OpwuruHaiian HayqHU paj UDC 551.58:504.03/.06(497.6 RS)

Mp JlaBopun bajuh' DOI 10.7251/HER1014091B
Hp Topaun Tp6uh?

HNPUMJEHA GIS-a U PETPECUOHUX MO/IEJIA Y MOJAEJIOBABY
MNPOMJEHA TEMIIEPATYPA BA3JITYXA HA IPUMJEPY PENTIYBJIUKE CPIICKE?

Amncrpakr:

VY paxy cy nmpeacTaBibeHe IPOMjeHE TeMIepaType Ba3ayXa U lbHX0Ba IPOCTOpHa pacnozjena y Pemryomimn
Cprckoj. HMcrpaxuBamwa cy Bpiiena 3a nepuoge 1961-1990. u 1999-2008, Ha 06a3u METEOPOJIONIKUX
nmojiataka W CTaTHMCTHUYKUX MOJETIa MHTEpIIOJalyje, 3aCHOBAHUM Ha PErpeCHOHUM MOAeINMa. YHOTpeOoM
BUCHHCKOTI Moziesia TepeHa (DEM), Te koHcTpyHucaHe perpecuoHe jenHadnHe M Kriging mozena npocTtopHe
naTepnonanuje y 'MC codreepckoj arumkarmju Maplnfo nzpadyHare cy BpHjeIHOCTH CPEABUX TeMIIeparypa
Ba3jlyxa 3a KOMIUICTHY MOBPIIUHY MTOCMATPaHOT mpocTopa. JoOujeHn pe3ynTaTi HCTpakuBamba MoKa3yjy aa
je Hajeehm Tpenn moBehama Temmeparypa, Ha TOAUIIHEM HUBOY, Y CjeBEpO3alaJHOM U CjeBEPOUCTOYHOM
mujenry Pemyomke Cpricke, oqHOCHO Ha mozpy4jy [locaBune. Ha monpydjy 1eHTpagHOT TNIAHUHCKOT ITojaca
perucTpoBaHa cy He3HaTHa rnoBehama Temreparype Ba3ayxa, 0K je Ha MOAPYYjy UCTOYHOT JIHjesia BUCOKOT
XepILIeroBavYKOr Kpllla MPUCYTaH, YaK, Olaru naj reMieparypa Bazayxa.
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APPLICATION OF GIS AND REGRESSION MODELS IN MODELING
TEMPERATURE CHANGES ON THE EXAMPLE OF REPUBLIKA SRPSKAS

Abstract:

This paper aims to present the changes in air temperature and its spatial distribution in Republixa Srpska. The
research was conducted in the periods 1961-1990 and 1999-2008, based on meteorological data and statistical
interpolation model, acted on regression models. By using high-altitude terrain model (DEM), a constructed
regression equation and Kriging interpolation of spatial models in Maplnfo GIS software application, we
calculated the values of average air temperature for all surfaces of the space observed. The results showed
that the biggest trend of increasing temperature, per annum, was at the northwest and northeast of Republika
Srpska and in the area of Posavina. There was only a slight increase of air temperature in the area of the central
mountain belt, whereas in the eastern highland Herzegovina karsts region we measured temperature drops.
Key words:

Republika Srpska, air temperature, climate changes, interpolation, GIS.
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YBoxa

Temmeparypa Ba3myxa jeqaH je of HajBaXKHUjUX
KITMMATCKHUX eJIeMEHaTa, KOjH j€ YeCTO MpeIMeT aHa-
JM3€ CTPYYHUX M HAYYHHUX EKCIIEPTH3a M3 Pa3jInyiu-
TUX cdepa JbYICKOT JjeroBama. Bemukn Opoj byu-
CKUX aKTUBHOCTH JUPEKTHO VI UHIUPEKTHO 3aBUCE
Ol KBAaHTUTATUBHHUX M KBAaJUTATHBHHUX CBOjCTaBa
TeMIleparype Ba3ayxa. ¥ KIMMAaTOIOMIKUM OIcepBa-
IMjaMa, BeoMa je OMTHO MPEIH3HO carieIaTH OCHOB-
Ha CBOjCTBa TeMIeparype BasayXa, Ha KOMIUIETHO]
MOBPIIMHKU MOCMAaTpaHor mpocropa. MehyTtum, mo-
CTynak MICHTH(UKALUje TeMIIepaTypHUX CBOjCcTaBa
BazJyxa Ha KOMIUIETHOj MOBPIIMHU MOCMATPAHOT
IPOCTOpa BEOMa je KOMILIEKCAH MOCTYNaK, KOjU Y
onpeheHoj Mjepu 3axTHjeBa JaTH HHUBO arcTpak-
nvje u reHepanusanyje. Hamme, Ha jemHoj cTpaHu,
n3pakeHa XETEPOTCHOCT TEMIIEPAaTypHHUX CBOjCTaBa
YCIIOBJbEHA KJIMMATCKUM (paKTOpHMa, T€ Ha JPYroj
CTpaHu, MaJId Opoj JIOKaIja TJje ce er3akTHO Mje-
pe Temmepatype Basayxa (METEOpOJIOIIKEe CTAaHHMIIE),
OTEXaBajy MPENN3HO CaIvefaBamke TEMIIEpaTypHUX
CBOjCTaBa Ha KOMILJIETHO] TIOBPIIMHN aHAIU3UPAHOT
npocropa. Hapounto je HaBeqeHU mpoOiIeM Mpucy-
TaH Ha TepuTOopHjamMa kao mro je PemyOmmka Cp-
TICKa, T/Ij€ je TOKPHUBEHOCT MPEKOM METEOPOJIOIIKUX
CTaHHWIa BEOMa Maja a MOIU(PHUKATOPCKO [jeIOBAHE
KOMITIEKCa KIIMMAaTCKUX (pakTopa BeOMa H3PaKEHO.
CeMm TOTa, IPOCTOPHH Pa3MjeIITaj METCOPOIIOMIKIX
CTaHUIIA IOCTA je HePaBHOMjepaH U YIIIABHOM je KOH-
nentpucan Ha Behe ypOane nenrpe. Ha cjeBepHom
nosipy4jy PemyOnuke Cpricke TOTOBO CBE METEOPO-
JOIIKE CTAHMIC Ce Haja3e HAa HaIMOPCKUM BHCHHA-
Ma ucroz 200 m, u3y3erak je MeTeopOJIONIKa CTaH -
a Koja ce Hana3u Ha MpaKoBHIIH.

VY nocajanimuM paJoBUMa PETHOHAIHU pac-
mofjena TeMIepaType Basayxa Ha Ioapydjy Pemy-
omuke Cpricke BpIlieHa je caMo Ha 0a3u MOJIE/IOBabha
IJje Cy TEHepPHCaHU eJIEMEHTH XOPU30HTAITHE HHTEP-
nonanuje. MonenoBameM TeMIleparype Ba3ayxa Iije
je Topex XOpPHM30HTAIHE ACTCPMUHHCAHA U BEPTHU-
KaJIHa MHTEPIIOJIalyja 1aTa je 10cTa KBAIUTeTHHja U
KOMIUIEKCHHU]a CIIMKA O HeHOj MTPOCTOPHO] pacroje-
.
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Introduction

Air temperature is one of the most impor-
tant climate parameters, and it is often a subject
of analysis done by professional and scientific
expertise from various fields of human activity.
A large number of human activities directly or
indirectly depend on the quantitative and quali-
tative characteristics of air temperature. When
it comes to climate observations, it is crucial to
accurately survey the basic properties of air tem-
perature, especially to consider the properties of
temperature on the entire surface of the space
observed. However, the process of identifica-
tion of the temperature properties of air within
the whole range of observed area is a very com-
plex procedure, which to some extent requires
a specified level of abstraction and generaliza-
tion. Specifically, the heterogeneity of tempera-
ture caused by climatic factors and few locations
with the exact measurements of air temperature
(weather stations) both make it difficult to ac-
curately decide on the temperature properties of
the entire surface of the analyzed area. In par-
ticular, this problem is present in countries such
as Republika Srpska, where the network cover-
age of meteorological stations is very small and
the modifying effects of the complex climatic
factors are very strong. In addition, the spatial
distribution of meteorological stations is rather
uneven and mainly concentrated in larger urban
centers. In the northern area of Republika Srp-
ska, almost all weather stations are located at
elevations below 200 m, with the exception of a
weather station located at the Mrakovica Peak.

In earlier studies, the regional distribu-
tion of air temperature in Republika Srpska was
conducted only on the basis of modeling, which
generated elements of the horizontal interpola-
tion. The process of modeling of air temperature,
which took into consideration both horizontal
and vertical interpolation, generated a clearer
picture of its spatial distribution.
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APPLICATION OF GIS AND REGRESSION MODELS IN MODELING TEMPERATURE
CHANGES ON THE EXAMPLE OF REPUBLIKA SRPSKA

Onuc MeToa0JI0IKOT moCTynKa

Temmeparypa Bazayxa, Kao jeaHo of (pU3MIKnX
CBOjcTaBa aTMocdepe M BeoMa OHUTaH KIMMATCKU
eJIEMEHAT, 3aBUCH O] BEJIHMKOI Opoja KIMMAaTCKUX
¢axropa. Kommekc KinMMarckux (akTopa 3HATHO
Mo (HKyje KIMMaTCcKa CBOjCTBa, YaK M Ha PETaTHB-
HO MaJioM reorpa)ckoM MpOCTOpY, YKOIHUKO je Taj
IIPOCTOP XETEPOreH y morieny Gpusudako-reorpadeke
CTPYKTYypE, TO C€ IMOCEOHO OJHOCH HA TEMIIEparype
Ba3lyxa KOje Cy HApOYMTO MOAJIOXKHE MOofupuka-
LMjama ToJ IejCTBOM HaBeleHHUX (akTopa.

Onucane YWKBEHHUIIE 3aXTHjeBa)y MPHUM]jCHY
Pa3IMYMTUX AHATUTHYKUX TOCTYIaKa y UIeHTU(DU-
Kalliji TEMIIepaTypHUX CBOjCTaBa Ha KOMIUIETHO]
MOBPILIMHU [OCMATPAaHOI MPOCTOpa. 3Hadaj HICH-
TU(UKaIje TeMIIepaTypHUX CBOjCTaBa JOBEO je JI0
M0jaBe BEJHMKOT Opoja METOMOJIONIKUX ITOCTyIaKa
KOjuUMa ce TIOKYIaBajy IUIaHAPHO YTBPAHMTH TEMIIe-
parypHa cBojctBa. CBH MOCTYIIIHM KOjU CE€ yMOTpe-
OJbaBajy 3aCHMBAJy C€ Ha Pa3IMYUTHUM CTATUCTHY-
KAM H KapTorpacKuM MOAEIHNMA uHmepnonayuje.
Y HOBMjOj KIMMATOJIOMIKO] JIUTEPATypH YIIIABHOM Ce
yrnotpebJbaBajy MOICIH WHTEPHOJNAINjE 3aCHOBAHH
Ha PErpecHOHNM CTAaTUCTHYKAM Moxenuma. [lopen
TOTa, BEITMKY IIOMON KOJI MpHMjeHe Mojiela HHTEPIIO-
nauuje omoryhasajy 'MC amnukanuje.

[MocTymak mHTEpHONaIMje TeMIepaTypa Basmy-
xa 3a mpoctop Pemybmmke Cpricke, IpUMHjeHEH Yy
OBOME pajy, MOXE C€ OIMHMCATH KPO3 HEKOJIHMKO aHa-
JUTHYKHUX eTara:

Y [OCTYNKy HHTEpIOiandje KOPUIITCHE Cy
JIBUje Bapujalie: cpellibe TeMIlepaType Bazlyxa 3a
rnocmarpane BpemeHcke nepuose (°C) mjepene y mMe-
teoponomkuM cranunama (bama Jlyka, Ilpujenop,
I'pamumika, Cpban, [1060j, bujessnna, Coxomarn, Bu-
mrerpan, Yemepro, [anko, bueha u Tpebume)' u
HA/IMOPCKE BUCHHE OJJHOCHHX METEOPOJIOMIKHX CTa-
HUILIA;

VYBpmTaBambeM MMOCMaTpaHUX BapHjadIn y Mo-
JIeTI THHEpaHe perpecuje, TeMIeparype Ba3tyxa Kao
3aBHCHE MMPOMjCHUBE U HAJIMOPCKE BUCHHE Kao He-
3aBHCHE IpoMjemHBe, onpehena je peepecuona jeo-
HayuHa 3a CBAaKW ITOCMAaTpaHW BPEMEHCKH MEPHO,
IpeMa MaTeMaTHIKOM 00pacILy:

! 360r obimrka TepuTopuje Permybirke Cprcke any 1 BeoMa Maior
Opoja METEPONIOIIKUX CTAHHIIA HA KOjHMA CE BPIIM MOHHTOPUHT
3a noTpebe pajga KopuiiheHH Cy U MOAAI Ca METEOPOIOMIKIX
CTaHHMIIa Koje ce Hajase Ha noapy4jy Penepaunje buX, a To cy:
CapajeBo, buxah, byrojno, Ty3na, 3enuua, san Cemio, Mocrap
u JIuBHO.

Description of the methodological procedure

Air temperature, as one of the physical prop-
erties of the atmosphere and a very important
climatic element, depends on many of climatic
factors. The complex of climatic factors signifi-
cantly modifies the properties of climate, even
within a relatively small geographic area, if the
area in question is heterogeneous in terms of
physical-geographical structure. Air temperature
is particularly subject to modification under the
influence of these factors.

The facts given require the application of
diverse analytical procedures in order to iden-
tify the temperature characteristics of the entire
surface of the space observed. The importance
of identifying temperature properties has led to
a large number of methodological procedures,
which attempt to determine temperature proper-
ties. All the methods used are based on different
statistical and cartographic models of interpo-
lation. Recent climate studies mainly use in-
terpolation models based on regressive statisti-
cal models. In addition, GIS applications have
proved to be of a great assistance when it comes
to interpolation model application.

The procedure of interpolation of air tem-
perature in Republika Srpska, as applied in this
paper, follows several analytical stages:

The process of interpolation capitalized on
two variables: average air temperature for the
different time periods (C) measured at weather
stations (Banja Luka, Prijedor, Gradiska, Srbac,
Doboj, Bijeljina, Sokolac, Visegrad, Cemerno,
Gacko, Bileca and Trebinje)! and respective alti-
tude of these meteorological stations;

The inclusion of the observed variables in
linear regression model, air temperature as the
dependent variable and altitude as independent
variable, all led down to the regression equation
for each observed time period, and the equation
followed this mathematical form:

' Due to the shape of the territory of Republika Srpska
and a very small number of meteorological stations where
the monitoring was done, we also used meteorological
stations located in the BiH Federation: Sarajevo, Bihac,
Bugojno, Tuzla, Zenica, Ivan Sedlo, Mostar and Livno.
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T=a,+bZ

b,

_ nYZT - YZ3T

- nxz? - (32)?

at ZT—er

[mje cy:

T - 3aBucHa nmpomjewuBa (Temneparypa Basmyxa);
Z - HezaBucHa npoMjewuBa (Hagmopcka Bucuna);
a, b, - Perpecuonu napamerpu.

Hakon ¢opmupama perpecuoHe jenHadHHe,
U3pauyyHaBalEM DPErPecHOHMX Iapamerapa, u3pa-
qyHaTe Cy €CTUMOBaHe (TpuiaroleHe) BPHjeaHOCTH
,» 1 mocMarpaHe 3aBHCHE ITIPOMJEHMBE 33 CBAKH
BPEMEHCKH TMEPUOJ U 32 CBaKy METEOPOJIOLIKY CTa-
Huy. EcTuMOBaHe BpHjeIHOCTH Ce N3padyHaBajy Ha
OCHOBY (pOpMHUpaHe perpecuoHe jeIHaYuHe, Y KOjoj
JIOOWjEeHN PErpeCHOHM TapaMeTpu TMPEACTaBIbajy
CBOjeBpCHE KOHCTAHTE. YBpIITABamkEM Bapujadie
»Z" (HaIMOpCKe BUCHHE) 32 CBaKy IOCMaTpaHy Me-
TCOPOJIOIIKY CTAHUILY Y MOCTaBJbCHY (OPMYITy TO-
OHjy ce eCTUMOBAHE BPHUJEIHOCTH CPEILUX TEMIIC-
patypa Bazayxa ,,[*.

Cmencha erama ce ogHOCH Ha HW3padyHaBambe
pesudyannoe ocmamxa. Pesumyanau ocrarak ,, T ce
no0uje Kaja ce o] CTBapHUX (M3MjepeHHX) BpHjel-
HOCTH CPEIbHX TEMIIepaTypa Ba3ayxa Oly3My eCTHU-
MOBaHE BPHjEIHOCTH 3a CBAKYy METCOPOJIOUIKY CTa-
HUILY Y IIOCMaTPaHOM BPEMEHCKOM MEPUOTY:

T=T-T,

Kopucrehu THC codtBepcky —armkammjy
Maplnfo BpHjemHOCTH pe3nAyaTHOT OCTaTKa Cy
MOJIBPTHYTE MPOCTOPHO] MHTEPIIONANUjU KopucTehn
Kriging meroxy mpocropHe uHTepnonanuje. OBuUM
MOCTYIIKOM pPE3WAyallHd OCTaTak 3a I[OoCMarpaHe
MIPOCTOPHE Ta4yKe (METEOPOIIOIIKE CTAHUIIEC) UHTEp-
MOJIMpaH je Tako JAa je oapeheH pesummyan 3a KoM-
IUICTHY HOBPLIMHY aHAIU3UPAHOT IIPOCTOPA.

Ynorpebom BucuHcKor mojena repera (DEM) n
KOHCTpyHcaHe perpecuoHe jenHaunne y ['MC amm-
Kalliji Ccy H3padyyHaTe eCTHMOBAaHE BPHjEIHOCTH
CpEeIbHX TeMIlepaTypa Ba3ayXa 3a KOMIUICTHY ITOBp-
[IMHY TI0CMAaTPaHOT IPOCTOPA.
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In which:

T - Dependent variable (air temperature);
Z - The independent variable (altitude);
a, b, - Regressive parameters.

After establishing the regression equations,
the calculation of regressive parameters gave us
the estimated values of “Te” (observed depen-
dent variable for each time period and for each
weather station). Estimated values are calculated
on the basis of the established regression equa-
tions, in which obtained regressive parameters
are a sort of a constant. By including the vari-
able “Z” (elevation observed for each weather
station) in the formula, we obtained estimated
values of average air temperature “T”.

The next phase relates to the calculation of
residual waste. Residual remain “T” is derived
when estimated values for each weather station
in the reporting period are subtracted from the
actual (measured) values of average air tempera-
ture:

T'=T-Te

By using MaplInfo GIS software application,
values of the residual remains were subjected to
spatial interpolation using the Kriging method of
spatial interpolation. Using this method the rest
of the residual for the observed spatial points
(weather stations) was interpolated so as to de-
termine residues for the entire space of the ana-
lyzed area.

Usage of high-altitude terrain model (DEM)
and the constructed regression equation in the
GIS application both gave us the values of aver-
age air temperature for all surfaces of the space
observed.
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VY mnocnenmwoj ¢dazn cabupameM eCTHMOBAHHX
BPHjEIHOCTH M PE3UIYaTTHOT OCTAaTKa 3a CBAKY IIPO-
CTOpPHY Ta4Ky MOCMaTpaHe TepUTOpHje (Kopuirhemem
ommuje ,,pacrep kaikymarop y IMC annmkanujn)
noOujeHe Cy MHTEPIOINpaHe BPUjeTHOCTH CPEIbIX
TeMIIepaTypa Ba3lyxa 3a KOMILICTHY TTOBPIIHHY aHa-
JU3UPaHOT POCTOpa:

T:1+T

[Mocmarpajyhin U3M0KEeHH MOJET MOXE CE KOH-
CTaTOBATH J1a Cy Y HEMy T'CHEpUCAHH CIIEMEHTU W
XOPU30HTAIHE M BEPTUKAITHE UHTEPIIOJIAIH]jE TeMIIe-
parypa Ba3ayxa. BeprukanHu Qakrop uckazaH Ha-
MOPCKUM BHCHHAMa M XOPU3OHTAIHH (PaKTOp MCKa-
3aH pa3MjenITajeM KOIHA W MOpa Haj3Ha4YajHHJH CY
¢axropu MoaHM(HKaIMje KIMMATCKUX IapaMeTapa,
TUME M MOOU(HKALMje TeMIeparypa Ba3nyxa. YBa-
aBajyhu M3JI0XKEHY TBPIEBY MOXKE Ce KOHCTAaTOBa-
TH Ja TIPEe3EHTOBaHU MOJEN nMa onpeleHn 3Hadaj y
CMHUCITy BaJIHAHOCTH pesynTara. Kama je y mutamy
BaJMJHOCT pe3yliTaTa OHa je MpOBjepeHa TEeCTH-
pamem Mmoxena. Hamme, m3ocraibajyhm mojenamune
METEOPOJIOIIKE CTaHUIIC W3 aHAJIM3e TOOWjeHH HH-
TEPIIOJMPAHU PE3YITATH 3a JIOKAIINje H30CTaB/bEHUX
CTaHWIIA OWJIU Cy carJlaCHU U3MjEPEHUM pPe3yaTaru-
Ma y muMa. M3 HaBeeHuX pasiiora, T¢ HO3UTHBHOT
TeCTa BaJIUAHOCTH, KPEHPAHN MOJET MHTEPIIONAIH]je
MOJXKE C€ BjepOJIOCTOJHO KOPUCTHUTH 32 UACHTU(UKA-
11jy o0mJbexja TeMIepaType Ba3ayxa 3a TepUTOPH]jy
Perry6muke Cpricke.

PesynraTtu n nuckycnja

Tepmmuku pexxnM PemyOmuke Cpricke mpoMu-
HAHTHO je YCIOBJbEH reorpad)CkoM HIMPHHOM, aT-
MOC(hEpCKOM IMPKYJIAMjoM U oporpadujoM Tepe-
Ha. Ha TepMuYKH pexuMm, amd ¥ KIuMy onheHuTo,
yIHdy JBa aKIMOHA IIEHTpa arMocepe: a30pCKH
AHTHUIIMKIIOH KOjU YCIIOBJbaBa CTA0MIIHO, a JbETU U
TOIUIO BPHjEME W HCIAaHICKU LUKJIOH, KOjH JOHOCH
najiaBuHe. 3UMU ce TIOBPEMEHO PETHCTPYje U YTHIIE)
CHOMPCKOT aHTHUITUKIIOHA, KOjH je mpaheH XIagHuM 1
YIJIABHOM CYBUM BPEMEHOM, JIOK je& JbeTH IPUCYTaH
W YTHIAj aHTHIUKIOHA CaxapcKorl, OJHOCHO, MEIH-
TEPaHTCKOT IOPHjeKIIa, KOJH YCIOBJbaBa W3Y3E€THO
TOIUTIOBO U CyBO Bpujeme (Jyyuh, B, 2008). Ha reor-
padceky pacnogjerny TeMneparype Ba3myxa Ha Moapy-
4jy Peny6nuke Cpricke HarmameH yTHII] ©Majy pe-
THOHAITHHA KIIMMATCKU MOIN(MUKATOPH, Tje MoceOHO

In the final phase, adding estimated values
to the residues of each spatial point of the ob-
served area (using the option “Raster Calcula-
tor” in the GIS application) we obtained the in-
terpolated values of average air temperature for
all surfaces of the analyzed area:

T=T+T

Looking at the model presented, we can
conclude that it generated elements of the hori-
zontal and vertical interpolation of air tempera-
ture. The vertical factor expressed by altitudes
and the horizontal factor expressed by deploy-
ment of mainland and sea are the most important
factors of climate parameters modification and
air temperature modification. Recognizing the
exposed argument, it can be stated that the pre-
sented model has certain significance in terms of
the validity of results. As for the validity of the
results, it was verified by model testing. Specifi-
cally, omitting certain meteorological stations
from the analysis, the interpolated results for the
omitted locations were in accordance with the
results we got from these locations. For these
reasons and due to the positive test of validity,
the created model of interpolation can be au-
thentically used for the purpose of air tempera-
ture identification in the territory of Republika
Srpska.

Results and discussion

The temperature regime of Republika Srpska
is predominantly conditioned by latitude, atmo-
spheric circulation and orography of the terrain.
The temperature regime and climate in general
are affected by two action centers of atmosphere:
the Azores anticyclone, which comprises the sta-
ble, and in summer warm weather, and the Ice-
landic cyclone, which brings precipitation. In the
winter, the temperature is occasionally influenced
of the Siberian anticyclone, which is followed by
a cold and mostly dry weather, whereas in sum-
mer there is the influence of anticyclones of Sa-
hara, and Mediterranean origin, which causes
extremely warm and dry time (Ducic, V., 2008).
The geographical distribution of air temperature
in Republika Srpska is influenced by regional
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HCTUYEMO Pa3JIMKe y HaJIMOPCKOj BUCHHU U €KCIIO3H-
mju pesbeda. On octanmx MOAM(MHUKATOPCKUX (hak-
TOpa U3/(BajaMO yTHUIAj JaJpaHCKOT MOpa, FeOIOIIKe
nozyiore, Te ypObaHuX CHCTEMA.

VY cjeBepHOM W 3amajHOM Jujeiy PermyOmuke
Cpricke, Ha noapy4juma 10 S00m H. B. cpenme ro-
IUIIHEe TeMIepaType Ba3iyxa UMaje cy BPHjeIHOCT
on 10 mo 11°C (nepuox 1961-1990). LlenTpanuu ruia-
HUHCKH JIMO, OTHOCHO Tonpydja mpeko 500m H. B,
KapaKTepHUILy CPEAbe FOUIIBE TeMIIEpaType y UH-
tepaiy ox 4°C no 10°C, u3y3eB HajBUILIMX IIAHUH-
CKHX BpXOBa Ha KojuMa je Temneparypa ucron 4°C.
Hajrorumuje muo Permybimke Cpricke je moapy4je HU-
cke XepleroBUHE M jJY)KHOT JHjeNa XepIeroBaYKHX
Pynumna, raje cpenme ronuimbe TEMIIEpaType UMajy
npocjeuny BpujeaHoct on 11 qo 14°C, a odmact Tpe-
ouma u [lomoBor noska u ipexo 14°C (Ipwor. 1).

climate modifiers, pointing out the difference in
altitude and exposition of relief. Among the other
modifiers, there are the Adriatic Sea impact, and
geological and urban systems.

In the northern and western part of Republika
Srpska, in areas up to 500 m altitude, average annual
air temperature had a value of 10°C to 11°C (period
1961-1990). The central mountain regions, i.e. areas
over 500m altitude, are characterized by average an-
nual temperature in the range of 4°C to 10°C, except
for mountain peaks where the temperature is below
4°C. Warmest part of Republika Srpska is the region
of lowland Herzegovina and the southern part of the
Herzegovinian Rudina, where the average annual
temperature has the value of 11°C to 14°C and the
towns of Trebinje and Popovo Polje where the tem-
perature rises above 14°C (Figure 1).
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Ilpunoe 1: Cpeore coouuirne memnepamype éasoyxa Penyonuxe Cpncke, 1961-1990.
Figure 1. Average annual air temperature in Republika Srpska 1961-1990.
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APPLICATION OF GIS AND REGRESSION MODELS IN MODELING TEMPERATURE
CHANGES ON THE EXAMPLE OF REPUBLIKA SRPSKA

HcrpakuBama TeMreparype Baslyxa 3a IepH-
on 1999-2008. romuHa mMoOKazyjy Ja je eBHICHTHO
noeehame Ha roTOBO 4YHMTaBOM Nonpyd4jy PemyOmu-
ke Cprcke. Y cjeBepHOM M CjeBepo3araIHoM AWjey
Perry6mmke Cpricke, cpemme TOMUIIBE TEMITepaType
Ba3jyxa uMmalie cy BpHjeaHoCT U npeko 12°C. V men-
TPAHO MIAHMHCKOM IMOAPYYjY CPEAHHE TOANIIHE TEM-
nepaType Cy J0CTa CIMYHE y OTHOCY Ha BPHjETHOCTH
3a mepuox 1961-1990. Ha monpydjy jy’KHOr Iujerna
ucroyHe XepleroBuHe NpHUCyTaH je Onard mopact
CpenmHX roauimux Temneparypa ([Ipumor 2).

APy
L

The research on air temperature for the period
1999-2008 shows that the evident increase in almost
entire territory of Republika Srpska. In the northern
and northwestern part of the country, the average an-
nual air temperature had the value of over 12°C. In
the central mountainous region, the average annual
temperatures were quite similar in comparison to the
values for the period 1961-1990. In the area of the
southern part of eastern Herzegovina, there was a
slight increase in average annual temperature (Figure
2).
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Ipunoe. 2: Cpedre cooumre memnepamype éazoyxa Penyonuke Cpncke, 1999-2008.
Figure 2. Average annual air temperature of Republika Srpska, 1999-2008.
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JABOPHH BAJTh, TOPAH TPBITh
DAVORIN BAJIC, GORAN TRBIC

Ha cunresHom mpmitory Op. 3. mpeacTaBHiIH
CMO TIPOMjEHE CpEOUX TOMUIIBUX TEMIepaTrypa
Ha OCHOBY KOMarlpalnuje JiBa IocMarpaHa INepHojaa
1999-2008. u 1961-1990. Hajseha nosehamwa Teme-
MpaType Cy y CjeBepo3arajHoOM U CjeBEPOHCTOTHOM
Jjeny, riaje cy BpujenHoctu Behe u o 2°C Ha ro-
quiimeM HuBOy. Ha moapyudjy Hucke XepiieroBuHa
npucyTaH je Gnaro nosehame temmneparypa mo 1°C
Ha TOIMIIEBEM HUBOY. MeljyTHM, HajuHTepeCaHTHH]e
je moapydje BUCOKe XEpIEeroBHHE TJje je MPUCYTHO
Oraro omazame TeMIeparypa.

The synthesis figure no. 3 presents changes in
average annual temperature based on two observed
comparison, for periods 1999-2008 and 1961-1990.
The greatest increase in temperature was measured
in the northwest and northeast, where values were up
to 2°C higher per year. In the area of lowland Herze-
govina there was a slight increase in temperature up
to 1°C per year. However, the most interesting area
is highland Herzegovina, where there was an evident
slight decrease of temperature.
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Ipunoe 3: Pasnuke cpedrwux coouutrbux memnepamypa eéazoyxa Penyonuxke Cpncke, 1961-1990. u 1999-2008.
Figure 3. Differences in average annual air temperature of Republika Srpska, 1961-1990 and 1999-2008
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3ak/pyuak

Wmajyhu y Buny a aHanm3y TEpMHUKOT PeXXUMa
PenyGiinke Cpricke HUICMO BPIIWIIN 32 J{BA MJICHTHY-
Ha Tepuona, WTO je OO TeXHUYKH HEU3BOAJBUBO,
Jno0ujeHr pe3ynTatd unak ymyhyjy Ha oxapehene
MPOMjEHe CPEIUX TOAUIIBUX Temieparypa. Mako
ce HHUCMO OaBWIIM y3pOLUMa KOJH Cy YCIIOBHJIH IIPO-
MjeHe, OJIHOCHO, KojeOame CpelbUX TOAUIIBUX
TeMIIepaTypa, 1OOMjeHN pe3yslTaTh er3akTHO IOKa-
3yjy Jia IpOMjeHe MMajy M3pa3uTo PErHOHAHH Ka-
paktep. Hajsehe npomjene n Tpenn nosehama 3a-
OMJBEIKEHH Cy Y CjeBepO3araHOM JHjelly U JOHEKIIe
cjeBepoucTouHoM amjeny PemyOnmke Cpricke, ITOK
je Ha aMjery BUCOKe XepIeTOBHHE, a HApOYUTO Ha
noapy4juma npeko 1000m H. B, Ha Ha3u nopehema
JIBa MEpUOJA, PErUCTPOBAH ONaru naja Cpeamux ro-
IMIIBUX TeMieparypa. JloOujeHn pe3yaTaTn Ioka-
3yjy Jla Cy HEOITXOJJHO JI0/IaTHA UCTpaknBamba Koja he
00yXBaTH KOMIUIEKCHY aHAJINU3y BHIIE KIMMATCKHX
eJleMeHaTa, YTBpAUTU MelycoOHe Be3e M IpOCTop-
HY pacrojijeny U JIeTCPMHHUCATH BUXOB YTHIA] HA
MojeIMHEe PUBPEIHE TpaHe Koje HajBUILE 3aBUCE OJ1
IpoMjeHe KIMMaTCKUX yciaoBa. To ce npuje cBera of-
HOCH Ha IOJbOIIPUBPELY, BOLONPHUBPENY, TypU3aM U
IIyMapcTBO, T OCTaJle MPUBPEIHE TPaHe Koje Ha AU-
PEKTaH WM MHIUPEKTaH HAaYMH KINMaTCKe IPOMjeHe
MOT'Y YTHLATH.
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