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I MOHuelsrRME| I tcd |} tod|) o] alsts| &ls
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Z § d dzH(dBPIW 220 | 474| 232 | 462 416
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1 4 dz€ (194d)y 145 | 320| 319 | 146 | 202 348
1 5 H W dzd1948)Y 2 280 [ 480| 240 | 520
1 tolz j(2983Y 225 [ 350| 350 | 225 | 175 400
I Y HJ Miso(]984)| 280 | 340| 240 | 380 | 195 575
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Casperg1957) 234 | 320| 354 | 200
[ tsda8en) 230 [ 309| 365 | 174 | 193| 95 | 392 | 70
1 tej dz8960Q) o3 120 [ 340| 280 | 180 | 193 | 59 | 398 | 34
s syd@asp 254
[ OC j (A%6D) 225 329
1 oz (@262 0 358
d ts dzv A96R)z 119 [ 346| 332 | 132 | 176 | 53 | 340 | 32
1 gz$ s ¢16686) 400 202 398 | 59
1 56 H O(ig8%y © 174 357
Tixeront(1970) 182 | 400| 393 | 189 189
t 5 HJ Miso(JodAn| 254 | 294| 301 | 247 | 229 | 38 | 485 | 29
Ozturgut(1971) 300 | 352| 353 | 299 | 249 548
g d Is dzd(£9%2) 148 | 423| 381 | 190 190
t L jdzc zdlzdp ¢ ts| 212 | 406| 381 | 237 241
(1973)
Serpoiany(1973) 120 [ 336| 340 | 116 | 123 | 53 | 260 | 32
t tste ¢ (1220 214 304
Pora, Oros(1974) 254 | 294| 301 | 247 | 229 | 38 | 485 | 29
A 5 dzfn § (@BF4) ) 230 [ 320| 350 [ 200 | 200 400
F.Richards(1983) 234 1320| 354 | 200 | 188 388
| Sz j(2987) 383
I 'nl ¢ead (B990) 300 | 352| 353 | 299 | 312 612
(Wddsse, uvdd3 441
(1990)
o Bsdetsea, ¢ dq 236 | 338| 396 | 178 | 176 | 50 | 371 | 33
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] s H s dzw Pazdz. 21

t N J Isdftooas o 225 | 353| 370 | 208 22 | 227
Oguz et a(1995) 226 384
I BtewySddzs, [| 662

(2000)

| Btew Y¢S ddf200®| 241

t d§4lsddqaoap) H| 292

Schrum et a{2001) 188 292
ECWMF

Kara et al(2005) 221 270
ECWMF

Kara et al(2005) 178 266
NOGAPS

Kara et al(2006) NCEP | 255 335
Kara (2008) RivDIS 287

[ 4 Otsh o2paByY 365
Matsoukas et al2007) 400
Vardavas and Twor, 291
(2007)ERA40

Mikhailov, Mikhailova 355
(2008)

R dz' d dz(2609)H tc . 75 55
sdisWjijoe, 5|240

(2009)

Romanou et a2010) 198 272
HOAPS3

Romanou et a2010) 274 335
NCEP

Romanou et a12010) 189 300
ERA40

Romanou et a2010) 204 341
ERA-Interim
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yjdzdd ~¥ 88@LUEls 0o jdz f tod s dzdyLffdedj,dz’ dets 7 O (
MdzjHzw 5. [ . z8C0dz2 MSC Bz, ©WOLHjdYIls! BI jd
ftedlstse yjtedL 1 M tey 5 Wdsskzlzlg@W3s 28 3245 00 telx] tisH
detso dzj dedW HdzW v jtodesets dBstew o 250-0 dzjls ftod
dzts ¢ tc dBvdrdrup Johnson Fleming 1942].1 dzw ) tc O sydgjde@ddv ,
fjtedtsa @so gzj dgafivj dzOdzdz’ § (5 MdzjwdEsilz B OdzO dzft
ME&dre d cdzze ddzde’ = ¥sgtiutelde®rdstsatiffigiCalf TO91p sH |
HO5 IsT540000 dzjls, t tgOH @ dzBRédabfmyd A 874] diz2
st figj Is .
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¢t dstew, Stetsdsj foBjtiyVHjIMMEEzL dd d
9" fOHJ dzdVY BOSCMdBOdz! dzsets C sdzd yd Milso
S dis Qg o dzOMils! B ded BBz BO o Y Btej ded v, ts5BL
MmMdzOB" »n 9 jIlstetse .

dlss¢ W) YtedmBHAE2 YOMisd BOEZOMLMO ) Mde -
9 C dzZOH  tod dzOH dzj ¥ dudn st jJ edEsosdr | R ydgitc d S H .
IMmMidz e d LddiBs?2 B jJd&3 9" f OHOs h dn OldiicmW J t
ftocjor hOjls Bl jd&B BOjtedC 6 B¢ © (9 Mt
223,B). | J BCGOWdUd M OV dzj eOo dztsdzj tedasmls ! tcOMmY t
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3W j o 2D@Y s H O dzdatzdENGOPAKT.
vicj HEEROWOCIsjtodmMdz §d sB d2OMis PR tsB dats 9 dzj dad
Ml g MtsMisOoadzw s ls: Hdzv Yy dstcO i3 s@Bsydesets ¢ te
=18.5518.7PSUc=14514. 6; Hdzv yjdastcO L Of OHdztsets ¢
6.37.@QA=1835185PSUc=14314.5); Hdw fHtdstej )y dats?
Mjo-j O OHdese B <BC EABZTPSUoc<14. 4; Hdzw o9dzj h dzj ¢
CtcOwW fojOdf Oeszs ¢ 5 Nij @S+ 18.318.4PSUD = 14.3
14.4).
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SCT 3 Jj4BJLI OO § BoQftadhHddigdPls Ju & 6 s

C tf sd3tsitOdzdz d3 NPk IOdH & s9 j o tcOdzv 2006
JotcOdzw 92 Q06 WgotOdet 2280 OVg ode.O;dzw

wjf @OYJdzd?2 BjYHE "N jAEESdsSE] o tHOB]
s RisteW I 5EHsOs dzv jIs 3

[ Odz! dzj Bl 2 tsdedalasrdz yde VwHtGEO m)l ud-Bsy des 57 O
L 58 Ols COo¢ d3d H dzj dzdzets ] Yy d W3Rtsdedoqf Lfipdsic S5 H 9
Me dzsdzO. |1 BOwlsy E OdOtsdzd?2Mitets B ted !
WHtts ml 4, 9 C(tbtstesdz Md3i " Odz" BHBIBHT dL tOL
L dzOyj dzd WS RBIT,.8RGtc OC Isj tcd Misd S O3 L Of OH dese 5 €
(v 46 6@ B=18.3184PSUc=14414. BSH.! IfL otfstsydscs
dMssydzd$ O dBsckls fodatsHdls! MsHO 5 L OY OHC
ydSdzsddy M sets Ctolzosdfcs®isdes s o tH-dz2 WnQ otf @fst
MistcOdgv 8 Isfpw o L tsdzg dgJoviv . SBltcOQfswjOdiadz” | o BSH'T
ZOyHlszO Mdzj M Ols! Mw dzg0 o tsMistsCy toifHsgdf'j dzdets s d € ¢
ZzO0ctej o OWVM!  hsdsdvvwm: . o dedzv- fts5 Mg dzlsw
JIsfv -atsflgtsydets? yYOMmlsd dhstew, EkHJStey do Oj diis
Zsdztsdz. 1 tsClswetej Gdts fMdzi " Oj Ismwe -¢ Mmjoejtclk,
Me tse Ge jiyssy (0. GB=718PSUc=14. 6), § dzsvBtsj
HjCOBtej tcQo dzs B tedets tcOMYPtcj HJ dzw j Isfyw fs vy,
[BBBh jddzOVY Mo j B0 MjLtsdedets? 1 oatsdzs ydd WHtO
e fy. 3.4. 16.
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10 MioQiftd detscdls M jdz Wj o Isjujds@dy Bd hj2
dz2v s sfpw e sHT Ml e, BBtOLBOOO"NdjMmM®- LHjMm' Ld
cOCljtedmisdCd "HEO mlu o 1lsd ©O2sd O
7. @%=18.0182PSUc=14014.2) d ftesHB&EOjlshmv fMisj
ZsHdzr 7 otH ftodHBddsets MY s k¢ dkzs dj dd v
slsCter ksets dBstew. |- GEOBtgEcR) b j GI-¥ PegmyjL O
B3 dgwvw iy o sHOMBd Mmluy tlsCter Ists?2 yomlsd dstew,
sBdztso dzj dzdj o tSH.

3. 48Ky IssYdzOY d ¢ dkzedddzOY ssHd j dOM

ltotsd3j ) 2ZIstsydzOW Y J to dzts d3ts QA €3O | H)ts HNdz®? dgO fn f
dzso dztse s f € detsC dzd dzO My fjtojf OHOR Mtsdzj dat
pjtendzj 2 d dzd >y A3 5PBOIAGRAHBI6. Clssls f)dts?
By des R OwLOCIjtodL S BE'GBOYPH dmpoezkz swebDdzihd ¢
Bddzdzr s e tsHOBd. 14 oM dimMmdzjHBseOlsjdzd of
otsHdzzs HBOMME, Is. €. o dgj B3 tslsmizlsMiso zs Is dzts €
s ddzd Isj B jeOkter , BHEOSE Mtaj-Hd 1§ tesdj
tcsotsets CjOdzO Mmih j Mmis ofaesttlsiz j G de@Gdetimted,y  dgQ to tgd dicd3
OlszOdzls d yj S O% o tsH &zOW &OMMO.

t Mz dets i w3 JHTIBXPtcdo OW o cdzzeddader 1 Mdzsw iR v j toc
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l jtend"wv cteOdzdyO® 1 vl [ iEDPfosgt®® O smw o f
=i7.8@, S=18.919.0PSY . | dyakzf yOctel v I | LOdzj GOJ Is
BAdMJ1200 o dg 17.195, T=8.94C, S=22.30 PSU fn d3.

. 3.4.17). 1w0ddyr IV jRdEsTSs fize ged § bzj dedzr §

bsySj THFItdoes B Od (5 Od¢ Isj teideGls d o dets sz € te
ds f dztsls dzts iy ls dRSOFIER otOifa®R | dzf ¥ 6B Y,

B dzdzl dgts j 3 Qooddz' 2 € OL Odgdz" = o' h j I§f tedstsn Odzd dad
sdSOR 1vyl[] LOd®&BOjl dOdetd: hd2 tBi jdB |

S‘D,g- SN

vsOBd&ZJYyO 3. 4. 2

vtejHdd] kjtesnOdzddd j ROLOCIjtedmsdSd f it
Gz B  dzgdzts?2 o SHdz' = dBOMM v jtodetse s dBstew

Lz d v W SPSU ot

B

400 8.862 21.927 16.945
500 8.881 22.042 17.021
600 8.893 22.128 17.082
700 8.905 22.188 17.118
800 8.920 22.229 17.156
900 8.938 22.261 17.171
1000 8.955 22.281 17.184
1100 8.973 22.296 17.194
1200 8.991 22.305 17.201
1300 9.006 22.312 17.202
1400 9.021 22.316 17.203
1500 9.033 22.319 17.204
1600 9.049 22.323 17.205
1700 9.065 22.326 17.205
1800 9.078 22.326 17.203
1900 9.091 22.326 17.202
2000 9.104 22.326 17.201

| dzz B d dzgdzOV Y j ez BB OWis © &5 ezelzfsls WOBED st
tetsHdzzs o tsHdz® dBZOMMB- @isO IMis Ote dff fijds A Extfd v =8 .
9.11°C, $=22.3022.335PSU( tedf. 3. 4. 17, vOBd 3.4.2). |
TSddzeH j Stse  f tso lststow jToSm figld'c tocd@@3d3g B fipj dscdetis? o tsL to
sOjls. 1 yjdtsds, 1Yl MsmMisOCodewjls 40 % tsls o
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t Mk des i BSC4e.d1o8 | doz' € zlpeztpw & v j tdesE 5 B teW
f 5 H OdagizizH dzd =

HyMwisddzj Isd 2

vsOBdZdyo® 3. 4. 3

dtojHdzd] Isjted3crn Odzddedzr | R OteOCIsjtedmisd s d
yjtodesets dBstew § 5 dzg B dzgisj diipy 1§ o Gipdz
] dzlz B ¢ dy S, PSU oy
o3

1000 8.861 22.288 17.203

1100 8.868 22.302 17.213

1200 8.873 22.311 17.219

1300 8.878 22.317 17.224

1400 8.882 22.322 17.227

1500 8.885 22.325 17.229

1600 8.889 22.327 17.231

1700 8.8964 22.3310 | 17.2322

1750 8.8988 22.3320 | 17.2327

1800 8.8990 22.3321 | 17.2327

1900 8.8992 22.3321 | 17.2327

2000 8.8994 22.3321 | 17.2327
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(0=8.90C, S=22.332PSU  tedf. 3. 1.4, 3.2.4). 1 tedHded
Mkzs?2 LOdd®EOjls SCtds 10% B jBO sfMjct o

TSCtofjpo cGdzzB ddeder 7 Mzsw i dBstew, ftej HMIsO
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Gdzz B d dgdzts? o tsH dets?2 BOMMr , ftcjHjdzjdeder |
dzj NS sdz? €5 tslsdzd yoOs sfimw wls Mtej HdzdtE- R Ot OCIsj to
dzj § ®tBh dtedssdBlz, dMmls©OBdzYH U Bz ( BOBGd o 3. dz. 2
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[ OBt dzts B e MISEH" offssijf H L | BAzsdsteMS sc s to
Hjddv, famszfOoshdj dL [ tcOkStdsEs &stew 0
j dT=12115/C, S=34i37PSUc=2628 dz0 o' AtHj dt I GBMYGSELO)
s smwd dgiHs @ § dedzr o3 dMmistsyded S tsd3 Misdzd sH dzv v § todzats
Miskzq dzj dzd § d3te O d3ts te dzts 3ts B Q & ¢ d3@xzpigez O § 4 tod
Cj o 3Jl12ft€jpJ MBE tc.! nigalmae@N99) , MsMlsO
v jls efmjets 0.05% ls BI j BO dsty-, i ltckk
des 26 dfz B d dzdzts? o sHdz' » BOMM HBd dets- ftetsd fnA SH
dsets fjtedsHO, fsteWHCO Ist mwyd dzjls.

J 19660 cG. mMkh j Miseo s Odzs d3dzj dzd 4 , Ylsts
dzdy dzi MW steMSddz sjuiddi &3 ftesdmiR-sHdls Istsdz
dzedwv Ektetse dzv  v[ReldaktdeS® d distsdegts § esdmMrtsHdls Ct60O2cC
tc j H[Ullpott, llgaz, 1944, IsOC COC 1 btz Hftojfwismlsoalzjls
Il HOdz dzj 2" P&, 5H QuiNEDEISY 20 GRH&Es] 40
i j BsC fede thicsenE e dste @RS dDOT7 3] cE1959
B dz MHj &zOdz o' odasifgtsteipl€tsl | BtoBdBEEte f sMiskzf O Is o
Bstey ots oM MjLtsdy , Ctesdzy daj ftgsHtsdzy dIsj dz!
wisdz n oSkstcfasHIse jtey HOjIsMw d Mo tcj d3j deds’ a3
Isdzj ] fodkseddy B jBO GBeORstdsd@stmSdn ot
de dzv  f 5, s o fy daiy L fiysdRE daic O - sH Ots dzd ¥ dzj B

W stemC 56 tu dsdftudpsnds© dgat)

15 ftsotsHE HBGak & kel kdts gstchS dr o BH
o Y j todzsaly fyfe@djzd ! teOL dzd ydz' :j if tigefath g s dzts ¥ § dzd W
otsH Htt OF @@83p;z § d dzH dzj tc, , 1898, Qaigsfifis jc O dz
dzdJ otH o { totsd3jSizOsdsupdBRFPepdA9%6Ld .[s .

] SCHOdso O Mydlsodzd, Ykt Isjteddtsn Odzddsds j R Otc!

ded y dzi B MW steMCdd3 Isj udidedj &3 asH LPoadmwis tsls

Yyr MejHdL j BddesBstemMSdr o sH dyts tf dety @ s dstistsn ¢ s d3

[l SCHOEL 89, CtlststOw d&jjls $OC IpjL sdedy 2 4
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Cfjtedshdizy dL d3j deud o tsMEzOC s lipee™ fDdztzla eizj Gpts 1

weagsd. | LOedmddsmisd sl f sk dsied §shskzio:

B o dats BBoied}s, d Asdzd B & § 5¢ 6izQOF ts@ils @ @dz 1 dzO,

s sfgw o f tosdsj 3 HIs tiupo w8 gz @eBE]E [ BC OL

9 0J Bfgy HY Sdtplitegds sz BELEOBRSteds BN d) otSH'

sjfdzr j o o3 dzfifOuflstitpis daf t§ dsdfzeiids 51QD. &3, L d ot
10 fsmdjHddj 20 dzjls o fifs sl oigO 2=y &t

Br dets fteso jHjdes Btsdz 5] Cwdzduyj fipproats dMmMmdzj H
Cddid CjOdsdzce ORI, Ykt HOEs dtse' 2 d&OIsj ted
ftesyd Mhse WsttdRZidteso OdzedWw cdzzB ddzdds - otsH. [ 6
Mdzy or asHO dL 1 tcsSaeRac@ L was @ df @sielOifi izl ts te W

tejdz JWE HABBO J1I1hMictthset YE®d'itsd® o | B MO j Is
9" BHI'SCE H QAEH EBY; Tolmazin 198%], MH j dzO digdemilZtsls oW

20 slshislsmism ¢j Mo j H J ded X stezh td fa@! jiWs o iz dz@ d3j dz

hOQjlsmMwi2Bls 32 tcd or - tsH j T1hL yd@g tisim ste® HdAd3 dzO
fmijcddzj M jdz2BO o3 ZH o D tefifig.s d3z. 4. 19 Blsd3j U
fsdzsy JdedJ MlsOdzyd?2, ZzO Cobtern LOWdSMdes
PSULO fjtedtsH f 1960 fts 2003 . (523 MsOd
stc@dstc BOYd d RBcOdBstcdets BsdgMS g § O detse tc G Wsd i Cipigde -
i j B¢ itz H ) ls @ Q) ded 890, Catif etal, 1991;¥ zsoyet al,

1993, 2001Di lorio, Y¢ce 1999;Greggetal, 1999].

4 >30PSU
o 26-30PSU
23 -26 PSU

tdmMzdesC @ Bsdets §dedj tCjOdesctcOW dyj MSdn MO
or f sdzdgj dzdz" = ol 20 PB ] EH . 179 GHAIDY Y€ s to
teso Odzr L dzOyj dedw ®BWdzj desfylsd Btsdzj § 23
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dzts h d sBl J BO BcOBSttdtsBstenE-dds o tsH ¢
J
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S‘UTQ_

mMd gt dL d3j dzgj dzds MmMtsdzj ddBflsd ¢ tcd o tSH
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31 1/6 . J iS@eetetzalj 200] 20 shdtse j HOdd » t©OM
IS

g&® @<

) ~ d &i3d U MmBugsselesttalPi@d;]J totfste d edts H dfIs iy w
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otH MEejHdL iRt ehdcabuf ogdsj « " O
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5Odz dztscts ©O. | slHjd d& 5, Esflkolsyds
W f to s ) dzts 2
dL s d¢dedud

s

Btsdzj § ISi fraz@, O Mds@zj elAf £ to jsdzj «

dr o jten dzoffiisdte [E@&@H), SB. 4. 20
dzts p1969. 1 te d BBPOE dztiz [p Bl 56 5 , WChddsj A jW] dzts1 O dzj dzdzts
sls cwOdzdy M jdz WO fs¢COLOdz dzO tedfm. 3.4. 21,

I Btd Mddalse j MdzEzyOje fttsyjunm §jtej dj?n

90dzdz" » BEEOBStodsBsteMEdrn otH d ®©Ftckzy O h dna
v jIsmw o odH] ~OLOCISjtedzr » 9 tlsff-C Odzt dg =
§fO, COLOdEers d&zO0 ttdm. 3 dOdAAsdjrR= Slsdzd
ZsHdz 7 (Hts 0.5Aw) d dijdzjj Mz 7 dJdastelzL
dzr = ddzd ddi3i e hdr dziBtsdzr "z ddzo jtemds f dztsisd
qoazZlstczL dtsdzdetse s tcOMMdztsj dedWw ¢ 5 HOfledz” d3 5§ J Odz
9 J H J dfdbguzand Rozman1991; ¥ zsoyet al, 1991, 1993 Gregg and
¥7zso0y1999] . 1 twtsMmistcOdzMmlise j dedets] tcO&Epyf-tcj H § dz dZO[J
dzj dzdv Y SHBBAS?2 9 jtlsdSOd dzs?2 MstekzCIskzte i ts
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Edzj dz@ " Ojlsw 5 Bjted EZHOM] ddfmistsigdf fedB s s
g4 destf A tsfdzed B dzZOtelzy o O Isfpw  Bsdzt C 5 dzgO |
sktede 7 dL dsj tej dad 2 .
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rnybuHa, m
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S, PSU
t Mk desCi 13).tehs dX00dz detsj wOMY toj Hj dzi dad i s dsy
d Mdj dshnsd 23 dswstww 1989 ¢., 41A25'.C
fts HOddZ o5 S5Cj Odzgsc e OB MS 52 Ml j BSd 1 R

]l sLdzd C dztse § dzd §  d dzls tc Ezasayét al, 6993, 2001dzw j Isfqw o
ftesyd MMOBd H o ts2Tdzte?d 19M3JIVM7EBL]d df tdd2 -0 L Od &3 H |
Madd BLOBsdtBcsteM 2 Mlstezd d tw-sH f d¢ dzts
Btetso Odedt IssdzC dr eBtodL sdzlsOdz! dzr - Ctsdgo j € Is
BtslsOn, QedsdsindeSd MmMisj tfjded  tetsded Slatso § dzed v
dzz, MHJj &zOdz " etsH s Istsd3, yYtEthrdsym'j ditegj HdL
dzfj Sctelkzy O lsfmMw cdzzeyJ 500 3. ©sts IsOC Y
dzd v &3 ¢ j 57 di3dy it ¥§tiland 6aZ4Bgdsgeles lsiving-
ston 1997;Stanevet al., 1999, °H [Topetal, 1991;¥zsoyetal, 2 00 2 ] , 0]
sO¢Y] tWjLEkzd OORBd &OIsj 3OIsdyj MEBEe B disSH | d
@it to dzts d3ts te ) CSErikonddsal; 19§7;Stanewetal, 2001].

s bOGEdupsy BOCY | f tcdduodOszE@k) $ i §
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