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Summary: One of the consequences of global and regional climate changes are the alterations in the intensity and 
frequency of precipitation in certain areas and on local levels. This paper presents monthly precipitation in 2010 and 2011, 
with deviations that are measured in milimetres and given in percentage and in accordance to percentiles, based on which 
we estimated the cathegory of rainfall/aridity that is further connected with probability, i.e. reaccurance period. Based on 
the analisys of precipitation, it was estimated that 2010 was extremely rainy regarding the period of past 60 years, and that 
2011 was most arid over the period of interest. The results implied the necessity to include data on risks of extreme climate 
phenomena, in this case precipitation, when it comes to creating plan and strategic documents of Republika Srpska. 
Besides, frequent shifts of extremely rainy and arid years and their inJ uence on J oods and drains affect the complexity of 
technical and technological solutions for irrigation and drainage systems. In other words, extreme precipitation should be 
a crucial parameter of the integral management over the water resources in Republika Srpska. 
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INTRODUCTION

Lately, we have witnessed intensive cli-
mate oscillations that have attained character-
istics of climate changes due to an anomaly 
timeline. One of the consequences and ele-
ments of global climate changes is the varia-
tion of pluviometric regime, commonly ac-
companied by alterations in the intensity and 
frequency of precipitation. Such changes 
often bring about the droughts and floods, 
which have a growing effect on Republika 
Srpska environment and commerce. As we 
speak of commercial sectors, it is agricul-
ture and water management that suffer most. 
Furthermore, other commercial branches are 
indirectly endangered, such as tourism and 
forestry. Naturally, sensitive ecosystems and 
general environment also suffer large conse-
quences. Besides, frequent changes of weath-
er conditions can badly affect human health 
whatsoever. 

Intensive precipitations in Republika 
Srpska are predominant in burly cyclones. 
In addition, rainfall can occur as the altitude 
weakens the wind. This happens as the cold 
air mass comes to our area from higher and 
colder altitudes with deep anticyclone, fol-
lowed by a strong cyclone in west and south-
west. In wintertime, these weather conditions 
result in severe snowfall. Such one weather 
condition in Republika Srpska caused se-
vere snowfall accompanied by extremely low 
temperatures in February 2012. In summer-
time, the convective heat transfer causes lo-
cal showers, frequently followed by hail and 
strong winds, due to which there are river 
outflows and floods in spring and autumn. In 
addition, in winter there is a thick snow layer 
often followed by blizzard in mountain areas 
(RadinoviA., 1981). As the precipitation inten-
sity grows so does the intensity of mechanical 
water erosion, which is highly relevant for the 
mouths of the torrent. Intensive precipitation 
can wipe out the cultivated soil and destroy 
the plants, especially if it is about the terrain 
with high levels of underground waters caus-

"���

" *+<��%� ���&��� +�&���� +� �����-
#����: �����%� ����� �&� ��� **����&	 
��<�^&� ������+��: *��&��� #�� ���-
���+�� �	^��� ���&�%� ������&�. >���� � 
*+<����� ��� � ��������� �������: ���-
���+��: *��&��� &�+�� ����&���&� *�	����-
���&+�� ��^���, 
�+� *������ *��&����� 
�����#����� � !��������&� *�������. ������ 
*��&��� 	+��<���&	 +�� 
�;�	 *&��	 +	;� 
� **����, �&� �# ����� 	 ����� ��;� +�� 
���� *����+�� �� ^����	 +�����	 ��� � 
*������	 ��*	����� ��*+��. �� *��������: 
+����� ��&��;� +	 	��^��� *<*������� 
� ��*�������, + ��� �� +	 ��������� 	�-
�^��� � ��	�� *�������� ����� �� ;� +	 
�	��#�� � ;	���+��. ������, #����� *-
+<����� ��*� � +&��<��� ��+�+����, ��� 
� ^����� +������ 	*;��. ��� ���, 
�+�� 
*��&��� ������+��: +��%� ��	 � ��*�<-
� �� +� ���#� � �� <	�+� #����<�.

P����#���� *������� 	 ��*	����� ��-
*+�& �������� +� &��<�&	 *�� ��� ��#-
��&��� �����	. �+�� ���, �� ��	 ��-
+���� ���� +� 	+*+���� ��� &�� +����%� 
�&���� +� ��+���. � +� ��;��� ���� �� ��;� 
*�+��� *���� :����� ��#�	;�� ��+� �# ��-
;�: � :�����&�: �����!+��: ;����� 	 �&�-
�� &� ��#��&�� �	�� ���������, � #���� +� 
#�*��� ��� &	�#�*��� ��#��&� &�� �����.  
`��� +� �# �����: ������+��: +��	���&�  ��&-

�;�� �#�	
	&	 ����� +%�^�� *�������. 
����� ������+�� +��	��&� �#��� *�+��� ��-
*	����� ��*+�� 	+����� &� � ����� +%�^�� 
*������� *
���� !���	��� 2012, *������ 
��+����� ��+��� ���*����	����. {��� +	 
���������� (	#��#��) �����%� *�����&��� 
��#�	:� 	#�
���� ������: *<	+���, 
�+� 
*������: ����� �  &���� �&����, #�� 
��� 	 
*�<��� � &�+�� ���#� � �#����%� ����: 
��&��� � **����, � 	 ��	 #��� !����� +� ��-
�� +�& +^�^�� *�����
� 
�+� � 	# *&��	 
+����� 	 *�����+��� ���&����� (RadinoviA, 
1981). �� *��+�� �����#����� *������� 
��+�� �����#���� ��:���
�� ���� ��#�&�, 
�&� &� �#	#��� ��^�� #� +����� �	&�
��: 
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ing negative consequences depending on the 
season.

METHODS AND MATERIALS

The evaluation of climate oscillations due 
to precipitation regimes is given based on the 
analyses of the historic meteorological data of 
the Republic Weather Bureau of RS and the 
data provided in Meteorological yearbook I 
issued by Federal Weather Bureau of SFRJ. 
The analyses of spatial precipitation arrange-
ment on monthly and annual levels, according 
to seasons, were performed based on the data 
from weather stations in towns of Banjaluka, 
Doboj, Bijeljina, Sokolac, Cemerno, Gacko, 
Bileca, and Trebinje in period 1971-2010. 
The paper analizes monthly precipitations 
for two most extreme years (2010 nad 2011) 
with deviations expressed in milimetres, per-
centage, and percentile, according to which 
the rainfall/aridity category was estimated in 
connection with probability, i.e. reocurrence 
period. Extremely large precipitation based 
on the method of percentile distribution is the 
one exceeding 0.98 percentiles, which prac-
tically means that it is close to the absolute 
maximum, whereas extremely small precipi-
tation has the value of 0.02 percentiles, i.e. it 
is close to the absolute minimum. 

The year of 2010 had most precipitations 
in the last 50 years (1961-2010), whereas 2011 
was the most arid year over the instrumental 
period (since 1883) in the north of RS and one 
of the most arid in Herzegovina. According to 
the data of Global Precipitation Climate Cen-
tre (GPCC), the February-April 2011 period 
in Europe had a small amount of precipita-
tion (40-80%) in comparison with 1951-2000 
period average as the precipitation in Central 
Europe was 40% of the average (World Me-
teorological Organization, 2011).

���������+����. P����#���� *������� ��	 
�� ���+	 *��� �� � 	��;�� #�+�&��� �	�-
�	��, ���
�� �� +� &��<�&	 �� �������&��� 
��&� &� ��+� ��� �#���+��: ���, � 	#��	&	 
��	�� ��������� *+������, 	 #���+�+�� � 
���;%�� ��� 	 �&�� +� &��<�&	.

���?�P>�' P �?���?

��&��� �����%� ����� *���� ��^��	 
*������� ���� &� �� ��#� �����#� �+���&+��: 
������;��: *������ ��*	���
�� :���-
������;�� #���� ��*	����� ��*+�� � 
*������ �# ������;��: ���;%��� I 	 
�#��%	 ����#�� :���������;�� #��-
�� ���>. �� ��#� ������;��: *������ 
+� +������ 	 $�%& '	��, ��&	, $�&�<���, 
���	, ������	, ����	, $����� � �����%	, 
#� *���� 1971-2010  	������ +	 �����#� *�-
+���� ��+*���� *������� �� �&�+�
�� � 
���;%�� ���	, � * ���;%�� �����. " 
���	 +	 �����#����� �&�+�
�� ���
��� *���-
���� #� ���&� ��&��+������&� ����� (2010. � 
2011.) +� �+�	*�%��� 	 ����������� � *�-
����	��� �� � *��*���&	��� *��������	, 
*���� 
��	 +� � 	����	&� �������&� ��;�-
+��/+	;�+�� � �&� &� 	 ��#� + �&�������� 
�&. *������� *�����. ?�+����� ������ 
���
��� *������� ��#����� �� ����� ��+-
*�&��� *��������� +	 �� �&� *����;	&	 
���&���+� �&� ������ 0.98 *��������	, 
;� *�����
� #��
� �� &� �� ���&���+� ���-
+�� �*+�	��� ���+��	�	, �� ��+����� 
���� ���
��� ������&	 ���&���+���� + 
*��*���&	��� 0.02 *��������	, �&. ���&���+� 
&� ���+�� �*+�	��� �����	�	.

����� 2010. ���� &� ����� +� ��&��;� 
*������� 	 *+<��%�: 50 ����� (*���� 
1961-2010), �� &� 2011. ���� ��&+	;��&� �-
���� 	 ��+��	�������� *����	 (� 1883) 
�� +&����	 ��*+�� � &���� � ��&+	;��&�: 	 
����������. ����� *������ ������� 
�������;�� ������ #� *������� (GPCC), 	 
?��*� &� ���
�� 	 *����	 �  !���	��� � 
�*���� 2011. ����� #���<�^��� ���� ���-

��� *�������, �&� +� ������� � 40 � 80% 



84

����� ��$PQ, �'���� �"WPQ, ���� �"���, ����� ��X?'Y��PQ P ��?�?�Y� ���Y��PQ
GORAN TRBIZ, VLADAN DUCIZ, NADA RUDAN, GORAN AN[ELKOVIZ AND SRETENKA MARKOVIZ

RESULTS AND DISCUSSION

The last decade (2001-2010) had more rain-
falls than it was the climate normal for the period 
1981-2010 at almost all weather stations in RS 
- 12% - 15% (Doboj, Sokolac, Bileca, Gacko), 
whereas in north there was a decade de@ cit/sur-
plus of  -2% (Novi Grad, Prijedor) up to  +4% 
(Bijeljina, Banjaluka). January, December, and 
September 2011-2010 showed surplus precipita-
tion in all weather stations analysed, but other 
months had extreme dependancy on precipita-
tion regime and climate.

Tab. 1. Mean precipitation values (mm) in Republika 
Srpska (1981-2010)

Source: HydroMeteorological Service of the Republika 
Srpska, 1981-2010.

	 ��+	 �� *�+&�� 1951-2000. ����� � �� 
������� *��	
&��� +���%� ?��*� ���� &� � 
�+*� 40% � *�+&��� (World Meteorological 
Organization, 2011).

�?`"'���P P �P�Y"�P>�

�+<��%� ������&� (2001-2010) ���� 
&� ��;��&� 	 ��+	 �� ������+�	 �����	 
1981-2010. �� +�� +��� ������;��� 
+�������� 	 �� � � #� 12% � 15% (��&, 
�����, $�����, ����), �� &� �� +&����	 +-
������ ������&+�� ��!����/+	!���� �     -2% 
(��� ����, ���&���) � +4% ($�&�<���, 
$�%� '	��). >��	��, �������� � +�*������ 
+	 ��� 2001-2010 �� +��� �����#������ 
+�������� ����� +	!���� *�������, �� &� 
	 +����� �&�+����� �#��^��� #���+�+� � 
��^��� *������� � �������.

���. 1. ����	
��
 ������
 �������
 (mm) � 
�
������� �����	 (1981-2010)

�����: �
������� ������
�
������� ����� 
�
�����
 ����
, 1981-2010.

1981-          
2010. Banja Luka Bijeljina Doboj Sokolac Cemerno Gacko Bileca Trebinje 

 69.7 55 61.7 53.9 175.8 149.7 132.7 153.3 
 62.8 43.3 53.2 52.2 153.6 134.9 140.5 145.0 

 86.7 62 68.9 57.9 168.3 138.6 130.5 135.2 
 82.1 64.6 71.9 67 156.6 137.7 130.3 111.1 

 89.4 68.5 89.6 73.7 123.4 98.1 97.7 89.2 
 112.2 105.3 121.7 93.2 110.5 78 70.2 67.2 
 80.8 72.2 90.1 71.9 63.5 48.9 47.7 43.8 

 77.1 65.5 72 72.7 82.9 62.4 61.2 64.8 
 98 59.3 82.5 81.3 133.2 127.4 118.2 138.6 

 87.2 64.7 75.8 76.5 188.8 178.2 179.2 174.0 
 92.5 69.4 81 85.5 245.9 229.4 222.6 237.9 
 95 62 75.2 70 231 218.1 208 216.7 

 1034 792 934 859 1835 1588 1520 1577 
 258 195 230 199 448 370 359 336 

 270 243 284 238 257 189 179 176 
 278 193 234 244 568 531 510 551 
 229 160 187 175 552 475 463 512 
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Analyzing the meteorological data, we in-
fered that the annual precipitation sum tends to 
be relief-dependant but it also depends on ter-
rain and the trails of atmospheric disturbance 
that assume rainy weather. Semberia plain is 
situated at the smallest altitude and has stron-
gest continental climate characteristics with 
the least precipitation being thus the driest 
area in Republika Srpska (around 800mm). 
Eastern Herzegovina has most precipitations 
on a general level. The precipitation amount 
gradually decreases going west-south and par-
tially going south-north. The annual precipita-
tion regime in RS is rather complex, which 
is confirmed by previous estimations and re-
searches (Vemic, 1953, Milosavljevic, 1973, 
Ducic et al., 2008 Trbic, 2010). ��ximum 
precipitation in north part of Republika Srp-
ska (Banjaluka, Doboj, Bijeljina, Sokolac) oc-
curs in late spring and early summer, which is 
typical of a continental regime, whereas the 
maximum precipitation in Herzegovina (Ce-
merno, Gacko, Bileca, Trebinje) almost regu-
larly appears in autumn, or more precisely in 
November (Tab.1). 

Precipitation is an extremely variable ele-
ment of climate, regarding space and weather, 
so the intensive precipitation treshold in Re-
publika Srpska may vary. At most locations 
it is between 43mm (Bijeljina) and 100mm 
(Gacko, Cemerno, Trebinje, Nevesinje) 
monthly. Annual values of tresholds show 
no relief-dependancy as it is the case with 
mean precipitation, but it is interesting that 
in southern parts of RS, i.e. Herzegovina, it 
is most intensive. This fact is relevant for the 
assessment of special areas of alert. Taking 
into account the treshold situation in Repub-
lika Srpska, on some locations precipitation 
is a threat if there are 43 mm of rainfall per 
day, but on other locations it is a threat if the 
rainfall amount is double. According to this, 
it is difficult to issue the same alerts in case 
of cyclones. An accurate and timely weather 
forecast is highly pertinent, and the alerts 
should be issued separately for various parts 
of the country. Generally speaking, in case of 

�� +��	 �����#� ��+*�^���: ����-
��;��: *������ 	������� +� �� ���;%� 
+	�� *������� *��#	&� ��&���	 #���+�+� � 
��<�!� ��� � � �����������+�� *�+��� 
� *	��%� ���+!��+��: *������&� �&� 	+�-
�<���&	 ��;� ���&���. ��#�&+�� *�+�� 
�������&� ����#� +� �� ��&��%& �����+�& 
��+��� � ��� ��&��;� �#��^��	 �������-
����+� +� ��&��%� *������� � ��&+	;��&� 
&� 	 ��*	����� ��*+�& (� 800mm). ��&-
�����&� *������� �������� ���  P+�
�� 
����������. �� #�*��� �� �+��	, �� ��&��� 
� &	�� �� +&����	 ���
��� *������� #���� 
+� +��%	&�. ���;%� ��^�� *������� 	 �� 
*����
� &� ��*���+��, ;�  &� 	������ � 
�+���;%�� �+���^���%��� (�����, 1953; 
���+��<����, 1973; �	��� � ��., 2008; ��-
���, 2010). ���+��	�� *������� 	 +&����-
�� ��&��	 ��*	����� ��*+�� ($�%� '	��, 
��&, $�&�<���, �����) &��<�&	 +� ���&�� 
*�<��� � *
���� <��� ;� &� ����� ��-
���������� ��^���, �� +� ���+��	�� *�-
������ �� *��	
&	  ���������� (������, 
����, $�����, �����%�) ��� * *�����	 
�����&	 	 &�+��, ��
��&� 	 ������	 (���.1). 

�������� +	 �#	#��� *��&��<�� ���-
���+�� ��������, *�+��� � ������+��, *� 
+	 � *����� #� �����#���� *������� 	 ��*	-
����� ��*+�& �+�� ��#��
���. �� ��&����� 
��&	 �&�+�� �� +	 �#���	 43mm ($�&�<�-
��) � 100mm (����, ������, �����%�, 
����+�%�) �&�+�
�� ���&���+��. ���;%� 
���&���+�� *����� �� *��#	&	 #���+�+� � 
��<�!� �� ;� &� � +�	
�& �� *�+&�
��: 
*�������, ��� #����<�� &� �� +	 	 &	^�� 
��&��	 ��*	����� ��*+��, ��
��&� 	 �����-
�����, ��&�����#����&�.  �� &� ���� #� �#-
���&�%� *+����: *��	
&� #� 	*#��%�. � 
�#��� �� ���� +��%� *����� �� �������&� 
��*	����� ��*+��, *������� *���+���<�&	 
*�+�+� #� ���� �&�+�� 	���� +� 	 &���� 
���	 �#�	
� 43 mm, � 	 ����� �&�+���� *-
+��&� *�+�� ��� �	*� ���� ������ ���
��� 
��;�. " +����	 +� ��� ��;� &� ��� +� �+��� 
	*#��%��� *�� �����+�	 ������. ��� &� 
����� ��
�� � ����������� ������;�� 
*���#�, � 	 +����	 +� %� 	*#��%� �� �-
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Posavina alerts would be issued in case of 45 
mm of rainfall, in Podrinje for some 55 mm, 
in Semberia for some 35 mm, and in Herze-
govina for around 70 mm. Modern techniques 
and technology, the development of numeric 
forecast models, and the meteorologist exper-
tize have recently been considered as crucial 
features of accurate weather forecasts and ex-
treme weather condition alerts.

In Republika Srpska, the year of 2010 was 
analized as a very/extremely rainy, and 2011 
as very/extremely dry. The results imply the 
neccesity to include the risk analyses on pre-
cipitation into the drafts of plan and strategic 
documents of RS (on a monthly level, and for 
shorter periods such as 5 minutes, or 3 days). 
The estimation of critical intensity tresholds 
for shorter intervals (5, 10, 15, 20, 30, 45, 
60, 90, 120, 180, 240, 360, 540, 720 min-
utes) is difficult due to lack of data because 
it requires a more complex methodology (the 
pluviometric tape input is analized in a com-
mon manner, which has been practically pos-
sible only in Banjaluka). Automatic stations 
that have recently been set at some locations 
in RS deal with this problem, but there are no 
necessary data for longer periods of time. Fre-
quent shifts of extremely rainy and dry years 
and their impact on droughts and floods affect 
the complexity of technical and technological 
solutions for irrigations systems, drainage, 
and dykes. In other words, extreme precipita-
tion should be a relevant parameter with the 
integral management of water resources in 
Republika Srpska. 

The precipitation anomalies in Republika 
Srpska (monthly and annually) in 2010 and 
2011 are provided in the following Tables.

���� �� +� ��&	 *+��� #� *&����� ��&���� 
#��<�. ��������, � �� ��� #� �+����	 	 
+�	
�&	 *���#�����: *������� � 45 mm, 
����%�  � 55 mm, �������&	  ��� � 35 
mm, � #� ����������	 � 70 mm. �������-
�� ��:���� � ��:����&�, �� ��#�& �	����
-
��: ����� *���#� � +��	
�+� ������-
��-+��*��
��� 	 ���&� ���&��� �<	
�� +	 
!����� +�� ��
��&�: ������+��: *���#� � 
	*#����%� �� ��+������ ������+�� +��%�.

����<� +	 �����#����� 2010.  �� ��� 
��;�� � ��+����� ��;��  � 2011. ����� 
�� ��� +	;�� � ��+����� +	;�� ����� 
�� �������&� ��*	����� ��*+��.  ���&��� 
��#	����� 	��#	&	 �� ��*:��+� 	�<	
�-
��%� �����#�  ��#����� ��+������: ���-
���+��: *&���, 	 �� +�	
�&	 *�������, �� 
�#���� *���+��: � +�����;��: ��	������ 
��*	����� ��*+��, ��� �� �&�+�
�� ���	 
��� � #� ����� ������+�� ��������� � 5 ��-
�	�� � 3 ����. "�������%� *������: *��-
��� �����
��: �����#����� 	 ������ ���-
���+��� ����������� (5, 10, 15, 20, 30, 45, 
60, 90, 120, 180, 240, 360, 540, 720 ���	��), 
��^�� &� #�� ���+����� *������, &�� &� 
�������&� ��^� (#�*�+ �� *�	�����!+��� 
������� +� ����	&� �� 	+����<�� ��
��, 
;� &� *�����
� �+�� ��� ��	�� +�� 
	 $�%& '	��). �	����+�� +������ �&� +	 
	 *+<��%� ���&��� *+���<��� �� *&���-
��� �����&��� 	 �� �&�;���&	 ��& *�����, 
��� �� *+�&� *������ *���� #� �	^� 
������+�� *����. ��+�� +�&��� ��+����� 
��;��: � +	;��: ����� � %�:� 	����& �� 
*&��	 **���� � +	;� 	��
	 � �� ��*���-
+�+� �� ��:��
��: � ��:��;��: �&�;�%� 
#� �#����%	 +�+���� #� ����%���%� ��� � 
���%���%� ��� � �#����%� ���������: 
��+�*�. ��	��� ��&�
���, ��+������ *�����-
�� ����� �� �	�	 ���� ����� *�������� �� 
���������� 	*���<�%� ����� ��+	�+��� 
��*	����� ��*+��.

������� ������&� *������� 	 ��*	����� 
��*+�& (* �&�+����� � �� ���;%�� ���	) 
	 2010. � 2011. ����� *���+���<�� &� 	 ����-
���� �&� +��&���.  
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Tab. 2. Precipitation anomalies in Banja Luka in 
2010th and 2011th

Tab. 3. Precipitation  anomalies  in Bijeljina in 
2010th and 2011th

���. 2. ���������  �������� �� ����	
� � ����	 
!��� � 2010. � 2011.

���. 3. ���������  �������� �� ����	
� � 
��	
"��� � 2010. � 2011.

 /Banja Luka 

/ 
period 

/
average 
1971-
2000 

/ Precipitation 2010 / Precipitation 2011 
/

amount 
(mm) 

/ 
anomal
y (mm) 

/ 
deviation 

% 

/ 
percentile 

/
amount 
(mm) 

/ 
anomal
y (mm) 

/ 
deviation 

% 

/ 
percentile 

/Jan 65.9 132.2 66.3 100.6 0.97 51.6 -14.3 -21.7 0.35 
/Feb 57.3 101.6 44.3 77.4 0.93 29.3 -28.0 -48.8 0.18 
/Mar 78.8 113.8 35.0 44.4 0.84 34.2 -44.6 -56.6 0.10 
/Apr 82.2 71.1 -11.1 -13.5 0.35 37.7 -44.5 -54.1 0.07 
/May 92.3 148.0 55.7 60.4 0.84 62.6 -29.7 -32.2 0.29 
/Jun 107.1 234.6 127.5 119.1 1.00 37.0 -70.1 -65.4 0.04 
/Jul 99.0 66.3 -32.7 -33.0 0.29 112.7 13.7 13.8 0.59 
/Aug 82.9 87.0 4.1 4.9 0.53 8.9 -74.0 -89.3 0.09 
/Sep 88.5 196.0 107.5 121.5 0.99 26.3 -62.2 -70.3 0.09 
/Oct 93.7 83.8 -9.9 -10.6 0.45 62.1 -31.6 -33.8 0.33 

/Nov 97.8 73.6 -24.2 -24.7 0.29 5.1 -92.7 -94.8 0.02 
/Dec 84.8 88.0 3.2 3.8 0.53 120.7 35.9 42.4 0.76 
/ann 1030 1396 366 35.5 1.00 588 -442.2 -42.9 0.03 

 
/Bijeljina 

/ 
period 

/
average 
1971-
2000 

/ Precipitation 2010 / Precipitation 2011 
/

amount 
(mm) 

/ 
anomal
y (mm) 

/ 
deviation 

% 

/ 
percentile 

/
amount 
(mm) 

/ 
anomal
y (mm) 

/ 
deviation 

% 

/ 
percentile 

/Jan 50.5 106.0 55.5 109.8 0.98 39.3 -11.2 -22.2 0.35 
/Feb 45.5 66.3 20.8 45.7 0.77 45.0 -0.5 -1.1 0.53 
/Mar 53.6 76.4 22.8 42.7 0.76 19.4 -34.2 -63.8 0.14 
/Apr 61.8 84.1 22.3 36.2 0.83 31.4 -30.4 -49.2 0.10 
/May 67.2 85.8 18.6 27.6 0.68 77.7 10.5 15.6 0.65 
/Jun 93.6 196.6 103.0 110.1 0.99 51.0 -42.6 -45.5 0.16 
/Jul 72.5 65.4 -7.1 -9.8 0.44 85.8 13.3 18.3 0.58 
/Aug 65.4 101.8 36.4 55.7 0.77 1.0 -64.4 -98.5 0.00 
/Sep 57.1 78.6 21.5 37.6 0.72 18.5 -38.6 -67.6 0.17 
/Oct 53.6 62.2 8.6 16.1 0.58 34.4 -19.2 -35.8 0.27 

/Nov 65.0 48.0 -17.0 -26.1 0.26 9.5 -55.5 -85.4 0.02 
/Dec 62.8 55.3 -7.5 -11.9 0.41 52.9 -9.9 -15.7 0.45 
/ann 748 1024 276 36.9 0.99 466 -282 -37.7 0.012 
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Tab. 4. Precipitation  anomalies in Cemerno in 
2010th and 2011th

Tab. 5. Precipitation  anomalies in Bileca in 
2010th and 2011th

���. 4. ���������  �������� �� ����	
� �� #
-
�
��� �� 2010. � 2011.

���. 5. $������	
 �������� � ���
%� �� 
2010. � 2011.

 
/ emerno 

/ 
period 

/
average 
1971-
2000 

/ Precipitation 2010 / Precipitation 2011 
/

amount 
(mm) 

/ 
anomal
y (mm) 

/ 
deviation 

% 

/ 
percentile 

/
amount 
(mm) 

/ 
anomal
y (mm) 

/ 
deviation 

% 

/ 
percentile 

/Jan 137.1 328.9 191.8 140.0 0.97 76.5 -60.6 -44.2 0.28 
/Feb 136.3 331.5 195.2 143.3 0.99 107.0 -29.3 -21.5 0.36 
/Mar 140.2 161.8 21.6 15.4 0.61 118.1 -22.1 -15.8 0.38 
/Apr 159.1 180.3 21.2 13.3 0.61 50.4 -108.7 -68.3 0.07 
/May 118.0 191.2 73.2 62.0 0.87 176.8 58.8 49.8 0.81 
/Jun 92.6 146.3 53.8 58.1 0.80 126.4 33.9 36.6 0.70 
/Jul 58.5 41.4 -17.1 -29.2 0.32 126.4 67.9 116.2 0.97 
/Aug 77.1 11.6 -65.5 -85.0 0.07 17.4 -59.7 -77.4 0.09 
/Sep 135.6 230.8 95.2 70.2 0.84 71.3 -64.3 -47.7 0.25 
/Oct 188.9 180.1 -8.8 -4.7 0.47 108.5 -80.4 -42.6 0.24 

/Nov 229.5 490.4 260.9 113.7 0.98 65.3 -164.2 -71.5 0.10 
/Dec 206.7 395.8 189.1 91.5 0.90 266.4 59.7 28.9 0.66 
/ann 1679 2690 1011 60.2 1.00 1310 -369 -22.0 0.13 

 
/Bile a 

/ 
period 

/
average 
1971-
2000 

/ Precipitation 2010 / Precipitation 2011 
/

amount 
(mm) 

/ 
anomal
y (mm) 

/ 
deviation 

% 

/ 
percentile 

/
amount 
(mm) 

/ 
anomal
y (mm) 

/ 
deviation 

% 

/ 
percentile 

/Jan 134.6 286.3 151.7 112.7 0.94 77.3 -57.3 -42.6 0.28 
/Feb 130.9 425.6 294.7 225.0 1.00 109.4 -21.5 -16.5 0.40 
/Mar 126.8 181.8 55.0 43.4 0.83 89.8 -37.0 -29.2 0.26 
/Apr 144.9 125.1 -19.8 -13.7 0.40 50.7 -94.2 -65.0 0.13 
/May 95.9 252.5 156.6 163.2 1.00 89.4 -6.5 -6.8 0.45 
/Jun 67.0 127.7 60.7 90.7 0.91 11.2 -55.8 -83.3 0.10 
/Jul 53.1 37.6 -15.5 -29.1 0.34 73.3 20.2 38.1 0.70 
/Aug 64.8 52.5 -12.3 -19 0.40 32.8 -32.0 -49.4 0.26 
/Sep 131.3 148.5 17.2 13.1 0.57 58.6 -72.7 -55.4 0.24 
/Oct 188.4 200.9 12.5 6.6 0.55 99.1 -89.3 -47.4 0.20 

/Nov 212.1 497.1 285.0 134.4 0.98 55.5 -156.6 -73.8 0.12 
/Dec 194.6 362.6 168.0 86.4 0.93 218.3 23.7 12.2 0.58 
/ann 1544 2698 1154 74.7 1.00 965 -579 -37.5 0.04 
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In 2010, most months had the positive 
precipitation deviation rate, with largest sur-
plus, in separate months, of 100% in north 
and up to 225% in the south of the country. 
There were no arid categories except some re-
gions in Herzegovina, where July and August 
were the driest months. 2011 was the driest in 
the past 100 years regarding the north of the 
coutry and one of the driest in the south re-
gions. August and November were extremely 
dry, with small amounts of precipitation es-
pecially in the north. There was only 1mm of 
rain in Bijeljina in August, which makes it the 
smallest value in the past 50 years, whereas 
Banjaluka in November 2011 had only 5.1mm 
of rainfall. This makes this month the driest in 
1883-2011 period. Surplus/deficit precipita-
tion in percentage in separate months and on 
annual level in 2010 and 2011 is presented in 
Figure 1. 

��� 2010. 	������ &� 	 +��� �&�+���-
�� ��� *#����� �+�	*�%� *�������, +� 
��&��;�� +	!����� 	 *&�����
��� �&�+�-
����- � 100% �� +&����	 � 225% �� &	�	 #�-
�<�. ��&� ��� +	;��: �������&� �#	#�� 	 
����� *���&����� ����������, ��&� +	 &	� � 
���	+� ���� +	;��. ����� 2011. ���� &� ��&-
+	;��&� 	 *+<��%�: 100 ����� �� +&����	 
��*+��, �� &� 	 &	^��� ���&����� ���� &���� 
� ��&+	;��&�:. ���	+� � ������� ���� +	 
��+�����  +	;��, + ����� ���
����� *�-
������, ���
�� �� +&����	. " $�&�<��� &� 	 
���	+�	 ��� +���� 1mm ��;�, ;� &� ��&��%� 
���&���+� 	 *+<��%�: 50 �����, �� &� 	 
$�%& '	�� 	 ������	 2011. �#�	
�� +��-
�� 5.1mm ��;��: *�������,  ;� ��& �&�-
+�� 
���  ��&+	;��&�� 	 *����	 1883-2011. 
�	!����/��!���� *������� 	 *�������� 	 
*&�����
��� �&�+����� � �� ���;%�� ��-
�	 	 2010. � 2011. ����� &� *���+���<�� �� 
*����	 1. 
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Figure 1.  Deviation of precipitation in 
2010. and  2011.

���;%� ��+*�&��� *��������� 
���
��� *������� *���+���<��� &� ���!�
�� 
�� +� �^� &���+�����&� +�������� *����� 
��+������: � %��� ���+��: *������� �� 
��#�������� ������;��� +��������. 

�����& 1. '
��	���	� �������� 
2010. �  2011.

���;%� ��+*�&��� *��������� 
���
��� *������� *���+���<��� &� ���!�
�� 
�� +� �^� &���+�����&� +�������� *����� 
��+������: � %��� ���+��: *������� �� 
��#�������� ������;��� +��������. 
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Figure 2. Annual distribution of percentile 
precipitation in 2010 and 2011

Interpretation: between 0.25 and  0.75 percentile belongs to the 
category of „normal“,  0.25 and less belongs to the category of 
dry and  0.75 and above belongs to the category of moist: >0.98 
extremely moist; <0.02extremely dry;between 0.02 and  0.08 
very dry;between 0.9 and 0.24 dry; between 0.76 and 0.91 rainy; 
between 0.92 and 0.98 very rainy. The blue shaded area belongs 
to the category of „normal“ i.e. from 0.25 to 0.75. percentiles.

�����& 2. *������ ������	
�� �
��
����� 
�������� � 2010. � 2011.

�	��
: �#���	 0.25 � 0.75 *��������� &� �������&� 
„������“, �+*� 0.25 +	;�� � �#��� 0.75 ���^�� 
�������&�: >0.98 ��+����� ���^�; <0.02 ��+����� 
+	;�; �#���	 0.02 � 0.08 ��� +	;�; �#���	 0.9 � 0.24 
+	;�; �#���	 0.76 � 0.91 ��;�; �#���	 0.92 � 0.98 
��� ��;�. ���� +j��
�� �� *��*��� �������&� 
„������“ �&. � 0.25 � 0.75. *���������.
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On the percentile graphs, it is easier to see 
data that are presented in Tables and that con-
firm the facts that 2010 and 2011 were extreme 
in their opposites regarding rainfall/aridity 
because out of 24 months 5 had values close 
to 0.50 percentiles (i.e. mean value) whereas 
other months belong to extreme categories 
(the area out of borders or close to borders 
of the shaded part is between 0.25 and 0.75 
percentiles). With an exception of 2-3 sum-
mer months in the south part of RS, 2010 had 
no months with precipitation less than 0.25 
percentiles, i.e. there were no dry categories, 
whereas in 2011 there were no rain categories 
with a 0-2 months exception.

April-October 2011 period (vegetation 
period) was the driest in last 50 years in towns 
of Banjaluka, Prijedor and Doboj, whereas in 
other towns it was among 4 driest for the pe-
riod in regard. The cause of the long-term dry 
period was the highly-developed burr of high 
pressure above West and Central Europe that 
blocked the zone circulation. North-Atlantic 
oscillation (NAO) have had positive values 
since February 2011, after a long period of 
negative NAO, which means relatively inten-
sive air circulation above north Atlantic. Still, 
this high-pressured burr blocked the outbreak 
of moist air mass towards the Europe. This 
weather condition is sometimes rather stable 
and can last for a few weeks or even months 
(World Meteorological Organization, 2011).

Weather stations of RS Weather Bureau in 
East Herzegovina are as follows: Trebinje, Ce-
merno, Nevesinje, Gacko and Bileca and they 
are typical of most precipitation on RS terri-
tory. Their participation in total precipitation 
in RS on annual level is nearly 50% and other 
50% goes down to some twenty other stations. 
It is no surprise if we bear in mind the fact 
that Crkvice (Krivosije) in Montenegro that 
is close vicinity has the maximum precipita-
tion in Europe. Taking into account all of the 
RS territory some 25 weather stations in 2010 
had the 42% surplus precipitation, and in 2011 
there was a 38% deficit in comparison to an-
nual average for the last decade. 

�� ���!������ *��������� ���;� +� 	-

��� � ;� &� �������� *���+���<��  � 
;� ��� 	 *���� �����%� �� +	 2010. � 2011. 
* +�� ��������	 ���� ��+������ ����� 
+	*���� #���� 	 *���%	 ��;�+��/+	;�-
+�� &�� � 24 �&�+��� ��%� � 5 ��� ���+�� 
���&���+�� 0.50 *��������	 (�&. +���%& 
���&���+��), �� +	 +�� +���� 	 �+�����-
��� ��� %��� ���+��� �������&��� (���+� 
�#��� ������� ��� ���+�� ��������� +&��
�-
�� ��&��� �#���	 0.25 � 0.75 *���������). �� 
�#	#���� 2-3 <���� �&�+���, 	 &	^�� ��&�-
�	 ��*+��, 	 2010. ����� ��&� ��� �&�+��� 
+� *��������� ��%�� � 0.25 *���������, �&. 
��&� ��� +	;��: �������&�, �� 	 2011, +� 
�#	#���� 	������ 0-2 �&�+���, ��&� ��� 
��;��: �������&� ��� +�� +	;��: � ��-
�����.

����� �*���-����� (���������� *�-
���) 2011. �� &� ��&+	;��&� 	 *+<��%�: 
50 ����� 	 $�%& '	��, ���&���	 � ��&	, 
�� &� 	 +����� �&�+���� ���	 
����� ��&-
+	;��&� 	 ��+��	�������� *����	. "#�� 
�	����&�� +	;�� *����� �� &� 	 ���� 
��#��&��� ������	 ��+�� ��#�	;�� *��-
��+�� �#��� #�*���� � ��������� ?��*�, 
�&� &� ������ #���� +��	&�%�. �&�����-
������+�� +������&� (NAO) ����� &� *#�-
����� ���&���+�� � !���	��� 2011. (���� 
�	^�� *����� +� ���������� NAO), ;� *-
���#	��&��� �������� �����#��� +��	&�%� 
��#�	:� ��� +&������� ���������. P*��, 
��& ������ ��+�� *����+�� ������ &� 
*���� ���^��: ��#�	;��: ��+� �� ���*-
+�� ��������. ������ ������+�� +��	���&�  
*����� &� ��� +������� �  �^� +� #���^��� 
� ������ +������ ��� 
�� �&�+��� (World 
Meteorological Organization, 2011).

������;�� +������ ���` �� *��	-

&	 P+�
�� ���������� +	: �����%�, ��-
����, ����+�%�, ���� � $����� � �� ���&	 
��&��;� *������� �� �������&� ��. ��:� 
	
�;�� 	 	�	*��� *��������� �� ���;%�� 
���	 �� �������&� �� &� ���#	 50% � 	 ��	-
��: 50% 	
�+��	&� �����+���� +����: �&��-
��: �����&�.  � �� ����� �� 
	�� �� +� ��� 
�� 	�	 
�%����� �� +� 	 ���^%�� W������-
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?Y���?��? �����P�? " �?�"$'PWP ����Y�> (�����#� 2010. � 2011. �����)
EXTREME PRECIPITATION IN REPUBLIKA SRPSKA (2010 and 2011 analyses)

Precipitation is a relevant climate element 
and the analyses of its parameters might over-
pass other climate extremes. Furthermore, it 
is highly important to intensify precipitation 
researches and improve the monitoring with 
reference to higher altitudes. The reasearch on 
precipitation extremes has ately been intensi-
fied, firstly due to extreme hydrological con-
sequences (�������, ���������, 2007; 
���������, 2010 � ��).

CONCLUSION

The paper presents montly precipita-
tion amounts in 2010 and 2011 with devia-
tions expressed in milimeters and surplus/
deficit percentage as well as the adequate 
percentiles that determine aridity/rainfall 
category in separate months, which further 
affect the reoccurence period. Extremely 
large amounts of precipitation based on the 
method of percentile distribution are those 
that overcome 0.98 percentiles, which prac-
tically means that this value is close to the 
absolute maximum, wehereas extremely 
small amounts of precipitation match the 
values less than 0.02 percentiles, i.e. they 
are close to the absolute minimum. 

Based on the hystorical weather data of 
the RS Weather Bureau, statistical analyses 
indicate that 2010 was characterized as very 
rainy/extremely rainy (43% surplus in com-
parison to 2000-2010 average) and 2011 
was very dry/extremely dry (38% deficit in 
comparison to 2000-2010) on both RS terri-
tory and most Europe. Researches indicate 
that both extremely dry and extremely rainy 
years were conditioned by an unusual at-
mosphere circulation above Europe. Shifts 

�� (Y���;�&�) 	 W��& ��� ����#� ���*-
+�� ���+��	� *�������. �+������ #� 
���� 
*�+�� ��, � 25 +������, 	 2010. +������ 
&� +	!���� *������� � 42% � 	 2011. ��!�-
��� � 38% 	 ��+	 �� ���;%� *�+&�� *-
+<��%� ������&�.

��^�+� *������� �� ������+�� ���-
����� &� �#	#���� *� �� �����#� +��: %�:��: 
*�������� ���� * ���	 �� *����#��� +�� 
+���� ������+�� ��+�����. �����, *+��� 
&� ��^� �����#������� �+���^���%� *���-
���� � 	��*�������� �������� �� ����� 
��+�����. " ���&� ���&��� �����#������� 
+	 �+���^���%� *������+��: ��+�����, *��&� 
+���� #�� ��+������: :����;��: *+<�-
���� (������� � ���������, 2007; �����-
����, 2010).

`�Y{"��Y

" ���	 +	 *����#��� �&�+�
�� ���
��� 
*������� ��� 2010. � 2011. +� �+�	*�%��� 
	 ����������� � +	!�����/��!����� *�-
����	��� �� � *��*���&	�� *��������� 
*���� �� +� �� ����<��&� ��
�� 	����	&� ��-
�����&� ��;�+��/+	;�+�� 	 *&�����
��� 
�&�+����� � �&� &� 	 ��#� + �&�������� �&. 
*������� *�����. ?�+����� ������ ���-

��� *������� ��#����� �� ����� ��+*�&��� 
*��������� +	 �� �&� *����;	&	 ���&���+� 
�&� ������ 0.98 *��������	, ;� *�����
-
� #��
� �� &� �� ���&���+� ���+�� �*+�	�-
�� ���+��	�	, �� ��+����� ���� ���
�-
�� ������&	 ���&���+���� ��%�� � 0.02 
*���������, �& �&� +	 ���+�� �*+�	��� ��-
���	�	 *�������. 

�� ��#� �+���&+��: ������;��: *-
������ ���` ��*+��, ��&�� ���&���+�� 
+����+��
�� �����#� *��#	&	 �� &� 2010. ��-
�������+���  �� ��� ��;�� � ��+����� 
��;�� (+	!���� 43% 	 ��+	 ��  *�+&�� 
2000-2010) � 2011. ����� �� ��� +	;�� � 
��+����� +	;�� (��!���� 38% 	 ��+	 �� 
2000-2010) �� �������&� ��*	����� ��*+�� 
�� � 	 ����� ��&��	 ?��*�. P+���^���%� 
*��#	&� �� &� � ��+����� +	;� � ��+����� 
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of extremely dry and rainy months over the 
last decade and their impact on floods and 
droughts make it neccesary to construct ir-
rigation and drainage systems as well as the 
dykes. 

��;�	 ����	 	+����� ��	��
�&��� ���-
�	����&� ���+!��� �#��� *��	
&� ?��*�. 
��&��� ��+����� ��;��: � +	;��: �&�+�-
�� 	 *+<��%& ������&� � %�:� 	����& �� 
*&��	 �������: **���� � ��+������: +	;� 
�����	 *����	 �#���� +�+���� #� ����%�-
��%� ��� � ���%���%� ��� � ����%� ��-
�������: ��+�*�. 
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