDPUiV PpUpVL HOMiUIVRN D NDPW DI INQUIQ RHJ HO/WILD CCH
PpUpV D] LQNXEiFLYVP D@ RPDOWNXPR® DWS$¥ GLplU P\D Q IYN
W|UWpQLN NDPUDV]HOO JWHWpPVHV PpUpPV G=MIWiWOP U
DEV]RUSFLYV HOMiUiVVDO W|UWpQKHW

I\LWRWW NDPUiV PpUpVL HOMiUiVRNHJH W /PO [D DNCD PP Wy
KDQHP D OHYHJ PHJYH]JHWpVpW D] DQRIQ]HRCL\ DP\D I R DD
YHO NHYHUW OHYHJ L]JROIFLYMiUD VYR®IIDSHO PHQpW |
-$166 (kbal 3803 % 1l 7. letal

$ JiUW NDPUiIV PpUpVL HOMIiUiIVRN H VIHWEENDE iIF INR/QLFGH Q \D UN B
PV D PLQWDYpWH® IHO « ® HVHI) O D\DYBMHD ©DSPRERAKDWY PpUWp N
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V AC
0 =4
DKRO
Feo, &2NLERFViWiV D] LG[m—gZIS-}JJYpQ\pEHQ

V $ NDPUIEDQ OpY @HIYHJ WpUIRIJDWD
A D NDPUD iOWDO OHIHGHWW WHU<OHW QDJ\ViJD

AC D &RHQQ\LVpJpQHN YiOWR]iVD E%]DpUpV LG WDUWDOPD L
At D] LONXERBFLYV7EG

$ Q\tOW NDPUiV PpUpVL HOMiUiVRN HOVDHONNRBGH QVEWHIFHY Np© ||
PpU HJ\WpJHQ iWKDODGY OHYHJ W|PHOHMDPEEQ® pV D HPLGWD
KDWiUR]KDWYyY PHILEBRED O/DIM DX 2

_ a[COZ]C (mw) Vé
€027 ot m,/ A’
DKRO

Feo, &2NLERFViIWIV D] LGZ¥2pIYpQ\pEHQ
v, D UHQGV]HU |VRUWpURRIDHIYBWNBRN W p]UdiR) DOOA Pi W
m, &2PROiUL\{ﬁ\]|PHJ

m, &ZPROiULV[%ﬂ)UIRJDW
A D NDPUD iOWDO OHIH@HWE QW HABK@ HW QD J\ViJD

$ PLQWDYpWHO IRO\WRQRVViJD DODSRNQ DD NYIOWNHDSL VI
DOFVRSRUWRNED VRUROKDWYN

1HP iOODQGY PLQWDYpWHO& NDPUiNWDL S D\P|JJ|E) N\pEDAD M pJ.T
PpUpV D NDPUD PHJKDWiUR]JRWW LQNXWiFLy¥ LNsDAMDUW
KHO\H]pVpYHO D NDPUDWPpPUIRJDWEDQ ERRLWYW D\W R \HIDQV F (
YLIVIJIOMiIiNPQEHQWUIFLY Q|YRNHGPVP®,1*¢1pY1*837$

$ QHP iOODQGY PLQWDYpWHO& NDPUM BW&VERONDARDNVLO & R
KHWHURJHQLWIiVRN YL]VJiODWiUD

EOODQGY PLQWDY pWphO & RVD/A Y iNQ DXERFLD V ILGYyYBO W |UWp
NDPUD D PpUpV WHOMHY LG WDUWDPPUD ® D R/G\ DYPHDPV IR D G
-$166 (16 al. 3803 % 14tlal. 8¢ al. ) NpQW NLVV]i
PpU NDPUD HVHWpPQ D NLERFViWiV LG EHOL HOHP]pVpUH

$ NDPUiV PpUpVL HOMiUiIVRN HVHWpPEBQ/RR UG/RI KB WY W N ND X5\W
PHJROGiIVRN HJ\LN RiWUERVD/iWRJ\LG \EH/OQ DKHWHSRHEHOQWiOiV
PLYHO D PLQWDYpWHOHN LG WD UW DRDQEVP V] 3PE®D N RHIMH\WHRQREW
D QDSL pV V]HJRQIOLV V]yUivVUyO BB pMN\GDNOWL MV ERFYIWNY WPy
FVDSDGPNLPSXO]XVRN KbDMiViuUyOo $PSBXSRPDWD NDPUiV PpU
IRO\DPDWRY YDJ\ IpOLJ IRO\DPDWRYV VPWU PV NMWHDW LELYW RWI P
KHO\H]pVPQHN PHFKDQGB]PXVD('($556'pV 5,**6 PiVUpV]W SHGL
NDPUDOHYHJ NRQFHQWUIFLYPpUpVH LV,6R2AWRPDW&PEIKDWy

$ MHOHQOHJL V]iQWYI|OGL PpUpVL J\CONCROND MAE B Q V] ® pdDAV R M
WDODMRN. ERFViIWiVIiQDN PpUpVpUH $ JiUW QHPWIID/OIDNIGY Ay
HOMiUiVVDO ]JiUW D/WDW L RIXQ DIMEINRUADHID &G L Q D R LHIOM i B pWApIVO
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GLQDPLNXV NDPUD pV D Q\tOW NDPHD/& HOOWQBY @\t QWP IGNXQV
3803%1(dral

$] HOV Q\tOW NDPUiV PpUpVL HOMIUIVVBGU WYHWHBG NHYE U
DNNRU PHJiOODS tIW\RWMNNO KR DU MHIH YWOHKPAMJIYiOWR]W |
NLERFViWiVIQDN Q& WIHRIY VOINRRVH « OFRIER @JIi WRIOKIWDED PpUpVL
.$1(0$68:al $ EHV]tYRWW GpJND B LNXHY KD Wi Vil D)I$ W Lpw] W
021&5,()) HJ\ HJ\W]JHU& WpJODOD SY PO B/-H NQ R INIREVWKAMS. I BVF
+O|Q VILYDWW\~WJKPU]QDEWHDN NDPR i BN XML HIOOHQW p
NDPUD OHYHJ MpQHED JiYIDODWMWIWRWUDY ]\ R PIiWHWD| QI p.
NRPSHQJ]iOiViUD D OpJN|U IHOp Q\IQNVGRWDW & LNDiRVUFp B OIEDIXKIDD
FVDN HOHQ\pV] HVHWEHQ QHP WDSDVDPNDIORHINH R PV N «10l B E
N[JIWW $ PpUpVLDODDSM QWNDIO/D BER BW K D WE iEMQIHOUHY NDPUIW

$ Q\tOW NDPUIiIV PpUpVL HOMIiIUIVRN P&Q|GRY]L NDRUWDRHDBDI

WDOIiOKDWyYN D VIDNLURGDORPEDDQ iEUD
D E
iEUD .+Oi@&|PpU NDPUIN VHPDWLNXV IHOpStWpVH ¢
D 5$<0(17 pV -$59,6E )DQJ pV ORQFULHII E

$ P&N|GpVL HOYE O DGYyGYyDQ Q\tOW NDLBUPY KEMW]+VLIQWHKE pRQ
W|UWpPQKHW PLY HDVRJNCDPWND DQPIHPJ YAL W /@ B M P NRUOR O & RPp U W p
JiUW NDPUIN +RVV]~ LQNXEiFLYV LG Y HO\ SSRRQWSRDE E QN PS W\
NLERFViWiViQDN L@GOEHQYLGHIR®XKi®L YV Plp& MIYPWD W[EE PpU
W|UWpPpQ HOKHO\H]pVpXNHBPRBWIGWLY DVEAEHOHVHORNV]JMREE UiO
8J\DQDNNRU D NDPUD iUQ\pNROy KDWiVBRDWRHWRE®W RQED
021&5,()) E

$ OHJIOWDOIQRVDEEDQ KDV]QiOW ]V \NDINFRWI® DR ilQD/N. IOV |
V]i]DG HOV KDUPDGiUD WHKHW 6,1*+ PWMitd¥T80 D] LQONXED
PLQGHQ HVHWEHQ PD[LPXP SH U FDLRU IV MUH@ BID-W R/ENGH BHD R C
PLNUR |[NRV]LV]WPpPPiMiW +RVV]~ LQNXENRUYWRNGHCHDH B VDI D,
LG VIDNIEDQ KDV]QiOWiNet@H PiU 02 UHQK+YWiN D ILJ\HOPHW D
*YHJKiI]JDNKR] KDVRQOY IHOWpWHOHWB Y DWHN HEPRAE VpW i MiWE i VR
iOWDO HO@HD®WLEPIpW $ VWDWLNXV NDPUD KROWVDKD W QN
NL]iUyODJ HJ\ DGRWW WHUsOHWHQ OYg JHIW\WU HV \§]JH B B V RRE0C-tWK
FVDN U|YLG SHUG YLHQON X B JF HYWWO POIIW VAR KR MDW RHD) 5 E ', & ¢
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6]iPRV JiUW PpU NDPUD NLDODNtWiV WyHO VHIN R\Q EEEH (DI I 1D M HGR
NXWDWyLQWp]NWRSRIIW NOWDW PHJIROGiVD

D E
iEUD ..Q¢@P|JU NDPUiIN VHPDWLNXV IHOpStWpVH p’
D (J\HGL PpU NDPUDRtab2&+(7™ /, &25 |, tlall( 6

$] HJ\HGL NDPUINEDQ NHUHVNHGHOPL iIWRBURORPOD L NISE B
NRQFHQWUIFLYW GH UHQGHONH]pVUH O®PYQDNRRSOHWNHGH
NLERFViIWiVW PpUSpOI®IXOHUY KRNI W%LRVFLHQYFHY /, 33 6\VWHF
65& &3< $'& 656 eral ;8 iEUD

$ &2 NLERFViWiV NDPUiV HOMiUiVRNND® WHOVEHD NG P ¥ Y plUIHD «
N[]|JWW QDJ\ N*O|QEVigJ ¥ D\Dp DEFHFOQ \BpRGMGE VE YDLODHFA. QW D] DO
WHNLQWHWPEHQ PV 0Q GHM LV I HHUGWWRIDLD AU IWIDNDE. LBHRERGAHDD N H ] L 1

GH QHP OpWHILN HJ\WpJHV V]DEYiQRQWRMVIDMYQOVViO
1$.$<3%$0$ 5$<0(17 pV 6$59, $ PpUpVHN N{FYSHRQWMD O
WDODMERO\VIDWIiV XWiQ YDJ\ MyYDOPHEMHLE Q| YD Q LENR D t ViR
YDJ\ KLiQ\D D WDWBMpX BMHBMHOH JWBIUGGETHIADR WPRMHEJEN L
YiOWR]iVD MHOHQW VHQ EHIRO\iVRCOMVNVDJPW U § VW DHUDH\G KpPp
PV QHGYHVVpJW QMW BITRyE DGHDMHL D OYD & W R EINIR N HPW N @& HHKW W W |
PpUpVHN HUHGP pQphv QFHLN O VDp N HOD GREL|Y VILyQYHPWD MRUROW K|
HON+O|QtWHQL 777+ pV )$5.$6 $ VPUWPROTORPEDY WD
HJ\HV WDODMP & Y] Q pi¥Q GH GINILI ENRIFBANWWAY OY RSCLW 5 6 2 1 '(5368&+
etal 1$.$<$0$% 6RN HVHWEHQ D] H WK®PRWHYMHNM \QH K K Pt
QHP NDSXQN WHO MWH VN INgSHVP @ HNNKUNVD WP H WV WWHNH® D P&YH
SO WHUPpPVKR]DP QHP Mg |OWpN7|EF36&WDWYLQWpP]HW IHOL\
&2 NLERFViIWiV PpUpVHN QHKpPINHV |[VVPHREVR ®0UW KD W W RiG
DGYGLN .$&id(1 12 (3@ 6DMiW DMiQOiVRNDW pV EHOV
NL D PpUpVHN HJ\VBSHNV WDOPMPUSUBW R NDROD(MD(5885.,1 SpOGi)
SRQWRVDQ PHJKDWIiUR]]JD D PpU NDPUD RLD@WDNPMWMQ DR G\
IUHNYHQFLiMiUD D] LVPpWOPpPVHN V]itRVN WDUD PILHOKIDYH @ i OHK\D]\N
YRQDWNR]y N[YHWHOPpPQ\HNHW

$] HI\WpJHV YDOLGIFLYV UHQGV]HU KLGQ\PV VP LHDK\DW R @ OE W@ \ Dt
ODERUDWYULXPL YN]E B @DNWRNQEXW ME RUR Y UHhOMiSRQWRVViJiW
KiWUIQ\DLW $ PpUpVL SRQWRVViJ HRpN HVQM R K D\WDGO B MW D
PpUpVL HOMiUiVRNDWQUY XP]HWW VO DERWROIGY. RYL IV PIHJiOOD StV
NDPUD DODRVRIRHPWUIFLYMD VW LWIXER 6 X DWW WIiDV D D/P BIODYH &2 |
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DEVIRUEHQMO @HOpPVH .pV EE LIJD]JROWIMNR®RHQWUNDHMD &
EHIRO\iVROMD D HRQDIODINOMYI|pS*9IFWS pV .<80% PpUpVWHFKQ
IHMO GpVpYHO PHIJMHOHQW KRUGR]KDRMY @V] DQ;D O V]i\DRU RIY] |
UHQGV]HUHVHQ DOND®PMH®WWiVDHEVYRUEEERYQIWIMODW LV

IDERUDWYULXPL pV V]iQWYI|OGL N|U-®RMQNVHNN DN |Ji|WAMW VW D|W ¥
GLQDPLNXV NDPUiIN PpUpVL SRQWRV\DEMYR $ SVW PWV H D XN UNDW U
NDPUiIQiO LQIUDY|U|V Ji] DQDOL]iWRUW RO ND GPQRPWPDRN X 0 HNDP
HOMiUiVVDO MyYDO SRQWRVDEE D QWIHNXD \N DPRJ KEDVWQy KID M LEi R
HOWRUJtWKDWMD D PpUpVL HUHGPp®\HNKHWp PpEHQ BEHYYROQW
NDPUD Ji]|[VVIHWpWHOpPW tJ\ D] HOWHPYi MWR[ULA\B]MNWE RGN MK\
NDPUD DODWdal -(16(11$e al. $ IHQWL YL]VJIODWRNEDQ

HOKHO\H]HWW Ji]CP@D)® DINW R B WOD O DWNDPYUDWOH Y HIi MpW Gt

HOKHO\H]HWW Ji] KODQIRGQLQ yWWRRIUULPIYQ BRI WEBY ViJ pUKHW

F F
iEUD .+O|QE|] WtSXV~ PpUNNBDREVNWDWADODWYEDGL Pp
D 1DJ\ WpUIRJDW~UKIDHEDOBNYiRp 5(,&26.<
E &VRQNDN~S DODN~ PpU NDPWUD )RUUIV .29E&6
F .LV WpUIRJDW~ KDVIiE DODN~ PpU ND®@D )RUUIV 3$E
G +HQJHUHV PpU NIBBU,D pRUIKINT (5 ($

$] RSWLPIiOLYV PpU NDPUD NLDODNtWiV$WHEEHNXNWOND W Wi U3 \O |
pV PpUHW& iOWDOIEDQ HJ\HGL NLD@R®2N6tWiV~ NDP WRNDM XDV}
KDVIiE DODN~ OpJNHHY HpPHHW HN B PIMYi @DWOEL W5 @E$5.,1 MyYD
NLVHEE WpUIRJDW~ EKBQDHUH VO pIN KNP KPYNROADW W N
=6 (0% (letal. FVRQNDN~S DODN~ NDPUiINDW KDV]QiOWDN

$ PpU NDPUD IHMO HWJW@ WA HIMD &lp O'NL PWDIO Q VR ND |YRIQWRN GH D
PpU NDPUINNDO YpJJHWW YL]VJiODWRN \WkBDDINHWT P RMH MW N
YL]VJIODWiW D PpUW DGDWRN PHJE tPKDLW R\GiD GFOME D@ O [EiE
HUHGPpQ\ WDOIOKDWY D N*O|QE|] PpODNVDPLQON 1B OTCLEt WW Iy
PpUpVHL DODSMiQ D NDPUDPpUHW EHYRG\LQROXNEDF DyR plUG V H \
5E',&6 pV -i5, YL]VJiODWDL V]HULWQWD DLV ]RDW P KU WREGE
LOQNXEiFLYV LG $ NDPUDNLDODNtWIiVIHHIHN RQWR Y HWpWP ER {
NDPUDOHYHJ NHYHUpVH Q|YHOL D NDW UPY WHOQVDi O/RW RN QRWU I
KRPRJpQHEE Ji]JNRQFHQWUIiIFLY PLDWW SRQOMEAWVHEEE NBMRE|
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DONDOPD]QL .12(33 HW DO $ OpPNHYBNPpWMBW @YYOND P
OHQQLH D N+OV N|UQ\H]JHWpPYHO PY.NOHADR NLIYWH D WP B M ® pHI V|
DPHO\ D &2 NLERFViWiV DOi YDJ\ ||Qy DREZB®,(Y)p KH] EY HEHLW

HW DO $ N*O|QE|] NHUHVNHGHGENRHI®QY N D]SKADW y IPJyYU i C
PHIPXWDWWiN KRJKB]NCIPURD@ARPQV D Q0 P LNHYEHNWYPpIHD PV EH
WDODM &2 NLERFViIWiVIW H]pUW D]WpU\ \DL NSIRROUN@ \\M iYJe @ | Y L
NHOO EHiOOtWDd. /('$17§¥RDONIOL FVED BEM RBWSHLYW HOMiUiV
YL]VJIODWRNQIO YUpPM FPQ W WWO P INBIFHi K B 19 QEXBIIVRE) &PH N RQFH Q
MHOHQW VHQ EHIR®I\WYRQWED IDH R VBB EQWR D/ BRW V(16 (1 HW D

$ VIHU] N iOWDO EQIPNXWBWRIWW HBOM BYRIWYVY[HKI@DWiUD \
WDQXOPiQ\ LV WDOiOKDWyYy D V]DNLURGDORBELRR QOEA M R NH INV NW
-$166(16 al NHUHVNHGHOHPEHQ NDSKDWYy pVGHOBIBLLN XD
HJI\HGL Q\LWRWW NDPUiVeGILQDPLNMW NIERBLV VWDWLNXV UHC
pV HGG\ NRYDULDQFLD OiVG RO G D OREV | PYIBN | HWU\W]HHE D R
YL]VJIODWiW YpJH]WpN HO $ N-O|QE||NPRUPNLGHQIBPEPN®WH N
KDVRQOtWRWWiNWRW Wi N HBRIO DI QW RGN NDHPU W HHOW i UiV
NLERFViWiVW PpUW PtJ D] DEV]RUS®LMR ULUMHDID WDINO DP P BIV\H
PUWPNHLYHO GH MHOHQW VHQ DOXOEHFV<OWpPN D YDOyYV NLE

.12(33etal KDVRQOyY YL]VHNOOBWERRN YpV H VO pVy N HOGN | N WW

NeO|QE|] DEV]JRUEHQVHNNHO P&N|G JJjUMQ B &/DNWLRMY D & JR &N
GLQDPLNXV YDODPLQRLNXNYW YHOW L GIEQPH QPOMNFLYY PO W
JiIINURPDWRJUIIIDO PpUpVL HOMIiUiVMWDROW W pNJ p KRUN FOLADOBSM A
HOMiUiV DONDOPDV D P&YHOpVL BOMPYpWRN H VGH VFyDEHD IQ H O
HOMiUiVW WDUW M N@Wy I HOGEH.O| NYRIW] LD N p D NV 1R B PHD Wi UR]i Vil

1250$1et al QpJ\ PpUpVL HOYHQ P&N|G NRUMREIEDQDN
EHPXWDWRWW KDWIpOH V]pOHV N|UGB®QiXDO]YpdW]WHUNpIALY
PpUpPpVHNHW $ ]JiUW VWDWLNXV PpUppHWOY pH $IU M ]G RIWiHOY W
HJ\HGL NDPUiW KDV]QiOWDN DPHO\HNMHNO PLLGN\H N B MYy V $ 1 HiFMW
NDPUiV PpUpVL HOYHW D NHUHVNHGHOHPENWQHNDBRDMWY H,J\&
NDPUiYDO YL]VJIiOWIN $ Q\LWRWW GTQINP-I$68V6PpUpWLHQGYHA
YL]VJiOWIiIN $ NDP UHO @ HEGWMYHRIGIE\ N RWD OLDPG F L DREOYG/PREQ LV
$ PpUW HUHGPpPQ\HN DODSMiQ PHJiOOWD$MRIWVWiN i ® RIM D 1Q DHJ
DPHO\ D WDODM WpUEHOL KHWH URRIH®DGEMWIMN PQ D § Wi QH P I LH'
WDODMLERFViWiVIQDN PpUpVpUH

$ VIDNLURGDORPEDQ W|EE WDQXOPRQNUR |INRROIL® N\RpPID [ H.DH
pV D NDPUD NLKNPWHYWNHINRUDBI®D ME RIO\YPWHVEDOFNVGWGAND P U
QHYH]HWW MHOHQVpadd.NNHO +'$60%& &1 1 $etal. 5%,&+

pV 3277(5 etal.8 DPHO\HNHW¢a$166(18DW SRIDMWDED/QDIN |V V

$ WDODMED V<OO\HV]WHWW PpU NDPUWUN\NLH OEHI® V HDN B4
I VVIHQ\RPiVD D] DIRNEDWWWIQUHR@ W QY I DEDGXOiVIW dUHGPCp
al.

$ NDPUiYDO OHIHGHWW WDODMEDQ pV [V NIHGNDH \OWHpYI MID
YiOWR]iIVRN N|[YHWNH]KHWQHN EH D FPHOOVHENOP BV YJO WRJD P.
DGyGy NLERFViWiV LQWHQ]LWiViwW 026,(5

$ 82 NRQFHQWUIiFLY JUDGLHQV PYGRVXQOWWILDNBERBWI WW P
EHIRO\iIVROKD&MD +($/<

$ OpJN|U WXUEXOHQM @DRIPLYROXMIW RDFRAN N E R DWW WHWW [P H J |
5$<0(17 pV -$59,6 OpiVEGKRWMD D Ny PXOVD MpM HH ONLL BIO\D N
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$ OpJN|UL Q\RPiVWyO HOWpU NDPUDGQRWILY DR&RRNH/QWViK/NA
YL]VJIODWRN V]HULQW 3D QDJ\ViJUHQGMR|QWRRIMN+®| Q\E\E
W|PHJIUDPIW )$1* pV 021&5,())tal /815$<0(17 pV -$59,6

$ WDODMRQ HOKHO\H]JHWW YDJ\ D WDPDMEOpMRITIVW]
Q\RPiVIOXNWXiFLYW RNKHK®\W ] plVP & IOCHIDHDWOIE D @ HIOW POW R |
NLERFViWiVW 0877 +,$628&+(%ld.

$ ANDPUDKDWIiV" FVINNHQWpPVH pUGHNDWIRY NDHNBBPDHO DY H. D |
PLQLPDOL]iOiVD D NDPUD PDJDVViJiQIHWHWPHN M QHNOVYDO
PLOWDYpPWHO KHO®OJE V) Wy & B M EBDOWY DI \&]Wi& VDM YQiDBHO\UH L
PpU NDPUIW pV D PpUPVHN N|]|WW QHR|PRHVt ®KQW W BIOQ NP pQ
HO Q\EHQ NHOO U @\ IHVItW QP RIS HOHPH/N HS\R QRARRIV VD J PQ YoH O K
+($/<etal

Egyeb szantofoldi vizsgalati modszerek

$ ANDPUDKDWiV" PHOOHWW D V]iQWYyIPNGRW IP pNUUNW R N DV pRYL
PpU NDPUD HOKHO\H]pVpQHN pV D PLQVODWIW HDH ELYR@VQD]
HUHGPpPQ\H]KHW D WpPpUEHOL KHW H WRIUHQYIHNI VRO DD i ® DDNWPWL K
026,(5 $ &PpPUpVHN WPpPUEHOL SRQWRVVIiIJIQDN NL
PLNURPHWHRUROYJLDL HOMiUiVRNDWUJ LB QB ] PAHBW\MHN [P LN
JUDGLHQV PYyGV]HU D %RZHQ DUiIQ\ HQR®LUQD PRLNDAHB yBWG M L+
KDV]QiODWiYDO DQWWU\ERIN L QKHPWEHHIREM LV RROWNR DVR R -$166
$ PLNURPHWHRUROYJLDL PyGV]HWHNNA M PBS LRILNX VD DAY
VHItWVpJIpYHO V]iPtWMiN D K pV DQRDDIiPPERM UG H M JOME & WN\
JiJFVHUH N|JYHWOHQ PpUpVpUH LV $ FPIy GVH I©WIHN/O QIHMENBRNALY
YL]VJIOKDWY YDJ\LW [HORWFOH Y @QWPN Vp W LE RW DOV @I N«
KDWiUR]JKDWyYy PHJ D]JRQEDQ QLQFV ORRBIWFVHU DM WDOND M 0\
W|UWPpQ YL]VJIiODWIiUD $ PyGV]MHiU OBODEMOBHY LHRINOW &2HU
iUDPOiIVDL iOWDP NQOQMWPRW W R2SMiQ KDWiUR]]iN PHUHRP\ D
WPUEHQ iWODJROWN p %\W/iH R&&H PpV KOHW 5B 6, 1* (5% 7 $el *
al, $] HGG\ NRYDULDQFLD PpUpVHANNE® QSHPHU Wi Y DQW 6l
GH D PpUpVL HUHGPpPQ\HLQHN pHW pHNGI OWM W N B B QR CDy]J L
DNDGiO\R]WiN $ PpOp&pWHNKOLND OHDNIp QUGHINRYHG FNRQ WHQW U |
VIHQ]JRURN pV D VIRQLNXV DQHPRP pVDHRMHN HIONV N UMIEVGH O H | W
HGG\ NRYDULDQFLD PpUpVHN HJ\LNGYEMW®D W RUWWW pNJpPAUE\oH/NT NDHY
NeO|QE|] NRUUHNFHyYHNO Mi OitV.R 8 VORMO® R YW WDRY G ®]HU KR J\
WXUEXOHQFLiKR] W®RPDRHN P fW pW O BIIRR/OpV W p BoISd & &1 &+ S

%+$77$8&+$5 <etB %86,1*(5 5 $hil | . 7$ btal
$ PYGV]HUW PD PiU WD BW M| UIEN@QQMMHNYUG H Ur\D HAHH N ) $/*(
.,0 pV 9(50% YL]VJiODWiUD PLYHODD] MURBW R\ NFMYIpY]W o

HOQ\HOpV pV D WDODM NLERFVIiWIiVIiI@RDWiNk@W\W BV NHO B8 Vp PN
V]IpQPpUOHJIpPU Oet'd9,'621 $ V]iIQWYI|OGL NXOW~UiN HVHWPpEH
&2 Yt]SiUD pV K iUDPOIV PpUpVHNUIA % +$7(76-85$56<$
62(*$$5" YDODP LyQM ®L VA &YW O p V LMW Q|GI\RNHU M NVWRIM i W p
V]IpQPpUOHJIHN PHJKDWIiUR]iViUD V]LQWNMQ*KDNV,QiODWRY¥IHIOM
al, +2//,1* bl 9 (5 Qetpal. $|GG\ NRY PYGVQHRUDOHJIQD J\|
KiWUIiQ\D KRJ\ KRPWRIPQiVAO pH/OpO O D QB yi\DXOMVE ROMRAVR L] p Q \H O
PDJDV WHOHStWpVYLYYOMIWp JWHH ¥ OWANEHED VHH]W Y6 BLHXQ) IDQ PDW O D Q V
YDOyYV]tQ&VpJIHO QWHFVIWRHDD R HWDNOWI QI OWWHOiQRPDO/ Py
-$166 (kbal 1250 $dal.



6=%.,52'$/0, E77(.,17e6

10.14751/SZIE.2015.024

7DODM MNRERFViWiV PpUpVHN WRYIiEEL NLWHNWHM WMWW &
PHQQ\LVpPJPQHN pV YHUWLNIiOLV HORKH®VPRDMNUWIHELI @WDDp.
NDPUDOHYHJ Q\RPiVYiOWRNYBR®DINVKDID VWD ®D&L QW SRQWR
D FVDSDGpN KDWiViUyO LV $] HOMiWi\H ONDORD |RPWHW D NAX
Q|YHOpPVpPUH YDJ\ WLHMIpVIMWWQYIp&BH (L) 5$D2 +, + .5 Gl

181 et al. (] PHOOHWWJIRPJTIWOBBKHW D N\& GDREYUi P U
ELJWRVtWy WDODMRN N|J|[WWL N+O|QER&YH® pl¥ DNIHDHRINURTVRH W j
5$<0(17 pV -$59,6

2.10.2. Laboratoriumi vizsgalatok

$ ODERUDWYULXPL YL]VJIiODWRN VRWINDW VNOVQEHQ G [Fp UrHW
NDPUIEDQ UHVSLURPpWHUEHQ KHO\HQMNNHDQ @PDW Gi]JRIOERPD
YL]VJIOW WDODMPLQWIN OHKHW Q HN RE\R ©\i.ID RIIRWVAO\D Qi @VIVRIL W H
V]iQWYI|OG|Q YHWW WDODMPLQWIN HEQNpAH W p&\W R DWRDMEND)
NLERFViIWiVW D PH®NW pRV IJDONDRQ N WO QKN Q\p|WHOPP QHHNGM]HU L QV
D NpV EEL LG VIDNEDQ )$1* pV 021&5,())

.HJGHWEHQ D ODERUDWYULXPL YL]VJEORQWRN VR DE D] RIUENDQE
1D2+ KHO\H]WHN H®RUEBRQE W]PHBEQ]YHR]JWGENVPEJ DFDROQ\HC
PHQQ\LVpJpW DPHO\ DODSMiQ D WDOQBMXipJ]pV Pbp B W h\WHVW]E K]
IHMO GpVpYHO D NDRUWW WHYGV]MPBEHQ DIQ®IODIYWMRVRQi] YDJ
NURPDWRJUIIRQ YH JBRHOANQN R UH O \WBRFW D VOMIY PH M QM N |V V]H

$] DONiOL DEV]RKISALYMMHOMINIY NHEORRWMOVEPMWH L DWW PHJY
iOWDO NLERPHWAWWp&ER2 LV $ JiUW UHQGV]HU& LPV] MDPMCRN
HVHWpPEHQ D PpUpVL SRQWRVViJRWODIVROM DY HEL Y BDQNWHWY K
D NDPUD PHJQ|YHNRIQGEHYWUSELYMD LV KDWiVVDO WDHD B QWD OB
D ODERUDWYULXPL WyRVDODW DR W\HNQMEM | 0G\VD KIEVIQ i @W ND

IHMH]JHW |VV]HKDVRQOtWy Y B\ D DWD LABildrd®XWDWWiN
3803%$1 (%t al S5HQGHONH]pWYUH DOVQQ B ® MY U ] VHRWW DK | WQWQ \H
NLNeV]|E|OpVpUH D NDPUD OHYRKQWIQW N \F DU NMpLY G Y B2 Y H
IHOHWW pV D WDODWPRR®\WD WHU MBRVBY 6,1*+ pV

$ WDODNMLERFViWiVIQDN OPERI DMWY UQ XP N RpW DO B MEKRF Y UW p N
QHGYHVVpPpJWDUWDORP 1+JJpVoUuH IyNXV]6BRDMS$8H+ (1 $
YL]VJiIiODWRNDW YDJ\ YiOWR]y ND P QD LKNRERFENN W HAW PYH.Q\DH &/¥!
D OHERPOIVW WHOMHY IRO\DPDWiQ®N KY PPV B /HW HIQR OWD B B/
K PPUVPNOHW& NDPUiINNDOe¥ipJ]LN 5(,&+67(,1

2.10.3. Elméleti megkozelitések a bolygatatlan talaj gazcseréjének meghatarozasara

$ VIDNLURGDORPEDQ W|EE HPSLULNXVOPMONHOtWWYVDLK R\
IVV]HI*JJpVPQHN N|JHOtWmWpUH BRASHTILY +2/7+$86(1 pV &$/
PIVRGIRN~ 27&211(// PIVRGIRN=+, IH[BIRQHQFLIiOLV -
6&+/(171(5 pV &/(9( V]WIRNXYV V]JLIJPRLG V{DIOMD NN KW KPR C
DGRWW N|UsOPpQ\HN N[]|WW MyO OHNYYHWMPNW @B @] MOpW
DODSRN PLDWW PiV PiV PDJ\DUiI]DWRW DGWD®i @R W DGIDWiR b
DONDOPD]iVXN EL]JRQ\WDDBER@iJRBW* KRUGRL &5, ())

$ ELRNpPLDL IRO\DPNDWVERKVitMAI\& X PpUVPNOHWIi]BG Ypdpw O L
$55+(1,86 D UHDNFLYEDQ UpV]W YHY RGRWMNOXQiW DHDNFI
VIHULQW tUWD OH
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-Eq
y:Aeﬁ
DKRO
$ NRQMWDQV
(b DNWLYIiFLU})V HQHUJLD

5 XQLYHU]iOLﬂmm];i[gOJg@QGy
7 K PpUKDPNOHW

$ PLNURRUJDQL]P XV RN KD RMULPLNADI M VEHII@WDIW ]IV NOH WDW WHDNF Ly N
D K PPUVPNOHW Q|YHOpPVPYHO XJ\DQDY $MDUICKIHRH. X\ | VIVHIHE IH Y.V
1+JJ D K PpUVpNOHWRS DN %W PNNURRED i P MWD DBROH PRIV VPROH N
OpSpV HUHG MH DPHO\HN PLQGHJ\LNHQDHK 6RPUNVHNOHW $UUKHE

$ PHIDODSR]JRWW HOPpOHWLLEKRWWWIVPRDWWK Pp&%pNOHW
UHDNFLYHJ\HQOHWHW EBIQ@D &M 33 WRN KNI\ VW] HD QD BMiQ YDO
H[SRQHQFLIOLV 1JJYBOA2T/2<" pV+7 (5521 pV(//BB7 $ &2
NLERFViWiVKR] KDVRQOPUQNpPH) @PLWDRDOL]2FLE2 NLERFViIWIV
K PPUVPNOHWI+JJ N|JHOtWpVpUH W|EEIWDOXDOPRSHIQ &B\DX
PRGHOOHNHW (//(57 pV %(77$1< etal 0$&'21$/"

$ WDODM NRPSOH[OWR]BWRWHQ& URROYDQHPW|RINBE® QO D |
RUJDQL]JPXVRN [HOG@MWWUWHO K PHWVHAOHWHEDNFQLHYNNDE] 8 U Q!
IVV]HI+JJpV HVHWpPEHQ tJ\ D] DNWLYiFEY® BIG@WHELIND . H]6&F R

WRYIiEEi D] $SUUKHQLXV HJ\HQ O HWI +D J HHVQ QLHRULID Bl IRALLYIND i ND
IHOWPWHOHIL pV BWMNNHE® RO HOQ HMO R piG\) VMORRWHHDR Y QL Y |
D WDSDV]WDODWRN B&] WHRXWDNW D iRL NARRIEV i D LM | B WA Y IDWVW P
D PDJDV K PpUVPNOHW /(//(, .29E&®6 <'$P\HOT$<HNE PLDWW
PYGRVtWRWWD D] HWHIWHQLXO HBHQOW iOWDRWIHLELYV HQHL
KDV]QiOKDWY IpOHPESNOHMWXMJI K YiOW R ] PEOAStWNpNOYHO ]WHW
KiWWHUpPW pV PRGHOOSDUDPpWHUNKQMWQKWD® HQ i@ MM E E( HIQ ¥
D YL]VJIOW PLQW DF|MW] HHIQHWW. ilNW LWMH O OH P L

-Eg
R — RO % eT+273.15—T0

DKRO

&2NLERF[£_}H§E;|’SA}\HV

7 WDODMK°®pUVPpNOHW

7 K PpUVpNOHWUH MHOOHMA] PRGHOO SDUDPpWHU
(

5

(62}

DNWLYiFLYVOIOGIIRPYIJEPRIDOHKB] SDUDPpWHU
PRGHOO EDUDPpWHU

$ WDODMOpPJ]pV N[]JHOtWpVpUH KD V]@IDDWI LPRRIGH O D HIND SIJDIP K |

NpPLDL UHDNFLYN K RMHN KNDOHRW Oy VJ piXy) | UD B B O H W 25)0
MHJ\]JHWW OH .tVPUOHWHNNHO LJDNFROWHEHYMPOBSt\DUIR\ D]

UHDNFLYNQiIiO FVDN HNQ HRIp B W pMN/EOH NMHHQNIRW PD END| HWW OH
logiok =a+ bT

DKRO
7 K PpURKPNOHW
D E NROVWDQV

$ ELROYJLDL UHQG\IMOBMN pVYJK P pUDMINQHW MUIPEHBP\WVPUH E
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HI\HQOHW K]RPPUQWNOMWL HJI\+WWKDWYy D OHB\®IQO
PHIJDGKDWY D WDODMOp R&pMDNp\WMONWIpRiVIWPPUVPNOHWHQ Yp
PpUWpPNpPQHN DUIQ\D

Qo = RT+410
10 Ry

DKRO 5 WDODMOpJ]pVL p&WANUHN N OpH/W He@al, :,1./(5

$] HPSLULNXVDQ PHJKDWMKDWWW VW pOH®MNNUEHROKDMVIL IR
K PPUVPNOHW 1¢JJpVPpQHN MHOOHP]pVPOFLRQI@IN BHODISE DU I
7$</25 $ VIDNLURGDOWPED® GPpQ\HNEDPJODWHOD MRD| H
K PPUVPNOHW pU]JpNHQ\VpJHWKPEWBR QDN K PPUVPHNOHWIJJ
K PP UVPpNOHWHQQDJ\REE PtJ PDJDVDEE KFRRpUNpWMOEE HQ W
.,56&+%$80 5%,&+ /{9, BE5 6&+/(6(5 (QQHN HOOHQ
V]iPRV HVHWEHQ KDV]QiDUWDMNNNWQN WDIOD KM OpJ]pVY PRGHOOH
HOHP]pVHNEHQ UHQGHEH RSRREWQMMODIBQAP pV 021&32Q) pV
7$</25 5%,86&V(6,1*(5

$ N|]|JOW WDODMOPpJ]pV + K PpUVpNCEENWDRGHOPOGI\N LW VPHHKYDLY ¥
PpUpVL HUHGPpPQ\HN DODSMi@ /(//(,D.29B@®MK PpUVPNOHW p
WDODMOPpJ]pVUHW DN R UiRGMNKIHA N7iS2Y)~ H[SROHQFLIOLV

29&211(// IPOHSPOXYV Wt HIVHQOHWU&VIWHWAN\M2<' pV 7%
PRGHOO Hi W HRQ@ WL H/ADH/G P pLG@D\@ N VWV WY B W Q
R=ea+bT

R = @@tbT+cT?

DKRO

5 wpoBMopilpv
7 K PpUMPNOHW
D E F PRGHOOS SDUDPPWHUHN

OHJIOODStWiVXN V]JHULQW D WDODNMOWJ|p®VDHDYRER VA RGN
29&211(// IpOH *DXNVYNRHW 1+JJYpQ\ DAVMKOPHHE p DO MAD O
WDODMQHGYHVVpJ KDWiViW LV MyO N &WIHPXK DWRISE 1R &/W |
K PPUVPNOHW IHOHRWVWVLIWAD QW R PYQN FBR@W WLV]Wi]Q

)$1* pV 021&5,()) IV gGN PpiW K D WiV i V\D Wiy JWLIX® W iNN| WD DEPRQ \ H |
LOQNXEiFLYyV NDPUIEDQ D WDODM IHOW]iQWPRIHGUpPVHIPE WB
ERO\JDWDWODQ WDWRW MLADNDIN R\OW SV-hEBHME PN QD HN D O D SMiQ

PHIJKDWiURJRWW HJ\V]JHU&VIWHWW OQQRLQIW NRUKDBLY iQ Fp
WDODMOPpPJ]pV [VV]HI®DIHN WK IDWH Qi P (RRPOMO OHJIWDIED StWiVXN
YL]VJiOW PRGHOOHN NJ|]*O D] $UUKHQLRWY |YJD®pP®L QD ND (
WDODMK PpUVpNOHW pV D WDODMO pU]¥W B D SFV RGDNMA & P EHO!
KRJ\ PyGRVIWRWWIiN D] $SUUKHQLXV HWABI.D & R J¥iHDVB i M 0¥ DKO P [DLP\
JOR\G pV 7D\ORU PRGHOBE P p KDW R KOYWNHYDPNE P H P\S DWIVK X V
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WIiEOi]DW $ WDODMOpPJ]pV pV DYK]PpiODHW D HNWO|N\E]H | *N PJHWC

YRUUIV )$1* pV 021&5,())

2.10.4. Matematikai modellek a miivelésbol adodo kibocsatas szamszeriisitésére

$ ERO\JDWDWODQ WDODM WHUPpPpV]IHWHUWYVD]I|iPRAH WpHVHS V RHU
DQ\DJIUDPIQDN PHJKDWIUR]IVIEDQ $]RRFEIXQ HMJ HFP&NMW&WN MERG
V]IiPVIHU&VtWpVpKH] D WHUPpPpV]HWHVIRQWRVFVWpiQ\H]H CBO HP&?
IHOOD]|tWRWW WDODM OHYHJ EHNHMNYIRPHRY i DNV RYINIKDX\RV QWD S
LQWHQJtYHEE NLERFVIWIVIQDN PdRdaH O O H] aMjbk COS$ GiBoSstifis - 5
formajaban torténd szénkészlet csokkenése erdsen korrelal a (miivelésbol adodo) aggregatum-meéret
valtozassal, valamint a munkagép altal atmiivelt talajkeresztmetszettel PLYHO D PDNUR DJJU
DSUy]lyGivVD D EHQQWN OHOMHNW I NOpQiNYYy i\ WIHVUR EQRIOYyWLDL |
V]iPiUD 6,/9% 2¢49% .LPXWDWWIiIN WRYIEEi KRJ\ D P&
NLERFVIWiIVIQDN K pU]JpNHQ\VpJpKH] KDMREQRGCGYIW i VIV P £ VHIOR W
K PpbUVpPpNOHW YiOWR]iVD GH D P&YHOMWRHIPQW D/ B M/KIRI]] Wi §
P&YHOpV QHP FVDNLERWDODMI@GRN LQWHQNLW RFEWI WKY KHPp D V
pU]JpNHQ\VpJpW LV PHIJYIOWR]JWDWM®BPM i) P &YEHFRAN KWM M KP P g WV
pUIpNHQ\VpJH DUIQRED R OHDQLD WH@DMiVieYdoO /$6&3$

$] LURGDORPEDQ V]iPRV V]iQWYI|OGLW LQPVHO] VOIS MiQ WX
WDOiOKDWyY D N|]JYHWOHQ+*O D P&YH /WP \Op DGy BAGINI(ERFViW i

/23(= *$55,"' 2 al. /82 al 5(, &2 6et<al. 5(,&26.< pV
/,1'67520 52&+(77( pV $1*(56 6,/9%aR2/$<$ OiIVG
E YHEEHQ IHMH]HWHN D PRAQEPIWAWDN. © RIGIIDO ® QO

DPHO\HNNHQ BREY WiV P&Y HD pYDIWID D NPT &8 BWVVID| JOY HiW & B O
(11(57 pV -$1=(1 H[®R @ HPQRRLEH O O W DLADXONH V \WAHIWONA DR pi @Wp N
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FVHUQR]MRP WDODMLERMVIWIXWRQUP&2 HUHGPPQ\HLUHV $ YHYV
VDUDEROYYDO IHOVJHUHOW V]iQWy%N@WLWNXOMLYIWH BPBID Op W
NH]JHOpV N|YHWWH $ P&YHOpV HO WAWMLQ yUIEDQ YDODRRLQW!
YpJH]WpNNR BRFViWiV PpUpVpW $ PpUW HUHGEPYIQOHNM OB Q SS\Di
PpUpVL HUHGPpPQ\HLQHN N+-O|QEVpJpHEVOUDDMHUG ] WHN HPG H VDWP &
7/EE N*O|QE|] HIBRQKICEFHWUEROLNX VoW R GH/G 00 MO D HDV P @/p M L
$ YL]VJIiOW HPSLULNXV PRGHOOHN @©p]¥OWD P X W D VAW N QFOHH WG H C
KRJ\ W|EE pUVBpN N|UsOL LOOHVINHGpV& PRGHBAWViMMVD:
PRGHOOH]pVpUH

y = kMye™*t
DKRO
y WDODRESSpv
My HJ\ P&YHOpPVVHO IHOVIDEWERWKDWY V]pQ GLR[LG

t P&YHOpPV yWsp HOWHOW LG
k PRGHOO $HUDPpWHU

iEUD $ WDODMP QMHERFW iXWVQHVEISIRQHQFELIOLY [+JJY p
JRUUIV  (//(57 pV -$1=(1

5(,&26.< pV $5&+(5 VIIQWRWW WHU<OHWHR] DLRPRYiIIOOD/ O |
PpO\VpJ KDWiViWIDERMPOYWELD $ PpUpVHNHW D P&WHDpVW N
NpV EE yUIQNPQW YpJH]WpN .RUIEHRWWU pr/Q WH WHHER] @ VH
P&YHOpPV XWiQ N|JYHWOHQ+-0O WDSDVYWDO PP WY pING\D WH]E EHIE EF
NpWWDJ~ |VV]JHWHWW PRGHOO IHEBRFViIWIiViWHIUig\OD ] DO
VIHULQWL [+JJYNQ\DWP KOV]QiOWi No|UWPMNINEHO N|YHWWH OH D N-
PpO\VpJHN PpUW DGDWDLW ORGHOOMW RHEOYPHOWM WL H D ©DIS\WM |
LQWHQ]LWIiViQDN KDV]QiODWD PRGHOOSDUDPpWHUNpPQW

CER = ay + (1 — 8)bye ot + §hye~(Korkt+022ky
DKRO
& (5 &ZZVHUH[—%(hQ]iQ\
D D &(5 DOVy KDWiH iy

* carbon dioxide exchange rate
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/ D 1+3JJYpQ\ W|UpV¥Y'SFOPWMB®D DROHISM iQAPHJIKDWiUR]KDW
E &(5 PD[LPiOLVERFPVPWH/ DDNVVDQ Y[%%R]y VIDNDV]IiEDQ

N KDQ\DWOIiVL KiQ\%@@W@W@M&W%ﬁDQ
W P&YHOPpPV yiND HOWHOW LG
N KDQ\DWOIiVL KiQ\D B RM RR¥NNPHQINRDWD|EEDW Ry

N N KDQ\DWOiVL KiQNID\GR\\RDVPDLQERF@’\q%%]V]DNDV]iED

D E

iEUD 6]iQWiVW NNLEWFWYOD M- @AOE]| P PE&WHIHN HVHW
D $ P&YHOpPVW N|YHW YyUIEDQ
E $ P&YHOPVW N|YHW yUIEDQ
JRUUIV 5(,&26.< pV $5&+(5

/$ 6&$/$ -dal W|EE P&YHOODMPOMW iN|]WNDPYDIRDIOMYY MN
QHKp]JWIiUFVD XWiQ Y LN\ ERMNNYVDYWD O DIR F8ENM WM W KHAUIQQWN L E |
D P&YHOHWOHQ WDODM ODELOL]iOK®WyH K HVD VINDYNWDNOHR] RV HFW
UHDNFLYNLQHWLNDL PRGHOOHN DODSNMI\EQGHW O Pg-OrHHIWH WY @

PRGHOOHNKH] KD VR [BR®HQ FHO® LAR NATHND t W p VHIBHDXIWMRAD O M R E
VLNHU-OWPQHM D-OMIWBNDW 5

$ WDODM ODELOL]iOKDWN LE]RBW YU RDWNVQDN VEPUWPQ FV|NI
EHYHIJHWWpN D P&YHOW pV D P &¥H@HW®HQOW S ¥ O/H WKHU DR
LURGDOPL DGDWRN DDVBQ®iQ J8[ DR Q/HEDARN VP DURIDNIQ MWP L N X \
QHGYHVVpIJWDUWDRQPiIWYO i3SIDNVER]YW pV HQQHN PHJIHOHO H(

br ; ar ; a2 YIOWR]JYyNDW PR G HDVNWQWE HIQH INHFOQWP/RD WRIN L &'@Y € W
PHJKDWIiUR]iViUD WRYdEELDERQWIl]VEHIDDNWRN V]eNVpJ
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Fr(t) = by [W] e~ (br=DkNTtEy (E)

Fr = a;Fyre™ %t
DKRO

Fr,Fyy WDODMOpPJ]pV P&YHoWﬂ%@&]D&YHOHWOHQ WDODMRQ

Conr Cor $ ODELOL]IiOKDW P &YRHHOQ @\ RWOINF O L 7 1WH%QPHLWHQW

kyr,ky WDODM & PHQQ\LVpJIJpQHN FV|NNHPPWHH B ] REDUHDR MW
17 pV P&YHOW[-] WHU<OHWHQ

by FVLOODB{VSINVUDPP@AHUHN DUIQ\DPRGHOO SDUDPpWHU
NT
a, = 2lartto)  pRGHOO BDUDPPWHU

ConT
a, = (by — Dkyr = ky — kyy D FVLOODStWiVL SDUDPpWHUHN N+O|
SDUDIP—}E]WHU
t P&YHOpV y\[\h]) HOWHOW LG

$] HO ] PRGHOO SRQWRVMIVIUD /808 ¥ HIHWWpN OH D P&YH
pV D P&YHOHWOH @ WHQEGIMW UYHR Q D W NPR]WHPR B H®|® B @HWP D UD
EHNHYHUpPVpPYHO YD D CH D\ B B NDWNAKOMORRHG OWpNH EJ\ FpOV
D P&YHOW pV D P &WHIQHERFE QVOM pWHRWG B SO BPD]QL

_ —knTt
Fyr = Conrkyre ™ NT

FT = FNT + ale_azt
DKRO
Fr,Fyy WDODMOPJ]pV P&YHOW B P& YHOHWOHQ WDODMRQ

Cor $ ODELOL]iOKDWYy & PHQQ\L[\;S;]JH P&YHOW 7 WHU<OHWH

kyr,kr  WDODM & PHQQ\LVpJpQHN FV|NN HDPpWHBI ] MEDUHDR M
17 pV P&YHOWI[-1 WHU*OHWHQ

a, = Cop * kp ODELOL]iOKDWyN&merQrQ%Q\pN®mMH@@%ﬁHBRGHm

ay=k; PRGHOO FVLOOPBtWiVL SDUDPpWHU
t P&YHOpPV yWpPp HOWHOW LG

7(,:(,5%et al. IHOKDV]QiOYD D NRUIEEL PRGH@BH]p¥Y WD
$58&+(5 /$ 6&$/8 al5 KiURP WDJEyO iOOy PRGHOOV
VIHULQW D P&YHNpPERFWIWLV®2 NpW HOWpU HOPp®HWHODDD:
NeO|QE|] V]iQWYI|OGL PpUpVHN WD SD \FENDHODHW DX WD PV KR X W B ¢
NLERFViWiV DPLW HJ\ H{SRQHQFLi®IM/ MHOOHB&\AQOMWN G\
WDODMK PpUVpNDHIW WD GRIFG Y HYW R | i WE ® OIDGY GWD CEIRMDRN  H V
IPOHPSLULNXV PRGHN\NLHE® FWIWDVORVIR@G2N NLVHEE LQWHQ]L
WDODMP&YHOpPVE O DGyGy ERO\IJDWIiBIKBWMH@OPW XWREOWEp W
N[JYHWOHQ+O D P&YHOpPVW N|YHW HQQ [DJ \WLDQOADHUE]R @i V/B-WN V. EFF
HOV IRN~ H[SRQHQFLIiOLV N|[JHOtWpVW

FCOZ = alT + aze + a3e_a4't
DKRO

Feo, WDODMOpJ]p\{%ﬂf—;@ﬁYHOW WDODMRQ

@, K PpUVPNOHWKH] WDU[%})/ PRGHOOSDUDPpPpWHU
T-WDODMK PPEUVPNOHW
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a, QHGYHVVpJWDUWDORPKRﬂﬁ\ﬂi{%@r‘#ﬂVR]y PRGHOOSDUDPpWH!
9 WDODM QHGE%H/VpJWDUWDORP

a;=F*Cor+ky ODELOL]JIOKDWyY BVRNRRQIPWpI QHND O R | PR G H C
Cor $ ODELOL]IOKDWy & PHQQ\LMgJH P&YHOW 7 WHU:-OHWH
k  WDODM & PHQQ\LVpHEpQHND BWRNHRMibEP stwivL spu

a,=k; PRGHOO FVLoo[gi—thWiVL SDUDPpPWHU
t P&YHOpPV yWpD HOWHOW LG

$ PRGHOOSDUDPpWHDHMI B FV KD WNP E @DVEYWO!I RIOY BIRPELQIOW J|
KDJ\RPiQ\RV P&YHOpPV YDODPLQW U|P8PRhOKIDIIWY UHFO |NR
P&YHOpPV PXQNiMD XWiQ YpJH]WHN W DPW ON\\OGLPYLIQ @ Nifd/D W R N
YROW $ V]iPtWRWW PRGHOOSDUDPPWHUHNHW D WIiEOi]DW

WIiEOi]DW $ 7HL[HLUD PRGHOO SDUDPpWHUHL pV LOOHV]N

YRUUIV  7(.e@5$

$ PpUW pV D V]iPtWRWW NLERFViIWiVL DGDWRNDW D IEUD

iEUD $ PpUW pV D 7HL[HLUD P@&DM CPGH G &/ MPWWNR WHRMNVD
NLERFViWiViUD KBY\RMNIQORWHPMY P&YHOpPV HVHWpQ
YRUUIV 7 (.e@5$
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2.11. A szakirodalmi attekintés osszefoglalo értékelése

$ OpIJN|JUEH MXWy DQWURSRJIpQ HUH GEEN & ps\W]HJ R i ORI A0 VR
D] LSDUEYyO D] LQWWIQL Yp\WV H W® JID ] CHQNRJINWNEWH W3NJ PD]L N
UpV]HNPpQW D PH] JD]GDViJL 1|0GKDRERF DIDWAE ylOV DKR/GIM i& X C
NOtPDYiOWR]iVL IRO\DPDWRNKR] $ PR¥MDWYWEW PRQDGWPOD!I
KDV]QiODWD QHP Fp O] 0D& RV Hi@ M i\ W GKAR] VWDHM MHN- O | Q E | ]
NXOW~UQ|YpQ\HN WHUPHV]WpVpUH WDJI\QDNDFR&NNBQWWWHY «Q
P&YHOW WHU<OHWHN PpUHWPQHN F\L|ENRFVOWIPMpP YH @ p K] N WP H
KHO\HWW VRNNDO IRQWRVDEE |HOUMMNHQALHIMW P&SRW pI\QLF Lt
WHUPpPVPHQQ\LV pJHNO HVQ\@ WID WWHILY DY REFEH/OVH FIIOQ R O yQLBD IR L

$ VIiQWYI|OGL Q|YpQ\WHUPHV]WpVW \PRIN DACF-DNSLRY W MAD DEDHVP ¥ YilR
iOO0 UHQGHONH]pV WUNIN HIPW KON MN NI OV B3U N RRFV{WQVGLR3H D F
PpUWPNPQHN PHJKDWIiIUR]iVD W|EEQ\LUHMiNLPRIN « (D R WHA \ MAF
N|[UsOPpQ\HNKH] DG RAWDIW YD]WYXR QD WAAR /iy V\ERDWQW (B DRQWW W DO
NLERFViWiVD NHGYH] V]iPRV DO W MUNM WR NXi W VNG p@y LW HRNPD
VIHUHSHW NDS D] DOIN BIORDYRW NL P BB\ i VIiEDQ

$ WDODMWtSXV D VIHUYHV DQ\DJ HD @ WRWMWY]DY DS WHWD
NLGROJR]DQGY PRGHOOH]pVL PyGV]HRUy HOWD B PMH P LY L W
DGKDW J\DNRUODRW KDFHQI\E KDWY \PN XH. E RV I/ k0 WIDUWLRO D M
K PPUVPNOHW YNMYRE®\RNEWDOIOKDWYy

$] HJI\HV P&YHOpPVL APGIRIN K PW OHIQ €CH JCHLVOLH KULW i D RIW| (B@\U D F
H]pUW D] DGRWW WDODMQiO D PpUpLYHNF&WY APPVIHH & Mid\i U B
MHOHQW VHQ EHIRO\IVROMD D] HPLVRNID PD&KDPWMp Wi O B\G
PRGHOO D V]iQWyl|OGHLQ @WB K QKO Wy VRIQH 8 OH®KHWP KWIO H Q
MRJUHQGMpPEHQ W HIBIQ G DW MAKKDQRYSN I pNDE /W p UL P TL \D]] iOW
PyGV]HU pV PRGHOO PHJDONRWIiViW

$ V]IIQWYI|OGL PpUpVL HOMiUiVRN |R®AINPWY BMREHDAL | pi\M DGG EHHML
PLDWW FVDN HPSLULNXVDQ |VV]HK D YURR)® DMy NP pRIY HN N/ KD
KLIiQ\RVViIJRN $ JiUW NDPUiIN | KiWUiQVDD\8MON YO W ER DM
INRVILV]WpPiMiW D Q\tOW NDPUiINQIiO SH®WW DHOKMNHJOK
Q\RPiVN*O|QEVpJ EHURO\SFROWPVDiPRW QUOBW RISWH®IOLV PHJ
HJ\VpJHV V]DEYiQNLERPWWWERpUpVL PyGV]HUHLUHiUBDHVIH P pU
$ N*O|QE|] V]HU] N DMiQOiVDL N|]|OMV PIplyiMl AVDNSHDW/]OWDHD,
PHJROGIiVRN

OpUpVWHFKQLNDL V]WRBRDW KW RWRQ EDY YA OWJ i QW VOB WW D
iUDPOiVD DPHO\ HJ\IHO O D WD O D MDGGH Gl JW K UFFpLLNVYOW ORH W |
D OpJN|UL QWRHPNEHO WGBSy W|PHJIUDPRADMUGIBYME KPABQ
PpU UHQGV]HU V]sNVpJHV DPHO\ H]HWN K®WDV YW IMWH JP N & WWF
FVINNHQWL

$ WDSDV]WDQWWRNW W NDPUiIN OVWRQ FUHWQ WWUHPLW MDD RBRIR O
NLERFViWiVL LQWDB\ Y VWiNRQE HQ My]YQ@ON I$VME G FI{QMOUiFLY Y
DGyGy KLEiW PLQLPDOL]IiOKDWMXN D NPPiFDyRHIGH &M PN NPHQ
PpUW OHYHJ NLV]JLYDWW\~]iViYDO IJVDXQODW]iYWRURY RpE

NHYHUpVpPYHO D SWOoSyD M WADPO/DW IR QINIL@NR PY R ViNH Y POH N
$ P&YHOpPV QpON-+QNL B\ROF/DWMIR/NQON OHtUiViUD DONDORD]JRWW
HPSLULNXV pV IpO HPSLULNXV PR G HND ODHNHO®MW[PAY ] B K PWIR Q DWW

QHP |VVIHYHWKHW N pV HVHWHQNpPQW HINUMH VR RW REMONDHND W
N|UsOPpPQ\HN N|]|WWV\DH$UU KWWY LXYDBX ® WHXYSDR{WNDODWL DO
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1+JJYPQ\HN EL]JRQ\XOWDN SRQWRVDEE QHWH V$p B & QH @p VL MM BDLL
DODSRNDW ILI\HOHPEH YHY PRGHOOHN U\ &RWQNH NOHHW S REQRW]
DONDOPD]RWW WROOMWhVYHIWE] WYY OHNIPHSODWPHR]iViUD Q
HVHWEHQ YpJH]WHN]RN]WI|8D@AR N B WHD RN L K NVRWY M WD Q V
HPSLULNXV PYyGRQ PHJKDWIiIUR]JRWW SDUODRN®HQ NpEIW N|@Q
HO IRUGXOKDW KRB\ OV|EE|]S NRPELVQRAOLE W iy DIOG BFQ\W NDSXQ

$ VIDNLURGDORP DODSMiQ D P&YHOpMN QpQ@W HIL LW HBAD- O
K PPUVPNOHWYiOWR]iViYDO YDQ |VV]WIiNiJpD/ EEHHQ | SHW N 6 P Mt
HJ\UpV]W D WHUP pI\RJGIWD R B W HRI F U XYW CE PRIWY. NOXVRYRIDNF Ly
$ PRGHOO IHOIiOOtWiViQiO WHKiW FpOW]BUEHDHQHR DiNDFHL)
KDV]QiODWD

$ KDWyWpQ\H] N N|J]<O0UW DODRPY HV Wp DW LXUARBEVD R\R WE DQWEHHPY D O (
EHIRO\iIVROMD V]iPRWWHY HQ D IHOV[QEL] HP RGHQ QW NoHIW pE
WDQXOPiIQ\RN V]HU] L D ERO\JDWDVQOD\Q NIVH B HRO HND WK RUID M
LOQNIEE HU VHQ K PpUVPNOHWI+JJ $]RDE DQPRE EH®NW O W WA C
YHWWDpN ILJ\HOHP ENHO B VWHINO DSV R PRI W WO @ LU i LEERG N D O H N
WDOiOKDWyY PHJ

$ WDODMRN P&YHOpVH QHPRFDINVD/ WD & DIMD \& B Q NLLVE R/F Wi WK D
K PPUVPNOHW pU]pN HIWRG DWW KD WPNID B \§ i Ki @ PNV pLNJOHHOWH KE H
NLHPHOWHQ IRQWR®iO WGHD NRIQN O pi\WMiBVBFW RyD WID RRGH O O
KHO\HWW FpOV]HURBEHOBKHIMNQBNYOBWROHPEH YpWH

$ VIJHU] N UiPXWDWWDN DUUD KRJ\ QR DWDFPRGKDWYy DPMWDB
UHQGV]HUHN WHCWRHFY iW p\Q PRIGRH D® M KL UGARVYO NQDPY LVPHUHW
XWiQL N|JYHWOHQ MHOHQWNH] LPSEKBHXQVYWH D& MR EWR B OW \
NYDQWLWDWtY PHJKDWiUR]iVIEDQ

$] LURGDORPEDQ IHOOHOKHW EHFVOpPWIHN DQ GEKROLV \pJUW [
LUIQ\XOQDN $ WD D W HW Q W NVNHIGLHOAWVH B 1 \DV QY S HIFY.HIEG R |
OHKHW DPHO\ KDWiVW J\DNRURO D] (QHIN UIOI\¥ OAVPIE € NV
MHOHQW VHQ SRQWRVtWKDWMD D NLERFViWiVL PRGHOOW

$ VIDNLURGDORPEDQ EHPXWDWRWW PpUp/oidHWNONYLEH
NLERFViWiV LQWHQJLWiViQDN YiOWR]JGRIOLMR]iV]PUVR Di PpDp\
YiOWR]iIVDLQDN SRQWRVDEE Q\RPR QpRNM \&RQMURV t BV iRDU §f VeH
D NLERFViIWiV PRGHOOH]pVH LV SRQWRVDEE HUHGPpQ\W DC

$ VIDNLURGDOPL i\WWHNLWY VW PW plN M THR] B WIR®D MW RG LBIR Dd V]|
IHQWLHNEHQ PHJIWJIDIOPD|QW\R QDXODINXRHNQROOVD NRalR A VEW P X W D
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3. ANYAG ES MODSZER

$ PH] JD]GDViJL P&YHOpPVEHNYRRRW WHWYi\® HDVRHEY BDpVHN N|]|W
D K PpPUVPNOHWYiOWR]iV KDWiVD E HillRID\DVRIOBRF VEWWMD Q Q WP &
LG VIDNUD MHOHQW VHQ PHJQ PDMEREGiWHOQ DNP B M BIGHWOH
YLVV]D (]JW D IRO\DPDWRW PXWDWRP EHIBUIQiBEUURVY INX\EH
P&YHOpPV KDWiViUD PHJYiOWR]RWW NLE R ¥ VR W GHOIOHVHQ] LWRI®

iIEUD $ OHYHJ K PpUVPNOHW pYHV YiOWR]iVD
IRUUIV FVDWROQD KX YDODPL@® ML BREVHW WD WRHY |

3.1. A szantofoldi vizsgalatok modszerének Kivalasztasa, a vizsgalatok médszertana

$ NXWDWiV DODSYHW IHODGDWD D RWDIHDP®O CPpDp \PLH HEQ
YL]VJIOKDWyY D P@F MOH® VA VQi Qi VWHEY HDOPBRFHORAMAEN B EVR H V #\U BAE
$ PpUW DGDWRN DODSMiQ D NpV EE |HNEHR® ID WD\W DOMHR & WHO p V
&2 PHQQ\LVpJ PHIJKDWIiUR]iViUD LV OHKHW VpJ Q\tOLN

$ PpUpVL HOMiUQ/IOIDY i ODMWSRIQWRRCONDIN HWNH] N Y

$ NLGROJR]RWW PpUpVL HOMIiUiV QDR WP FH K WWD GOH.IS R QP&
P&YHOHWOHRLERPWIWI&2UyO $ PpUW pUW pNH NRYXDiOIO®Ri DN
UHQGHONH]pVUH

$ PpUpVHN VRUIQ W HEUEs ONHWHWIQO HMV H N IF € OBHQ » OD W B B DM
KHWHURJHQLW iV DH QDM BNEH KH O B P p UHR pQWQ p& @ HHIP DA Oy W
(JPUW D PpUpVL HOMiUIVQDN UXJDOWPWH MN M K O©Q OHI Q b
HVIN|]INHW

$ NLGROJR]JRWW PpUpVL HOMIiUiVQDNQ LNp W E QHEN]E HRE: ¥
WHU<OHWHNHQ D J\RUV pV UXJD O P DWW HPG N Wiy LP/g U WU DB

(] PHIN]YHWHOL D]W LV KRJ\ J\R U VDD PMRIH SNWKWM W J & V
OHJ\HQ

JJYHWOHQ+0O D P&YHOpPVW N|YHW HQ DLW DEHI R ORILVNRIDR Y
OHKHW VpJ OHJ\HQ PUWHWIQDON L P HIQ MBHROV KRW y ilOG R]]| Q N
NLERFViWiV PpUpVpUH
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$ VIDNLURGDORPEDQ V]iPRV PpUpV D MOMKNW DG t\W]iNDIV W DOGQ K
N[J[WW YL]VJiOKDWMLERWWDIOGDWD &2 IHMH]HW $ PLNURP
VHItWVpJpYHO QDJ\ SRQWRVViJIDO KDWFPPRIEBINHY P BY IO B WM
QHP ELJWRVtWMD D NHOO UXJDOPDVIVQIRW. DJRRUEMWNVWR UJIQC
HVIN[]IN O0&N|GpVL HOY+-NE O DGyGyDM Q\NLFE RF @ DAWVIMDK P W yD Vi
IRWRV]LQWp]JLVH UpYpQ HOQ\HOW V]pQVBORNG] PO @I\ LKV i |
NpSHW DG D N*O|QE|] WDOPMRIED UDN® ip\RIRWPRE2PR]JIiVil
H]JHN D] HOMiUiV RN | NNLEQRW VD WA DIO BI W/ Q R piSH pPNH V]ROJiO

$ VIDNLURGDORPEDQ WDOiOKDWY WD RNXOHPQVRNL PPN Qr LT
| NpQW D NDPUiV HOMiUIVRN WHUMHISBHN VH B O 8] Uii/\R © ON Q] RW
NeO|QEVpJ YDQ D ]JiUW pV D Q\tOW N PNJJYWRNO M UN YR\ HP] WD
NHULQJHWpPVpPYHO P&N|G Q\tOW NDP MW HEWI|GI VRNJIRQGIVF VY
HIHNHW EHPXWDW y RAHIDWKEONP | G FRIN N 1] HDO WD) GHDOW RLINYB® O tP iV
EHDYDWNR]iVW VL NHU «<®H DA LIQQ M DUJ i NNB<@\| @| DHHY Bl iUDPROW
Q\RPiVYiOWR]iVRNUD $ OHtUiVRN DQABGRWIIRHYDLOROW RY WD HE
V]iQWYI|OGL YDOLGIiIFLYV YL]VJIiODWVRUR]DWRW LJpQ\HO

$ ]JiUW NDPUiIV PpUpVL HOMiUiV NLGROJIJRWDIEDN) M MDHNQLW R/G DK
PHJIRJDOPD]RWW WDSDV]WDODWRN O/ D ARV HN E D\P WO\
HONHU<OKHW $ VND®& IMpR G DRCHRIP DA WY H D W]H \DWW FLL VIHIOU L QW L
J\DNRUODWEDQ QLQFV RO\DQ NDP UW PRANUPR/N.OH BiNi &Y WD) B W@
EHDYDWNR]iV QpON+ONQHERAWWI VHYRD \&BE\E IP pADIWINY % NPV W
PHJHU VIWHWWpPN H]W H]pUW D Pp LR®& ND WRDOD VIROX O B BIVE R @
PLNURNOtPiMiED W|UWpQ EHDYDWNRUYIWYPPQRUPDIO HOMNMIW W]IH

$ NDPUiV YL]VJiODWL PyGV]HU DO D SOHDW NKHR]J\ pl¥ \B DV IDMIEDN) B
GLR[LGRW D WDODM IHOHWW HJ\ NBVRWiKPpQHD NNDX P XIQli OO H @
YL]VJiOMXN D Ji]NRRYAHQ WGIBEWRMN 3OO W@ OB WDNPDWI WHU
NDPUDWpPUIRJDW YDODPLQW D] LQNXBANIpYQ\LGW B OOOSHMVQ H/ ¥
V]pQ GLR[LG NLER PWdRWW DAPMHMDD MW tSXAUDH pM HDOZRHWPY\ B’ W p N |

$ YL]VIJIODWL WHUsOHWHQ HJ\PiVPNPDIHWWOW |EEOYQEYD i @RW
NRUIEEL P&YHOpPVL LUIQ\QDN PHJIHOHWEHD ¥LPYLiOWDR UDQP]
WHU<OHW NLERFViIWiVIiW LV DPHO\® W HI HNULHQ MLEN MM O/HRW X
UHIHUHQFLD WHU<OHW NLERFViWiVDM/M/G\WBYBEBJIMHODERWW L
YLV]RQ\tWiVL DO DRSHHID W] RVOIU ©O\H IV PN HKQ W pWU WD GPHIRBQY| MNELE IR F V
V]iPV]HU&VtWpVpUH

$ YL]VJIiOW SDUFH®RMWRQpD H X D V] @iDNO N\D KW ND W | D IRWHCPH Q
D YL]VJiOW WHUAOMW & N WIINWH @ | YtH WWNEHY]OV f-EPH. Q\DADIOWARD &M O i V D
P&YHOpPV XWiQ DJRQQDO PHJINH]G G|WW

$ PpUpVHN VRUIQ HJ\WpJHVHQ YL]VJiOWNRBRB B O WWUHRL yYWRED WD
NLpUWpPNHOpPV VRUIQ PLQGHQ HVHWEHGR UiD HBH PE H prUAW IV € B
NL]iUyODJ D P&YHOPV N|YHW NPHI]QWD\E N Q J K WOW YN PHPWNAL \&]2 P t W

$ PpUpVHN VRUIQ D] LVPpWOPpPVHN V]ipPYW H LQGH & UH VRIWAUE ¥ RND
LI\HNH]JWHP PD[LPiOQL (JW HJ\UpV]WpD HP pRJi PLEPAM HAU 1D NU P QU @
NDPUIN V]iPD pV D NtVPpUOHWL WHU-+OSR®QWRMNBDWHL RDW RpRJ W
NtVpUOHWL SDUF HOUR NFRLAD WDPYOHWIHOK 8 KIOMNY N A QH O~ JKRJ\ D]
OHJSRQWRVDEEDQ WEMU WYIHO D MPI i DPVE] Bl O/GHi & O HNP|] LWP pBIO D]tV
ODJtWyNpVHN YRQ\DWD«E DY pAL INPNLEBFVDWEZW pV H]HN iwODJ
P&YHOpVW MHOOHP] pUWPNQHN $ PPURDHAD RV PDWIGp W PH)
GROJR]JWDP IHO $ N<O|QE|] P&YHOHWGENNIKBWQV I DN LPM JpO
IVVIHKDVRQOtWR W WWDR B W 8WHHLPHW DHYOHW HPLVV]LYMiY
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3.2. A kisérleti teriiletek bemutatasa

$ &2 NLERFVIWIV YL]VQIO@W RNDOMUDJUW /DMRYNRPHURFL pV 5i
%DOi]V PH] JD]GDVi6RFROOPKONR]y OHYJWEKHQ\OWPUNHU-OHWH
$ PpUpVHN VRUIQ D YL]VJiOW WHUs®OHMH® NRYBHENER S DEH O
DPHO\HNHQ IHOYiOWYD DONDOPD]JWXN D N*O|QE|] P&YHOpPVHI

$ YL]VJiODWL WHYENWWMNRHQ HDO Plp UL G i'Q\RNE D/Qi KW IWR® DODS
IRO\WDWWDN $] (Q\LQJL $JUIU =UWN KW ® IDWWNNE B DN D V YHRJ Y HYM
YiO\RJWDODMRN 5iGLFV %DOi]V HJ\p/QH U¥ GDHODHONN RI] ¥« ® HD HOBHPA]
pV +RVV]~Yt] A$ ~ WHU<OHWHN DO DFVWROD & DPHARNH VI @ \ID D KWL W\
PV OHVIWHJIQ\ A+ QWIHQ D6 IWAHMRQ)L\D]GIRY HWVID YHDP WIDDNRYV YiO

$ NtVPUOHWL WHU*OHWHN HOKHO\H]NHGpVpW D iIEUIQ PXW

iEUD $ NtVpUOHWL WHU*OHWHN HOKHO\H]N

3.3. A vizsgalt munkagépek bemutatasa

$ PpUPVHNQPO KDV]QVODNPRXIQW B Up & HWED KN BW©OQ WM DY ]WR W
BRPRJ\L PpUpVHN HVHWRpPQ WDV/IHEW HIQEG D N XFBDL YS WIRWW W iU F \
D] (OV B6RPRJ\L 5DNWiWD6MDHWNHIGORWNDW PXKQNBIYSHNHW

iIEUINRQ D NtVPUOHWL WHUe+OH W NN S HNH/Qt V) WD WM R E HEQ!
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IEUD 5iED ,+ WIiIUFViIV ERUREUD .YHUQHODQG &/( OI
** WWOHU KHQJHU

iIEUD . YHUQHODQG %% IJV\ENB .RPRQGRU PXOFVNX!

IEUD . XKQ 2SWLPDWRU NRPSDNW WiUFViV E

iIEUD 3|WWLQJHU 6\QNUR V]ilEWYI [0BRNHQ 7KRULW V]iG
NXOWLYiWRU 3|WWLQJHU /LRQ IRUIJNEQWR®IDNVRU

iEUD (J\HGL pStWpV& N|[]pSPpEUDDB\WRED ; SUHVV WiUFV
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IEUD 9RJHO 1RRW <SOXV ;0EUD 3|WWLQJHU 6\QNUR
YIOWYDIRUJDWyY HNH NXOWLYiIWRU HJ\HGL U|JW]|U

$ YL]VJIOW JpSHN W|EEQ\LUH J\iUL MIUCHOMNpW iNED® D R &WI\DXN
JViUWYN VSHFLINNYHWMHDNDJIJPSHN NLYPWHOPpPYHO

$] HI\HGL pStWpV& N|]pSPpO\OD]tWyJHQ KilEQDH UHOWH @ 6'HDFKI ¢
PHO\UH GE 9,%52/$= ( SDUDEROD D QHIDN-HB N UALIY FHOCHUPHHQ &' B 1P
$ OD]JtWyV]HUV]iPRN PP KRVV]~  PB® \VHOHF OB PHN AN f QUE
PHJKRVV]DEEtWiVD tPHOXHN& f QPP V]pOMIO VYIDQRDN HOO
OD]tWyV]HUV]iPRN XWiQ NpW WDQGHW NE&pPWYEHYHV & K BQUW UC
HO

$ iIEUIQ OIWKDWK Vi ®NE SRV DY W PWS \HEUNHPHWpPUH IHO V]
6\QNUR V]iQWYI|OGL NXOWLYiWRUWY®]B UMOY HNV [P RUt@A Vig BI\Y DY
PStWpV& PHQHWLUIKNEDNNE DWHNPEDY HIBHWRY (SR WWD DPHO\HQ SI
PHFKDQL]PXVVDO OHKHWHWW EHiODHWPWL D PREpYCH 0 9\ i\ B UWQe H
KiWVy 1eJJHV]W S FMRCHYHWW W INDJI H W | PRDt WR IKH/ @ RIUREMH O Y p J
D JpSNDSFVRODWWDO FVDN NXOWLYi¥YWRHRVYRQN $VFNRR ENXGC
P&YHOW WHU<OHWHN HVHWpPEHQ D |RUW ERNGIHWWNDNOBED R
iOOtWRWWXN EH tJ\YDpJRUNWE RDRQ@M BRIG\IDWiVW

8J\DQH]W D 3|WWLQJHU 6\QNUR V]iQWYI|\WGDNMRUW KYWVR U\
EHUHQGH]pVPQ *]HPHOWHWYH LV  WpVBUD RPN NRRpH IV & J\
RV]WiVVDO HOKHO\DQBWW | KIDRRDQWHP|QitWR VKWQQHKpPY pJH]W
WHU<OHW OHJiUiViW

3.4. A vizsgalatok korillményeinek ismertetése

$ N°O|QE|] WDODMP&YHORERMOWIVIMRN\BERUROW KDWiViQD
V]iQWYI|OGL PpUpPWOYNDVIMDRWOD RQ P XWDE\CR PDBHR N

$ WIiEOi]DWEDQ V]HUHSO PpUEVY L3 BWWY\H iRMWHJ | PXIQ M D
D PpUpVL HOMIiUiV IHMOHV]WpVH pVVHN@Qp®iCOVPEY RO WW QHLG
PXQNDJpSSHO P&YHOW WHU<OHWHN V]PQP BURYILGHOIE B P\ il\M M/
PpUpVHN |VV]HKDVRQOOGHKNDPEKQIJWJERIp®HYPPAYU NDP|QIFD Pp
HOMiUiVVDO YpJH]WHP

$ GROJR]DW N|YHWNH] UpV]HLEHQ D] YIDOWERY]RW HL PALEQR N
FVRSRUWMiUD DURMPRIRDL FNHNE QW HWpEHQ

$ P&YHOpPVW N|YH®WDRN NiBRFiWiVDQDN VYW iR§Edis MH N U

idotartamu meresek,

D P&YHOPVW N|YHW yUIiED Q kdtdpds] tl§itMlzmiY méskk O D W R
NLIHMH]pVHNHW KDV]QiORP
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W i E Oy W6trtami PpUpVHN |[VV]HIRJODOY DGDWDL

Miivelési
Mérés . . Teriilet Id6jarasi- és Talajmiivel6 gép ox
szama Miivelet / ditum iEUID talajviszonyok IHMH]HW mélység,
>FP@
5iED ,+ WiUFViV ERURQD #MYSWOHU KHQJ
. . R
! 7DUOYKIQWIiV JDERQ@DMWIIUGYRAID] V]HOWKVHTS _
. 36 7 V]iuD] WDODM .RPRQGRU PXOFVNXOW4-M6iWRU
.YHUQHODQG &/( N|]pEPRS2OD|tWY
5iED ,+ WiUFViV ERURQD OWWOQHU KHQJ
R
6]iUD] V]HORVMS .
$0ODSP&YHOpPV v]iuDp] wpolpm -YHUQHODQG %% i J 2H6H
2. NXNRUIFD (3Q\",QJ "
WDUOVO 6 .YHUQHODQG &/( N|]pEPB®IOD|tWy
) R
6]iUD] V]JHOWVILG RPRQGRU PXOFVNXOWS820iWRU
QHGYHV WDOODM
7DUOYKIQWIiV OHV]WHJQW]iUD] QDSRV|LG ) ) .
3. ; 6\PED ; SUHVV WiUFYViVIERURQD
JDERQDWDUOYQ 3+ "& Q\LUNRV|WDODM Q
, _ . [WWLQJHU BYQINORLVNIQO iWRU
4 7DUOYKIQWiV OHV]WHPQ®]iUD] QDSRV L& 3|WWLQJHU /LRQ |Ruﬁ§?ﬁw RQD
) UHSFHWDUOYQ 3% 7 & Q\LUNRVWDODM
3/WWLQJHU SUQINU® LVNIXQO \22L2% i W|R U
.|IlpSPpO\OD]tWy 38-45
5 7DUOyKiQWiV OHV]WH]Q\G]iRUD] QDSRV L@lWWLQJHU WQ|N(UGLVmi®WL25iWRU
: JDERQDWDUO 34 . .
Q yQ & Q\LUNRVIWAQRBMN g HU su@iNO@LVEIQO IEQWRU
3|WWLQJHU /LRQ IRUJYERURQD
7DUOYKIQWIiV OHV]WHJQW®]iUD] QDSRV|LG ) ) .
6. ; 6\PED ; SUHVV WiUFViVIERUR|QD
UHSFHWDUOYQ 3% & Q\LUNRV|WDODM Q
gJD DSRV|LG
7. $ODSP&YHOpPV JDERRPVHIQSIP D] Q (J\HGL N|]pSPpO\OD]twsy2
7 & Q\LUNRV|WDODM
7DUOYKIiQWIV .
8. QDSUDIRUJyWDOLlJ_{d}HHJQ\G]IE&D]V]?SDS]R\\//Vé‘gslﬁNHQ 7KRULW V]iQWlyl| 36 NXOWLYiWw
W i E O kp£2p8b id&tartamu mérések |VVIHIRJODOyYy DGDWDL
Miivelési
Mérés . . Teriilet Iddjarasi- és Talajmiivel6 gép o
szama Miivelet / ditum talajviszonyok IHMH]HW mei)l;sleg,
7DUOYKIiQWiV . XKQ 2SWLPHU NRPSDINW WiUFViV ERUR
9 JDER({DV\?DJOy@Q\L,QJ V]iUD] QDSRV |6 ° .
: 6 V]iuUD] WDOpPM .YHUQHODQG %% iJ\HNH
7DUOYKIiQWiV . R '
0. JIDERODWD JOObe\i]\,NHnQ\V]|UDI_]IG$5\S/%\\//D|_A§“|“\‘/\IWLQJHU 6\ ONGULRNK]QQWL ¥ li[W R |
Q ~““"9RJHO 1RRW YiOWYD[IRUJDWY| HNH

$ P&YHOPVW N|YHWHWMUPFYNDXWVHG®BMpPpYHIDLQW W iEDNpNHNHW
$ WIiEOi]DW E DQ LRJHQMPHXON @/\WG P PV )l W NENE VRMHQYEHQ HO NHOOH
PpU P&V]HUHN PpUpVL LGHMH YDJ\ HN\PE KHMUY pi [P WL HRINRIN HC

EHWDUWIViIW

$ YL]IVIIOW WHU*OHWHNHQ D P&YHOMNNpD LD SFENYRHICHON KD HNQ. MAHH

WIUWpQW  $]

HQ\LQJL N|JHSHV LG WDOMP~DPPUQW DPYLEQMHXC

YPOHWOHQV]HU & AHpQK SIDVUK H® O VW MO H HIMWD V IVQUHEKNN WAHU i M i W F
iIEUD $ P&YHOHWHWQiI WLH /i @/kp W HNLIVME [RE DWW B € Q+\DHW PR QHOW W |
YL]VJIiOWXN $ PpUO$O pVHIQRWUN DN WNEO DWM B LP LRUWGIH QWHHYV H W E
NHUsOW $ PpU SDUFHOOINRQ D PLQ\WBQNYH H&H® \\W NJ WO & M/O \

PHIN|JHOtWpVH VRUIQ

«J\HOW+QN DUUBWIORD WRIHUGE B WH VIOV
WDSRViV RNR]iVDQQP GPNLDW\B MHA p GINGHI QO YA ND HNDRHIOWHR®OWF H Q W U i
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WIiEOi]JDW $ V]iQWYI|OGL PpUpVHN WHUYH]HW\

g§$ﬂggszﬁ2§%&%vFLNOXVLGHMH
5/YLG LG WDUWDP~ PpUpVHN
SHUF SHUF
SHUF SHUF
1JHSHV LG WDUWDP~ PpUpVHN
yUD SHUF
yUD SHUF
yUD SHUF
PMV]DND SHUF
D E
iIEUD

D $ PLQWDYHY HGPQ\HN HOKHO\H]pVH D PLQWDYp
E $ PpUpVHN iOWDOiIQRV Yi]JODWD

3.5. A mérési eljaras kidolgozasa

$ PHJEt]KDWY PpUpRLY DAGDRRINDYW HEOVUWGDINV INQBKVHR]i IHODG D\
PpU P&V]HU NLYiODV]WiVD pV D WDWPWIEY® BIGNWOROYRWMWQ Q
NLGROJR]iVD YROW

3.5.1. Méromiiszer kivalasztasa

$ V]pQ GLR[LG NLERFVIWIiVL YL]VJiODAWRMN BNLG PQ JRY WR® DN IN|f
W|UHNHGWHP $ VIDNLURGDORPEDQ WDWD \HRIO \W DLRIU QQ HNDY HON H
QDJ\SRQWRVViJ~ Ji] DQDOL]iWRUUDO Nt9HIWD PGP M JRO SISV
,QWpP]HWQpPO UHQGHONH]pVUH i0O0y] WRWUDEEDIQ W\ EKED Vigy FOWF H
al, ,1129% 3KRWRDFRXVWLF 0XOW]WJDI\D DR [ RAR W D\Pt SNX
WDUWR]JRWW HJ\ &%LVV ,QWHOOLJHQ®REDPSIOMY] ©\RMH PV 6l.J
PpU HV]N|] VIHOO JWHWpVH pV PpUpVWROUR]DWRQ N P Q@ WD\ ROF}

iEUD $ WHOMHV PpU UHQGV]HEW PUpVL HEOWM QU IiRX WO \QF
PLQWDYpWHO DXWRPDWL]iOW PyGRQ Jijt\R QUAHH@RGW] HALE H| @ WYHU
D] [VV]HVY PROHNXOD PLOOLIUGRG UpPANJHDQD$)\H JJHHOQD & P Wit
YpJ]HWW YL]VJiODW VRUIQ D PpU NDWRUNREDRGNBNDS \MAB MG [
DPHO\HN PpU NDPUiQWHMWOHWH® IHGWHN OH $ PpUpV VRL
PpU SRQWYiOWYyW PLQWDYHY FV YH]HMERND N|WW PH¥\®MHW D HP p U
QHP WiYROtWRWWXQN HO D PpU HGpQ\HINEPPU $SRBEW Y HIWW |
LG N|]|QNpQW PLQWiNDW YHWW D PpHJIJNGRIEHNBERH @V RHOIM B W
&2 NRQFHQWUIFLYW $1PQHNV|\5\D]HIDR BNV ED Q WIWOIiOKDWYy
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WIiEOQOI]IDW $] ,1129%988 WP S0 WHRPGAWHU HLIBN |[VV]HIRJOD
*i] DQDOL]IWRU | VWNOKXMNDBI2 Photoacoustic Multi-gas Monitor
OpU SRQWYiOWYy ORitSSxNiBent Sampling System MK2

OpU SRQWRN V]iBD

Méréegység paraméterei | OLQWDYHY FV |isMsBamU MH

OLQWDYHY FV |RRW(¥eyEgesen)

OLQWDYpWHOL | @ perc

PLQLPXPpUWDPpPNH
OpU NDPUD DO DS HiY sipbudldry
OpU NDPUD W p U[I&XaW D

OpU NDPUD DQ\DODPE

Inkubaciés kamra
paraméterei

iEUD $ PpUpV YiJODWDIEUD ,1129% OXOWL *DV
pV &%LVV PpU SRQWYiOWy

$] ,1129% P&V]HU V]HOW NWHWH VY QRHN PRGWWU ) R P UV WH OH
D NLV]LYDWW W JR W U ONHYRHUD & Bl JHY VU Q8 VJHWEHQ W|{UWPpPQMHC
D NDPUIEyO NLV]LIY CDNVM\U-QRK]WWEHY Wi ROR B/ V@ \FOP NVMINR.HJ\HQ O
NDPUD PLDWW D WDWPUMR@WHS$HYV]WFOEDSMIQY DIGV WDW KD Wy
PLQWDYpPWHOKH] V]*NVpJHV HJI\VpJHWID FV PY-WHW phR WWIG K@ B
IHOW|OWpVpKMHIYHJI WAMNHOO D PpU NDPUIEYO NLVpIUYRIWDW KR
NpSHVW YLV]RQ\ODJ QDJ\ pUWpPN (]pHW B GpRQ B/HRY OBHpWHM R H
NHYHUpPNPQHN MHO®QW M YUpW VW] QLY HYHRWp EEFTHD VENOW PV H X\
PpUpVKH] PLQLPiOLVDQ PiVRGSHUFHDBEMHUBQNER U B QP
$ QDJ\DUIQ\~ OpJFVAWU HHD /D BMNIQH JWiHIRV KKRM VHD EE] WONRQ M
EHIRO\iIVROKDWMD D PpUpV SRQWRVViJiW

$ QDJ\ OpJFVHUH PLDWWL EL]RQ\W DN\ONDHQMI VHD ©\D BL B MU BV NH d
FPOMIEYO EHV]JHUH]W&K® KDV]®IDKPHY SRR UG RIKDRQFHR W L
IVV]HI*JJpVPEHQ D] [VV]HV PROHNXO & Plp@® VR PFRD WRW|Wi J QDA
7(672 WtSXVMHORFRQWUiIFLY PpU P&V]HUW iQUD D
-y]JVHIPDMRUL 7DQJO{®RWWENQ EHV® & WMEFHQ DV D, U WXIDRBN tV p0 X
PRQLWRUUDO KLWHOHVtWHWWeN D]GDYQ@ KDYIRPJIQORW RWIL
DODSP&YHOPpPV& pV B&YHDPAY QWO NE&ES.D $ FOIQIO!i| LE0 XHRIHEPR Q \ H
D YL]VJiODWL WHWYORDN DWOIHEMQ PpNRWQ BIHONULFEY MHOHQW
P&V]HU LQIUDY|U|YMHOPEQ]RESFE PPNHHMMBOHMHE@HD] LQN
YpJpQ D PpU NDPUD WHWHMpPQ NLD® DN tRpRWWD A X LEEDV K M 0Q ML
PpU NDPUIN PD[LPIiOLV V]iPiW QHP NRURDW RMDWR U&NGHORD |
,1129% P&V]HU HVHWpPEHQ@WGHLDPNREV LRSUDjiVMR WI HVDH QNW
LONXEiFLYV pV FLNOXVLG HVHWpPQ L$VNOW WE\HMWH W|YEH !
SRQWRVViJRQ NtY+sO PHJYL]VJiIiOWXN SRRWRENIiRRW VR YNO7 2
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PpU IHMpQHN PLQWDYHY HGpPQ\EH KHO\H]pVH

iEUD 7(672 P&V]HU pV HOKHO\]pVH D PLQWD"

$ NpW P&V]HU |[VV]HKDVRQOtWy PpUpNR{L @I B @ MH EEG R WRW P+
WDSDV]WDOKDWyY W DWIED §EW P p B pRBNHMUD HO6Y pJH]WHP

WIiEOIi]DW $ 7(67229$pV DP&V]HUHNPWEPVLIBR
[IVV]JHKDVRQOtWy YL]VJiODW HUHGPpQ\HL

Kiilonbség
SSP

A mérdeszkoz megnevezése: INNOVA 1312 TESTO 535

Légkori koncentracié atlaga
A miivelt Direktvetés

teriilet
atlaga

Szantas

3.5.1.1. A kiilonb6z6 mérorendszerek szantofoldi vizsgalata

$] HOV PpUpVVRUR]DMWE ViRDWQ PpUAdV P&YHOEYQEHOMIUIVI
NLERFViWiViQDN YL]VJiODWD PHO O MWWV yD YN WJI iFopIWU W QLG/V HHD!
D N*O|QE|] P&YHOpPV HOMIiUIVRN Y iV DMWiR L WRINV o NHHU L WV DH IGRVD
PHOOHWW LV YL]VJIiOKDWY OHJ\HQ P §UP P bIO\G W]HH] GHINV M INJRW WDL
K PPUVPNOHW PiU W|EE QDSMD UHQGINRY +DQRIHIDIVY WP &DN\pE
NIYHWNH]WHWQL XJ\PQPWNRIGpINPKRWHY DG W]DOID MW LDW I/
QHGYHVVpJWDUWDOVED HMORIQWNWR O KWQEH QH ] WH O DHPGINIQ W

QHGYHVVpJWDUWDOPD D PLNURRUJDQWIPKORW P&N| @ P WK HIO\

iEUD $ PpUPLRAYRYHWDHGPQ\HN D N<O|QE|]
PpU UHQGV]HUHN |[VV]HKDVRQOtWyY YL]VJiODWi

$ YLIVIIODWL WHU*OHWHQ WiUFViV NOROMRIQD WR|JpBRQE | B D ] W
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P&YHOHWOHQ SDUFHOOI@ LYELR ¥ Yii®WMAXi N D $WDBJ DIMR&2W W H U+ O H \
D JHULQFOHPH]HN ¥R H® E RRJK HDORK DWA LD HYO MKWDIWRD Q LQW H G
NDPUDNRQFHQW YV} PHKBGINWMQLKDVRQOtWDQL

$ N*O|QE|] P&YHOpPV& PpU SDUFHOOINRQ P LR)GNYII PHPHINPIR T}
NeO|Q NDPUiINDW KHO\H]W+QN D WD®PMVPHU i OWEDUD N L VJL DD W
QHP EHIRO\IVROWD D PiVLN P&V]HU PHR® VH]B\ROVRRV D i NiD\WP Ui N
PpU P&V]HU EHKHO\H]pVpUH V]ROJiO X IR LD WWD QB M Jil WK\ 8 H
Q\RPiVIOXNWXiFLyW

3.5.1.2. A nagyszamu kamraval végzett mérés miiszerezése

$] HOV N|JHSHV LG WDUWDP~ PpUpViQ W DEPQUIDIVO W | PW I @\
WHU*OHW YL]VJiODWD DPHO\ NLY L2 HGN]KHNHINO HRL ® H W VH 3
iWODJRVDQ PIVRGSHUF $ 6=,( 1|QEBHONHIRNWPNUHV EROW

DJRQRV WtSXV~ 7(672PRO\GNHWW HY]HOWSiHKXND PRR PQp Y HNHW
NH]GHWpPQ HO&YJHJWNN| DVPNRDY R QFIMPDISW i Q] PHJiOODStWRW\
P&V]HU HOWpUpVH HJ\PiVKR] NpSHVW MW KQ ED KDiWLOPQ BH
DPHO\HW HOIRJDGKDWYQDN WHNLQWHWWHP

3.5.2. A mérokamrak kialakitasa

3.5.2.1. A rovid idotartamu méréssorozatok kamrakialakitasa

$] HOV pV PiVRGLN PpUpVVRUR]DWRN DO N DN EDDWD P pgp VH
WpUIRIJDW~ FVRQNDMNp-G DQIDN~ QRSN NPHO pWaIM [MpOMD D
P&YHOpPVL HOMiUiVIRNDWJINYXIRPWN D$UYIy-GLWY RIUHDOMDWMIGHO EF
LPSXO]XVV]HU& NLERFViWiV [VV]HK D VRO Wy DY P]pAJ p® DWHDO ¥R
DODWW QHP NHUDWHNLGORRIFELYWI VLWGOW $ PYPDpYRN VRUIQ
WDSDV]WDODWRN D]JW PXWDWWIiN KRYY DHWO® N 1L\ RGHNNRHPE [\D\
DONDOPD]JRWW PyGV]HU DPHO\ VRUI QQBIPP pUtWGIp §\ HDN HHW HDWRDI
pV D WDODM PLNURNOtPiMiUD J\DN FPWHR & WKIOIWY i D G W WD Q/HP
LG WDUWDP~ ! yUD PpUpVHN HOYpJ]pVpUH

3.5.2.2. A kozepes idotartamu méréssorozatok kamrakialakitasa

$] HO ] HN PLDWW D] HOV N|]JHSHV LG WWUBDDDWP p U pR/PARIIR ]
P&YHOpPV XWiQ PHJYiIiOWR]JRWW ELRW IVNWR W WDBER Y NV HW HREP\(IX
LV YL]VJiOQL NtYiQWDP NpWIpOH PpW gMapBOHN LH YW ND CHNDp@R
KRVV]~ LONXEiFLYV LGHM& PyGV]HUW VD ®NMB©OLPID/] WWMDHFO MV DL 8 p
QHP PR]GtWRWWDP HO NXPXOiOW P pUN VIH®©OMI®iVD PpBpVUHI
VIHOO JWHWWHP D PpU HGpQ\HNHW «UtWpVHV PpUpVL HOMiU]

$] cUtWpVHV PpUp\EH® OV i BIiM VRN BIEVE CRNtWDWP Y LR DJI\RE
PpU SRQW PHOOHWW G|QW|WWHP (OV GOMIHY N]ERBRIGMV
OHIRO\iVIQDN D WHUPpPV]HWHYV IR O\DW B RJRWEDOWYPYWE RQ PR QU
WHU<OHW iWODJRV NLERFViIWiViQDN P EH WHMOHO KHMH UR JHQL
PLQGHQ PpUpV DOND® pOWDADO P VR &HI@ W.L 8 RIDV R\ R W\ OFD M |
KHO\H]WHP HO tJ\ PRLQSRIQWH BIWH/W p ERUQ EpUW R VR WRWHWG pR/ p L
W|UWpQLN EHDYDWNR]iV D WHUP pV JHN B VY DROO/\D PID \W & X H O ppAU |
N[UsOPpPQ\HN N|[]|[WW MHOOHP] HPLVVI]LYM @ UMDPIN HWNHWR ULG Rl
QDJ\V]iP~ PpU SRQWRW N|YHWHO 7RWIEGiOKDWyYWNUFHV]WP
KLIQ\RVViJRN SO SHUPHWH] JpS NLRMRXKIME i \KRGIWD X ¥ DN X \H L
PpU WHU*OHW FVDN HOHQ\pV] pV QHPDOQRPUGL]HQWB®YQ U
PpU SRQWEDQ FVDN HJ\ KLEiV PpUpVPWRQ)}LVEKRQWM B R/ \Plp-U G
PpUpVHN VRUIQ D]JRQRV PpU SRQWRNRM W UWQ QLN UD CPHW PV
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HUHGPpQ\HN iWODJROIVD HOOHQpUKHW KLEiV N|[YHWNH]WHW,|

$] *UtWpVHV PpUpVHN HVHWPQ PLQGHQ PpdpVgRLURVDIW OHOY |
NRQFHQWUIFLYMiQDN RHYDHM JD] p¥Ip]WH i @ W L BRIFUFOWHWD &2 NpQW
OpJPR]JIVRN HVHWpPQ PHJIYiOWR]WHDWMDHID MW UE O\HIV Vi HHGDHOW]WM
NRQFHQWUIFLYMD D] LQNXEiFLyV LWL NOH]IB\H Wlip QN R FAHQWW HRU
PHJ (JpUW D NDPUiIN NLKHO\H]pVHNRSpVHNI®RWQ PpNRYVEELR)E
KDVRQOYDQ D PpU WHU<OHW IHOHWMUW N+ O EGIO|QEMEAY LA B 1
DPHO\ DODSMiQ D] *UtWHWW HGpQ\HNQYROS\R @\ R QDN KX E DRQ yW\ |
NRQFHQWUIFLY YiOWR]iV

$ PpU NDPUD WRY iE BIHMD HDV JRARMVAPIW L QWXFEUFN QVOL @/IDB & VW T
DQRPiOLIiN PLDWW WDUWRWWDP IRQWMRVEORNHGHVIV) N E HW Yy V
LG VIDNEDQ D YLW®QYDBIWWENRQFHQW Wi FLYBHQW BN @LPHJI
PpUpPVHN HOYpJ]pVpW PHUW U|YLG HDNOHE FH PN H GP LIDVHW QM .
WHPSYyM~DN D PpUpVHN (JpUW D QDJREE PEMHIpWHKR PpD W\
iOWDO OHIHGHWW WHU<OHW Q|YHOV K LPWID OBW RN BN W p\¥ M/
NDSFVRODWEDQ KRIMID ©]VRNERG IPGR LR HIDY PN RW WMWYV pJIpY H !
H D PpUpV SRQWRVViJD pV D] LQNXEIFLRWW G H $]RiQW R ODEPE PV
NJ[YHWNH] N YROWDN

$ NDPUD D OHKHW OHJIJNLVHEE PpUWpRNEMRO PO BPLIQE M
PpPUWPNEHQ HQJHGMH iW D IpQ\ LQIWHWERQWD NWREDQN
APLQL sYHJKi]JNpQW’ LV IXQNFLRQIiO WPD WIPGDLQNXEF
IHOPHOHJHGpPVH N|@WWN EHW Y DRVQN R pUGW MAHHOUH Q W WHRAL DU R
(JPUW D NDPUD N+<OQHPEXWWRODW i Q DENEY U M@ &QHX YQ\DJ
OHQOQLH

$ IHOKDV]QiOW DQ\DJRN QHP OpSKHWBE ND UHDINFUEDV P\
HPLWWiOW JiJRNDW (JpUW D NDPUiWi\QiMB OU MNBIOW t Y DNX
UR]JVGDPHQWHYV RO y3DE&p S RDOMIRLSDOP QY BR BOH[L

$ PpUpVL SRQWRVVIJRW Q|YHOL KD \W RPPHDpMW LD/ RL QY
PLQWDYpWHOL WHU<OHW Q|YHOpPVpY H\O VWD JWREEM XWNH UP T
NDPUDWpPUIRJDW D QHORBEEYWPUSREIMWPDQ WX B BIDWWH O RV
DJRQRV PpUWPpPN& NLERFViWiV HVHW pQ EDDP &FOQYMHEEWND P!
DPL NHYpVEp EHIRO\iVROMD D NLERFWWIRWVBNRDPILD\ R
NHOO YHQQL KRJ\@ WDPOiWKDYYNHOHI\HQHN

$ QDJ\REE NDPUiIN HVHWpPQ D NDPUDO IDERJ WNHRHM Q \ B HQ
D NDPUINDW OpJNHYHUpPVVHO OiW R NXNHB\® QROLHWM IOVt HOMNH Y
OpJNHYHUpV DJRQEDQ FVDN PLQLPiOLYDQERPIVHNMPERRVWN
PHJYiIiOWR]WDWMD PHOERNYIMRWW &2

$ IHQWLHN ILJ\HOHPEH YpWHOpPYHO WRIPNOR U N DWW \W B U YN PUH
QpJ\]JHW DODS~ KDVIiEQDN YiODV]WRWWDDWARRHWDW PH) B
SROLPHWLO PHWDNULOIW 300$ $ NDWPHN \DROWIY DP W BE DWPEMD
$ NDPUD iOWDO OHIHGHWW PLQW D YUHNG QMWW IDUNO RWD W p U | R
NDO UP
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WIiEOiI]DW $ PpU BIDIPLU MHDHORPPHWI BN |[VV]HIRJODO

Kamra altal Kamra
lefedett teriilet térfogata
[m’] [m’]
&VRQOQNDN~S DODNRF PpU NDPUD
+DVIE DODN~ PpU|NDPUD

Mérokamra
tipusa

Térfogat — feliilet
arany

iIEUD +DVIE DODN~ FHOOD HOKHO\H]pVH D Pp

$ NDPUINED D MHOHQW VHQ PHJQ W\EOWPWRJBW W\® 68N 1T
[ [ PP HWRV V]|[JEHQ HOKHO\HJHWW YHQWLOOWRURR MW V]
PDJDVVIJEDQ DPHO\HN D NDPUD DOVN OpVRRWNM DW RiN P OB Y H
PUGHNPEHQ KRJ\ DYYHROGEOD0W RV R i WEH/ RIOVH\DRO M DQB NLERF Vi
iIEUINRQ OiWKDWyp QWHWWHPD EH GDP\HRONHN RRIJD NP Y HWC
WDODMIHOV]tQ IHOHWW QHJDWtY Q\RRPL NHOHDANHPIHQ $9 Y
IRUGXODWV]iPD SHUF DPHO\ PHOOWRPWH B p¥ Ok JM MW BHpPAY,
HVHWOHJIHV Q\RPiIVQ|YHNHGpPV FV|NN MDEEp VHWIHO W VRPEHIO HI H
HOHPHNU O *]HPHOWHWWHP D YHQWLOiIWRURNDW

iEUD $ FVRQNDN~S DODN~ PpBUDHGOKWYi€é DODN~ PpU F
DONDOPD]RWW OpJIJNHYHU EHQNDWPVHRWW OpIJNHYHU El

$ FVRQNDN~S DODN-~ Epi® N|IVRUHN DNV \RQW) WYyp I W HFO D BVARH O \ |
YHQWLOiIWRUUDO HOOIWRWW pV D YH@Q\WNELWR K DY RMNOLR W
[IVV]HKDVRQOtWy D/Q Q\DIN OFDHA | BODMSD\WM RADI EYERO W H RRWILCOWR U Q!
YpJIJHWW PpUpVHN |[VVIHYHWKHW N FAph pAHQMULIDGW R Q UHLY HHA O

$] HONpV]*OW KDVIiE DODN~ PpU NDP W N DWYRtQWHMOWW B Up € H pISH
PHUtWpPVVHO YpJH]JWHP HO $ NDPUDWHWHNYRQJID yP pUt® &Y HQ
NDPUiIW WHOMHV HJpV]pEHQ Yt] DOi FRPUWSHWENVGIPN DARBEDO P
YLV]RQ\ODJ FVHNpO\ Q\RPiV D V]iQWYI|®PGIEPQURTNNS MRIK E
$PHQQ\LEHQ D Q\RPiVSUYED VRUIQ D N PEMEROMNNPIS] GV
WDSDV]WDOWD PY i DJNOFPHQMWHW QHN tWpOWHP

$ OHVIWHJIQ\ A7 ~ WHU.OHWHQ YpJ]PpUWBYV PYHLQDPLQWVDE®HM)'
WHU*OHWHNHQ YpJ]HWEROi]DRpUpVP PE&Y\HOYRUX@ iDL NLERFViW
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PHOOHWW |[VV]HKDVRQOtWy YL]VJiODQWRDW~%pJB]\WHPNBY O
FVRQNDN~S pV D \OEJNHGEE LN WHI WK iEUD

iIEUD $ PpU NDPWHNDH QWKWGIKD N RQ ¥R\ QY L]VJIiOD

$ OHVJWHJIQ\ A7~ WHWWOMWNQI OYDW VIRUi @ BAPRRRV N|[i@SPpO
P&YHOW WHU<OHWHQ  ©VHW\NIMWMBQ\ DAMIRR QY MJIRWW[DGL N
PXQNiMiW N|[YHW HQ KDVRQOtWRWWDIRV|VV]H D NDPUiN PpUpV|

3.6. A mérési eredmények értékelése

$ WHUPpPpVIHWWXGRPiIQ\RV IHODGDWRPNIJRNJRRG\DNPKORYREN ¥ EJ&V.
N[]IWWL [VV]HI*JIpVHN LVPHUHWpUH\DYDP B RKE]H G ODM p|WH [HDQ
iOWDOiIQRV WHUPPQODHSWL QV |H @ P OHHWHAIW DND DIDRQIQ DN YCHRHMED Q F
LV DPLNRU LO\HQ |VV]HI*JIJpVHN N|]H@WMO/HGONENP , Y\BHQ NRA
WDSDV]WDODWL LVPHUHWHNUH NHOOHWHRHWNERGQW{QWpG \
NLQ\HUpVpPYHO pV HQQHN DODSMiQ Wy UKW QV DRR®H D GIIPH R WV
,GH WDUWR]LN D PLQWINRQ W|UWpPQ HODQXOMIRWRY G \D]JH D p YHM
QDJ\V]iP~ PpUpVL YDJ\ HJ\pE WDSDV]WD&DMWL H]E QWD GDW R
NDSFVRODWRNDW NHOO PRGHOO IRUPIRGEHMOWHBKDW#URYR
UHSUHJHQWIiOMXN iW |¢RUP®N W 1 SOWRWWENN PNOLWGOD 1-JJYpQ\E
SDUDPPWHUHNHW ~J\DK DWW RXND OB $ M QM REEI \N PJHRNt WOp V p W
3$/E1&=

3.6.1. A kibocsatott CO; mennyiségének meghatarozasa

$ PpU NDPUINEDQ D] LOQNXEiFLWRQEH ¥ WIpiG LRNDW &2 7 (672 P&
DGMD PHJ DPHO\ 6, PpUWPpPNHJ\VpJEHQVpuWWWHONHN Y9 PB-IRRE O

DJRQRV LG SRQWEDQ pNVY]|WWOPpRIBNQE|] EDRP UPPRIGW RN W [
IVVIJHKDVRQOtWiViUD KDV]QiOKDWYNLERHFFiWHOQBR]LRWH YD
LOQOWHQ]LWI® PPBPWpNHI\VWIEHGp DHRPH OO 1+JJ D

NDPUD DODWWL PLQWDYpWHOL WHU-OHWW O
D NDPUD WpUIRJDWiWyO

D NDPUDOHYHJ K PpUVpPNOHWpPW O pV D]
LOQNXEiFLYV LG W O

$ NDPUINEDQ PpUW NRQFHQWUIFLY iWAA]LRIW iVYipN HD WEP i & EL( 5l
;,'el pV /,1'527+ DODSMiQ

p. = dC VpM
CO02 ™ 4t R(273,15+T)A
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DKRO

Feo, &2NLERFVIWIV[£4WHQILWIiVD
dt D PpUpV L[GraWDUWDPD
dC D PpU NDPUD NROQWR{QWDUDA LYQWiXESFLYV LG DODWW

V-D PpU NDPUDmMAMpUIRIDWD
p- OpJQ\RAaJV
M-&2 PROIULV W|PHaH

R-HI\HWHPHYV Ji]iO({%—n%g]Gy

T-N|UQ\H]HWL K°PlpUVPNOHW
A-D PpU NDPUD iOWD@OHIHGHWW WHU«OHW

$ PpUW pUWpPNHN HI\HQOHWEH P UMW p@ WE N K RO Wiy WV
VIHULQWL >PRO PRO@ MgV WWNHJI\ VD BIOWHP VIHULQW

Cppm [umul]

mol

‘[l T e

DKRO
l .
Cpa &ZNRQFH({%‘%{]UlFLy

mol

u, -
C ppfmen &2NRQFHEWIFLY

mol

3.6.2. A mért értékek interpolalasa

$ WDODMLERFViIWiIVIQDN LQWHQ]JLWiVD LG EH® IRFH D P DORRW
OHNpPSH]pVH PLQGNQpWVHGG BRQ WRNECHN HMYDS VH @ W [RIPUDEL N
HUHGPpPQ\HN LG EHQL IHOERQWIiVD DWhGpWDVUIWRYD pYYDRGY
1+JJYPQ\pEHQ D PpU P&V]HU PpUpVL LGE M]GN\DXIDSIWiIQ pd PpR
YiOWR]y

$ PLOQOWDYpWHOL LG N|]INHW D NH]GHWLQ B} UW K H MWQ pL.GD \ HINDL] E )
PpUpVL WDSDV]WDODWRN DODSMiQ LP INQERG® W Wi W HSHNH 6@ ¥
PHJKDWIUR]JQL $ P&YHOpPVW N|YHW tYWHEE DGNLDREDWYi\D
PHJIHOHO HQ D] LQWHQ]LWIiV YiOW REW LD/ QB JVRENEDIU WipQ &
D PpUPVHN N|]|[WWL LG W QRKD H]WDP WilNQ Y PiirolL VY IDENDYPHIG Wy 2
NDPUDNRQFHQWUiIFLY PpUpVpPQHN LG VG NYON\D-HMD H \E pi\K DDV T (6R;
HVHWpPEHQ | NpQW D] KDWiUR]]D PHJ KRNMQBNSBQMWRYPPHINRG
NDPUD DWPRV]IpUiKR] DPHO\ WDSDV]WDP DIW INJ P QDD]BISWLI QC
K PPUVPNOHWpPW O 1+JJ HQ

$] HO ] HN PLDWW D PpUpVL HUHGPpQ\HN QIHMGEH VI +H ORYQ i '+
PUWPNHN $ NLERFViWiVL PRGHOO pWMUD WP OW WR®WNEDOILp GHH
PHJKDWIiUR]JiViKR] V]*NVpJ YDQ D PpUWpPWWPEBMW RN WHY\S R/
PHJKDWiUR]iViW DODNWDUWY PRQRWRGW)DN P5/,[F\. K PV R3G I

YpJH]WHP (] IDLOGMI UWLD W H BRRW RMDED pM YDOYViJK &I
DG pV D J\DNUDQ KDWY iD@W BRE SR Q RPHODVD V V SIOLOHD WpW E
OHN|YHWKHW N D PRQRWRQ OLQHiULV]PNDNVIRVRKD $P DG CRNWA DL
| HO Q\H KRJ\ DODNWDUWYyY PyGR Q URDIHRNAL+B PRILW W LSRROQ ¢
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D] LQOWHUSROIOW pUWpPNHN ORNiOHVDGQRWW pXWQNNNH DD}
OLQHIULV LQWHU SHR®HMLY pHUAM N @ DY\BRIN[ PRORPRP LYQWHUSRC
HVHWpPEHQ LV D] OHV] 02/(5 $ WpMAW @MiUiViE i@ \® LWL
PXWDWRP EH $ NpW JJUEH QXPHULNXVOKQ QDI O KIDW N | 4 MW
YLVIRQW D QRUPIO \DSQHPH DIO|DMOIDUHW . DV\X OB MEFRFQAPWIIY H V|
YDOYV]HU&WOHQ JpuWBRHD HI XWD VR BIpMAG RrUGIGVRPWHEIN NHY pVEp |

iEUD $ N°O|QE|] LQWHUSROIFLYWi\DDDJREL(EP XV R D QDB

$ PpUW pUWPNHN EHPXWDWiViUD D N [FY® VONLIQJH i ULMHYBDW\HE R
LQWHUSROIFLYW LV KDV]QiORN GH M DINGDMNRRU UKSUBI]E QDI
WUHQGHN EHPXWDWiVD

3.6.3. A kibocsatas modellezésének alapjai

$ PpUW DGDWRN N|JHOtWpVpQHN DODSYpHHW XQpQHWI]IORIA DSH
OHJ\HQ YDJ\LV D PpUW DGDWRN DM DV HWO/H JOIHIWHHV NEE \Ply &
DGDWRN SRQWRYV OitIN VNJ H @t V8 R\O L §IRRED B\DHU B VDIQWL MHOH
DGDWDLQDN IHOGR GIVRWDHR WV |PRRGRID NOH O PUPY|IDBIOKIiUiV W
NHYpVEp GH KDWiVVDO YDQ D YL VG DOMR NI K@ B QDD WHH p/\K KD VI
N[JHOtWpV V]pOV VpJHV HVHWEHQ DO MDD RDNpDHWHYVHKRJIO D
IRO\DPDWRN OHtUiViUD DONDOPD]RWW) FIDOMDSFYBIWL NIDQ YPRIG H
WDQXOMiN PHJ D BEHROYLIDL QB\WD RPARWMEBEMQV By QIGYyGy Ppl
KDQHP D MHOHQVpPHXNHW L QWIEEp Q \WNAYVQ N SMiD NP/HE1&=

(QQHN pUWHOPpPEHQ D WD OMDNMPRFNH®pY W LN VWIHWD WERL QDN |

IRO\DPDW PDWHPDWLNDL W|UYpQ\V]BRYVWHURPHNNHMIO MV|RIFY 1 (
DPHO\ tJ\ OHKHW YNpW HE\EJILH NKRRHIQ D MLER FMH @ OHPP RG] DNDV]D
YLV]RQ\ODJ U|YLG PpVYid®HN RBON-A pyWi W [MHW|[]NOEWBVVHO OH

%RO\JDWDWODQ W D ONDLMERRNF VHiWAH W WE H [ ) fA2 O HWVD IOIND GKRPiV D E
$ P&YHOpPV KDWiViUD PHNYERFR]W W DLO®D MH&?2 YiOWR]y IRO\DPI
IRO\DPDW HJ\«WWHV KDWiVD HUHG P [DQNH\ LU ¥ ] HON VD LW F\B D P
KLUWHOHQ IHOWiUyGiVD PiVUpV]W LDpR&OMDD B VMDWID QLD
KDUPDGUpPV]W SH®pNOHMPQBIM KiPMWRPWDYH DM P& GIROJLP U

$ WDODMEDQ UPNWQRYRWPW &2]iPRYV | NpQW W DO DIMW XR B NG®
IVV]HI*JJ WpQ\H] EHIRO\IVROMD $ P &YHO\WH/O KDWH/OWD U EGIN/|i
P&YHOpPV SLOODQDW NELDER FEHW |V AW B & P $YUHN iMMX PIR NW D S D v y
SYUXVWPpUIRIJDW PHJYiOWR]iVD HUHGRY @H{UiVDBE B E N @HWN
PDWHPDWLNDL PRGHOOHN DJ]RQEDQ\RY RXIOQHp & EJH RHMBNF VyKI
pV D K PpUVpNOHWUHHD\DNRWRIGWOKPOH R REIPHUWHN
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3.6.3.1. Reakciokinetikai kozelités

JRQWRYV ELROyYJLDQ HEORO KRN P LRYGEYHD P BIW OWDQMY B O& YD J\ OH JL
ELJRQ\WDODQXO LV PWH WiV HMHDBWHMNNON M Y\W R RKBWMEL (QQt
J\DNRULEE D GHWHUPLQLV]WLNXV &BM W RNXKDRH QNQ|HMDDW PV |
PUWPNEHQ HJ\ HMLENW HDHRUQLW DG QDN 6(9(//$

$ P&YHOpPV KDWiViUD D WD ODME D QXIMRONELNX GI\Q |R PLLUIK QNFILP M D
IHOJ\RUVtWMD D EDNWPpPULXPRN R[LJfDMHEN]RIWNEE Oy W DWRO DAL
NLQHWLNiMiW MHOOHP] HQ D OLFKDHOOLNWPHH QMW HIDP N O Q WM NF
HI\HQOHWH]D N{&Y(EHINN

k+1 kz
S+E = ES — P+E
k1
DKRO
6 VIXEV]WUIW

( HQJLP
(6 HQJLPV]XEV]WUiW NRPSOH]
3 YpJWHUPpPN

$ HJI\HQOHW DODSMIiQ QpJ\ V]LRXDWiHQ |BOIIHUPHDRAHIN H
DODSDQ\DJRW pV D YpJWHUPpNHW LpEURFRMYW H/3 QHIND M RVGINWIN R/]D
YiOWR]yN EHKHO\HWWHVtWpVpYHO D N|[YHWNH] N

dCco, (t)
% =k, [Ctalaj — Ceo, (t)]

dc%‘;j(t) = —klctalaj )
DKRO
Cco, W DO DN BRIV
¢ L6]

k, SDUDOPpWHU
Catij WDODM PRELOL]iIGX|DWY VIpQ WDUWDOPD
k, SDUOPpWHU

$ pVv D HIVHR@@GHWHE® PH pQ@®HWHNHJI\H
—kyt

Cco,(t) = Craiaj — Coco, €
Ctalaj(t) = (o ekt
DKRO
Cco, WDOD\IMEQFQF[rJngz—k}NiV
Catcj WDODM PRELOL]iIGX|DWY VIpQ WDUWDOPD

t L[B]
k, SDUOPpWHU

¢, WDODM NH]GHWL PRELﬁL]iOKDWy VipQ WDUWDOPD

Coco, WDODM NNIERWALH8/2v
k, SDUOPpWHU
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-yO OiIWKDWy KRJ\ PLQG D YpJWHUPPR\®FSR HQY\LFIpQ BQSIHIGHE\
H[SRQHQFLIOLVY MHEBRRAVEWIVINJ\Q Nt DHIBER@HQ®G EHOQ VL\N |JHO tW
KDV]QiOoQL

3.6.3.2. A homérsékletvaltozas hatasanak figyelembe vétele

$ PpUW DGDWRN NNH®GQWR Q/H N PHRKOQMPNIY iN OHHOW K QW iViQ D N
ILJJHOHPEH YpWHOH PLYHO D] HQ]LP DHDAN FMLK 1D H\DHAE N YA\Dp
8J\DQDNNRU D K PpUVPNOHW GLUHNW VKR Y\DiQ DYD Ok PNp|lY /R
LQGRNROW $ N.O|QE|] N|UQ\H]JHWL KWDWiVRHI RO WRIDOD M
PHJKDWiUR]JKDWY NLERFViWiVL pUW p NMN SHiUD®P W\MD @/P [P |iNHE
D NDWDOL]iOW HQJLPNLQHWLNDL UHDNBLK FpUKDPW® HMR RPLJID
PpUpVL HUHGPpPQ\HNUH W|UWpQ D KORHIWMN OHIWH Q B B E HY NH
LOOHV]WpVpYHOiVID SIRERFR WDIVEOHHUIHGPpQ\W DG

$ )]JOG IHOVI]tQL K RppV mNOINWHHU QyIESKVVE IMH S IOBHIFRGLM PH O\ L
IHOHWWL PDJDVViJiQDN 1+JJYpQ\pEHPY i@ WRDIPNV &% @\DSIV XQ MIH
1+JJ HQ YDJ\ D K IHOYpWHO YDJ\ SEHGL$ DHRO VDD GI P plBiUp 0OV
9g/*<(6, DODSIMEL DJJDOpQQ\HO tUKDWy OH

T = Ty+Asin=t
0

DKRO
T IHOV]tQL K°ApUVPNOHW
T, QDSL YDJ\ pYHV NffpSK PpUVPNOHW

A DK PpUVPNOHWYiQWRR]iV DPSOLW~GyMD
t,-D SHULYGXV KRVV]D y UD[AR]Y D J\ QDS yUD
t  Ud

$ &2 NLERFViWiVW OHtWyp PNRGH CKO P INEHIMWD WD MKKH © prIW BWN O H W
LQGRNROW PLYHO HQQHN YDQ N|]YHW® HIDp KB W$ VU DOD] DHVXK] LPRbU
pV pYHV LQJDGR]iIVPH®L 18BYHD K|PpUWIKRPHWDVRIIOGR]ID]FR
DPSOLW~GYMIiEDQ N|]pSK PpUVPNOHWHEH® KVP B@WIND kW KHH]
Ii]LVHOWROYGiV LV WDSDN\]BRFYVKDWW © MDQ PNR&ROOQHN H]p
OHtUiVD PHOOHW IV] QR.DO B | H L&/ MDW\RII\REW VILMD X WD Oy

T = T0+Asin(i—:t+ﬂ)

DKRO

T WDODMK PpUVpNOMGY DGRWW PpO\VpJEHQ

Ty WDODM N|]d8® PpUVpNOHW

A D WDODMK PpUVpNOHMW]YiOWR]iV DPSOLW~GyMD
ty-D SHULYGXV KRVV]D  yUDI[RVDJ\ QDS  yUD
t L&

B 1li]LVHOKYROYGiV

$] HO ] HNEHQ EHPXWDWRWW |VV]H I« DI WLN DI HNQ IE R ¥ MJ VWi ML YD
YpJH]WHP HO D PpUW DGDWRN UHJUNMDVN]|Y BW N B ) LLWIAH LUSWHRA
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4. EREDMENYEK

$ NXWDWiVL KLSRW PIRVEW GF POIN LRI D] RAH ND P HHIDY P Oly-\WM W]iH W E H C
YL]VJIODWL WHPDWLND V]HULQW D iEBPXVDDWR AU R HEWH W
PpU P&V]HUHN VHJtWVpJpYHO KDMWRW WpRJ pWJ LHU H GBFEpHOQ H
DGDWIHOGROJR]IV HUHGPpQ\pW N O/RIFVRHR W HW HGIRIp\@ \ HNDHO/D P

4.1. A mérési eljarasok osszehasonlité méréseinek eredményei

$ NXWDWiV HJ\LN DODSYHWNERR KV M Vi QB NDP WWDIO/PM H:.2) X JD O
PHJEt]JKDWY PpUpVL]iINOMYRIWN L3 RHOD FE HIR-MXWAHD) MAR BVHAQ PpU H V] N
PpUpVL HOMiIUIVRNNDO YpJ]HWW P p UipAMWNp M UHDGOREGI CH V QM N Y/
D IHMHJHWEHQ EHPXWDWQL

4.1.1. A kiilonb6z6 mérorendszerek osszehasonlitasa

$ 7(672 pV ,1129% PpU P&V]HUHN |VV]HK®DMOQDW Y Y PpUPO® D WR
PUWPNHNHW D iIEUIQ PXWDWRP EH

iEUD $ WIDPIDMW]&IMiQDNNPPUGEpPUWRNHDpPVHN XWiQ

$ iIEUD DODSMiQ PHJIOODStWKDWY J KRN DPJUBRRQ PH@Q WL
P&V]HUUHO PpUW pUWPpPNHN DODSMiQHFHR®EH@® K XYV RQOG W HL
HPHONHGLN (] DUUD HQJHG N|YHWN H]VR\WRE LS KRWR R VG B PW
PHJ D WDRDBREYiWiVD

$] HOV PpUpVL LG SRQWRW N|YHW HX D NOPEDN B QFFHQW p URAL y
D NpW P&V]HU HVHWPEHQ WHOMH YV HID &R R DD DRIV @ pIN H\R VRV A
LGHM& NDPUiIN HVHWpPEHQ D P&YHOpWNRRUDIN R KHDWWIRL y Gi
YiUKDWy GH FVDN D 7(672 P&V]HUUH@ W UDV WA E O N NI HDH,
P&V]HU iOWDO PpUW pUWpPNHN DOWHMMH D& KWHWHWR B R R VDV
PiU D] HOV PpUpV XWiQ LV FVDN QDPARD WL FR/p]LRMHW BWHHU O Y|
PpU NDPUINEDQ D V]pQ GLR[LG NRQFHQWUViFQyVFNJEWOR RV i
KLEIiQDN WHNLQWKHW $ NDPUD Ji]NRQPH Q VDU VL yNDIQDN t O [0
HOYE O DGYyGy OpJFVHUpPUH YHIHWKHW NYWW]DEHQ YOHPpDp VK1
OHYHJ MpQHN MHOHQW V UpV]pW NILY iNDHADRD KVO WY D WPWY U~p]\D LK DM
OHYHJ Mp QIR RREQWUIFLYMD

OpJ MHOHQW VHEE HOWPpPUpVHNHW |G H]RR WiNIHINR BB&REHI Y LFY
PpUW pUWPpPNHN DODSMiQ V]iPtWRWW @EYHNHGpVpQHNHWHE
LOQWHQILWIiViUD Y LRAVA DALY W VDIGH V¢ (@ 2 WPOW HWRIGIMORP QD N
LOQWHQILWIiVYiOWRIDY W1 PPUIN PEN | HU Ji GWp D 6 NP DOVD SpWi Q X J\D C
PpU WHU+OHWHN HGS CE]RHAOW X /g Q p B OVH QNALIEVR A V i WQWWH QD SD V]
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iEUD $ PpU NDNRQINHWUIFLY QYHNHGpPVPQHN VHEHVVpJH
pV P&YHOpPVHN HVHWpPQ D] LG 1+JJYpPQ\pEHQ

$ IHQWLHN LIJD]JROWIN DJRQ G|QWpVHPHW VKRIPEMHQ M PRSP P PWIL
PLDWW D WRYIiEEL PpUpVHNHW D PHJIEMWDWNEEQRS U pVRU M U/
N|JOWVpJIV]LQWS& 7 (672 P&V]HUUHO Y pRBpHRV DG DLW RND WH IQLGEM
WHNLQWHP pV ILJV\HOPHQ NtY+O KDJ\RP

4.1.2. A kumulalt és az iiritéses mérési eljaras dsszehasonlitasa

$ PpUpV VRUIQ WIiEOi]DW P pEAPIND PX W\ WRIRV & I HINJHMQ |
1+JJYPQ\PEHQ $ N+O|QE|] SDUFHOOIN HNPM/MEHY \DJH BILUQHWL F
PHJIHOHO D] HJ\HVOPMER O pMHWHWEINIO] WLQMW@BQ]LS V]iQWRWW
NLERFViWiVD D OIDM® WHQ [NYHEEL Y ND]WSPFOIDD]pWiD P&YHO

$ WiUFViV ERURQiIYDO pV D N|]pSPpOH QD EMQ YID ® pRIAAY HO W pS\D-
HOPPOHWL WUHQGHNHW PLYHO PLQGWONKjUN MRHE HSRQW E Dy
P&YHOHWOHQ SDUFHOOD UHIHUHE MpE RQU YV VpR/QIV V] i © pMROW
PHIMHO|OW PpUpVL LG SRQWRN HVHWEENMRQB HDPWIELDYQ H VDN
HOPPOHWLOHJ QHP OHKHWVpJHV DPHQDQQEWEWD DNIRII X
UHSUH]JHQWIiFLYMiQDN WHNLQWMeN YRLMHI® UDX W IOBHREHAMY i YH B B
NLERFViWiVL pUWpPN QHP pUWHOPH]KGIDW QPNYHWP HEERQL ®R W
NHOOHQH OHQQLH

iEUD OpUpVL DQRPIOLIN D KRVV]~ L@WYBEM LYV LGHN

8J\DQH]W D MHOH@®VRPJHWpW PG D V] W@ DRpUW DGDWDLQDN |
D PS&YHOW pV D P&YHOHWOHQ WHU«OHW HVHWPEHQ LV iE |
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iIEUD $ NXPXOiOW PpU NDPUiIN NDPUDNRQFHQWU|
EHN|YHWNH]HWW DQRPiOLiN PpUpV

$ MHOHQVpJ PDJ\DUiI]DWD YDOyYV]tQ&®HJ | B P HVRW\L DO §¥ LPR] IOWD \
N|[UsO D NDPUIEDQ OpY QpO NLVHEE PFQAERI® N HAOHWDNH JHW |V i |
OHYHJ W (PLDWW V]iPVIHU&HQ QHP pNUWPNIDOKN VD M DA RN NR
FVINNHQpPVH XWiQ WDOiOKDWYN PLYRK ®HP HE FPHWW pK EHQDF!
D NDPUDNRQFHQWUIFLYW

$] iIEUD D OHV]WHJQ\ A$ ~ PpU WINRLIBWNRPXOIOW R pYIpN
PpUW pUWpPNHNHW PXWDWMD EH -yOKRWWHDWQNKEIFLYWRG N
PpUpV WHOMHV LG WDUWDPD DODVEW| QMRPOQWBEBDV]WDOKDWy D

IEUD $ PpU NDRQMNH2NVUIFLYMIiQDN YIiOWR]iVD D] LQNXEI
PpUpV

$] HOV N|]JHSHV LG p\D UW D W~ ERN UpWIQe O [REJPp VP &OYHOpPVL HOM]
NLERFViWiViQDN |[VV]HKDVRQOtWiVD H\H®@H WL Bl ONK B X\0 i[VW ]
YL]VJIODWDLW LV HONPDHPWHKRPX0i QWY BPUBPYUW @MWpNHNHW
LOQNXEiFLYV LG 1+JJYPQ\pEHQ

$] iIEUIQ PHJILJ\HOKHW KRJ\ D NDPUNNRQFMB W MV]LQ W R QY B/HL
WHU OHW HVHWPEHQ D PpUpVL SPQWIBHFY i] RDNWLHANHILESIGU F X
XWiQ N|[YHWNH]JLN EH $] iEUIQ D] H]HMHWGSRRYWRRRIWIW MR @ P!
DPHO\ D ELJRQ\WDODQ SRQWRVViJ~ PpUpVHNHW MHO|OL
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iIEUD SN&DFHQWUIFLY D] LOQNXEIFLYV LG |IMEWpEHWEHQ I

$ iIEUD PXWDWMD D NXPXOiOW NDPW ML NFEQ ¥ MWW LFHL.Q B |
PpUpVL HOMiUiV HVHWpPEHQ D PpUW WRMWHIN H®NW i¥EQiPR O WPHR
NLYRQWDP D NDPUD OHKHO\H]pNVRIQRHQ WURMLy@p JRPMG &P pU
IVV]JHIJH]WHP D NDSRWW pUWpNHNHW JE HOP|pQHW p VNP X D PQWN
iIEUIJROWDP DPHO\ PiU [VV]HYHWKHWR]R W\ XU © MH R N/ ViH P
QXOOD LG SRQWEDQ PpUW OpJN|UL NRQEBGWOQYMLY®DQHRULIW.
N[JHOtWHWWHP D]pUW KRJ\ D NRQ® HQRADUWNEF LY HINHHON H B® \O WK

PpUpVL HOMIiUiV OUHRMN M LD [H|OWW VR Y ID® pI\DH ND FRGHRYp Q N+O|Q
&2 NLERFViIWiVW IHOWpWHOH]

iEUD $ NXPXOiOW pV D] sUtWpVHPp B pV piV BAV pHE KDV FDQ @y |
OLQHIULV UHJUHVV]LYMD DODSMiNX PDO-M\AWY \pHINV bl D BN & iF/QP|

$ PpUpV HVHWPEHQ D] «UtWpVHV pVQW MDXRIOO LD HPVH] WpHA

PHUHGHNVpPJpQHN KiQ\DGRVD W B U JO® W RIW VA \p N \WDp BVH Q F D

KiQ\DGRVD N|]JHO DJRQRV D]RQE D Qy DDUDHQHDUMREE IN VOHQE® Bl W W
WIiEOQOi]DW

$ PpUpVQpO WDSDV]WDOWDNKR] KPVRIQOKY BWD EM|E ELV [N W
OLQHIULV 1+JJYpQ\H\N PHQHEERWDPJIpQ WIiEOI]DW
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WIiEOI]DW $ NoURWQNHY P\p F V M NWEHINMWS NOHIQUHH NLBVO HIQ © pi W
D] HIHNE O V]iPtWRWW pUWpPNHN HOWpUpVH

e Kumulalt mérés Uritéses mérés eredekségek
Mérés szama Miivelés hanyadosa
( WIiEOI]DW Jr Ji

Sl fi
[

Szantas

9. Tarcsazas

Referencia
Szantofoldi kultivator
Szantofoldi kultivator
+forgoborona
Referencia

el el el
— 1 [ [

—
—

— — — ||

$ PpUW pUWpPNHN HOWPpPUpVH HOOHQpPWH ®NOOWE|}JIINGDI
PHUHGHNVpPJpQHN VRUUHQGMH D] HJ\HW [P pNJOP/X/RiOR DPVR B R ¢
PpUpVHN HVHWPEHQ LV (]JpUW D KRAPW]-Q h QN XEL FRyWplV/E& HHVOSM i\
NYDQWLWDWtY PYyGRQ QHP KDV]Qi©OKRWYINpDp QHER PWIKRW
8J\DQDNNRU D PpUpVL HOMIiUiIVRN |V & YHKIDpPWRIQIOWY /I VR U B ON Y
D NDPUDNRQFHQWUIEUYHFOH R B H Qe VS R Q WKIDG DOV R K CD/MOy N D
P&YHOpPV DJRQRV L@ FB\R QW EPQHPWHID]RV|UWp QLN

OHJILJ\HOKHW D] LV] KRpD LN HD|Q ] NYRINNCOON PY MM HG P p Q\H N
HOV IRN~ SROLQRPRN PHUHGHNVpJHLQHWN RiQND B8R N NRIN HL
UHQGHOOHQHYV FV|NNHHIpV B QWHNOEWN (VEEMHH Y DQ] DI MBOOHP] T
PPUHWWHO pV D OpJiWMiUKDWYyViJJDO

iIEUD $ IHOVI1tQ lrBydzdsUHJIWXPRIN $ IHOV]tQ lzdards] M M/JI QN X P F
XWiQ YiO\RJ WDODMRAQ PpUWp@W\RJ WDODMRQ PpUpV

$ QDJ\PpUHW& U |JDU DLNDFCLE WAY-HO W+ B|\D t WV HHW bIQ| IDKR RQA]VD pV SR
W|OWL NL D U[J|N N|JWL KEJWDiNRN DM PEBQWDVSYyUXVWpU V]i]DC
pV H]]JHO D P&YHOW WDODMEDQ KRUREEQWH Y] \DD Q pd YWYWH U K\
NDPUiQ NtY.OL OpJPR]JiIVRN D OD]DiWVWWDID 8 R KHNHIUHN DV ND ML
(]JpPUW D WDODMP &Y HQIp U CKDBWN R D L Y BKD]® DN VW DVIKHRO RpUHW | s
FVINNHQWHQL YDJ\ Q|YHOQL OHKHW iDVJRNQNWKEIBUYDULG\W U [l
HVHWpPQ PHJIRQWRODQGY RO\DQ NDPUiRp&DWiHoDD WiDHO @ HRP\
WDODMED EJ\ FVINNHQWKHW D Op3PRJH]NVRM B DXMDiMDR No-H WD K
pV LJROiFLYy PLDWW MHOHQW VHQ BM IR O\D\QFOONKMRAUMD D& P B Op'
KDWiViQDN UDQJVRURORNDDPiD iW D RDIMDRJWRONE BPRODIV PLDW W
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4.1.3. A minimalis inkubaciés idé6 meghatarozasa

$] *UtWpVHYV PpUpVV pHIHWUD\G OH K H\W DIEE LYD WIKRWIP~ V]iQWYyI|O
HOYpJ]pVpUH (JHNQpPO D PpUpVHNQpPODD L@MNNXE|FRyWDBU B VKB
WHVIL V]*NVpJHVVQY BGHED NWNRXEDPILOMRO YDViV ELIRQ\WDOD (
KLED MHOHOQWD @ BEDMH@WIBI® PpUpVLPKQEVUDQ NKEDRLWVDLBL@HJ
PHJYL]VJIOWDP KRJ\ D NDPQBDHHWHIFLE2PpUpVPQHN KLEIMLC
EHIRO\iIVROMD D PpUpVL HUHGPpQ\HNEI® MW RN HW E R K ¥iH
IHMH]JHWEHQ EHPXWDWRWW V]iPtWiV hJQOM NO ¥ WDYHW WD \B O
IHO-OHW DODSMiQ KDWiURJWDP PHJDD P p UiE\WL K VE HVP O $ 10 MUHG

iEUD $ PpUpVL KLED V]i]DOpNRXRBIiRMDPpU P&V]HU
pV D] LOQNXEiFLYV LG 1+JJYpPQ\pPEHQ

$ PpUpVHN WDSDV]WDODWDL V]H UQL\@W DVRMDY @[ RIOY D WiR/Q Ak
SSP N|]|WWL WBRBUNWR®IQ\ED H iEUINNWH]WWDOPWHUYDOO >
PUWpPNHLKH] WDUWR]y V]iPROW HUHGRMMIHNHIW DPHO\HN D

iEUD $ PpUpVL KLED D] LG IEUMpQ\PEHEVD KLED D] LG |
PpU NDPUD SSP NRQFHQWUPPIUy N\D® WIR]i\5[5 M WRWFEA QWUIFLY

/iWKDWy KRJ\ DPHQQ\LEHQ D NDPUDNRGRHNHY UiNLE RPPRWIMWV L
PHIJKDWIiUR]iViQDNWVIBN WiV R PDWDU W OL@GL PDRIQL® NXIEW FLYyW p N H
D PLQLPiOLV LQNXEiFLYV LG W SHUFEHQ KDWiUR]JWDP PHJ

4.1.4. A csonkakup és a hasab alaku kamras mérési eljaras osszehasonlitasa

$ pV PpUpV WIiEOi]DW Y LR W Uipo/D WHRRN iBp € @ B p D] H\D
PHIJYIiOWR]DWiVD PLDWW D N+O|QE]|] JNRP VRN @ KpWHWIWQBD
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DPHO\ D] DGDWIHOGROJR]iV VRUIQ D Me|JE li OPMURN DR N WL
NHIJHOpVpW VHJtWKHWL

$ iIEUIQ PXWDWR® pEHi\D pO/p DN B ¥ BINPIPUH NP\ Wi ploN>W DO PpL
DODSMiQ PHJKDWiURQRWH\Y ]NWER PWMVHRIE B MAB LDDOBEM i Q

$] LQWHUSROiIFLYW D WHOMHV PpURGW VY G WHIWM{WHW WP DM
LQWHJUIOiVVDO PHBKD W QUIRVWDR PWOHID-@M BV B W L B FI-0Q WPRIW /I 52/
$] HUHGPpPQ\HNHW DQ |VWHIMI\WWE DPHO W INDDPSWDQi O W D C
DODSMiQ D NLBERFYQMRWWH&2 NDO WpU HO HJ\PiVWyO

iEUD $ OpJNB YHPUNHY\HPPY QpON-OL
FVRQNDN~S DODN~ NADpRUHL ® Bl pWLY FHKDE/ RQ O tW iV D

WIiEOi]DW $ OpJNHYHUPpPVHV pV INMRONRHYHA N EROWN VYOIV (P i
IVV]HKDVRQOtWiVD

A Kkibocsatott CO:2

Zérus idépont Kibocsatott CO2 mennyisége a mennvisésének
kibocsatasi intenzitasa mérés idotartama alatt y, ,g
2 2 eltérése
[g/m*/h] [g/m?] (%]

/pJNHYHUpPV QpONIOL PpU NDPUD
/JpJNHYHUpVHV Ppy NDPUD

$ iIEUIQ PXWDWRP EH D KRPRNR\G WD B MRQ ¥ MjiiDWAYi P RO
PUWPNHNHW $ PpUpVL HUHGPpPQ\HN D@D S pJIPHW W ) QEYH NP B
NLERFViIWiV LQWHQ]LWiVD QDJ\RQ KDVRQOYy

iEUD $ FVRQNDN~S pV D KDVIiE DIDOINSMNQPUiRROW P
NLERFViIWiVL LQWHQ]JLWiV pV V]yUiVvD
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WIiEOI]DW $ & NYMPUEN NP®UP pUW NIRENR PYA WHK D VR OtW iV D

Zérus idépont Kibocsatott CO: A Kibocsatott CO2
kibocsatasi mennyisége a mérés mennyiségének eltérése
intenzitasa idotartama alatt [%]

[g/m?/h] [g/m?]

& FVRQNDN~S DODN-~
PpU NDPUD
& KDVIiE DODN~ PpU NDPUD

$ NLVHEE WpUIRJDW~ FF\ORODN BDYS BOWEYID S ROMMEDNQ QD J\
LOQWHQILWIiV pUW ®N Vi W B DD M VK B B/HIWRDIWP@D N V ID PIHIGIG P p Q\H N
LV PXWDW -yO OiWKDWy D]JRQEDQ @RXHW B OMHA EP P O PWL~ LFQWE
PpUpVL HUHGPpPQ\HN YDULDQFLiMD MyIYN-O AHLO/GIEYD OPY RIYH BV
HVHWpPEHQ (] DO INS-MR& @O KND ViHE] DVONDY HEEYEH B UHHIGR Q @Q\HW N D SK D
NDPUD iOWDO OH IHESYPMWA OQ DV HRE EHRWQWN LV N|V]|QK

4.2. A rovidtava mérések eredményei

$ UIYLG LG WDUWDP~ PpUpVHN FpOMMOHMUMYIW PiRppyyWw H
P&YHOpPVL HOMiUiIVRN UDQJVRUROI DI RW®MWN |$ HW N HIFWHY I WHER
D NXPXOiOW PpUpVL HOMIiUIiVVDO Y pJEHLWWRD\R/DUDD/GIN JDD PRA
KDV]QiOKDWYN D NPLHERFWWPRWIHE2NYDQWLWDWtY PHIKDWiUR]
PpU WHU*OHWHQ D]JRQRV LG EHQ YHKDW PARNNPNRW WD|®DP D
NHGYH] WOHQ KDWiVD D WDODM P LNRURW X PNIM PUXOD ilOWDPR Q RV
DJRQRV LG EHQ D]JRQRV WHU+*OHWHQ W\PH JHWWD JP Y H OV \DR IR
PXQNDJpSHNNHO P&YHOW PERMMIWHAD> QUWHKD&RQOtWKDWY |
UDQJVRUROKDWYN BHQERMpM BWWSEZDMNRR N NDHBKFWRQN DF
NeO|QE|] PLQWDWHU=OQOtNWNN W PIpANWY DWDMIN i VV DO

$] HOV PpUpV WIiEOi]DW P p U p@V ] A p®M D \DV N+IOD @ R [Q O P
YROW DPHO\QHN HUHGPpQ\pW D O | B MAHJ bl P\WEH® FUVWQEB W VT
NeO|QE|] P&YHOPpPVHN |VV]HKDVRQ O tWH VR p PH @ HO Pp Wy Mo S PIH
YRQDOIEDQ W|UWpPQW H]pUW HQQHN VP bip B LWHUF\Gi R p BRHIR QiP
P&YHOpPVVHO DKRO INR®BEHDPWIRL §2W HDUWHOM N\ EPRFYGINDW i W

$ PiVRGLN PpUpVVRLRYDW P pU pViERR ORDY Bl Op DHME|VV]HKDVRQ
$ PpUpV NH]GHWHNRU D N|[UQ\H]HWL K ® B& YROMH VS PP P ¥V VIRNK
PpUpVW WDUWDOPD] PLYHO D] HOV PWWp\QHMR iRO W] HUK K
PXOFVNXOWLYiWRU YL]VJiODWiUD $VPRURIDLN YPmpld H W WRYL [/ PiX
QHP YHWKHW N |[VV]H D] HOV PpUpV@pD RpU\WMD W |B &Y PI@\HHN
NJUQ\HJHWL pV W D GIRMWK VRHQ VHOND BV MNP EHIR P MRWR] D W HOV
HUHGPpPQ\HLW D iIEUIQ PXWDWRP [EH VL] SROMRIDRpOW pw
MHOHQtWHWWHP PHJ $ NXPXOiOW PpWWyNHNEMQ i W |[RMDIOW iE
OHQQH KHO\pQYDO P i \BRRpLUIND Py B PR} Q VWIN PHHUICHOGRAH WIEWM Q N|]O |
$ PpUpVL HUHGPpPpQ\HN DODSMiQ PHJHWOHDNS NyJ DWWy V Ki R I FOWRAL Y
D OHJLQWHQINYLEREWDEZ/D $ YL]VJIiOW VNH B RFNVVWHIN UDQ YHR U Y
Q|YHNY VRUUHQGEHQ D N|YHWNH] REYBPHOKODD WINH UV
N[]pSPpO\OD]tWiV JHNWW WENH QUIRHIOHID GOHRMHWGIFPO BPH] YRQDOIl
JHULQFOHPH]HN N|NWRGQF PO WW i RLDyP WD®RMNJ iMO DISAVH Q \ My®D @/i W K
JHULQFOHPH] YRQD iED Q/]DQ WREWRF WWRIE £0 HY\GPQ ] LW i DWW J P X \
JHULQFOHPH]HN N|]VWAHW 0D IR & YWHIDH WIQ\R @RNHH R H IWH P\H] W i P
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iIEUD $ N:O|QE|] P&YHHNRQMFHQMWIiGLY&R PpU NDPUINEDQ T

$ PpUpVHN WIiEOi]DW P p WDW WHRI\NQMMNU p& M RUJ R DA Kb
QHP iOOW D]JRQRV LG EHQ PLQGHQ P XQNDHKISWWi QKW CDN HN]4x
PXQNDJpSHN NRUOVWRIKD ORQO+WLY P QNIDD @BHIN RIWP LDV PPLYV K
HJ\ PpUPVHQ EHO «OWLK\D WAV |MED DR Q@D MDRIQ* OKQERQ®AD N|U-O P
YpJJHWW PpUpVHN HOWpPUpPVHLE O LV OHYRQKDWYN N|YHWNH]

$ pV D PpUpV VRUIQ XJ\DQD]W D P|¥ QW D DBMRWN R D] VE i WD
D QDSL N|]pSK PpUVPNOHW KDVRQOyYy LEDWDRE@W D FyDSDHEN N
N[JHO D]JRQRV YROW H]pUW D PpUW\HOHBPHQHRBW R ¥ BDYH W

PpUpV VRUIQ D PpU WHU*OHWHN Hp WpW JHWHWHEHQ NRU NR
DJRQRV QDSL N|]pSK PpUVpNOHW P HOMW WDV FDQ RO R§YH GpD/SWN
NLERFViWiVL pUW pQBN DWVDORPAXN PRRYPWOH ] DPOWEVpY D P
LOQWHQIJtYHEE NLERMRGOWDMN YW PNH/MN iE PR PpoU WGPHRQWDEE |
K PPUVPNOHW PLDWW

$ NpW PpUpV |[VV]HKDVRQOtWiVD P L QEBUWND W WD SODMRQI I KNL\E §
YDODPLQW D P&YHOW WHU<OHW HOWRQUDYW H$ D UREH p\WW QRLIDW
PDJDVDEE NDPUDNRQFHQWUIFLYV pUWpKRS\ DUNPWH Q¥D-ODQH N

PUWPNHL KDVRQONBN PO \UpRIPU  @UNY QR VH MA D | HKORWYW pNOHW

iEUD +RPRN pV DJ\DJRV YiO\RGRYQOWIMB @ &Y HIHPNW M|
LG V]IDNEDQ D] *UtWpVHV PpU NDPUIRpHYMGPpPQ\HL DC

$ PpUpV WIiEOi]DW PpUpV RWRRUJ QY NG WL HY pW RtW I W WR
iEUD {OWDO P&YHOW WHU<OHWHN NLERFYGWMPWQ PR Y POV
IRUJYERURQD W|P|UtW KHQJHUpPYHO YpJ]JHWeN D P&YHOHWHN
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$ PpUpV HUHGPpPQ\HLW D iEUIQ PXWDWRP EH

IEUD )RUJYERURQD KDWIiViQDN WRIWR]RWYWLWHUHGPMWHB

$ PpUW HUHGPpPpQ\HN DODSMiQ OiWKDWYW KRHWU DO NWPIE Y 8 VWOP/E
QDJ\REE NLERFViWiVL pUWpPNHNHW PrUHWHPQ P QDN DN Q WHLGY i
KRJ\ D IRUJYERURQD X®WWPD pPL DNWMWHADWYW DSDMKP RRYWIH]HW N |
MHOHQW VHEE QDJ\REE PpUWPpPNEHQ RFOUUNIKRJJPIXVRNW [YRi DD
R[LJpQWDUWDOPD PtJ D NXOWLYiWRUR]R MW NWD WU NDHRWD OHV H
QDJ\REE U|J|N EHOVHMpPEH QHKH]HEEHQ MXWRWW HO

$] PpUpV WIiEOi]DW PpUpV URRUYD ON NRWEY QVRW N R
N[]JpSPpO\OD]tWy iOWDO PI&IYHRORY i W HU QMHW|/N B KDVRQOtWiVi
DJ\DJRV WDODMRQ $ PpUW DGDWRNDW D iEUIQ PXWDWRF

$] iIEUD DODSMiQ OiWKDWy KRJ\ DHO DQHWMRIDWK PW FOQ B X CPW U\ |
PpUWHP YLV]RQW D OD]JtWy JHULQFO KFH]GIL\OKH YR S B DOWE M
LQWHQJtYHEE YROWDI)MNNERBVDWNY] p S/PpBONQD PIWLyV HRHHI ILI\H O k
HQQpPO D PpUpVQpO D JHULQFOHPH]HNM NI DW/ONGRIpN D PEW bl 1D Hi M
PpUW pUWpPNHNHW O FHQW/HN JGIDID FENRVKRO\RJWDODMRQ D
D UHSHGpPV WHUMHGPVH LOQWHQI]tYHhEE RRAWQ pM DY tD\PQ N IU\RE
V]iPiUD HOpPUKHW Yp

iEUD .*O|QE|] LQWHQIJLWIiV~ P&HHOpPVRMNUYY]VIiODW

$ NXOWLYiWRUUDO pV IRUJYERURQPYR® CL WV HPHI Y H\®I\U WV HQ WOHQA
FVDN D P&YHOpPVW W]} plinpOIQQ €0 WD GB MW B QWDRR PEAL QiOW Jp
DODFVRQ\DEE pUWPpPNHNHW PpUWHP PALIQW O VFMON 8SNIXDDQWLNT
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PHIJMHJ\H]QL KRJ\ D] DJ\DJRV YiO\RJWWQ XMRQVD NRHNYyERP R
$ WDODMIHOV]tQ YL]VJiODWD DODBWMR® Y iO\RMWMDEEDM RIQN LU DN
YROW W~OV~O\EDQ RRYJI| INpRQRWP FPNRWD\ODIM DY|PILN E HQWHMp EH
PLNURRUJDQL]PXVRN QHP YDJ\ FVDN ODVWD/E BDIR WX &R DR/Q\
EHNHYHU NHYHWHKD WpWIWhpMEHQ pUYpQ\HV-0OW

iIEUD ORU]DIN Py TRONBWWD WDEODM $ WDODMIHOV]tQ NX
IHOV]tQ NXOWLYiWRU IRUJYERRIIRBDRURQDN RKEBXN M@ X W iQ
homok talgjon UHSFHWDUOY KiQW iR IUDERBPDPWINUOY KiQWiVD XWi

$] HOYpJ]HWW PpUpVHN WDSDV]WDODWE |P ODBOIDM P OPHR® GKoS
XWiQ PpUKNME RV iWiVW | NpQW D P&YHOpPV WMDIMNIRQNMI Y D DOD B
D NHOHWNH] DJJUHJiIWXP PpUHW EHIRO\iVROMD

JRQWRYV PHJIJMHJ\H]QL KRJ\ D U|YLGWIiY -P &PYprU@y\H NX WIlDH.G B @
NLERFViWiVUyO DGQDN PHJEt]KDWYy LQRRUP HILYWS O $ R VW) DEE
NLERFViWiV HIWUDSROiOiVD D] H®YM{® WDV VPP O pWHING RAVD W I V/J
XWiQL WDODM MHOOHP] LQHN KDWi\]jpDWP DD W|WLBGRNG YWDW RS
H[WUDSROiFLYMiUD FVDN PDWHPDW LN BMID®DD MQ \ PQ QW CB-RH W O\
ELRNpPLDL UHQGV]BU H\W N D S RVGIi\W b H@D JIJRBL JRRUGBRPIPDJIEL
WiPDV]WMD DOi D PpUW NDPUDNRQ®HWWWDi PILY GDW R SID \D] WD C
V]yUivVD LV DPHO\ WY DVHRW\QWHW EIHG) RMRMLY $F L H @AWDSIRD
YDOYV]tQ&VIWKHW HQ QHP D NLERFVIVEN B H@DYW pNHE R E B IWW
HOWpUpVHN MHOOHJIHQPY Ml DWOW YW B W R W\® DPH KM EVROXO
NI[YHWNH]WHWpPVHNUH H]pUW D UHQGHIONEG]pVE& W DOWY PBG |
H[WUDSROiIFLYMD QHP DONDOPD]KDWy NDL BR O YQ\E FIW B Q SVRL @VDW
PHJKDWIiUR]iViUD

4.3. A kozepes idotartamia mérések eredményei

$ N|JHSHV LG WDUWDP~ PpUpVHN FpOHFL\DV P Q R @ FRPYTHDI MO/
LG WDUWDP~ YL]VJIiODWD D NLERFWW VYLPRGH\E OP & DIOQ BV 6
PRGHOO HJ\*WWKDWYLQDN PHJKDWiUR]iHBLW W OCOMD V&I2 D R
OHJQDJ\REE YDOyV]tQ&VpJIJHO EHIR O\QXRHU BRM\DHALDWWEB N DO D
LVPHUWHWWHP $ NLW&]|WW FpORN HOppALp HIUHENP NG YHHWHNH |
N[JHOtW D IL]LNDDERWRPMW LULIREOBPEAHYBONRRGHD pV D]
DONDOPDV UHJUHVV]LYy DQDOt]LV D O BRHWL W 8 XW DUMAD M+ PR}
WIiEOi]DW DGDWDL DODSMiQ YDOLGHEWW®PVDJ |€ 0Vt RW BRF
LOOHVINHGpPVPQHN HOHP]pVpUH V H]iOWDOH®@ UPRGHGIO
PRGHOOSDUDPpWHUHN PHJKDWIiUR]iViUD
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4.3.1. A talajmiivelés utani CO; kibocsatasi modell kidolgozasanak eredményei

$ P&YHOpV XMUBRFRYAWIVW D IHMHIHWEHQ RWJHRI DORPDY R U
VRUIQ D WDODMED NHYHUW OHYHJ LRDWDWNBDy YWUEBHWH Qi MND ¥
IRO\DPDWRNUD MHOOHP] K PpUVpPNOHWI*JJ VpJ EHIRO\iVROM
$ NDWDOL]IiOW HQ]JLPUHDNIFER FKDWIW i URDO\ID RPWD D HJ\H
NLERFViIWiIV K PpUVpROHW | Q@D SAp XHPH P WPNDAH W ULQVURNG RY D J\ L\
HI\HQOHWWHO MHOOHPH]KHW

$ NLERFViIWiIV OHIREAY I WpREHIRODISMHOUHQ VPIWRDWY I+EJYPpC
MHOOHPH]KHW DPHO\HN D NLERFVIiWI WMIHPRIQMQ2O® NLGROJR]Ii\

D E
iEUD $ WDODMP &YLHERFW XWVQL &2
D K PpUVPNOHWI«JOMpOMUH GE] L RDMWDRFQ y-UDYMPQOIMNBIDUIi]R OV

$ NLERFVIiWiVW E NIRIG\NHRO D MHQ HOJA Y |VMNHIN JRU\NYHEYO NDS
HI\HQOHW DODSMiQ IHOUDM]R OK D WF Vils ®.OYDpSA N RN CBHH DJ VAKKIR
DJRQEDQ MHOHQ HWOQKHMBHQPH]Y BE PD B B 6% M W \WALGELDRZi WiV p\
P&YHOHWOHMLMEBRGDMV&ZQDN N-O|QE|] VpJpUH DOWD]§ DAHEYH B
KDWiVD D] DHURE EDNWPpPULXPRN HQ]LHQ HDRN E WtlYU DU i Q PEDD \W\
1« JIJYPQ\pUWPNHNHW

(t-co)
W=(@) (sin(cy t — ¢y))
DKRO
w &2NLERF[;I\§2—;|;}NiV
A D] HPLVV]LY NH]GHWL pUWpPNpPW PHJDGyY HJ\«WWKDWy > @
t D P&YHOPVW N|YHW HQ HOWHOW LG >K@
¢ D] HPLVV]Ly INQPAHENMQPV@IW PHJIDGyY HJ\«WWKDWy > @

¢; D P&YHOHW O HQ B/RHFIY ¢ & HWV QDN WS RH I D&Y VHLIB HWMW KDWYy > €
¢, D NLERFViWiV VIJEQWW RIDSHUJILK@®GW RO YN WiK\D Aty J> @

(EE O N|YHWNH] HOHV V]H HIOMQOI + J OYGRN RFOWH B pIE LY R Q\p UW p
HJ\ HISRQHQFLIiOLV WDJJDO H J\-5@ O MAW N HD R FBORGDHQFD i © RY
MHOOHJHW PXWDW iEUD

= (05 e+ (457)

2
DKRO D MHO|OpVHN PHHHHADHWNEBQ PHIJDGRWWDNNDO
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ON ON
o - ¢ o 05
8 1000 2000 3000 4000 5000 6000 7000 800D 9000 10000 70 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Miivelés o6ta eltelt id6 [egység] Miivelés o6ta eltelt id6 [egység]
iIEUD $ HI\HQOHW JUDILEXYD $ HI\HQOHW JUL

PHIJROGiIVIQDN MHOOHJIEUI]RIDIRDGiIVIQDN MHOOHJIEUI]F

(] PHOOHWW N|QQ\HQ EHOIWKDWYy ]KRJ KD WiNGQ GH DINHD] PNLUPHH WG
D NRUIEEL VILQWUH FV|NNHQpPVpYHO ]PHOH &Pl PWWDD FR.& X HDE
NLERFViWiViQDN L QOMMQOHW i WD ODRE Y HLYW MpUHUNHQO K

$] HO ] HN DODSMiQ D W DO DNLFESRFOWWAN ONH MUHMWABRZHW DG |
PHIJROGIVW PHO\QHROIMDIDNXV iEUIQ OiWKDWy

W = <(M) (sin(cy t — cz))> + (%) +

2

DKRO

W &2NLERFMHWIV
m<h

A D] HPLVV]LY NH]GHWL pUWpPNpW PHJDGyY HJ\+WWKDWy >
B D] HPLVV]LY PLQLPXPpUWpPNpPQHN NWMyGH@®L pUWpNpPW PH
t D P&YHOpPVW N|[YHW HQ HOWHOW LG >K@
¢ D] HPLVV]Ly INQPMHQANMIPV@W PHIDGyY HJ\+WWKDWy > @
h D P&YHOHWOHQ WHU-O[D;ln%ﬂ PD[LPiOLV NLERFViWiVD
¢ D P&YHOHWO HNQ BE/RHFY & HWV QPN WS RH 1 D&Y VLB HWMW KD Wy >
¢, D NLERFVIWiV VJEQWW RYD SHIUILRK@GW RIO y<G Wik\D Ry J> @
j D P&YHOHWE)FRIIQVW\HUHQ)IBINVFN_I%—’QPXPpUWpNH

iEUD $ HINXQ CPHHW RIU®IViQDNIWEHO OHJIEUI] R

$ NLERFViWiVL PRGHOO V]HUINQER BV PRIVIDOW Wy W+HOH) BRQ
NLERFViWiV V]ILQWMpW D]JRQEDQ N|QQ@HQLEHWDNK PR &RJ
OHFVHQJpVPYHO D P&YHOW WH U+ O HWD P& IY Pli@H. W OIH & RF N UWOH
D EHOIWKDWYyY PIQimV M BYFOONRVWHEE pUWpN
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$ HI\HQOHW EXUNRUYJ|UBpL HDOIOWHW HRNER@HQ FLIiOLV 1+JJYy
EXUNROYJ|UEH HDHQNQEWFVIWQYD SSIDOLPRPWY EPXUNROYJ|U

HIJI\HQOHW D] pMVPLIQLDP X\"LiBR BGIMD VORI HXUUNR DYyJHUEH DV]L
P&YHOHWOHQ WHU-RMHWPNPBER PYIWDYV MMy HEXVYNRPSWRWIMD D
WHUOHW PLQLPXPpUWpPNH

W, = ((Ae(tco))+h) + ((Be(tco))+h) +

2 2

W, = ((Be(f Co))+h) _ <(Ae<fc0>)+h) +

2 2
DKRO D MHO|OpVHN PHHHHADHWEBQ PHIDGRWWDNNDO

$ HI\HQOHW iOODQGyY QDSL N|]ptXKL e pWsH NO A &NUHO p YD N
UIYLG LG V]DN MH DOPH NIRJK HDWQ IYS$IO K P VW Wo|{DSHW MQPINHS QHP
(]JPUW D WHOMHVVNJ]~p WEHN pE HQH KRRY HOL YQPPUPYHN K PpUVpN
ILJJHOHPEH YpWHOH LV LQGRNROW OHRKHWI QNELEEHRR@ VD W itV WH \@
1+JJYPQ\QHN WDUWDOPD]QLD NHOO DMpIOHOH K] P VPIVQ X\DJIRW WK
NLERFViWiVL PRIGH®»G TH Q| YHKDNWY OH

W = ((@) (sin(c; t — cz))> + (%) + (C sin(c; t))

DKRO
w &2NLERF[§§—£}NW
A D] HPLVV]Ly NH]GHWL pUWpNpW PHJDGY HJ\«WWKDWy > @
B D] HPLVV]LY PLQLPXPpUWpPNpPQHN NWMyGH®@®L pUWpPNpPW PH.
C D] HPLVV]LY pY HDW LORIDGRYNGQMiWyPH @ Gy HI\+ WWKDW
t D P&YHOPVW N|YHW HQ HOWHOW LG >K@
¢ D] HPLVV]LY INDQPAHQANMINVV@W PHJIDGyY HJI\«WWKDWy > @
h D P&YHOHWOHOQ WHU-O[I;ln%M PD[LPiOLV NLERFViWiVD

¢; D P&YHOHWO HNQ EARHFY { O HWW Q2N WS RH I PGY VHBHMW KDWY >
¢, D NLERFViIWIiV VIJEDQWW RMD SHUJILK@®GW RIO -GN WiK\D W J> @
c; D P&YHOHW O HQERFYiWHWQIN pYHV SHULYGXVLGHMpW P

j D P&YHOHWBDRIRVIWH WV »QBIMW Fr\Ll%’gPXPpUWpNH

$ HJ\HQIOMWL W REHOQ NRRUGEQHWBHHEWV]ROW [+JJYpQ\W
iEUD $ H INKX@ OPHHW RIU®IIVi Q DANIWCH OO HJIiE U] R

$] HOYpJ]JHWW N|JHSHV LG WDUWDP-ORNMHW NNERFIVSWIiQL RARGL
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QHP KDWiUR]JKDWYN PHJ NHOO SRQWRWU PJPRO WW\ QM| WOD R)
LQIRUPiFLY D VIH]JRQIiOLV KDWiVRN ByOP pJyVHW]WGDW\ PHASBIR/DL
FVDN HJ\ pMV]DNDL PpUpVL SRQWRW LWMR\GH QD3I KDHOW Y |E X H NoRJ

OHIXWIiViW PHJKDWIYNR WYHQIS N/YM O SKRF-W B W (@BAHNO I NJJH O H/P E H
N[JHSHV LG WDUWDP~ PpUpVHNUH DONDORDJ{KQ Wk W\B NRK JHUDAA
N[YHWNH]

W = ((%) (sin(cy t — cz))> + (w) +J

2

DKRO
W &2NLERFMHWiV
mh
A D] HPLVV]LYy NH]GHWL pUWpNpW PHJDGy HI\«WWKDWy > @
t D P&YHOPVW N|[YHW HQ HOWHOW LG >K@
¢ D] HPLVV]LYy INQPAHRNMQGPV@W PHJIDGyY HI\*WWKDWy > @
h D P&YHOHWOHQ WHU+OH| PD[LPiOLYV NLERFViWiVD
¢, D P&YHOHWO HQ BARHFY i O HWW QEPNWS R H I PGY VHLB HWMW KD Wy > €
c; D NLERFVIWiV VIJEQWW RYD SHIUILR@®GW RIO y-GV Wik\D Py J> @
j D P&YHOHWBRIRVWHYIQBIW AL PXPpUWPNH

$] tJ\ NDSRWW J\D NMREYO®D WH GW]H]PBR Q RV WNHP]BI\W KNIV 8 B JPR G H
DONDOPD]QL D N|]H$HY VIHN WBOD/SMREO WLH Y J OCHW HPRRERA Wi ViQ I
PRGHOOH]pVpUH $HULQHNLHQLEHRW W WE\LIQ PRIBIHHDMGW NHRUEHQ i E
iIEUD VIHULQWL 1+JJYpQ\NpSHW NDSMXN

iEUD $ HINXQ CPHHW RIU®IViQDNIWEHO OHJIEUI] R

9DJ\LV D] HOYpJ]JHWW PpUpVHNUH D ORN OPD]XM\WQy N HB ®RH WD
H[SRQHQFLIOLVDQ FVINNHQ DPSOLWUYGOMGHOWHDXMIRYpRNUD
DOVyYy EXUNROYJ|UEpWHU DO R&Y N DEIR\FO/HY@I WilNCHN B LIQHGPWK PE X U N
H[SRQHQFLIOLV 1+JJYpQ\ PHO\QHN CHALR SEWRW i WDVDQMAY PID[H.V
$ PRGHOOIpY WpHHRWNHQ DODSYHWVHQ DO RN HNOHEDRURHIGR W iV L
PHJ (JpUW D UHJUHVV]LYDQDOt]LV OMRWH® HPQ UAY| i LDWR&INHHNQDIHHW

PRGHOO V]JLQXV]RV WDJMiW KRJ\ DIQENSRQ HQRLy CEXUWRQO yDN
HI\eWWKDWyL PHIKDWiUR]JKDWYN OHJ\HQHN

A modell illesztésének algoritmusa

$ NLERFViWiVL PR @BDOOPHJ K DWM K R W iH]R)] L HIDQ I HBIHIOQ YIFUOHLIQ H V \
DQDOt]LVPW $ UHJUHVV]LY DQDOt]IDWKHJPOHDOMOQ B & B UNR YUHIMPNRAY
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VIHULQW YpJH]WiMARVHOPRAHERF OOHV]WpVpW
$ NLERFVIWIVL PR GHIDA]UHIW HVOWYMWD B p YK RV]WRW

D PRGHOO V]LQXV]RV pV H[SRQHQFDI®LW RMNL.DMDQ VM QI BY

PRGHOO HJ\* WHIKW Y1 QyBIH DOt pV bl KV NNHHG PBIIKDWIiUR]iV

D WHOMHY NLERFViWiVL PRGHOO LOOHV]WpVH D PpUW DG
$ NLERFViWiVL PRGODOt]U M BHGQH DN YWHYESV WK RQ\ODJ QDJ\ V]iF
IHOWPWHOH]KHW KR\ ID]L KD Ls W p/KIEVDYWSID S RWRGAO pUWpNH Q
NRPELQIFLYEDQ LV GDPWWR GHANH GO O & VH NtH WplDHNY PHOWAM U &HQ F
NH]G pUWpPNHN HVHWXPRN RNiGION P3N KNHWLQ L DPHONH HVpV
HI\eWWKDWyYN pUWpPNpPQHN LWHUIFLy B DO+ QHR QAXIER QWHIBIPILO VE
PLQLPXPRW QHP VLNHU<O HOpPUQLH HMWWVB MIOERFW MOV N HR
HI\eWWKDWyYN NH]G DpWWRN HLiQ/HN PHOKGRN B ORHFPJ W PE INH O O
(QQHN PUWHOPPEHQ D P&YHOHWOH® B HILERFW i WLER FP\R &/H\Di (
WDJMiW PDMG D] H[SRQHQFLiOLV HWDW piX\M VDp E & QHIOWHWD M P 3 8 |
pPUWpPNHLUH $ PRGHOO NpW WDJMiQDPNLLOBOHGPYEOMHNV R O
PHIJKDWiUR]JWDP D] HI\eWWKDWYyYN Y iUKIDWYW K b @M NI DRSDYND GH K
NLERFViWiVL PRGHOO HJ\HV WDJMDH®BIN [PQ G M H Wi Wo]\WM LLL QW
DQDOt]LV XWROVyY OpSpVH D WHOM®GXPPRGNRD LL@W H YJWOpR/NH N
PLQLPDOL]iOiVIiYDO D PRGHOO WDJMEHIQN KIDWHVIWp WH ] G
KDV]QiOYD

$ UHJUHVV]LYDQDOOEVIWRMPWPPODWIRULPXVD D N|]YHWNH
Az adatbehivas ([FHO |iIMOEyO W|UWpPQLN DPHO\ W3Q WML
LG SRQWRNDW pV D] HIHNKH] WD UWR ED P g\UAN/i DFRGMW R N W\ K
Adatok interpolalisa: $ PpUW DGDWRN QORVYOIWNEDEWHHOWHHI]INHG
LG VNiIiOIQ PLYHO B MpW ph/ NFILERKWMELNSIM) QY KOWWIRIRP P/
D] DGDWIHOGROJR]IVWHPHN pN HY B Pt WDp VPop\WHAVU DREMIY RN WL Qt .
LG VNiIiOIQ HI\HQOBWERW RNNDWJOYYIH]RHWO HH/OQWp M «JJYPRAC
LOQWHUSROIOW D GD WRQAUWKRDAD REOO REIKO®MWY N $] O WMPIVENDU R
HKKH]
o IHORV]J]WRP D] LG LQWHUYDOOXPRWJHUL®MW\VpJUH D

dt = tmax—tmin
10000
DKRO
dt D] LG VNiIiOD IHOERQWiVD
tnaxe D] LG LQWHUYDOOXP PD[LPXP pUWpPNH
tmin D] LG LQWHUYDOOXP PLQLPXP pUWpNH

o PDMG D ILQRPtWRWW LG VNiOD V]HULQW pQWHNBSR
LQWHUSROIiIOiIVD D] OHtUWH NDHDBIMAME BQW R VP RORWR®| RV
LQWHUSROIFLYYDO W|UWpPQW

Adatok extrapoldlasa: D PpUpV HVHWPpPEHQ KLiQ\]ly DGDW @ &Y H
P&YHOpV HONWBRFWR2ViVD (]pWRWDIW Fp P YDHI®PW WODNVWL
HIWUDSROIOQRP NHOO PLYHO HOOHUYUNNLERVNWEMQILD\HK
NtY«O KDJ\iVD KLEIipVRRIGHM & [HWIOHHW |AY i WHY GBI WPI& WH.ERW C
P&YHOW WHU*OHW HVHWPEHQ LV PHYMWMJIH L NLJS HPO M ME B G\
KRJ\ D QHP PpUW prUWRDHIMD\AHY YN @8 DER QR K NDRSYPHY NK Pp L
HVHWpPQ PpUW pUWPpPNNHO (JpUW D ¥XLERL]W QUYMPNWR H W
NLERFViIWIVIYDO KHO\HWWHVtWHP $ QLPHFWpV]ONOVIPW VRUN
PpUpVL SRQW D P&YHOpPpVVHO D]J]RQRV LG SRQWEDQ
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$] HIWUDSROIOW PpUpOVL SHQWVIPVSBPOEAMN NN]J]WWWLL pWUW KN E
LOQWHUSROIFLYW YpJ]HN
a) A kibocsatdasi modell részmodelljeinek illesztése: $ UHJUHVV]LY DQDOt]JLVY HOV | U
PRGHOO HJ\HV WD HMBLEBIDRN h O OHLY [RDAMHIOHO YHHN QHN&PHO HW
NLERFVIWiIVIW MHOOHP] HQ LOQNIEE X\QRYLMH B ®OUH\ BN EHHI\R DI,
P&YHOW WHUOHWIWVWHW pERHQHD NLIRREMMHOOHJH D GR
1. A modell szinuszos tagjanak illesztése a miiveletlen teriilet mért értékeire:

$ PE&YHOHWOHQ WOHHIWOHW K REOWIN \PJHQXRWMRW W DRIRIG®ID
PpUpVL HUHGP pQ HNHNH W\H|WUpMp @ Q G R \VF D@POV TR VL W DK RRID [
KDWiUR]]D PHJ D NLEGFW[{\®RQHPRIGELVSWDWM QDN YDWD]
PLQLPXPD D WH O EX WY NROGHHDIO HEDAWAP 8 H PHHQV IOtY@OWDH B« O H
VILQXV]RV WDJ SHULYGXVLGHMH LV PHJKDMJIURIDE GE HQ\:
SHULYGXVLG D WDODM HVHWpPEHQ QMR WJSHH|W Ny B M ¥ LDG H-M
pV D OHYHJ HOWpWH K WV HXMHKN M W GWHVAW F D LO OV \W D
PRGHOO V]LQXV]RV WDJMD DODSMiQ KDWiURJWDP PHJ

Wref = bl + bz Sln (2_7: t — b4)

DKRO
Wy D P&YHOHWD&R}V\AWLUV@[-E@]VNHQ]LWiVD

b, D] HPLVV]LYy N|]pSpUWp|\{ﬁ-X}/ PHIDGY HJ\«WWKDWy

b, D] HPLVV]LYy DPSOLW~G{;n|€g7Li]W PHIJDGY HIJ\+sWWKDWy

by D] HPLVV]LY SHULYGXVLGHMpW PHJIJDGy HIJ\*WWKDWy
b, D] HPLVV]LY li]JLVHOWROY[G]iVIW PHIJDGYy HIJ\+WWKDW\
t L[G]

Minimumeérték kereséshez a kezdoértéekek meghatarozasa:
o E V]ILQXV] 1+JJYpQ\ N|]pSpUWPNpQHN PPFWWWpU R/]p Wi
N|]JpSPpPUWPNpPQHN V]iPtWiViYDO YpJH]J]HP D NJYHWNH] N

Tisi Wi
blz—_;
DKRO
by D] HPLVVILy N|]pSpUWpNp%| PHIDGyY HJ\-WWKDWy

w, PpUW HPLV{/;E%]y PUWPNHN
n PpUW HPLVV]LY[BlUWpPNHN V]iPD

OLYHO D PpUpVHN QH|®NDiRYRW |UG NQ\®MN P D] W. QW /|
KDV]QiODWiQDN HO G\WVOWOQpRRID Dp LQOMHQWJWHE
LG WDUWRPIQ\IEDQ WERNEEHKRHOBYQW pVOH QN | HGS\W R W bt
V]iPtWiVW

o E  V]LQXV] 1+JJYpQ\ DPSOLW~GyMiQDNVPHIKWWIUR
PD[LPXPiQDN pV PLQLPXPiQDN N+O|QEVpJpE O KDWiUF

bz = max (Wrefmért) —min (Wrefmért)
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DKRO
b, D] HPLVV]LYy DPSOLW~Gy[P;n4%iH\}V PHIDGyY HJ\+WWKDW,\

vef, .. D UHIHUHQFLDWHU+OHW PINUIERVM%}IP\PD]KDWH

o E D SHULYGXVLOG/iWHYKDEVOPBFVEHQ YpJ]HP
o HOV OpSpVEHQ BRWIRWRPIYpPQWHID PIDJLPIiOLV
PpUW pUWpPN iWODJiYDO D] DEV]FLVV]iKR] D N|YH

Winerteir = Wref ey — max (W

ref mert

2

) <max (Wrefmért) —min (Wrefmért)>

DKRO
Wiereer D] DEVIFLVV]iKRILE&PRONW-4410YpQ\
D UHIHUHQFLDWHU<OHW PINUIERVM%%}/P\I—D]KDWH

ref mert

o PiVRGLN OpSpVEHQ PHIJNHUHVHP D]RKROQM HUSW E
1+JJYPQ\ PHWV]L D] ][ HWUHGHVDOL W «JF Y p Q WoHIOW pINHH N
YHV]IHP IHO pV D] GIRSHGHHWH W W JoWp 9D QV Y LHWI ROR F
KRJ\ D VIRU]JDW PLNRU YHV] IHO Q B NDDVE ¥ DY D\] Rp\L
D KHO\HNHQ IRUGXOKDWGH®L DKRODp @) UNWpNHN
WHQJHO\W PLYHO HEEHQ D] HVHWBWHHV CH & pNH O &
YDJ\ D] HJ\LN pUWpPNHQ®&BWD (]HQHO R PpWWE D QDDL

iEUIQ D QHP LQWHUSROIOW PpUW pUWpNHNH

iEUD $ PpUW D GHDNWRONH 1S HPUHLIKEDXWALYGR PiNVK R )
HUHGHWL pV HJ\ IkBDOQ\G\@ U SNHNAWMROW D Wil O B V

zZ = [Vt | {(Wmértelt(t) * mértelt(t + 1)) < 0}] ’



(5('0e1<(.

10.14751/SZIE.2015.024

DKRO
Z Wgreorr 1433YPQ\ JpUXVKHO\VHL

Wereew D] DEVIFLVV]iKRILEQPAROAWW-441JYp Q)
t  L[@in]

o KDUPDGLN OpSpVEHQ D] HO ] HNEHQ NDSRWP Pl
PHJ D SHULYGXVLGS NBEEMIVW UPBRNNYWLPOYNVOp FSR QW
WDOIOKDWY GH]DBHIP pW pWM KR L&W O B PO IQ R Y\t \I
PHWV]pVSRQWRN N+<O|QEVpJpQHN iWO QDI HNGMD
NpWV]HUHVH D SHULYGXVLG NH]G pUWpNH

b — 22?=1(Zi+1—zi)
3 n

DKRO
Z Wosrterr 1°33YPQ\ JpUXVKHO\HL
n ]pUXVKHO\HN V]iPD

o E D IiJLVHOWROIiV AHIIGD MW WR N ¥ Q HN HDEW RFAW M FiKIR]p Q
]JpPUXVSRQWMD pV D&]iPAGDSMS® WL NEWAWPNHHR V]HUL

_ bz—274

by = =

DKRO

b, D] HPLVV]LyY Ii]JLVHOWROYGIiViW PHIJDGY HJ\eWWK
by D] HPLVV]LY SHULYGXVLGHMpPW PHJDGY HJ\eWWKI
Zy Wogreerr 1#33YPQ\ HOV ]JpUXVKHO\H

A szinusz fiiggvény illesztéese: D] HO | HNEHQ PHIKDWIE RIRMEWURB pNHN
NH]G G HQ D V]JLQXV] [+JJYpQ\ LOOHV]WPNHQNO BW LN\QWH UGV
[«+JIJYpPQ\ pUWPNHLQHN N|JHOtWpVpYHO pRQ HOIH KDMW € EED W p
NIYHWNH] N VIHULQW YpJ]HP

tend

2
min z (Wref(bl' by, b3, by) — Wrefmért) ’

to
DKRO
Wies D UHIHUHQFLDWUHR F&HMW \DD & 2
ref mart D UHIHUHQFLDWHUOHW PNUBRBRFHMOVPHIKDWIiIUR]
by, by, bs, b, D HIJI\HQOHW HJ\-WWKDWYyL

$ PLQLPXPpUWpPN NHUHVpVpW D ODWODEDGUBOURBEWP
/$*$5,$6ral DODSMiQ YpJ]J]HP PLYHO D] DBEBHFN® /W RG
PHIJERQWiIVL NRUOIWMD EL]J]WRVtWMDVDPNUBWHN & QBEU i ®I\IW-L
DPHO\ D ELRNpPLDL MHOHQVpJ PRGHBONQ QHGIKKIMOHW D H®l

A modell exponencidlis tagjanak konstansaihoz kezdéértékek kereséese: D P& YHOHWOHQ
LQWHUSROIOW PWJUWH W WWWPIN I XWH R O WH JHK[FS]R QPIDREQ ylDvV - W
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WHUsOHW NLERFViWiVL DGDWD LU DPW.JUW W® OIMOHOH N \E B ¥ V'
H[SRQHQFLIiOLV W D JWWEKDDIOW yNp YN HHG \p UWWNHEO H3N PB.G B
H[WUDSROiOiViW pV LQWHUSROIOiViW]VDHR R $iE/HDQX DJHR\
LOOHV]WpVpKH] KDVRQ®mLY\D @ DD] LK SEWHAXBSRD LOMWDPpUW F
YDODPLQW D PRGHONHEN CHU WP ULYR WP IMNYOBD\QH WO QHQ DOD
H[SRQHQFLiOL\D WDOBODPSMWIN FpOleJIYpQ\

Vl/eXp:dledztr
DKRO
Wep HI[SRQHQFLIOLV NLERFViWIiVL 1+JJYpQ\

d,d, + HI\eWWKDWYyN
t £+ LG

o Egyiitthatok meghatarozasa a mért eredmények elemzésével: $ NRUIEEDQ HPO't
ORNiIOLV PLQLPXPRN HONHU*OpVH pUO@HRNDW®WHOR PR P pRJ
D PLQLPXPpUWpPN NHUHVpV NH]G pUWpPEHQW ¥]iP\8R
HI\eWWKDWyN NHUHVpVH FVDN W|EE D@ SGWEMN Q] FSQIGI\
HJ\ HJ\V]JHU& HOV IRN~ SROLQRP LOOHW]\SRQYH QFR pOQL
pV D] HOV IRN~ SROLQRP HJIJ\eWWKDWyIDQ DN VNVIRW C
HI\eWWKDWy PLDWW PpJ QDJ\REE DUIQ\SWRE®@ pPWp VI
1HOGHU OHDG DOJRULWPXVVDO W|UWpPQW RWQL AHX\N |
SROLQRP FpOI*JJYpQ\H

p(x) =pix +p;.

o Exponencidlis tag regresszio analizise: D] HOV IRN~ SROLQRP H
PHIJIHOHOW HS\RQHN NLD]Q L/ WD J L O OHH\G] W P Wimpk\HH NV HNNV

py=dyésp, =d;,.
$ NRUIEEDQ OHtUWDNQDN PHJIHOHO MWDD HJIB RNQLHL

QpJ\]JHWHN PLQLPDOL]iIOiIVIYDO 1HOGHWK]OHDWJHDDQR
YpJ]HP

tend

. 2
min z (Worp(dy, d2) = Winere) " ¢
to

DKRO

Wep H[SRQHQFLIOLV NLERFVIWIiVL 1+JJYpQ\

Wpere D P&YHOW WHU+<OHW PpUNNVERIOVPMIMIDWiUR]RV
di,d, D HJI\HQOHW HJ\«WWKDWyL

b) A kibocsatasi modell illesztése a miivelt teriilet mért értékeire: $] HI\e WWKDWyYN NH]G p
PHIJKDWIUR]iIVD XWiQ D UHJUHVV]LyHINQNDLO RIFW iRV VARG P R @ HUPCA
P&YHOW WHU*OHW LQWHUSROIOW PpOpMUYRHOQMH@OPpQ\HLHUNFE
HI\VIHU&VtWHWW DODNMD
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Y <(Ae(”0)) +h

5 > (sin(c; t—cy)+1) |+,

DKRO D MHO|OpVHN P HJHHEIDBEHPN KDL Y H O

Az egyiitthatok behelyettesitése: $ NLERFViIWiIVL PRGHOO SHULYGXVL
PHIJHJ\H]LN D P&YHOHWOHQ WDODMUNLGOMKY HDOH WSWN V EL
PRGHOO SHULYG XV GIHMMNWW R B WD S\RIPRNRRWWI D PWL Q B R NAR O
D NLERFVIiIWIV SHULDGWND®WMMK W plUNERDIW 8 WWYROWB]i WD SHC
D WDODM K WHKHWHAHWIDIH QMPIHHN @ O DHEHE \ MGIKDMH QWO WHRQ D
KDWiViUD (QQHN RND KRJ\ D P&YHOpPD WVRP (EHIRIOQ I WH
MHOHQW VHQ D K WHKHWHWOHQVpJKNWJIHP DY HDI\H I\  AJUHEOA
K WHKHWHWOHQVpJL WpQ\H] LQHN |VV]HKHW W W/BDQWDM E
QDJ\WIJUHQGGHO NDYUHE&HI]EVYEWWHRIHDMWAW DH @ Y2 [©I0HM H& Y H
SYyUXVWpUIRJDW YiOWRNEHERNENIROVYWRONMNMD W HE&MWHDW W
& 5 8 64 al. ., 0% $dtlal.

$ SHULYGXVLG YHO HO/HRW pMOEH Qi | DY WAD WIRRADYHEI VO L
I VVIHI*«JIJpVEHQ D P&YHOHWOHQ WD OWMWNHLLE RHWWN V. EYFORC
[ITLVHOWROYGiIViUDIi DDPEMN N OffiVWHRHWY L\W@ W HLQ/] tk DNMLIER B O O
HIW LVPHUHWOHQ HNRQpMWVWD QWWHQ D N WIHNKCOWDI O R LR/PVIRHJ D] |
ORNIOLV PLQLPXPRHNNBENEGUD ooV HN p N GWIH NG N H W p M HROH HD RS
V]*NVpJ YDQ DPHO\HW D] LQWHUSR QilAWWRRJ DV LDEV HG R
HOWROW 1JJYpQ\ HO\W Y{LPROWR QSHNIIDY X VR.&Y HIDAGIMMSIVH Q
VILQXV]RV N|JHOtWpVpQpO KDV]QiOW HOMIUiIVVDO
$ NRQVWDQVRN NH]JGHWL pUWapdjpsQibosalstHudddd \Wleddi&dii V D X W
YpJIHP HO $ PLQLPXPpUWPN NHUHVpVWPHOG HD]REEBGQDP
PRGHOO FpOMD D MHERHWPIIRNWYD QW LWDWtY OHtUIVD D L
QXPHULNXV LQWHJUI®GRQLWOO) QEY p\Jipf@HON [ WL Q MWYNOH | H P

tend
j |Wmért - W(Co; Cz,A)ldt - min,
to

DKRO
W WDOMNMEBRFVIWIV [+JJYpQ\H

Wnee D P&YHOW WHU<OHW PpURBVERIMPHIMDWIURIRWW
CoCpA D H J MK Q QMK D Wy L

$] HO ] HNEHQ OHtUWQ Ry GI\DRU W/]WH PWD R+ ] IR H W VIHG VDB W D L
NLERFViWiVL PRGH®QLY pWU Y W i GHEYIN\HHN HMWM B JMWHNEHQ LV
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4.3.2. Az enyingi kozepes idotartamu mérés eredményei

$] HQ\LQJL N|JHSHV LG WDUWDP~ Ppppy¥VL HUMGPP@WL D PPE
NLERFVIWiVL LQWWHQ]LW iV BpWiW pRMVBIW R P E H

iEUD $ PpUW NLERFViIWIiVL pV KWPHUVPNOHW DGI
SROLQRPIOLV LQWHUSROIFLYYDO PpUpV

$] DGDWRN DODS NIRIWMBPOU 8 DNEDR WMYIVIHWL RB LI MQHO WP D P&
N|JYHWOHQ+O D WDQDBMEDDMNWNH UKD W WO KX OGM YL QWHQ ]t
WDSDV]WDOKDWY PDMG D] LQWH Q]LWOW QRW DICPIDWKRR DXD ¥ R {I\J
LOQWHQ]LWIiVpUWERHNHMUHGG®MH W D GKIRSUM O A& WHERFViWiViQDH
H[SRQHQFLIOLV FV|NNHQpPY PHOOHW\NOB X MHO/@ N DHHW P I\DDG/
P&YHOHWOHQ WHU<OHW J|UEpPLQHN HD VWD DKDIWP ] PHJIHY
VIDNLURGDORPEDQ FOHYDD Wi®@ RDW P CP HB& Y HOp 8 plOmBWX i DN O
(/1(57 pV -$1=(1 N|JHO LO\HQ LG WQ@LGWDLP EDQU\Q B FHDR/ WD
YL]VJIODWDLN VRUIQ

$ UHIHUHQFLDJ|UE}MH My® ©ONWIK DWPY SHRW\D D DAVE HH/GINWPEHQ D U
PRGHOOWDJ HOKDJ\iVD KHO\pQYDO V¥ pRIOYHXDWD ON H BRWFR/OW i \b HDU\
MHOOHJ& J|IUEHOHIXWiIVW PXWDW 0HJWAMNHO KAHHN »« 2H WL W L K
PDI[LPXPD QHP D WDODMK PpUVpNOHW[LPXRIED ® KOWHWYYNHBHIKEHRp

$ JJUEpPN OHIXWiVIEDY NLD S B ¥] WODXOKWKK FIMYy NQ @y WpQEWOL KHW
MHOHQWNH]LN (JW D PHJIiOODStWiF pW pM P NQI/OMODY OQ i GKWR IN XD
HOMiUiVVDO PpUW HUHGPPQ\HN VLPiEEN OB XWiwWp\IHWVER Pl L
VIHULQW D PLQWDYpWHOL KHO\HN QHPDDJRIMIQDSH®LJP DU |
KHWHURJHQLWiVRN UHSUH]JHQWIiOiVD RR/GRBDY RODYHQW pIAp DF
WHU*OHWUH MHOOHP] YDOyV iWODJRV NLERFViWiV KDWiUR]

A kibocsatasi modell regresszio analizisének eredményei

$ PpUW pUWPNHN HtUMANMMI]PWEBRI QY WQY p DIGIDVON ] LWHHI UAR U |
HUHGPPQ\HNHW D N|YHWNH] iEUINRQ JRXWWDPNRHPUEIS P $ QU H 0 Wk
iEUIN D PHOOpNOHWEHQ PHJWDOIOKDWYyN

$ P&YHOHWOHQ WHU*OHW HVHWpPEHQ DEW]QQ RXVRNVWRP JELHO CCH
DQDOt]JLY DODSMHW WH PHJIJKDWQURMBDW HIW\EYKDWERD IRJOI
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iIEUD $ NLERFViIWiIiVL PRGHOO WH LB XVRRYVpW DRI&N B O NW O B¢
PpUW DGDWDLUD

WIiEOIi]DW $ P &M ®HU\ND D BWEDRO\D VI 0/Q HAVR W H OV WL Q X V]R
WDUWR]y HI\eWWKDWyYN pUWpNH

$] HPLVV]
N[IpSpUW(
b1

Ly $] HPLVV]
NHDPSOLW~
b2

Ly $] HP

GyMBHULYGXV

b3

LVV]

[y $] HPLVV]
LGHMWHOWR

ba

Miiveletlen teriilet

Ly
OyGiVD

$ P&YHOW WHU<OHW PpUW pUWpNR GHIDQ QO\HW NW®/p WiHD MW

EXUNROYJ|UEpNHW D

i EUiINRQV MMHIDUH QtHWH W WUHW P BIW p
WHOMHY NLERFViIiWHVLHRBRGIMO CH J\ YWV EAXIDDWY LIWDDWDOPD]]D

IEUD $ NLERFViIWiIVL PRGHOIG UL OH M NEREG YVWiIiDL PRGHOC
PpUpV VIIQWRWW WHU<OHWPRBUPYUWWM LDFG/DMR VW DVHU « O HW |

WIiEOi]DW $]

L\ @VHIW/L] WPHR\G W ONOL I Hl WY WINAHK D WPA\RLYQHDONW W H U « O H \

$]
HPLV
NH]G
puwg
A

HW L
NH co

$] HPLV
RKUHGH

VIL$] HPLVV]

NVRHHLYGXV

PHIJDGy HJ\
C1

L$] HPLV

L G HiNllpWw

o WHADRADRAD
C2

V§LRD[LPi

NLERFV

/VIBV YIDP S
h

O$VHPLV

i WIMQ L P X

V R VpiWDp N
i

V]Ly
p
N H

Szantott teriilet

Tarcsazott
teriilet

$ NLERFViIWiIiVL PRGHOO LOOHV]INHGpPpWpWGDWRID PRLQOVS i@ pRH
NLERFVIWIVL pUWpRGINBBWED Q PXWDWRP EH
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WIiEOi]JDW $ NLERFViIWiVL PRGHD @VLD OH Z RARVE W\RN. BV fZIRU W

Determi- | Az interpolalt mért adatok A modell adatok A mérés ideje alatt kibocsatott
nacios alapjan kibocsatott CO: alapjan kibocsatott | CO2 mennyiségének eltérése a
egyiitthatdo | mennyisége a mérés ideje CO: mennyisége a miiveletlen teriilethez képest
(R?») alatt mérés ideje alatt
[Yo] [g/m’] [g/m’] >J B > @

Miiveletlen
teriilet
Szantott
teriilet
Tarcsazott
teriilet

4.3.3. A mesztegnyoi kozepes idétartamu mérés eredményei

$ PHVIWHJQ\ L N|JHSHV LG WDUWDPV PPPPYVL HWHEOPIOW LW I
PXWDWRP EH $] DGDWRN DODSMiQ DVKR U KIEVLRN|PH B IQVL MGV W V|
D P&YHOpPV XWiQL LQWHQ]JtY NLERFViWINONWOD® IMpWH D]$ H\PL
PpU WHUsOHWHN NLERFViIWiVL pUW p PGHNR B JI D@V W I XWi W B QR
NRUIEEL PpUpVQpO PLYHO D NRUiEEDND WD SpDWYN\IND WD HH Velv
WDODMK PpUVPNOHW MHOHQW V FV|NNHRRW MWIRLDWW MyYDO F

iEUD $ PpUW NLERFViWiVL pV KWPHUVPNOHW DGI
SROLQRPIiOLVY LQWHUSROIFLYYDO PpUpV

$ P&YHOW WHUsOHWHN HPLVV]LYMD iIBEOH®PQ@WpVHA BOWPMi® Jr
WDODMERO\VIJDWY KDWiVD PLDWW O WiN QWRFROWMWY WHKWDMD ¥ WGKHH H R
D NXOWLYiWRUR]JRWW pV D P&YHOHMWEOGDQWHWH Q H\(\Q @ bIW pRIMI
DJ\DJRV WDODM YDODPHO\ WDODM M HCRIN FAt M HD ] OHHNH VK WRQV Q
W|P|UtW HJ\VpJ DGGLJ D NXOWLYiVORW | B8 K bl UWH® YUH Wt J K B QU
WDODMiIiQDN QD J\R BEMMQIHWE® Wi W KEWNEREGIY O WHDWL IV i B JNR JLP U H
PpUW DGDWRN 10XNW XiFLyDNRUVEFEMRWU (Y KOHJUDp B QJIJHG N|Y
KRJ\' D WDODMD G R WWW VR B W Q VN HHEBVZSHE@Y ) DPPEHEO WP HEHOL KH W |
D] DJ\DJRV WDODM VDMiWRVViJD

$ PSYHOHWOHQ WDODM HVHWPEHQ H®QpO N RPWIEE\LQND|QHISWH P H
PpUpVKH] KDVRQOYDQ D P&YHOHWOHQ\WHWHO R WHNL E RPFOVU Wi M
PpUpV HOV LG V]DNIiEDQ D P&YHOH\DOMI KVPU 8 piNO N WERH V iR
PIVRGLN IHOpPpEHQ B \WKH] OK\DK/ RQOY pWBEIHNV]HULQW YiO



(5('0e1<(.

10.14751/SZIE.2015.024
A kibocsatasi modell regresszio analizisének eredményei

$ NLERFViIWiIVL PRGHOO UHJUHVV]LW DIQPDION [HOEW [P V H NFRoW DV NF
LG WDUWDP~ PpUpVVHO PHJHJ\H] PyGVYHWp W\ UpQW BEIR]
IXWWDWiVDNRU ND SRWWPHOWHNGIBRWEHQ WDOiIiOKDWYN

$ P&YHOHWOHQ WHU*OHW LQWHUSBSRRVORW PRORIGMD G\R QW MOQH |
iEUIQ D HJ\H QO & INHEUMWPIMK VDL P X WD BVGRi PDENHE

iIEUD $ NLERFViIWiIVL PRGHOO \H LB XV JARpW PAD PN YQHDONH WADOH!
Ppuw DGDWDLUD

WIiEOI]DW $ P &MW ®HUA® DG BWWEDR O\DI I 0/Q HAVR W H YAV W L Q X V | R
WDUWR]y HI\eWWKDWyYN pUWpN H
$] HPLVV]LY $] HPLVV]LY $] HPLVV]Ly $] HPLVV]lLy
N|]JpSpUWPNHDPSOLW~-GYMPHULYGXVLGHMHVHOWROYGiVD
b1 b2 bs b4

Miiveletlen teriilet

$ P&YHOW WHU<OHW PpUW pUWpNR GHID @ Q@MW NW®&/p WHD MW
EXUNROYJ|UEpNHWIMRQ M MWOHHIE WH J

iIEUD $ NLERFViWiVL PRGHOI@ U OH M]NERGYVW iDL PRGHOC
PpUpV VIIQWRWW WHUsOHWRRQUPB Y UM LD PRIEQUPIYHW «D G D \

$ P&YHOW WHUs+O HO IR Y IW\H MWW WNHRCEMBHBVALN L E R AV WIYWR BRYy LHAJ D
WIiEOi]DW WDUWDOPD]]D
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WIiEOI]DW $] L\OI@/HWI] WHRG WONL FIB W WNHK D WSLYGDONY WHU <O H \

$] HPLYMW|LHPLV|V]L$] HPLVVI]L$] HPLV|V§LED[LPIi|OXVHPLV|IV]LY
NHIGHWHUHGHNV®BHLYGXVILGHMIPW NLERFViWIVMQLPXP
pUWDpPNH PHIJDGyY HJ\r WWORDROIYGVYDP S W R VpilWDdp N H
A co i c2 h j

Szantott teriilet
Tarcsazott teriilet

$ P&YHOHWOHQ WHU<OHW PpUW pUWDBS HY DB DLRLANW JDV IR &YWH O
PUWPNHLUH LOOHV]WHWW WHOMIBRQWRRFJIWNVV LY PG PIOPDWLD G
DGDWRN DODSMiQERKYKY WilU R URMWY\N BN W QD P X W VYWEFOR E H

WIiEOi]DW $ NLEIRFYHW |WIH G R\GHIDD GR/p D W LDEGRIFWVHRANRIW. W p& B

Determi- Az interpolalt mért adatok A modell adatok A mérés ideje alatt
nacios alapjan kibocsatott CO2 alapjan kibocsatott kibocsatott CO:
egyiitthato mennyisége a mérés ideje CO: mennyisége a | mennyiségének eltérése a
(RY» alatt mérés ideje alatt miiveletlen teriilethez
képest
[%o] [g/m’] [g/m’] [g/m’] [%o]

Miiveletlen
teriilet

Szantott
teriilet
Kultivatorozott
teriilet

$] HOYpJ]HWW UHJIJUUHWGIRyQDIDID MtPID\S M RI\HD ANRGRICDOW YR W W |
PRGHOO PHJIHOHO SRQWRVViIJJDO N|]JHOtWL D PpUW pUWpNH

4.4. A Kkibocsatasi modell tovabbfejlesztése

$ PpUpVHN HUHGPPQ\HLQHN N|]JHOtW pWlp WPHR G®I\W D O\D|R. QKON RYi C
K PPUVPNOHWYiOWR]iV WULJRQRPHWOHNPEWH NDHWD 8 RRVER DS [ |
QDSL K PpUVpPNOHWIRP U WpNPWW $i XWR]iWHSEO0HBQWHDIOBI® N
PRGHOOEHQ D K ANLEWRFANVOWIW SHDSFVRODWIQDN OLQHYHW M@ O
HPLWWiPMQ&®2LVpIJQHN PHIJKDWIUR]iIVIiUD H]W]ODCPROEDD INY DR
MHOOHJH PLDWW NHOO SRQWRVViJHOHOUUHMEPEEAW DG DPIDYCH L
OpSPVN|]|QNPQWL QXPHULNXV LQWHJUIGRN URLHQ P DO N 00 P
YRQDWNR]IVIEDQ O HVLR®W R WD BE/Q D NNWANEDQI \L VF pONUWSD  HF
PHQQ\LVpJpUH NDSKDWXQN My N|]JHOtWpWMNPXYV Y1 WIR@WDH
UHJUHVV]LY DQDOt]JLVVHO

8J\DQDNNRU OHKHWVpJHV D NLERFVHWINW PRG HIOD P W& K RV
OHIXWiViQDN D OHtUIVD D NLWE&]|WWpFJd® K I$WN LE RFN\DWLVR
PHIJWDOIOKDWY )$1%)pV 021/&b/(, .29E&6 P&YHOHWOHQ WD
DONDOPD]RWW K RpERFNOMIW &SRGHOOHNNHO (EEHQ D] HVI
EHPXWDWRWW V]LQXV]RV SHULRGLFHL®\ \Di N ROFVIIXWWYV B FpO W
MHOOHJPpQHN SRQWRVOQEE] PyYGRYQIWR WD GEW W 1D B t U

$ PRGHOO LO\HQ MW®® HEIRI NMMHIRHUVH WipWERWHN | UNHY EMGHT) FRLEMH O H
WHUe«OHWHN RFAViWiViQDN OMIKDINOQWRWY JHH KRB WO LDV B P]-H PHW |
HUHGPpQ\HL pV iEUIN D] W X VODHAWUNHINH G DI W D ERE Y/Hi\
| NpQW D] LQWH QW pl& YOH GHQ/JH R NH\GH W& WDIH W [ER P QQVO QD N

$ NYDOLWDWtY pV NYDQWLWDWtY iRJHVNJPH Dt W pN\K NV R @ @/tW R /W
DONDOPD]RWW OLQHOWDWRMWJIJIY pQ\NDVFFRNCRINOERE D iOWDO
OHJSRQWRVDEE N|[]JHOtWpVW DGyQ DN QWOHOW 2(QRON BORR B8R G
NHYpVEp DGMD Y LVIVOD HREIDRN pPLMQEDQ /(//(PHI9ERBStWiVD D
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KDVRQOyY YDJ\ HVHWRMQPNMQ N GM FPEE) \W| BH® GV X |/ \DJH BUUpV DOD
/OR\G 7D\ORU PRGHOO GH PDWHPDWLNDLODJ N|QQ\HEEHQ N}

Y=a+bT,

DKRO
< &2NLERF§I§2—}'§‘@iV >

7 K PpUVRBOHW >
D PRGHOO SDUDPpWHU V]iQWyI|OGL WDODMRNUD >
E PRGHOO SDUDPpWHU V]iQWyYy0PA&E, WPODMRNUD >

2
Y = qe(®T+cT )’

< &2NLERFLW®iV >
m<=h

7 K PpUVR®OHW >

D PRGHOO SDUDPpWHU V]iQWyI|OGL WDODMRNUD >
E PRGHOO SDUDPpWHU V]iQWyYyI|OGL WDODMRNUD >
F PRGHOO SDUDPpWHU > @ )$1* pV 021&5,())

$ iIEUIQ NtYiQRPJEMHRRQMW QIO pV O OH.OQW pULpNPRIGM DBy K
D )$1* pV 021&5,()) iOWDO PHJKDWiQRORWW CHI \ DN W K\I
HI\eWWIXWiVD QR QHHQPNI ARG I$0 0] R OW INYRNOMMXIO YOL] 2T&RQ
PLYHO )$1* pV 021&5,()) D] iOWDOXWN RBY]®iJWHH IN-NONK
OpWH] XQLYHUJ]iOLV NDSFVRODWLD®R 8 HRpWK LWDEW MR NL § |
KDWiUR]WD PHJ (] LQGRNROMD DPHJDDB REWUNQHQ Y VWKV K\ WHyOI\WKD
$PHQQ\LEHQ D OLQHRPRIGH OND SHFIARW W IRYIWMIDDN] ABWKDAWO R K
PYGV]JHUQHN PHJIHROGIQHO® MR OO plyWpQIBIQ HYpY H DUW YW p
DODSMiQ V]iPtWKDWy HPLWWiOW PHQ@WINJBEHD UEPQF D HIX\@
NLVPpUWpPNEHQ

D E
iEUD $ OLQHRQYHWVODY LERFVi®/kH\Jp HRNG HEOUD HR\O MHDOp V D
iOWDO OHtUW NLERFViWiV HPLWWiOW PHQQ\LVpJ
D )DQJ pV ORQFULHIIHJKDWOWRDRWW H I DMWWKDAVyY N KD
E $ OLQHIULV PRGHPIJIKO OHYRWMIW WY HD\« WW KDWYy N
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(JHN DODSMiQ D] iOWDODP IHOIOOt\WR®MN RWN RUQ B WLD/N N
K PPUVPNOHWIJJYpQ\ pV D NLERFViIWiWHDBDWY Y\ HQJK & @\ DK
SRQWDWODQViIJRW PLYHO D PRGH Ot p\p¥\A\W KKODWWILL/R ][OV B B UPN
LURGDORPEDQ«W V& DO PNDWHKR DV]QiOWDP

$ P&YHOW SDUFHOOiIN HVHWpPEHQ EHPKDADW RGRP LHIDVQFW pM DD |
YHV]tW MHOHQW VpJpE O PLYHO D NLUBRFVRWIKDOHURWOWLI W
H[SRQHQFLIOLV EXUNIRCBRQWERN VD) PRNMWKKE CH CHO QHIRV N|]HC
DVV]LPSWRWiMiW WYCCHIQLW HDUP® MWORD [LP XPpUWpNp W

$ P&YHOHWOHQ UHIHUHQFLD WHU+OHW]iByW®MIp ECHQ H Q] L\PLLEF
VHEHVVpPJpQHN K PpUVPNOHWI«JJ VpJH GPMDUWHD - ®HW H Q] pkJ
K PPUVPNOHW HPLVV]LYy NDSFVRODWHN RGWG ORNEIH Q\ DORHEPYEHLC
PpUW DGDWDLQDN 27&RQQHOO PRGHOQJ PRDORYQE OW |WPRGE
KHO\VHWWHVtWHW VO \E HV PH U L Q VWL \BIDSLR Ki \P 4 UMYNQMW pV D
PRGHOO LOOHV]NHGNY]HS L VG i &\ D BN PD-GRPUD VBN P p

W. =a e(b[k+l sin(cy O)]+c[k+ sin(cq £)]?)
r )

w, &2NLERF;n\gZ—}'t‘@iV >

a= PRGHOO S DP3UD PoppWHAL &5@))

b= PRGHOO S P3ID PoppWHAL &5@))

c= PRGHOO SDUDPpWHU > @ )$1* pV 021&5,())
k N|]JpSK PpUVPNOHW HJ\eWWKDWYy > @

| K PpUVPpNOHW DPSOLW~Gy HJ\eWWKDWy > @

¢, NLERFViWiV SHULYGXVLGHMH > @

t LG >PLQ@

$ PRGHOO LOOHV]WpVpW D | H R HDH W B \O| MWV B N HVG P Q@ \
iIEUINRQ PXWDWRP EH

iIEUD $ NLERFV&RYDHPRGC PRG 2 WOHQ NOH RN WEWHW QDN L
P&YHOHWOLHQWWUHSROMHOMWNY PpUW DGDWDLUD Pp
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iEUD $ NLERFV&RYDHPRC PRG 2 VOHQ QVW\H RoW W HMIQD N L |
P&YHOHWOLHQWWHSROHMWY PpUW DGDWDLUD Pp

$] iIEUIN DODSMiQ2 JE&RXDPMOYDO @ PG H Q OERFN LM ML RRGMMO MR E
ELJWRVtW PLYHQBHQ PpGHW HYRMOPp BEMyWNHIPDWKD®E 8J\DQI
PpUpV HVHWPEHQ H]JHO HOOHQW pWHHWP HQ H& P ¥ QN Y\ » WINSKADINPY
MyYDO NLVHEE PpUWpPNEHQ GH FV|NNHQW

JRQWRYV PHJIJMHJ\H]QDWKR B\ HUNQPLD WH/U t GHAWHNB QD W pN L E
PHQQ\LVpJH KDNRWQEED @V @) NIBRSRFYFHHIOVN LR GHUOWHWW NLEF
KDV]QiODWD HVHWpPQ HOHQ\pV] PpUW pENGiHDWWHSWULHDON H U ¥ Pi
HVHWpPEHQ D NLERFVIWIVL 1+JJYpQ\ OMpEWQVi QD DWR DEVEH F XN
WDOIOKDWY DGDWRIKDN® QW [UWWH QP L PWWW U «ID HIMH MU H @ A WP E H G
29&RQQHOO YDJ\ PiV W DRDBRE ?pUiWp MDEWRRGDH\URWNOKDV]QicC

WIEOiI]DW $ N*O|QE|] NDSFVRERWViWRGIHPRENEG QWHDNOINDC
UHIHUHQFLD WHUWYOHWHN FPpWpV D GMRWK BN ER FIHW R W W

Miiveletlen | Miiveletlen
teriilet teriilet (10.
(9. mérés) mérés)

Determinacios egyiitthato (R?) [%o]

Az interpolalt mért adatok alapjan kibocsatott CO2 mennyisége a mérés ideje alatt
[g/m’]

A linedris kapcsolati modell alapjan kibocsatott CO: mennyisége a mérés ideje
alatt [g/m?]

A O’Connell kapcsolati modell alapjan kibocsatott CO2> mennyisége a mérés ideje
alatt [g/m?]

Az O’Connell kapcsolati modellt tartalmazé kibocsatasi modell és a linearis modell
alapjan szamolt kibocsatott CO2> mennyiségének eltérése a mérés ideje alatt [ %]

(JPUW D NRUIEEDQ EHPXWDWRWW iOWRIOHQRW]t WIHERW M PV D/]L 2
PRGHOOHO EJ\ DVNiYWRLORGBW OI@ HR R JYKDMNHP M pSSHQ

(t co)
WA — ((Ae € ) + h) [ae(b(A sin(cq t—c3))+c(A sin(cq t—cz))z)]
2

+ ((Be(t CO)) + h> + [Cl e(b(C sin(cs t))+c(C sin(c3 t))z)]
2

* (C sin(cs ).
$ HI\HQOHWEHQ OHtUW PRGHOOR]DPHPNQHN HHQH W WK

HI\HQOHWHNEHQ KDV]QiOWDNNLER BVWD®WMEHR Py HDIDFHWR G.L
PHJtWpOpVHP V]HULQW ELRQBRIPRXO W OBXWiNQD DV DRGRIFMINDBRL y
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IRO\DPDWiQDN DPHO\QHN J\DNRUODWLQKDLV NL DRMOWQHP Pl
WHUPpPV]HWHVHQ EiUPHO\ LVPHUW NDISF\DROD®H ORGHDVIBDBK
D FpO GH D NRUIEEDQ EHPXWDWRWMHARRR]PYPWHN DD OR&YH
PHJIHOHO N|]JHOtWpVAW\BGOHMWEHQ OHtWW\« WR\GKHDONOyQ H RV DN
PpUpVVRUR]DWWDO pV D] iOWDODP EWBE® DWRWWQVQLYM BC
KDWiUR]JKDWYN PHYIBEL LHQOWEE HMWR. N X RQW IR IO HNKH WG % OP & Y
WDODMEYO HPHQ@@ANIOMJRQHN PHJKDWIUR]iIViUD D] O@WM B DDHPW
J\DNRUODWLDV VIHPOpPOHWS& PtJ B WDHIH U HI HI) @HHW E®! QWCHHN L
NLERFViWiVL PRGHOO KDV]QiODWiW WDUWRP PHJIHOHO QHN
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4.5. Uj tudomanyos eredmények

OM HOMiUiVW GROJR]]WB B ONIM P& X HO|fQ/B.M HHOPM UV YIRN/ W D W
PpUpVpUH DPHO\QHN | HOHPHL D NJ[YHWNH] N

$ PpUpVHN SRQWRVViJiQDN EL]J]WRVtWODiM R H OHW\Q N X
NJ[UQ\H]HWL OHYHJOAND G HIR®DL B WRHDBWNYE PG D W\DHND WD S M
KLEiW HUHGPpPpQ\H] D QHP PHJIHOHO N|UQ\H]JHWL LOOH

$ NLERFViWiVL IRO\DPDWiQDN SRQWRMNW R LW VPR L Pi PG
(QQHN DODSMD D PpU P&V]HU PpUpVLY pWHIOH WH®p O HWD

$ WDODM KHWHURJHQLWIiViQDN UHSHB]RRWIVLVFUBO R VFE
PpU SRQWEDQ NHOO HOKHO\H]QL $ ApQ® VMWN W I [WNH O C

$ PpUpVHNHW D PpU NDPUD L]JROiIFLYMIQRPURD W NG GM HF
KDWiVvVD PLDWW D] LQNXEiFLYV LG PLQLPDOL]iOiViYDO

$] RSWLPIiOLV LQNXEiFLYV LG D PpU NPRRPYLPpV HOMIR @
SRQWRVViJD 1+JJYpPQ\pEHQ KDWiUR]JKDWy PHJ

7DODM V]pQ GLR[LG NLERFViIWiVL PR®HPEYWOR R O HRO|VOBIRV
LOQWHQIJLWIiViQDN YiOWR]iVDLW DYP&YNDYAD OQNDQ HODWD\OL
HOV UHQG& UH DN FQYHNN@HNV [PNHIILH W HOY B QR NYp[PQ D P LIGRW \ DF
K PPUVPNOHW 1+JJ VpJH PLDWW D \MDp/DM \K CPG M [ NFOPHUW o
GLR[LG NLERFViWilSWISFYHRWDWDITHOHPEH

%L]RQ\tIWRWWDP KRU\VDpR&YHO G XN EREYpBHNQ [MMIRQHQ!
FVINNHQ DPSOLW~GyM~ V]LQXV]RV @BHOLRIXKIFWW &N D D P
YLIVIIOW IHOW pM®ON\D HENX PN & O Iy WEP VK JBY [SRIAHOQFNLHO t W I
DOVy EXUNROYMD DHW&XHEORPMIWQV/IYBN-+®DDQISAVNXBDp IN\R @N
1+3JJYPpQ\

OHJIOODStWRWWDP KRJ\ iOWDOiQR EXH\HRVOE BI|Q Bp MR GLH/O X
SHULRGLFLWi O+ HDRRAOHENHIQ 1JJYpQ\

$ PHIDONRWRWW NLERFViWiVL PRGHOQpQGOLRNILG HP LW
YiOWR]iVIQDN MHO WMPp VW HV \O] N PFBIpM® iOOtWRWW

(t co)

W = (W) (sin(ci t—cy)+1) | +].

%LIRQ\t(WRWWDP KRJVW]KDW J|VID]HDs MDPXWD QD MR & OIBDM™p V |
HPLVV]LY D NLERFViIWiIV NHJGHWL pUNWmNH ® PDHEXPUQARWDY
pV PLQLPIiOLY M UHIHUHQFLD NLERMW WHW [iDLYH B RMRO W
YDODPLQW D P&YHOpPVW N|YHW H®G HBFRWYWMWQ W KW iWR |BO WY
D] H[SRQHQFLIiOLV ERXHUINDRGCRWW EPIpUPVL HRRBWHRYVIgQDN |
PHIN|JHOtWL D] DVILPSWRWIiMiW
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OHJIOODStWRWWDP KRJ\ D] tJ\ EHYH]HWMMWD QsDIY WD Q
KRPRNWDODMRQ D GHILQLIOW IHOWp\WMNBWNRQP HIDO HWIW
HI\eWWKDWyL D NJ[YHWNH] N

A co c1 c2 h j

Szantott teriilet
Tarcsazott teriilet

OHJIOODStWRWWDP KRJ\ D] tJ\ EHY H]H WHWWD/Q DI WDQ\Y B &
DJ\DJRV YiO\RJW D @D NHROQV pIV B 6 HINDPWIO O B W RIN Y i ¥ HHMPW YD
HI\eWWKDWyL D NJ[YHWNH] N

A co c1 c2 h j

Szantott teriilet
Tarcsazott teriilet

$] iOWDODP PHJDONRWRW\W NVERFQW DV EVRERVEGEMIUIDWYORDID V
VILQXV]RV |[VV]HI+J&YMWOR X \WDW D LFNOHQK P WHVXQD Q@ LOHG \
NLERFViWiV MHOBH DHQXH N BLRIQ IV RIY DRIV HQ O[tWWR MIWIDIP |1H O

W. =a e(b[k+lsin(clt)]+c[k+lsin(clt)]z)
A .

(] D] [VV]HI«JJpV D VIDNLURGDORP DDNIS WigQ VipNE B W P\E]h ¢
NLERFViWiV NDSFVRODWL PRGHOOMHLQYWHQ [RMVKDRD PDJiV
PRGHOOSDUDPPWHUHN D N|]pSK PpU WP @HE OH W «\B W KD W
O D NLERFViIWIV SHWDOBXVQWBHMH&FHOPVW N|YHW HQ
V]iPtWKDWy

OM DOJRULWPXVW GROJR]JWDP NL D Ney KB\ i WiDODMPLE V B
DPHO\ DODSMiQ D N+O|QE|] P&YHOpPVHN RWEGHO U]LQ GH
HI\eWWKDWyL PHIJKDWiIUR]JKDWYN $] D OGRURMUIDPXN YHO UV H K
NeO|QE|] P&YHOpPV& pV P&YHOpPV QpO N3 OR& WHHQH B/HOWM QW
YRQDWNR]y PRGHOOWDJ LOOHV]WpVHALD RDELRPRQILWI\pV YIDL
SHULYGXVLG PHJKDWIiUR]iIViKR] KDUPDG PR GHSE@ VIHO OHW
NLERFViIWiV NH]GHWIO plUWEN pRH U GRN Wp Y p] L DHOWERO i V i
HI\eWWKDWyN PHJKDWIiUR]iViKR]

6]iQWiV  WIiUFVi]liV NXOWLYiWRURI]IV HMMW pENQ VI K]
PHQQ\LVpJpW DPHO\ DODSMiQ PHJi©®HD\8HMRNLE R PV iKAR Wi C
OHJNHGYH] WOHQHEE KDWiVD D NOtPDYiOWR]iVUD

OHJIOODStWRWWDP KRJ\ D yUD LG WPUMWEP~ P&YHOH
HOMiUiVRN UDQJWRERBVVWOW \@ H/ I Q p@IHR LFcH PHIMWDI\L R pi Vi |
KDV]QiOKDWYyN
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5. KOVETKEZTETESEK ES JAVASLATOK

$ NOtPDYiOWRI]iV N|[YHWNH]WpPEHQ D R®ORBHY WDHWKHRN RB GM
PpUWPN&HN KRJ\ D PHJVIRNRWW pOHWIPQGHQPWHIDQWDHPW iV
IRO\DPDWRW D NOtPDYiOWR]iV PHJi@DNWI®iQBQGHDMGYYHNU L
iWJRQGROQXQN $ PH] JD]GDViJL WHY pGHINMD JHON R BPIKR FRE
POHOPLV]HU WHUPHOpPVPW $ NiURV KWW Y RN B P B \DpN Gp VRHL D
NDWDV]WURIiOLV N|[YHWNH]PpQ\HNNH® JIMiHQPHGWN K O/IDOR VRN
PHQQ\LVpJPQHN IHQQWDUWiVD PHODWWWN P NOMP R ®pVWR]iVW

$ PH] JD]GDViJL WDODMKDV]QiODW BIODLNMDOD PWMDID N MRS K D
LQWHQIJtY P&YHOpVHGHRUVQVPHI @ IYRIN B LNEIREFR/FE WiiW i Y QW HQ]L W
WHYpNHQ\VpPpJHN SRIQW N $HIW& MHDOHEW B/HH Q DHOM OVHRMM PHEU & N L
IVV]IHVVpPJIPpEHQ MHOHQW V $ V]DNLURGDOR|® GW VINEKNIDWENN
VIDNPDL EHV]pOJHWpPVHN PHJHU VtWHVOWYEH KFRIQW W B D DMK
NI[YHW V]pQ GLR[LG ®IWRWVQLH\NIi§Q DINHSIRH P KD W RRGIH® O V]HP O

$ N+O|QE|] P&YHOpPVL HOMIiUiVRN KDWiVHI® HFA}NWPKHNM NN Q By
NXWDWiVRN HUHGPpQ\HNpQW PHJIRJD QRFFIV]RMAN. N | PHE®It VD H PRRC
SRQWDWODQ OHtUMWHW WD]GIW LN) W HHIQ Y HRRHI\D NV ]iQRMy I |OGL PpU
ERQ\ROXOW QDJ\ EHW XKOJRIWV pW LNFH\GRINIPVQ \IOD HQWVMOWDN (]pU
FLNOXVLGHMH YLV]RQ\ODJ QDJ\ YRFEWiWIV LQ BH|R Bp NO &/HOXW HANQ
HOHP]pVpUH $] iOWDODP NLGROJRORWDWHOA QDHPL @/ifdUN HRp WipH/a
NXWDWyN iOWDO DRONN\Dy@P DIPR WA ph/ QIMGSNDID] WPIHGO DRUBID P D] R \
IHOWPWHOHN EHWDUWiVD PHOOHWPD ®LR{DGQIELE RFAN WOWIDLD b
YL]VJiODWD D SRO®WRMNRGHY CHINDQMARNGY NI D W GRpIH]KHW

OHJIHOHO PpUW pUWPpPNHN HVHWpQ ODD MU HRPY QW HNE PIRGOIIDIQ
D WRYIEEL P&YHOpVL HOMIiUIVRN V]pRWRLR [RKJ KNDLVEE iRIFR i WiV |
OHKHW VpJ (] DODSMiQ ~M DODFVR®\ I NMERPMWHK YW HNO NLU i
PpUKHW Yp DONDOPD]iIVXN WiPRIJDWKDWYyYYi YiOLN

$] iOWDODP LVPHUWHWHWW HUHGP p@\\W N B ]/ FOW Y\R QKRN YD CPH&:
V]pQ GLR[LG NLERFViIWiViQDN PRGH O] SWHW DM N OERRY i WL YL
KDWiVHOYHN ILJ\HOHPEH YpWHOpPYHO WPWPNBOYVNWRDWED N
WDODMP&YHOpPVL HOMiUIVRN |VV]HWM W pVpPpHIN \8 R Q@ WRW MW p B
PHIJKDWiUR]KDWy

$ NLGROJR]JRWW NLERFViIWiVL PRGH®IQ VYINVDPEHYW D] UHYY H
DOJRULWPXVD OH HKHRW\ \DJJiHOW D G DIPHDBD/ JDOWDNRQODWL DOND
DNiU [VV]HV P&YHOpPVL HOMiUiV HPLWWY LBV \EQNWRWPRGHBOF
YHQQL DJW LV KRJIUBNWQY pD Q-O/OW (VPO P8 MNWNNPBQE|] N|U-
N[JIWW W|UWpQWHN D]JRQEDQ H]HN QMIRPNQE WHNHK H\Wp & VDp YD @
LQGRNROW D PRGHOO VWDWLV]WLN¥H]PWOEQK YW QDN MNLIVN R DL
(JHQ IHO+O WRY iEMi@ pVU|IMHINQ D ® B BH @ DL OHH \D]|MMPHVWH DY Q\t
WDODM pV P&YHOpPVL SDUDPpWHUHN P W+ Vi@ DN OWLRY DMV R WM
DGDW HVHWpPQ IDNWRUDQDOt]LV VHYtWREBHYE B J P HWOMQI UR
WDODMWtSXV QHGYHVVpJWDUWDG®RWD KD PW D @DPNVPHW H @ AE X V
HPLVV]LYUD (JHQ IHO*O PHJIHOHO WpR~QRpQIpN LDD GDW \H BBV
NHUHV]W K BI\W Wil QiND ILV

$] iIOWDODP NLGROJR]JRWW NLERFViWi¥l PR GNHROWD iBVOVND MP .
SDUDPpWHUHN J\RUV YiOWRI]iViQDN KDMW Wbl O Q] pN MV MR E\E |
K PPUVPNOHW OpJQYRPIV pW]FVDISBEpNYi GWRRERPOD NRWO
DONDOPD]KDWYyViJViRH NHYHQY HWVAOHQ iOMWI N D VQDIN NWLE VH V
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6. OSSZEFOGLALAS

7$/$-0%9(/ *e3(. e6 (/-E5E62. +$7E6$
$ 7%/%$- &2, %2&6ETEBESS$

$] HOP~OW PY LSDUL WHYpNHQ\VpNR @F 9@ YW\ iLF L Y M UKD RO
Q|YHNHGpPVpPW LGp]WH HO DPHO\HN HKW WRDI\DP DY\ RYBQ N} RlB\K
HPHONHGLN (QQHN iKBRYVMH OHQ-O HIDLWILMP HIUHPV N LY N P DV IOSW
PHIJQ|YHNHGHWW « RN 0ij BB MWILV N R Q F HQ NHGRLMp\Nd VD M G W/ R U E |
HO iOOtWiV D] LSDU D] LQWHQI]tY PRIGiIID]IGIDWIO VYV $D N GItP®
PpUVPNOPpPVpPpKH] pWKRLVD]DLIRW B QY Y i H &R Di WINO PM® &Y HO p V C
MiUXOQLD $ P&YHQW[LEDE DERAV iW pBQIDN NRptP\DPINOYAR iV U D
HOV GOHJHV KDWiV UpV]HNpQW D WPWDWRNY HMIDNDI] OO
QIYHNHGpPVpPW LW KRWOUIJ© WDY @ HOVWQHIND MR YXXPL Qi WpHp HGPp Q)

$ PH] JD]GDViJL WDODMRN V]pQ GLR[LGN H LM RE VPW i\E BD\WN. OK
KLIQ\RVDN D]RN D] LHAP K b WHND J PP HMO WD VPR i Py IG HR[LG NLE
PRGHOOH]pVH OHKHW Yp YiOLN pV SRQWIMP QP &M BIOD W URQHI
WDODMP&YHOpPVL UHQGV]HUHN KD V]@iEHWDO FiVR\HNDL D | \EDD
NLERFViWiViw

. XWDWiVL FpONLWE&]pVHLP D WDODMER¥MOWWLIQBEMVJiRRN U
OHKHW Yp WHY PpUpVL HOMiUiV NLG RO PRIV DO WR ] REMH O]\
NLERFViWiVIiQDN PpUpVVHO W|UWpQ [P HIK-DEPI @R\HWD D @ D 5D Q.
WHU<OHWHN P&YHOpPV XWiQL HPLVV]LWMQQ DOIH tRIDWH P PW LI [
iOWDOiIQRVtWiVD YROWDN

$ FPONLW&]pVHN PHJYDOYVtWiViKR] iVPWHNDQ VOHK\B W K P NIR V| DE
PpUpVL HOMiUiVRNDW pV HJ\ D J\DNR& ®PDW EDVIQ HWVY KDY M Dilo
GROJR]JWDP NL $ FRYRQYR]HNOW ipVVY QL O®IVAWMIBVMBNNHO YpJH

$ NLGROJR]JRWW P pu|E\EL N+ O MU QiNVW D OW WD WpNQ N PENHE|] W
JpSHNNHO P&YHOW WHU*OHWHQ U|YAGL pR/p N p\HENNVWL @ pW B DV
VHItWVpJIJpYHO PHIXD WARRH®PY BWVHRVFMIQV VLR[LG N

$ IULVVHQ P&YHOW WDODM V]pQ GLR[LGIJHHWLV\WMyMELRN P
W|UYpPQ\V]HU&VpPIHN VHItWVpJIpYHO N MGREOW R PMICPO FRRI MWHRIW
PRGHOOW YDODPLQW D PRGHOO LO®HMGRY pRHWHY . DOpIRHI
UHJUHVV]LY DQDOt]JLV VHJtWVpJpYHD HX YiOIWPOBP B pNLVE FFG/L
YDOLGiOiVIW PDMG PHJKDWiIUR]JWDP LDV NAL\E FOF \WiME R E VP\R B WO\
PHQQ\LVpJpW

$] HOYpJIHWW NXWDWiV HUHGPpQ\HNp @®WD O DWXGR PR B IR \D M
ILJJHOHPEH YpWHOpPYHO D N<O|QE|] MN KXDMAYDHM®pWDEDMi
NLERFViWiViUD PHIJKDWiUR]KDWy
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7. SUMMARY

())(&7 2) 7,//$*( 0$&+,1(6 $1' 352&(66(6
21 62,/ &20,66,21

7KH LQGXVWULDO DEWLYLW\ RI W& HJDDW\R| WKHD\BW EOXPHB Q
WKH LQFUHDVHG JUHHQKRXVH JDV ARQOER QW WIHW PRI IRIFW K HR
FDQQRW EH IRUHFDVWHG H[DFWO\ X'XIHYIWR RQ FKO H HFQ@W PNDQ\RZ
EH PDGH 7KH PRVW LPSRUWDQW HPLWWOKHVJIRISURIGKEG WR RD:
DFWLYLW\ LQWHQVLYH DJULFXOWXWHQINQ & H | RIUPH VWWMH U 26 HW L
FRQWULEXWH WR FOLPDWH FKDQJHWHKMW SUDL\W DR Q HI QHGF WH YRIQ \
UHGXFLQJ FDUERQ GLR[LGH HPLVVVWQWVNRD @B LIOQ FIUHDN HEAWWW K
FRQWHQW ZKLFK WHVRQW S WRK H RHREW VLRL & KH TXDOLW\

7KH DEVROXWH YDOXH RI FDUERQ G DR)L\GRIL GV LWD/YQ REH RH VW
DOWKRXJK IXUWKHU UHVHDUFKHY BOHV® HFG NFURIBWH QEM/NANK/L
PDWKHPDWLFDO PRGHOV RI FDUERQGGLR{UG& R W FFXNOM. RYQD WIRF
WLOODJH V\VWHPV

7TKUHH UHVHDUFK DLPV ZHUH LQLWLDKOD\GRAYPBERS@ERW R\ Z
PHDVXUHPHQW SURFHGXUH ZKLFK LVEREDB LVRRLIGH HW OW VAHRWQ
WLOODJH 6HFRQG PHDVXUH WKH LQNVWDLDNHDQGLOOWHUEGSG C
PDFKLQHYV 7KLUG XVH WKH PHDVXUW®®HG B W\ KW R DIWAHXOUD V@ |
HPLVVLRQ SURFHVWGCGG BPpEBHRO AKIOMRPD JHQHUDO VFD

([HEXWLQJ UHVHD WHRKD /KM HFZ\DLVY e YFOUHRBIVEG LW R DHEW XW W KH S
PHDVXUHPHQW WHFKQLTXHV $ VLPSOHWKR®FADM-HFHGHPMBES
YDOLGDWHG E\ ILHOG WHVWYV

6KRUW DQG PHGLXP WHUP ILHOG H[SHUQRSEKQ® WV ZBIWXUPPER V
WR GHWHUPLQH WKH FDUERQ GLR[H & IHPLGLLRHUWHRW  WRLOV |
VHYHUDO H[SHULPHQWDO ILHOGYV

*HQHUDOL]HG HPLVWWQQB RIBAIR DIQEKPL LM L@H 9H O-RBHG RQP
ELRFKHPLFDO ODZ\WRRIGHRHPLNNVURRY GLWHU WLOODJH

9DOLGDWLRQ RI WKH GHYHORSHG HPLVUWWWEGPROBHBDRRQGL R
GHWHUPLQHG E\ DVVLJQLQJ YDOXHV MR HFP\RGEHR® FORID O\FLLKN QR
GDWD

$V WKH UHVXOW RI P\ UHVHDUFK , RW/WHZEHFIKQHGDE®H WFR HX
TXDQWLI\ WKH HWHFMWORD GH | PHHWHKRGMN RPLFNURRQRGVRLO
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8. MELLEKLETEK

M1: Irodalomjegyzék

$*5(1 *, 0&08575,( 5 ( 3%$5721 : - 3%$6725 - ©6+8*$BWBHBWH R
WKH $UW Rl ORGHOYVHRRPSBRAXFVRIR @ L'QHND JHYG L QU ARV
(F RV \V \cbldgMal Applications SS +

$/9%5(=5 $/9%$5(= & 5 1725¢ &DUERQ[BY RRAMHRIAAXJI WLOC
D PROOLVRO LQ WKH $ U&#bRriM ottt bR Bidléd 3DPSBS +

$1'(5621 - 3 ( 6RLO UHVSLUDWLRQ5 ,Q +338*((1%</ "' 6,//(
6 | H U Methods of soil analysis Part 2., Chemical and Microbiological Properties
ODGLVRQ :LVFRQVLQ 86% $PHULFDQ 6RMHGAWH 6RRFEHWR

$PHULFD SS +

El1*<E1 - $ NJUQVHNIH/]Gp®@NRGIV DDODGKNRDYyiODIMDWL DODSF
"RNWRUL pUWHNH]pW , VWG I@O (J\HWE P 7 i MIQ\|I5]iDVORGN\HLW S

E1*<E1 - O(l<+eb57 = Alkalmazkodo — novénytermesztés, — ésszerii
kornyezetgazdalkodis % XGDSHVW iOH]6JDNADXGiV .LDGy

$55+(1,86 6 hEHU GLH 5HDNWLRQ@YHVUNKRIQQGR QNFRKN PH
6 | X U BeBchrift fiir physikalische Chemie SS *

$55+(1,86 6 20 WKAH LRIITGRUERQLB BSR® WKW HKMHHB SHUL
J U R XPQlasophical Magazine Series 5 SS *

$558( -/ (IMTHFW RI FRQVHUY DWLE®RN MV LHKOFROND FH WX NV K IR LS

7255(6 / *$1=E/(= )(51E1'(= 3 Céeikldddn agriculture:
agronomic, environmental and economic bases &YyUGRED (VSDxD $VRFLDF]
$IJULFXOWXUD GH &RQVHUYDFLYQ $($& 69 SS +
$6/$0 7 &+28'+$5< 0 $ 6% *3$5 ,QIOXHQ¥H RDQDIHFP HQW R(
HPLVVLRQV IURP D VLOW OAgi2iHuke Ly steiy & EhdirontiexO D Q G
SS +
%$.(5 $ & */<11 3 : 8q (*/ &OLPDWH FEBOQUHHD E® HRRK L !
HFRORJLFDO DVVHVVPHQW RI ORQJ WXW R UH RXME\R RUNH F
Coastal and Shelf Science SS +
%$.(5 -0 *5,)),6 7 - ([DPLQLQJ VWUDWHJWKWH WR UIERSU FEYD O
FRUQ VR\EHDQ DJULFXOWXUH XVLQJ HGERKRRABAEYD QFH [
and Forest Meteorology SS +
%$/'2&&+, "' 0(<(56 73 7UDFH JDV H[FKIDIQRRDHBERYIH G\HK-L G X F
(YDSRUDW L RQI @Qtkal & Ceophysical Research: Atmospheres (1984-2012)
' SS +
%$/'2&&+, " 9(50% 6 w7 0% $1'(5621 ' ( G\ §EUUHODWIL
OHDVXUHPHQWY RI &DUERQ 'LR[LGH (XRXY RRBFOMWWMIH )ORF
of Applied Ecology S
%%/l % & 6&277 $ 3%$5.(5 -3 2 &2DOQHEOLIK[HV LQ UHODWLRC
FRPSDFWLRQ DQG VR LS/t DilugdResebrh 6 FRW GBBQ G +

%%$9,1 7 . )56 7 - %$.05 9(17(5(% 5 7 DFWPRBI UHGXFHG WL
FRYHU FURSSLQJ RQ WKH JUHHQKRXYVHUR DD VEIXREQ HMF RV
Agriculture, Ecosystems & Environment SS +

%((5 & 5(,&+67(,1 0 720(//(5, ( &,$,6 3 -81#$ B 1&$59%
52'(1%(&. & $5%$,1 0 $ &+,2' %21$1 * %  %21'($8 $
&(6&%$77, $ /$66/23 * [,1'527+ $ /20$6 0 /8866B(H7 6 O
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+ 2/(621 . : 52836%5"' 2 9((1(1'$3/ ( 9,29< 1 &,//,%06
:22':$5" ) 3$3$/( 7THUUHVWULDO *UBNMVBE&DWDHERQ *QR
'LVWULEXWLRIQNDRQ ZRWMEBOLPDWH SS *

%+$77$&+$5<<$ 3 1(2*, 6 6 525%2 . 6 WUFRDWA SURGXFW
HFRV\VWHP UHVSLYDWNIRR H[@ & DIHWS B@ B\ LID@ HUGGHFRYD
EDVHG D £6tRDibrike(Bangalore) SS +

%,5.E6 O 7TDODMP&YHOpPV SS N FoldmiReléstan E B4 X'G DEJHVUW
OH] JD]GD .LDGy S

%,5.E6 0 Talajmiivelés a fenntarthato gazdalkoddsban *| G| O O 6]HQW ,VWYiQ
OH] JD]GDViJ pV .JUQ\HIHWWXGRPIQ\L ]JBW JEREWHOPWV
7DQV]pN S

%,5.E6 O 6 ] H U N Foldmiivelés és foldhasznalat

%,5.E6 O $ NODOUDMREYHWpVL HPONIWRN|NMHIDRWPEY Np
Novénytermelés SS *

%2/,1 % -b*(5 - 'gg6 % 57KH *UHHQKRXVPD W LHF WK DI H
(FRV\VWHPV $ 6\QWKHVLV RI SBOREVH-QW Grepphdur HfedH |, Q
Climatic Change, and Ecosystems >RQOLQH@ 3UHVHQWHG DW WKH 81(3
RQ WKH DVVHVVPHQW RI WKH UROHHRMHQKRXFRIQIBYRM. GAH

YDULDWLRQV DQG DVVRFLDWHG LPSDFWYV 9
KWWS ZZZ VFRSHGQGREZQPRORBPHFW ERUVFRSPMO FKDSWHU K
%25.(1: '$9,'621 ($ 6%$9%$*¢t$8',16., - 7580%25( 6 ( 'U\LQJ
DQG ZHWWLQJ HIITHFWV RQ FDUERQ]B QW Scehte SodiéyHdDVH U
America Journal SS +
%2=1/ +259E7+ [/ [E1* , 9ES5, $ Bdbhkdi ovikép - Kornyezet- és
klimabiztonsagg % XGDSHVW O0DJ\DU 7XGRPiIiQ\RV $NDGpPLD S
%811(/1 ) [/ 7,7 " (1 ®HNEE1S D OLFURIEUDWLRIQVDQG V X
ZHLIKW O&HNBMBgy and Biochemistry SS +
%811(/1 ) [/ 7%,7 " (1 $9%313 : 9%1 &/(9(5 . OEFURELDO
UHVSLUDWLRQ DQG V X&VNBMWUD WdBidchelnd3W ORVIS/S, =+
%86,1*(5 - $ RROPBXDMKH $FFXUDF\'ESWKLWLRIKQ '&DQ %H C
ZLWK &XUUHQW OLFUR P HWbLR:itd B OlRudtk &nD ADplieth Hdfe@-bldgX H V
SS +

&$03%(// & $ 62867(5 : /RVV RI RUJDQLF WB@QRWIHIJIO OQ B LY L
QLWURJHQ IURP 6DVNDW F K HZbQaNBukrhINf $5iKIdieleR FURSSLQ

SS +

&+ (1 ; 7$1* - -, 81/ /I, % &+ (1 - )J$1OXRDWLQJ WKMH LPS
LQFXEDWLRQ SURFHGXUHNYDOX® VH RW L\NPROLOH Bidddd)S dnld D W L R C
Biochemistry SS +

&2/( & 9 '8;,%85< - )5(1(< - +(,1(0(<(5 2 0,1$®, $ 026
3$867,%1 . 526(1%(5* 136 X1$01 6$58(5%(&. ' EDO*OR
HVWLPDWHY RI SRWHQWLDO PLWLJDDIUR G MDY KR XV F
in Agroecosystems SS +

&2/( 9 $IJULFXOWXUDO RSWLRQWHRID \P LHAPLMMMERRQY R,IQ
Change 1995 1HZ <RUN &DPEULGJH 8QLY 3UHVV SS +

&2; 3 0 %(776 5% -21(6 & ' 63%$// 6 $ 7277(58FFHOHUDWLR
JOREDO ZDUPLQJ GXH WR FDUERQ FWHORAR&BHGEDFNV LQ D

SS *

&5,/ 30 6 BDY/IRWYW H DQW KIS WHOWHD DALAR HLIKHEUHOHDVH E\
Z R R G O D Qlaba¥Bogdochemical Cycles SS *

&586( 5 0 /,1'(1 " 5 58'.( - . /1$5621 : ( /$517=%.PRGHO WHF

SUHGLFW WLOODJH HIIBbH $¥i¥hcRQcidhof Ahekddd/BugnklU D W X USH

+
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'$, $ '"URXJKW XQGHU JO R B InfetdlIdplinQrd Rebeld H Yithdte Z
Change SS +

'$2 7 + 7LOODJH DQG &URS 5HVLEDGH (( YHREOXW IRRQ &MDUGE
6WRUDJH L Q 9l 3dxHSENeM IR AN ica Journal S

'$9,'621 ($ 6$9%*( . 9(5&+27 /9 1$9$552 5PL]LQJ DWQMLLIDFW
ELDVHV LQ FKDPEHU EDVHG PHDV XAgtRitd@Wnd MRirestV R L O

Meteorology SS +

'$9,'621 ($ 7580%25( 6 ( *DV GLIIXWIRQ WIQR B B HSUWRRBELXTF
WKH HDVWHIURs BPD]RQSS +

'(536&+ 5 )5$1=/8(%% (56 $ - '8,.(5 6 : 5(,&26/K5" & 2
)5,('5,&+ 7 67851< : * 6E -& 0 :(,66 . H QHKHGGWR
VWDQGDUGL]H QRS dn@ gt Resehit HD UFE " +

'(6-$5',16 5 / ERQUGLR[LGH E XALzdddMyraRandbrést Meteorology

SS +

',&.,1621 5 (  &,&(521( 5 - )XWXUH JORE PODXDARPLIXIHIWLRF WUD
Nature SS +

'25%1 - : -21(6 $ - G DQBOODERUDW®UU MMM\ R QR
assessing soil quality S S *

'811( - $ +857( - *U H H @i RRIMpédit dA Biodibe)blity SS +

("(1+2)(5 2 3,&+6 0$'58*8521% < )$5%+%1, ( .$61(B(<W27+
. $'/(5 $ %$80 , %5811(5 6 (,&.(0(,(5 3 .5,(0%1
6$92/%$,1(1 - 6&+9g0(5 6 922:6&(&=:,&.(/ 7 0,1; -6&HUN

D , 3&& 6 XPPDU\ IRU Bkt Erdido BOMMUMItigqdn of

Climate Change &DPEULGJH 8QLWHG .LQJGRP DQG 1HZ <RUN
8QLYHUVLW\ 3UHVV SS +

("(1+2)(5 2 3,&+6 0$'58*$25216 < .$'1(56 O0,1; %&811(5 6
6]HUN E , 3&& 7 H F K Qlinka2 Ohdagé PR D Mitigation of

Climate Change &DPEULGJH 8QLWHG .LQJGRP DQG 1HZ <RUN
8QLYHUVLW\ 3UHVV

(':$5'6 1 7 $ PRYLQJ FKDPEHU GHVUHY $R U DRRR/X WLDQN H
SS +
(':$5'6 1 7 5,**6 - 6 $XWRPDWHG ORQLWRASLQDNNSLEBRLO 5
Society of America Journal SS +
(//1(57 % + %(77%1< -5 7HPSHUDW X UL V& U IS HHQQG HDQFGH
P L QHU D G| 2de BdQiety of America Journal SS +

(/11(57 % + -$1=(1 + + 6KRUW WHUP LQHOROQEFB XRHWLORPJID
DULG VRLO RQ WK HofD@QMiGet ReQu3M DLULHS  +

)$/*( ( 5(7+ 6  %5h**(0$11 1  %877(5%$&+ %$+/ .9 *2/'%(
2/7&+(9 $ 6&+$$) 6 63,1'/(5 * 67,//(5 % 48(B.% .g6
%(51+2)(5 & &R P SWOXJUMRFM RIQ H U J\ GIY FALDMK B @ 8 G HO X
LQ IRUHVW DQG JUDVVOD Q BeodfidRI\WModNitgPV R1 *H$BDQ\ +

)$1* & 021&5,()) - % $Q LPSURYHGKQLWQJIXML FREKBPHP EWXU\
HITOX[ TURP WKH Auctibhd Eddlogl VRLOSS +

)$1* & 021&5,()) - % 6LPBOH DQG IDVVHDIWVXRKEERXHO WWR IPQ \
Soil Biology and Biochemistry SS +

)$1* & 021&5,()) - % E $Q RSHQ WRS® FKIRREOHUHNRIL B B /N

LQIOXHQFH RI SUHVV X WBIHI GX] | P K B G0 @ @Ry Ss
+

)$1* & 021&5,()) - % $ PRGHOURGXNFNRLEBEQRERDQG WUDQV
G HY H O Regittdtfp-dbland Forest Meteorology SS +
)$1* & 021&5,()) - % 7KH GHSHQGHQHH &RX[VRQ QN &P BdbgyD W X U H
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and Biochemistry SS +

)$5.$6 & *,25* 2 $  %$/2*+ -  %$5&=% = %,56E6'69,&=1%(/
Yh+5(5 ( (1<%l * *526= % /-81 1 216 6 0$&+2
0$5-$129,& + 1%$*< = 3(5(66277, $ 3,17e5 . E7THH ( +2

OHWKRGRORJLHV ,Q +$Gmosth&ic GreeradiddJNses: The

Hungarian Perspective >RQOLQH @ '"RUGUHFKW 6SULQJHU 1HWK
KWWS OLQN VSULQJHU FRP

Y(1<9(6, /| OE7<E6 /| 3%$=6,&=.,Technologies of pig husbandry *|G|O O
+XQJDULDQ ,QVWOIWXUWHO RQ3IQHMULQJ 0%, S

), (1" & % %%$%$5526 9 5 DHGEE5S®H 6]HUN , 3&@&XPPDU\ IRU
SBROLF\ 0D NHAN Chatze 2014: Impacts, Adaptation, and Vulnerability. Part A:
Global and Sectoral Aspects &DPEULGJH 8QLWHG .LQJGRP DQG 1H
&DPEULGJH 8QLYHUVLW\ 3UHVV SS £

),*8(52% - )287 7 3/$6<16., 6 0&,/95,(" + 55,9$567%$9%
$GYDQFHV LEKDS®2XUH WHFKQRORJ\27KH 8 6 'HSDUWPHC(
6HTXHVWU D Wk&RQtidld RodrddDdp Greenhouse Gas Control SS *

)/ (&+$5" & 5 10)7(/ $ -2@&+(%00%11 & /(,)(/" - 5(p8+
7THPSRUDO FKDQJHV LQ VRRQFSRWUDNMSDRE ROG VWRUD.
J U D V \UruQufbal and Forest Meteorology SS +

)2'25 /1 3(,1() ¥ NLFRFHI\VpIJHN NXUHSINNGHOMPHODSRN
pV D PDJ\DU QHP]HWL V]D EiOAgqQi+¥s KornyezetiodN | ] | VBE  *

)2*$5%$66< & /8.E&6 E Karbongazdasigtan - avagy a tervszerii iiveghdzgaz
csokkentés és emissziomenedzsment gyakorlati kérdései *| G| O O 6]HQW ,VWYIiQ

.LDGy

)257,1 0 & 52&+(77( 3 < 3$77( 6RLO &DUHER@QX[HMLGEIRP
&RQYHQWLRQDO PRGCARUMIOP &UR B3 Scnte oW IAFnrica
Journal S

)5%$1=/8(%% (56 $ - +216 ) O =8%(5(5 ' $ G DFUR & OHOIDH HWD
VHDVRQDO G\QDPLHAYRROXWRIR®M &ZDWHU FRQWHQW WHPS
Applied Soil Ecology SS +

)5$1=/8(%%(56 $ - +216 )0 =8%(5(5"'9%$ GXEHGLMHDNVRQODQ F
LQ VRLO SK\VLFDO SURSHHWR®G XWLRKFWQ Q B WRQAEQ VLY

Tillage Research SS +
)5,76&+ ) 1 &%$5/621 5 (ORQRWRQH 3LHFHUZER BRMERR! 96 W
Numerical Analysis SS +

)8*/(679('7 - 6 %(5176(1*Z%/ 2 6%$86(1 5 6+,1(6.3'9,1 7
OHWULFV RI FOSL\PWDHAV/IY LEED Q DS QIBWHLFY IV MR GRHuARQ Q G L F H

Change SS +

*(+5,* )$6(/ - *8,681 H0(50%11 1 ( (YD OMKKOMULRDIO W U H |
LQGLFDWRUV EDVMGIRRHDDW R QB XWL@H P YHLIDWWBRHV W U L
Ecological Modelling SS +

*<85,&=%$ & 8--$ O0L$F8/ )(1<9(6, / WRQP VRLO WLOOD

RQ VHOHFWHG SK\VLFDO D@6 EekeRrch Ranukbc@iossD UD P H®/$I UV
*
+$16(1 - )81*, /$&,B $ MH%('()) 6 58('< B66K// * 6721( 3
*OREDO FOLPDWH FKDQJHV DV IRUHFDDFAM BWHRILGE

GLPHQVLRQRalRReophidical Research ' SS *
+$16(1 - 6$72 0 58('< 5 /2 . 1($ ' 0(',1% (/,=%$'( OOREDO
WHPSHUD W RAdcekdmnis bf@hd Mational Academy of Sciences SS *

+($/< 5 : 675,(*/ 5 * (b/8B6) +87&+,1621 */ G720* 3
1XPHULFDO (YDOXDWLRQ RI 6WDWLF &RINYSEHU H H D V X UFHFD
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,GHQWLILFDWLRQ R IS@/I§¥hterSar@ty 3fUlinedri¢d Vovirray SS *

+(1'5,; 3 +$1 & *52))0%1 3 6RLO YHQOQIMULRQVIAR P Q® ©
DJURHFRV\VWHPV XQGHU GLIIHUH/@ Wd ZiidigdRddddrck RYHU FUR
SS +

+,%%$5" . $ /% % ( 5<$17H.F( ( 6 OV KHYHDQ@W DGYDQFF
UHV S L EbR) Wduf&dons American Geophysical Union SS +

+,5%$12 7 /IRQJ WHRJ)PUBDE®HDV XUHPHRRQ RHQWRLDWE& R Q
UHVSLUDWLRQ LQ D WHP&#d & BebphfsithFResakd®R XV IRUHBW

+

+,56&+ $ , 7580%25( 6 ( *28/'(1 0/ 7 K DVGXUH Q WH D&XG
VSDFH VWRUDJH 10X[ LQ D7KkiIXK SRURYE&EW\ QLWWHU OD\H

+2//,1*(5 6 ( %(51%&&+0(&(56 7 3 EDUBWQREXP®IW XUH Q
HFRV\VWHP LQ 1RUWK &HQWUDO 5MpdituRibnl Bl N¥EsH 8QLV
Meteorology SS +

+2/0(6 * (G, 7+ LYQOL TXLG FRQWPBPQ®RUFDESWRBDR B &2
Philosophical Transactions of the Royal Society A: Mathematical, Physical and Engineering
Sciences SS *

+2/7+%$86(1 56 &$/':(// 0O 6HDVRQD®W GA\QIVAHA W HRY SURJA
SWULSOH|[ FRIQHDIWILIROLDSS +

+25:$7+ ¢ &DUERQ GGFIRUPIDWLRQ ROWMWMHO RQJIRQ(EF257 +
6 ] H Uil Microbiology, Ecology and Biochemistry 6SULQJHU SS +

+28*+721 5 % +286( - , 321*5%7= - 9%1 (5 :(5)X6* 5 6 '()5
+$16(1 0 & /( 48e5e & .BF¥0O%11 &DUERY HPLR \OUIR@CG
XVH DQG ODQ G Boge¥stiddces KD Q JHS S +

+2<26 &' '"HF R RYROKN ) REW R UV W R WUREKDMH 1 QVROREL
, QW H QMicdV \ SS +

+8%1* & %$51(77 $* :$1"(&.29%$ 3 ), 7=*(5%/'21*76
SURMHFWLQJ )XWXWRUWDBDWW\HX@GHIG RBOQ. P D MRH/ & K D6QV W T
S5 HY LEhdronmental Health Perspectives SS +

+8'2% 3% = .2&6,6 / )(1<9(6, / 7KH HQHUJMM/IYH HRPBDQDWLRQ
WHFKQRORJLHV | R UntBha@on¥! W bhferekhd®ds HericuQural Engineering -
AgEng 2010: towards environmental technologies, Clermont-Ferrand, France, 6-8
September 2010, (Paper 389) >RQOLQH@ 85/HRWWHI MWBDX\ELG-LV BD JH C

-$166(16 , $ .2:%$/6., RB*'2F % &(8/(0%$16 5 $VVHVVLQJI IRUHV
&2 HITOX[ DQ LQWRQVRIFIRXIUDWA PKsQlbgh X HV SS +

-$66%/ 5 6 %/$&. 7 $ '5(:,77 * % 129%. 0 ' *$8021(6r&8%<

$ PRGHO RI WIKRQ SWRG XWUDQQSRRWO RSBRGLFWLQ
FROQFHQWUDWHRQWX [DIQR R D Adritabix:Ndnd BoReRR Meteorology
SS +

-(1.,1621 ' 6 $1'5(: 6 3 B&+/< O *266 0 - 7,%. (5 3 7KH
7TXUQRYHU RI 2UJDQLF &DUERQ DQG 1LW®RhRIdH@QalLQ 6R
Transactions of the Royal Society B: Biological Sciences SS +

-(16(1 / 6 08(//(5 7 7$7( . 5 5266 ' - 0$*,'1-( 1,(/6( 6RLO
VXUIDFHO&Z DV DQ LQGH[ RI VRLO UHVSWIRWHKROP EQ UV PW W
Soil Biology and Biochemistry SS +

-2/E1.%, O %,5.E6 O UERQDG6HTXHYVWUDWLRHQ RH G& EER SIM. WQ
JHUW L O L] DPWdeRIRigs. 4Qd Croatian and 3rd International Symposium on
Agriculture. Opatija. Croatia >RQOLQH@ SS +
KWWS VD DJVIXU 8GIlI SGI"RULJLQ BOHOLFDWLRQBGH

-25'%$1  $ 215,25'%$1 7 VWLWXWLRQV |IRRHQWDED G/#di @Y HU R
Environmental Change S
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-i5, , - 7LOODJH ,QWHQVLW)\ DRERIEtO @DALHu@E X FH G

Engineering Sciences SS *

-15, -, A talajmiivelogép valasztdas és iizemeltetés kézikonyve (Kutatasi-kisérleti
eredmények, tizemeltetési tapasztalatok) 6]HNV]IUG $IJURIYyUXP

-i5, -, 5E',&6 -3 3%$=6,&=.,, 6=%%1, *<BB®RE>MP&YHOpPVL H
KDWiVD D W DERORW i8\2YA Y DVB K F Tandcskozas, 1. kétet )90 0&V]DNL
,QWp]J]HW SS +

-5, -, BE',&6 -3 6=%%1/RQJ WHUR @D HF \R RN/ BRBD ,Q
of Abstracts, XVI. CIGR World Congress: Agricultural Engineering, for a Better World S
&' + S

.$1(0%$68 (7 32:(56 :/ 6,--: ) L H OXQJ H R Bl B EAHUORRI[HIDENR P
VRLO VS&UScRAH SS +

.$5/(1 "/ :2/1(1+$837 1 & (5%%&+ ' & %(55< & ($6%11-6
-25'$+/ -/ /IRQJIOWB UW MILHF WV SRIQnVTRIg REséakxO L W \

SS +

.$9%1%8 -/ (QJ\PH NLQHWLFV DQ®UWR R UMW Hf Fehetal R O R J L
physiology SS +

(G, 7+ 0 +(,'() . &+(B5b< b &DSIWRBLWKHKDWPRVSKHUH ¢
SURFHVYV "HVLJQ &RPVISBHUBWERQW+203621HWONGedh
Engineering Climate Change: Environmental necessity or Pandora’s box? &DPEULGJH
8QLYHUVLW\ 3UHVV SS +

.(66%$9%/28 $ 026,(5%$ 5 '25%1 -: '5,-%(5 5 $+(/xU((5 2

JOX[HV RI &DUERQ 'LR[LGH 1LWURXW\WR[6&REEG DMYTG:I0

KHDW )DOORZ 7L O O.Duwrthl 6/ IBAYiE»drktAr DIl SS +

& ,*+7(5 0 0(/,112 - B(7(5-2+1 : 7 5%$67(77(0&B,5( $ '
67(8'/(5 3 % $%(5 -' $VSHFWV RI VSDWQDDJIDUJHGEG DWMWH RS
HVWLPDWLQJ UHJLRQDO FDUERQ G L\RRId@MIbDGeqpNictl) RP W F
Research ' SS +

,0%$// % $ -$&.621 5 "1$3@*,5 - 1$.$<%$0% ) 6 6 .,%2
&RPSDULVRQ RI ILHOG PHDVXUH G Did&ercdy&ietXopAn¥idd G VR L C
Journal SS +

,0%$// % $ /(021 (5 $LU 7XUEXOHQFHLO@IHBW \[KRSEEJ6IR
Soc. Am. J. SS +

,0 - 9(50% 6 % &DUERQ GLR[LGHWHFEKDDQVHYOD® @ HAFH
Boundary-Layer Meteorology SS +

L1 -8 +$55,621 5 OHDVXULQJ HWRILA QWEHVEBQUDXWM.RRBRDLV
FKDPEHU V\VWHP FRPSDUHG ZLWK SRUWQEGH W,KR% VD
Communications in Soil Science and Plant Analysis SS +

.,56&+%%$80 0 8 ) PBKINKH DMWHXUH GHSHIDPEHE FMHD RMVWHRUL @ HRR F
DQG WKH HIITHFW RI JOREDO ZD USRI RBidodR &hdBRBdhdnishx) IJD QLF &

SS +

.,56&+%%$80 0 8 ) Y WHWHW5HODWLYH,RBODPD/WHR B K B QXHD (
1LWURXV 2[LGH E\ 8VLQJ &OLPDWH &KDG®@HbH( ,FSDFW
&+5,67(16(1 Achrate and efficient use of nutrients on farms >RQOLQH@ 3DOP
1RUWK 1HZ =HDODQG )HUWLOL]J]HU D@Q@ULUYRAH\BHW\HBU F K
KWWS IOUF PDVVH\ DF Q] SXEOLFDWLRQV KWPO

.12(33 - 926( - O 27+(56 AXDQWILRNDVQLYHWER RRB DL ¥
PHDVXUHPHQW PHWKRGV S

.29E&6 * =6(0%(/, - 6 A/ -8+E6= & I UHEPWHG FXOWL
VIVWHPV RQHWIK\HV BR Q Rbrdd RddeavtR Cddvmunications SS +

.803 /' 5 5H G X F LIQRWA QIFEIRIXWND F D UE FQ LEIDR\NHGAE UL Y H U
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SS +

/1$*$5,$6 - & 5(('6 - F+7:9, + 5,%+7 3 ( YHORK)QFH 3URSHU
WKH 1HOGHU OHDG 6LPSOH|[ O0HWKRGnL & ORidizatiddHQV LR QV
SS +

/1$/ 5 5HVLGXH PDQDJHPHQW FRQVHUWWRLRWYLRQOIRL
JUHHQKRXVH HH® B W BR &QMlage Research SS +

/$/ 5 6 ]HUN  The potential of U.S. cropland to sequester carbon and mitigate the
greenhouse effect & KHOVHD 0, $QQ $UERU 3UHVYV S

/1$1 5 6RLO FDUERQ VHTXHVW DQWtbRAAW R PLWLIBWH FOL

/$/ 5 L0%/( - )2/1(77 5 67(:$5'" % $ 6 |Mddd¥ement of (drbon
sequestration insoil % RFD 5DWRQ )/ &5& 3UHVV S

/$/ 5 L0%/( - )2/1(77 5 67(:$5" % $ 6 ])HilUUpNocesses andEthe C
cycleem %RFD 5DWRQ )/ &5& 3UHVYV S

/1$/' 5 .,0%/( - [/(9,87(:$5" % $ 6]HUN Soils andxlobal change % RFD
5DWRQ &5& /HZLV 3XEOLVKHUV S

/$/ 5 0%/ ( - 1(9,1( , 67(:$5" % $ 6 | Hdd MianagemenEand
greenhouse effect % RFD 5DWRQ &5& /HZLV 3XEOLVKHUV S

/1$/ 5 L0%/( -0 &RQVHUYDWLRQXMWLW @DWH ByRQtig D U ER Q
Agroecosystems SS +

/I$/ 5 5(,&26.< ' & +%$1621 - (YROXWLRQRRFRHWKH SORDUV DQ
UDWLRQDOH IR WolDdd Wikg2 Resédddd PLQJ SS +

JE1* ,  &6(7( / -2/E1.$, 0 6]HAUbdlis kiimavaltozds: hazai hatdsok és
valaszok % XGDSHVW 6]DNWXGiV .LDGy +i] S

/1$6&%$/$ -5 1 /23(6 $ 3$H12668$0%$5% ) 7 3(51,59% * 6RLO &2
HITOX[ IROORZLQJ URWDU\ Wili@lTiDay#Rdsebrdd WU R SISSD O #tR L

/1$6&%$/$ -5 1 /123(6 $$66.32 $5&+(5 ' : 5(,&26.< ' JLUVW RUGI

GHFD\ PRGHOV WR G HOVRWW BHWHRW & RINEERBikaddb&) Brix.) H
SS +

/1$6&%$/$ -5 1 /23(6 % 632.%$6 . %2/21+(=, ' (,&2&8+(5 "' 5
6KRUW WHUP WHPSRUDO FKDQJHV RHYRUOEHKGUE\RD IQ RV W
P R G$bDand Tillage Research SS +

/1$6&%$/$ 1 %2/21+(=, ' 53(5(7 6 KRUWE&W HHURFPL VARLIRDQ DIV
FRQYHQWLRQDO DQRE DH@K AHLAO @/ LM3IAJ D B AMCKHHEL@ B4 DD 1L O
Tillage Research SS +

/1$6&%/$ 1 0$548(6 - 3(57,5%825% - ( HURPRWWPWRUDO FKD
WKH VSDWLDO YDULDELOLW\ PRGHO RD &ZoiMEBILEY MM RQV IL
Biochemistry SS +

/1$6+2) ' $ $+8-%$ ' 5 S5HODWLEXKWRROWKRIXYBHHHXYY HPLVVLRQV
ZD U P V&Qude SS +

1("$17(& 9 (3521 '8)5C1( ( 6RLO ERHHKIORUHQWD FRP
RI WZR FORVHG GPQD&ALFIN\VWHPVSS +

I(I1(, .29E&6 ( ) EE NpUGpPpVHN pV PHEROGLWRINO DW M

WpPDN|UpEHQ ,Q .5g(/ '8/$< * .$/$326 7 N Taar(6 $
vegetacio-klima kolcsonhatdasok. Koszontjiik a 70 éves Lang Editet 91 FUIWyW 07$% gNRO
pV %RWDQLNDL .XWDWyYyLQWpP]J]HWH SS +

I(11(, .29E&6 ( 7DODWMOWI]PBWD D NPIRANX GMI BL V KRV \ |
INRV]LVIWpPPIEDQ 'RNWRUL 3K' pUWHNHWWXG®RRPUQNl W, L
%LROYJLDL ,QW P RNW RWLRWNROD S

I(/1(, .29E&6 ( .29E&6 /E1* ( %277% '8.E7 = .30882B % (
%(,(5 & 7TKUHV RRHOUWDF WD QGHLIQI T MAWMUVYHR R @ RW Q HP R/IH F
UHVSRQVH RI V Rkdedd Fbd@lo)DiNBlokRg) SS +
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/1,8 = )8 % =+(1* ; /,8 * SODQWUEER®@IWVWHW W RIQW AR
UHJXODWLQJ VRLO PLFURELDO | X QV¥FMERQ DO UGLILRQWIONV |
Soil Biology and Biochemistry SS +

/,9,1*6721 * 3 +87&+,1621 */ (QFORVXUH HPWHH® PRHDWXWD F F
HIFKDQJH $SSOLFPHMWL.RQ W WDWRAU VRX UO$TH 616 IBbenic
trace gases: measuring emissions from soil and water 2[IRUG (Q&OPRGKXGJH 0DV
86 %ODFNZHOO 6FLHQFH SS +

l12<' -  7%$</25 - $ KH2THWS HUDW XUHG'RISH §Q B VIQik#EIL R Q
Ecology SS +

/23(= *$55,'2 5 0%$'(-11 ( 025(12) 085,//12 - RQVHUYDWLRQ 7/
,QIOXHQFH RQ &DUERQ '"\QDPLFV 8Q @dddsp/etd GLW H BLED Q HD C

/181" & 3 5,/(<: - 3,(B&O)J/" & % FXMW RRITHFKDPEHU SUHV
RQ VRLO VXWRFWW@RB WKH LPSOLFDWLRQV IRU 1&2PHDVX
Global Change Biology SS +

/182 = $1* ( 681 2 - 60,7+ & - 352% (57 BLQJ ORQRGNHU
FDUERQ G\QDPLFV DQG VHTXHVW U DMRM @ WEHRAY¥HQMHEL D O L C
Forest Meteorology SS +

0$&'21%/" 1 : =$. ' 5 35=(5 . 6 7THP S HWBPDWAX RKD (ILQH WL
OLFURELDO 5HVSLUDWLRQ DQG 1HW Q&o¥W3diBuddbarie G 6 X O |
America Journal SS +

0$,(5 0 6&+%&. .,5&+1(H, A (%531 ( ( +2/67 - 3RUH VSDFH &:-

G\QDPLFV LQ D GHH SEubpb@® Qoubnk by BoWSdiGics/ RLO  S'S +
0$,(5 0 6&+$&. .,58&+1(5 + +,/'(%5%$1" ( ( 6&+,1'/(BRLO &2
HITOX[ YV VRLO UHVSLUDW L R QlgridIGllafiBek: RQeroldt) 10 X[ |

SS +

0$11,1* 0 5(,6,1*(5 $ %URDGHU SHWUMBHBWILMHY QRUJBH
J DV AWlosophical Transactions of the Royal Society A: Mathematical, Physical and
Engineering Sciences SS +

o$11 /. &KDQJHV LQ 6RLO &DUBRIPROMNWERIGDIH $1WSHU &>

+

0$660%1 : - 6200(5)(/"5 % 026,(5%$5 =(/I(5.}) 5By @I/(
6 * $ PRGHO QOQRMHW WUWHR®HK FHH SXUALSYIHII FHU HMAKW R C
RlI GLIIXVLRQ BRI BRG WKURXJIK O D\H WhsiaMRRpHKdaN V
Research ' SS +

0$6621 '(/0277( 9 6&+8/=0 6]JHUN , DDRURFW L RDW H R

, QIPCC Climate change 2013: The Physical Science Basis &DPEULGJH 8QLWHG
DQG 1HZ <RUN 1< URGHH&BP@EYHUVLW\ 3UHVV SS *

0$77+,$6 $ ' %/$&.0(5 $ 001 (%H5-(0 $ VLPEGIKW MKDFKQLTX !
ILHOG PHDVXUHPHRIMWQRWH RXWVR RGB! MAERRPoNBiL @iMity
Ss +

0(7= % '$9,'621 2 &21/,&26+t0 0(<(5 / 6]HUNPCCspecial report
on carbon dioxide capture and storage & DPEULGJH 1< UAESFIHBOEYHUVLW\
O(<(5 : 6 5(,&26.< " & 6+(/] * 6Technical Report No.5 *ULIILWK $XVWI

&HQWUH IRU ,JUHVRIML\RBUDRHEV HDUFK S

02/(5 & % , QW H U RR@ M ipQing yQth Matlab >RQOLQH@ B6RFL
,QGXVWULDO DQG $SSOLHG ODWKHPDWLFV
KWWS HSKEY JRDERRN

0217(,7+ -/ 6=(,&= *8.,<$% &URS SKR\WRG QWKKIHMLX[ RI F
GLR[LGH EH O R ZhoWdkralleDIgpRe8 Kcology Ss +

026,(5 $ 5 *DV KA PRHHDN WHF K Q DTXH M BHWQ K B/ SHRF WIH F K Q

IRU PHDVXUHPHQWY RYHU ODUJH HER®RJIL HFD GONKDLIRUP
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and the greenhouse effect & KLFKHVWHU 1HZ <RUN :LOH\ SS +
1$*$1%$:% 7 .<80% . RQ&EHQWUDWLRQ G HSHROXMQLRH RU RR
FKDPEHU ZLWRKRQRAQ@®WUDWLRQ EHORXLIIXVER® DEQRBUSAN
L Q \SKRISGence and Plant Nutrition SS *
1$*$1%$:$3 7 .<80% . <$0%$0272 + <%$0%0272 < <2.B<$0%$7%76
OHDVXUHPHQSLBRDWRRQ UG OVWKH R L AMHE SHQIMW KU H
OHYHO DQG DSSOVBRWIR ¢ RP SRNAWD IDHYNE SBehkd Bnd-Hakk P L F

Nutrition SS *

1%$,. 9 -$,1 $ . 3$77(1 . 2 8 (%%/(6 ' - QW VEWRWYVRVWWPR
OLIHWLPHY DQG UDGLDWLYH IRUFLRJIJVERQAWODRBMBMRU &
of Geophysical Research ' SS +

1$.$<%$0% ) 6 6 RLO RehoeStnking Rébidv Q) SS +

1$< 6 0 0%$77621 . * %250%$11 % %LDVHV RHWKRBEHIRU OHDV
6RLO &20X[ '"HPRQVWUDBRRIGD MRNKRESHS D UD W XS/S +

1,&+2//6 1 7KH FRXDWIAUBGIIRI $XVWUu@LIhdRgeG U R X J KS/BV

+

1250%$1 - 0 *$5&,%$ 5 9(50%$ 6 % 6ROV NXWOQEHWEKH FDUE
R1 D JU DN BfQéophysical Research ' SS +

1250%1 - O .8&+$5,. & - *2:(56 7 %$/'2&&+, 0" 5Hx0(13F
0 6%$98*( . 675,(*/ 5 * $ FRPSDULVRQ RHDINVKPHWK
VXUIDFH FDU E R QofehaRof GéapphydienDRekbddch ' SS *

1<(67( / %LROQ@YU B UHMN N LRBidh¥kib mbh&etek € alapfolyamatok
%XGDSHVW 7DQN|Q\YNLDGyY S

29&211(// $ 0 OLFURELDO GHFRPSFPOLWWRQ LQYHNSEDOVS
6RXWK :HVWHUQ $XVWUDOLD $Q HPSLQEXEGWNERKGGNO EDVI
and Biochemistry SS +

2(1(0s% 2 9(/7+2) * .8,.0%1 3 THFKQDNBE ADMMNG RSRWONL B D \
GHFUHDVH JUHHWQKIROQAH | UIR\P MBikhd (yofiky W Xddoktosystems

SS *

22576 . 0(5&.;5 *5e+3%1 ( /$%5(8&+( - 1,&2/$5"HWHUPLQDQ
RI DQQXDO I0OR[H® RO &R QJ WHUP QR WLOODJH DQG FRQ?
Q RUW K H USQ! gid DilQugetResearch SS +

3%&%$/% 6 6WDEHGUIHDMW IVR@ YL QJBEWOKH FRUPWKHH CGRU[RV \
FXUUHQW WSiEBlKkeQRORJLH\E S +

3$/E1&= % Mesterséges Intelligencia Epitémérnokoknek (Jegyzet) >RQOLQH@ %XG

% O ( JRWRJUDPPHWULD pVv 7TPULQIRUPDWLND
KWWS zZz7ZZ IPW EPH KX IPW KWGRFVIDRRYDVOIDN2 )WOD.GWDUJ
3$5.,1621 . - $Q LPSURYHG PHWKR 6 LIRDWR IRQVXRANDK HV R
of Applied Ecology SS +
3$5.,1 7 % J)LHOG DQG ODERUDR®U\QWH2ASBY RI: VRLE® 1&E

9,=&%$E12 ( 6 Metkbil for assessing soil quality ODGLVRQ :LVFRQVL(
6FLHQFH 6RFLHW\ RI $PHULFD SS +

3$5.,1 7 % 9(17(5(%$ 5 7 &KDPEHU %DVHG DUHDNX ¥ B¥iHQMN[V
Protocols. USDA-ARS, Fort Collins, CO S S +

3$5721 : - :220(5 3/ 0%$%7,1 ORGHOLQUFVRDWWHUD&RQDPL
SODQW SURGXFWLYLWWHRVWURS.RPRD 5, HERO -6: 6] Ak N
biological management of tropical soil fertility & KLFKHVWHU 1HZ <RUN 6D\]
7TURSLFDO 6RLOHWMWRORW\DIURJUDPPH SS +

3$867,%1 . $1'5el 2 -$1=(1 + + /1$/ 5 60,7+7,366(@7, %1 *
1225':,-. 0 :220(5 3/ $IJULFXOWXUDO WRLOVWRNVDIWN L
HP LV VSOoR@Q>Mnd Management V SS +

3$867,%1 . &2/1( & 9 6$8(5%(&. ' 6$03621 10LWLJIJDWERRQ



O(/le./1(7¢(.

10.14751/SZIE.2015.024
$IJULFXOWXUH @iQardChkiikky LHZ SS *

3(7,7 -5 -28=(/ - 5$<1$8' ' %$5.29 1 , 9B@®EL2($ - W(1'(5
0 &+$33(//$=- '$9,6 0 '(/$<*8(* '(/0277( 0 92F/x$.2
/(*5$1' 0 /,3(1.29 9 < /258863(3,1 / 5,7= & $B$(7=0
67,(9(1$5' 0 &OL PIMWWPHR\DSKEHULF KVYWWRU\ RIHD KM B

WKH 9RVWRN LFHNadidH $QWDIBEEWLFD

3+,//1,36 5 ( 3+,//,36 6 No-tillage agriculture, principles and practices 1HZ <RUN
9DQ 1RVWUDQG 5HLQKROG

3233 0 1%$//(< /1 )257,1 & 60,7+ $ %5<(WLQJ IHWVWDRIERQ (P
DQG $IJULFXOWXUD@QWHDN S REDNHE RVQR BikAbbWo13m/OLFLHYV

SS +

3267 : 0 3(1* 7 (0$18(/ : 5 L1* $ '$/( 9 + ,6'($A*(/
7KH JOREDO FAnbiiEdR QidnidF OHR O X P H -X0\ $XIXVW SS 1

3803%1(1 - .2/$5, 3 ,/19(61,(0, + 0,1..,1(1 . (0l gy 6
12+,1$ $ /$502/% 7 025(52 0 3,+/$7,( 0 -$16/5(16&, <8
*5h1=:(,* -0 5(7+ 6 68%.( - $ 63%9%*( . .8 BORM *: ‘67
=,(*/(5 : $17+21, 3 /[,1'$27+#+%5, 3 &RFRSDELMROQHQ
FKDPEHU WHFKQLTXHV |RHUI @ouNtkd) dn@Fbr&sRietor8ldsy

SS +

5E',&6 - 3 -15, -, 6DPSOLQJ PHRMHIRX GIHYHOROPIHDQW U
| O Mdungarian Agricultural Engineering SS +

5E',&6 - 3 -15, -, DWH RAIWWKH DU® LLQH /& H KXPDDBKDWKH HI
&2 HP LV Hiuguldan Agricultural Engineering SS +

5$,&+ - : 327765 & *ORBH@ S RW WDGE H RHP IGL\RUR Q&lobdll RP VR
Biogeochemical Cycles SS +

5$,&+ - : 6&+/(6,1*(5 : + 7KH JBREPRQ COR[LHVRLO UHVSLL

LWV UHODWLWRDWKR® DRIGEDLPDWSHS =+
5$0$1$7+$1 9 )(1* < U SBDOXWLRQ JD®E IORPDNV BIDVKID/Q J|

DQG UHJLR Q D Otltrizokplkbh &k dkedtH V SS +

5$1-$1 0 +(5=2* + - YHDVLELOLW)\ RAder®Pkbcédla SWIX 8 H +

5$11,. h .2/%$5, 3 9(6%$/% 7 +$5, 3 L @ QFFHH I WXDULHQPMA LOHN
PRGHOOLQJ RI QHW HFRV\VXN¢ktRtura] bnid Borst WekRdroDg) R UH V W

SS *

5$672*, 0 6,1*+ 6 3$7+%. + (PLVVLRQ RILEMH ERRRPuGLERL] O
Science SS +

5$<0(17 0 % -$59,6 3 * $Q LPSURYHE8 RRSHRHIKDARHAH W\
HITOX[HV L QoW b GdophBicul Research ' SS *

5(,&+ 3 % UEKRQXDLR[LGHS{igAcK DQJIH SS +

5(,&+67(,1 0 %('125= )Y/ *%52077(5(5 7 PAMWVPSHU GHSHQGH
FDUERQ PLQHUDOLVDWLRQ FRQFOXRLRXEDOBEPQMH OVRQO
Soil Biology and Biochemistry SS +

5(,&26.< ' /IRQJITHEW RI OROGERDWODBOIRZQGXIRWG7& B

,0%/( -0 [/$/] 5 Y211 (77 5 )Agri@ulttd Rractices and Policies for
Carbon Sequestration in Soil % RFD 5DWRQ /RQGRQ 1HZ <RUN :DVEK
3XEOLVKHUV SS +

5(,&26.< ' & & D Q RISK DI@M HJQ W K H FIK Bl ©ERALOSRYiA G
Reviews SS +
5(,&26.< ' & 6REOCOALMYLIDQ G &DUERIQVHIR [REHGHEHRDMU G 30F

52% (57 3 & 5867 5 + 1$5621 Sitd Spe&fit Mddagement for
Agricultural Systems, Proceedings Second International Conference OLQQHDSROLV
86% $PHULFDQ 6RFLHW\ RI $JURQRP\ &WURB 66RIH® FHF LG+
6RFLHW\ RI $PHULFD SS +
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5(,&26.< "' & DODJHODQG VKRHAPLWHBRWK2URP VRLOV LQ WKH
+R]]JiIlpUKHW D %O0( *pS pV 7THUPpNWHUYH]pV 7DQV]pNHQ

5(,&26.< ' & E 6WULS WLOODJH PEVWHRGWVX BiaEdikgV, RQ V
Australian Society of Soil Science Inc. National Soils Conference % ULVEDQH $XVWU
+

5(,&26.< ' & $5&+(5 ' : OROGERDUG SORDQNL & B UAV G\HBUNPK
G LR|[L GH SdituiHDaogdResearch SS *

5(,&26.< " & '8*$6 : $5%(37 + $ 7TLOONMRHL Q FO®XEHRE® GLR]
I[URP GLIITHUHQW FS$RAGSENIQod Réseriii H P V SS +

5(,&26.< ' & /,1'67520 0 - )DOO WLOODFW PRHQVKREBUWMIWHUF
GLR[LGH |0 X{igtdshdrnk JodikRd! O SS +

5(< * -28*/% ( )28,/ (7 $ 3%$9,//21 * %(66(0386K,4,13(7 B5
&/$9(/ - +e021 "' 7KH LPSDFW RI POMFD XD WQAD ¥
VSHFLILF PRUWDOLW\ LQ )b®r@ukddallAsdRiPes of OcddpRional and
Environmental Health SS +

5,*%< 0 35,11 5 * 271'2+(57< 6 0,//(5 % 5 -9<+$570h &/ (0
6$/$0(+ 3 . $512/" 7 :(,66 5) .5800(/ 3 % 9B866 (5 3
3 - <281*'" 6,0021'6 3 * 5HFHQW @ ¥ 3 WKW IHF W U H
JDV UD G L D Wkophisitdt RekelirchI etters SS +

52&+(77( 3 $1*(56 ' $ 6RLO 6XUIDFH &DWXHERYQ QBNMNKEHG)B\ 6S
6XPPHU DQG )DOO OROGERDUG Sd0 BRcZehc® Soclefl) ofDAnir&@ G\ /R L
Journal SS +

52&+(77( 3 '(6-$5",16 5/ 3%77(< ( 6KDWODYD D QGE WG®ILP
UHVSLUDWXQ Q¥ A QudtldtFouks¥l of Soil Science SS +

52&+(77(3 (/1(57 % *5(*25,&+ (* '(6-%$5',16 % //(B6FY'(S
-2+1621 % * '"HVFULSWLRQ RI D G\QDFPHBVKOR®B GV
UHVSLUDWLRQ DQG LWV FRP SQudidiNnRI&rnalof\SKil RMhdeHU W HFK

SS +

6&+/(171(5 5 ( &/I(9( . 9 S5HODWLR QWKLY X BWHWQHH®R PR
VXEVWUDWH WHPSBWHEWRULN WXQE YKHXRAMW W \FSIHW XIUH LR W H
Canadian Journal of Forest Research SS +

6&+/(6(5 * + 7KH 5HVSRQYREGXMMLRY IURP 6RLOV WR *O
& K D Q déktsWhrift Naturforschung Teil A SS +

6&+/(6,1*(5 : + & DUERRBHEIDQ W H U Mk \RelduwldFc&dgMdnd L W X V
Systematics SS +

6&+/(6,1*(5 : + &EMBGERQPUDFXOW XU H WD R  REG@ZAMRIDOHW W U

SS *

6&+/(6,1*(5 : + &EDTUERVOWUBDWLRQ LRWLELRIQON D RREWHWF B S
Agriculture, Ecosystems & Environment SS +

6&+:$57=.23) 6 + FXBBHOU WHFKQ LDXHXUIHPRHOWKRH PBDERC(
HYROXWLR @Ecbbgp P VRLB\E +

6&277 $ &5,&+721 , %$// % & /IRQUWRHOPIPR QOWI[RIWL QL
FKDPEHUV XVLQJ DXWR P D WddBal Df@kirohRd& Oy V\V W H B'$

+

6(55%$12 5 ( +XPXWLRRUPRG & ILIDWQRRRICCHSPPDQOGUIGP HRQV

International conference on soil and compost eco-biology, Puerto de la Cruz, Tenerife,

November 26th-29th, 2008 0DGULG 6RLO$&( SS +

6(9(//$ % Biomérndki miiveletek és folyamatok % XGDSHVW %O0( 9HJ\pV]Py
%LRPpUQ|NL .DU $ OH\FIX@QHMROD|WRW Y 30/ BV HOPDLQYHIUNV X GRBIiQ\
6+,1( . 3 )8*/(679('7+%6/(0%$5,%$0 . 678%(5 1 $OWHUQDWLYHV

JOREDO ZDUPLQJ SRWHQWLDO IRU FRRQWV URLIQJIUMHGLPKRAXH |
Climatic Change SS +
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6,/9% 2/$<$ $ 0 &(55, & (3 /$6&%$/$-51 55$8K87 6 &(&DUER
GLR[LGH HPLVVLRQV XQGHU GLIIHUG QMM ®® L & DALYCHVDIHHG\

Environmental Research Letters S

6,1*+ - 6 *837% 6 5 30DQW GHFRRIRVILAQ RQ WRIE WHRLW
Botanical Review SS +

6,7.(, * Gyakorlati aramlastan % XGDSHVW iOH]6JDNADRGiV .LDGy

60,7+ 3 32:/621 ' *(1',0,1%0,7+ - 3SRRMHBIMLBDROQ VHTXH
LQ (XURSHDQ VRLOV SUHOLPLQDU\QHVWHWVYOYOWMAY IRRIP IIOY
H[S H U L 8lbbQ@ \Bh¥nge Biology SS *

60,7+ 3 32:/621 ' 6 *(1*, 0 - 60,7+ - 8 RUWDSGLWLHYV

/ILPLWDWLRQV IRU EQVEIXRHS/HDUD VB 1B QK XO W XUKD G KERQ LH
0 D Q D J H P HMAlgemy of Carbon sequestration in soil % RFD 5DWRQ )/ &5&

SS +

60,7+ 3 32:/621 ' 6 *¥(1*,0 - 60,7+ - 8 OLPBB@BIU\ HVWLPDW
SRWHQWLDO IRU FDUERQ PLWLJDWIORXY | DRKQURSGE D Q VR
Biology SS +

60,7+ 3 32:/621'6 60,7+ -8 )$//221 3 &2/(MHHWLQJI (XURS
FOLPDWH FKDQJH FRPPLWPHQWYV TXDQWLI\WDWDYH RQ WLE
D J U L F XG0 Xhdikpe Biology SS *

62(*$$5" + &DUERQ GLR[LGH H[FHKIRBNHFRIH WD UQ I AXE®MN A
DQG IRRWSU LMkt Bddekt Qldteorology SS *

62/2021 6 4,1 " 0%$11,1* 0 &+(1 = 0$548,6 0 7$9135 0%
0,//(5 + [/ 6]HUN [PCC Climate change 2007: The Physical Science Basis
&DPEULGJH 8QLWHG .«RUNRRBR<D@G$1HRDPHUNVNEW 3QHYV

SS
67()%$129,76 3 ),/ (B/t.<)* O6]HUN Talajtan % XGDSHVW OH] JD]GELC
S

672&.(57) '$+(4 3/%$771(5* 6]HUN 6 X PP D U PEKXYiludiD O
change 2013: The Physical Science Basis &DPEULGJH 8QLWHG .LQJGRP DQ
86% &DPEULGJH 8QLYHUVLW\ 3UHVV SS *

672&.(57) '$+(4 3/%771(5* 6]JHUN U BRGXAPPOKEH BY |, Q
Climate change 2013: The Physical Science Basis &DPEULGJH 8QLWHG .LQJG
<RUN 1< 86% &DPEULGJH 8QLYHUVLW\ 3UHVV SS +#

672&.(57 ) 4,1 "' 3/$771(5 * 6]MHCNClimate change 2013: The Physical
Science Basis 1HZ <RUN &BBREYH&®W W\ 3UHVV

6:,1%%1. : & 7 K HHPHIIDWK B 1 Y HU W LHFDW DVQ® QD MWK URY XS R
LQ WKH ORZH Uoud¥ & RdeSKibl) H SS +
7$./( (6 0$660%$1 : - %5$1'/( -5 6&+0,'7 5 $,7914%8, 9

*$5&,$ 5 '2</(* 5,&( & : ,QIOXHQFH ROQK\LDRPBUHOMWHSUH
SXPSLQJ RQ FIHJBHRQ XJ LIRA[gRiB:IMRIlakd Forest Meteorology
SS *
7HL* - 0,6621 / *(56+(1621 $ &+(1* : *21'67(,1 SROWLQXR X
PHDVXUHPHQWYV RQ \ZR WX WDHHGH RIRMNYEXHU RVIRSLQH SODQW
6LHUUD 1HY D GAZriouR 4D NdF breyMVeteorology SS +
7(,;(,5%$ 7/ * /23(6 $ /56&%1 7THP SRUDIONY ORU LYDEL U V&R Q
DIWHU FRQYHQWLRQDO MIGGCGCGHIWE ¥ E BIHE30 EG HFQ \HL YRY H DM
Engenharia Agricola SS +
7+,(5521 9 /%$8'(/1287 + &RQWULEXWLRQRQ WRRW RWD S L&D WA |
WKH VRLO RI| D Gldiadida Jokrxa¥of\HardsHR¢s\Mrch SS +
7255(6 / * 6 ]| H U N Conservation Agriculture in Europe: Environmental, Economic and
EU Policy Perspectives (XURSHDQ &R QV HWHOUWHL RMQIGHUOWKXKRQ (&%)

7017+ ( 7DODM WHPOQVELR[MEDN PRPOPWH DHOQIOWDWWN UHQ
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'RNWRUL 3K' pUWHRBHBBY6T|RIDI®,186 (*<(7(0 S

717+ ( %%$5&=9% = %,5.E6 O (1<%l * =6(0%¢(/, *$9%W277/,.
+$6=35%$ / .(51 $ ./-81 1 .216 6 .29E&6 *)$67$6*K $

$UDEOH ODQGV ,Q +$dmdsphericlGrecd/dddd Wases: The

Hungarian Perspectivee >RQOLQH@ 'RUGUHFKW 6SULQJHU 1HWKH!
KWWS OLQN VSULQJHU FRP

717+ ( )$5.%$6 & QG HUHYV WDODM BRI DMWY Vp R DGALIR . ®N L
EDUDFN O W, KMiX-PIQ fiilkekdi K limavaltozdas — Hatasok — Valaszok SS +

78%,(/12 ) 1 6$/9%$725(®6, B2 )(55%5% $ ), 7M02I+13 6 7KH
)$267%7 GDWDEDVH RV HHHNYKRRWHI U BikirddddthIR¥s&arndh X U H
Letters S

81,7(' 1%7,216 Kyoto Protocol to the United Nations Framework convention on climate
>SRQOLQH@ 8QLWHKG/ WBW LR@IVFBS5LQMWKMHARMNVRB SKRSWRFRO

81,7(" 1%$7,216 Doha amendment to the Kyoto Protocol to the United Nations
Framework Convention on Climate Change >RQOLQH@ 8QLWHG 1DWLRQV )U
85/ KWWS XQIFFF LQW N\RWRBSURWBKEBO GRKDBDPHQG

9%$197 +2)) - +  Lectures on theoretical and physical chemistry IRQGRQ (GZDUG $L

9%$5*%$6 5 &$5%21( 0 6 7%(1&86 %$/'2&&+, " JURQWLHUV D
FKDOOHQJHV LQ VRLO UHVSLUDWLRQ RGHHVMCHGDWKD LQRWPH
Biogeochemistry SS £

9%$1 9((1 -$ /,/-(527+ ( I(..(5.(5./-$ 9%$1 '§ *(,-1 6&DUERQ
JOX[HV LQ 30DQW 6RLO 6\VWHPV DHAY HEMNBIVppiiCat$M P RV S K

SS +
9(50% 6 % ‘2% (50%11 $ &$660%1 . * :$/7(56 ' 7 .1236
$5.(%$8(5 7 - 68<.(5 % ( %85%% * * $026 % ,1<$1* + *
+8%%3$5" . * * 7(/621 $ $ :$/7(5 6+(% (9 UERQ@ GXBROL 6
HI[FKDQJH LQ LUULJDWHG DQG UDLOQAugcultBd bhidHFa®N HG D,
Meteorology SS +

9,17(1 $ - % %$/l % & 2168//,9%1 0 ) +(16+$7/KH . .HIIHFWV
FXOWLYDWLRQ PHWKRG IHUWLOLJHRUUQ®XYW & 0Q & UHWWF
JDVHRXV ORVVHV XQ@MWH Y BEDWIHD Q&P OORAWNQ:ndD & QI WH
Agricultural Science SS *

9g/*<(6, / $1|OG K MByHRQ VIRIGIQOLQH@ % XGDSHVW 7DQN
85/ KWWS VFL IWWWWPHHRXLYRBRIL] KWP

$1* 0 & <81l* </ /$&,6 287 D +$16(1 - (*"UHHQKRXVH HIIHF)
WR PDQ PDGH SHUWXU Bbetd RQV RI WIBDFHXDVHV

(%67(5 3 - &KDQJHV LQ WURSLHD® PO RQAVOJIVEWU L C
HQYLURRQddd QW SS +

(11(6 - '(0(75,%'(6 6+%+ 7 0&'(50,77 UDWRR®VGRU PHD
JURXQGH&ID X[HV ZLWHerkika DGR V SS =

(67 7 2 3267 : 0 6RLO RUJD QLB WHERE) WH TOOD/IW UDA\A
Soil Science Society of America Journal SS +

,'el % /,1'527+ $ OLEBDWLRQ VIEWRAPFGIRRJLVGRHL B IFOX[ PHELC
F K D P BSbil$¥ence Society of America Journal SS +

,1'81* 5 ( *$5/$1' 7 5 %86&+%20 5 / @ &H QW WAH IUHEG MVOH |
WHPSHUDWXUH DQG ZDWHU FRQWH®¥W RRW IHF RISV LLVD
JUD VYV O DSQBiNoRLad\Biochemistry SS +

,1./(5 - 3 &+(55< 5 6 6&+/(6,1*(5 : + DWKRMMVKWUSHA®I PLF

UHVSLUDWLRQ LQ D SWiHBRBbdt kD MibthetiRddHV W V BISO +
;8 / )857%: 0 0$'6(1 5% *$5&,$ 5/ $1'(562Hb0,77 0&
2Q PDLQWDLQLQJ SUHVVXUH HTXQ® L BFWKIDFFE HEW VDHC
D P E L HQWnd &f Geophysical Research: Atmospheres (1984—2012) ' S
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=6(0%(/, - 78%% * -8+E6= & 1%$*< PHDVXUKRHQWYV LQ D \
H [ S H U LRAQRE earch Communications SS +
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M2: Az értekezés témakoréhez kapcsolodo publikaciok

Lektoralt cikk idegen nyelven:

-yUL Radjes,JP. 6]DEy , 3D]JVLFINL , *\XULF]D KRWU LQYHVYWHOI
RI WLOODJH LAPGWXF HIGX @ 2D UL O Q JEIUHHXIOQUX WRO ,661SS

Radics,J.P. -yUL -, '"HYHORSPHQW RI ( WLOODHU\ WRWHKD OQISQRE
FKDQJH LPSDFWV 3HULRGLFD 3ROLWHFKQBEBD G@GHFKDb®L|

Radics, JP. -yUL - | 6DPSOLQJ PHWKRG V& HYGDRE P GQMF HRG
+XQJDULDQ ${QLEQXBMXLUIIO 9RO SsS + 661

Radics, J.P. -yUL - , BWDWH RI WKH UHDUE® WKKHKXIQH B WLR
&2 HPLVVLRQ +XQJDULDQ $JULFXOWXUD@®GEQJIJLQHHULQJ

Radics, JP. -yUL -, )HQ\YHVL / BKRUQGWHAME VIRRXGALR |
,QWHUQDWLRQDO -RXUQDO RI ,QQRYPWIQYH SROHDUFK S

661
Radics, JJP. -yUL -, )HQ\YHVL / HPLVVARID L&EPGXFHG E\ WLO

,QWHUQDWLRQDO -RXUQDO RI $SSOLHG SBLHQFH,®&IG 7HI

Radics, J.P, -yUL -, )HQ\YHVL / J)LHOH® LWWKB® RVRVROQU |
HQYLURQPHQW IULH®GGEQWIIWE®ORIHSSIWDPWQMH\ , DRWMH L
“-RXUQDO RI 6FIFKQ@RORDG FRO , 6%

Radics, JP. -yUL -, )HOQ\YHVL / , Q W 0!I HIHR®/P HDLWVD G\CR |
FOLPDWH FKDQJHFRHI|BMWHW Q-IRW UR@IDF BWILRQW LY LB LFXD W
9RO SsS 661

Lektoralt cikk magyar nyelven:

Radics J.P. -yUL - | N WOIDMREMAB® JpSHN|YHMWO DWIPDA Y p@HE
*e3 /,; pYl + R ,661

Radics J.P. -yUL - | YJHQ\YHVL / NLERFIVOWIWILEPRGHOO YDOLG
UHJUHVV]LY DQDIQ9]L\WHO *e3 R ,661

RadicsJ.P. -yUL -, )HQ\YHDODMP&YHO JpHBNNVKDQVOLUIR[ @/ DOQERTF
OH] JD]GDVIiJL 7BHFKQYUND / R ,661

Nemzetkozi konferencia kiadvany:

-yUL Radics, JP. 6]DEy , 3D]JVLFIJNL , *\XULF]D H&V&DRVV 7L

3URFHHGLQJV RI (XF$I ( QQVRHRI) B WH @ GD 0 LERQW X HRE H RIQ
BHSWHPEHU HOHXPHGS% + %' S .6

Radics, JP. -yUL - , WHURPQHIITHFW R MALO/O/D R RYRRN RI $EVV

&,*5 :RUOG &RQJUHVWQ JLIUHH X DQWIXLRDWBG D % H W YWHFSW HRPLEGH U
%RQQ 1pPHWRUWDII OPE$HESS * &' S ,6%1
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Radics, JP. -yUL - , 5W RX LLLGHP H QAW J HH) W HW IL O @ D 3 H RFFIHAHKG.IQC
6L[WK &RQIHUHQFH RQ OHFKDQLFDO (Q%XGHISHNVW % XG I
0&V]DNL pV *D]GDViJWXGRPiQ\L (JJHWHP 3DSHU . SS =

-yUL Radics,JP. )DUNDV 3 20iK 0 7KH ( (QDLDUWRQE\N @AM |
3URFHHGLQJV %RRN WK 7ULHQQLDO &RWQIHUHQFHPIRU
7/UINRUV]iJ 3BSHU,p%1 )

-yUL Réadjes, JP. )DUNDV =V )DUNDV 3 20iK 0 FWV R@® MPIDOC
VIVWHP DQG PDFKLQEWWUBDRRK BU(®J DO SRVHHODQYER
$JULFXOWXUDO (QJLQHHULQJ VQHES WWHB @ AUDR UV RO H§
&''S 6% 1

Magyar nyelvii konferencia kiadvany:

-yUL Rédies JP. 6]DEy , 3D]JVLF]NL , *\XULF]D &MiUiVRN 7KDONDIM
WDODMLERFViIWiVIiUD ::9,,, 07% $0% .XWDWRJLVpV )HMO}
*|G|OO 6]HQW ,VWYiQ (J\HWHP % )90 0&V]DNL ,QWp]HW

-yUL Radies J.>. 6]DEy |, $ W DDA i&\2i VD WING DMPRIYHOpVL F
pV D] LG 1+JJYpPQ\pEHQ ;;,; 07$ $0% .XDMDIWVWIR]pV )HMC
*|G|OO 6]HQW ,VWYiQ (J\HWHP % )90 0&V]DNL ,QWp]HW

Magyar nyelvii abstract:

Radies J.P. -yUL - , $&YHOPUDNPMHQGV]HUNLPBMIOO @ W/H V piQ HN
GHYHORSPHQW IRU WKH ( WLOODJH V\VWpW )HN,QHVDW.
7TDQiFVNR]IV IHEUXiU *I1G|OO )] HHA&W] DWW Y, W 1§ J KHRW
,6%1

Egyéb:

Radics J.P. -yUL - | $ SUHFt]LYV WDODMPNL BOP\S D U R ®/JHH

11 O + R ,661
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M3: Mérési adatok
1. Méréssorozat mérési adatai (2003.07.15.)
7(672 P&V]HUUHO PpUW pUWpPNHN

10.14751/SZIE.2015.024

&2 HPLVV]LY
.RPRQGRU PXOFVNXOWLYiWRU
>SSP@
OpUpV LGH
SSHUF @ Mp'i) NDIPUD OpU NDPUD OpU NDPUD
&2 HPLVV]LY
.YHUQHODQG &/( N|]pSPpO\OD]tWy
D JHULQF®RIODH|HEND QY PpUYH
>SSP@

OpUpV LGH L
>SHU[F @ MpFlJ NDIPUD OpU NDPUD OpU NDPUD
&2 HPLVV]LY

L+ WiUFViV ERURQD
>SSP@
OpUpV LGH 5
SSHUF @ Mp'i) NDIPUD OpU NDPUD OpU NDPUD

OpU NDPUD

OpU NDPUD

OpU NDPUD



O(/le./1(7¢(.

10.14751/SZIE.2015.024

,1129%$ P&V]HUUHO PpUW pUWpPNHN iWODJD
$] ,1129% P&V]IHU HVHWPNEMHDWP EY B [V A (\J pW O HIDH 8 R p @O RV

UJJ]tWpVH

&2 HPLVV]LY
>SSP@

.G .YHUQHOD|QG &/(
>SHUF@. RPRQGRW/|]pSPpO\QD]tWy WiUF|ViV
PXOFVNXPOWLYHVURQFOHPERIWNRQL

YRQDOIEDQ PpUYH

2. Meéréssorozat 1. mérésiének adatai 2003.09.23.

&2 HPLVV]Ly
S5HIHUHQFLD PpUpV
>SSP@

OpUpV LGHMH >SHUF@ OpU NOPUD OpU NDPUD

&2 HPLVV]LYy
.YHUQHODQG &/( N|]JpSPpO\OD]JtWy
>SSP@
OpUp\V OpU NDPUD OpU NDPUD OpU NDPUD OpU NDPUD
LGHMH JHULQFQHPBHHULQFOQHRHIJULQFOHPBHHHMNQFOHPH]HN
>SHUF@YRQDOIE[DQYRQDOIEDQ N|]|WW N ]|WW
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&2 HPLVV]LY
,+ WIiUFViIiV ERURQD
>SSP@

OpUpV LGHNIH >SHUF@&D 0pPUNEIPP UD OpU NDPUD

&2 HPLVV]Ly
.YHUQHODQG %% iJ\HNH
>SSP@

OpUpV LGHNIH >SHUF@D 0pPUNEIPP UD OpU NDPUD

2. Méréssorozat 2. mérésének mérési adatai 2003.10.16.

&2 HPLVV]LY
S5HIHUHQFLD PpUpV
>SSP@

OpUpV LGHNIH >SHUF@ | 0pitpNHUBEMIED>SHUF@ 5HIHUHQFLD

&2 HPLVV]Ly
.RPRQGRU PXOFVNXOWLYiIWRU
>SSP@

OpUpV LGHBIXIOFV| O0XOFV| OpUpV LGHMHDFY O0XOF
>SHUF/@NXOWLYi WROWLYi WRSHUF@XOWLYNXRPWLYiWRU
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3. Méréssorozat mérési adatai 2007.06.06.

10.14751/SZIE.2015.024

&2 HPLVV]Ly 5HIHUHQFLD PpUpV

>SSP@
OpUpV LGHMIBpU NDPUD OpU NDPUD OpU NDPUD OpU NDPUD
>SHUF|@ 1h 1h h h
&2 HPLVV]Ly 6\PED WIiUFViIV ERURQD
>SSP@
OpUpV LGHMIBpU NDPUD OpU NDPUD OpU NDPUD OpU NDPUD
>SHUF|@ 1h 1h h h
JUQ\HIHWL DGDWRN
YHJ &2
OpUpV LGH DUMHND%PODMK PpUDONDOMHWPpUVPNOHW
>SHUF|@ >R&@ >R&@

>SSP@
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4. Méréssorozat mérési adatai 2007.06.07.
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&2 HPLVV]Ly
5HIHUHQFLD PpUpV
>SSP@
%%iﬂxH OpU NDPUD OpU NDPUD OpU NDPUD OpU NDPUD
SSHUF @ 1h 1h h h
&2 HPLVV]Ly
6]iQWYI|OGL NXOWLYiWRU
>SSP@
%%iﬂxH OpU NDPUD OpU NDPUD OpU NDPUD OpU NDPUD
sSHUF@ 1 1h h h
&2 HPLVV]Ly
6]iQWYI|OGL NXOWLYiWRU )RUJYERURQD
>SSP@
?&gﬂxH OpU NDPUD OpU NDPUD OpU NDPUD OpU NDPUD
SSHUF @ 1h 1h h h
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6. Meéréssorozat mérési adatai 2007.07.14.

&2 HPLVV]LYy 5HIHUHQFLD PpUpV >SSP@

OLpGUJ),\\A/HOpU NDPUDpU NDPOPUpPV LGHMBpU NDPUDpPU NDPUD
SSHUF@L h >SHUF|@ 1h h

&2 HPLVV]Ly .[]pSPpO\OD]JtWy >SEP@

»J
opUpV OpU NDPUDpU NODPUDpU NDPUDOpU NDPUD

oM Lh 1h h h
>SHuMkF LQFOHPHIQFOHPHIHNFOHPHYLQFOHPH]HN
QDOJED®|[]|[WW YRQDOIEDQN]|][WW

&2 HPLVV]Ly 6JiQWYI|OGL NXOWLYiWRU>SSP@

O Py 0pPU NDPUPU NOPUDPU NOPUDOPU NDPUD
SSHUF@L" 1h h h

&2 HPLVV]LYy 6]JiQWyYI|OGL NXOWLYiWR| )RUJYERURQD >SSP@

OpUpV L
LGHMHOpU NPPUDpU NODPUDpU NDPUDOpU NDPUD

>SHUF@1h 1h h h
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7. Meéréssorozat mérési adatai 2007.07.15.

&2 HPLVV]Ly 5SHIHUHQFLD PpUpV>SSP@
OLpGUprXH OpU NDPUD OpU NDPUD OpU NDPUD OpU NDPUD
SSHUF @ 1h 1h h h

&2 HPLVV]Ly 6\PED WiUFViV ERURQD }SSP®@
OLpGUprXH OpU NDPUD OpU NDPUD OpU NDPUD OpU NDPUD
SSHUF @ 1h 1h h h

8. Meéréssorozat mérési adatai 2011.08.09.

&2 HPLVV]LYy 5HIHUHQFLD
P p U p v > S

OpUpVH&
;SGQ_'UMF)@PUDNDPUD
. XOliow h U t w p Y H
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&2 HPLVV]Ly .|]pSPpO\OD]JtWy >SSP@

OpUj

LGH
>SH

DV

M K

U R o
. X O

i OX\P X O

DNDPU

&
DNDPU
i W tW

&
& &

DNDauemfPUDNDPU

pJEithFWHMWF

&
DNDPU
VHHOA W |

9. Méréssorozat mérési adatai 2011.09.17.

&2 HPLVV]LY 6]iQWYI|OGL NXOWLYi

OpU
LGH
>SH

vV &
MNDPU
UR@tWg

&
DNDPU
VHHWA W g

&
DNDPU
VHNFXO

NDP
:%WW

pJN

&
UDNDPU
b W YW
HOpJN

&
D
VYo
HY

VHV

WRU >SSP@

ow
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10. Méréssorozat mérési adatai 2004.07.15.
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&2 HPLVV]Ly

5iED ,+ WIiUFViV ERURQD
>SSP@
OPtPY¥ | 0pU ND| 0pU ND| 0pU ND| 0pU ND| 0pU ND| 0pU ND| 0pU ND| 0pU NDPUD
NXPXd NXPXd NXPXd NXPXd «UtWp| -UtWp| -UtWp| -UtwpNHV
&2 HPLVV]LYy
.YHUQHODQG %% iJ\HNH
>SSP@
OPtPY¥ | 0pU ND| 0pU ND| 0pU ND| 0pU ND| 0pU ND| 0pU ND| 0pU ND| 0pU NDPUD
NXPXd NXPXd NXPXd NXPXd «UtWp| «UtWp| -UtWp| sUtwpNHV
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&2 HPLVV]LYy
5HIHUHQFLD PpUpV
>SSP@

OpUpV

syl OPU ND| 0pU ND| OpU ND| OpU ND

NXPXd NXPXQJ «UtWp| «UtWp
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JUQ\H]JHWL DGDWRN

OpUpV LGH

/IHYHJ
WDUW
>SSP

7TDODMK P

/HYHJ

K Pp
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11. Méréssorozat mérési adatai 2014.08.18.
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M4: Az alkalmazott Matlab fajlok
IPINHYHUpPVHV pV «@pJRHY HNDRUQYD @ NV W DG\DRNBOLt@QDWD| V

clear

clc

Data=xlsread('legkeveres.xlsx','2'"); % behivja az excel elsd munkakalapjat
x1 = Data(:,1); % Mérés iddépontjanak értékei

x = x1/60; % Abszcissza skaladjénak atalakitasa oOra léptékre

%% LINEARIS REGRESSZIO A REFERENCIA ERTEKEKRE

x0 = Data(2:end,1l); % Mérés iddépontjanak értékei létezd referenciértékekhez
RO = Data(2:end,4); % Referencia mérés értékei

s = polyfit(x0,R0,1); % linedris regresszid konstansainak szamitésa

ylr = s(:,1)*x+s(:,2); % lineadris regresszid fliggvényértékeinek kiszamitéasa
Data(l1,2:3) = s(:,2); % regresszids egyenes zérusértékének hozzdadadsa a mért adatsor nulla
idépontjahoz

y4 = Data(:,2); % Légkeverés nélkiili mérdkamra adatai

y5 = Data(:,3); % Légkeveréses mérdkamra adatai
Xstr=min (x) ;

Xend=max (x) ;

T=linspace (Xstr,Xend, 10000) ;

v4i = interpl(x,vy4,T, 'pchip'); % Légkeverés nélkiili mérdkamra mért adatainak interpoléalésa

y5i = interpl (x,vy5,T, 'pchip'); % Légkeveréses mérdkamra mért adatainak interpolélésa

Aread = trapz (T,y4i); % Légkeverés nélkiili mérdkamra interpoldlt adatainak numerikus integralésa
Areab5 = trapz (T,y51i); % Légkeveréses mérdkamra interpoldlt adatainak numerikus integrélésa
elteres = (Areab/Area4)*100; % A szamitott adatok %-os eltérése

figure('name', 'Legkeveres adatok', 'Color',[1,1,1], 'DefaultTextFontname', 'Arial’', 'position', [100,

100, 1000, 5007)
xlabel ("MGvelés ota eltelt idé [oral', 'fontweight', 'bold', 'fontsize',12)
ylabel ('CO 2 kibocsétés [g/m"2/éral', 'fontweight', 'bold', 'fontsize',12)
hold on
plot(T,y4i,"'-', ...
'Linewidth',2.25, ...
'Color',[0.309,0.505,0.74171)
plot (T, y5i,"'-', ...
'Linewidth',2.25, ...
'Color',[1,0.6,071)
plot(x,vy4,'d',...
'MarkerEdgeColor', 'k', ...
'MarkerFaceColor', [0.309,0.505,0.74117)
plot(x,y5,'s", ...
'MarkerEdgeColor', 'k', ...
'MarkerFaceColor', [1,0.6,0])
legend ('Légkeverés nélkiili mérdékamra', 'Légkeveréses mérdkamra')
title('Legkevereses CO_2 kamra adatok')
grid on
set (gca, 'GridLineStyle', '-")
set (findall (gcf, "type', "text'), 'fontname', 'Calibri'")
hold off
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A C02 és CO03 mérdkamrdk mérési pontossadgadnak Osszehasonlitasa:

clear
clc
Data=xlsread('C02 C03 Arva.xlsx','l'); % behivja az excel elsdé munkakalapjat

CO03 kamra mérési adatok
C02 kamra mérési adatok
C03 = mean(C030,2); CO03 mérd8kamrdk atlaga
C02 = mean(C020,2); C02 mérdkamrék atlaga
%% SZORASOK KISZAMITASA

C03s = std(Cc030',1,1);

C02s = std(Cc020',1,1);

C03ss = C03s';

C02ss = C02s';

o°

C030 = Data(:,2:3);
C020 = Data(:,4:5);

d° o

o

x1 = Data(:,1); % Mérés iddépontjanak értékei

x = x1/60; % Abszcissza skaléjanak atalakitésa ora léptékre

%% LINEARIS REGRESSZIO A REFERENCIA ERTEKEKRE

x0 = Data(2:end,1l); % Mérés iddépontjanak értékei létezd referenciértékekhez

RO = Data(2:end,6); % Referencia mérés értékei

s = polyfit(x0,R0,1); % linedris regresszid konstansainak szamitésa

ylr = s(:,1)*x+s(:,2); % lineadris regresszid fliggvényértékeinek kiszamitéasa

C03(1,1) = s(:,2); % regresszids egyenes zérusértékének hozzdaddsa a mért adatsor nulla iddépontjéhoz
c02(1,1) = s(:,2);

Xstr=min (x) ;
Xend=max (x) ;
T=linspace (Xstr,Xend, 10000) ;

C03i = interpl (x,C03,T, 'pchip'); % Légkeverés nélkiili mérdkamra adatainak interpolalésa

C02i = interpl(x,C02,T, 'pchip'); % Légkeveréses mérékamra adatainak interpolédlésa

AreaC03 = trapz (T,C03i); % Légkeverés nélkili mérd8kamra interpoldlt adatainak numerikus integralésa
AreaC02 = trapz (T,C02i); % Légkeveréses mérd8kamra interpoldlt adatainak numerikus integréalésa
elteres = (AreaC02/AreaC03)*100; % A szamitott adatok %$-os eltérése

figure ('name', 'C02 CO3 &sszehasonlitas', 'Color',[1,1,1], 'DefaultTextFontname', 'Arial', 'position',
[100, 100, 1000, 5001)
xlabel ("Mivelés ota eltelt idé [déral', 'fontweight', 'bold', 'fontsize',12)

ylabel ('CO 2 kibocsatéas [g/m"2/déral]', 'fontweight', 'bold', 'fontsize',12)
axis([0,4,0,5.2])
hold on

plot(T,C03i,"'-", ...
'Linewidth',2.25, ...
'Color',[0.309,0.505,0.7411)

plot(T,C02i,'-", ...
'Linewidth',2.25, ...
'Color',[1,0.6,0])

errorbar (x,C03,C03ss, 'd', ...
'Color',[0.309,0.505,0.74171, ...
'Linewidth',1.25,...
'MarkerEdgeColor', 'k', ...
'MarkerFaceColor', [0.309,0.505,0.74117)

errorbar (x,C02,C02ss,'s', ...
'Color',[1,0.6,0],...
'Linewidth',1.25, ...
'MarkerEdgeColor', 'k', ...
'MarkerFaceColor', [1,0.6,0])

legend ('CO03 mérdkamra', 'C02 mérdkamra')

title ('C02 és CO03 mérdkamrdk Osszehasonlitésa')

grid on

set (gca, 'GridLineStyle', '-")

set (findall (gcf, "type', "text'), 'fontname', 'Calibri')

A kibocsatdsi modell illesztése (endfunction.m):

clear$ Workspace valtozdk torlése

clc % képernyd torlése
tic % szémitasi idét mérd o6ra inditésa

clearvars -global
global data 30 x1 yl env2 cl env3

fid=xlsread('meresek.xlsx','20040715"); % behivja az excel elsd munkalapjat

% fid=xlsread('meresek.xlsx','20140818"); % behivja az excel elséd§ munkalapjat
data 30=fid.'; % matrix transzponaléas

xl = data 30(1,:); % x tengely adatkijelé&lés

ryl = data _30(2,:); % y tengely adatkijel&lés (referencia)

xmax = max(x1);

xmin = min(x1);

x = linspace (xmin,xmax,10000) ;

ry = interpl (x1l,ryl,x, 'pchip');

%% Bemeneti adat finomitas vege %%
ymax ref = max(ryl);

ymin ref = min(ryl);
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ytart ref = (ymax ref-ymin ref); % y értéktartoménya

kk ref = mean(ry); % amplitudé kezd&éérték szamitasa

yelt = ry-ymax ref+(ytart ref/2); % eltérések az értéktartomény kozépértékétdl

zx = x(yelt .* circshift(yelt, [0 1]) <= 0); % zérushelyek keresése a periddusidd meghatarozisihoz
per = 2*mean(diff(zx)); % periddusidd kezddértékének szamitésa

ym ref = (zx(:,1)-per)/per; % amplitadd kezd&érték szamitésa

rfit = @(b,x) b(l)+b(2)*sin ( ( (2*pi/b(3)).*x)+b(4) ); % illesztett figgvény

rfcn = @(b) sum((rfit(b,x) - ry).”2); % Legkisebb négyzetek filiggvény

rs = fminsearch(rfcn, [kk ref; ytart ref; per; ym ref]); S$Legkisebb négyzetek minimalizéalasa

Xp =x; % valds modell-mért adat Osszefiiggések meghatdrozasihoz
%% Numerikus integraléas

Area mert ref = trapz (x,ry);
Area kozelites ref = trapz (x,rfit(rs,xp));
elteres_ref = (Area_kozelites ref/Area mert ref)*100; % A szamitott adatok %-os eltérése

)

%% R"2 és r"2 szamitédsa Kendrick fliggvényekkel
data _ref = ry;
model ref = rfit(rs,xp);
modelex ref = rfit(rs,x1);
R2 Ref = calccod(modelex ref,ryl);
r2 _ref = 100 * calccorrelation(modelex ref,ryl)"2;
%% R"2 (determindcids egyilitthatd) kirajzoléasa
fl=figure ('name', 'Miveletlen tertilet modelljének
illeszkedése', 'Color', [1,1,1], 'DefaultTextFontname', 'Arial"') ;
setfigurepos ([100 100 600 2207]);
clf;
subplot(1,2,1);
hold on;
hl ref = plot(xp,data _ref,'-",...
'Linewidth',1.5,...
'Color', [.333,.556,.835]);
axis ([0,1800,0,+inf]); %axis normal;
numberOfYTicks = 5;
ymax refmod = ymax ref-.000001
set (gca, 'Ytick',linspace (0, ymax refmod, numberOfYTicks))
curticks = get(gca, 'YTick');
set ( gca, 'YTickLabel', cellstr( num2str(curticks(:), '%$.2g') ) );
numberOfXTicks = 7;
xData = get (hl ref, 'XData');
set (gca, 'Xtick', linspace (0,1800, numberOfXTicks))
h2 ref = plot(xp,model ref,'-',...
'Linewidth',1.5, ...
'Color',[.607,.733,.349]);

grid

xlabel ("Mdvelés ota eltelt idé [perc]l', 'fontweight', 'bold');
ylabel ('CO 2 kibocsétés [g/m"2/6éral', 'fontweight', 'bold");
box on

legend([hl ref h2 ref],{'Interpoldlt mért adatok' 'Modell szamités'}, 'Location', 'NorthEast');
title(sprintf ('R"2 = %.4g%%',R2 Ref), 'fontweight', 'bold");

subplot(1,2,2);

hold on;

h3 = scatter (model ref(1:100:end),data ref(1:100:end),'+")

hChildren = get (h3, 'Children'):;

set (hChildren, 'Markersize', 5,'Linewidth',1.5);

grid

axis square; axis ([0 .5 0 .5]); axissquarify; axis ([0 .5 0 .5]);

xlabel ('Modell értékek [g/m”2/6ral','fontweight', 'bold');

ylabel ('Interpoldlt mért értékek [g/m"2/6ral','fontweight', 'bold");

box on

myStyle = hgexport ('factorystyle');

myStyle.Format = 'png';

myStyle.Resolution = 300;

hgexport (f1, 'Mlveletlen teritilet modelljének illeszkedése.png', myStyle, 'Format', 'png');

saveas (f1, 'Mliveletlen teriilet modelljének illeszkedése','fig')
%% Mérési adatok és eredményfiggvény kirajzoléasa
f2 = figure('name', 'Miveletlen teriilet: Mérési adatok és eredményfiiggvény
kirajzolésa', 'Color',[1,1,1], 'DefaultTextFontname', 'Arial')
xlabel ('Mlvelés o6ta eltelt idé [perc]l', 'fontweight', 'bold', 'fontsize',12)
ylabel ('CO 2 kibocsétés [g/m"2/éral', 'fontweight', 'bold', 'fontsize',12)
hold on
plot (x1,ryl,'o")
hold on
plot(x,ry,'=-"',...
'Linewidth',2.25, ...
'Color', [.333,.556,.835])
hold on
plot(xp,rfit(rs,xp),'=-"',...
'Linewidth',2.25, ...
'Color', [.607,.733,.349])
hold on



O(/le./(7(.

10.14751/SZIE.2015.024

legend ('Mért adatok', 'Interpolalt mért adatok',6 'Modell szamités', 'Location', 'SouthWest')

grid

box on

myStyle = hgexport ('factorystyle');
myStyle.Format = 'png';

myStyle.Resolution = 300;

hgexport (£2, 'Mlveletlen terlilet Mérési adatok és eredményfiiggvény kirajzolésa.png', myStyle,
'Format', 'png');

saveas (f2, 'Mveletlen teriilet Mérési adatok és eredményfiiggvény kirajzolésa','fig')

[

%% Muvelt teriilet modellillesztése

env2 = min(model ref);

env3 = ((rs(2,:)).*2);

yl = data 30(4,:); % y tengely adatkijeldlés
y = interpl(xl,yl,x, 'pchip');

%% Bemeneti adat finomitas vege %%
% cl=2*pi/24/60;
cl=2*pi/rs(3,:);

se = polyfit(xl(:,2:end),yl(:,2:end),1l); % linedris regresszid konstansainak szamitésa
ylr = se(:,1)*x+se(:,2); % linedris regresszid flggvényértékeinek kiszamitésa
% yexp = se(:,2).*exp(se(:,1).*x); % linearis kozelitd fluggvény egylitthatdival az

exponencidlis értékek szamitasa
ymax = max(yl);
ymin = min(yl);

ytart = (ymax-ymin); % y értéktartomanya

ym = mean(y); % amplittdd kezddéérték szamitdsa

kk = mean ([ymax ymin]); % Szinusz eltolads kezd&értékének szamitésa

$ fit = Q@(b,x) (((b(l).*exp(b(2).*x))/2)+ (env3+env2)); % illesztett figvény
fit = @(b,x) (b(l).*exp(b(2).*x)); % illesztett figvény

% fit = @(b,x) (sin((2*pi/24/60)*x-b(1l))); % illesztett flgvény

fcn = Q@(b) sum((fit(b,x) - y)."2); % Legkisebb négyzetek fiiggvény

s = fminsearch (fcn, [se(2); se(l);:]): % Legkisebb négyzetek minimalizaléasa
% s = fminsearch(fcn, [.2]);

o°

Xp =x; % valds modell-mért adat Osszefiiggések meghatdrozésiahoz
%% Numerikus integréalés

Area mert = trapz (X,y);

Area kozelites = trapz (x,fit(s,xp));

elteres = (Area kozelites/Area mert)*100; % A szamitott adatok %-os eltérése
%% R"2 és r"2 szémitédsa Kendrick-féle filiggvényekkel

data = y;

model = fit(s,xp);
R2 = calccod(model,data);
r2 = 100 * calccorrelation (model,data)”"2;
%% R"2 (determinicids egylttthatd) kirajzolésa
f3 = figure('name', 'Exponencidlis tag illeszkedése', 'Color',[1,1,1],'DefaultTextFontname', 'Arial');
setfigurepos ([100 100 600 220]); clf;
subplot(l,2,1); hold on;
hl = plot(xp,data,'-"',...
'Linewidth',1.5,...
'Color',[.498,.498,.498]);
h2 = plot(xp,model,'-"', ...
'Linewidth', 1.5, ...
'Color',[.894,.423,.039]);
xlabel ("Mvelés oéta eltelt idé [perc]l', 'fontweight', 'bold');
ylabel ('CO_2 kibocsatéas értékek [g/m~2/déral', 'fontweight', 'bold');
axis ([0,1800,0,+inf]); %axis normal;
numberOfYTicks2 = 5;
ymax _mod = ymax-.000001
set (gca, 'Ytick',linspace (0, ymax mod, numberOfYTicks2))
curticks2 = get(gca, 'YTick'):;
set (gca, 'YTickLabel', cellstr( num2str (curticks2(:), '%.2g9') ) );
numberOfXTicks2 = 7;
xData = get (hl, 'XData');
set (gca, 'Xtick',linspace (0,1800, numberOfXTicks2))
box on
grid
legend([hl h2],{'Interpoldlt mért adatok' 'Modell szamités'}, 'Location', 'NorthEast');
title(sprintf ('R"2 = %.49%%',R2), 'fontweight', 'bold");
subplot (1,2,2); hold on;
h3 = scatter(model (1:100:end),data(1:100:end), '+"');
hChildren = get (h3, 'Children');
set (hChildren, 'Markersize', 5, 'Linewidth',1.5);
axis square; axissquarify; axis ([0 .8 0 .8]1);
xlabel ("Modell értékek', 'fontweight', 'bold"');
ylabel ('Interpolalt mért értékek', 'fontweight', 'bold'");

grid

box on

myStyle = hgexport ('factorystyle');
myStyle.Format = 'png';

myStyle.Resolution = 300;
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hgexport (£3, 'Exponencidlis tag illeszkedése.png', myStyle, 'Format', 'png');
saveas (f3, 'Exponencidlis tag illeszkedése', 'fig')
%% Mérési adatok és eredményfiiggvény kirajzolasa
f4 = figure('name', 'A mért adatok és az exponencidlis tag
kirajzolésa', 'Color',[1,1,1], 'DefaultTextFontname', 'Arial')
xlabel ("Mdvelés oOta eltelt idé [perc]l', 'fontweight', 'bold', 'fontsize',12)
ylabel ('CO 2 kibocséatéas [g/m"2/éral]', 'fontweight', 'bold', 'fontsize',12)
hold on
plot (x1,yl,'o','Color',[.498,.498,.498])
plot(x,y,"'=-"',...
'Linewidth',1.5, ...
'Color', [.498,.498,.498])
plot(xp, fit(s,xp),"'-', ...
'Linewidth',1.5,...
'Color',[.894,.423,.039])
hold on
plot(x,ylr,'-", ...
'Linewidth',1.25,...
'Color',[.501,.392,.635])

legend ('Mért adatok', 'Interpolalt mért adatok', 'Modell szamitéas', 'Linearis

k6zelités', 'Location', 'SouthWest"')

hold on

grid;

box on

myStyle = hgexport ('factorystyle');

myStyle.Format = 'png';

myStyle.Resolution = 300;

hgexport (f4, 'A mért adatok és az exponencidlis tag kirajzolédsa.png', myStyle, 'Format', 'png');

saveas (f4, 'A mért adatok és az exponencidlis tag kirajzolésa','fig')
%% Teljes fluggvény optimalizaléds az eldz8 exponencidlis figgvény adatokkal

v=[s(2),pi/2,s(1)]; % [c0,c2,A] minimum keresés kezdeti értékeinek megaddsa az eldz8ek alapjan
a=fminsearch (€r _v02,v); % minimumkeresés v valtozdkkal a r v02 fliggvényben
c0=a(l);

c2=a(2);

A=a(3);

w=funl (c0,c2,A,10000,x1(1,end));

t=w(2,:);

env00=((A.*exp (cO.*t)+env3) +tenv2) ;

toc % szamitasi 1d6 mérdé o6ra megidllitésa, eredmény kiirédsa

%% Numerikus integralés

fx = interpl(x1(1,:),y1(1,:),w(2,:), "pchip');

Area mert = trapz (w(2,:),w(l,:));

Area kozelites = trapz (w(2,:),fx);

Area elteres = (Area_kozelites/Area mert)*100; % A szémitott adatok %-os eltérése
%% eredmény kirajzolésa

f5 = figure('name', 'Kozelitd fliggvény és az interpoldlt mérési adatok
megjelenitése', 'Color',[1,1,1], 'DefaultTextFontname', 'Arial');

axis ([0 xmax 0 ymax]);

xlabel ("MGvelés o6ta eltelt idé [perc]l', 'fontweight', 'bold');
ylabel ('CO_2 kibocsatéds értékek [g/m"2/déral', 'fontweight', 'bold');
hold on
plot(x1(1,:),yl(l,:),'o",'Color',[.968,.588,.247])
plot (x(1,:),y(l,:),"'="/ ...
'Linewidth',1.3, ...
"Color', [.968,.588,.2471])
plot(t,w(l,:),"'=",...
'Linewidth',1.5,...
'Color',[.309,.505,.741])
plot(t,env00,'-",...
'Linewidth', 1.5, ...
'Color',[.752,.314,.301])

legend ('Mért adatok', 'Interpolalt mért adatok',6 'Modell szamitéas', 'Exponencidlis
burkoldgsdrbe', 'Location', 'NorthEast')

grid on

box on

myStyle = hgexport ('factorystyle');
myStyle.Format = 'png';

myStyle.Resolution = 300;

hgexport (£5, 'Kbdzelitd filggvény és az interpolalt mérési adatok megjelenitése.png', myStyle,
'Format', 'png');

saveas (f5, 'Kozelitdé fliggvény és az interpoldlt mérési adatok megjelenitése', 'fig')

%% Valtozok fajlba irdsa, figure mentése képként

T = table(A,c0,c2);

filename = 'data 30-7"';
filename = [filename '.txt'];
writetable (T, filename) ;

%% R"2

o°

R"2 szamitédsa és kirajzolasa
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data end = interpl(x1(1l,:),yl(1,:),t, 'pchip');
model end = w(l,:);
R2_end = calccod(model end,data _end);
r2 end = 100 * calccorrelation(model end,data end)"2;
f6 = figure('name', 'Kozelitdé fliggvény korreldcidja az interpolalt
adatokhoz', 'Color',[1,1,1], 'DefaultTextFontname', 'Arial');
setfigurepos ([100 100 600 220]); clf;
subplot(l,2,1); hold on;
hl end = plot(xp,data end,'-',...
'Linewidth',1.5, ...
'Color',[.968,.588,.2471);
h2 end = plot(xp,model end,'-"', ...
'Linewidth',1.5,...
'Color', [.309,.505,.74171);
xlabel ("Mdvelés ota eltelt idé [perc]', 'fontweight', 'bold');

ylabel ('CO 2 kibocséatés értékek [g/m"2/6éral', 'fontweight', 'bold");

legend([hl end h2 end], {'Interpolédlt mért adatok' 'Modell szamitas'}, 'Location', 'NorthEast');
title(sprintf ('R"2 = %.4g%%',R2 end), 'fontweight', 'bold");

axis ([0,1800,0,+inf]); %axis normal;

numberOfYTicks3 = 5;

ymax_mod 2 = ymax-.000001

set (gca, 'Ytick',linspace (0, ymax mod 2,numberOfYTicks3))

curticks3 = get(gca, 'YTick'):;

set (gca, 'YTickLabel', cellstr( num2str (curticks3(:), '%$.2g') ) );
numberOfXTicks3 = 7;

xData = get (hl end, 'XData');

set (gca, 'Xtick', linspace (0,1800, numberOfXTicks3))

box on

grid

subplot (1,2,2); hold on;

h3 = scatter (model end(1:100:end),data end(1:100:end), '+");
hChildren = get (h3, 'Children');

set (hChildren, 'Markersize', 5,'Linewidth',1.5);

% axis square; axis ([0 8 0 8]); axissquarify; axis ([0 8 0 81]);
axis square; axis ([0 .5 0 .5]); axissquarify; axis ([0 .5 0 .5]);
xlabel ("Modell értékek', 'fontweight', 'bold"');

ylabel ('Interpolalt mért értékek', 'fontweight', 'bold'");

grid

box on

myStyle = hgexport ('factorystyle');
myStyle.Format = 'png';

myStyle.Resolution = 300;

hgexport (£6, 'Kozelitd fliiggvény korreldcidja az interpoldlt adatokhoz.png', myStyle, 'Format',
L} L}

png');

saveas (f6, 'Kozelitd fliggvény korrelacidja az interpoldlt adatokhoz','fig')

save ('workspace') ;

A kibocsatasi modell illesztése (r v02.m):

[

function error=r v02(v) % figgvény megnevezése bemeneti paraméterek megnevezése

global x1 yl cl % globalis valtozd dekralaras (valtozdk helyének megadasa), hogy ugyanazok az adatok
legyenek hasznélva, mint az ezt meghivdé rutinnak

cO0=v(1l); % valtozdk a bemeneti adatokhoz rendelése

c2=v(2); % valtozdk a bemeneti adatokhoz rendelése

A=v (3); % valtozdk a bemeneti adatokhoz rendelése

w=funl (c0,c2,A,10000,x1(1,end));

t=w(2,:); % a lefutatott figgvény adatainak behivasa

wm=[]; % Ures vektor létrehozasa

%% eredeti adatok interpoléalédsa (alapbdl linedris) és a t helyeken az értékek meghatarozasa és
kiirdsa wm vektorba

for i=1:length(t)

wm(i)=interpl(xl(l:end),yl(l:end),t (i), 'pchip'); % Adatok interpolalasa

end

%% az interpolalt és a fun fliggvény kozotti kiildnbség szamitasa

dt=diff(t); % a terlletszamitdshoz hasznal t szélesség meghatarozasa
error=sum(abs (w(l, :)-wm)*dt(1l)); % a kozelitd fliggvény hibadjénak szamitidsa, a mely a minimalizalés

alapja (trapéztertilet alapu numerikus integréalés, felbontéds a teljes id&skalara nézve t/10000)

A kibocsatdsi modell illesztése (funl.m):

[

function w=funl (c0,c2,A,tres,tend) % fluggvény megnevezése bemeneti paraméterek megnevezése
t=linspace (0, tend, tres); % felbontds meghatdrozéasa

global yl env2 env3 cl% globalis valtozdé dekraldras (vadltozdk helyének megadasa), hogy ugyanazok az
adatok legyenek hasznédlva, mint az ezt meghivd rutinnak

envl=A*exp (c0*t); % figgvény elsdé tagja

env=((envl+env3)/2.* (sin(cl*t-c2)+1))+env2; % az illesztett fliggvény

w=[env;t;envl];
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Az O’Connell modellel kiegészitett kibocsatédsi modell illesztése a
miveletlen teriilet adataira:

clear % Workspace valtozdk tdrlése

clc % képernyd tdrlése

tic % szamitasi idét mérd dra inditéasa
clearvars -global

global data 30 x1 yl env2 cl env3

% fid=xlsread('meresek.xlsx','20040715"); % behivja az excel elsd munkalapjat
fid=xlsread('meresek.xlsx','20140818"'); % behivja az excel elsd munkalapjat
data 30=fid."'; % matrix transzponéalas

x1l = data 30(1,:); % x tengely adatkijeldlés

ryl = data 30(2,:); % y tengely adatkijeldlés (referencia)

xmax = max(x1l);

xmin = min(x1);

x = linspace (xmin, xmax,10000) ;

ry = interpl(x1l,ryl,x, 'pchip');
ymax ref = max(ryl);
ymin ref = min(ryl);

ytart ref = (ymax_ref-ymin ref); % y értéktartomanya

kk ref = mean(ry); % amplituddé kezddéérték szamitéasa

yelt = ry-ymax ref+(ytart ref/2); % eltérések az értéktartomdny kozépértékétdl

zx = x(yelt .* circshift(yelt, [0 1]) <= 0); % zérushelyek keresése a periddusidd meghatdrozasdhoz
per = 2*mean(diff(zx)); % periddusidd kezddértékének szamitdsa

ym ref = (zx(:,1)-per)/per; % amplitudd kezddérték szamitésa

a333=.03282;

b333=.07640;

c333=.0001465;

rfit = @(b,x) a333.*exp(b333.* (b(1)+b(2)*sin ( ( (2*pi/b(3)).*x)+b(4) ))+c333.*(b(1l)+b(2)*sin ( (
(2*pi/b(3)) .*x)+b(4) ))."2);

rfcn = @(b) sum((rfit(b,x) - ry)."2); % Legkisebb négyzetek filiggvény

rs = fminsearch(rfcn, [kk ref; ytart ref; per; ym ref]); % Legkisebb négyzetek minimalizalasa

xp =x; % valdés modell-mért adat Osszefliggések meghatadrozasdhoz
%% Numerikus integralés

Area mert ref = trapz (x,ry);
Area kozelites ref = trapz (x,rfit(rs,xp));
elteres_ref = (Area_kozelites ref/Area mert ref)*100; % A szamitott adatok %-os eltérése

%% R"2 és r”2 szamitédsa Kendrick filiggvényekkel
data _ref = ry;
model ref = rfit(rs,xp);
modelex ref = rfit(rs,x1);
R2 Ref = calccod(modelex ref,ryl);
%% R"2 (determindcids egylitthatd) és r”2 (négyzetes korrelacids egyilitthatd) kirajzolasa
fl=figure ('name', 'Miveletlen teritilet modelljének
illeszkedése', 'Color', [1,1,1], 'DefaultTextFontname', 'Arial');
setfigurepos ([100 100 600 220]);
clf;
subplot(1,2,1);
hold on;
hl ref = plot(xp,data ref,'-',...
'Linewidth',1.5,...
'Color',[.333,.556,.835]);
axis ([0,1800,0,+inf]); %axis normal;
numberOfYTicks = 5;
ymax refmod = ymax ref-.000001
set (gca, 'Ytick',linspace (0, ymax refmod, numberOfYTicks))
curticks = get(gca, '¥YTick');
set ( gca, 'YTickLabel', cellstr( num2str (curticks(:), '%.2g9') ) );
numberOfXTicks = 7;
xData = get (hl_ref, 'XData');
set (gca, 'Xtick',linspace (00,1800, numberOfXTicks))
h2 ref = plot(xp,model ref,'-',...
'Linewidth',1.5, ...
'Color', [.607,.733,.3491);
grid
xlabel ("Mdvelés oOta eltelt idé [min]', 'fontweight', 'bold');
ylabel ('CO_2 kibocséatés [g/m"2/h]', 'fontweight', 'bold");
box on
legend([hl_ref h2 ref],
title(sprintf ('R"2 = %.
subplot (1,2,2);
hold on;
h3 = scatter (model ref(1:100:end),data_ref(1:100:end), '+")
hChildren = get (h3, 'Children');

{'Interpoldlt mért adatok' 'Modell szémitas'}, 'Location', 'NorthEast');
4g%%',R2_Ref), 'fontweight', 'bold");
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set (hChildren, 'Markersize', 5,'Linewidth',1.5);

grid

% h3_ref = scatter (modelex ref,ryl,'b.");

axis square; axis ([0 .5 0 .5]); axissquarify; axis ([0 .5 0 .51);

xlabel ("Modell értékek [g/m*2/h]','fontweight', 'bold'");

ylabel ('Interpolalt mért értékek [g/m"2/h]','fontweight', 'bold");

box on

myStyle = hgexport('factorystyle');

myStyle.Format = 'png';

myStyle.Resolution = 300;

hgexport (f1, 'Mlveletlen terltilet modelljének illeszkedése.png', myStyle, 'Format', 'png');

saveas (f1l, 'Mlveletlen teriilet modelljének illeszkedése','fig')
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MS: A kibocsatasi modell illesztésének részeredményei

$ V]iP~ HQ\LQJL W\N W ONHWHSBQ! Y (LIG Wi U LHAUBIRS-P P @ ULy

iEUD $] HOV IRN~ SROLQIERDPVS$P]HOV IRN~ SROLQRP pV
H[SRQHQFLIOLV WDJ LOOHMN|ROIBGQFH OLKpWHI LOOHV]NHGpV
DGDWRNUD D V]iQWRWW D/GHDWRNWIH Q@ WiUFViJRWW WHUe«O

iEUD $ NLERFViWiNH GPHR/GHIDD © plIEIBRE.MWRDN PR UW pV V]iPt
NRUUHOIFLYMD D VIiQWRWW WHU<OHW HVHW

iEUD $ NLERFViWiNH GPHR/GHID ® pLIEIBRG.MWRDN PR UW pV V]iPt
NRUUHOIFLYMD D WiUFVi]JRWW WHU<OHW HVH!
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$ V]iP~ PHV]WHBQ\Y.p WHW\®HMW,|]HSHYp VCUPADHWB B8P pQ\HL

iEUD $] HOV IRN~ SROLQIERDPVS$PIHOV IRN~ SROLQRP pV
H[SRQHQFLIiOLV WDJ LOOHMNIRGIEQFH OLRpWWJI LOOHV]INHGpV
DGDWRNUD D V]iQWRW N GDIUR OB BN XOWLYiIWRUR]JRWW

iEUD $ NLERFViWiNH GPHR/GHIDD © plIEIBRG. MWRDN PR UW pV V]iPt
NRUUHOIFLYMD D VIiQWRWW WHU<OHW HVHW

iEUD $ NLERFViWiNHGPHR/GHID @ pLIEIBRE. MWRDN PR UW pV V]iPt
NRUUHOIFLYyMDRIVWX\® WU YOW®RURVHWpEHQ
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Koszonetnyilvanitas

IVIIQHWWHO WDUWR]RP NRQ]JXOHQVHLPQHN

B3URI 'U -yUL - ,VWYIiQQDN DNL NKWDWDWDDR NH]BEBW W IC
VIDNPDL ~WPXWDWiVVDO HIJ\HQJHWL HpWHWPHERHLU p VS IMXGi
IRO\DPDWRVDQ PHJHU VtWL KLWHPHW pV NLWDUWIiVRPD

3URI 'U )HQ\YHVL /iV]JOYyQDN DNLDIWRWiQV IKDY] QRN KT
IRO\DPDWRY LUIQ\PXWDWiViYDO WiPROINWR KRIHMHYpWVIP
WXGRPiQ\RV VIJHPOpPOHWHP NLE YtWpVpW

6]HUHWQpPP N|V]|QHWHPHW NLIHMH]QL

1$,. OH] JD]GDViJL *pSHVtWpVL ,QWp]HW QPHN VDH R PPN/ pNp (O
KDV]QiOW HV]NWINXNW EQDUBVWRVtWiVipUW

6]DEy ,VWYiQQDN D 90 OH] JD]GDViJL *XONDW pWLQ RNV D] PV
NLYLWHOH]pVPpKH] Q\~MWRWW VHJtWVpJpW

WHVWYpUHPQHN 5DG VA M %6 DI PO]VIQ NN VW B VN N NKH] O®IW M S
PXQNDJpSHN EL]JWRVtWiVipUW

%HQGHI\ $QGUIV NRIDVWOQDIP GDRJIDDEP HODRIVWT W HIitKAR pQ p p

6=,( 0&V]DNL 7XGRP,ONRORWWRIJHW 3URNVYIQQPINJNDNL OH
EL]WRVtWR W R& KRN LDWX@R-PVOI\W 8 U WWV BGR VEH HHJ Wi FLyV

.»O0|Q PHIN|VI]|Q|P

IHOHVpPJHPQHN D WiPRJDWIiVW pV B\ JDVWWUI M@ P N W CpD/P D PAW
iOGR]DWRW DPHOO\HO YpJLIJNtVpUWpPN PXQNiPDW
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