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ABSTRACT 

The Wildfire Risk Forecast (WRF) remains a daily procedure conducted by the 
National Centre for Forecast and Monitoring of Natural Hazards (NCFMNH), 
which is part of the Institute of Geosciences, Energy, Water and Environment 
(IGEWE) of Albania. WRF is generated on daily basis, by the 
administrative unit (prefecture) and disseminated to the General Directorate of Civil 
Emergencies (GDCE) in order to help better coordinate fire-fighting activities.  

This study investigates the accuracy of the Wildfire Risk Forecasts during the 
2020 summer season by analysing fire occurrences over each prefecture of Albania 
for two components of wildfire forecast Performance, i.e., The Prefecture Hit 
Probability (PHP) and the Average Fires per Hit (AFH). 

The study has reveal
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INTRODUCTION 

Albanian territory is often affected by wild-
economic and ecological losses differing from year to year. Therefore, building an 

enabling the notification of risk levels is of key importance.  

s is The 
veloped in the CFFDRS [1]. 

Even though Canadian FWI is specifically calibrated to describe the fire behaviour 
in a standard jack pine stand Pinus banksiana typical of the Canadian forests [2], 
the index has successfully been used in countries where vegetation is dissimilar to 
Canada [3] such as Australia [4], New Zealand, and Malaysia [3]. Given such 
results, the Fire Weather Index module of the CFFDRS has been adapted for use in 
several countries.  

Furthermore, the Fire Weather Index (FWI) is currently being used by the 
European Forest Fire Information System, which is developed in the framework of 
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danger in Europe [5]. Yet, the FWI algorithms in EFFIS have been slightly changed 
to the original FWI System of the CFFDRS in order to better suit the remarkable 
differences in day length in European Union when going from the Mediterranean 
to the Boreal countries [6], [7]. Besides, EFFIS uses medium-range (1 10-day lead 
time) weather forecasts, instead of observations, to extend the advance warning.  

As a matter of fact, the Centre for Forecasting and Monitoring of Natural 
Hazards (CFMNH), at the Institute of Geosciences, Water and Environment 
(IGEWE), started to provide information about the Forest Fire Risk in the summer 
of 2011 delivering daily information on the upcoming risk of fires for the following 
day. Starting from the beginning of 2016, the FWI index delivered by EFFIS has 
been used in order to define the daily fire risk forecasts for each prefecture in 
Albania. As such, in order to comply with the categories of the Meteoalarm 
platform, CFMNH rates the Fire Danger into four levels of risk, unlike EFFIS which 
rates the Danger in six classes. Table one shows the respective thresholds used for 
each level of risk by EFFIS and by CFMNH. As seen in the table, CFMNH uses the 
same thresholds as EFFIS in order to determine the two lower levels; while, for the 
two upper levels, CFMNH uses the EFFIS thresholds of two gathered levels for 
each. Tha

  

Table 1. IGEWE vs. EFFIS Fire Danger Classes  

EFFIS 

Fire Danger Classes 

FWI ranges 

Very low < 5.2 

Low 5.2 - 11.2 

Moderate 11.2 - 21.3 

High 21.3 - 38.0 

Very high 38.0 - 50.0 

Extreme >= 50.0 
 

CFMNH  

Fire Danger Classes 

FWI ranges 

No Risk < 5.2 

Low Risk 5.2 - 11.2 

Moderate Risk 11.2  38.0 

High Risk >= 38.0 
 

This study aims to evaluate the Wild-fires Forecast Performance (WFP) in 
Albania during the summer season of 2017 using these thresholds and contributing 
to future improvements of the forecast with recommendations and suggestions. 

METHODOLOGY 

The relationship between the FWI values and fire occurrence has been 
investigated by several studies. In most of them, moderate to high correlations 

studies that investigated the correlation between FWI values and burned area have 
found poor to moderate correlation between them [11], [9].   
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Given those findings, the wildfire forecast Performance (P) in this study, has 
been evaluated by investigating the fire occurrence over the prefectures of Albania. 
The fire occurrence has been investigated on each level of risk according to the 
forecasts conducted each day during the summer. Two components have been 
analysed: the first one relates to the assessment of the Prefecture Hit Probability 
(PHP), conducted for each level of forecast alert following [Formula 1]; the second 
component analysed relates to the quantity of Fires per Hits considering that in 
many cases more than one fire per hit occurs. This component was evaluated per 
each Level of risk as an average value (Average Fires per Hit, AFH). 

The revealed PHP and AFH values have been assembled in three categories 
using the thresholds as shown in table 2 and table 3 rating the wildfire forecast 

PHP 
and PAFH).  

  [1] 

Where: 
PHP  - refers to the Prefecture Hit Probability 
Nr. of HITs  - refers to the number of prefectures exposed to the respective 

level of risk affected by fires. 
Nr. of Alerts  - refers to the number of alerts of the respective level of risk. 

Table 2. Thresholds of PHP used for categorising the Wildfire Forecast 
Performance 

  PPHP PHP PPHP PHP  PPHP PHP 

High Risk 

VERY 
GOOD 

70% - 100% 

GOOD 

50 % -70 % 

BAD 

>50 % 

Moderate 
Risk 

50% - 70% 
40 %  50 % >40 % 
70 % - 80 % <80% 

Low Risk 20% - 40% 
10 % - 20 % >10 % 

< 50% 40 %  50 % 
Very Low 

Risk 
0  10% 10 % - 20 % < 20% 

Table 3. Thresholds of AFH used for categorising the Wildfire Forecast 
Performance 

  PAFH AFH PAFH AFH  PAFH AFH 

High Risk 

VERY 
GOOD 

<1.5 

GOOD 

1.01-1.5 

BAD 

1 

Moderate 
Risk 

1.2 - 1.5 
1.5-1.8 

<1.8 
1-1.2 

Low Risk 1.02-1.2 
1.2-1.5 

<1.5 
1-1.2 

Very Low 
Risk 

1-1.04 1.04-1.16 <1.16 

Ultimately, a final Performance (P) has been estimated rating final wildfire 
forecast Performance as the rate of the component that performed better between 
PPHP and PAFH. 
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All evaluations were conducted for each Prefecture on a monthly and season 
duration basis.  

RESULTS  

The results are shown in two subsections: the first one containing general 
information with data on the number of forecast alerts issued by level and number 
of fires that occurred, and the second one containing the basic findings of the study. 

Distribution of Forecast alerts and Fires by Risk Levels 

A total of 360 forecast alerts has been considered for analyses during June, of 
 

fires were registered), of which, 
 

 

 
Fig. 1. The distribution of alert forecasts fire occurrence by risk levels 
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Table 4. Data on Alert forecasts, Fire occurrence and HITS by risk levels 

 2020   JUNE JULY AUGUST SUMMER 

High  
Risk  

Alerts No 7 7 14 
Fires No 16 9 25 
Hits No 5 5 10 

Moderate Risk Alerts 36 244 228 508 
Fires 3 86 155 244 
Hits 2 62 91 155 

Low  
Risk 

Alerts 101 19 42 162 
Fires 2 4 14 20 
Hits 2 3 9 14 

No Risk Alerts 223 5 72 300 
Fires 1 0 12 13 
Hits 1 0 11 12 

TOTAL Alerts 360 275 349 984 

Fires 6 106 190 302 
During June, a total of 360 forecast alerts were considered for analyses, of 

 indicated 

  

During July, a total of 252 forecast alerts were considered for analyses, of 

 rest 
Meanwhile, a total of 98 fires were registered countrywide, of which, a share of 

and graph 1). 

During August, a total of 326 forecast alerts were considered for analysis: a 

, a total of 190 fires were registered 

1).  

Wildfire forecast Performance by Risk Levels 

In June, Wildfire Forecast Performance of 

  The low ranking of the 
Prefecture Hit Probability was due to a very low hit rate for the respective Risk level 
(PHP 6%); the other component values revealed to be in line with the level (AFH, 
1.5).  
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r the second one (Average Fires per 
Hit); both components were not satisfactory due to low values of PHP and AFH 
(respectively 2% and 1).  

 

In July, 

Average Fires per Hit revealed high values (PHP, 71%) and (AFH, 3.2) that were 
in line with the respective risk level.  

Wildfire forecast Performance of  

for the second one (Average Fires per Hit).  The low ranking of the Prefecture Hit 
Probability was due to the very low hit rate for the respective Risk level (PHP 25%); 
the other component values revealed to be in line with the level (AFH, 1.28).  

the first component was not sufficiently satisfactory due to low hit rate (PHP values 
16%) while the second due to the significantly high quantity of fires occurring per 
Hit (AFH, 1.33).  

since no fire occurrence was reported in the prefectures exposed to this level of risk. 

In August

and Average Fires per Hit revealed high values (PHP, 71%) and (AFH, 1.8) that 
were in line with the respective risk level.  

component (Prefecture Hit Probability) was not satisfactory due to a relatively low 
hit rate inconsistent with the respective Risk level (PHP 40%) 

Table 4. Wildfire Forecast Performance on a monthly duration basis 
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Table 5. Wildfire Forecast Performance on a two-month-duration basis 

 

while the second one (Average Fires per Hit) due to the relatively high value of fires 
per Hit (AFH, 1.74).  

 

Fires per Hit).   

The low ranking of the second component was due to the very high value of 
fires per Hit (AFH, 1.75) 

 
where both components performed relatively values for the respective level (PHP, 
15%; AFH, 1.09). 

CONCLUSION 

for both components on both months the risk was alerted.  

The 
have generally low values on the first component (PHP). Nevertheless, while 
analyzing PHP in those forecast alerts, it is noticeable a decreasing rate from 

Prefecture Hit Probability in those levels could be probably credited to lower fire 
lightings by villagers and/or pyromania than to lower performance of the forecasts. 

the rate trend of this component could be included, would help in a better evaluation 
of PPHP.  

On the other hand, high values have been observed on the second component 

high Average of Fires per Hit, as revealed, could have been caused by a differing 
fire lighting activity amongst the prefectures, peaking probably in some of them, 
due to different awareness level and/or due to a different efficacity of the law and 
control on the irresponsible firelighters. As such, analyzes of the forecast 
Performance by Prefecture could help better understand the activity of the 
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population in different prefectures in Albania and improve the view on forecasting 
performance.  

  The contributor 
component for those final results were PPHP 
forecast alerts, and PAFH for  

RECOMMENDATIONS 

 Another study should be conducted aiming to define better levels of 
risk thresholds. An improved risk level division is expected to bring 
more balanced exposure by risk level as well as a revised accuracy for 

 
 Even though the affected area does not show a significant correlation 

with FWI Index, according to the literature, other studies on this topic 
should include an analysis on the relationship between forecast alerts 
and areas that have literally caught fire. 

 Other studies should analyse the fire forecast Performance by 
Prefecture in order to better understand the population of lighting 
activities.  

 The criteria used to categorise the wildfire forecast Performance 
should be revised. 
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