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AIR TEMPERATURES AND SURFACE WATER BALANCE 

 
Figures in this section present anomalies of the average air temperature and accumulated water balance and 

classified values of average air temperature and water balance in percentile classes for 60-days period from 

29
th 

August to 27
th 

October 2016.  

 

AVERAGE AIR TEMPERATURE ANOMALY (°C) 

29
th

 AUGUST – 27
th

 OCTOBER 2016 

AVERAGE AIR TEMPERATURE PERCENTILE 

CLASSES 

29
th

 AUGUST – 27
th

 OCTOBER 2016 

  
 

The latest 60-day accumulated average air temperatures (from 29
th

 August to 27
th

 October) 

were in the major part of the region in normal range. Cold period in the whole region occurred 

in the third decade of the September, later on colder and warmer periods have changing across 

the region. It warmed up at the end of October in the major part of the Balkan Peninsula.  

HOT SPOT 

 

 

Figure shows mean monthly air temperature 

anomalies recorded in September (reference period 

1981–2010). Major part of Balkan Peninsula 

experienced above average air temperatures for at 

least 1 °C, with the exception of Greece and Albania. 

Anomalies in central and eastern Peninsula were up to 

2 °C and at the north of the region, even up to 3 °C 

above the long-term average. Meanwhile Turkey had 

warmer western and colder eastern part, where mean 

monthly air temperatures decreased up to 2 °C below 

the long-term average. 
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60-days accumulated average air temperatures were above the long-term average to the mid of 

September, after than it decreased due to the colder periods. At the end of October, some 

scattered parts of lower than normal air temperatures were detected in the north-west of 

Croatia and Bosnia and Herzegovina, in parts of Serbia, Romania and Moldova and at the 

western coast of Greece and southern Albania, where air temperatures were up to 1 °C below 

the long-term average. Meanwhile in Turkey at the coastal part of Black Sea air temperatures 

were also up to 1 °C below the normal values, at the north-east up to 1.5 °C. Colder than 

normal were also in the parts of eastern Turkey.  

Noteworthy higher temperatures, up to 1 °C above the average were only in the central 

Montenegro and in parts of south-western Turkey.  

 
ACCUMULATED WATER BALANCE ANOMALY 

(mm) 

29
th

 AUGUST – 27
th

 OCTOBER 2016 

ACCUMULATED WATER BALANCE PERCENTILE 

CLASSES 

29
th

 AUGUST – 27
th

 OCTOBER 2016 

  
 

Heavy rain at the end of the first decade of October caused flooding in western Greece, 

northern, western and central areas of Albania and in eastern Romania. A few days later, the 

flooding also occurred in the northern and southern Croatia and in the north-western Bosnia. 

Precipitation excess reflected in 60-day accumulated water balance (from 29
th

 August to 27
th

 

October). Figure of percentile classes shows wetter than normal conditions almost all over the 

region, with amount of accumulated water balance classified in the highest 5 % of years in the 

record in the north-east of Balkan Peninsula, area which cover north-eastern part of Romania 

and southern Moldova, and also in some smaller scattered parts in the eastern Hungary, 

western Greece, south-western Serbia and southern Turkey. The highest water balance 

anomalies were detected in mentioned areas, in the north-eastern Romania water balance 

exceed the long-term average for more than 240 mm, in north-western Greece and southern 

Albania for about 210 mm. Water balance anomalies were detected mainly at the north-west 

of the Balkan Peninsula, up to 60 mm below the long-term average, in parts also higher, 

something similar also in central and southern Bulgaria. Meanwhile in parts of eastern Turkey 

60-day water balance anomalies were also up to 60 mm below the normal values, at the north-

west of the country, along the Black Sea coast up to 90 mm.   
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STANDARDIZED PRECIPITATION INDEX 

 
The drought situation with regard to the precipitation accumulation is presented by Standardized Precipitation 

Index (SPI). The SPI calculation is based on the distribution of precipitation over long time periods (30 years, in 

our case long-term average 1961–1990 was used). The SPI can be calculated at various time scales which 

reflect the impact of the drought on the availability of water resources. The long term precipitation record is fit 

to a probability distribution, which is then normalised so that the mean (average) SPI for any place and time 

period is zero. SPI values above zero indicate wetter periods and values less than zero indicate drier periods. 

Only the dry part of the extreme anomalies is presented on the maps.  

 

One month Standardized precipitation index for September (left figure below) shows almost 

no dry area across the region. Some minor parts where lack of rain was detected were at the 

north-west of the Balkan Peninsula. Rain shortages in three months time period were still 

noticeable in Moldova and in the north-eastern Romania, where SPI values were much higher 

than at the end of August, dry conditions remains also in eastern Bulgaria. New part of 

moderate dry conditions occurred at the north-west of the Balkan Peninsula.  

 

  
 

 

REMOTE SENSING – FRACTION OF VEGETATION COVER 

 
Fraction of vegetation cover (FVC) is vegetation index, based on multi-channel remote sensing measurements 

(data from Eumetsat's LSA SAF data base is used for products in this bulletin). FVC shows fraction of the total 

pixel area that is covered by green vegetation, which is relevant for applications in agriculture, forestry, 

environmental management and land use, it has also proved to be useful for drought monitoring. Values vary 

according to the vegetation stage and of course to the damages of possible natural disasters (including drought). 

FVC values are lower at the beginning of the growth season, the highest at the full vegetation development and 

then FVC slowly drops with vegetation senescence. Line shape depends on sort of the vegetation. 

 

Graphs below present the vegetation situation recorded on 31
st
 October in some regions of 

south-eastern Europe. FVC values for year 2016 are presented as green line. Graphs also 

include reference line (2007–2015) in black, and lines in red (year 2013), and orange (year 

2007) for comparison. 
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FYRO MACEDONIA 

Tikveš Region – Kavadarci Ovče Pole Region – Lozovo 

  
In FYRO Macedonia early vegetation start of this year’s season and overtake vegetation 

development in the first three months of the season were detected. In vineyard area of Tikveš 

Region, FVC values started decreasing and reached reference line in the middle of June, but 

increased again at the beginning of July and stayed around 10% above reference line until the end 

of October, when they got closer to the reference line again. Meanwhile in wheat growing Ovče 

Pole Region, FVC values dropped to average values in June and stayed close to the reference line 

until the end of the vegetation season. 

BOSNIA AND HERZEGOVINA (REPUBLIC OF SRPSKA) 

Region Lijevče polje – Laktaši Bijeljina 

  
Trebinje 

 

Vegetation development in Bosnia and 

Herzegovina was well above the reference line 

in first two or three months of the vegetation 

season. Small decrease was noticed in May in 

the north-eastern parts of the country (in 

Bijeljina), but FVC values remained above the 

average until the end of October. Meanwhile in 

Trebinje and Laktaši, fraction of vegetation 

cover decreased and reached reference line at 

the end of June, rose rapidly in the start of July 

and stayed well above the average in the 

following months. 
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MONTENEGRO – Podgorica 

At the beginning of the season FVC values were 

around the average, but increased above the 

reference line in the first month of the season. 

Since then and until the end of October 

vineyard vegetation development in Podgorica 

was above average. FVC values in August and 

September were around 20% above the average. 

 
ROMANIA 

Bucovina 

 

Favourable growing conditions, according to the 

FVC, were detected in this north-eastern part of 

Romania in the first half of the vegetation 

season. FVC values were well above average, 

but started rapidly decreasing in July and 

reached reference line in August. Decreasing 

continued into September, when the values were 

around 5 % below the reference line. 

REPUBLIC OF SERBIA 

Smederevsko vinogorje – Malo Orasje Vršacko vinogorje – Veliko Središte 

  
Very good vegetation start was detected in Serbia as well as at many other chosen locations in the 

region. A small decrease in vegetation development was then noticed in second half of June, but 

FVC values returned to the ones before and stayed around 10% above the reference line until the 

end of October in central Serbia (Smederevsko vinogorje), while in the north-east (Vršacko 

vinogorje) values decreased and reached the average about a month and a half earlier. 
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Figure below shows anomaly of accumulated monthly FVC in comparison with past nine 

years (2007–2015) and is used experimentally.  

 

From 10
th

 September to 9
th

 October 2016 

 
 

Fraction of vegetation cover anomalies from 10
th

 September to 9
th

 October shows deviations 

up to 20% along the mountain range of Carpathians and in the south-western parts of 

Bulgaria. Signals of small deviation were detected in some scattered parts of Slovenia, 

Croatia, Bosnia and Herzegovina, Serbia, Romania, Greece and Turkey as well. In other parts 

of DMCSEE region, the situation was close to normal.  

 

 

IMPACT REPORTS 

 

Drought in Romania affected an area of 1.16 million ha of agricultural land, mainly covered 

by maize and sunflowers. Production decreased for about 10–15 percent compared to the year 

2015. [1] 

 
[1] BR – Business Review, October 7, 2016  

http://www.business-review.eu/news/drought-has-affected-1-16-mln-ha-of-agricultural-areas-in-

romania-this-year-121332 
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OUTLOOK 

 

 
 

Figure presents the model simulations of the 60-days water balance anomaly (mm) for the 

time period from 8
th

 September to 6
th

 November. Water balance deficits are supposed to 

increase in the southern Balkan Peninsula, in Greece, FYRO Macedonia and Bulgaria, and 

also in Montenegro, southern Bosnia and Herzegovina, meanwhile in the north and east of the 

Peninsula water balance anomalies due to the long-term average should be reduced.  

Water balance deficit in the eastern continental part of Turkey is supposed to get smaller, 

while deficit at the eastern Black Sea coastline and in western part of Turkey will deepen.  

 

 

 

 

 

 

 

 

 
 

Methodology 
 

Drought monitoring bulletin is based on numerical weather prediction (NWP) model simulations over SE Europe, SPI index calculations and 

remote sensing. Precipitation data is provided by Global Precipitation data Centre (GPCC; gpcc.dwd.de). NWP simulations are performed 

with Non-hydrostatical Meso-scale Model (NMM, see: http://www.dtcenter.org/wrf-nmm/users/). Historical DMCSEE model climatology 

was computed with NMM model for time period between 1st January 1979 and 31st December 2015. European Center for Medium Range 

Weather Forecast (ECMWF) ERA-Interim data set (see: http://www.ecmwf.int/en/research/climate-reanalysis/era-interim) was used as input 

for simulations. Long term averages (1979–2015), used for comparison of current weather conditions, are obtained from simulated data set. 

Comparison of current values to long term averages provides signal on potential ongoing drought severity. 


