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Caxerak: Y pajay je uCUTHBaHa Be3a u3Mel)y Temmeparype Bozie CyOTpPOICKOTr jena ATIaHTCKOT oKeaHa (mojac
ox 25-40°N), atmocdepckor mpuTucka U TeMmieparype Basayxa y beorpany u Cpbuju. Texumre ucTpaxuBama je
Ha HCIUTUBABY IOBE3aHOCTH A30pCKOI MaKCHMyMa Ba3IyLIHOT NPUTHCKA ca IIpOMEHaMa TeMIIepaType BoIe y
cyOTporickoM mojacy AtnaHtuka (matum y mpexu 5x5°). KopumhemeM Xujepapxujcke KIIacTepCKe aHaln3e
n3zBojeHo je 10 kimacrepa TemmepaType BOxe CyOTpOICKOr nena ATIaHTCKOr OKkeaHa. IbHMxoBa MOBE3aHOCT ca
[OJIOXKAjeM M HMHTEH3HTeTOM A30pCKOI MaKCHMyMa je WHCIHTaHa BHUIIECTPYKOM JIMHEAPHOM DErpecHjoM.
YCTaHOBIBEHO je KOju O] KiacTepa HajBHIIE yTHYE Ha reorpa)cKy IIUPHUHY, reorpadcky Ny)KUHY M MHTEH3HUTET
A30pcKOr MakcMMyMa ¥ KoOja OJl I'pUIHHMX heluja y OKBHPY CBakOor OJ KilacTepa HPEICTaBba Haj3HAYajHH]jE
npenukrope. VcnuruBameM oqHoca m3Mely IoloXkaja U MHTEH3MTETa A30PCKOT MAakKCHMyMa ca TEeMIIEpPaTypoM
Bazayxa y beorpamy, omHocHo CpOuju, yCTaHOBJBEHO je Ja je Haj3HAuyajHUja ITOBE3aHOCT ca reorpadckom
LIMPUHOM OBOT aKIHOHOT L[EHTpa.

Kipyune peum: Knactepcka aHanu3a, BUILECTpyKa JIMHEapHAa perpecuja, CyOTpONCKH ATJIQHTHK, A30pCKH
MaKCHMYyM, TeMIlepaTypa Bazayxa, Cpouja

YBoa

O mnosezanoctu HAO wunHzpekca, 0OAHOCHO ATJIAHTCKMX aKLUMOHMX LEHTapa ca
MpoMeHaMa KIMMAaTCKuX eleMeHnata y Cpouju moctoju Behu 6poj pagosa (dymmh, B. 1999;
Tomuh, . 2004; Munoanosuh, b. 2005; Munosanosuh b. u cap. 2009). Jako6 bjepkuec
(Jacob Bjerkness) je 1959. rommne youmo 1a IIOCTOjU TO3WTHBHA KOpenammja uzMehy
3arpeBama MOBpIIHHE ATIaHTCKOT okeaHa m3mely 30°-50° c.r.m. m A30pcKor MakcHuMyMa
(Deser, C. u Blackmon, M. 1993). Ca apyre ctpane, Huang u Shukla (2005) naBome na
NpOMEHE MOBPIIUHCKE TEMIIEpaType y TPOIICKOM M CYOTpPOIICKOM Jely ATJIAHTCKOT OKeaHa
Mory uMaTu ytunaja Ha HAO uHAeKC ¥ MoCIeAMYHO Ha Kojle0ame KIIMME U Y TPOIICKOM U Yy
BaHTPOIICKOM Mojacy. Sutton u Hodson (2003) HaBozme &a ce y HCTpaXKUBAaWmy YIABOjEHOT
crcTeMa OKeaH-aTMoc(epa OCHOBHO IHTame OJHOCH Ha MICHTH(UKAIM]jy JenoBa OKeaHa
Koju nMmajy Hajehm ytunaj Ha armocdepy (y HamieMm ciydajy nenoBa ATIaHTCKOT OKeaHa
KOjH TIOKa3yjy HajCHAXHH]Y Be3y ca A30pPCKUM MaKCHMYMOM).

Kopumhenn nogauu n Mmeroau

3a HCIIUTHBAKE TOBE3aHOCTH CyOTPOIICKOT JieTa ATIAHTCKOT OKeaHa W A30pcKOr
MaKCHMyMa MCKOPHIINEHH Cy MOJAand O IPOMEHH MOBPIIMHCKE TEMIIEPaType ATIaHTCKOT

1 . .

Pan mpexcraBiba pesynrtaTe HCTpaxkuBama Ipojexra 146011 xoju ¢uHancupa MuHHCTapcTBO 3a HAayKy H
TeXHOJIOWKH pa3Boj Pemy6mmke Cpouje.
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OKeaHa KOju cy Jatu y Mpexu ox 5x5°. Ilomarmu cy mobujenu on British Atmospheric Data
Centre (www.badc.nerc.ac.uk) u nocroje 3a nepuon 1850-2005. roguna. Melhytum, 360r
Beher Opoja HemocTajyhux momaraka uckopumihes je Hu3 on 1918-2005. roaune, 0oAHOCHO
300r myxuHe HH3a 0 A3opckoM MakcuMmymy 1918-1994. rommnua. Ilogamm o Asopckom
MaKCHMyMy Cy J0OMjeHH y JMYHO] mperuciy ca XepmaHom Maxermom® u oHOCe ce Ha

nepuoz 1888-1994. rogune. 300r cpeimer mnosoxkaja A30pcKor Makcumyma (§_0=34,13";

A =32,51°) nocmaTpaH je cy6Tporncku 1ojac ATIaHTCKOT okeaHa of 25-40° c.r.u. Y oBom
mojacy mocroje 43 rpunue henuje.

VY pany cy aHanu3upaHH IOJAIM O CPEAUM TOIUIIKBLMM BpEIHOCTUMA Ca
Beorpancke omcepBaropuje (mepuon 1888-1994.) u ca 18 MeTeOpoONOMIKHX CTaHUIA Y
Cpbuju (mepuon 1949-1994. rommna). Kopumihenn cy momamm ca cranmna: beorpan,
Humurposrpan, Kukunna, Kparyjean, Kpymesan, Herotun, Hum, Hosu Can, Ilamuh,
Ipuzpen, Cjennna, Cmenepescka [lananka, Com0op, BasmeBo, Benmko I'panumre, Bpame,
3ajevap u 3matnbop. [Ipumemena je HCTOBETHA METOJI0I0TH]ja U COPTBEPCKH MAKETH Kao y
pany MwnoBanoBuh u ap. (2009), ¢ TUM ITO je aKIeHAT HWCTPaXMBama CTaBJCH Ha
UICHTUUKAIM]Y [eloBa CyOTPOTICKOT ATJIAHTHKAa KOjU IOKa3yjy HajCHAXHHU]y Be3y ca
A30OpCKMM MaKCMMyMOM M TOBE3aHOCT €JIeMeHaTa OBOT aKIMOHOT IeHTpa (reorpadcka
HIMpUHa, reorpadcka JyKHMHA, MHTEH3MTET) ca TeMIIepaTypoMm Baznyxa y beorpany wu
CpOuju.

Knacrepckom ananuzom je uzznBojeHo 10 kiactepa (rpadukon 1, kapra 1), mpu
yemy rpuaae hemuje 1122 u 1317 npencrassbajy 3aceOHe Bapujadie.

Tree Diagram for Variables
Ward's method
Squared Euclidean distances
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I'padukon 1. Jenaporpam rpua heanja cyéTponckor ATIanTHKA

Linkage Distance

360r (QYHKIIMOHAIHOCTH W EKOHOMHYHOCTH IPHUKA3MBamka, YMECTO ONMCHBAMbA
KOOpAMHATa Koje Ne(UHHITy CBaKy IpuaHy henmjy, oHe he OMTH MMEHOBaHE OpOjuYaHOM
03HAaKOM Koja je komOuHanuja pea-konoHa. [Ipunagnoct cBake rpuaHe hemuje oapeherom
KJIacTepy JaTa jeé MCTOBETHOM 00joM W OpojuaHoM o3HakoM Ha kapTu 1. Ha oBaj Opoj
KJlactepa CMO C€ OJUIyYWJIM Ha OCHOBY JMjarpaMa pacTojama TOKOM CBakor O] Kopaka
KIacTepcke aHanmse (rpadukoH 2).

2 Dr. Hermann Michel, KU21 Projekt: KLIDADIGI, Deutscher Wetterdienst Kaiserleistr. 44 63067 Offenbach am
Main
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Plot of Linkage Distances across Steps
Squared Euclidean distances
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I'paduxon 2. lujarpam pacrojamba TOKOM CBAKOI 0] KOPAKa KJIACTePCKe aHAIN3e
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Kapra 1. IIpocTopHu pacrnopej Kjiacrepa y cyonTponckoM ATIAHTHKY

[loBezaHocT noOMjeHMX KiacTepa HM  A30pCKOI MaKCMMyMa je HCIHMTaHa
BUIIeCTpykoM JjmHeapHoM perpecujom (Wolter, K., 1987). Osaj meron je omaOpan Ha
OCHOBY aHanmm3e pesuayasa. Hu y jemHoM o MCIpoOaHMX perpecHMOHHMX MoJena HHje
YOUYEHO 3HAuajHHje OJCTyName pe3uayayia oOJf HOpMallHE paclojesie, HHUTH II0CTOje
WMHIUIM]E HeNMMHeapHoT oxHoca (rpadukonu 3 u 4).
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Normal Probability Plot of Residuals

Expected Normal Value
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I'padpuxon 3. TunuyHa AMCTPUOYLHUja pe3UaAyaIa Y NPUMEHeHUM

Predicted vs. Residual Scores

Dependent variable: DuzAzoantck_1
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Pe3yaratu

Kazna ce mocmatpa reorpagceka mupuna A3opckor MakcuMyMa (kapra 2), Hajsehn
nponeHar BapujaHce 3axBata kiactep 10. Oko 82% (mpumaroheno R’=0,82) ose
KpUTEpUjyMCKe BapHjabie ce Moxe 00jaCHUTH IPOMEHAMa TEMIIEpaType BOJC Y OBOM JIEIy
ATIIaHTCKOT OKeaHa, Ipu 4YeMy je Hajeehm nonpunHoc rpuanux hemmja 1223 u 1321. C
0031poM J1a je 0BO U HajBehu KiacTep (CacToju ce 07 0caM Bapujadiin) YKIOHECHE CY TPHIHE
hemuje 1224 u 1324 koje penaTMBHO MaJIO ONPHHOCE O0jallllkbelhy BapHjaHCce reorpad)cke
mupruHe A3opckor Makcumyma. Melytum, mpunaroheHn koeduIMjeHT IeTepMUHALHje
ocTaje cTabuman 1 u3HOCH 0ko 0,82 (mprmaroheno R?=0,826). Bucok npolieHar BapujaHce —
oko 78% — 3axBara u Kiactep 6.
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Kapra 2. 3axahenoct Bapujance reorpad)cke mmpuHe A30pCKOr MAKCHMYMa M B KoeMIMjeHTH 32 CBaKy
rpujany heamjy y okBupy 100MjeHUX KaacTepa

W y cinyuajy reorpadcke myxkmHe Asopckor Mmakcumyma (kaprta 3) Hajehn
npoueHar Bapujance (oko 78%) 3axBata kmactep 10 (mpumaroheno R’=0,783), mpu uemy
Hajsehu nmompuHOc mMajy rpumHe hemmje 1324, 1222, 1223 n 1225. ViinamameM Mambe
3Ha4ajHUX rpuaHuX hemmja 1322, 1323 u 1224 npunarol)enn koe(pUINjeHT JeTEPMUHALM]E
HHje MHOTO NPOMEHHO CBOjy BpemHocT (mpumarohjeno R°=0,781). PematmBHO BHCOK
npunaroljenn koeduIMjeHT aeTepMuHAIHMje nMMajy u Kmactep 6 (R’=0,648), omHOCHO
xnactep 9 (R?=0,671).
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Kapra 3: 3axBaheHoct BapujaHnce reorpadcke 1ykuHe A30pcKor MaKkcuMyMma u 3 KoeHIMjeHTH 3a CBaKy
rpuany hennjy y okBupy 100HjeHHX KiacTepa

VY morneny wmHTEH3WTeTa A30pCcKOr MakcuMmyma (kapra 4) HajBehm mpomeHar
BapujaHce 3axBata kinactep 10. [IpomeHaMa TeMiepaType BoJE Y OBOM KJIACTEPy CE MOXKE
o6jacauti oo 70% (mpmiarohero R*=0,70) Bapujance oBe BapujaGie. Hajsehu momnpusaoc
umajy rpunde hemuje 1225, 1223 u 1324. Kaga ce y perpecHoHOM MOJIeNly OCTaBe Camo
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MPETXOOHO ToMeHyTe W rpuanHa hemwja 1321, mpumarohenn koeuIujeHT NeTepMUHALIN]E
uzHocu 0,715 u Hewrro je Behu Hero kaaa cy y MoJien ykJbydeHe cBe rpuane hemnje.
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Kapra 4: 3axBaheHocT BapHjaHce HHTEH3UTeTa A30PCKOI MAKCHMyMa H B Koe(pMIUjeHTH 3a CBaKy I'PUIHY
henujy y okBupy 100HjeHHX KiIacTepa

Ha mokperHoM paekagHOM HHBOY CBH KOSQUIMjEHTH Kopenamnuje wusmely
elleMeHaTa A3OpPCKOT aHTHLIMKIOHA W TeMIepaType Baszayxa y beorpany mnokasyjy
CTaTUCTUYKY 3HAYajHOCT HA HHUBOY IoOBepema 95%. HajcHakHHMja MOBE3aHOCT MOCTOjH
n3mely reorpadcke muprHe A30pCKOT MAaKCHMyMa M TemIlepatype Baszayxa y beorpanmy
(tabema 1). Kama ce mocmatpa moBeszaHocT m3mel)y Temmepartype Bazmyxa y CpOumju u
MoJIo’Kaja W HWHTCH3WTETa A30PCKOI MaKCHMyMa, CTaTHCTHYKH 3Ha4dajHa Koperianuja
ITOCTOjH caMo KoJI Teorpad)cke MHUPUHE OBOT aKIIMOHOT IIEHTpPA.

Tab6esa 1. KoepuuujenTu kopenauuje u3melhy mosoxaja u MHTEH3UTETa A30PCKOT MAKCHMYMAa M
Temnepartype y Beorpany u Cpouju

T'eorpadcka nyxuna | Teorpadceka mupuHa | MHTeH3uter  A3opckor
A30pCKOT MaKCHUMyMa A30pCKOT MaKCHUMyMa MaKkCHMyMa

TEeorpan 054 065 -035

T cpouia -0.32 -0.38 0.18

BaxHo je ykasaTu a Cy y NUTamy [Ba Pa3iMydTa HU3a Mojataka (Mojalu 3a
Beorpan ce ogaoce Ha mepuoy 1888-1994; 3a CpOujy y nenuan 1949-1994.), xao u na je
3HaK KOpeJianuje pa3induT ¥ 3HATHO Mamu y mepuoay 1949-1994. roauna, mro 61 Moriio
YKa3WBaTH Jia je y OBOM mepuody xouuio no Beher yrumaja Hexor npyror ¢akropa Ha
nmpoMeHe TemmnepaType Baayxa y Cpouju. C o63mpom Ha To ma cy MwunoBanouh u cap.
(2009) youmnmm 3HauajHy Be3y u3Mel)y reorpadcke nyxwune VcrmaHACKOT MUHUMyMa M
TemmepaType Bazayxa y beorpamy, ogrocHo CpOuju, y THHEapHH PETPECHOHH MOJEN CMO
Kao TPEeIuKTOpe YHEIH OBY BapHjaliy W reorpadCcKy MHPHHY A30pPCKOT MAaKCHMyMa, JTOK
Cy 3aBHCHE ITIOHOBO OmJjie TeMrieparype Bazayxa y beorpany u Cpouju (tadena 2).

Ha ocHoBy pesynirata u3 Tabene 2, MOXKE CEe 3aKJbYYHUTH Ja I10JI0KA] aKIIHMOHUX
LeHTapa M3HaJ ATIAHTCKOT OKeaHa Urpa BaXKHY YJIOTY y IIpOMEHaMa TeMIlepaType Ba3ayxa
y beorpany, omnocuo CpoOuju. Oxo 62% BapujaHCe MOKPETHHX JCKAIHUX TEMIIepaTrypa
Basayxa y beorpany u ckopo 80% BapujaHce NOKPETHHX JICKaIHUX TeMIIepaTypa Bazayxa y
CpOuju ce Moke 00jacHUTH ITpoMeHaMa y reorpadckoj Ty uHu Mcmanackor MUHIMyMa 1
reorpad)ckoj mUpHUHE A3zopckor Makcumyma. O0a perpecnoHa KoeHIMjeHTa Cy
CTaTHCTHYKY 3HauyajHa, IpU YeMy je yTuIaj reorpadcke ayxuHe VcmaHIcKor MHHUMYyMa
Behn.
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Ta6esa 2. OcHOBHM pe3y/ITATH IPUMeHe BHILIECTPYKe JHHEAPHe perpecuje 3a TeMrepatypy Ba3ayxay
Beorpany u Cpouju

Temneparypa Bazayxa y Beorpaay
t CTaTUCTHK
/ Huso F craructux
bera . Tapuujanso | Ilpunarohexo . Bpoj / HuBo
. Tonepanuuja 2 3HAYajHOCTH ; .
KOoe(hUIHjeHT R R cily4ajeBa | 3Ha4ajHOCTH
peanKTOpa
p< mozena p<
I'eorpadcka
JMpHHa 0.285 0.607 0344 3.56/0.001
A3zopckor
Vaxenvyma 0.624 97 80.7/0.001
I'eorpadcka
AVIIHA -0.58 0.607 -0.600 -7.27/0.001
Hcnanackor
MHUHHMyMa
Temnepatypa Baszayxa y Cpouju
t CTAaTUCTHK
/ Huso F crartucrux
bera . Mapuujamxo | Ilpunarohexo . Bpoj / HuBo
. Tonepanuuja 2 3HA4YajHOCTH : .
koeduuujeHt R R cily4ajeBa | 3HA4ajHOCTH
HpeaNKTOpa
p< mozena p<
I'eorpadcka
JMpHHa -0.494 0.981 -0.747 -6.46/0.001
A3zopckor
Vaxenvyma 0.799 36 70.7/0.001
I'eorpadcka
AVIIHA -0.823 0.981 -0.882 -10.8/0.001
Hcnanackor
MHUHHMyMa
3akibyyak
[IpruMeHOoM XHWjepapXujcKke KIACTEPCKe aHalM3e Ha IOJaTKEe O TOBPIIMHCKO]

TeMIepaTypu cyOTporckor AtiaHTuka, u3gBojeHo je 10 kmactepa. IbuxoBa Besa ca
A30OpPCKAM MaKCHMyMOM j€ WCIIHNTaHa BHUIIECTPYKOM JUHeapHOM perpecujom. Hajeehu
MIPOIICHAT BapHjaHCce reorpadcke MHUPHHE OBOT aKIMOHOT IIeHTpa 3axBaTa kiactep 10 (oko
82%), ogrocHO kiactep 6 (oko 78%). Y knactepy 10 Hajsehm 3Hauaj numajy rpugae henmje
1321 (mpoctop m3melhy 25-30° N; 75-80° W) u 1223 (mpoctop mmely 30-35° N; 65-70°
W). U y norneay reorpad)cke Ay)KMHE M HMHTEH3UTETa A30pPCKOr MakcuMyma HajBehn
mpoIlcHaT BapujaHce 3axBara kimactep 10 (oxo 78%, omgHocHo 70%), mpu yemy je y oba
ciyvaja Haj3HauyajHuja rpuaHa henuja 1225 (mpocrop m3mely 30-35° N; 55-60° W).

VY morieny NOBE3aHOCTH TNOJOXKaja M HHTEH3UTETa A30pCKOI MaKCUMyMa U
TemnepaTtype Basayxa y beorpamy um CpOuju, mokaszaigo ce Ja HajCHa)XKHHja KOopelaluja
nocToju u3mel)y reorpadcke MIMPHUHE OBOT aKIIMOHOT IIEHTPAa U TeMIIEpaType, IpH YeMy Cy
cBU Koe(uIMjeHTH Kopenamuje u3Mmely Temmeparype Bazmyxa y beorpamy m Asopckor
MaKCUMyMa CTaTHCTHYKH 3HA4YajHM HAa HUBOY TIOBepema on 95%, OOk y ciydajy
Temriepatype Bazayxa y CpOuju, CTaTHCTHUYKHM 3HAa4ajHA Be3a IOCTOjH CaMo 3a reorpa)cky
LIMPUHY OBOT aKIMOHOT LeHTpa. C 003MpoM Ha TO Ia Cy HM30BH II0JIaTaKa 3a TeMIepaTypy
Baznyxa y beorpany m CpOmju pasznuuuTe IyKHHE, BXHO je HAIIACHTH Ja je 3HaK
Kopenanuje pasjivuuT W 3HAaTHO Mamu y nepuoxy 1949-1994. roauua, mro OW MOTIIO
yKa3WBaTH /1a jé y OBOM NEepHOAy JOHUIO A0 Beher yTuiaja HEKOT Ipyror Qaxropa Ha
MpoMeHe TeMIepatype Bazayxa y CpOuju. Ako OM ce y perpecHoHH MOAEN YKJBYUHIN U
nogau o Mcnanackom MHHUMYMY (BErOBOj reorpadckoj Jy)KWHHM) —IpOIEHAT
3axBaheHOCTH BapHjaHce MOKPETHUX JEKaJHUX TeMIiepaTypa Ba3nyxa y beorpany u Cpouju
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n3Hocu Oko 62%, opHocHO mpubmkHO 80%. JloOwjeHm pesynratH ykasyjy Ha
HEOITXOIHOCT JaJbel MCTPaKMBaba Koje OM YKJbYYHMJIO y3ajaMHO JEjCTBO YHYTpPAIlbHUX H
CIIOJBAIIEUX KITUMATCKUX (pakTopa (Munoanosuh, b. u PagoBanosuh, M. 2009).

3axBaJIHOCT

Ayrtopu ce 3axBasbyjy [parossyOy Ilrpmiyy u mMp MwusoBany MunuBojeBuhly 13
I'eorpadckor nncrturyta ,JoBan Liujuh“, CAHY Ha o0Opaau mojgaraka o MOBPIIHHCKO]
TeMmepaTypu Bojae ATIAHTCKOT OKeaHa H u3palleHMM KapTrama cyOTpOICKOT Tojaca
ATtnanTtckor okeana. Takolje ce 3axBaspyjy XepMany Maxeny Ha mojamuMa o A30pCKOM
MaKCUMyMy.
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LINKAGE BETWEEN WATER TEMPERATURE OF THE SUBTROPICAL
ATLANTIC, THE AZORESMAXIMUM AND AIR TEMPERATURE IN SERBIA*®
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Abstract: The paper explores the link between water temperature of the subtropical part of the Atlantic Ocean (the
belt of 25 to 40° N), atmospheric pressure and air temperature in Belgrade and Serbia. The main point of the
research is to examine the linkage between the Azores air pressure maximum with the changes of water
temperature in the subtropical belt of the Atlantic (given in the net 5x5°). Using the hierarchical cluster analyses, 10
clusters of water temperature of the subtropical part of the Atlantic Ocean were selected. Their linkage between the
position and the intensity of the Azores maximum was examined by multiple-linear regression. It was established
which of the clusters influenced most the geographical latitude, geographical longitude and the intensity of the
Azores maximum, as well as which of the grid cells represented the most significant predictors within each of the
clusters. Examining the relation between the position and the intensity of the Azores maximum with the air
temperature in Belgrade, i.e. Serbia, it was established that the linkage with the geographical latitude of this action
centre was the most significant.

Key words: cluster analysis, multiple-linear regression, subtropical Atlantic, Azores maximum, air temperature,
Serbia.

I ntroduction

There are many papers on the connection between the NAO index i.e. the Atlantic
action centres and the changes of the climate elements in Serbia (Ducic. V., 1999; Tosic, 1.,
2004; Milovanovic, B., 2005; Milovanovic, B, et al., 2009). In 1959 Jacob Bjerkness noticed
the positive correlation between the warming of the surface of the Atlantic Ocean between
latitudes 30° and 50° N and the Azores maximum (Deser, C., Blackmon, M., 1993). On the
other hand, Huang & Shukla (2005) stated that the changes of the surface temperature in the
tropical and subtropical part of the Atlantic Ocean could influence the NAO index and
consequently the variability of climate both in the tropical and non tropical belt. Sutton, T.,
Hodson, R. (2003) stated that in the research of the doubled ocean-atmosphere system, the
basic issue referred to the identifications of the parts of the ocean which had the greatest
influence on the atmosphere (the parts of the Atlantic Ocean showing the strongest
connection with the Azores maximum in our case).

Used Data and M ethods

The data on the change of the surface temperature of the Atlantic Ocean given in
the net of 5x5° were used for the exploration of the connection between the subtropical part
of the Atlantic Ocean and the Azores maximum. The data were obtained from the British
Atmospheric Data Centre (www.badc.nerc.ac.uk) and they have been for the period 1850-
2005. However, due to larger number of the missing data, the series of 1918-2005 was used,
i.e. due to the series on the Azores maximum 1918-1994. The data on the Azores maximum

* This paper represents research results of the 146011 project, financed by the Ministry of science and
technological development of the Republic of Serbia



78

were obtained in the personal correspond with Hermann Machel' referring to the period

from 1888 to 1994. Due to the mid position of the Azores maximum (@ =34,13°

A =32,51°), the subtropical belt of the Atlantic Ocean was observed in latitudes from 25-40°
N. There are 43 grid cells in this belt.

The data on the mean annual values were analysed in the paper from the Belgrade
Observatory (period 1888-1994), as well as from 18 meteorological stations in Serbia
(period 1949-1994). The data were used from the following stations: Belgrade,
Dimitrovgrad, Kikinda, Kragujevac, Krusevac, Negotin, Nis, Novi Sad, Palic, Prizren,
Sjenica, Smederevska Palanka, Sombor, Valjevo, Veliko Gradiste, Vranje, Zajecar and
Zlatibor. The same methodology and the software packages were applied as in the paper
Milovanovic, B, et al. (2009), while the emphasis of the research was put on the
identification of the parts of the subtropical Atlantic which showed the strongest connection
with the Azores maximum, as well as the linkage between the elements of this action centre
(geographical latitude, geographical longitude, intensity) and the air temperature in Belgrade
and Serbia.

Ten clusters were selected by the cluster analysis (Graph 1, Map 1), while the grid
cells 1122 and 1317 represented the individual variables.

Tree Diagram for Variables
Ward's method
Squared Euclidean distances
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Instead of describing the coordinates which define each grid cell, they will be
named as the numerical sign which is the line-column combination, due to economy and
functionality of the representation. The belonging of each grid cell to certain cluster was
given in the same colour and numerical sign on the map. This number of clusters was
decided to be chosen on the basis of the diagram of the distance throughout the each step of
the cluster analysis (Graph 2).

: Dr. Hermann Machel, KU21 Projekt: KLIDADIGI, Deutscher Wetterdienst Kaiserleistr. 44 63067 Offenbach am
Main.
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Plot of Linkage Distances across Steps
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Graph 2. Diagram of distance throughout each step of cluster analysis
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Map 1. Spatial distribution of clustersin the subtropical Atlantic

The linkage between the obtained clusters and the Azores maximum was examined
by the multiple-linear regression (Wolter, K., 1987). This method was chosen on the basis of
the analysis of residuals. More significant residual deviations from the normal distribution
were not noticed in any of the tested regression models, nor the indices of the non-linear
relation existed (Graphs 3 and 4).
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Results

If the geographical latitude of the Azores maximum (Map 2) is observed, the
cluster 10 covers the highest per cent of the variance. About 82% (adapted R*-0.82) of this
variability can be explained by the changes of water temperatures in this part of the Atlantic
Ocean, while the grid cells 1223 and 1321 have the largest contribution. Since this is the
largest cluster (it consists of eight variables), the grid cells 1224 and 1324 were removed
having relatively small contribution to the explanation of the variance of the geographical
latitude of the Azores maximum. However, the adapted coefficient of the determination
remained stable and it was about 0.82 (adapted R*-0.826). The cluster 6 also covers high per
cent of variance (about 78%).
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Map 2: Spread of the geographical latitude variance of the Azores maximum and 3 coefficients for each grid
cell within obtained clusters

Moreover, in the case of the geographical longitude of the Azores maximum (Map
3), the cluster 10 covers the highest per cent of the variance-about 78% (adapted R*-0.783),
while the grid cells 1324, 1222, 1223 and 1225 have the largest contribution. Removing less
significant grid cells 1322, 1323 and 1224, the value of adapted coefficient of determination
was not changed much (adapted R?-0.781). The clusters 6 (R*-0.648) and 9 (R?-0.671) also
have relatively high adapted coefficient of determination.
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Map 3: Spread of the geographical longitude variance of the Azores maximum and 3 coefficientsfor each
grid cell within obtained clusters

In regard of the intensity of the Azores maximum (Map 4), the cluster 10 covers
the highest per cent of the variance. About 70% (adapted R*-0.70) of this variable variance
can be explained by the changes of the water temperature in this cluster. The grid cells 1225,
1223 and 1324 have the largest contribution. When only previously mentioned cells are left
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in the regressive model, as well as the grid cell 1321, the adapted coefficient of
determination is 0.715 and it is a little higher than when all grid cells are involved.

b
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Map 4: Spread of the intensity variance of the Azores maximum and B coefficients for each grid cell within
obtained clusters

On the movable decadal level, all correlation coefficients between the elements of
the Azores anticyclone and air temperature in Belgrade show the statistical significance on
the level of confidence of 95%. The strongest linkage is between geographical latitude of the
Azores maximum and air temperature in Belgrade (Table 1). When the linkage between air
temperature in Serbia and the position and the intensity of the Azores maximum is observed,
the statistically significant correlation is only at geographical latitude of this action centre.

Table 1. Coefficients of correlation between the position and the intensity of the Azores maximum and
temperaturein Belgrade and Serbia

Geographical longitude of
the Azores maximum

Geographical latitude of
the Azores maximum

Intensity of the Azores
maximum

Tcorpar 0.54 0.65 035
T cpouia 0.32 038 0.18

It is important to point out that it is two different series of data about (data for
Belgrade refer to the period 1888-1994; for Serbia in the whole 1949-1994) and the
correlation sign is different and considerably smaller in the period 1949-1994, which could
indicate that in this period some other factor influenced the temperature changes in Serbia.
Taking into consideration that Milovanovic, B, et al, (2009) noticed significant connection
between geographical longitude of the Icelandic minimum and air temperature in Belgrade
and Serbia, this variable and geographical latitude of the Azores maximum were entered
into the linear regression model as the predictors, while the dependents were again the air
temperatures in Belgrade and Serbia (Table 2).

Based on the results from the Table 2, it can be concluded that the position of the
action centres above the Atlantic Ocean plays significant role in the air temperature changes
in Belgrade and Serbia. About 62% of the variance of the movable decadal air temperatures
in Belgrade and almost 80% of the variance of movable decadal air temperatures in Serbia
can be explained by the changes in geographical longitude of the Icelandic minimum and
geographical latitude of the Azores maximum. Both regression coefficients are significant
statistically, while the influence of geographical longitude of the Icelandic minimum is
higher.
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Table 2. Basic results of the multiple-linear regression application
for air temperaturein Belgrade and Serbia

Air Temperaturein Belgrade
{satistic/ F statistic /
Beta . Adapted L Number Level of
. Tolerance Partial R 5 significance .
coefficient R . of cases | significance
of predictor
of model p<
p<
Geographical
latitude of 0.285 0.607 0.344 3.56/0.001
the Azores
maximum 0.624 97 80.7/0.001
Geographical
longitude of -0.58 0.607 -0.600 ~7.27/0.001
the Icelandic
minimum
Air temperaturein Serbia
titgflesltg:f/ F statistic /
Beta . Adapted - Number Level of
. Tolerance Partial R 5 significance .
coefficient R . of cases | significance
of predictor
of model p<
p<
Geographical
latitude of -0.494 0.981 -0.747 -6.46/0.001
the Azores
maximum 0.799 36 70.7/0.001
Geographical
longitude of -0.823 0.981 -0.882 -10.8/0.001
the Icelandic
minimum
Conclusion

Applying the hierarchical cluster analysis to the data on the surface temperature of
the subtropical Atlantic, 10 clusters were selected. Their connection with the Azores
maximum was explored by the multiple-linear regression. The cluster 10 covers the highest
per cent of the variance of the geographical latitude of this action centre (about 82%), i.e.
the cluster 6 (about 78%). In the cluster 10, the grid cells 1321 (area between 25-30°N; 75-

80°W) and 1223 (area between 30-35°N; 65-70°W) are of the greatest significance. Also, in
regard of geographical latitude and the intensity of the Azores maximum, the cluster 10
covers the highest per cent of the variance (about 78%, i.e. 70%), while the grid cell 1225 is

the most significant in both cases (area between 30-35°N; 55-60°W).

In regard of the linkage between the position and the intensity of the Azores
maximum and the air temperature in Belgrade and Serbia, the correlation between
geographical latitude of this action centre and temperature proved to be the strongest one,
while all coefficients of the correlation between air temperature in Belgrade and the Azores
maximum were statistically significant on the level of confidence of 95%, whereas in the
case of air temperature in Serbia, the statistically significant connection was only for
geographical latitude of this action centre. Since the data series for air temperature in
Belgrade and Serbia are of different length, it is important to emphasize that the correlation
sign is different and considerably smaller in the period 1949-1994, which would point out
that in this period some other factor influenced the air temperature changes in Serbia. If the
data on the Icelandic minimum (its geographical longitude) are involved in the regression
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model, the per cent of the variance spread of the movable decadal air temperatures in
Belgrade and Serbia is about 62%, i.e. approximately 80%. The obtained results have
pointed to the necessity of further research which would include the mutual effect of interior
and exterior climate factors (Milovanovic, B., Radovanovic, M., 2009).
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