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n£QiA'IlPll 
[w fua XYlJtEUT'rl flogCP~ (tfl~fla - ouotaca) CLVEtm tOOO Yl EXtLflYlOYl taU agl8flov 

tWV aVEgxoflEVWV CEVCQWV Otl)V aflEOwt; EJt0flEVYl avwtEQYI ~a8flLca CWflEtQOU, 000 xm 

Yl cuvatOtYlTa a~LoJtoLYlOYlt; autwv OtYl caOLX~ JtQa~Yl yw tYlv EXtLflYlOYl flEAAovnxwv 

OYXOflEtQLXWV xm aU~YlnXWV OtOLXELWV. H yvWOYl tWV tEAEutaLWV dvm arraQaLtYlta 

yw tYlV xata XQOVO oQyavWOYl tYlt; caOOJtovLat;. 

At;n~ XAElbul : CLaXELQWYl caowv, XYlJtEutO tfl~fla, ~a8flLca CLaflEtQOU, EXtLflYlOYl 

A~flflatOt;, IIavEmOtYlflWXo ~aOOt; IIEQtauALOU 

Abstract 

The estimation and usefulness of the removals trees the diameters classes of one 
selection forest compartment and the possibility use of these in forest practice are 
given. These are useful for the future volume and growth elements estimation, and 
necessary for the good management of forestry in time. 

Keys Word: 	 forest management, compartment part, step diameters classes, en­
try estimation, University Forest of Pertouli 

Ewuywytl - I:x03tO~ tTJ~ £Qyu(Jiu~ 

ELvm yvwOtO, on to XYlJtEutO caoot; aJtOtEAEL Eva OVVOAO eno XWQo ta~LVOflYlflE­

vwv CEVCQWV, ta oJtoLa xagaxtYlQL~Ovtm aJto EtEQoYEvELa wt; rrQot; tY]V y]ALxLa xm tYl 

ClaflEtQo. H xataVOfl~ autwv Oto XWQo flJtOQEL va ELvm ELtE xata atOflO, gLtE xata 

Ofl<iCEt;. 

H caooJtovLX~ aut~ flOQCP~ 'flE ta LCWLTEQa xaQaxtYlQwTLxa tY]t; aJtmtEL flw LOOQ­

Q0JtYlf!EVYl xavovLxf} xatavOfl~ tWV 6EvcQwv ant; ~a8flLCEt; CLaflEtQOU flE oxoJtO va Em­

tuyxavnm Y] CLaXELQLO~ tY]t; XWQLt; TY] flEta~OA~ tYlt; flOQCP~t; tYlt;. 

'Eva OYlflavtLxO QOAO OTYlV JtoQda xm tYlV E~EAl~~ tYlt; flOQCP~t; aut~t; JtaL~EL Yl flEta­

XLVYl0Y] TWV MvcQwv aJto TYl flLa ~a8fl(Ca bWflETQOU OTYlV aflEOWt; f,tE'YaAvT£g~ TYlS; f,tE­

oa OE Eva XgovlXO claOtY]fla ta AE'{OflEVO XQovo avooou t. 

H E~EAl~Yl aut~ EmcQa OtYlV XOLVWVlX~ 8EOy] tWV CEVCQWV (xmvwvlxOt; CWCPOQL­

0f,t0S;), ant; caooaJtoOOTLXEt; JtQOOJtTLXEt; tau caoout; xm OtYl CWfLOQCPWOYl tYlt; COfl~t; 

tou ~uAaJt08Ef,tatOt;, JtQaYflaTa ta oJtoLa JtaL~ouv OYlflaVnXO QOAO OtYlV JtoQda xm tYlV 

E~EAL~Yl tOU caoout;. 

'EtOL tOOO Yl EXtLflYlOYl tou aQL8flOv twv flEtaXLVOVflEVWV CEVCQWV, 000 xm Yl JtQa­

XTLX~ a~La autwv OtYl CWXE(gWYl tou caOout; aJtOtEAd ta OXOJtO tYlt; EQyaoLat; aut~t;. 

o aQl8flOt; twv c£vcgwv autwv CLVEL OtO caOOAOYO CWXHQWt~ tYl CUvatOtYlta va JtQO­

~AEJtEL f} va Extlfla aJto JtQlV flEAAovnxEt; tLflEt; OYXOflEtQLXWV xm aU~YlTLXWV OtaLXEL­

WV, Jtavw ota oJtoLa OtYlQ~Etat tOOO Yl ExtLflYlOy] taU A~flfWtat;, 000 Xat Yl avnflEtW­

moYl aAAwv JtQO~AYlflatwv Jtou ouv6Eovtm flE tYlv xata XQOVO oQyavwoY] tY]t; caooJto­
vLas;. 
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Ex:r6t; 6f,lwt; aU10u, II YVW01l10U 8Ef,lalOe; aUlOU 8£WQ£L1aL anaQaL1ll1ll yw 1llv £L­

OLXi] OlaXeLQloll OXlOCPU1WV XUgLWt; ()aOOnOVLXWV £lOWV (£A(11r]) naQ' 61...0 nou II £X1(­

f,l1l01l XaL II a~lonoLllo1l1WV OEVOQWV aU1wv naL~£l Eva arlf,lavTlx6 Q6Ao 01ll OWXelQl­

Oll 1WV £LOWV aU1wv. 

AV'tl!J.t'tW3tWll 'tOll n:Qo~ATtp.ta'to; - MtOo6o; tQEllva; 

AvacpEQ8llx£ naQcmavw 6n Tj olaXQoVtxi] £~EAlS1l1WV o£voQwv £vat; xlln£u10u oa­

OOUt; £moQa 010V XOlVWVLX6 bWCPOQLOf,l6 aulOu, yeyov6t; 10 onoLo anaL1£L XaL £Jtl­

~a~A£l 1llV rnLAuoll oUYX£XQlf,l£VWV ~LOf,l£1QlXWV XaL olaX£LQL01LXWV nQo~Allf,la1WV 

0X£1LSOf,l£vwv f,l£ 1TjV 6All oQyavwo1l1llt; oaoonovLae;. 

H oLaXQovLxi] 6f,lwt; £SEAls1l1WV OEVOQWV lOU o6.ooue; o£v eLVaL x<ln 1uxaLo. Ami] 

01llQLS£1aL O£ naQayov1£t; nou £mbQouv XaL OWf,loQcpwvouv 1a 01aola avan1U~1lt; 1WV 

OEV()QWV XaL ouyx£xQq . .t£'Va O£ amove; nou eLVaL oUVO£O£f,lEVOL f,l£ 1ll f,l£1a~oAi] 1WV na­

Qaf,l£1Qwv 1WV OEVOQWV (oUYX£xQlf,lEva 1llt; ()laf,l£1Qou) f,l£ 10 xgavo, 0 onoLOe; XQ£las£­

1aL va rnEA8£l II f,l£1a~oAi] ami]. 

Yn6 1llV EvvOla aU1f] II avnf,l£1WmOlllOU nQo~A:nf,lU10t; anaL1£L 1600 1llv EX1Cf,l1l01l.. 
lOU aQl8f,lou 1WV aV£Qx6f,l£vwv OEVOQWV, 600 XaL 1ll XQllOLf,lOnOLllOll amwv O1llV EX1L­

f,lTjOll f,l£AAovnxwv XaL aUS1l1LXWV 010lX£(WV. 

'Ooov acpoQa 1llV £X1(f,l1l01l 1WV aV£Qx6f,l£vwv o£voQwv avacp£Q£1aL 6n 01ll oaOLxf] 

~l~ALOYQacpLa 0(VOV1aL ouo xU1llYOQL£t; amWv f,l£ avaAoyo tQ6no EX1L~1l01lt; 6nwt;: 

(1) A"EQlo,...EV(1 bt"bQ(1 mto '[11" xU'tW't£Qll ,...1) pluQOUf.tE"l1 bui~E'tQO 1tu)tlJ!!t. 

'tQll(Jl!; (J' (1lJ'ttl 'Ell" u.,...taw; f.tEY<ll..un:QT) .J1E'tQOUf.tE"l1. 

Ta oEvoQa amo. oUf,lcpwva f,l£ ne; an6'\jJ£Lt; 1WV A01EQll (1992), Borel (1929), fE­

wQy6nouAou (1974), Kunchel (1949), KOOOEvaXTj (1931), Ma1ll (1991), Parde 

(1930), Parde (1961), Patronne (1974), Schaeffer et al (1930), Schaeffer (1 954) XaL 

Viney-Chaintreuil (1 965) E(Val EXeLva 1a onoLa xata tTl oLaQx£La ,f,lLat; OEOO!1£VTje; XQo­

vlxf]t; nEQLooou aVEQXo\l1aL an6 1llV xa1w1£Qll f,l£1QOUf,lEVll xa1a 1llV naxuf,l£1QllOll Ola­

f,l£1QO O1llV af,l£owt; f,leyaAu't£Qf] 1lle; an6 1TjV onOLa E'Xtlf,la'taL 0 XQf]OLf,lOt; 6yxot; 10U oa­

OLXOU 1f,lf]f,la10t; f] ou01aOat;. 

H EX1L!-lTjOTj lOU aQL8!-lOU 1WV OEVOQWV aU1WV !-lE 1TjV OVOf,laOLa «avEA86v1a oEvoQa 

m» !-lJtOgE( va Y(V£L f,l£ Eva an6 10Ut; nagaxo.1w 1QanOut;: 

(11) 	!-l£ 1Tj ~0f]8£La 10U 1unou 

m=N'+K-N (1) 

6nou N' , K, N eLVaL xa1a OElQa 0 OUVOAlx6t; aQl8f,l6t; OEVOQWV 1Tjt; OEU1EQTjt; anoygu­

cpf]t; 1WV 0£V1QWV, 1WV xaQnW{JEWV XaL 1Tjt; nQW1Tjt; a1toYQacpf]t; (AO't£QTjt; 1974, 1986, 
1992, Blackmeister 1957, Borel 1929, f£wQy6nouAot; 1974, Davis-Johnson 1967, 

Knuchel 1949, Parde 1961, Patronne 1974, Parkash 1986, Schaeffer et all 1930, 

Schaeffer 1954). 

http:nagaxo.1w
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(12) Eav aflEOW£ xa1aYQacpov1m an] belJ1eQTl artoYQacp~ 10. bEvbQa JW1J aV~ASav 
01TlV xa-cc.o1eQTl flHQOUfleVTl b~aflHQo xm 10. onOLa beY CPEQ01JV OTlflab~ nQoTlyoufleVTlt; 

naX1JflE1QTlOTlt; (<<~EOTl a1JAaXoxaQaX101J») 

(13) fle 1Tl ~o~SELa 1WV naQaxa1W 1unwv (Bourgenot 1951) n01J bLV01JV 101)t; XOQ­

flOUt; m fle ~aoTl 1TlV xU1c.\neQTl flr! ~le1QOUflEVTl bUXflHQO 1WV 15 Exa1001wv, onwt;: 

m = N 15 (2) 
t20 

m = NI5 +N20 (3) 
2 tl5 

m=NI5 +N20 (4) 
2t15 4t15 

0101Jt; OnOL01Jt; ELvm N 15 , N 20 OL aQ~8floL 1WV bEvbQwv 1WV 15 xm 20 Exa100nDv xm 

tIS, t20 OL aV1L01OLXOL XQOVOL avooo1J. 

A v OL naQartavw 1unOL (2,3,4) nOAAanAama010uv flE 10V oyx.o EVOt; bEVbQo1J n)t; 

aflEOwt; xanrnEQTl£ flHQOUflEVTlt; ~aSflLbat; bWflE1Q01J 1WV 20 EX. bLV01JV 10 01JVOALXO 

Oyx.o 1WV aVEQx6flEVWV bEVbQwv 1Tlt; ~aSfl(bat; 1WV 15 EX. (Bougrenot 1951, fEWQYO­

n01JAO£ 1974, Knuchel 1949, Patronne 1944, Schaeffer etc 1930). 

(4) ME 1Tl ~0~8EW 01JVaQ1TlOWXWV 0XEOEWV 1WV m flE bwcpoQo1Jt; naQaflE-cQ01Jt; 101J 

1fl~fla10t; (Shifley et all 1993, Davis and Johnson, 1987). 

~) Ex'ttflt)(J'I 'to\) aQI.9flov nov f.lUUXI.VOVf.lEVWV btvbQffiV f.ll.a~ ~u9p.1tba; bl.a­
,..t'tQO\) 't'l; xUQtU; (J'V(J't<l<;a; ('t f.lt)f.lu'to;) .. 

L1TlV nEQLn1WOTl n01J EX01JflE anoYQacp~ ~ 61av OL aQX~xo( XOQflOL 1WV ~a8flLbwv 

EX01JV EXnflTlSEL flE Evav ano 101Jt; 1Qon01Jt; n01J avacpEQov1m 01Tl ~aoLx~ BLoflE1QCa 

(~EvbQoflHQLa), OL flHaxLVTlSEV1E£ XOQflOL xa1a ~a8flLba bWfl£1Q01J Exnflouv1m flE 1Tl 

~0~8ELa 1WV nCtQaxa1w 1unwv: 

It ) , l ' "M Zd ' PI flE 1Tl XQTlOTl L01J II.£,),OflEV01J «jto(JO(J'tO\) !lnax'vt)(Jl1~» =-, OTO onOLO 10 
a 

Zd ELvm Tl 01JVOALX~ nQooaU~TlOTl bLaf-l.E1Q01J flWt; nEQLobo1J xm 0.10 EUQO£ 1Tlt; ~a8flL-

bat; EXCPQa~oflEvo flE nt; (bLEt; flovabEt; n01J EXCPQa~nat xm Tl Zd. 

'E1OL YLa XQovo avob01J n 0 aQLS!!O£ 1WV aVEQxoflEVWV bEVbQwv m flLat; ~a8flLbat; 

aQL8flou X.OQflWV Nd bLvHm an:o 10V 1uno: 

on01J n 0 XQavot; xm m 0 aQLSflO£ 1WV aVEA8oV1WV bEVbQwv flWt; ~aSflLba£ aQL8flou 

X.OQflWV N d, n01J nQoUn08EtEL Oflwt; on m bEvbQa xCi8E ~a8flLbat; bWfl€-cQ01J ELvm a!-LE­

QOATln1a xa1aVEflTlflEva xat on xaSEva ano a1J1a a1J~CiVEL flE 10 flEOO nooo010 flHaxL­

VTlOTlt;. (Avery-Burkart 1983, Bruce-Schumacher 1950, Chapman-Meyer 1949, 
Husch-Miller-Beers 1982). 
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EmOTnW(VE1eu OTL 'to USQOLOf,la V'd tWV ~aSf,l(6wv 6LVEl to nQO~AmOf,lEVO nQay­

f,laTLXO ~UAaJ[oSEf,la O'to t£AO~ tOU XQOVOU n. 

~) ExtLf,ll1OTj tTj~ OUVOALX~~ f,lEAAOVTLXn~ nQooau~l1ol1~ oyxou Zv XUSE ~aSf,lL6a~ 

6Laf,lEtQou f,lE t11 ~O~SELa tOOO 'tou aQXLxou aQLSf,lOU XOQWDV Nd xeu 'tou oyxou Vd 

EVO~ 6Ev6Qou tTj~ ~aSf,lLba~, 000 xeu tOu aSQo[Of,latO~ tWV aVEQXOf,l£VWV xeu OtUOqlWV 

6£v6Qwv m xeu m' avtLOtOLxa. 

N
'Etm av lllcl-a = d-a ELveu ta aVEQX0f,lEVa 6Ev6Qa ano tT]V xan6tEQ11 f,lE1QOUf,lEVTj 

~ 
6LUf,lE1QO d-a xeu m' ta otumf,la (nou ~QLoxOVteu av ano to OUVOALXO aQLSf,lO xOQf,lWV 

Nd t11~ ~aSf,lL6a~ acpeuQEoOUf,lE ta aVEASOVta autn~ m) Sa EXOUf,lE: 

Zv =(md-a + m') Vd - Nd,Vd (12) 

To OUVOAO OAWV twv Zv tWV ~aSf,lL6wv f,la~ 6(vEL t11 OUVOALX~ Zy t11~ ouotu6a~ 

(tf,lfjf,lato~) tou aQXLXOU ~UAanOSEf,la'tO~ VI ano t11V onoLa Ot11 OUVEXEW EXTLf,lUteu au­

tn xat' EtO~ xeu ExtUQLO. 

fLa t11v nAi]QTj ExtLf,lTj011 t11~ xat' oyxo nQooau~l1ol1~ XQ110Lf,lOnOLELteu 0 oyxo~ tWV 

UAO'tOf,lLXWV rnEf,l~uOEWV (rr(vaxa~ 3), OnOtE YLa XUSE ~aSf,lL6a 6La~EtQOU Yla UAO'tO­

f,lOUf,lEVO aQLSf,l6 6EVbQwv N 1 Sa EXOUf,lE UnOAOlJtO tEALXOU oyxOU V 3 (anOf,lEVWV oyxo~) 

LaO f,lE: 

V 3 =(N'-N I)Vd (13) 

OnotE xeu 11 xaSaQn ZV XUSE ~aSf,lL6a~ Sa ELveu (OTj f,lE:. 

Zy =V3 + V 2 - VI - V 4 (14) 

L'tOV naQanuvw tuno 13 11 XQ11mf,lOnOLOuf,lEvTj TLf,lfj N I f,lE An1/J11 au8aLQE1wV TLf,lWV 

aQLSf,lOU 6EV6Qwv nQEnEL va anocpEuYE1eu. LtTjV nEQ(ntWOTj amfj tCtE XQ11OLf,lOnOLOU­

vteu aQLSf,lO~ 6EV6Qwv nQOllYOUf,lEVWV UAO'tOf,llXWV rnEf,l~aOEWV, tCtE na(gvE1eu yLa 

nQooaVatOALOf,l6 xeu XWQL~ 6Eof,lEU011 Eva nooo M uAo'tOf,l(a~ avuAoya f,lE 'to XQovo 

avobou, 'toy oyxo 'tou tf,lnf,lo.'tO~, t11 QEuOtot11ta, t11v xEcpaAeuonoL11011 'tou unuQXov'tO~ 

~u)\anOSEf,la'tO~, ta aVEf,loQQLf,lata, tOY ELOEQXOf,lEVO oyxo ano t11V xatwtQTjf,ll1 f,lE­

tgOUf,l£VTj 6lUf,l£lQO x.AJ[. J[ou va ~Q(OX£leu f,lEOa ota oQLalO-20% (Kovro£ 1924, 

MouAoJ[ouAo~ 1967, NtUCP11~ 1989). 

Lt11 OUVEXELa f,lE t11 ~O~SELa tOU V I XUSE ~aSf,l(6a~ 6laf,l£tQOu unoAoyCtEteu 0 aQLS­

f,lO~ twv acpeuQOUf,lEVWV 6€.v6Qwv (YLa UAO'tOf,lLa) ano 'toy tuno Nl = (V1·m):Vd, xeu 

onou V d 0 oyxo~ EVO~ 6€.v6Qou t11~ un01/J11 ~aSf,lL6a~ Aaf,l~avOf,lEVO~ ouvfj8w~ ano 'toy 

LOX1JOvta f,laton( vaxa. 

ELveu Euvo11tO OTL to uSQOLOf,la twv Zy OAWV twv ~aSf,lL6wv 6LVEL t11V OUVOAlxfj t€.­

'tOLa Zy 'tou aQXLxou oyxou V I 'tou tf,lnf,la'tO~. L' autn av nQooS€.oOUf,lE xm tOY oYXQ 

tWV aVEQX0f,lEVWV ano t11v XatWtEQTj f,l11 ~tEtQOUf,lEV11 6LUf,lE1QO 6€v6Qwv (0 ono(o~ ~Q(-

oXE1eu f,lE nOnanAamaOf,lO tWV aVEQXOf,lEVWV 6€.v6Qwv autn~ Nd-a mL tOY oyxo EVO~ 
~ 

6€v6Qou t11~ xatwtEQ11~ f,lE1QOUf,lEV11~ blaf,l€.tQou V d naLQvOuf,lE t11 f,lEAAOVnXn naQa­
ywyfj: 
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Divaxas 1 

OYX0!lELQLXo., aUsllnXo. x.An. oTOLXELa LOU baOLXOU T""~flaLO<; 304 


LOU II.~. IIEQLOuALou 

Table 1 


Volumetrics, augmentatives etc elements of 304 compartiment in 

Pe:touli University Forest 


D 
N 

1970 
Ka~l'tw(JH; IN} t 

E-::tl(Jl(l 
Zd 

AQX'xo; oyxo; 
1970 V 

'Oyxo; V d 
IlUl:;Ol'tlVUXU 

15 747 0 23,62 0,00255 0 0,17 

20 546 55 22,61 0,00258 141 ,96 0,26 

25 413 48 21,59 0,00260 152,81 0,37 

30 351 61 20,58 0,00263 193,05 0,55 

35 234 34 19,56 0,00266 180,18 0,77 

40 191 38 18,55 0,00268 200,55 1,05 

45 127 20 17,53 0,00271 176,53 1,39 

50 72 25 16,52 0,00274 128,16 1,78 

55 40 18 15,5 0,00276 88,80 2,22 

60 24 11 14,49 0,00279 65,28 2,72 

65 20 5 13,47 0,00289 65,40 3,27 

70 I 6 5 12,46 0,00284 23,28 3,88 , 

I:YNOAO 2024 320 1416,00 

• KarwTar'l flErpOVfJ.EVr; buifJ.Er(}oe; 15 em 
• ApLe.uOe; aVEpxoflEVWV bivbpwv fJa8flCbae; 15 em = f1E (747X9)!23,67 = 285 "aL oyxoe; avrwv 

• 
• 

V = 285 X 0,26 = 74,1 SV. 

Xpovoe; E~COWOr;e; x rwv VI "aL Vn Cooe; f1E 18 Err; <.;.. 

Xpovoc; JrE(}LC{Jopae; t/2 =18/2 =9 Err; 

Ui.vaxa; 2 

Ext(~tnOll aVEA80vtwv o€V()Qwv m flE tTl ~O'tl8Eta t(;t)V tUJtWV 5, 6, 7, 8 


Table 2 

Estimate of removal trees m with 5, 6, 7, 8 types help 


d 
15 
20 
25 
30 
35 
40 

I 45 
50 

I 55 
60 
65 
70 

I:YNOAO 

I 

I 

I 
; 

, 

I 

5 
(342) 
254 
193 
166 
112 
92 
62 
35 
20 
12 
10 
3 

TU3tOL 
, 6,7,8 

(285) 
217 
172 
153 
108 
93 
65 
39 

I 23 
15 
3 
4 

.. 

959 902 
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E;aAAO'U T] aVaA'UaT] TT]~ JtaALvbQ61lT]aT]~ IlETG.;ll TWV aVE/1.8oVTWV bEVTQWV m XaL 

bWIlETQO'U acpEv6~ xm XQovo'U av650'U acp£tEQO'U WWaE, YLU IlEV TT]V JtQWTT] JtEg(JtTWaT]: 

m = 408,5044 - 11,1045 d + 0,0761d2 

IlE aJtOA'ULO acpuAlla 5,834 XaL R2 = 0,99, YLa bE TT]V bEllTEQT] nEQ£JtTWaT] 

m =263,3752 - 43,8683 t + 1,8467 t2 

IlE anoA'ULO acpuNlla 5,744 XaL R2 = 0,995 

IHvax(lI; 3 
EXTlllT]aT] IlEAAOVTL'X.~~ xaT' 6'('1..0 JtQoaau;T]aYl~ 

Table 3 
Estimate of future volume growth 

!II" 

f1£tcl 
f1£ta-

x'vqCJT) 

I 
K"Q""""~ 

NI 

!9GI-1970 

'Oyxo; 

Vd 

"al;o­
rr:ivQ.)((l 

(SV) 

Alwl'i­

""'" 
~,8,.0c; 

""0,."", 
(N' -NI) 

AOILX<i; 
oyxo; 
1970 

VI 
(SV) 

1 Yl.otO­
,.q9ti; 

oy-,; 

V2 

(SV) 

YnOAOl-1t() 
OyxoUV 3 

(N' -NI)Vd 

K(lVOVLX~ 

)(Q."Icunaaq 
I Ko.vovnu' 

xamo'tao'l XOQJUitv 
I N"=N\ 

d N Mna.xiv1l0ll 

m' m N Yo !II" Vo(em) ~ 1970 

(IS) (747) (284) -

20 546 329 217 614 I 55 0.26 559 141.96 I 14.30 145.34 784 203 .84 I 724 I 188.24 

25 413 241 J72 458 48 0.37 410 152.81 I 17 .76 151.70 509 IRS,33 I 478 176.86 

30 351 198 153 I 370 61 0.55 309 I 193.05 33.55 169.95 331 182.05 I 319 175.45 

35 234 126 lOS 279 I, 34 o.n 245 I 180.18 I 26.18 188.65 215 165.55 210 161.70 

40 191 98 93 206 I 38 1.05 168 I 200.55 I 39.90 176.40 140 147.00 I JJ9 I 145.95 

45 127 62 65 155 I 20 1.39 135 I 175.53 I 27.00 187.65 91 126.49 I 92 127.88 

50 72 33 39 98 25 1.78 73 I' 128.16 I 44.50 129.94 59 105.02 I 61 108.55 

55 40 17 23 56 18 2.22 38 88.80 39.96 84.36 39 86.58 40 88.80 

60 24 9 15 32 II 2.72 21 I 65.28 29.93 57.'i2 25 68,00 27 73.D4 

65 20 7 13 22 5 3.27 17 I 45.40 16.35 55.59 16 5.2.32 18 58.86 

70 6 2 4 15 I 5 3.88 10 23 .28 I 19.40 38.80 II 42 .68 12 46.56 

l:Y­
NOAO 

2024 1122 902 2205 320 - 1985 1 1416,00 309,62 1385.so 2220 1355,37 2120 1351,87 

n"l?"t1i\?qo~: M"'l~ ltQOOO"~~ 6ylcou (mlQO'fWYll) 1385.50 + 309,62 -1416 £ 279.12 sv 

KafuQ~ 1IQOO<lil!;~01: 6yxou 279,12 -74,10 = 205 .02 sv n2.36 !to9Ha m' =oWmJlU /iiv6QO 

LTT]V JtQOX.ELIlEVT] JtEQLJtTWDT] LO'U TIl~llaTO~ 304 IlE aTOLXELa (1ma LO'U Jt(vaxa 3 

OL JtQOTELVOf.tEVE~ nIlE~, YLa n = 9 ETT] TWV aVEAeOVTWV bEVbQWV m TO'U f!SAAOVnXOll 

aQLellOll XOQIlWV N' TWV xaQJtWOEWV Nb LO'U ~E)\AovnXOll OYXO'U V3 X.An_ b(VOVTaL 

aTOV (bLO Jt(vaxa ano LOV OJtOLO EXO'UIlE nll~ IlLxt~C; a'UVOALit~~ JtQOaall;T]aT]C; (JtaQa­

YWY~) 1385,50 + 309,62 - 1416,00 = 279,12 SV XaL xaeaQ~ JtQoaall;T]aT] Zy (aT] IlE 

279,12 - 74,10 =205,02 ~E Jtoaoato JtQoaa1J;T]oT]~ 6yx0'U P (ao ~E 1,447% XaL oJto'U 

74,1 0 oYXOC; tWV m bEvtQWV 1T]C; ~ae~(bac; tWY 15 ExatOatwv (ilCvaxac; 1)_ 

LtT] baaLxft ~L~ALOYQacp(a (AatEQT]~ 1974-1992, AatEQT]~ - MatT]~, x.a. 1995, 

Bourgenot 1951, rEWQYOJtO'UAO~ 1974, Societe de France 1971, x.An.) avacpEQovtaL 

bllO tllJtOL Ext(llT]aT]C; tT]~ xat' 0'('1..0 JtQoaalJ;T]aT]~ XaeE ~aell(ba~ Jto'U an0<5(bovtaL 

ata'U~ Lachaussee XaL Chatelain - Bourgenot. To'UC; bllO a'Utall~ t1JJto'U~ ~E tT]V ~o~­

eELa twv m, ta'U 6'('1..o'U XaeE bEvtQo'U twv ~aell(bwv Vd, Vd+u' Vd-u, to'U aQLelloll TUJV 

XOQIlWV Xa8E ~Uell(ba~ xa.~ ta'U XQovo'U av6bo'U 6Jtw~ a'Ut6~ xaeOQG;EtaL aLO'U~ JtaQu­

Jtavw tllJtO'U~, IlEtatQE'\jJaIlE aVt(atOLxa ata'U~ 

Zy =N(md+a Vd+a - md Vd + m V - ffid-u Vd-a)/2 (17) 
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Zv = ( Nd+a Vd+a - Nd-a Vd-a) N ' (18) 
Id+a + td-a Id+a + td-a 

~E to'Ue; onoLO'Ue; ~OQOU~E va Exn~~oo'U~E tllV E't~OLa nQooav~lloll oyx.ov XU8E ~a8­

~Lbae; bLa~EtQo'U. 'Etm ano to'Ue; tuno'Ue; a'UtOUe; XUL ~E tll ~0~8ELa twv OtOLXELWV tWV 

mvuxwv 1 XUL 3 ~QE8llxav avtLOtOLxa O'UVOALXEe; E't~mEe; nQooa'U~~OELe; tWV ~a8~L6wv 

to'U t~~~atOe; LOEe; ~E 201,715 XUL 202,545 SV. 

EnLOlle; II O'UVOALX~ Zv to'U 't~~~atOe; no'U ~QLOXEtUL oav u8QOLo~a OAWV tWV Zv 

tWV i3a8~L6wv no'U nQoxunto'Uv yw XU8E ~La ano a'UtEe; oav YLVO~EVO 'twv m XUL tll 

bLacpoQu tWV oyr..wv V d+a - V d XU8E bEV'tQO'U bLaboXLxwV ~8~Lbwv (Schaeffer - Gazin 

- D' Alvemy 1930, Schaeffer 1952, AOtEQlle; MUtlle; xu 1995), ~QEe"XE LOll;~E 211,62 

sv 'rl21 1,62:9 =23,513 sv. 

H ~EAAovnx~ xavov~x~ xatavo~~ twv xOQ~wv XUL II n~~ to'U V'n no'U XQELU~EtUL 

YLa tllv EX'rL[.tlloll to'U A~~~atOe; tlle; ~EAAovnx~e; 9E'tLae; ~QE8TJXE ~E tl']V ~E80bo tlle;' 

Lenger (AO'tEQlle; 1992) ~E ~UOll tOY aQXLxo aQL8~o xOQ~wv N' - Nl' 

H xa'tavo~~ a'Ut~ bLVEtUL ano tll 0XEOll: 

Y =3725,724 e-O,082d (19) 

ano tllv onoLa /3Q~xa~E xavovLxo V'n LaO ~E 1351,87 sv (155,69 sv OtO EXtUQLO). 

fLa tl']V EXtL~llOll to'U XQovo'U E~LOWOlle; tWV buo ~'UAan08E~Utwv no'U ELVUL ana­

QaL'tlllOe; YLa tllV EUQEOll to'U Ail~~alOe; XQllm~onOL~e"x.av OL YVWOlOL ano tllV 6amxfJ 

bLaXELQLOnxfJ 'tunOL onwe; 

x =logV3 -logY'n =log1385,5 -10g1351,87 =1,72 ~ 1 ElO~ xm 8 ~"VE~ (20) 
10g1,Op 10g1,01479 

x =V3 - V'n =1385,5 - 1351,87 =1 43 ~ 1 ElO!" XUL 5 "~VE!" (21)
Zv 23,513 ' ':> r ':> 

ano to'Ue; onoLO'Ue; O'UVUYEtUL on II ~EOll n~fJ a'UtoU ELVUL LOll ~E Eva E'tOe; xm ECP'tU ~fJ­

VEe; (2 €tll nEgLno'U). 

Ka'tu OVVEnEW II E~LOWOll lO'U V 3 XUL V'n ELVat. nQay~atOnOLfJm~ll ~Eoa Otll XQo­

VLX~ nEQLobo tWV 2 EtWV nEQLno'U av xm Ecp600v bEY Aa~~UVEtm AfJ~~a ano to t~fJ~a 

OE OAO a'Uto to XQOVLXO bLu{JtT]~a, II bE E'tfJma nQooauSlloll. Evanon8qlEvll xa8E ElOe; 

OtO t~fJ~a an08E~alOnOLELtUL xm avatOX~E'tUL OtO ~EAAOV ~E P = 1,479%. 

L'UvLOtatm nuvtwe; onwe; II QE'UoLOnOLl]Oll to'U nAEOvU~ovtOe; oyx.o'U YLVEL OE nE­
, '. ",' , , , ,

QLOOOLEQO'Ue; 'to'U EVOe; XQovo'U nEQL<:poQae; XUL a'Uto YLU va ~oQWEL to 't~~~a va nQo­

oaQ~oo'tEL one; VEEe; O'Uv8i]xEe; xm va anocpEyx8EL E'tm II bLa'tugaSll 'tlle; a'USllnxfJe; WQL­

~o'tlltae;. 'E'tOL EXOVtae;, YEVLXU, 'Uno1jJll tll baoonOALnx:n oxomu, ne; avaYXEe; 'tl']e; E8vL­

xfJe; OLxovo~Lae;, ne; avuYXEe; to'U 6aoox.t~~ova, 'tll bvvato'tTj'ta QEvO'tonOLTjOlle; lO'U 

nAEovu~ov'ta oyxo'U, ne; baooxo~LXEe; avuYXEC;, to on bEY ELvat. oQ80 ll1taQouoa YEVL<l 

va anOOtEQELt'UL 'twv 6.~EOwv ano to Mooe; nQoooowv 'UCPL01U~EVl] a'UtiJ ne; OLXOVO~L­

xi}e; euo(ae; EmAEYEL Eva XQovo E~(OWOlle; x no'U ELVUL ~EyaAvtEQOe; tlle; avwlEQw bo­

http:XQllm~onOL~e"x.av
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0IAEVll<; 'tL1A~<; XaL IAUALO'ta EVa<; Xg?VD<; JtDU va C:LVal Eva aXEQaLD JtDAAa.JtAumD 'tou 

EcpaQIAD~O~VDU XQOVDU JtEQLCPOQ<i<; 2 X 9 =18 E'tll. 

L"tllOUVE)(ELa 1iJ.E [3uoll 'ta V3 =1385,5, V'n =1351,87, I,Opn=1,014799 =1.1412, 

xm 1,0147918-9 =1,1412 [3QE8l']xE YLa 'to' XQOVD JtEQLCPOQU<; ~E EcpaQ!J.orr1 "COu :uJtou 16 

A~lAlAa LaD IAE 193,218 sv. 

:Em~jtEQa(J"1(n:a 

AvacpEQ8nx.av n:agrutuvw 't60D DL 'tQOJtOL E.X'tL~llcrll<; 'tDU aQL8!J.Du 'twv aVEQxo!J.EVWV 

Mv'tQwv XU8E [3a8!J.LC>a<; 6LCq..lE'tQDU EVO<;X'YjJt€u'tou 't!J.~!J.a'tO<; 600' XaL II c>wa'to'tll'ta 

ou!J.f3D)...~<; uu'twv O'tllV EX 'tWV JtQO'tEQWV EX'tL!J.llOll (JtQ6(3AE'Vll) DQLO!J.EVWV JtUQa!J.E'tQWV 

JtDU !J.ltDQDUv va xa8DQLODUV 'tll ~EAADVUX~ DQYUVWOll 'tll<; [naXELQLOll<; EVO<; C>UaD'U<;. 

'E'tOL !J.E 'tll C>LaXQDVt.Xn E~€'AL~ll 'tWV XDQ!J.WV JtaLQVDU!J.E liEAADVUXE<; U!J.E<; TOOD nl<; 

xa'taVD!J.ll<; 1:WV XDQ!J.WV O-rL<; ~a8!J.CC>E<; C>LU!J.E'tQDU 000' XaL 'tll<; e~EAt~ll<; 'tOU ~UAaJtDeE­

!J.a'tO<; au'twv. TL!J.E<; C>TjAaSn JtOU £{VaL uJtaQaL'tll'tE<; YLa Tllv DQYUVWOll 'tll<; c>aODJtOVLa<; 

YLU'tL !J.E f3<lOll a'U'~E<; 0' 6aODI...OYD<; ea EvaQ!J.DvCOEL 'tll !J.EAADvnx~ !J.E 'tT)'V JtQ01')YDUIlEVll 

xaAT] XQDVtU"DQYUVWOll OE 'tQOJtD WO'tE EX 'tWV JtQD'tEQWV va ELVaL YVWO'tu 'ta OQLa !J.E­

oa o'ta DJtDLa ea !J.ltDQEO£L va XLV1l8d au'tO<; YLa va C>ll!J.LO'UQyi]OEL 'tOGO' n<; [3LOADYLXE<; 
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