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IMPOBJIEMHU CYHIE Y BOCHUM U XEPHEI'OBUHU

Topan Tpouh', laopun Bajuh', Tarjana Ionos' u Cenax Onpamunh?

1lexlpozu{o—MaTeMaTI/IqKM ¢axynret, Yausepsurer y bamoj Jlynu, Penyonuka Cpricka
2MMHI/ICTapCTBo BabCKe TPrOBUHE M EKOHOMCKUX ofiHoca y Bujehy munucrapa buX, Capajeo, buX

Caxerak: Cymia je KOMIUIEKCHA KJIMMAaTCKa I10jaBa 4YHja Ce CIIOKEHOCT omiena y aeduHHcaby MOojaBe, TUIOIOTH]H,
YCJIOBJBEHOCTH HACcTaHKa, MHTEH3UTETY, ()PEKBEHILMjU, TPOTHO3M, KaprorpadckoMm IpeAcTaBibamby M MoryhHocTn
npunaroh)aBama. Y pamy cMO pa3MaTpalti UTamke Cylie Ha 0a3u HyMEepPUYKUX Mokasaresba mpema CesbaHnHOBY U JIaHTy.
JloOujenu pe3ynTary yKasyjy Ha UMEEHHILY J1a je Ha 0a3u HaBeAeHHUX MHaekca Moryhe nohu 1o onpehennx 3akipyyaka o
METEOPOJIOIIKO] CYIIIU, BbeHOM UHTECH3UTETY, (PPEKBECHIIUjU U IPOCTOPHO] paciojenu. [la OucMo MOIUTH 10 JeTabHUjUX
U TIPElM3HUjUX pe3y/Tara HeonxoaHo je yHanpeheme MoHuTOprHra Bazayxa u 3emspuimra. Ox 2000. 3a0uibexeHo je
IIECT rO/IMHA KOje Cy MMaJie KapakTep OJl MHTEH3UBHHUX JI0 ekcTpeMHux cyma (2000, 2003, 2007, 2008, 2011. u 2012.).
[Mosehame nHTEH3UTETA U (DPEKBEHIIMjE CyIIa y3 TPSH pacTa TeMIeparype, TOIUIOTHUX Tajlaca U CMamberha MaJaBuHa
y JbETHUM MjecCel[Ma jacaH je IMOoKa3aTesb U ajlapM Jia Ce pajau O 030M/BHOM MPOOJeMy KOjU 3aXTHjeBa MHTEIPAIHO U
MYJITAIUCIUIUIHHAPHO PjelICHE.

Kibyune pujeun: cyma, Cespannno xuaporepmuuku koepuuujent (HTC), Jlanros kuinHu (hakTop, HaBOIHABAbE.
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Abstract: Drought is a complex climate phenomenon, the complexity of which is reflected in its definition, typology,
causes of appearance, intensity, frequency, forecast, mapping, and possible adjustment. The paper discusses the issue of
drought based upon the numerical indicators in accordance with Selyaninov and Lang. The results indicate that upon
the indexes, it is possible to make certain conclusions about the meteorological drought, its intensity, frequency, and
spatial distribution. In order to get accurate data it is necessary to improve the air and soil monitoring. Ever since 2000,
six years have been characterized by intensive or extreme droughts (2000, 2003, 2007, 2008, 2011 and 2012). The
increase of drought intensity and frequency, along with the increasing trends of air temperature, warm waves, and poorer
precipitation in summer, all clearly indicate that it is a serious trouble asking for an integral and multidisciplinary solution.
Key words: drought, Selyaninov’s hydrotermic coefficient (SHC), Lang’s Rain-Factor, irrigation.

YBO/J INTRODUCTION

Cyma je KOMIUIGKCHA TIojaBa Koja C€ jaBJba Drought is a complex phenomenon
YCIBEI KT OZCYCTBa TaJaBWHA W3HAA Hekor  that occurs due to a long period of absent
reorpadckor pocTopa. YCIIOBJbEHa je HapyIllaBamkbeM — precipitation above a geographical area. It is
HOpMaiHE IWMpKyiIaimje armocepe. 3a pazmiky  trigered by the abuse of normal atmosphere
071 TIOjMa apuWIHOCT, KOju yKasyje Ha mepmaHeHTHH  circulation. Unlike aridity, which indicates
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MamkaK Yy OJHOCY HAa HOPMAJHE BpPHUjEIHOCTH
MaJaBUHA y HEKOM PErHOHY, Cylla IpeICTaBba,
YIJIABHOM, ~KPATKOTPAjHM HEJOCTAaTaK —IlaJiaBUHA
npaheH noBehannM Temreparypama Basmyxa. [lopen
TOra, CyIa TOIpa3yMUjeBa U OICTYIARE aKTYeTHOT
ormHOca m3Mel)y majaBrHa U eBarloTPaHCIUPAIje Off
HOpPMaJTHE BPHJEIHOCTH 3a BHILICTOIMIIEGN TIEPHOL
ocMmarpama. Kana ce roBopu 0 cymm kao (heHOMEHy
Hajuenihe ce MHCIM Ha arpoOMETEOpOJIONIKY CYIITY,
OITHOCHO YTHIIaj Y TIOCJBEIULIE KOjH c€ MaHU(ECTY]y Ha
TIOJHONPUBPEIHNM KynTypama. Ha ocHOBy peakimje
OMIbaKa MOYKE C€ 3aKJBYUHTH 1A JIU j€ OO JIO TT0jaBe
cymie 1 KakBor je unrensurera (Paxuhesuh, 1988).
VY momieny mojaBe ¥ MHTCH3WTETA CyIe, 3HAYajHy
YIIOTY MMa BPEMEHCKa BapHjaOMTHOCT U e(PUKACHOCT
nasaBuHa. JIpyri METeopoIIOIKY €IEMEHTH Kao IITO
Cy BHCOKE TeMIleparype, BelMKa Op3rHa W jaunHa
BjeTpa M HHCKA pejlaTUBHA BIOKHOCT Bas/lyXa YecTo
Cy VHIMKATOpH TIOjaBe CyIle W KAO0 TAKBH MOTY
3HATHO TIOropIIatd nocsbeuie cymie. Cyma Huje
camo (pr3uuKa rojasa Beh 1 mpuporHu (eHOMEH Koju
YMa YTUlla] Ha I[jeIoKyrHO ApymTBo. C 003upoM Ha
TO JIa C€ CyIlla MOXKE CamIeaT! U3 Pa3HHX yIJIOBA U
PATMUUTHX TIEPIEMIja, HEe TIOCTOJH jEeIMHCTBEHA
nebuHMIMjA Cylle Koja je mpuxBaheHa MIMpPOM
ceujera (Wilhite & Glantz, 1987; Tate & Gustard,
2000). Henocrarax jacHo ycammameHux JedrHAIja
Cyllle OTeXaBa IMPUIIPEMY W TPUMjEHY YHArpHjen
TIPUTIPEMIBEHHX H AS(PUHHICAHHX Mjepa 32 alanTaryjy
1 60pOy MPOTHB cyIIie. Y 3aBICHOCTH Ca KOJer acreKTa
ce TocMarpa, Cyllla je ToAujesbeHa Ha cibenehe
Kareropuje:  METEOpONIONIKY, TOJBOIPUBPEIHY U
XUIPOJIOLIIKY.

Kama roBopumMo o cymm kao akropy
JIeCTa0WIIM3Alje  TIOJBONPUBPEIHE — TIPOU3BOIELE,
HEOITXOJTHO j€ TIOMEHYTH KOHIICTITYAJTHE M OTICpaTUBHE
nepunmimje cyme. Konnentyanmde nedunrimje
J1ajy YOIIITEHY MPECTaBy O CYIIU Ca IJBEM OOJBer
pasymujeBar-a CaMor KOHIIETTa CyIIle, a IMajy 3Hauaja
y IW3ajHApaEby cTparervje 3a 0opOy MpOTUB CyIle.
Komnrnenryansa nedunmpga cyiie mnoapasyMujeBa
JeUIUT A TaBIHA KOJH IOBOU IO o1ITeherha O1ybaka,
IIITO JIaJhe BOIM Ka yMamerby npuHoca. OrepariBHa
nedUHUIIMja CITY>KH 1A CE JIaKIIIe Ie(hUHHIIIE TOYeTaK,
WHTCH3UTET M Kpaj CymmHOr repuiona. [loderak ce
00MuHO Nie(hrHUIIIE Ka0 TPEHYTaK y KOME HEKH Off
pEJICBaHTHHX KIIMMATCKUX —Iapamerapa  OJICTYI!
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a permanent lack of normal precipitation
within a region, drought is a short-term lack
of precipitation followed by increase of air
temperature. Furthermore, drought also refers
to deviation of the actual precipitation and
evapotranspiration ratio from the normal
values for a longterm period of observance.
As we speak of the drought phenomenon,
we usually refer to agro-meteorological
drought, i.e. the impacts and consequences
that affect the agricultural crops. Based upon
the plant reactions, we may infer whether the
drought has appeared and what its intensity is
(Pakuhesuh, 1988). Speaking of the occurence
and intensity of drought, weather variability
and precipitation efficiency play a great part.
Other meteorological elements such as high
temperatures, high wind intensity and speed,
and relatively low air humidity are often
considered to be the main drought indicators
and may as well make its consequences even
worse. Drought is both a physical and natural
phenomenona that might affect the society
as a whole. As we already have different
perspectives and perception of drought, there
is no one single definition accepted worldwide
(Wilhite & Glantz, 1987; Tate & Gustard,
2000). The lack of the definition census makes
it difficult to prepare and apply the defined
measures for the adaptation and drought
management. Depending on the point of view,
drought my be divided into the following
categories: meteorological, agricultural, and
hydrological.

As we speak of drought as a destabilization
factor of agricultural production, it is necessary
to mention the conceptual and operational
definitions of drought. The conceptual
definition provides us with a general idea of
the drought in order to better understand the
process and is pertinent for the anti-drought
strategy design. The conceptual definition
refers to the deficit of precipitation resulting in
plant damage and poor yield. The operational
definition helps us define the beginning,
intensity and end of the drought period. The
beggining is usually defined as the moment at
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Ol CBOjE CpeIbe WM HOPMAIIHE BPU]EIHOCTH 32
naro nioapydje (Wilhite & Glantz, 1985). [laxne, na
O ce yTBPAHMO TOYETAK CyINe, HEOXOIHO je Jia ce
YIIOpE/Ie BPHjEHOCTH METCOPOJIOIIKHX eleMeHara ca
HGIXOBUM TPHIECETOrOIMIIIEEUM TIpocjexoM. [Tomohy
OTIePATUBHIX ACPUHULIH]A CYITIe MOYKE CE AaHATM3UPATH
(peKBeHIIMja, UHTCH3UTET U TPAJjAre CYIEe Y TOKY
HEKOI' TepHora. 3a TaKBe aHAJIM3€ HEONXOTHO je
pacrionarati OpojHUM METEOpPOJIOLIKUM  TTofaliMa
MjEpPEHIM Ha YaCOBHOj, THEBHO] M Mj€CEUHO] Oazul.
Kako Ou ce Oosbe pasymjenie OCOOHMHE CyIIe,
BjepoBaTHOha T0jaBe M TIOHABJbAMHA CA PATUUHTUAM
MHTCH3UTETOM, HEOIXOMHO je JICTAJbHO TIO3HABAME
KIMMAaTCKUX ~ yclioBa  ompeheHor — reorpadckor
nipoctopa. [lomaru koju 61 ce o0 Ha Taj HAYWH
UMai O 3HauYajHy YIOTY y pasBHjamby CTparervja
ClpeyaBarma HETaTMBHUX e(eKara cyie. Y HalluM
YCJIOBAMA y BETCTALIOHOM TIEPUOTY MOTY HACTYTIHTH
CYILIHH [IEPHO/IY Pa3IYUTOr TPajarba 1 MHTCH3UTETA.
Bpro 4ecto y3pok cyliie Huje HeIOBOJbHA KOJIMUMHA
naJiaBuHa, Beh pacroper najaBiHa Y TOKY TOIMHE.
Iocrpembux rorHa 3a0MIbeKeHa je cBe yeritha rojasa
CyIIIEe KOja M3a31Ba BEJIMKE ILITETE HA TIOJHOIPUBPETHAM
ycjeBiuma. Hapounto ce japipajy ILTETE y CjeBEpPHOM
nujeny bocre u XeprieroBuse, rjjje je 3a0WbeKEH U
TaJ1 MPUHOCA MOJHOTIPUBPE/IHUX yCjeBa. [ T1aBHU y3poK
rojaBe Cyllle jecTe HENOCTarak M HepaBHOMjEpaH
pacriope rajaBuHa npaheH BUCOKUM TeMIIepaTypama.
Maxo y BaHBEreraroHoM TMIEPHOIY KMa J0CTa
TaJIABUHA, Y TOKY JHETHOT TIEpHOJIa CYIIIa je PeOBHA
T0jaBa Koja Ce jaBJba CBAKE TOIMHE C MAFHHM HJTH BehuM
MHTEH3UTETOM. YIPABO Taj MabaK MajiaBUHa, KOJH je
npaheH peraTMBHO BHCOKHM TeMIIeparypama, JOBOI!
1o jgeduimTa BoJE Y aKTHBHO] 30HH KOPHjEHOBOT
cUCTEMa, TIPU YeMy JIOJIa3H JI0 HapyIllaBarba BOIHOT
OWTaHca 3eMJBHINTA, Ka0 U (DM3HONOIIKIX IIporieca
y Owbkama. Boguu peduimr 1oBoau 10 pemyKimje
TopacTa ycjeBa U MPOM3BOILE OFoMace, a CMakCHH
cy nopact hemmje, kao u (orocraTesa. [IpormjemeHo
je -1a cyIa JIOBOIM JI0 CMamera mpuHoca 3a 20% y
OITHOCY HAa TEHETCKU TOTEHIWja Owbaka. JemuHa
Y OCHOBHA Mjepa koja OM MomIa Jia ce MPUMUjEHH
y 0opOM TIPOTHB CyIlle jecTe HaBOMEHABAME. AKO
Pa3MOTPUMO KJIMMATCKE YCIIOBE, HAPOUUTO Ta/IaBHHE,
BUmMO 1a y bocHM u XepleroBuHu TocToje
J00pY KIIMMAaTCKU YCIIOBH 33 OTKJIAM-AIGE YTUIIAja
cyme. IIpocjeyHe romMIIbE TAJAaBHHE W3HOCE

which some of the relevant climate parameters
deviates from its mran or normal value for
the given area (Wilhite & Glantz, 1985).
Thus, in order to determine the beginning of
drought it is necessary to compare the values
of meteorological elements and their 30-year
mean value. Using the operational drought
definition, we may analyze the frequency,
intensity, and duration of the drought over a
perod of time. These analisys usually demand
many different meteorological data measured
on hourly, daily, and monthly basis.

In order to beter understand the features
of drought, the chances of occurence, and
repetition, it si necessary to know the details of
climate conditions of a specific geographical
area. These details would play a great part in
developing strategies for prevention of negative
drought effects. In our conditions, during the
vegetation period the drought periods may
vary in duration and intensity. Frequently,
lack of precipitation causes drought as well
as the precipitation distribution during the
year. Over the last few years, there has been
drought causing great damage on agricultural
crops. The damages are instensive in north
Bosnia and Herzegovina, where the yield has
been poor. The main drought cause is the lack
and inadequate distribution of precipitation,
accompanied by high air temperatures.
Although the vegetation period is rich in
precipitation, in summer dorought is a regular
phenomenon occuring every year and with a
great intensity. It is the lack of precipitation
that results in water deficit in the active zone
of root system leading towards impaired
soil water balance and physiological plant
processes. The water deficit reduces crops and
biomass, along with decreased cell growth and
photosynthesis. The estimations are that the
drought results in 20% less yield in comparison
with the genetic plant potential. The only basic
measure to fight the drought is irrigation. If we
consider the climate conditions, we clearly see
that in Bosnia and Herzegovina there are quite
good conditions for removing the drought
effects. The mean annual precipitation is 1000
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oko 1000 mm, amu ce BpeMeHCKa M MPOCTOpHA
BApHjaOWIHOCT TaJaBUHA OIIefa y HEMOBOJHHOM
pacriopefly magaBuHa y TOKy romuHe. IIpocjeuna
TOIMILIb-A ToTeHIjaHa eBarorpaHcrmpanyja (PET)
M3HOCH OKO 725 mm, mITo je 3a 525 mm Mame Of
MPOCjEYHUX TOIMIIIHGHX TaJaBUHA HAa HUBOY BocHe
n XepuerouHe. [IpocjedHa romuima CTBapHA
eparniorpancrmparmja (ETP) msnocu oxo 600 mm, pu
YeMy je TpoCjedaH TOIMIIGM Mamak Bofae Oko 125
mm. Y neHtpaaHoM aujeny bocHe u XeprieroBrse
oHa m3HOCcH OKko 650 mm (Amaruh, 2003). IIpema
OBMM TOfarmmMa kKoedurmjeHt cymre mHocu 0,83,
JIOK 3a cjeBepHH o m3HocH 0,92. Maxo je 0Baj omHOC
TIOBOJBAH Ca acTeKTa MOJBOIPUBPEIHE MPOU3BOIIELE,
OWIbKE HE MOT'Y J1a 33JI0BOJBE CBOjE TOTpeOe 3a BOIOM
y TIepUOIy BereTarrBHOr pasBoja. Jlakie, nako Ha
TOIIMILIELEM HUBOY TOCTOJU TTOBOJbAH OMHOC M3Mehy
ETP u naiaBuHa, mpoQrieM je y HeZIOBOJHHO] KOIMYMHH
Ta/IaBMHA Y TOKY BETETAIMOHOT IMKITyca OMybaKa.

MATEPUJAJIN 1 METOIE

OrjeHa JAMHAMUKE W PETHOHAIHOT pacriopena
cyie y bocan n XeprieroBuHu aara je Ha 0asu aHamse
MCTOPH)CKUX METEOPOIIOIIKHX Moziaraka PerryOmakor
Xuapomereoporiomkor 3aBopa PeryOmike  Cpricke
n  rnomaraka  XWIAPOMETEOPOJIOLIKOI  3aBOIA
Deneparmje buX. Ananmsa je BpileHa 3a TIOCIbE/HH
Tpuneceroromuibsy iepuon (1981-2010). Cem Tora,
nocebHo cy anammsupane 2003. u 2012. kao Buje
HajCyLIHHje TOAMHE Y TIOCIbEIbUM JierieHrjama. Ha
0a3u METEOPOIOIIKHX TIofiaTaka ca craHuna y bamoj
Jlyt, HoBowm I'pany, [Tpujenopy, [1060jy, bujersunu,
Coxorry, Yemepny, larxy u bunehu (Peryomika
Cpricka), Te momatka ca cranuma y: Capajesy,
Mocrapy, Ty3mu, 3envim, Jajiy, byrojny, Jlushy,
buxahy, Carckom Mocty u MBan cemy (Deneparmja
buX) n3pauynaru cy naaexcu 1o CespanuHy 1 JIaHry
U TIPEZICTAaBIbEHA j€ FhHXOBA IIPOCTOPHA PACTIOzjeria.

Op Haj3HAYAJHUJUX METOZIA KOjU Cy KopUItheH! y
CTaTHCTHYKO) 00pa/Iv MOaTaKa M3/IBajaMo; PEIYKIIH]Y,
arpOKCHMAIIM]y, HHTEPIONAIM]y U  PErpecHOHY
aHamiy. IlpocropHa pacnomjena  BpHjeIHOCTH
nnzekca 1o CespannHoBy 1 JlaHTy ypaheHa je Ha 6a3u
MeTonorioryje koja je xopuiiheHa y pamy bajuha u
TpOuha (2010).
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mm but the weather and spatial variability
is reflected in unfavourable precipitation
distribution over the year. The mean annual
potential evapotranspiration (PET) is around
725 mm, which is 525 mm less than aanual
precipitation in BiH. The mean annual real
evapotranspiration (ETP) is around 600 mm,
and the annual mean water deficit is 125 mm.
In central parts of BiH it is 650 mm (Anaruh,
2003). According to these data, the drought
coefficient is 0,83 and in northern parts it is
0,92. From the agricultural point of view it
is sufficient but the plants cannot meet their
needs for water during vegetation. Although
there is a favourable annual precipitation-ETP
ratio, the trouble is the precipitation deficit
during the vegetation period.

METHODS AND MATERIALS

The evaluation of the dinamics and
regional drought distribution in Bosnia and
Herzegovina is provided by analyzing the
historical meteorological data of the Republic
weather institute of the Republic of Srpska
and Weather institute of BiH Federation. The
analysis was performed for the last thirty-year
period (1981-2010). Furthermore, 2003 and
2012 were most affected by drought over the
last decades. The Selyaninov’s and Lang’s
indexes and their distribution were calculated
based upon the data from weather stations
in Banja Luka, Novi Grad, Prijedor, Doboj,
Bijeljina, Sokolac, Cemerno, Gacko, and Bileca
(Republic of Srpska) and Sarajevo, Mostar,
Tuzla, Zenica, Jajce, Bugojno, Livno, Bihac,
Sanski Most and Ivan Sedlo (BiH Federation).

The most important methods used for the
statistical data processing were: reduction,
aproximation, interpolation, and regressive
analysis. The spatial distributionof Selyaninov’s
and Lang’s indexes was calculated upon the
methodology performed by Bajic and Trbic
(2010).
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PE3VJITATU U TUCKYCHJA

Cyma je miTeTHa BpEMEHCKa II0jaBa Koja
HacTaje 300r AyroTpajHOT HENOCTaTKa TIa[ABHHA,
IITO Y KOMOWHAIIMjA Ca OCTAIUM METEOPOJIOIKIM
(akTopMa Kao INTO Cy: BHCOKA TeMIeparypa,
HEJIOBOJbHA PEJIaTHBHA BIAKHOCT Ba3MyXa, YECTO
npaheHa 1ojaBoM BjeTpa, CyBe MOBPIIMHE TIa H JIp.
MOXE JIOBECTH JIO O30MJBHUX MpoQIeMa Yy BOIHOM
owancy. I Toctoju Hekomko Mozierna3a Kiacuh KAL)y
cye. 3a norpede OBOT' pajia M3BPIIMINA CMO aHATIA3Y
xunporepmuakor koedrimjenta (HTC) u xummsor
(axropa npema JlaHry.

Ce/baHMHOB — XUIPOTEPMUYKH  KOS(HITU]EeHT
(HTC) Beoma je uecto kopumiheHM KIMMATCKd
MHJIEKC 32 MPOLYjeHY apuIHOCTH HEKOT PErHOHA TOKOM
TOIUIMjEr JIUjeNia TOMHE, Off anpiia JI0 cerreMOpa.
Kao 11170 je nokasaHo y BuILie CTy/uja, TOCTOjH BUCOKa
Kopenatja mmel)y BpujeHOCTH OBOT Koe(hHijeHTa
Y rovIskX mpuHoca sxuarapuiia (Trbic & Vojinovic,
2011; Dronin & Beliger, 2005). BprjenHocT nnzexca
V3pauyHaBa Ce aHAIM30M JIBA OCHOBHA KIIMMATCKa
eJIEMEHTA: JTHEBHE aKyMyJIallfje Ma/laBUHA U CPEIEbE
JIHEBHE TeMmIieparype, KOju ce PyTHHCKUA OCMaTpajy
Ha CBUM METCOPOJIOIIKAM M  KIMMATOJIOIIKIM
cranmiama. HTC je nmedunmcan kao omHOC cyme
najiaBiHa ¥ cyme Temrieparypa sehux on 100C Toxom
m3abpaHor reprona y romuHU. JleduHuimja nHaeKca
Jata je jeHayrHoM, Irje je P jHeBHa akymymarmja
najaBuHa, T cpemmha THEBHA TeMIleparypa, a n 0poj
JIaHa TOKOM OIfabpaHoT TIePHOJIa.

RESULTS AND DISCUSSION

Drought is a detrimental weather
phenomenon caused by alongterm precipitation
deficit that might result in serious water
balance together with other meteorological
factors such as high temperature, insufficient
relative air humidity, wind, dry soil, etc.
There are several models for the classification
of drought. The paper used the analysis of
hydrotermic coefficient (HTC) and Lang’s rain
factor.

Selyaninov’s  hydrotermic  coefficient
(HTC) is a frequently used climate index for
the evaluation of aridity of a region during the
warm weather seasons, April to September.
As most studies have shown, there is a high
corelation between this coefficient values and
the annual crops yield (Trbic & Vojinovic,
2011; Dronin & Beliger, 2005). The index is
calculated by analyzing two key factors: daily
precipitation accumulation and mean daily
temperature, both which are regularly observed
at all weather stations. HTC is defined as a
ratio of precipitation sum and the sum of air
temperature higher than 100C during a target
period of the year. The definition is expressed
via the equation in which P stands for the daily
precipitation accumulation, T is the mean
daily temperature, and n is the number of days
observed.

1oi P
i=1

HTC=—

) T, (T>10°C)

i=1

I'enepanHo, BpHjeIHOCTH UHAEKCA HUCTION jefaH,
MaJie KOJIMUMHE TaJ[aBUHA W BUCOKE TEMIIEparype,
OITOBapajy CYIIHAM YCJIOBMMa TOKOM CE30HE, a
BPHJEIHOCTH M3HAJ jeaH BIAKHAM YCIIOBUMA
ToKOM ce3oHe. JleTasbHuja mogjena y oaroeapajyhe
KaTeropuje, OAHOCHO TPAHIYHE BPUjETHOCTH MHJICKCA
KOje pa3/Bajajy IMojerHe Kareropuje aare cy y Tao. 1.

Generally, the index values less than 1,
poor precipitation, and high air temperatures
are typical of drought during a season, and
values higher than 1 are correspondent with
moist periods. Table 1 shows the details of
categories, i.e. the border values of the index.
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Tab. 1. [panuune spujeonocmu u oozosapajyhe xamezopuje HTC unoexca
Tab. 1. Border values and the correspondent categories of HTC index

HTC Kareropuja / Characteristic:

<0,5 Excrpemuo cyBo / Extremely dry
0,5-0,7 Beoma cyBo / Very dry
0,7-0,9 Cyso / Dry
1,0-1,3 HenoossHo Brnaxso / Insufficiently wet
1,3-1,5 VYmjepeno BnaxHo / Moderately wet
1,5-2,0 Biaxxno / Wet
2,0-3,0 Bprno Bnaxno / Very wet

>3,0 Excrpemno BiaxHo / Extremely wet

Ipunoe 1. IIpocmopru pacnopeo Cemanunogoe xuopomepmuuxoe koeguyujenma 3a nepuoo 1981-2010.
Appendix 1. Spatial distribtuion of Selyaninov'’s hydrotermic coefficient (SHC) 1981-2010

T5U0E 70 500 TT00E

440N
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I[Tpema npoctopHoM pacrniopery CesbaHHHOBOT
HTC 3a nepuon 1981-2010. moxe ce cTBOpUTH
MOTpelHa cIMka Ja Ha Teputopuju bocHe u
XepleroBuHe HeMa apuIHUX MPOCTOpa, OTHOCHO
na Hema mnojaBe cyme. Hajmamu HTC wuma
CJEBEPOMCTOUHH JTHO TEPHUTOpHje, KOjU HHA4Ye U
MpUMa HajMarby KOJMYMHY 11a1aBUHA Ha TOIUIIHEM
HUBOY. MehyTuM, OBakaB pe3yaTar U MPOCTOPHH
pacrioper je Mpou3BOJI MPOC|EUHUX BPHjEIHOCTH Y
BuerogumbeM Huzy (1981-2010). V nporexmx
10 roguHa 3a0UIBEKEHO je TeT TOIMHA Kaja je
JIOIUIO JI0 TI0jaBe JaKUX HJIM EKCTPEMHHUX Cylla
(2003, 2007, 2008, 2011. u 2012.). To mpakTU4YHO
nokasyje na npukasuBamke HTC 3a Bumeroquimmu
HHU3 HE MO)KE CTBOPHUTH jaCHY CIMKY O MOryhoj
TI0jaBU ¥ PETHOHAIIHOM pacnopeny cyiue y bocau
1 XepLEeroBUHM.

[IpukasuBameM PErHOHAIHOT  pacropena
kumHor (akropa mpema Jlanry, Ttakohe, ce
MOry u3ByhM CIMYHM 3aKJby4lld Kao M KOJ
CespanunoBor HTC. Ha npusory 2 Buaumo na
[TocaBrHa JOMHUHAHTHO, T€ MOAPYYje TOHET TOKa
pujexe HepeTBe 1 mojeavHy LEHTPATHU J1jeTOBU
Bocue u XepueropuHe HMajy CEMHXyMHIaH
Kapakrep Knmume. J[pyrum pujeunma, Ha OCHOBY
BUILIETOMIIBET  Mpocjeka JIaHTroBOI  KUIIHOT
¢dakropa (mepuon 1981-2010) y bocau u
XepreroBuHr HeMaapuIHuX noapyyja. ClimaHOKao
1 koz1 CeJbaHMHOBOT MH/IEKCA, aKO CE aHATU3HPA]Jy
TI0jeIMHE TOJIMHE, 3 HAPOUUTO EKCTPEMHE TOJIHE,
CHTYyallfja je CACBUM JpyTaduja.

According to Selyaninov’s HTC spatial
distribution for 1981-2010 period, we may
gain a wrong idea that there are no arid
regions in Bosnia and Herzegovina, i.e.
that it is drought free. The smallest HTC is
in the north-east part of the country, which
also has the smallest annual precipitation.
Nonetheless, one such result and the spatial
distribution are the product of the longterm
annual values (1981-2010). Over the last
decade, there were five years characterized
with extreme droughts (2003, 2007, 2008,
2011 and 2012). It practically means that
the longterm HTC cannot provide a clear
picture of potential drought and its regional
distribution in Bosnia and Herzegovina.

The display of regional distribution of
the Lang’s Rain-Factor also indicates similar
results. Appendix 2 shows that Posavina
region, along with lower Neretva River stream
and central parts of BiH are characterized by
semi-humid climate. In other words, Lang’s
Rain-Factor (1981-2010) in BiH indicates
that there are no arid regions. But with
Selyaninov’s index the situation seems quite
different.
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Ipunoe 2. IlpocmopHu pacnopeo Jlaneosoe kuwnoz pakmopa 3a nepuod 1981-2010.
Appendix 2. Spatial distribution of Lang’s Rain-Factor for 1981-2010
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Ha npunory 3 BunuMo 11a je y BereTaifdioHOM
neproay (anpui—cenrteMOap) ToTOBO Ha YUTAaBOM
nonpy4jy bocHe m XepreroBuHe, H3y3eB Ha
KpajiseM jyry  XepleroBuHe 3a0uJbeKeHA
Bpujennoct HTC wucmon 1,0, mto mpakTuaHO
yKa3yje Ha HEIOBOJbHY KOJIMYHMHY IaJaBUHA M
BJI&KHOCTH, T€ Ha TI0jaBy CyIIIE.

Tokom 2012. 3a0ubekeHE Cy  HHCKE
Bpujennocty HTC, a TokoM JheTa eKcTpemMHa
Cyllla je TOroAWjia TOTOBO YWUTaBy TEPUTOPH]Y
bocue u Xepruierosune (rpuiior 4).
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Appendix 3 shows that during the
vegetation period (April-September) in
almost all of Bosnia and Herzegovina, except
south Herzegovina region, the HTC value
was less than 1,0 which practically means
insufficient precipitation and humidity,
which further leads towards drought.

In 2012, HTC values were low and the
extreme summer drought affected almost
whole of the territory (appendix 4).
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Ipunoe 3. Ilpocmopnu pacnoped Cemwanunosoe HTC 3a 2003.
Appendix 3. Spatial distribution of Selyaninov’s HTC in 2003
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Ipunoe 4. Ilpocmopnu pacnopeo Cemwanunosoe HTC 3a 2012.
Appendix 4. Spatial distribution of Selyaninov’s HTC in 2012
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Ilpunoe 5. Ilpocmophu pacnopeo Jlaneosoe kuwnoe paxkmopa 3a 2003.
Appendix 5. Spatial distribution of Langs Rain-Factor in 2003
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Ilpunoe 6. Ilpocmopnu pacnopeo Jlaneosoe kuwnoe pakmopa 3a 2012.
Appendix 6. Spatial distribution of Langs Rain-Factor in 2012
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Toxom cymmuux 2003. u 2012, BpHujemHOCT
JlaHroBOTr KUIIHOT (paKkTOpa Ha TOAUILIHEM HUBOY
yKa3MBaJa je Ha IPOMjeHe KapaKkTepa KJIMMaTCKOT
THMA. Y TOM [IEPUOAY CjeBEpOHCTOUHH 110 bocHe
n XepLeroBuHe MMao je CeMHapHIaH KapakTep
kiuMme. MeljyTum, y TOKy BereTalioHor IepHo/a,
Y N0CeOHO TOKOM JbETa, Y HaBEICHUM TofinHaMa
3aCTYIUBCH j€ apHIHM THI Kiumara mo Jlanry
(tab. 2). To mpakTWUYHO YyKa3zyje Ha MOTpely
aHAIN3Upaka eKCTPEMHHX TOMHA Ha MjeCeUHOM
HUBOYy Kako OM ce CTBOpHWIA jacHH]ja CIIUKA O
MHTEH3UTETY U PErHOHAIHOM pacropeny CyIle.
Ha 6a3u TakBux aHanmsza moryhe je cTpareriku
TUIAHUPATU ¥ CIIPOBOJMTH aKTHBHOCTH y O0pOM
NPOTHB CYIIIE.

In2003 and 2012, the annual Lang’s Rain-
Factor value indicated changes in climate.
During this period, north-east parts of BiH
had the semi-arid climate. Nevertheless,
during the vegetation period, especially in
summer, these years had Lang’s arid climate
type (Table 2). This practically means that
there is a need to analyze extreme years at
minthly level in order to get a clear idea of
the intensity and regional distribution of the
drought. These analyses might help make
strategic plans and activities to fight drought.

Tab. 2. Bpujeonocmu kuwinoe ¢hakmopa no Jlaney 3a bary JIyky, bujemuny u /loboj
Tab. 2. Values of Lang s Rain-Factor for towns of Banja Luka, Bijeljina, and Doboj

3,3 2,3

[

ph ph A A A SA A SA h SA h Sh
14,0 11,7 8.7 1,3 5.3 3.9 2,3 2,6 10,2 13,0 334 | 1247 | 81,9
h h h A Sh SA A A h h h h Sh
15,9 3,1 11,5 5.4 5,7 3,1 4,8 0,6 7,0 3.4 11,7 16,9 64.4
h A h Sh Sh A SA A h SA h h Sh
41,4 30,9 4,2 2,5 52 3,1 2,7 0,5 0,7 3,6 54 18,7 42,4
h h SA A Sh A A A A SA Sh h SA
48,4 | -189 1,0 8,1 9,2 2,0 2,1 0,3 3,1 8,1 4,0 114,1 | 66,2
h ph A h h A A A A h SA h Sh

W3Bop: Penyonmuku xunpomereoposnomku 3aBoj Pemyonuke Cprcke
Source: The Republic Weather Buerau of the Republic of Srpska
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Y pany Tp6buha wu Bojunosuha (2011)
MOKa3aHO j€ Ja TOCTOju BHUCOKa Kopesanuja
n3Mel)y romumImke NPOM3BOIAE KYKypy3a H
BpujenHoctd HTC wmHzmekca 3a ce30He anmpuii—
cenremOap M jyH—aBrycT Ha teputopuju boche
u XeprerouHe. TOKOM CyIIHMX TOAMHA Kaja
j€ BPHUJEIHOCT HMHIEKCAa 3a CEe30HY jyH—aBIYyCT
Ouia WCIof jelaH, TOAUIIBE MPUHOCH OWITH Cy
u 10 50% Mamu y OJHOCY Ha TOAMHE 3a KOje je
BpHjEIHOCT OMIIa MPEKO jelaH.

Ha ocHoBy Ta0. 4 MOXeMO 3aKJbYUUTH Ja Cy
2003, 2007, 2008, 2011. u 2012. Ouie U3y3eTHO
CYIIIHE TOKOM BET€TaIlMOHOT NIEPHO/Ia, a TIOTOTOBO
TOKOM JbeTa (jyH—aBryct). Hegocrarak nmagaBuHa
U BHUCOKE TEMIIEpaType YCIOBWIM Cy BeoMa
maie Bpujennoct HTC, omHOCHO 10jaBy cyiiie.
[TomenyTa cy1a ycjaoBuiia je CMambeHe IPHHOCA
KyKypy3a (Tab. 3)

[TamaBMHE TOKOM BETETAIIMOHOT IEpUOJA
HECYMIUBO Cy 3HAaTHO YTHLAJIE Ha TPHHOC
MIIeHuIe, a mocedbHo Kykypysa. CBakako, TO
HUje jeauHu ¢axkTop y QopMmHupamy HpUHOCA,
Iy pe3ynrard Kopenanuje usMmel)y mnanaBuHa
U TpUHOCA TIOKa3yjy Ja IOCTOjU BpJO jaK
nuHeapHu oxHoc. KoeduuujeHT —nmHeapHe
Kopenamuje (r) TOKOM BEreTalMoHOT Tepuoaa
(anpun—cenTtem6ap) u3nocuo je 0,57, 10K je uctu
KOC(UIMJEHT Yy JbeTHOM Iepuofay (jyH—aBIycr)
umao Bpujennoct 0,67 (tab. 3). OBe BpujeTHOCTH
U3y3eTHO Cy BUCOKE U ymyhyjy Ha YME-CHUILY Ja
j€ KolMuuHa majaBuHa JuMuTHpajyhu Qakrop
y TPOU3BOAKU KyKypy3a. MHTepecaHTHO je na
j€ TpUHOC Mamu Of] MpocjeKa M KOJ M3Y3€THO
kumHuX roauHa (2010). MehyTtuMm, y oBoM pany
HHUCY TpPETHpaHU MPOOIEMH H3Y3€THO BHUCOKUX
naJlaBMHa.
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In their 2011 paper, Trbic and Vojinovic
showed that there was a high correlation
between annual corn yield and HTC values
for April-September and June-August in
Bosnia and Herzegovina.During the drought
years as the values for June-August were less
than 1, the annual yield was up to 50% less in
comparison with years that had values more
than 1.

Table 4 indicates that 2003, 2007, 2008,
2011 and 2012 were extremely dry during
the vegetation period, especially in summer
(June-August). Lack of precipitation and high
air temperatures caused low HTC values, i.e.
drought. The drought further led towards
poor corn yield (Table 3).

Precipitation during the vegetation period
surely affected the corn yield. Certainly, it is
not the only factor in forming yield, but the
results of correlation between precipitation
and yield indicate a strong linear ratio. The
linear correlation coefficient (r) during the
vegetation period (April-Septembar) was
0,57 and in summer (June-August) was 0,67
(Table 3). These values were extremely high
and indicated the fact that precipitation
amountis alimiting factor for corn production.
Furthermore, it is interesting that the yield
was poorer than average in extremely rainy
years (2010). Nevertheless, the paper does
not discuss the issues of high precipitation.
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Tab. 3. Koperayuonu oonocu npunoca KyKypy3a u KOIuyuHe naoasuna

Tab. 3. Correlation between corn

ield and precipitation

2929 [ 562,0 | 583,9 | 555,6 | 404,4 | 4479 | 391,7 | 752,6 | 320,9

143,8 | 267,6 | 370,3 | 319,9

175,7 | 205,0 | 276,1

W3Bop: Penmybnmuakn xugpomeTeoposomky 3aBox Perryonmke Cpricke, PerryOmmaku 3aBof 3a craticTuky Permry6imke Cpricke
Source: The Republic Weather Buerau of the Republic of Srpska, RS Republic institute for statistics

[TomTo je BaXHOCT KOJIMYMHE MaJaBUHA Y
dopmupamy NpuHOCa BeoMa OWTHA, a ¢ JApyre
CTpaHe TOTOBO HE MOKEMO Ha HUX YTHIIATH,
TO Hac HaBOAM Ha 3aKJbY4aK Jla je HEOIXOIHO
HaBO/IIbABAE U Tajerhe KYNITypa PE3UCTEHTHHX
Ha cymry. Cem Tora, mpeasubame moTpede 3a
BOJIOM BpJIO jé Ba)KHO 32 OCUTypame CTaOMIHUX
NpUHOCA KyKypy3a W MuieHune. Temike cyiie
y 2003, 2007. n 2011. cHaxHO Cy yTuuaie Ha
NPUHOCE TIIEHHWIE, a IOrOTOBO KYyKypy3a, a
Ha HEKUM JIOKallMjaMa TPUHOCU CY JBOCTPYKO
ymameHu. [loceOHO je ekcTpeMHO cyliHa Ouia
2012, xax cy npuHOCH yMameHU 3a Bulie ox 50%.

The precipitation is key to yield process
and we still cannot affects it. Thus, irrigation
is necessary along with growing the drought-
resistant crops. Besides, planning the water
deficit is crucial to ensure stable corn and
wheat yield. Hard drought in 2003, 2007 and
2011 strongly affected the wheat and corn
yield, and in some locations it was twice as
smaller. The drought was extreme in 2012
and the yield was less than 50%.
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Nako ce xonmmuMHa TONMIIHUX TaJaBHHA HUjE
3HATHO NPOMU]jEHIJIA, CMarbeH je Opoj 1aHa y TOIMHHH
TOKOM KOJUX Cy 3a0MJbEKEHE KUILIHE M3 JaBUHE, a1
Jje ucroBpemeHo nosehan 6poj JaHa TOKOM KOjUX Cy
3a0MJbeKeHE MHTEH3MBHE KHIHE majgaBuHe. OBO
TIPEZICTaBIba OUTHY TIPOMjEHY Y PeXUMY TaJaBHHA,
U TO TOCEOHO Yy KOMOMHAIIMjM ca IOPacToM
Temrieparype. Pesynrar oBux mpomjeHa he Ourn
Mamba BIIAKHOCT 3eMJBMINTA (TIOTEHIMjaITHO pacTyha
y4ecTanocT u (ppeKBeHImja cyiie), kao 1 moehana
BjepoBarHoha ToIUIaBa, ¢ 003MpOM Ha roBehame
y4eCTaJIOCT MHTEH3MBHUX KUIITHHX 1a/JaBUHA.

Y nepuony on 1981. ronune npumujehena je
noBehaHa KMMarcka BapujaOMIIHOCT TOKOM CBHX
TONMIIBHX 100a 1 Ha 1Hjenoj Teputopuju boche n
Xepueroure. Ha mpumjep, youeH je TpeHn Op3ux
MPOMjEHa W3 EKCTPEMHO BpelMX WM XJIAJHHUX
niepuoza, Koju oouyHo Tpajy 5-20 naHa, y nepuorne
VHTEH3MBHUX KUIHUX MaaBuHa. Cytie cy, Takohe,
Oune uermrhe W WHTEH3WBHU]jE TOKOM IPOTEKIUX
necerak romuHa: of 2000. TomuHe 3a0MIBEKEHO je
mrect cymHux roauHa (2000, 2003, 2007, 2008, 2011.
12012.). Mako HHCY crpoBeJieHe JeTajbHE CTYIIH]e Ha
TeMy npeapul)ama cy1a, ce yerhe 1 UHTEH3UBHH]E
cymie cy 3abpumaBajyhe, jep NpeacTaBibajy jacaH
TMoKazareJb TioBehaHe KIMMAarcKke BapyjaOWITHOCTH
(17).

Viiprkoc U300MIbY BOIHHX pecypca 3eMIbe,
MHQPACTPpYKTypa  HaBOII-aBakka  BeOMa  je
orpanmyeHa. Ha mnpumjep, HaBommaBa ce camo
0,65% oOpamuBor 3emsbHiTa (M TIpUje paTa
1992-1995. Taj mporeHar je 6uo camo 1,0%, amm
Jj€ M3pasuTo CMameH 300T IITeTa HACTAIMX TOKOM
para, 300r MUHHPAHOT' 3EMJBUILNTA U HEIOBOJHHOT
onpkaBama). Behn Opoj Bpermx/TpOrcKux JaHa,
CMareHe KOJIMYMHE TIa/IaBuHa 1 cyBoha/0e3B0IHOCT
nioehahe BjepoBarHohy 1ojaBe cy1a. 300r TpEeHyTHO
nocrojehux  MHQPACTPYKTYpHHX  OrpaHUYCH:A,
nocrojehn mpoOnemMyu He MOry OWTH pHjeleHH
caMo y3 TIOMOh TMOy3[aHOT CHCTEMa HABOIHABAHA.
Pysuim ¢ kojuM ce cyodaBa CeKTop IMOJbOIPUBPEIE —
IprMapHO 300T KOMOMHALHje cBe Behe BjepoBaTHOhe
TI0jaBe CyII1a M MakbKa OILIHja 32 HABO/HaBaH-¢ — HUCY
ynugopmHau. Tako Ha npumjep, Mocrtap, bujessrna,
Bpon u Tys3na cnanajy y nonpydja Koja cy HajBUILE
roroheHa HeCTaIMIoM BoJie Y 3eMibuInTy. Octamm
pusmim  oOyxBarajy moBehaH pu3MK o1 moXapa

Although the annual precipitation did
not change largely, the number of rainy
days decreased along with more days with
extremes rains. This representsan alteration
in precipitation regime, especially in
combination with air temperature increase.
The result of the alteration is poorer soil
moisture (potentially higher drought
intensity and frequency), as well as more
floods.

Up to 1981, there had been and increased
climate variability during all seasons in
the whole of Bosnia and Herzegovina
territory. For instance, there was a trend of
fast shifts between extremely dry and cold
periods, lasting for 5-20 days, and periods
of intensive precipitation. Drought was also
more intesive and frequent over the last
decade: starting with 2000, there were six
dry years (2000, 2003, 2007, 2008, 2011 and
2012). Despite the lack of detailed studies
on drought forecast, the more frequent and
intensive drought are worrying as they
indicate the increase of climate variability
(17).

Despite richness in water resources,
the irrigation infrastructure is limited. For
instance, only 0,65% of cultivated soil is
being irrigated (before 1992-1995 war, the
percentage was only 1,0%, but it decreased
due to poor management and war damages).
A larger number of hot/tropical days,
decrease of precipitation and aridity will
increase the chances of drought. Due to the
existing irrigation limitation, the reliable
irrigation system is not the only way to
solve the current issues. The risks that the
sector of agriculture is facing — primarily
the combination of chances of drought and
poor irrigation — are not uniformed. For
instance, Mostar, Bijeljina, Brod, and Tuzla
are towns most struck by water deficit in
the soil. Other risks refer to fire risk on
cultivated soil, hail storms, wind speed, alll
of which may affect the crops.
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Ha JKHTHHM TIOJbMMa YCJBEIl HEIOCTarKa BIiare,
3aTUM JIOKa3aHy yeriiy 1ojaBy CBE MHTEH3MBHHjHUX
IPaJICHOCHUX OITyja, ca MOCJbeAnIIaMa 3a ycjeBe, Te
npoOrnem youeHe roBehane Op3uHe BjeTpoBa U OiTyja
KOj MOTY MMaTH IIITETHE YTHUIIAje Ha YCjeBe U JIp.

3AKJbYUAK

Ha ocHOBy mpeTXoqHuX aHain3a, MOXE ce
KoHcTartoBaTy faje y bocun u Xeprierounu Moryhe
OYEeKHMBaTH NoBehamke MHTEH3UTETa M (PPEKBEHIIN]E
nepuoza ca cymom. On Haj3Ha4ajHUjUX (pakTopa
KOjH YCIJIOBJbABAJy HACTaHAK CyIlEe W3BajaMo:
noBehame Temmeparype Ba3ayXa Ha TOIUIIHEM
HHUBOY, aJld M Y TOKY BEreTallMoOHOI IepHoja H
TOIMIIBUX 1002, CMAmbEhe KOJIMYMHE T1a/IaBUHA
y JbETHOM IIepHofy, noBehame WHTEH3UTETa U
(pekBeHIMja EKCTPEMHUX KIMMATCKUX II0jaBa.
Edexar mnosehama Temmeparype ycnoBuhe
noBehaHo WCYIIMBamkE 3€MJBUINTA, TOK he HHU3aK
HMBO PHUJEYHHX TOKOBA TOKOM JHETHOI IEpHOIA
YCIOBUTH  OTEXKAaHO  BOJOCHAOAMjeBamEC U
MoryhHOCT HaBonmaBama. Mamak Bozie TTOCEOHO
he ce HerarMBHO oOfpa)kaBaTH JbETH, TOKOM
MOJHONPUBPEIHE CE30HE U MHTEH3UBHE MOTPOIIIHE
BOJIE, a IITO he ce TMPEeKTHO O/Ipa3uTH Ha MPolIieM
BOJIHHX pecypca.

Kao mro je Beh panuje momeHyTo, Cyiia
y 3HATHO] MjepH yTHYE Ha IOJHONPUBPEIHY
NPOU3BONbY. AHaNMM3Upajyhu mpocjexe najiaBuHa
y mocibenmux 10 rommHa, MOXKEMO BHIjETH Ja
ce AeuLUT BOJE jaBsba Hajuemhe y jyHy, jyiay H
aBryCTy Mjecelly, OHOCHO Y IIEpHOy BEreTalyje,
KaJzia ce o/]BMjajy OMTHH IPOLIECH PacTa U pa3Boja
OnspHUX KynTypa. Takohe, HemocTarak BoJe y TOM
nepuofy mnpaheH je W BHCOKMM TeMIeparypama
IITO JIOATHO TMojayaBa oBaj edekar. Crora je
HEOmxofHO Beh caga MOYeTH pPasMHIUBATH O
YCIOCTaBJbalby CHUCTEMA 3a HAaBOAM-aBame, jep he
y Onuckoj OyayhHocTH TipoOneM HemocTarka Boje
OuTn BuIe U3pakeH. Mcto Tako, Tpeba moyeT u
ca emyKalfjoM Ipor3Bol)adya O CBUM HETaTUBHUM
yTUIajUMA.

VY paay cMo pa3MaTpaiii UTame Cylie Ha 0a3u
HYMEpUYKUX TOoKa3aresba mnpema CeJbaHuHy H
Jlanry. J/IoObujenu pe3yarary ykasyjy Ha YHHCHHILY
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CONCLUSION

Based upon the previous analysis, we
may infer that in Bosnia and Herzegovina
we are expecting stronger intensity and
frequency of drought periods. The most
important factors resulting in drought are the
annual increase of air temperature in both
vegetation period and seasons, increase in
intensity and frequency of extreme climate
phenomena. The effect of air temperature
increase will cause dry soil and the low
river water level in summer will make the
irrigation even more difficult. The water
deficit will negatively affect the summer
agricultural season and intensive water
usage, which will further directly influence
the problem of water resources.

Aswehavementionedearlier, the drought
largley affects the agricultural production.
Analysing the mean precipitation over
th elast decade, we can see that the water
deficit was largest in June, July, and August,
i.e. during the vegetation period when the
most important processes of plant growth
take place. Furthermore, the water deficit
during the period was also accompanied by
high air temperatures, which made further
stress on the effect. Thus, it is necessary to
start thinking about the irrigation systems
because in the near future the water deficit
will become a huge issue. Also, we should
start educating the producers about all the
negative effects.

The paper discussed the problem of
drought based upon Selyaninov and Lang.
The results obtained indicate that bsed upon
these indexes we might get some idea about
the meteorological drought, its intensity,
frequency, and spatial distribution. In order



[NPOBJIEMU CYHIE Y BOCHU U XEPLIETOBUHU
DROUGHT ISSUES IN BOSNIA AND HERZEGOVINA

Ia je Ha 06a3u HaBeJeHUX uHeKca Moryhe nohu o
ozpeheHnX 3aKjbydaka O METEOPOJIOIIKO] CYILH,
HEHOM UHTEH3UTETY, (PPEKBEHIMjH U TIPOCTOPHO]
pacriomjermu. [la OucMo IONIH 0 JeTa/bHUJUX U
NPEM3HUJUX pe3yTaTa, HEOIXOIHO je yHanpelheme
MOHHMTOpPHUHIA Ba3ayxa M 3emibuiTa. Ty ce mpuje
CBEra MHCIIM Ha HIMPEHE MPEKE METCOPOJIOIIKHX
CTaHHMIIa Koje Ou Ome cMjerTeHe u3BaH ypoaHux
Nozipyyja, Te yHanpelerhe MOHUTOPUHTa 3eMJBUIITA
y cmuciy mnpahema Temreparype U BIaKHOCTH
3emsbuinTa. OBO je ToceOHO OMTHO U3 pa3iiora IITo
Cy mIo0aHe KIIMMarcKe rmpomjeHe Beh 1 Ha HallmM
MpocTopuMa yTUIlaje Ha noBehame Temiieparype
U CMamee MaJlaBuHa U TUME YCJIOBHJIE uerhy
Y VHTEH3UBHHUJY TI0jaBy CYIIE y TOCIHEALE JBUjE
neuenuje (17).

CaBpeMeHH TPHUCTYII y pjelaBamy Ipoodnema
cylla TOIpa3yMujeBa MPUMjEHYy PauyHCKHX
Mozienia M TIOTpeOHE OIpeMe 3a PErHCTPOBAE
pEleBaHTHUX  MapaMerapa  3a  [pUMjEHYy
HaBO/IbABamba. BHIle ce HE MOCTaBiba MUTAME
OIPAaBJAHOCTH HABOJMABaka, Beh MUTame MITO
palOHANHUjer HUCKOpuIhema BOJE Yy CBpXe
HaBO/baBamka, Oyayhu a oHa cBe BHIIE MOCTaje
T0OPO OJT CTpATENIKOT 3HaYaja.
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