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2021 was again a drastic year that raised our concern about wildfires and their impactthe European

Union and itseighbour countries. Ové&r500 km? of land were buredin 2021 , more than twice the size

of Luxembourg, with over 1000 kn?r docdi R kmj o> 2~ o _ [\ m  \neawpik affjo@p nfj RP &mffy |
reservoirs of biodiversityThe damage caused in many of thegevaluable ecosystems will take many years

to restore. The Union Civil Protection Mechanism (UCPM) was triggered nine times in 2021 to support

affected countries in extinguishing fires and complement national capacities. Wildfires not only affected

EU coutries but impacted hard on some of our neighbouring countries in the Mediterranean region, causing

large numbers of human casualties and damage.

However, in this report we are not only taking stock on the damage caused by wildfires in 2021, but we
also lok at the impact of wildfires in 2022. Currently, 2022 is the year with the highest number of fires
since 2006. This is in addition tarhat is expected to beecordedas the most severe drought in Europe in
500 years The area burnt expands to over6®0 km? in the EU, the largest area burnt by wildfires since
2006. The UCPM was triggered 11 times in the same period to support with aerial and ground firefighting
forces to bring the wildfires under controAlthough the area burnt by wildfireas remarkablyextensive

this year, the number of victims caused by these fires has been contaitieginks to the prevention
measures implemented by the EU and its Member Stedes the enhanced preparegssand firefighting
operations of the fire management services

The EU continues to work on mitigating the impact of wildfires: the new EU Strategy on Adaption to Climate
Change, published in March 2021, sets out the framework for preparing for the unavoidable impact of
climate change. The 2021 new EU Forest Strafegsovides the basis forenhanced fire prevention and
climate resilience of our forests, building on the guidelines for prevention of wildfirgbese guidelines
include managing vegetation to avoid the accumulation of fuels on the ground.

Furthermore, in @21 the EU reinforcedhe UCPMapacityto increase the aerial firefighting means at its
disposal and to assist countries during this fire season. This reinforced capacity is coordinated by the
Emergency Response Coordination Centre (ERCC) of the EutGpéidrotection and Humanitarian Aid
Operations (ECHO). The support of the Joint Research Camtagh the provision of timely information
on ongoingforest fires, aids informed decisionmakingon dispatching theaerial means funded by the EU.

Thedrastic effect of wildfires in Europe, presented in this report for 2021, reflects many of the impacts
presented in the 2020 report. It is expected that these will be again included in the 2022 repatien the
dhk\"ohjafhocdnhfhn \ lyjvaluatef,. Widdiresaading frory wedt gogefsi and)aarpss
northern, central and southern European countries offer clear evidence of the effects of climate change.
The result is not only the expansion of the affected areas, but the longer duration ofiteeseason. The
latter now extends beyond the traditional summer months. Furthermore, the high frequency and intensity
of wildfires in the summer puts our firdighting services under unprecedented conditions of fire danger,
with aerial firefighting often losing its effectiveness, and ground firefighting difficult or impossible. The
trend of these unprecedented fires occurs not only in Europe, Middle East and North Africa, but across the
globe, as in California, Australia, South America, etc. It is tlsggrtial, along with enhancing preparedness
and response capacities, to prepare our population through education and awareaisasg campaigns to

live with wildfires, as they become more frequent and intense because of climate change.

The trend of wildfies in Europepossiblyaggravated by increased fire danger conditions under existing
climate change scenarios, calls for a comprehensive and coordinated approach to prevent and mitigate
wildfires. As mentioned in previous repoiitsthis series, it is negssary toreiterate that around96% of
wildfires in the EU are caused by human actioffhis means that pevention measuresnust be stepped

up and include a strong focus on raising the awareness of key stakeholdeduding rural actors in direct
contad with natural areas, as well as the enlarged population segmigrihgin the socalled wildland urban
interface Enhanced information on wildfire risk areas in Eurdpad new risk management practicesuch

as those recommended under the new EU Foi®isategy canresult in measures leading to a reduction in

the number of fire outbreaksnd the mitigation of their impact when thegccur. Moreover, the development

of early warning and information systems for wildfires can pave the way to evidebasedpolicy making

! https://ec.europa.eu/environment/strategy/forasstategy_en
2 https://op.europa.eu/en/publicatidietail-/publication/4e6¢cc1fi8b8a-11eb-b85¢-01aa75ed71al
3 https://publications.jrc.ec.europa.eu/repository/handle/JRC130136
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to protect our forests, restore those already damaged by wildfires and minimize the number of human
casualties, especially every summer.

Increasing firesuppression capacities is necessary. However, it will not be sufficient without, atahee

time, increasing efforts to prevent fire from igniting in the first place. There is a need for an integrated
wildfire risk management approach and a close collaboration between EU institutions and wildfire
management services and civil protection aorities. Exchange of good practices and experiences, and
information-sharing on wildfires is essential for a coordinated approach to wildfire risk management. These
exchanges are facilitated by mechanisms such as the Expert Group on Forest Fires, éne@xups under

the UCPM, and the European Forest Fire Information System. These mechanisms, coordinated by the
Directorate General for Environment, the Directorate General for Civil Protection and Humanitarian Aid
Operations, and the Joint Research Centespectively, could be put to further use: Only through better
information and stronger cooperation across the EU will it be possible to tackle the growing threat of
wildfires and their potentially devastating effects because of climate change.

Thisnewm™ kj mofhj ahoc H°Aj m nohAdm nhdi h@pmj k™" A Hd__g  h @
valuable insights, presenting national fire management activities and the actions taken at both national

and European levels during the fire campaigns in 20Zhus, it is an important source of information

supporting evidencédased policymaking and the design of current and future initiatives for mitigating the

effects of wildfires at the European Union and international level

Mariya Gabriel Pcl achcdom N D[ h_t F_h[I
European Commissioner European Commissioner for European Commissioner for
for Innovation, Research, = Environment, Oceans and Crisis Management

Culture Education and Fisheries
Youth

W/ e plorae




Executive summary

This issue of the EFFIS annual reportforest fires for  On the Commission side, EFFIS was initiated by the
the year 2021 is the 22 in the series This report is Joint Research Centre in collaboration with the DG
consolidated as highly appreciated documentation ofEnvironment. Due to the high support from the Expert
the previous year's forest fires in Europe, Middle EastGroup on Forest Fires, which constitutes the network
and North Africa. The section on national reportingof experts from the countries contributing to EFFIS, the
gives an overview of the efforts undertaken at natiah system was developed to an operational kv
and regional levels in the majority of countries in the supporting national and European policies and
EFFIS network. This is followed by information fromproviding the information basis for the discussion of
EFFIS on the evolution of fire danger in the Europearssues related to forest fires in the European
and Mediterranean regions and the damage caused byarliament. Currently, EFFIS provides operational
fires in the 43 countries on the network support to DG ECHO in the area of civil protection, DG
DEFISin the implementation of the Copernicus
Regulation[3] as well as to DG REGIO regarding the
implementation of the EU Solidarity Fund Regulation
[4] for critical fires. In 2015, EFFIS wascludedas a
component of the EU Copernicus Progr&mergency
Management Serviceswhich provides a legal and
financial basis for its operation under this framework
since then

The preparation and publication of the report aims at
improving cooperation with the members of tiexpert

Group on Forest FireEGFFespecially with regard to

fire prevention and climate change adaptation
measures in relation of firesOur common aimis to

maintain and protect our landscapes and natural
heritage, to avoid loss of human lives and to minimise
the damage caused to property by uncontrolled
forestfires. EFFIS provides an ideal platform for countries to
exchange good practices on fire prevention,

'Srhet am E(|):f|:|tge . Eijropea_nd Fgrest F_|r_e ﬂ;nfor?]"’monfirefighting, restoration practices and otherctvities
ystem ( ) IS to provide harmonisatbrmation o aie4 to fire management, and for the European

on forest fires and assessment of their effects in the Commission to update the forest fire services in the

pgnEuropean region. For this purpose, .Conaborat_'o%ountries on relevant initiatives at the European level.
with EU Member States and neighbouring countries

has been orgoing since 1998. EFFIS started as a pilotSince its first operation in the year 2000, the number

project of collaboration betwes the European of countries contributing to thénformation on forest

Countries and the European Commission in the area dires in EFFIS and receiving data from it has increased

fire information and fire prevention. steadily. The EFFIS system was used by government
organizations and citizens, witbver 414 000 users
from 197 countries in 2@1.

Currently, the EFFIS network constitu3 countries,
g including 5 EU Member States (Austria, Belgium,
% ) Bulgaria, Croatia, Cyprus, Czech Republic, Estonia,
Py i U Finland, France, Germany, Greece, Hungary, Ireland,
?ﬁ’k S T \ Italy, Latvia, Lithuanial.uxembourgPoland, Portugal,
5/% ) L = Romania, Slovak Republic, Sloverfspain, Sweden,
i and the Netherlands)13 European notEU countries
o 3 (Albania, Bosnia & Herzegovina, Republic Nirth
?«; - Macedonia, Georgia Kosovo, Montenegro, Norway,
E Serbia, SwitzerlandTurkey Ukraine and the United
P =~ Kingdon), and 5 MENA countries (Algeridsrael,
- g‘/ o T e T Lebanon, Morocco and TunisiéRussia is temporarily
e fﬂ VA | excluded from the network)
Figurel. EFFIS network (bIuEU; green: neiEU; pink:

MENA)

“http://www.europarl.europa.eu/plenary/en/parliamentary
questions.ht



1 Forest Fires in 20 21: Country reports from National Fire Services

1.1 Introduction to the 20 21 fire season

Tablel. Overview of the number of fires and burnt areas reported by the contributing countries in 2@°.

Number of fires Burnt area (ha)
Country 2011-20 | 2021 as % 2011-20 | 2021 as % Notes

2021 average | of average 2021 average | of average
Algeria 1631 2976 55 100101 38355 261
Austria 164 222 74 117 57 205
Bulgaria 349 499 70 3143 5140 61
Croatia 116 201 58 6660 13529 49
Cyprus 111 100 111 6612 1509 438
Czech Rep. 1517 1410 108 411 375 110
Estonia 32 74 43 33 111 30
Finland 1231 1245 99 785 543 144
France 4739 4323 110 15114 13373 113
Germany 548 923 59 148 743 20
Greece 1250 947 132 108418 24253 447
Hungary 1154 1331 87 2413 4956 49
Italy 5989 5418 111 151964 64819 234
Latvia 448 607 74 504 634 80
Lebanon 131 154 85 1508 1435 105 Average 20152020
Lithuania 46 157 29 11 102 11
Morocco 435 463 94 3064 2954 104
Netherlands 212 636 33 18 442 4 Average 20172020
North Macedonia 113 204 55 6796 4407 154
Norway 653 264 247 653 1027 64
Poland 3295 7383 45 894 3656 24
Portugal 8186 17713 46 28360( 130706 22
Romania 278 353 79 2101 2325 90
Serbia 75 127 59 1630 3983 41
Slovakia 101 244 41 159 456 85)
Slovenia 73 92 79 124 270 46
Spain 8780 11341 77 87880 96593 91
Sweden 4087 4740 86 861 4728 18
Switzerland 85 98 87 35 108 33
Turkey 2793 2631 106 139503 9095 1534
Ukrainé 659 1649 40 289 10708 3

5 Some countries do not report precise figures for fire numbers/burnt area and arenchtded in this table.
6 Data on forest fires reflect statistics obtained from forest users and owners, which are coordinated by the State Forestdgssagency
of Ukraine (73% of all forests in Ukraine).



1.2 European countries

The following chapters contain the reports from the

contributing European countries. The reports are

arranged in alphabetical order and comprise reports
from 23 Member States and other norEU members
of the EFFIS network.

1.2.1 Austria

Fire danger in th&021 fire season

The year 2021 did not bring any intense fire seasons
and the lowest number of forest fires since 2016.
Nevertheless, it was an exceptional forest fire year
due to the major fire in October in Hirschwang/Rax.

While several forest firedisasters challenged the
action forces around the globe, the situation in Austria
was far from extreme. As of today, 164 forest fires
were recorded, which is the lowest number since
2016 (141 forest fires) and only slightly more than
half the number of fies compared to the record year
2015 (280).

The total area affected by forest fires would have
been below average without the major fire in October.
Thus, however, 117 hectares of forest land were
damaged by uncontrolled fires in 2021. The last time
a large forest area was affected was in the heat and
drought year of 2003- about 122 hectares at that
time.

The weather over the course of the year was
characterised by a mildly humid beginning, followed
by a rather dry but cool April and a cold May. June
brought an exceptionally intense heat wave and
regional drought, and the beginning of July was
widely hot. Nevertheless, there was no particular
increase of forest fire events, which is probably due
to the cool and partly wet previous months.

Most forest fires in 2021 occurred in July (34),
followed by June (32). Only one forest fire was
recorded in January and December respectively
Lower Austria again recorded the highest number of
forest fires (48), followed by Styria (37) and Carinthia
(29). Only one forestire was documented in Vienna.

The rest of the summer had unsettled weather
conditions.

Two weeks of drought in October combined with a
south-facing slope, pine forest and wind favoured the
largest forest fire in decades:

Above Hirschwang/Rax in southdrower Austria, the
black pine forest caught fire over a large area.
Although the fire intensity was comparatively low, the
fire spread rapidly due to the impassable terrain and
the favourable conditions and could only be brought
under control after days. &ed on onrsite inspections
and drone flights, 88 hectares were affected after an
initial 50 hectarescorrected for slope the burnt area
was 109 hectares.

This forest fire covered a larger area than the
extreme fires in 2014 near Absam, Tyrol (80 ha) and
in 2015 near Lurnfeld, Carinthia (60 ha), although the
fire intensity was lower. The fire in Hirschwang/Rax is
probably the largest forest fire in more than sixty
years.

Fire occurrence and affected surfaces

With regard to the regional distribution, therig-term
trend is reflectedMost forest fires occurred in Lower
Austria, followed by Styria, Carinthia and Tyrol. The
lowest number of forest fires was registered in
Vorarlberg (3), Burgenland (3) and Vienna (1).
Regional hotspots were the valleys in theestern
Alpine and the eastern peslpine belt.

The forest fire distribution in the monthly comparison
shows the temporally wet conditions during the year.
In March and April only 51 fires were recorded, and
after a decrease in May (16 fires) the summer mins
June and July with some heat waves led to 66
documented forest fires. Thereafter, a wet and cold
August only brought two uncontrolled fires in the
forest. At the end of the season in October only four
fires were detected, but with the large forestré in
Hischwang/Rax 88 hectares of forest were burned.

The mean burnt area for a forest fire in Austria was
around 0.7 hectares in 2021, which is above the last
years but below the 1990s and early 2000s. However,
in previous years the number of documentesnall
fires is underrepresented, which is why there is a
larger average fire size.

The yearly trends in terms of numbers of fires, burnt
areas and average fire size since 1993 are displayed
in Figure2 below.

Injuries and loss of human life

There were only minor injuries and no deaths in the

- ranks of the fire brigades. In 2021, sixteen people
were injured in wildfires, most of them firefighbrs.
There were no fatalities recorded.



Fire causes 51

Most forest fires in the year 2021 were anthropogenic
caused. For 137 fire events (84%) human influence
was the most likely fire trigger. Negligence (e.g.
discarded cigarettes, hot ashes, fires out ofntmol)

was the cause of over 50% of all fires. For 15% of

34
34 32
26
25
the forest fires, arson was the assumed ignition
cause. Some fires were also caused by power lines, 16
sparks from trains or the exact human cause i
remained unknown. The 27 forest fires (16%) not
5
-
-

causedby human, were ignited by lightning strikes,
which is near the longerm mean (17%).
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Figure3. Number of fires by month in Austria in 2021.
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Figure4. Burnt area in ha by month in Austria in 2021.
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Fire fighting means

o

8553535555558 The Austrian fire brigades started to update their
() specific equipment (tools and clothing) forgfiting
forest- and wildfires. In the centre of excellence for
14Austria_ ° Ajm nohadm hadbcodi b»fhdi Ot n
' om\didi bnhdi hoc  had g_Hhjahoob
Vi _fho°orjhh\Vi _A Vi _Ah"rjiomjgh aj
3 adbcodi b»fhr m djalhime prhgvingiainfh h ~ h] °
fire brigade associations. In all 9 federal states there
are special trained units for fighting forest fires,
- especially as ground air support units. The teams
have specific training. The equipment includes
extinguishing containersfor helicopter use and
SESESSENRRRAE | | 11 auxiliary material for alpine use. Some provinces are
$38338355558555558555 550454058 equipped with specialized forest fire fighting trucks
© and pickup cars. There are currently efforts to

Figure2. Burnt areas (a), number of fires (b) and average ~Procure containers with forest firefighting equipment

fire size (c) in Austria from 1993 to 2021. that can be transferrd either by truck or by aerial
vehicles.
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Fire prevention activities and information

campaigns

With the Forest Fund Act 2020, the Austrian Federal
Government has endorsed a 350 million euro
investment and relief package for agriculture and
forestry to sugport domestic forests, thus creating for
the first time an economic basis for systematically
addressing the issue of forest fires in Austria. The
funding can now be used until 2025 to set up shert
and longterm preventive measures and implement
an integraed forest fire management in Austria.

https://www.parlament.gv.at/PAKT/VHG/XXVI/BNR/BNR_OdResearch _activities ainte _at

092/index.shtml

In 2021, the Institute of Silviculture at the University

National adaptation strategies / plan

With the Forest Fund Act 2020 and other project
activities (e.g. AFFRI 2, CONFIRM), several measures
are planned to adapt Austrian forests to climate
change, e.g. by the preparation of recommendations
for forest owners and forest companies for an
adaptive forest management to reduce the forest fire
hazard or through awareness raising measures for
the general public. Furthermore, a national action plan

is elaborated to better understand, prevent and
supress forest fires in Austria.

improving _fire

management
Current forecasts of forest fire danger in Austria have

of Natural Resources and Life Sciences Vienna started too coarse resolutions, are solely based on weather

a comprehensive assessment of the forest fire hazard
at municipal level for Austria. The fire danger maps
will help the national, regional anadtal authorities to
adapt their fire management plans.

Efforts to elaborate a national action plan to prepare
against the rising threat of forest fires were started
by the Federal Ministry for Agriculture, Regions and
Tourism. The final action plan will li&e result of a
collaboration between 17 institutions and will address
the necessary measures for the next 10 years to
better perceive, prevent and fight forest fires in
Austria.

Operations of mutual assistance

In Austria, the local fire brigades fight fest fires. The
local fire brigades are supported by the regional
structures of the fire brigade associations (e.g.
disaster relief units and specialised units). Aerial
means (helicopters, planes) were provided by the
ministry of the Interior (Mol), the Mistry of Defence
(MoD) and private companies. There is a close
cooperation between these partners, also in the area
of joint trainings and exercises.

Climate change

Climatic_conditions and how they impacted the fire
season

The Austrian forest fire regimecan have very
different characteristics depending on the seasonal
weather. In addition to a development such as in
2021, there were also years in which the spring fire
season failed and instead an unusually intensive
summer fire season (as in 2013) or late
autumn/winter fire season (as in 2015) was recorded.
Due to climate change and the increase in the
duration and intensity of dry periods and heat waves,
more intensive forest fire seasons are expected in the
future.

information and do not consider actual surface
moisture and vegetation conditions. The project
CONFIRM (Copernicust®&or Novel Highresolution
Wildfire Danger Services in Mountain Regions) aims
to integrate highresolution Copernicus Sentingl
and 2 observations on vegetation conditions with
LiDAR data, fire weather forecasts, socioeconomic
information, topographic ata and the Austrian forest
fire database to develop a novel, higtesolution and
satellite-supported integrated forest fire danger
system (IFDS) for Austria. The project partners exploit
novel satellite retrievals and stat®ef-the art
machinelearning mehods to develop daily
reanalyses and forecasts of forest fire ignition and
spread potential according to the requirements of
meteorological agencies, fire fighters, foresters and
infrastructure providers.

(Sourcs: Institute of Silviculture, University of
Natural Resources and Life Sciences, Vienna;
Austrian Federal Ministry of Agriculture, Regions
and TourismThe Austrian Federal Fire Brigade
Association, Austria)


https://www.parlament.gv.at/PAKT/VHG/XXVII/BNR/BNR_00092/index.shtml
https://www.parlament.gv.at/PAKT/VHG/XXVII/BNR/BNR_00092/index.shtml
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1.2.2 Bulgaria
Table2. Forest fire statistics for Bulgaria 201:2021.

Fire occurrence and affected areas Burnt area (ha) Fire causes (number) | Total
. ) ) Year Forest | Human numbe
According to the Executive Forest Agedaabase in Total | |0 ds lactivitieg aturaunknow ¢ 4o
2021, the number of forest fires in Bulgaria was 349 2012[12730| 12730 669 42 165| 876
and the burnt area is estimated to be B43.4 ha, with 2013| 3314| 3314 334 12 62| 408
413.7 ha of them burned by crown fires. The average | 2014| 916 916 128 3 20| 151
size per forest fire in 2021 decreased to 9 ha. The | 2015 4313] 4313 335 12 82| 429
biggest forest fire affected 466.6ha of forest 2016| 6340| 6340 472] 22 90| 584
territories. The largest number and area burnt by | 2017| 4569 4569| 433 14 66| 513
forest fires were reported in Regional Forest 2018| 1453] 1453 201 7 14| 222
Directorate /RFD/ Kardzhali (40 fires and 818 ha), RFD 2019| 5619] 5619 550 8 110] 668
Kustendil (44 fires and 785.5 ha) and RFD Plovdiv (37 20201 5258] 5258 350 13 136] 499
fires and 629.6 ha). More than I® of all burned 2021) 3143 3143 238 28 83| 349
. . Mean| 4766 4766 371 16 83| 470
forest areas in the country are concentrated in these
three RFDs.
Distribution of the burnt areas in 2021 according to [ r—
ownership is: 60000

7 State forest- 65%,
1 Municipal forest, 24%
1 Private forest, 11%.

50000

40000

30000

Burnt area (ha)

The main causes for the forest fires dimg 2021 are
as follows: 20000
9 Carelessness 228 in number (65%);
9 Arson- 10 in number (3%);

91 Natural- 28 in number (8%); 07
1 Unknown 83 in number (24%).

10000 +

The total number of fires, burnt area and average fire -
size from 1991 to 2021 is presented ifrigure5 and oo Bulgaria
forest fire statistics including causes are ifable2.

1400

The direct losses by fesst fires in 2021 are estimated
at only 80000 Euro, although the average losses for
the last 10 years total about 2000 000 Euro.
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Fire prevention activities

IS
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Activities for forest fire prevention are the priority of
the Ministry of Agriculture, Foods artbrests and the
Executive Forest Agency (EFA). Annually before th
active fire season, all regional authorities develop an
annual plan for forest fire protection of the forest
areas and an action plan for forest fire fighting. Those 3
documents are to be subitted annually to the 30
committee of representatives from EFA and to the
Directorate General for Fire Safety and Protection of
the Population.

(=]

40

Bulgaria

25 —

20 —

Average fire size (ha)

Injuries and loss of human lives 10 3 - - T

5
Unfortunately, the year of 2021 was marked by a S | —r T H ‘
tragic incident when at the begiing of August in the 2333585835 8588588 22082288
battle with the fire two foresters of the Southwest ©
State Forest Enterprise Blag_oevgrad lost their I|ve§, . Figureb5. Burnt areas (a), number of fires (b) and average
and another employee received severe burns. This is fire size (c) in Bulgaria from 1991 to 2021.
the first reported case in the country of loss of human
life by forest officials while fighting a fire.

(Source: Executive Forest Agency, Bulgaria).
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1.2.3 Croatia

Firedanger in 2021

The calculation of the average monthly danger class
for the occurrence and spread of vegetation fires for
the summer (June, July and August) 2021, which is
also the hottest and driest part of the year, shows

(Figure 6) that in Dalmatia the average class was

large and very large, and in the northern Adriatic
moderate and large.

45
44

43

Figure6. The average monthly danger class for the
occurrence and spread of vegetation fires for summer
(June, July and August) 2021.

The deviation of the average hazard class in the
summer season Kigure 7) compared ¢ the multk
year average (20032020) was positive in most
areas, and the most positive anomalies were recorded
in the interior of Dalmatia and on certain islands (Mali

Gj Odie'h Qdn' A G\nojgqj ' hCqg\l m$

deviation in the northern Adriatic (Raand Senj) due
to heavy rainfall in the form of showers.

46
45
44

43

13 14 15 16 17 18 19
Figure7. Deviation of the average monthly danger class
for the occurrence and spread of vegetation fires for
summer (June, July and August) 2021 compared to the
multi-year average (period 20032020) for the Adriatic
and coastal areas.

In conclusion, it can be said that this year's fire season
deviated from the average and that the risk of fire in
the greater part of the Adriatic and on the coast was
elevated, which ws additionally influenced by
situations with moderate and strong winds.

Therefore, warnings were issued for meteorological
conditions that may additionally increase the
probability of fire occurrence. There were most
warnings of the lowest level (yellowpnd 17 of the
medium level (orange). Fortunately, the highest level
warning: red, was not issued this year.

Fire occurrence and affected surfaces

In the period from 1 of January to 31 of December
2021, a total of 116 fires burned 8660 ha of forest
and other land owned by the Republic of Croatia and
private forest owners (state and private forests and
agricultural land that were burned as part of forest
fires).

In the area of state forests managed by Croatian
Forests L.T.D., in 2021 there were 111 firasded 327
ha were burned. This is a year with a bel@verage
number of fires and belowaverage burnt area.

Most fires (86 or 77%), and most of the total affected
surface (3976 ha or 92%) occurred in the region of
Dalmatia (karst area).

Table3. Burnt area according to land type.

Year | Area burned in forest fires (ha) )
) FBreSt FNorfore&t [T ‘othdl /' ) rota®
Agricultural

2010 753 267 101 1121
2011 6937 3106 5512 15555
2012 15515 6201 3106 24804
2013 942 628 429 1999
2014 120 45 23 188
2015 6569 1462 1385 9416
2016 4288 2698 114 7100
2017 31931 12560 4052 48543
2018 750 478 278 1506
2019 1304 498 377 2180
2020 13306 8148 2540 23994
2021 4222 1865 573 6660

It is important to point out that in 2021 the highest
number of firesoccurred in July and August: a total
of 63 or 54% of all fires by number, and 254 ha of
burned area or 71% in terms of arefrigure8).

odq"’
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Figure8. Monthly numbers of fires in 2021.

fire size can be seein Figure9.
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Figure9. Burnt areas (a), number of fires (b) and average

fire size (c) in Croatia from 1992 to 2021.
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The biggest fire of the 2021 fire season broke out

near Seget Gornji and spread to the area of Trogir,

Plano (part in the Cjt of Trogir, part in the City of

F\Oo g\$h \i_fA G\V]difh 2?\gh\o
municipality).

The fire started on August 2, and was reported at

,+5, 0h VoA N b ohBjmied' R Omj bd
(WGS 43°32'40"; 16°12'21"). It was localized on

August 5 at 1020 a.m. and extinguished on August 6

at 12:00 p.m.

Figurel0, Figurell. Images from surveillance camera of
Croatian Forest L.T.D.

It is important to note that fire on agricultural land in
this Report, asvell as in the Register of Forest Fires
in general, refers to those agricultural lands that were
burned as part of a forest fire and were then
recorded. In addition, numerous fires occurred in the
Republic of Croatia, which occurred and covered
exclusivelyagricultural land, but such fires were not
recorded by the forestry profession and they are not
presented in this report.

(Source: Directorate for Forestry, Hunting &
Wood Industry, Ministry of Agriculture, Croatia;
National Protection and Rescue Dirgeiie,
Croatig.
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1.2.4 Cyprus

Review of the 2021 season

The 2021 fire season in Cyprus was severe from a
variety of standpoints and will go down in history as
one of the most destructive. The country experienced
an aggressive fire activity, an abovaverage burnt
area and fire incidents with significant impacts on
people, communities and the environment. The
relative stable trend of the annual burned area that
was displayed since 2017, was interrupted abruptly,
mainly due to the catastrophic fire of the 3rdfduly,

at Arakapas community, Limassol District.

Fire danger in the 202 fire season

In January 2021, the weather in Cyprus was wet and
relatively warm. The mean air temperature was about
2.5°C above normal and the area average
precipitation was 115% of armal.

In February the weather was dry and relatively warm.
The mean air temperature was 2°C above normal and
the average precipitation was 26% of normal.

In March the weather was relatively dry. The mean air
temperature was 0.5°C above normal and the area
average precipitation was 66% of normal.

In April the weather was relatively dry and warm. The
mean air temperature was about 1.5°C above normal
and the area average precipitation was 54% of
normal. Extremely high temperatures were recorded
during certainperiods of the month, when maximum
temperatures were about 9 to 13°C above normal.

In May the weather was extremely dry and hot. The
mean air temperature was about 3.0°C above normal
and the area average precipitation was 0% of normal.
During the period 145 of May, extremely high
temperatures were recorded all around Cyprus, when
maximum temperatures were about 7°C to 14°C
above normal.

In June the weather was dry and relatively cool. The
mean air temperature was 0.5°C above normal and
the area average preipitation was 33% of normal.
Heat wave conditions prevailed during the period-28
30 of June, with maximum daily temperatures
exceeding 40°C.

In July the weather was hot and dry. The mean air
temperature was 1.5°C above normal and the area
averageprecipitation was 50% of normal. Heat wave

conditions prevailed during most days of the month,
when maximum temperatures were up to 7.0°C above
normal, exceeding 40°C. The highest monthly
temperature was 43.1°C, recorded on July 2.

In August the weathr was extremely hot and
relatively wet. The mean air temperature was about
2.5°C above normal and the area average
precipitation was 110% of normal. During the periods
1-7 and 1927 of August, extremely high
temperatures were recorded almost in all aread
Cyprus, when maximum temperatures were about
2°C to 8°C above normal. The highest monthly
temperature was 44.3°C, recorded on August 4.

In September, the weather was relatively wet and hot.
The mean air temperature was 1.0°C above normal
and the area aerage precipitation was 158% of
normal.

In October, the weather was warm and dry. The mean
air temperature was 0.5°C above normal and the area
average precipitation was 20% of normal.

In November the weather was dry and warm. The
mean air temperature waslaout 2.5°C above normal
and the area average precipitation was 56% of
normal.

In December the weather was relatively warm and
extremely wet. The mean air temperature was about
1.0°C above normal and the area average
precipitation was 188% of normal.

Fire cccurrence and affected surfaces

During 2021, Cyprus experienced 111 forest fires that
burned 6612 hectares, mostly forest and other

wooded land. Of these, 11 fires were over 50 ha in
size.

Table4. Number of forest fires and burnt @as in Cyprus
from 2017 to 2021.

Burned area (ha)
Number Forest and Agriculture
Year ) other
of fires | Total and other
wooded .
artificial land
land
2017 92 428 270 158
2018 131 1136 997 139
2019 99 733 494 239
2020 108 1305 1002 303
2021 111 6612 4791 1821
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Major fires in 2024

Arakapas fire

This followed an unprecedented heat wave that
lasted for 6 consecutive daysyhenCyprus suffered
one of the worst and most catastrophic fires in
decades. The fire broke out early in the afternoon of
July 3,near Arakapas community, Limassol District.
Fanned by strong winds, the fire swept through 9
nearby communities, which were forced to evacuate.
Four people died trying to escape the blaze. The
devastating fire burned 450 ha covered with forest
vegetationand agricultural crops. The aerial means
that were involved in the firdighting operation
included 9 national assets, composed of 4 aircraft
and 5 helicopters, 2 aircraft from Greece, 2 aircraft

Burnt area (ha)

from Israel and 2 helicopters from the British 450
Sovereign Bses in Cyprus. 100 | CYPTUT
Giolou fire 350

300

At noon of 19 September 2021, a fire broke out near
Giolou community, Paphos District. The blaze burned
600 ha, mostly of shrubland and agricultural crops.

250 A

200 1

Number of Fires

150 A
Agia Marina Xyliatou fire 100

The fire started on June 16, 2022 and destroy286 80 1
ha of pine forest, other wooded land and agricultural 0
crops.

Fire causes

~
o

Cyprus

@
t=1

Out of the 111 forest fires that occurred in Cyprus
during 2021, 18 forest fires (16%) were of unknown
origin. Regarding forest fires with known cause, most
fires were deliberatly set (52 fires- 56%), followed
by negligence (39 fires 42%) and natural (2 fires
2%).

The trends regarding both the number of fires and
burnt areas over the last 2 years (20002021) are
shown inFigurel2.
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Figurel2. Burnt areas (a), nhumber of fires (b) and average
fire size (c) in Cyprus from 2000 to 2021
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Fire fighting means

The aerial firefighting means that were available
during the 2021 fire season, consisted of 6 primary
aerial assets of which 4 were light type firefighting
airplanes and 2 were medium type firefighting
helicopters. In addition, 2 light type helicopters ahd
coordination helicopter were available for use as
secondary aerial assets, if needed.
Fire prevention activities and information
campaigns

The fire prevention program consisted of various
activities including fire break construction and
maintenance, @iel management and law
enforcement. Despite the COVID related
constraints, the level of preparedness and the
emergency response capability of firefighting forces
remained unchanged. For fire detection purposes, 46
lookout stations operated throughout éhfire season
and air and ground patrol missions were executed.
Moreover, numerous enlightenment activities aiming
to raise public awareness, were implemented.

Injuries and loss of human lives
During the 2021 fire season, 4 civilians lost their lives.
Opeations of mutual assistance

On the 3rd of July, Cyprus requested assistance
through the EU Civil Protection Mechanism (UCPM)
asking for support to tackle the massive forest fire
event at Arakapas community. Greece, Italy and
France offered assistance vithe UCPM. Moreover,
Cyprus requested assistance from lIsrael, based on a
bilateral agreement. Support to combat the fire
included the rescEU module from Greece composed
of 2 Canadair aircraft, 2 Aitractor aircraft from
Israel and 2 helicopters from the Bish Sovereign
Bases in Cyprus. In addition, the European
Commission's Copernicus Emergency Management
Service was activated to provide damage assessment
maps of the affected area.

On August 4, following a request for assistance from
Greece to tackle masee fires that were raging in the
country for days, Cyprus responded with 2 light type
airplanes and a ground team of 40 people with 2 fire
engines.

Climate Change

For a second year in succession, Cyprus experienced
an intense drought period combined witabove
average temperatures. Extreme heat wave conditions
persisted for consecutive days during certain periods,
unleashing recor<breaking high temperatures across
specific areas of Cyprus. Extremely high temperatures
prevailed during most days of the 2Rfire season,
reaching and exceeding 40°C and in certain cases
climbing to highs of 43°C 44°C.

(Source: Ministry of Agriculture, Rural
Development and Environment, Department of
Forests, Cyprys



1.2.5 Czech Republic

Fire occurrence and affected surfaces

Forest fires fighting and prevention is covered by the
Fire and Rescue Service of the Czech Republic.

In 2021 a total number of 1517 forest fires were
recorded and about 411 ha of forest areas were
burned. The total number of fires was around average
compared to the 10 years average (20:2020) of

1 410. The burned area was also almost the 10 years
average of 375 ha. The 2021 fire season was not as
severe as 2020, but considering total numbers, it was
one of the worst fire seasons in the last 20 years. As
usual, the fires were very often concentrated
according to the usual fire risk level over the country
(Figurel3).
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Figurel3. Forests with high risk level, usual situation
(Source: Czech Academy of Sciences, project CzechAdapt)

Table5. Number of fires, burnt area, economic losses and
casualties in Czech Republic since 2005.

Year| No. of| Burnt |Damagel Saved |Peoplg People

fires | area | caused| values | killed | injured

(ha) | m.EUR| m.EUR]

2005| 626 227 0.8 4.9 0 12
2006| 693 405 0.3 4.0 0 16
2007| 805 316 0.7 13.3 0 20
2008| 470 86 0.1 4.5 3 10
2009| 514 178 0.3 6.2 0 20
2010 732 205 0.2 5.0 1 12
2011|1337 337 0.3 6.5 1 27
2012|1549 634 1.8 26.2 2 30
2013| 666 92 0.2 3.0 0 7
2014| 865 536 0.3 3.3 2 10
2015|1748 344 0.7 24.7 1 33
2016| 892 141 0.2 7.8 0 6
2017| 966 170 0.3 3.4 2 9
2018|2033 492 0.6 10.5 0 35
2019|1963 520 0.7 12 0 31
2020(2081 484 0.7 10 2 21
2021|1517 411 0.3 7.1 0 15

*refers to the amount that would have been lost without
intervention
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Fire causes

The main causes for the forest fires are usually:
Al " bgdb i " hO+r
hCph\i Ah™r\ pn~

Injuries and loss of human lives

There were no people killed but 15 people were
injured due to forest fires in 2021. In total, there were

197 people injured and 9 people killed in the last 10
years due to forest fires.

The trends regarding the number of fires and burnt
areas from 1995 t02021 are shown inFigurel4.
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Figurel4. Burnt areas (a), number of fires (b) and average
fire size (c) in Czech Republi®95-2021.
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Firefighting means

It is very common, for bigger fires, to use large scale
helicopter support, for tactical exploration and for
aerial firefighting as well, using water buckets with up
to 2 500 litres of water. If needed, it is possible to ask
for army helicopters or some private planes in case
of emergency. Because of a rapid growth of the
number of forest fires and visible climate changes,
some decisions were made, such as buying special
fire tracks or a consideration of new aerial firefightin
means. The newest fire truck suitable for forest fire
fighting is the Tatra C\MO0 with a total water capacity e = .
of 21 000 litres of water, or special heavy armoured Figurel5. (from the left) CV 40_21006S3, CZS
firetrucks with high fire and explosives resistance 40_12000 (Titan), CZS 15_2000 (Tritan)
such as CZS 40 Titan or CZS 15 TritBigQrel5).

A a
POLICIE -

————

A . .
et . — o o

s sttty
e s il T

Figurel6. (Top) Army helicopters; (bottom) Police firefighting helicopter.

(Source: Fire and Rescue Service, General
Directorate, Czech Republic)




1.2.6 Estonia

Fire occurrence and affected surfaces

In 2021, 32 forest fires and wildfires were recorded,
burning 32.54 ha in total.

Table6. Forest fires in Estonia 2002021

Area (ha)
vear| Number Forest Nor Total | Average
forest
2005 65 74.6 10.3] 84.9 1.3
2006 248 | 1243.0 779.0] 2637.7 10.6
2007 64 58.2| 234.2] 292.4 4.6
2008 71 299.7] 979.5| 1279.3 18.0
2009 47 42.9 16.5| 59.4 1.3
2010 30 20.7 4.1 2438 0.8
2011 24 15.5 3.8 19.3 0.8
2012 5 2.5 - 2.5 0.5
2013 15 33.4 451 78.5 5.2
2014 91 67.0 9.8/ 76.8 0.8
2015 67 82.7 0.4/ 83.1 1.2
2016 84 117.7 5.2 1229 1.5
2017 61 24.6 8.4/ 33.0 0.5
2018 230 418.5 11.0f 4295 1.9
2019 143 56.5 12.7] 69.2 0.5
2020 24 119.8 70.7] 190.5 7.9
2021 32 32.5 0.02| 325 1.0

The first forest fire in 2021 was recorded in April, the
last one in September. The largest forest fire of 2021
occurred in May in the west of the country with an
area of 8.16 ha. The summer of 2021 was
exceptionally hot from the last part of June
throughaut July.

For the first time in history the access restrictions to
forests and other vegetated areas and sites with peat
ground were imposed in 6 counties (out of 15) from
the middle of July. Restrictions included the ban for
making barbecue, bonfires, srkimg and entering the
relevant areas on motor vehicles. Due to the
restrictions, active communication and -mite
inspections the forest fires were smaih size, the
burnt area was equal to or bigger than 1 ha in only 5
cases. The burnt area, number dfds and average
fire size for the years 20062021 are shown irFigure
17.

Comment about the data collection routine in Estonia.

The Estonian Environment Agency isdived in two
ways:
1 Onsite measurements of the forest fire areas were

19

It provided the opportunity to include smadize
forest fires as the result of the desktop analysis
exercise. This is no more the case for 2020 and
2021.

9 Compilation of national statistics on forest fires and
publishing those in Forestry Statistics Yeadk (see
")Yb)hrcVko mhlhjahoco
- + - + »hifps://keskkonnaportaal.ee/sites/default
[files/Teemad/Mets/Mets2020.pdf
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Figurel?. Burnt areas (a), number of fires (b) and average
fire size (c) in Estonia from 2000 to 2021

made (results are used in GHG reporting for LULUCF

sector). This is done in the following spring (so this
spring the forest fire areas of 2021 were
measured). All areas bigger than 0.lahare
measured. The Initial list of forest fires comes from

Fire causes

In 2021, 18 of the 32 fires were of unknown origin,
one was caused by lightning and the rest were of

the open data source of the Estonian Rescue Board. human origin.

Until 2019 it was possible to use the emergency call
centre logs (making it possible to assess better what
was burning and what was the cause).

(Saurce: The Estonian Environment Agency,
Estonia).

h°oNo\o


https://keskkonnaportaal.ee/sites/default%20./files/Teemad/Mets/Mets2020.pdf
https://keskkonnaportaal.ee/sites/default%20./files/Teemad/Mets/Mets2020.pdf
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1.2.7 Finland

Fire danger in the 2021 fire season Fire occurrence and affected surfaces

Based on information from the Finnish Meteorological 1he number of forest fires in 2021 in Finland was at

institute, the overview from summer 2021 was quite & Normal average level. There we2e357 wildfires in

a normal and average year in Finland. June and Finland last year of which 231 of them were

especiallyJuly was warm and dry in the whole of reported as forest fires. The totdburned area was

summer month. Fire warnings (days per month) for area. The average burned forest area per fire was

2021 are presented beIOW ”F|gure18 0.64 ha. The 10 yearS StatiStiCS from 2012 to 2021
are presentedn Figure20.

@FMI

Forest fire warnings
2021

Forest fire warnings 26-31 days / month

Forest fire warnings 21-25 days / month

Forest fire warnings 16-20 days / month

Forest fire warnings 11-15 days / month
Forest fire warnings 6-10 days / month

Forest fire warnings 1-5 days / month

Figurel8. Fire danger days in Finland 2021.

Fire causes Operations of mutual assistance

The most common cause of wildfires in Finland was There was information sharingetween neighbouring
humanactions. These caused more than 70%, mainly countries and the EU.

from accidents. The second biggest reason was

natural (less than 10% of fires). The reason for the Fijre prevention activities and information

fire could not be found in over 10% of the cases. campaigns

Loss of human lives 1 G bdng\lodji'hadm hdi _~shqg nm
and a ban on open fires

One person died and one was injured in tdarest Information campaigns

fires in Finland in 2021. Some people suffered from
burns in fires. Some of the wildfires caused damage
to buildings, and a few wildfires were caused by fires
from buildings or vehicles.

1 More ceoperation with other authorities and
institutes such as the Finnish meteorological
institute.
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The yearly trends in terms of number of fires and Fire fighting means

burnt area from 19962019 in Finland are shown in

Figure19 and Figure20. 1
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Figurel9. Burnt areas (a), number of fires (b) and average
fire size (c) in Finland from996 to 2021.
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Figure20. Total number of wildfires including forest fires
from 2012-2021.

Finnish military forces NKO helicopters are
available to extinguish forest fires.

More ceoperation between otheauthorities such
as the border guard.

Continuation of forest fire aerial officer education
for fire officers.

There is a goal to improve HNS (Host Nation
Support) systems for forest fires.

Continue to improve Finnish Forest fire capacities
for internationd assistance.

Helicopters (Border guard, army, private), helicopter
situation is better than last year.

Fire & rescue services (strong volunteer fire brigade
force, 15000 volunteers also in rural areas), €0
operation between rescue services (for example
Arctic Rescue Team)

New innovative equipment (harvesting machines
with water tank and hoses etc.)

Climate Change

Climatic_conditions and how they impacted the fire
season

In the future, the forestfire risk is expected to

increase in Finland and elsewheireNorthern Europe
due to global warming. However, so far, annual

burned areas in Finland have not increased
noticeably.
National adaptation strategies / plans and in

particular regarding plans to adapt the forest sector
to climate change in order to limiorest fire risks

Adig\i _“nhl\VodjiVghA]jm

Government in February 2015, specifies the main
objectives for forestbased business and activities

until 2025. The strategy was updated in 2019.

Research activities aimed at improvingre
management

The research named Forest fires in area of
Fennoscandia when the climate and the structure of
the forests changéstarted in 2019 and was finished
in May 2021.

Other development goals in future:

1

Northern European coperation (Aerial forst fire
fighting with RescEU forces etc.);

ensure early warning systems;
co-operation with rescue services;
new innovative solutions and equipment.

(Source: Ministry of the Interidfjnland)

nofh No
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1.2.8 France

Fire danger in the 2021 fire season

After a winter that saw rainfall accumulations
generally close to average, a period of rainfall deficit
led to strong operational activity in late March / early
April with several notable fires, particularly in the
SouthWest. This episode was followed lopld and
rainy weather which limited the risk, quite
continuously in the soutteastern quarter of France,
but more temporarily elsewhere, which led to a new
peak in activity at the end of April, withouany
notable fire but with some significant surfacéres
between 5 and 20 ha in sectors of the northern part
of the country that is less accustomed to fires.

Then the months of May and June were calmer as
usual, but a very marked drought settled on the coast
of the Occitana region, already in deficit athe start

of the year. This is reflected in the month of June by
operational activity a little more sustained than usual,
with several fires exceeding ten hectares.

In July the risk remained limited to this sector, with
an episode of strong winds in miduly bringing
several notable fires there. In the hinterland of the

Fire occurrence and affected surfaces

The data includes all the areas covered by fire
recorded in the National database (BDIFF = Database
on Forest Fires in France): forest fires in the strict
sense + other vegetation fireddoweverthe census

of other vegetation fires is still heterogeneous:
exhaustive in the SoutiWest, increasing in peer in

the rest of France, and no census in the historical
Prometheus database which covers 2/3 of the South
East (This iscalled AFERPU = Other Fires in the Rural
and Perurban Spacegtheir listing is optional and is
done without their surface).

Data autside the Mediterranean are therefore
artificially inflated by these vegetation fires. This
point should improve in 2023 with the merger of the
Prometheus sutbase with the BDIFF, which will make
it possible to have comparable data everywhere, but
with the inconvenience of a temporal break in the
method of accounting for burned areawhich should
be taken into account during interannual
comparisons.

In 2021, 15114 ha were affected bytotal of 4 739

southern zone and elsewhere in France, the drought fires in France.

was very slight due to recurring rainfall, and there
were very few forest fires, but an episode of hot
temperatures and low humidity in theorthern half
of France led to around thirty notable fires in standing
cereal and stubble fields which affected nearly 300
ha, fortunately withvery marginalspreads to brush
or neighbouring feest environments

At the end of July/beginning of August inghSouth
zone, a few rainy episodes followed by westerly winds
temporarily and locally reduced the risk, with
operational activity which sometimes was quite
sustained, but without any major excess. In mid
August, the heat wave that hit the eastern
Mediterranean countries moved west and reached the
south of France. Combined with several episodes of
strong winds, it generated very significant riskd a
peak of activity from August 16 to 20 with several
large fires, including the largest of the year in
Gonfarm in the Var. At the end of the month, the risk
spread to the hinterland and to the soutlvest,
hitherto relatively spared, with a few larger fires, and
even to the rest of France with a few more stubble
fires.

The month of September was then relatively ma
but with several heterogeneous rainy periods, which
ended up reducing the risk, leading to calmer
operational activity, a situatiorthat continued into
the autumn.

This balance is lower than last year buemains
slightly higher than the average of the last 15 years
(12260 ha for 4 186 fires from 2006 to 2020).
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The yearly trends in terms of numbers of fires and The 2021 distribution by zone and by type of fire can
burnt areas in France since 1980 are displayed in be found inTable7 and Table8 below:

Figure21. Table7. Burnt area in hectares.

80,000 Forest Other

70,000
60,000
50,000
40,000 A

France 2021 fire vegetation fire Total

SouthEast 10795 472 | 11267
SouthWest 1608 851 2459
Rest of 419 698 1117
mainland
France
Overseas 71 200 271
territories*

) Total France 12892 2221 | 15114

Burnt area {ha)

30,000
20,000
10,000

Table8. Number of fires.

Forest Other
(a) 2021 fire vegetation fire Total
9000 1 — SouthEast 1641 305 | 1946
8.000 SouthWest 261 872 | 1133

Number of Fires

7.000 - _ i Rest of 393 1158 | 1551
6,000 1 i mainland

5,000 1 = France

4,000 Overseas 16 93 109
3,000 - i territories*

2,000 | Total France 2311 2428 4739
1,000 - * Oversea territories = Réunion, Mayotte, Guyane

~

N

o
L

=]
!
|

FRANCHE COMTE

@
L

Average fire size (ha)

AUVERGNE
RHONE.ALPES

o ~N ~
FL LU — \
1
088 F—T 1"
000 F———3

y T T
o~ < © O Nt © © o © ® O N T © OO
© © @ DD DD D [=} QOO « « = «— «— I
o o o >0 00 [=} OO0 00000 o

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ IS NANNANQA

Figure21. Burnt areas (a), number of fires (b) and average
fire size (c) in France from 1980 to 2021.

Figure22. French zones.

2021 ranks 6th in the statistics of the last & years,
as can be seen ifrigure23 below:

burnt areas all France 2006-2021 burnt areas all type of fire 2006-2021

Figure23. Burnt areas categorised by land type (left) and region (right)
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Seasonal distribution

There is a peak in MareApril, setting a new record in
number compared to the previous 10 vyears.
Regarding burnt area, the pealkused by the single
fire in Gonfaron masks a generally beleawerage
summer Eigure24, Figure25).
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Figure24. Monthly distribution of number of fires
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Figure25. Monthly distribution of total burnt area (ha).

Carte des incendies de foréts de plus de 25 ha", France entiére - 2021
* surface estimée en phase opérationnelie

Total : 46 feux pour 12 536 ha

Figure26. Spatial distribution of the largedires (greater
than 25 ha).

SouthWest of France :

In 2021, 1133 fires affected New Aquitaine burning

a total of 2459 ha. This year is marked by the
importance of the winter fires occurring in the
Pyrenean zone, since300 ha concern the Pyrénées

Atlantiques region alone; i.e. 62% of the regional
burnt area in 2021. On the single day 20/02 more
than 1000 ha of vegetation was consumed around
the Rhune massif (Urrugne, Ascain) and in Licq
Athérey.

Over the past 16 years, 2021 ranks tenth among the
years wth the most fire starts, with around 250 less

recorded than the average. In terms of significant
figures, it should be noted that two monthly records
were broken: that of the maximum for the month of
April (322 fires) and that of the minimum in July (only
63 fires). The figures subsequently remained at
belowaverage levels until the end of the summer.

In terms of surface area, the year was the fourth
highest since 2006 with an exceptional share of
mountain events (monthly record in February greatly
exceedd with 1081 ha). By way of comparison, the
total of the burnt areas (663 ha) in the most sensitive
area of the Landes de Gascogne massif (departments
24-33-40-47), which usually represent the largest
areas, are well below the averages, with 400 ha less
burned.

South East of France

As at the national level, there is a peak in Maslpril
setting a new record in numbers compared to the
previous 10 years. The summer is then generally
below average but in reality very heterogeneous, with
significant activityon the coast, particularly that of
the Occitane where it is above average, and very
reduced activity in the hinterland and in Corsica.
Finally, the last 4 months of the year were particularly
calm.

Major fire

The most important fire of the year was the Gfamon

fire (Var department) on August 16. It started at the
end of the afternoon on the edge of a motorway
service area (originally from a cigarette butt) and then
developed very rapidly (in particular with many jumps,
favoured by extremely dry vegetatiorijrst in the
Plaine des Maures and then crossing the Massif des
Maures. It then remained active and continued to
expand for 3 days before being brought under control.
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The eventual damage was:

fTwo dead and 6 slightly injured, including 4
firefighters,

17500 people evacuated,

11 campsite destroyed,

f'more than 400 buildings impacted, including 130
completely destroyed, making it the most
destructive fire known in France.

ffmany natural areas of high ecological value
affected, including the Plaingles Maures Nature
Reserve, home to a large population of Hermann's
tortoise (protected species) which was tytleirds
burned.

The 6832 ha burned rank this fire in eighth position
among the 16 fires of more than ®00 ha recorded

in the southern zone sinck973, and was the largest ~ Figure27. Satellite image of the 17 August showing the
since 1990. fire still active in the north.

— &)

Figure28. Aerial view of buildings affected

Fire Causes fire cause 2021

Of the 4739 fires recorded in 2021, the majority
(2813) are of anunknowncause Among the other
fires, 52 are attributed to a natural causéightning),
1294 are of an accidental nature, and 580 fires are
of voluntary origin. The share of fires of unknown
cause is slightly above average, and the number of
lightning fires is unusually lowHigure29).

27%

N

® Unknown ®m Natural = Intentional Negligence

Figure29. Main causes of wildfire in France in 2021.
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Fire fighting means

To support firefighters funded by local authorities
(37000 in the Mediterranean departments, 700 in
the Landes massif), the Ministry of the Interior
deployed reinforcements thahcluded:

1 660 military Civil Protection Training and
Response Units (UIISC);

17 water bombers (12 Canadair, 5 Dash);

2 heavy water bomber helicopters (SupBuma);

3 reconnaissance and coordination planes as well
as about thirty rescue and command heliceps.

il
f
il

Under a protocol signed with the Ministry of Defence,
with funding from the Ministry of Interior, 45 men, 15
vehicles and three helicopters were assigned to the
work of protecting forests.

Finally, 24 reserve firefighters from departmental fire
and rescue strictly respecting the required
qualifications coming from different areas of defence
were positioned. At the request of theCentre
Opérationnel de Gestion Interministérielle des Crises

Thus, in periods of high risk, both national and local
resources are mobilized proactively according to the
danger levelto act promptly while the fire is still
manageable. The UIISC elements are deployed in the
most sensitive forests alongside local fire brigades;
water bombers provide armed air surveillance
missions §uet aérien armé GAAR), and the military
provide patraé alongside local actors (foresters,
firefighters, members of community committees for
forest fires).

The summer reinforcement mechanism mobilized by
the Ministry of the Interior until mieSeptember was
in high demand.

During the year, the civil water mobing aircrafts
were engaged oraround 200 fires. The majority of
these engagements were made between the middle
of July and the end of September. During the summer
of 2021, civil security aircraft carried out nearly 200
drops during 1700 flight hours,including 510 hours
in GAAR. 600 tonnes of retarding additive were

(COGIC) of the Directorate General of Civil SecurityConsumed

and crisis management, they were thus able to
supplement local arrangements on demand.

The effectiveness of the intervention mechanism
depends on its ability to act without delay by applying
a strategy of rapid attack for incipient fires based on
the forecast mobiliation of resources to combat
during periods of high risk. Ongoing cooperation with
Météo Franceand the Office National des Foréts
(ONF) makes it possible to have specifics on the level
of foreseeable danger to anticipate the danger and to
be more reactiven operational response in the event
of a fire.

Zone de competence
EMZ S Dot

v

MOYENS DEPLOYES POUR LA CAMPAGNE '

FEUX DE FORETS 2021

o

Figure30. Means deployed for the 2021 fire campaign.

The heavy helicopters recently integrated into the
operational system were engaged in around twenty
fires and carried out more than 400 drops during 80
hours of flight. The irgrest of this type ofcarrierin
the fight against forest fires has been confirmed
since 2019 and will be renewed in 2022.

In general, the level of commitment of the national
means is slightly lower than those of 2019 and 2020.
They were engaged on nearB0O0 fires during the
summer and the DGSCGC coordinated 020
men/day within the reinforcement columns in addition
to the operational device of ForMiSEafmations
Militaires de la Sécurité Civjle

Finally, the reinforcement columns of firefighters

were nobilized during the summer to reinforce the

preventive measures of the fire and rescue services
of the Mediterranean departments when the danger
of forest fire was particularly high

As in 2020, the DGSCGC coordinated the commitment
of the equivalent of arand sixty columns of
firefighters, generating an activity equivalent to
20 000 man/days. The peak of activity was reached
in  midAugust during unfavourable weather
conditions in Provence, which notably generated the
largest fire of the season (Gonfaron,&00 ha).

Finally, national land and air resources were engaged
on several occasions within the framework of the
European mechanism in Italy, Greece and Algeria.
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Fire prevention activites and information 1 In the southwest zone, it represents an

campaigns investment of approximately.2 million in works,

o . which benefited from the financial support of the
Communication campaigns @pmj k> Vi APidji A #\ kkmjsdh\o"
A national inte-ministerial campaign was launched EAFRD), the Ministry of Agriculture (approximately

by the 3 ministries (agriculture, environment and O,)0hhdggdji $" " hoc AM bdjilg
interior) in charge of prevention and control. It was and funding for forest owners and local

based on simple messages with pictograms, taken up ~ authorities organized within the DFCI Aquitaine

on several media supports are social networks and  #\ kkmj sdh\ o gt h O, ), hhdggdji
posters. Exampk of visuals are shown below: 82 km of tracks, 2 km of culverts, 24 fixed water

points, 23 portalle tanks and 9 automatic fire

detection towers. All maintenance of existing
equipment (42000 km of tracks and 3000 water

points) is carried out by the DFCI.

1 In the southeast and southwest areas,
prescribed burning sites for the maintenance of
particula areas in preparation for the season
were carried out by departmental or regional units
made up of firefighters and foresters.

The danger forecasis carried out by Météd-rance.

& Témoin d'un incendie
FEUX DE FORET . )
Les prévenir et s'en protéger % 1 Production of automatic hazard maps for the

sur 2

o whole of France based on diffen¢ indices for
e dead or dormant vegetation (spring/winter fires
#FeuxDeForet and field fires in summer) and living vegetation

estiaco
d'une impr

#FeuxDeForet (summer fires)
EN EN
: . S 1 In the southeast and southwest zone, provision
Figure31. Examples of fire prevention visuals of dedicated forecasters for the production of
1 In the southeast zone, this was supplemented by expert hazard maps and operatiohsupport.

information campaigns which were carried out at 9 In the southeastern zone, these forecasts are
departmental level (NUTS3) and the whole zone ~ gypplemented by monitoring the water content of

(NUTS1)fo publicize the preventive regulations the vegetation, implemented by foresters.
(limitation or prohibition of the use of fire, traffic

circulation in the massifs, clearing obligations, During summer

etc). and to disseminate safety recommendations. ¢ 5 thousand foresters took part in surveillance and
The Delegation for the Protection of the alerts (lookouts, surveillance, deterrenaad first
Mediterranean Forest(DPFM) has a website intervention patrols) for a total of approximately

(www.dpfm.f) which provides information on the 36000 days financed by the State and local
regulations and relays information relating to the authorities-:

prevention of forest fires.

. ) i 1 Interdisciplinary cells (forestry, firefighter,
T in the_ southwes_t zone, ocal [nformatlon gendarme or police) operated in most

campaigns also exist, and thBFCl Pefense des Mediterranean departments and are being set up

foréts contre lincendipAquitaine has a website in the southwest, to research the causes of fires,

(www.dfctaquitaine.f) and social networks which with the aim of directing the prevention and

also develop these themes.

Field equipment

1 In the southeast zone, this represents an

mvestrrent_ of approxmater.Oll.G million in The year 2021 was marked by the death of 2 civilians
works, which received financial support from the

. ‘ ) . o . uring the Gopfaron fire in the Var on August 16.
@ mj k' \ihPidjih#lkkmisdflg,, e B marg bR b e 0
- (N€ European Agricuftural FUnd 1or Ruralye e - massit which was poorly protected (poor

Dev_elopment); for the maintenance of existing quality of construction and insufficient clearing)
equipment (tracks, water pots, etc.);

improve the penal response.

Impacts on human lives


http://www.dpfm.fr/
http://www.dfci-aquitaine.fr/
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Operations of mutual assistance

The year 2021 was marked by significant support
from France to other European countries facing large
scale forest fires. France thus serthe following
within the framework of the EU Civil Protection
Mechanism(Table9):

Table9. Operations of mutual assistance in 2021.

Jul 24 |2 Canadairs in Italy Sardinia

Aug 4 |2 Canadairs in Italy in the Rome region

Aug 5 (241 personnel and around sixtyehicles ir
Greece

Aug 6 |3 Canadairs and a coordination aircraft in Gre|

Aug 10 |7 forest fire experts in North Macedonia

Aug 12 |3 Canadairs and a coordination aircraft in Itad)
Calabria

Aug 12 |2 Canadairs and a coordination aircraft in Alge

Climate Change

In the centre and the north of the country, the
cumulative dry and relatively hot years since 2017
have weakened certain forest stands, limiting their
growth and causing drying out.

These effects have been accentuated by pathogen
attacks (particularly bark beetles), which make the
affected stands much more sensitive to potential
crown fires (whereas these were infrequent in these
regions until now).

To deal with this extension of the fire danger to areas
that had hitherto been little affeted, the relevant
ministries have extended communication campaigns
and measures to raise public awareness of this
emerging risk throughout the metropolitan area.

A national network of forestry advisers is being set up
by the National Forestry Office.

Reseach activities aimed at improving fire
management

A study was conducted in 2010 by the National
Forestry Office, the National Forest Inventary and
Météo France on the evolution of the areas concerned
by the risk of fire throughout the metropolitan
territory. This study is being updated to aim to resolve
a number of points for improvement identified at the
time.

The first step, carried out in 2021, consisted of
producing a homogeneous vegetation sensitivity map
over the whole of France, based on data frometh
forest inventory, bioclimatic zones, exposure and soil
water reserves. This map, the illustration of which is
shown inFigure32, is intended to becombined with
simulations of meteorological parameters according
to 3 scenarios and 3 horizons which should be
produced in the autumn of 2022.

I 1 :ravee
2 Modirte
l ] 3 Moyense
-1 Forte
-1 Trés focte

Source : RUM - Base de fes DIGITALIS, L

SILVA (Univer sité de Lorrsine AgroP aris Tech-INRA)

Indice de sensibilité Brute de la végétation
aux incendies de forét estivaux.

s ¢ XRé Utile
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1.2.9 Germany

Fire occurrence and affected surfaces

According to the data supplied kthe authorities, in
2021 a total of 548 forest fires were reported in
Germany, corresponding to a burnt area of 148
(52 ha in deciduous forests and 9Ba in coniferous
forests). The number of fires and the total burnt area
were both lower than was recded in 2020.
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In 2021 the most affected province (Land) in terms
of total burnt area was Bayern, with Brandenburg
coming a close second. Between them these two
Lander accounted for over half of the total burnt area
recorded in the country Table 10, Figure 33).
However, a greater number of fisswas recorded in
Brandenburg. Four Lander (Bremen, Hamburg,
Saarland and Schleswiblolstein) did not record any
fires.

Tablel10. Burnt area in total and by forest type, and total number of fir€®deralRepublic of Germany, 2021.

Burnt area (ha) Number of
Coniferous forest Broadleaved forest Total fires
BadenWirttemberg 2.38 5.06 7.44 29
Bayern 9.41 32.71 42.12 22
Berlin 0.02 0 0.02 1
Brandenburg 38.78 3.11 41.89 168
Bremen 0 0 0 0
Hamburg 0 0 0 0
Hessen 0.39 2.16 2.55 29
MecklenburgVorpommern 14.94 0.08 15.02 28
Niedersachsen 2.73 1.69 4.42 98
NordrheinWestfalen 1.61 4.13 5.74 79
RheinlandPfalz 0.38 0.04 0.42 8
Saarland 0 0 0 0
Sachsen 1.66 1.52 3.18 34
SachseprAnhalt 22.66 0.57 23.23 40
SchleswigHolstein 0 0 0 0
Thiringen 0.5 1.28 1.78 12
Germany 95.46 52.35 147.81 548
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Figure33. Burnt area (left) and number of fires (right)

in Germany in 2021 by Land, ordered by total burnt area.
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In 2021 there were two peaks of the season: one in
Spring (April) and another one in JunEigure34).
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Figure34. Number of fires and burnt area by month in
Germany in 2021.

The economic damage caused by forest fires in 2021
is estimated to be around 0.67 milliofEuro Table
11). This is significantly below the figure for 2020 and
also below the longerm average from 1991 to
2021, which is 1.76 million Euro. The cost per hectare
burnt was estimated at £33 Euro/hectare.

Tablell. Losses from forest fires in Germany in 2021.
Yeal 2019 2020 2021

Total volume of [Sawlog size  135.5149.1 8.1
non-recoverable
Other
wood (1000n? 90.2 61.7 12.9
overbark)  [Total 225.7 210.7 12.9

\Wood & other
tangible losse¥ 1663 1596 659

Other) 558 598 659

Total 2221 2194 670
1) Estimate otthe stand expectation value less the stumpage value
plus consequential costs caused by fire (additional planting cost
etc.) as well as other material damage.

2) Other damage according to material value method (Koch) or
other comparable cost estimates.

Total value (1000
Euro)

In 2021, approximately 6.03 million Euro were spent
on prevention and control measure¥gblel2).

Tablel2. Expenditure on foresirie prevention and control.

Expenditure (1000 Euro) 2019 | 2020 | 2021
Forest service 4804 | 4883 | 5499
Other (public and private) 277 195 527
Total 5080 | 5078 | 6026

The trend of the burnt areas, number of fires and
average fire size in Germany for the years 1991
2021 are shown inFigure35.

6000

Germany

5000

'S
o
o
s

3000

Burnt area (ha)

2000

1000

3500

Germany

3000 -

2500 T

2000 -

1500

Number of Fires

1000 -

500 A

Germany

1.6 7

1.4 1 —

1.2 1

0.8 1 —
06
04
02 |

Average fire size (ha)

Figure35. Burnt areas (a), number of fires (b) and average
fire size (c) in Germany from 1991 to 2021



Burnt areas and numbers of fires categorised by land
and ownership type are detailedelow in Table 13
and Table14.

Tablel3. Type of land.

2019 2020 2021
Coniferous 1985.42 | 269.82 95.46
Nortconiferous 725.68 97.84 52.35
Total burntarea (ha) | 2711.1 | 367.66 | 147.81
Number of fires 1523 1360 548

Tablel4. Type of ownership

2019 2020 2021
Public 1339.42 | 169.25 88.86
Private 1371.68 | 198.41 58.95
Total burntarea (ha) | 2711.1 | 367.66 [ 147.81
Number of fires 1523 1360 548
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Fire causes and impacts

The main causes of forest fires during 2021 are
shown inFigure36 and Tablel5.

Within the category of accident/negligence fires
(Table 16), the majority (74) were caused by the
general public (campers, visitors, children etc.):.

Deliberate or arson,
92 fires, 17%

Unknown,
289 fires, 53%

Accident or
negligence,
160 fires, 29%

Natural,
7 fires, 1%

Figure36. Causes of forest fires in 2021.

Tablel5. Main causes of fires i2019-2021.

Number of fires Burnt area (Hectares)
2019 2020 2021 2019 2020 2021
Arson 244 253 92 134.04 40.81 20.05
Negligence (total) 514 374 160 1119.38 113.53 76.46
Natural causes (lightning) 93 32 7 18.67 11.89 0.48
Unknown causes 672 701 289 1439.01 201.43 50.82
Total fires 1523 1360 548 63.15 10.26 147.81

Tablel6. Detailed breakdown of negligence causes in 262@21

Numberof fires Burnt area(Hectares)

2019 2020 | 2021 2019 | 2020 2021
Agricultural operations 42 21 16 56.81 5.80 9.83
Logging and forest operations (including
prescribed burning) 73 54 25 6.34 4.46 3.22
Other industrial activities 1 0 1 0.00 0.00 0.08
Communications (railways, electricity lines, etc 16 10 7 28.81| 20.28 0.17
General public (campers, other visitors, childre| 183 177 74 4197 | 48.34| 19.70
Other (military, etc.) 199 112 37 | 985.45| 34.65| 43.46

(Source: Federal Agency for Agriculture and Food,
Germany).
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1.2.10 Greece

Fire danger in the 2021 fire season

The forest fire season for 2021 in Greece started out
with extremely high temperatures above the normal
level, inmost parts of the country. The precipitation
level, especially in May, recorded zero not only in the
Attica region but also in the southern mainland.

In addition, the summer of 2021, from the middle of
June until the end of August, was characterized by
abnormal high temperatures approaching a
maximum of 46 degrees Celsius, in the northern and
central continental parts of the country. This period
was considered the most notable heat wave in terms
of duration for the last 35 years. Due to the long
period of dought the risk of fire danger increased and
recorded large and notable fires between th& and
11™ of August.

Long term high pressure weather had led to a dry July
and August which was the main reason for 2021
being a year of high fire danger over mogiarts of
the country at the same time. Dry air had also caused
the vegetation to dry out, which also easily ignited
and gave a rapid spread of fire.

Fire occurrence and affected surfaces

The most notable forest fires for 2021 are listed
below:

119, 20 May h Schinos areaGerania mountain
13 August Eastern Mani

9 3-6 August in Attica area

13, 11 August in Evia island

1 4-5 August in Ancient Olympia

18 August in Gortynia area Arkadia

11 August in Rhodes island

According to information received from the local
ForestServices, a total number of 250 forest fires
were recorded across Greece, with an affected burnt
area of 108418 hectares on wooded and nen
wooded forest land. More specifically, 1080
hectares were burned on wooded forest land and
7 228 hectares werereported on norwooded forest
land. The majority of fires (899) resulted in less than
1.00 hectare of burnt area.

From the current provisional results, there is a
significant increase in the total number of fire
incidents not only from 100 to 500 hectaref
burned area with twentyfive (25) fire incidents for
2021 compared with the previous fire season with
four (4) fire incidents, but also in the larger fires

In 2021 nineteen (19) fire incidents were recorded

with a total burned area greater than 500 hectares

for, in comparison with 2020 when three (3) such fire
events werenoted Figure37, Tablel7).

The yearly trends in terms of numbers of fires, burnt
areas and average fire size in Greece from 1980 are
shown inFigure37.
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Figure37. Burnt areas (a), number of fires (b) and average
fire size (c) in Greece from 1980 to 2021

Table17 shows the number of fires and burnt area in
Greece in 2021. These numbers are still provisional
and are likely to rise when the compilation of fire data
will be completed.



Tablel7. Number of fires and burned area in 2Q2by regional forest administration
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FOREST Number of fires Burned area (ha)
ADMINISTRATION <1 | 1-5 |5-100 [100-500| >500 Non

AUTHORITIES Total ha | ha | ha ha ha Total Wooded wooded
MacedoniaThrace 201] 132 38 28 3 0 1840.6] 996.83| 843.77
Epirus & Western Macedonia 251| 185| 45 18 1 2| 12175.66] 12094.3] 78.36
Thessaly and Central Greece 270| 187| 38 33 9 3| 43724.3] 42548.7| 1175.61
Peloponnese, Western Greece & lonian 298| 218| 49 12 9 10| 37064.2| 33821.3] 3242.9
Attica 48| 28 6 9 1 4 12749.7] 10943.8[ 1805.91
Crete 166| 141| 14 11 0 0 289.49] 208.63] 80.86
Aegean 16 8 5 1 2 0 577.8 576.47 1.40
TOTAL 1250*|899|195| 112 25 19| 108418* | 101190 | 7228.81
* provisional

Latitude: 38.12022793 Longitude: 30 30029297

MAnpogopieg

Figure38. Map with the most notable fire locations in Greece in 2019, 2020 and 20&burce: Aristotle University of

ThessalonikiLaboratory of Forest Management and Remote Sensimigp://epadap.web.auth.gr).

Fire fighting means and information campaigns

In 2021 the Fire Brigade personnel consisted of The Fire Brigadeof Greece has a total of $74
18 453 people, 11399 of whom were permanent
personnel of the Fire Brigade dealing also with distinguished as follows:
structural fires, 2497 were personnel employed with
a five years contract and 310 were seasonal

personnel, hired for forest fire suppression activities.
A further 105 civil service staff and 232 volunteer

fire fighters were also involved.

Table18. Firefighting means

vehicles of various types. These vehicles are

Firefighting vehicles 1965
Support vehicles 1223
Special vehicles 233
Motor cycles 164
Total 3574
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The aerial means used during the 2021 campaign are Climate Change

shown inTable19.

Tablel19. Aerial means participating in the 2021
campadgn.

National fleet

Injuries and loss of humalives

Climatic conditions and how they impacted the fire
season

There were a few weather and climate events in 2021

Availabilit including floods, heavy snowfall, heat waves and
Type Number |51 (ma)zl) wildfires.

Aircraft CL415 L4 6 During the period from 22nd of June until the end o
Aircraft CE215 13 9 August the heat wave conditions prevailed on the
Aircraft PEZETEL 18 18 central continental parts of the country. The
Helicopter SUPER PUMA > 2 exceedinty high temperatures above 39 degrees
332 L1 Celsius recorded in several stations daily combined
Helicopter BK 117 CL 3 3 with the intense drought period, and the Greek
Helicopter CHINOOK 3 3 mainland expeéenced mega fires.
Aircraft G130 1 1 The climate is changing and it is increasingly clear
Total 48 43 that Greece must increase its preparedness to deal

Leased air means with wildfire campaigns enhancing the prevention and

Type Availability 2021 protection.

Medium Press Helicopters 12
Heavy Duty Helicopters 10
Personnel Helicopters 6
Personnel Transport >
Aircraft
Amphibious Medium Type 1 (Source: Ministry of Environment and Energy;
of Aircraft Directorate GeneraFor The Forests And The
Lightweight Type of 6| Forest Environment, Greece).
Aircraft
Total 37

During the firefighting period of 2021, thirty three
(33) Fire fighters were injured and one (1) citizen was
killed.

Operations of mutual assistance

The contribution and the assistance of other countries
was remarkable by sending firefighterfire-fighting
vehicles and aircrafts not only from the members of
the European Union (Austria, French, Germany, Spain,
Croatia, Poland, Slovak, Sweden, Czech Republic), but
\'gnj hamj hhjoc"’
Kingdom, Russia, Turkey, Qatksrael).
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1.2.11 Hungary

Fire danger in the 2021 fire season

FWI derived data and values were reported
throughout the whole fire season by the Forest
<pocjmdot h #A<3$) Hh A<h c\ nh
service to monitothe daily fire danger situation.

83% of the usual amount of precipitation fell in 2021,
and its distribution was extreme both in space and
time. Examining the precipitation amount, it can be
said that less precipitation than usual fell in a
significantpart of the country. There were only small
regions where the amount of precipitation was the
same as the longterm average. The largest negative
anomaly occurred in the Great Plain. March and June
were very dry. This summer was the 5th warmest in
the last 120 years.

During the second half of February and the entire
month of March, there was little or no precipitation on
most days. Due to the dry period, the number of forest
fires began to rise sharply on the penultimate day of
February. The firgisk periodasted until mid April. Of
the 45 days between February 27 and April 12, there
were 27 days with 10 or more forest fires. The spring
drought period ended in midpril. The number of
fires was also lower than the average of the last
decade. The second dnyeriod developed in June,
when more forest fires occurred compared to the
average of the last ten years. After the dry June, July
turned out to be wetter, so the number of forest fires
was low. During the second part of September the
number of fire incidets increased, which was not a
known phenomenon until now. The end of the fire
season is indicated by the decrease in the number of
fire incidents and the end of risky days. This period
has been pushed to the last days of October.

The daily values of the FWWrom June to the end of
September were above the average of the last 40
years in Hungary. In 2021, there were 73 days when
a total fire ban was ordered in at least one county. In
the spring fire season, there were no conditions that
would have justifiedthe declaration of high danger
period and total fire ban.
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Fire occurrence and affected surfaces

Forest fires data are collected in close cooperation
with the disaster management authority. Data are
collected on the spot by fire fighters, who have been
uploading the database day by day. Forest fires data

fre prodyced qnd janalysedwithha [Sp-mpthagl and ¢\ g

checked on the spot by the forest authority.” The
gathered fire data are processed and evaluated by
size, date, cause and duration of fires. Data from
2011-2021 are shown inTable20.

Table20. Number of fires and burnt areas.

i Other land
Total Forest fires types
Year |number of
wildfires | Number Burned areg Number
(ha)
2011 8436 2021 8 056 6415
2012 15794 2657 14115 13137
2013 4424 761 1955 3663
2014 5535 1042 4454 4493
2015 5057 1069 4730 3988
2016 2531 452 974 2079
2017 6782 1454 4934 5328
2018 2981 530 906 2451
2019 7296 2088 6541 5208
2020 4339 1239 2 895 3100
2021 4350 1154 2413 3196

A total of 1154 forest fires were registered in 2021.
This value is not extreme; it is considered average in
this decade. The average burned anger firewas 2.1
ha. Fire totally or partially consumes forests and
causes serious harms. Based on the yearly data set
we found there were more fires than the average of
the previous 10 years last summer.

Figure 39 represents the tendencies experienced in
the last decade (20112021) that there are two most
dangerous forest fire periods during every year.
Traditional use of grassland includes burning
methods in early spring, which can accidentally
spread to nearby forest. These fires usually burn in
March and April. Spring forest fires usually burn with
low or medium intensity in broadleaf forests, juvenile
growth, shrubs and grasslands. Summer fires were
registered in the Great Plain, where crown fires can
also occur in pine forests.

Average number in 2011-2020  ssssNumber of forest fires in 2021

P45 67 8 9 RURBUBBDUHDIARZI NI DX

NN NUS BT HEILALQAUAB BTSSR D

Figure39. Average number of forest fires per week in Hungary 2021.
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A total of 618 forestfires occurred in spring, which is
53% of all forest fires in 2021. Most of the spring
fires (49%) burn in northern areas (Borsdthaulj

Zemplén County, Heves County, Nograd County and

Pest County) which indicates these areas as high
forest fire danger zons. In these areas not only
traditional grassland management methods, but
other socialeconomic factors add to forest fire
danger. A total of 463 forest fires occurred in the
summer period but there were no large fires last
summer.

With GIS analysis, we casay that the majority of
forest fires do not ignite inside the forest, but in the
agricultural area adjacent to it. We have found that
58% of the fires occurred in a 500 me¢rzone around
residential areas. 88% of all forest fires are no further
than 2 kmfrom residential areas in 2021.

98% of forest fires were surface fires this fire season,
when surface litter and other dead vegetal parts and
smaller shrubs burnt down. The average rate of fires
smaller than 1 hectare is almost 77%. There was no
large fire in 2021. There were only 2 fire events where
more than 50 hectares were burnt. Statistical analysis
shows that the number of forest fires under 0.5 ha
has been increasing in the last decade. In particular,
the increase in the number of spot fires under
1000 m? is significant Table21).

Table21. Classification of fires by size class in Hungary in

2021.

Classification of burnt | Number of Burnt area

area forest fires (ha)
less than 1 ha 893 252
1, 50 ha 258 1611
50, 100 ha 1 100
100, 500 ha 2 450
more than 500 ha 0 0
Total: 1154 2413

Analyzing the statistics we can see that a total of 367
hectares of forest land were burnedr affected by
forest fire during 2021. In addition, more than 349
hectares of grass vegetation and 497 hectares of
other wooded land were destroyed in forest fires
(Table22).

Table22. Fires by forest type

Forest type Total burnt area (ha)
Forested land 367
Other wooded land 497
Other land 1549
Total 2413

The yearly trends in terms of number of fires and
burnt area from 1999 are shown ifrigure40.
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Figure40. Burnt areas (a), humber of fires (b) and average
fire size (c) in Hungary from 1999 to 2021

Fire Causes

99 % of forest fires are human induced (negligence
or arson). Most fires are induced by negligence (adults
and infants) and only a small proportion dires are
caused by arsonists. Typical forest fire causes are the
incorrectly extinguished fires of hikers, illicit
agricultural fires, discarded cigarette butts and
sometimes slash burning.

Fire fighting means

85% of fires were usually extinguished in Isghan
an hour after arrival at the fire. The fire service
arrived at the fire in 30 minutes on average.

Injuries and loss of human lives

There were no injuries or deaths in forest fires.
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Forest fires in Hungary
2021

Forest fire season:
®  Spring fires
Summer fires

Fires out of fire season

Figure4l. Lacations of forest fires in Hungary in 2021.

Operations of mutual assistance

Fire service equipment was not heavily damaged. The increase in the number of hot summer days also
Neither Fire Service nor Forest Authority served indicates a warming trend. The amount @nnual
mutual assistance last year precipitation is slightly decreasing in Hungary. The
decline is similar to the trend in Southern Europe.
Fire prevention activities and fire information Comparing the four seasons, compared to the last
campaigns 100 years, the amount of precipitation decreased the
most in spring. The amount of summer prpitation
has not decreased dramatically, but there are
significant differences in its distribution. The number
of rainy days has decreased. Precipitation is falling
more and more often in the form of shotasting
intense showers and thunderstorms. As sué of the
The foestry authority also participates in the work of  changes presented above, it can be shown that the
the Forest Fire Working Group of the National Fire fire season starts in mieFebruary and lasts until the
Prevention Committee. The National Food Chain end of October in dry years. The number of fiigk
Safety Office has delegated experts to the Disaster days increased in droughty springs.
Risk Assessment System project, which is
implemented by tle National Directorate General for  National adaptation strategy
Disaster Management. We patrticipated in the field

training organized by fire fighters. The new fire cause Tne forestry authorig has proposed a review of forest
scheme developed by JRC has been incorporated intojre prevention plans at the national and county levels.

the national forest fire information system. The criteria and content of reviews has been compiled

Two of usparticipated in the online workshop of the by the forest authority following the suggestions and

EUMETSAT project last spring. We have been using thd€st practices published in the issue of the European

data services of the National Meteorological Service, Commission Expert Group on Forest Fires in 2021.

including the public data of the Meteorological

Database. We also presented the possibilities of using Research activities aimed at improving fire

the fire weather index at the First National management

Interdisciplinary ~ Climate Change Scientific

Conference organized by the Hungarian Climate The Forestauthority has a short project on a voluntary

Change Scientific Board in the spring of 2021. basis to explore hotspots with GIS methods using the
data of the Forest Fire Information System.eMWant

Climate conditions and how they impacted the to incorporate the results of the research into the

fire season forest fire protection plans at country and county
level.

Forest fire prevention is carried out in cooperation
with the forestry authority and the National
Directorate General for Disaster Management, based
on community and domestic legislation.

According to the anlgsis of the National

Meteorological Service, both spring and summer

average temperatures rose by more than 1.5 degrees (Source: National Food Chain Safety Office;
compared to the base period (1982010). Forestry Directorate)
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1.2.12 Ireland

A new Fire Weather reporting system was launched
by Met Eireann (Irish Weather Service) during 2021

The Department of Agriculture, Food and Marine following extensive testing. This development was
(DAFM) is the agency responsible for forest Protection ajso accompanied by the launch of a new soil

in Ireland.

Fire occurrence and affected surfaces

Based on available Copernicus data, during 2021 it is

estimated that approximately 200 ha of land was
affected by fire, including approx. 108a of forest
lands. Most of the area affected is land managed
primarily for Conservation, including approx0@0 ha
of National Park land. The forest land affected
comprised 4%a of commercial forest and approx.
50 ha of native forest managed for conservation.

Table23. Estimated total losses in 2021.

Non-Forest
3100 ha

Forest
100 ha

Fire danger during the 2021 season

The 2021 fire season in Ireland took place in a
continued Covidl9 operating environment.

Fire risk conditions for 2021 were generally typical for

Ireland; however, changes in human behavioural

patterns influencing ignitions were observed during
and following periods of public movement
restrictions. Increased numbers of ignitions
associated with illegal waste dumping, public
recreation and other nomgricultural activities were

noted from April onwards, particularly in the southern
region.

The DAFM Foredtire Danger Rating System was
activated with a Condition Yellow notice in early

moisture measurement etwork, that will improve
monitoring of soil moisture deficits across Ireland and
this information can also inform improved fire danger
analysis, especially for peat soils.

Promotion of land management activities aimed at
vegetation management and fuels daiction in
upland areas, continued through the network of
European Innovation Partnership EN&RI Projects
throughout 2021. A number of these projects are
focussed on upland areas with ongoing fire
management issues.

‘ . N 4." - 3 ‘» -

Figure42. EP-funded pond intended for aerial fire
fighting near Athea, Co. Limerickn@ge: DAFM

Fire Activity

Fire activity in Ireland is primarily monitored through
three Regional Emergency Control Centres covering
Southern, Western and Eastern Regions.

Some illegal agricultural burning activity was
observed during March and into early April, notably in

March 2021. A further six Condition Orange Notices Co. Wicklow and Laois. Some Fire activity on military
were issued between April and July, in line with training land was also noted. 2020 and 2021 have

prevailing weather and fire risk conditions. No
Condition Red notices werssued during 2021.

The most significant phase of fire activity occurred
between April 22nd and April 26th, coinciding with
high temperatures and easterly wind conditions that
permitted a sustained period of largecale fire
activity.

Fire preventioractivities

generally seen reduced levels of agricultural bungi
activity, and a greater focus of fire activity on nen
agricultural land types.

Notable incidents:

A significant phase of fire activity occurred between
Friday April 22nd and Tuesday April 26th. Late on
22nd April a fire was reported in Killarney natiain
park in SW Ireland, and within 24 hours this fire had
spread rapidly to cover over @00ha of

Annual forest fire preparedness and coordination predominantly steep mountain terrain. Firefighting
events involving large groups were postponed due to response was greatly hampered by the terrain, heavy

the pandemic situation. The potential for wildfires to
divert essential services away from the public health
emergency was evident to authoriseearly on and

reflected in strong fire prevention media messaging

across several Government Departments. There was

significant media and awareness activity by relevant
Government Departments,
statements following initial fires in Marh 2021 and
following later incidents.

including Ministerial

accumulated fuel loads and the remote location of
the fire site, largely without road access.

Boats were required to transport crews and portable

pumps and equipment to the main fire location. Kerry

Fire and Rescue Service led the suppression effort
assisted by the Irish Defence Forces with a single
AW139 aicraft.

Several other agencies and voluntary groups were
also involved in supporting the operation.
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This largescale incident occurred simultaneous to a
similar large wildfire in the Mourne Mountains in the
east of Northern Ireland and helicopter resousce
were also assigned to this incident by the National
Directorate for Fire and Emergency Management.

A significant urban interface fire occurred at Howth in
Dublin City in July 2021 following a period of
sustained dry weather, and required several weeks of
effort to extinguish due to persistent smouldering
peat and reignition issues in the area affected. This
fire threatened homes at several points and was '

eventually fully extinguished. A similar urban fire also ~ Figure43. Killarney National Park Fire April 23, 2021.
occurred at Cobh, Co. Cork during this time. (Image ESA/Copernicus/Sentinelhub

I)sentmelhub. g it s \ ,.‘

Figure44. Killarney National Park Fire, April 23, 202lmage: Civil Defenge

Fire Suppression International Assistance

Fire suppression activities are usually conducted and Irish Defence Forces AW139 and EC135 helicopters
led by Local Authority Fire and Rescue Services. Onand Irish Coastguard S92 helicopter resources were
state owned forest lands, Nationdarks and Nature  despatched to assist Northern Ireland Fire and Rescue
Reserves, these services can be augmented by Service on April 24th, in response to a direct request
additional firefighting personnel, air support and from Northern Irishauthorities.

ground equipment from Coillte Teoranta (State

Forestry Board), National Parks and Wildlife Service, L oss of human lives

Bord Na Mona (Irish Peat Board) and thshrDefence

Forces where required. There were no human injuries, deaths or structure

Ground operations during 2021 were augmented by losses reported following forest fires during 2021.

3 Helicopters (2 X EC120, 1 X AS365) sourced from

private sector contractors with additional medium lift .

helicopter support (AW 139, EC135) from the Irish (Source: Forest Service, Department of
Defence Forces. Agriculture, Food and the Marine, Ireland
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1.2.13 ltaly

Fire Danger

In 2021, the mearfire danger in Italy during the fire A significant proportion of thénter-annual change in
season (July to September) was markedly above the total burntarea in Italy is explained by changes in fire
average (period 1988020), corresponding to the — Wweather Eigure45, right). A change in FWI from one
96% of the highest FWI in 2007Rigure45, left). Note year to the next is correlated wlitthe corresponding
that FWI does not display a strong trend over the change in burnt area, with 2021 showing above
period of analysis (red dotted lineFigure45, left). average changes for both FWI and burnt area.
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Figure45. Mean daily fireveather in Italy during the fire season (Julyeptember) from year 1988 to 2021. The red dotted
line indicates the linear trend over the period of analysis (left). Total burnt area in Italy for years 48R as a function
of mean daily fire weather durig the fire season (right). Calculations used the delta approach to correct for
autocorrelation: a change in burnt area (Delta BAs) from one year to the next is correlated with the corresponding delta in
FWI. Changes are standardized from 0 to 1. Year 2Q@ighest FWI and largest burnt area) and 2021 are evidenced by a
double circle. Fire weather was indexed using the FWI according to the Global fire daraealysis (Vitolo et al. 2019).
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Figure46. Daily number of forest firesn 2021; number of missions of forest fire fighting aircraft.



Fire occurrence and affected surfaces

At National level, the number of forest fires and burn
scar area in 2021 were higher than the previous year:
+23.1% in terms ofnumber of fires, +273% in terms
of burnt area. The average area per fire more than
doubled from 11.4 ha to 25.4 ha.

Analysing in detail the data split per region, it is
evident that this increase is mainly due to the forest
fire trend in three regions, Silia, Calabria and
Sardegna, where the climate conditions (high
temperature, dry hot winds, a prolonged drought)
favoured the spread of fire and increased the
difficulties for the operations of firefighters.

In Sardegna in particular, 108 fires were ecorded:
more than 18% of the total at National level; Sicilia
region registered the larger total burn scar area: circa
60 000 ha: 40% of the total at National level. A large
part of the burnt surface was made of agricultural
areas and uncultivated land i®icilia and Sardegna
(respectively 58% and 76% of the total regional burnt
area).

On the opposite, in Calabria fires affected mainly
forests (87% of the total at the regional level). It is
worthwhile to highlight that in these three regions the
larger fires of the year were registered: the Montiferru
fire in Sardegna with an affected surface of 1300
ha, the Madonie fire in Sicilia (about M0 ha) and
the Aspromonte fire in Calabria 00 ha).

Table24. Number of fires and burnarea in Italy by region
in 2021.

Num.
fires

%
share
of fires

Forest

Nort
forest

Total

AV,
fire
size

IABRUZZO

90

15

1129.5

1932.1

3061.6

34.0

BASILICATA

238

4.0

1555.6

2293.7

3849.3

16.2

BOLZANO

20

0.3

3.5

7.8

11.3

0.6

CALABRIA

739

12.3

24796.4

3685.3

28481.7

38.5

CAMPANIA

559

9.3

5372.6

1628.0,

7000.6

12.5

EMILIAR.

162

2.7

104.4

100.8

205.2

1.3

FRIULI

40

0.7

59.5)

43.5

103.0

2.6
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The yearly trends in terms of numbers of fires and
burnt areas in Italy since 1980 are shown figure
47.
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LAZIO

341

5.7

6429.9

1110.9

7540.8

22.1

LIGURIA

171

2.9

659.5

51.9

7114

4.2

LOMBARDIA

168

2.8

222.2

25.5)

247.7

15

MARCHE

84

14

111.2

255.4

366.6

4.4

MOLISE

101

1.7

499.1

2061.4

2560.5

25.4

PIEMONTE

139

2.3

752.0

221.0]

973.0

7.0

PUGLIA

476

7.9

3552.5

6227.5]

9780.0

20.5

SARDEGNA

1108

18.5

6202.5

19603.2

25805.7

23.3

SICILIA

978

16.3

24947.0

34925.0

59872.0

61.2

[TOSCANA

405

6.8

361.6

533.1

894.7

2.2

TRENTO

21

0.4

1.8

0.1

1.9

0.1

UMBRIA

95

1.6

248.4

214.9

463.3

4.9

Q<GG@h ?

4

0.1
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0.7
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1.3

IVENETO

50

0.8

13.6

15.5

29.1

0.6

TOTAL

5989

100

77027.1

74937.3

151964.4

254

Figured7. Burnt areas (a), number of fires (b) and average
fire size (c) in Italy from 1980 to 2021.

Fire causes

About 2% of forest fires are due to natural causes
(lighting). The analysis highlights that for the man
made and intentional fires, the most fregnt
motivations are the renewal of pastures, while further
reasons are linked to hunting activity, social unrest
and pyromania. Unintentional causes are mainly due
to activities related to burning plant debris generated
by agriculture activities: in thisase the perpetrators
are mainly elderly people, who are not able to keep
the fire under control and sometimes become victims
of those fires.
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Firefighting means

In Italy, according to the National Law, the local In these operations, cooperation and coordination
Authorities (Regioni) have the task to eduish between regional crews and fire brigade is crucial
forest fires with ground crews, composed of (Figure48, Figure49)

volunteers and forest workers, as well as Regional
Forest Corps in the autonomous regions. Ground
crews are supported by light and medium helicopters
rented by the Regioni. Each regional system is
managedby a Common Operational Room. Regions
can sign specific agreements with the National Fire
Corps (C.N.VV.F.) to carry out the activity of forest
firefighting. The State coordinates, through the &=
Unified Air Operational Centre (COAU), the National
Forest fiefighting air fleet: 19 Canadair CL415and 6 E
heavy helicopters Erickson S64, all of them owned
and managed by the National Fire Corps. During the
summer campaign, some military helicopters and /
other medium helicopters from CNVVF are also [ud
available.

Region& air fleets include some 70 helicopters
operated by private companies. Puglia Region was the
only one to rent planes (2 AT 802 F Fire Boss). In the §
course of 2021, regional aircrafts were engaged on §
2686 missions; National assets received 1519
requests (dmost 50% submitted by Sicilia and
Calabria).

Ground crews (hand crews and engine crews) make af
large use of a pickup with small water tank (400
600 litres) able to move on the narrow roads of the L
ltalian network covering hills and mountains. The [E¥&
National Fire Corps usually employs picips and '
provides heavy fire engines also used to fill other
smaller means.

Hand crews and engine crews work in close o el Cbak.
collaboration with the small and medium heIiCOpterS. Figure49. Hose lines realized by Lombardia Region FFF
Often, in the mountain areas, ground crews create Volunteers.

mobile water points for helicopters using removable
tanks filled by heavy fire engines. When the road
network does not allow them to reach the fire with
trucks, ground crews, especially in the northern part
of the country, use long fire hose lines to contithie
flames on the flanks and for mop up operations.

When the road networks do not allow for the use of
hoses, the crews use hantols like, rakes, beaters,
shovels, hoes, etc. In the blowers. Blowers are
frequently used especially in the pastures.

) Y (M W\ g r JALEXST

' Figureb0. Lombardia region Forest fire fighting volunteers and Fireneemployed in direct aack.

L




When possible, according gafety conditions, and in
particular the knowledge of the places, ground crews
also work during the night with hantbols and hoses,
taking advantage of the lower temperature dn
higher air humidity

Figure52. direct attack wih handtools and water during
the night.
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Figure51. Lombardia region Forest fire fighting volunteers and Firemen employed in direct attack.

After the 2017 fire campaign, one of the worse in the
history of the country, the Italian Government decided
to increase the ground and air resources of the
National Fire Corps through a 3igear plan of
investmentsaimed to improve the response of the
State to wildfires. After the purchase of 2 additional
heavy helicopters Erickson S64, the National Fire
Corps is upgrading its fleet of medium helicopters
(AW 139) to be ready for the most dangerous events
and improvethe distribution of the State firefighting
air-means on the territory. The National Fire Corps is
carrying out specific tests for the use of lontgrm
retardant good for both Canadair CL415 and Erickson
S64 in indirect attack against wildfires with extreme
fire behaviour.

Figure53. Erickson S64 during training with long term
retardant.





























































































































































































































































































































































































