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Abstract

This paper describes the method of forest fire danger assessment in Poland
depending on dynamic weather changes. The degree of forest fire danger
influences the type of organizational actions, which the forest administration and
rescue units are obliged to take on a given day. Apart from that, an analysis of
basic meteorological factors influencing the degree of forest fire danger in 2007
and occurrence of forest fires in the fire season was presented.
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1 Introduction

The purpose of forest fire danger forecasting is to establish the likelihood of fire
on a given day and on the next day, depending on dynamic weather changes. The
degree of forest fire danger influences the type of organizational actions, which
the forest division or national park administration are obliged to take on a given
day (Table 1). In Poland, degree of forest fire danger risk is established with the
use of the IBL (Instytut Badan Lesnictwa, Forest Research Institute) method for
administrative units of the Polish State Forests, in 34 forecast zones (since 2008:
in 42 zones). Division of forest areas into zones is made by the General
Directorate of the State Forests on request of the Independent Forest Fire
Protection Laboratory of the Forest Research Institute. The following features
are used as the criteria for the division: degrees of forest fire danger risk,
presence of large, dense forest complexes, location in certain natural and forest
areas, climatic homogeneity, habitat and forest stand conditions, frequency and
size of forest fires, radio and telephone communications within the zone,
administrative division of the State Forests as well as the presence of large urban
agglomerations, industrial areas and high tourist traffic areas. The basic
organizational unit is a forest division (average area: ca. 20,000 ha).
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Table 1: Protective measures of regional directorates of the State Forests
and National Parks depending on actual degree of forest danger.

No |Type of activity 0 1 2 3

1. |a) Alarm-command points activated + + +

b) Maintenance of duties at the alarm-command
points also after working hours

c) Strengthening of duties at alarm-command points:
plenipotentiaries of the chief forest officer present
in the office or on stand by at home — with a
transportation means

+ + | +

d) Duties at observational points + + +
e) Dispatch of ground lookout patrols in particularly +
heavily endangered regions
f) Dispatch of aerial patrols + +
2. |a) Personnel of special fire suppression equipment
+ + | +
on stand by
b) Personnel of other technical suppression + +
equipment on stand by
3. | Public access to forest closed. Stand by for the +
whole Forest District or National Park personnel
4. | Take-off time needed for airplanes in the Forest 15-20(to 10| to 5
Acrial Bases min | min | min

5. | Coordination of activity by Regional Directorate of]
State Forests

2 Fire danger risk forecasting method

The degree of forest fire danger risk for a forecast zone is established on the
basis of the following parameters:
a) litter humidity in a pine forest stand of III age class (from 41 to 60
year), growing on a fresh forest habitat,
b)  relative humidity of the air measured at the height of 0.5 m above
ground level,
¢)  precipitation coefficient, correcting the degree of forest fire danger
risk.

Every day, at 9:00 and 13:00, current values of meteorological parameters are
measured at several auxiliary meteorological points for a given zone and
transferred to the forecast point of that zone. At that point, apart from
meteorological factors, the litter humidity value is established and the current
degree of fire danger for 9:00 and 13:00 is established according to Table 2.

If the measurement of litter humidity at the auxiliary measurement point is
not carried out, the precipitation coefficient calculated for that point corrects the
degree of forest fire danger risk specified for the auxiliary measurement point
(Table 3).
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Table 2: Degrees of forest fire danger risk (DFFDR) and the corresponding
values of litter humidity and relative humidity of the air.
DFFDR at the forecast Humidity value (in %) measured at
point and auxiliary 9% 13%
measurement points litter Air litter Air
No danger risk 0-60 96-100 0-40 86-100
0. degree 61-75 0-100 41-75 0-100
Low danger risk 0-40 86-95 0-30 66-85
1. degree 41-60 0-95 31-40 0-85
Moderate danger risk 0-20 76-85 0-15 51-65
2. degree 21-40 0-85 16-30 0-65
High danger risk 020 | 075 | 0-15 | 0-50
3. degree

Table 3: Principles of adjustment of the degree of forest fire danger risk for
the auxiliary measurement point.

DFFDR at the auxiliary measurement
point (mp) with precipitation at the
forecast point that is

Difference in precipitation [mm]

higher than the lower than the
precipitation at the | precipitation at the
auxiliary mp auxiliary mp

Precipitation value up to 5 mm

Difference up to 5 mm calculated degree remains unchanged

Difference from calculated degree is | calculated degree is
5.1to 10.0 mm increased by 1 decreased by 1
Difference from calculated degree is | calculated degree is
10.1 to 20.0 mm increased by 2 decreased by 2
Local precipitation calculated degree is degree assumes
difference exceeding 20.0 mm increased by 3 takes on the zero

Precipitation in the whole zone

o calculated degree remains unchanged
or constant precipitation

Generally speaking, forest fire danger risk forecasting is conducted by the
State Forests in the period of the so-called fire danger season in Poland, i.e. from
1 April to 30" September. Fire danger risk maps, prepared on a daily basis in
the fire season are published on an ongoing basis in the Internet, at
http://zagrozeniepozarowe.ibles.pl.

3 The basic meteorological factors and fire danger risk

The seasonality of forest fires occurrence is closely connected with the weather.
The volume of precipitation in the 2007 fire season was differentiated both as
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regards their occurrence in time and their distribution within the territory of
Poland. The total amount of precipitation was from 0.7 mm to 249 mm in
individual months and took on the multi-year norm values from 1 to 405%. The
highest amount of precipitation was recorded in August (on average, 231% of
multi-year norm, which corresponds to 155 mm of precipitation). Precipitation
that was significantly lower than multi-year norms (0-24%) and below the norm
(25-74%) within the territory of Poland occurred in April (Table 4).

Table 4: Basic meteorological factors and the litter humidity in the
particular months of the seasons.

Analysed | o Tour| v | v | vi | v | vin | x| Fire
factor season

01-05 |24h.| 13| 23| 23| 34| 25| 17 23

E}i‘]p”a“on 2006 |24h. | 20| 26| 18| 08| 70| 16| 26
2007 |24h.| 07| 39| 30| 55| 31| 35| 33
200—| 9 | 82 154 |17.5 202 | 189 | 125 | 155
i 2005 | 13 | 13.5 | 199 |21.5 | 24.7 | 245 | 189 | 205
emperature | 2006 |2 | 84 [14.6 1921244 [17.5 [145 | 164
cl 13 137 | 194 | 239 | 306 |21.5 | 22.0 | 21.9

2007 9 99 1162 [204 |19.6 | 193 | 127 | 164
13 |16.1 |21.0 243 |23.2 |242 [ 183 | 21.2
2001- 9 76 74 74 78 80 87 78
Relative  air 2005 13 58 58 59 61 58 65 60
humidity 2006 9 78 54 69 60 87 87 73
13 59 32 53 40 71 62 53

0
[%] 2007 |9 | 65 [ 71 [ 73 [ 78 | 81 | 88 | 76
13 | 45 | 56 | 58 | 65 | 63 | 69 | 60
2001—] 9 | 32 | 29 | 31 | 33 | 29 | 31 | 31
Liter 2005 | 13 | 26 | 24 | 24 | 26 | 23 | 30 | 25
T 9 | 36 | 32 | 27 | 15 | 43 | 31 | 31
ﬁzr]md“y 2006 399 [ 26 | 20 | 11 | 38 | 24 | 25

9 22 30 31 36 32 39 32
13 16 25 25 32 26 33 26

2007

In 2007, the average monthly air temperatures were significantly higher
(> 2°C) than multi-year average temperatures nationwide in the second decade of
April, in the third decade of May, in the first and second decade of June and in
the second decade of July. In the larger part of the country, temperatures above
the norm (0.5-2.0°C) occurred in the first and second decade of August and in
the third decade of September.

The lowest monthly average relative humidity of the air (< 70%) in the forest
fire season occurred nationwide in April and, in a large part of the country, in
May. In the period May-July, it exceeded, on average, 70% and in August-
September: 80%. The relative humidity of the air measured at the forest fire
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danger risk forecasting points in the fire season amounted to from 30% to ca.
85% and their average values (May-June) were lower than in the multi-year
period 2001-2005. Mean values of litter humidity on the national level ranged
from 10 to 55%, often exceeding 40%.

The lowest value of litter humidity occurred in April (lower by 10% than the
multi-year average). Low values (< 30%) occurred also in the second decade of
May and June. Mean monthly values in July — September were higher than the
multi-year averages by 3-8%. The average for the season was slightly higher (by
1%) than the multi-year values.

The highest forest fire danger risk (that was also significantly higher that the
multi-year period 2001-2005) occurred in April 2007 (NFFDR = 2.3) and in
May-June it was close to the multi-year period. The mean degree of forest fire
danger risk for Poland (NFFDR = 1.6) was close to the value referred to as “high
risk” (corresponding to “2” in the forecast scale). In the remaining months, it was
lower by 0.2-0.3 in comparison with the previous year. The percentage share of
occurrence of the third degree of forest fire danger risk for the fire season
amounted to, on average, 24% and was slightly lower (by 2%) than the multi-
year value. In April, it amounted to 54%, i.e. it was twice as high as in the period
2001-2005; in May (35%) it was close to the multi-year average, but in
September, it amounted to only 1-2% and in August it was lower by 12-19%
than in the multi-year period (Table 5).

Table 5: NFFDR and the mean indicator P(grpr-3) in the particular months
of the seasons.

Analysed | v THour | IV | v | vi | v | vin | x| FiT©
factor season
2001- 9 1.6 1.8 1.8 1.6 1.7 1.2 1.6
2005 13 1.7 1.8 1.6 1.5 1.7 1.3 1.6
NFFDR 2006 9 1.5 1.7 2.1 2.7 0.9 1.1 1.7
(average) 13 14 |16 | 20 | 27 | 0.8 | 1.5 1.7
9 2.3 1.8 1.7 1.4 1.5 0.9 1.6

2007 13 2.3 1.7 1.6 1.2 1.4 1.0 1.5
2001- 9 26 35 30 23 25 9 25
2005 13 29 34 27 24 31 16 27
Poerors) | 2006 9| 15 | 30 | 42 [79 |3 |3 [ 29
[%] 13 14 32 40 81 4 12 31
2007 9 54 37 26 17 13 1 25

13 53 34 24 12 12 2 23

4 Occurrence of forest fires during the fire season

In 2007, the second and third decade of April and the beginning of May were
characterised by more than 100 fires a day. In the remaining part of May and in
July-August, that number did not exceed 50 fires a day and in September, there
were less than 20 fires a day. The month with the highest number of fires was
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April (39% of fires, i.e. 2,767); that month, the number of fires was higher then
in the period 2001-2005 by 31%. The next months in terms of number of fires
were May (26%) and June (10%). The lowest number of fires in the fire season
occurred in September (3%, i.e. 195), that is, almost 6 times less than the average
in the multi-year period (see Table 5).

The total number of fires in early Spring (April-May) was visibly higher
(65%) than the number of fires in the previous year (26%) and the multi-year
average (38%) from the period 2001-2005. 90% of fires occurred in the fire
season, i.e. more than in the previous year (85%) and in the multi-year period
(81%).

Table 6: Number of forest fires in he particular months of the seasons.
Year April | May | June | July |August|September Fire

season

2001-2005"| 2,250 | 1,818 | 1,318 | 1,041 | 1,232 1,144 8,803

2006 1,406 | 2,014 | 1,674 | 5,502 268 488 11,340

2007 2,767 | 1,847 716 369 491 195 6,385

' Average from years 2001-2005.
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