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Forest Fires in Croatia in 2012:
A Comparison with 2003.
Marija Mokorić and Lovro Kalin, Meteorological and Hydrological
Service of Croatia

Summary

Climatological evaluation

During the summer of 2012, numerous extreme
forest fires occurred on the Adriatic coast, and even
inland. Until this year, 2003 was considered as
extreme by number of fires and size of the burned
area. Therefore, a climatological analysis of summer
months has been made, with respect to temperature and precipitation anomalies. According to the
results, both seasons were evaluated as extreme. In
addition, a synoptic analysis of weather types
revealed a significant increase of frequency of the
'radiative regime' (associated with dry and hot
weather) as well as the 'wind regime' (which can
intensify the fire spread). On the other hand, the
frequency of the 'precipitation regime' has significantly decreased. Verification of the Canadian Fire
Weather Index forecast has also been conducted,
pointing to relatively good skill of the forecasting
system.

An analysis of the summer months (June, July,
August) was made (Figures 1 and 2). The climatological analysis showed that average temperatures
on the Adriatic coast and coastal region in summer
period 2012 (June, July, August) were in the
‘extremely warm’ category by percentile distribution, with respect to 1961-1990. The temperatures
were mainly 3-4 °C higher than the thirty–year average. The amount of precipitation in summer 2012
was in the ‘very dry’ and ‘extremely dry’ categories.
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Introduction
In the summer period 2012, extreme and frequent
forest fires occurred on the Adriatic coast and
mountain region of Croatia. Some fires appeared
already in winter and spring months, but they were
most frequent – as usual in the Mediterranean area
- from June until August. In that period more
frequent forest fires also occurred in the continental
part of Croatia, atypically for that part of country. In
September and October the forest fire danger was
reduced due to the heavy rainfall.
Until this year, 2003 was considered as the most
extreme by number of forest fires and also by size of
burned area. The most frequent and dangerous
fires also occurred in the summer months, after a
long period of relatively dry weather. As in 2003,
the number of fires was significantly reduced in
autumn.

The temperature and rainfall conditions were very
similar in summer 2003. The temperatures were
mainly in the ‘extremely warm’ category and
amount of precipitation in the ‘very dry’ and
‘extremely dry’ categories.

Synoptic analysis
However, a synoptic analysis showed some important
differences between the summers of 2012 and 2003.
The analysis was based on weather types classified
in weather regimes. The radiative weather regime characterised by stable, dry and warm weather occurs most often in summer months, especially on
the Adriatic coast and the coastal region. This
regime is associated with anticyclone and weak
pressure gradients. The precipitation regime, associated with some rainfall, is less represented and is
connected with cyclones and the passage of strong
cold fronts. The wind regime, with strong north-east
(bora) or north-west winds, is relatively rare in the
Adriatic in summer. Another regime is the advection from north-west, with colder weather and rare
local instabilities.
The analysis of weather regimes (Figures 3 and 4)
showed that in 2012 the relative frequency of the
radiative regime on North and Middle Adriatic coast
increased, compared to the ten-year average 1986The European Forecaster
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 Figure 1
Mean temperature anomaly, with respect to climatological average (1961-1990.) with corresponding percentiles, for summer 2003
(left) and 2012 (right)

 Figure 2
Total precipitation anomaly, with respect to climatological average (1961-1990.) with corresponding percentiles, for summer 2003
(left) and 2012 (right)

 Figure 3
Frequency of different weather regimes
for Northern Adriatic for summer 2012,
compared to the period 1986-1995.
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1995. The relative frequency of the windy regime
has also increased. On the contrary, the frequency
of the preciptation regime has significantly
decreased. The relative frequency of the radiative
regime was also greater than ten-year average in
summer 2003 (not shown). The windy regime was
hardly present at all.

Fire Weather Index
Such weather conditions had a strong impact on
mean values of the Canadian Forest Fire Weather
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Index (FWI), calculated every day for 23 meteorological stations. The FWI index is determined every day
from noon weather readings only: temperature, relative humidity, wind speed, and rain (if any). Index
values fall into categories as follows: 'very small',
'small', 'moderate', 'large' and 'very large' (represented here by numbers from 1 to 5).
For 2012 (Figure 5), most stations had a mean index
in category 'large', except for the extreme west part
(Istria) and a small part of the inland with the category
'moderate'. At few coastal stations at the middle
Adriatic the index was even in the category 'large'.
In the last decade, such high average values compare only to the
record-high year 2003 (Figure 6).
However, in 2012 we experienced
frequent wind regime weather,
compared to 2003, when it
almost dissapeared. The wind
regime is particularly inconvenient in terms of fire spread.

 Figure 4
Frequency of different weather regimes
for Middle Adriatic for summer 2012,
compared to period 1986-1995.

 Figure 5: Mean category of FWI index for season 2012. (June, July, August).
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Forecast
Finally, the quality of the end forecasts needs to be
estimated also. At the Meteorological and
Hydrological Service of Croatia, FWI values are forecast daily (for the following day), based on the forecaster's subjective prediction of temperature, relative
humidity, wind and precipitation. Figure 7 presents a
comparison of the total number of forecast and
observed cases for a particular FWI category.

Results demonstrated the relatively good performance of the forecasting system, and the forecasts
can be regarded as being well calibrated. For the
category 'very large', the number of forecast cases
is somewhat bigger than the observed one. Still,
considering that the potential damage from such
disastrous events is enormous, this feature is even
desirable.

 Figure 6: Mean category of FWI index for season 2003 (June, July, August).

 Figure 7
Comparison of total
number of forecast and
observed cases for each
FWI category, for 23
stations (summer
2012).
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