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Forest Fire Prevention and Forest Fire Fishting in Sveden. 

Representatives of other countries often show a great and very 

pleasant interest in the Swedish organization of Forest Fire 

Prevention and Forest Fire Fighting. 

To facilitate studies of these matters the National Swedish 

Inspeotorate of Fire Services has summarized the essential 

faots in 

Stookbol•• December )1, 1965. 

St•t•n• br ndlna 
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1, Sveden- a Country o~ Foreete. 

1.1 Geographical eityation. 

Sveden occupiee the eaetern and eouthern parts o~ the 

Scandinavian Peninsula, and extends ~rom Lat, N 55° to 

Lat. N 69°, i.e. eome 1,000 milee. It ie about )00 

•ilee at ite greatest width. 

Sveden hae a land-~rontier in the veet to Norway and in 

the north-eaet to Finland, and ie otherwiee aurrounded 

by vater, mainly the Baltic. 

1.2 Area, Population. 

The area o~ Sveden totale 450,000 km2 
(175.000 equare 

milea) o~ which 40.000 ka
2 (15.600 equare miles) is water, 

10 ~ o~ the land area coneiete o~ cultivated and meadow 

land, 55 'l> o~ productive ~oreet land andi35 'l> o~ moun

tains, marahes and moora. 

The population is 7.6 million. 

O~ old, the country ~rom the south upwarde, is divided 

into Götaland with 10 provinces, Svealand with 6 provin

cee and Norrland with 9 provincee (Fig. 1), As regarda 

the etate administration, hovever, Sveden is nowadaya di

vided into the Pre~ecture o~ Stockholm and 24 countiea, 

the boundariee o~ which coincide to a certain extent with 

the old boundariee o~ the provincee. At the head o~ each 

county there is a County Administration. Each county 

coneiete o~ a varying number o~ primary municipalitiee 

(citiea, borougha, urban diatricte and rural dietricte), 

some 1,000 in all. The municipalitiea vhich to a large 

extent are politically independent, answer ~or several 

o~ the public undertakinge, among other thinge ~or the 

~ire services, including the ~oreat ~ire eervicee, 

1,) Climate, 

Sveden bolde a middle position between the maritime and 

continantal elimate typea, the ~ormer mainly on the weat 

and south coaete, the latter in the inland of northern 

Svealand and Norrland. On account o~ the Gulf Stream the 

cli•ate is milder and damper than the latitude would Skannat av Utkiken
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warrant, 

SWEDEN 

18° 20. 

SU&at:lmllj. .,. .... 
Fig. 1. Sweden, 
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The rain~all in the largeet part o~ the country ie 500 -

600 aillimetree per annum, In the inland o~ Norrland and 

in the coaetal zone o~ the Haltic, hovever, it ie 1ees, 

some 400 millimetree, but in western Götaland and in the 

mountainous districte at the Norvegian ~rontier larger, 

aome 700 respectively 1,000 millimetrea per annum, 

The averase temperature in the extreme north in January 

ie about -1)°C (9°F), in July +1)°C (55°F), and in the 

eouthern parte o~ the country about -1°C respectively 

+ 16°C ()0°P, reepectively 61°F), 

Since about a century, in each decade there have been 

eight comparatively moiet and cool summera, and tvo warm 

and dry, with o~ course a heavily increased number o~ 

~oreet ~iree, As a general rule, the majority o~ ~oreet 

~iree occur in April - May and in the dry summers there 

ie generally a secondary aggloaeration, with heavier da

aage, in July - August, 

1.4 Phytogeographical Resione. 

The Mountain Region comprises the north-weet part o~ the 

country along the Norwegian ~rontier, The vegetation con

siste of lichena and mosses, at lover levels o~ grassy 

and ecrubby moore with dwar~ birchee, 

The Birch Region extende between the Mountain Region and 

the upper limit o~ pine ~oreete, the latter according to 

latitude some 400 - 800 metree above sea level, 

The North Coni~erous Region comprises the whole o~ Norr

land below the Mountain and Birch Regions and aleo nor

thern Svealand. This region ie the largest ~oreeted area 

of the country, with Scote pine and Norvay epruce as the 

principal species. The rotation of coniferoue etands 

Tariee between 90 and 150 years. 

The south Coniferoue Region comprisee the middle and 

aoutbern parts of Svealand, and the greater part of Göta

land e~cept the extreme south, Scote pine and Norvagian 
Skannat av Utkiken
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Fig, 2. Swedish hirch forest, 
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Fig. ). Swedish pine foreat. 
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spruce are predominant, but also a fair percentaga o~ 

broadleaved trees. The forest is often intereparsed with 

arable and meadov landa. The rotation of the coniferoue 

treee is on an average 80 to 100 years, that of the broad

leaved treee 60 to 100 years. 

The Heech Woods region. 

Heeches and oaks are here rather common, but the coni~eroue 

stands are predoainant even in this region - eepecially the 

spruce vhich ie replacing the old beech foreete. The ro

tation of the region ie 40 to 80 years. 

1.5 Forestry. 

The annual cutting averagee 55 million forest cubic met

ras (about 1.500 million cu.ft) vhereo~ 47 million cu,m. 

coniferous. The cutting per hectare of forest averagee 

2.4 cubic metres (about 65 cu.ft) vhereas the average 

productian potential is etated to be ).6 forest cubic 

metres per hectare - about 98 cu.ft - (in northern-aost 

Sveden 2.1, in the south 6.0 cu.m. - i.e. about 57 res

pectively 165 cu.ft). 

The transportatlon to the sav-mille and pulp mille, vhich 

earlier mostly vas done by log driving on the rivers 

(Fig. 4) is novadays more and more done by lorry, oving 

to a large extension of the forest road nstvork, vhich 

of course comes in highly useful also to the forest fire 

services (Fig. 5). 

Manufactured tiaber and pulp constitute the aost !apor

tant exports. The export value of the forest producte 

in 196) vas about 5 milliard kronor (about l )55 aillion). 
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Fig. 4. Timber-floating. 
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Fig. 5. Timber load. 
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2, Forest Fire Frequency and Damage. 

Both ~requency and damage will vary vithin wide limits, 

depending on the seasons weather. 

A ~ev examples: 

Number of forest fires Damage: 

Y ear Total Quenched as incipient Burned productive 
Number Per cent forest area ha 

1954 578 216 37 573 

1959 7093 5462 77 4501 

1964 3099 2074 67 2245 

Botb 1954 and 1964 come vithin the limits o~ a "normal" 

aeason. In 1964, the spring was rather early and dry, 

There is also this consideration that in the last decade 

the yearly averaga o~ ~oreat ~irae has increased by some 

50 ~. 

In apite o~ the general increase in the number o~ ~ires, 

it has been possible to increase the number quenched be

~ore appreciable damaga (limit less than 0,1 ha damage) 

~rom an average o~ some 45 ~ in the previoue decade to 

some 70 ~ in the present one, 

There have aleo o~ late been some noteworthy changes in 

the ~requency of certain eauses o~ ~ires, In the period 

1954-1963 as campared with 1944-1948, for instance, "Rail

ways" has come down ~rom 24,4 ~ to 8,8 ~. The percentaga 

of "Lightning" has come down ~rom 14,6 to 7,5. "Children" 1 

on the other hand, show a big and ~actual increase, ~rom 

8,6 ~ to 17,9 ~. the damage eaused by this type o~ ~ires 

being as a rule comparatively slight, however, Contrari

wise, when "Controlled Burning-over", 3,8 ~resp, 3,5 ~. 

gets out o~ control, the damage may be serious. For in

stance, in 1964, the percentaga o~ such ~ires was as low 

as 2,4 ~. but the damage eaused by them 16 ~ o~ the entire 

damage, This method o~ preparing the soil of a tract ar

ter cutting ~or sowing or planting is considered very ad

vantageous, in the north rather a necessity, and as of 

course it has to be per~ormed in ~ire weather, it is ne

cessarily done very circumspectly, but nonatheless an un

~oreseen rise and change o~ wind may bring havoc, Skannat av Utkiken
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Fig, 6 A. Forest fire extinction, 

Fig, 6 B, Fo-reat fire extinction. Skannat av Utkiken
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). Foreet Fire Prevention. 

).1 General Policy. 

The Swedish policy in regard to the ~oreet ~iree may be 

condensed as ~ollowe: 

lL2 Have the general public, reeponsible ~or the majori

ty o~ ~orest ~ires, alerted and rendered Yire-GeA8oioue -7 
broadcasts, television, poetere and cinematic etripe 

(Fig. 7). 
!L2 Trace and locate the fires at the earlieet poeeible 

moment ae eurely and economically as poeeible. 

JL2 Enable the fire fighters with adequate equipment to 

follow up and reach the fire eite with the leaet poeeibly 

delay. 

4:o Have the ~ire fighters trained for this special pur

pose by yearly courses. 

utatJ 
tiatlstit:kor 

P'ig. 7. 
An exaaple of a poeter. 

).2 Legislation: 

According to the Fire Lave: 

1) Each municipality ehall 

have ~ire servicee ~or sett

led country as well as forests 

satiefying a reaeonable claim 

to security from fire damage; 

2) Vhen required, anyone 

between 16-65 years o~ age, 

o~ sound conetitution and 

health, and who is etaying 

or living in the place, ie 

bound to aseist in the forest 

fire ~ighting; 

3) At a fire which is or 

threatene to be of great ex

tent, military may be requi

eitionedJ 

4) The Crown reimbursee the 

actual coste of foreet fire 

detecting and fighter eervi-

cee. 
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3.3 Meteorological Prognostics and Varning Services. 

3.31 2eae~a1 !r~gao~t~c_s~~ise~ 
The Swedish Meteorological and Hydrolo«ical Institute 

(SMHI) per~orms in summer the following prognostic and 

varning services with a viev to forestry: 

3.31~1 Veather Forecaats ~or Burning-Over. The SMHI gives on 

veek-days, on the radio about 6.35 a.m,, the prognoati

cated vind and veather conditions in a epecified n~ber 

of Burning-over districts. 

3.31.2 Esti.ating the Degree o~ Fire Hazard. The latent forest 

~ire hazard depends on a number of meteorological ~actore1 

the •oisture of the atmosphere, soil and rainfall, solar

radiation, air te•perature and vind. The SMHI esti•atee 

the fire hazard values (see belov) and broadeaRts at 

about 8.10 a,m, daily estimates, for convenience relating 

to the same comparative1y large districts as ~or the 

Surning-over. 

Ae a basis ~or the estimating of the fire hazard a 

measurement of the temperature and relative air moisture 

is per~ormed at 1 o'clock p.m. at a certain number o~ 

•eteorological stations. 

The degree o~ ~ire hazard ie indicated by the ~igures 

belov: 

very little fire hazard 

2 little fire hazard 

3 normal fire hazard 

4 great fire hazard 

5 very great ~ire hazard 

The forecaet o~ the ~ire hazard as broadeast in the mor

ning is baeed on the ~igures o~ the preceding day. There 

is, hovever, taken into consideration also the veather 

prevalent since that day and the veather to be expected 

on the actual day. The ~ire hazard ~orecast by 8,10 a ••• 

thus gives the ~ire hazard values expected in the a~ter

noon. 
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),11,) Forest Fire Varnings. The SMHI issues forest fire var

nings on the radio and television as occasion requires, 

in order to call the attention of the public to the fire

danger, 

),)2 ~o~a! [i~e_H~z~r2 ~b~e~~tio~s~ 

For the efficiency and not least the economy of the air

borne patrolling (see ),4) it is evidently a prerequisite 

that the daily flights can be co-ordinated as closely as 

possible with the actual hazard, Now the latent forest 

fire hazard is mainly the result of previous weather du

ring a period of practioally indeterminable length, and 

the weather factors may have collaborated or counterac

ted each other. Present and immediately prognosticated 

weather may sometimes, as for instance thunderheads, rain, 

high vinds, be the determining factors, but mostly is 

more of a secondary factor, Moreover, the broadcasta are 

necessarily applicable to comparatively large districts, 

and ••peciål~y during periods of higher hazard there are 

oftsn considerable local weather variations, 

For the daily planning of the flights it was theretors 

necessary to have, in addition to the broadcast, also a 

series of local observations along the flight routes, 

For the purpose a special, easily readable device had to 

be elaborated (Fig 8), The dimension of this fire hazard 

gauge is about 20 x 15 x 15 cm (8 x 6 x 6 in,), The 

gauge shows automatically the fire hazard on a ecale from 

1 (•inimua) to 5 ~maximum), For comparable readings it 

is to be used in an open place exposed to sun, wind and 

rain, the apparatus itself simulating the averaga pro

teetlon afforded by the forest canopy, and is placed on 

an even plot of soil or sand directly on the ground, 

The gauge reacts to the accumulating weather factors, 

i,e, rainfall, solar radiation, temperature and wind, 

modified by the daily rhythm of the relative air mots

ture and the actual wind. 

The gauge is also being turned to account at a number of 

Fire Brigades independently of the airborne patrolling, 

It has come in useful, as the Fire Chisfs have to sanc-
Skannat av Utkiken
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tion any Controlled Burning-over, burninge o~ elaeb, 

graes, etrav etc, 

Fig, 8, ~ire hazard gauge. 
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,.4 ~rborne Patrollingo 

Even i~ the •aJority of forest fires are discovered and 

reported by the general public, evidently it would not do 

to rely Ön this, especially in the comparatively sparaely 

populated main ~oreet areas. Therefnre, for the purpose 

o~ early discovery a chain of JOO Va.tch Towers has been 

uaed. The manning of theae has however proved compara

tively costly, as compared with the e~fect. 

There~ore, in 1955 the National Inspectorate o~ Fire Ser

vices decided to try airborne patrolling on a small scale 

by establishing a collaboration with the Royal Swedish 

Aero Club (KSAX), This collaboration with the associated 

local clubs has proved mutually advantageous and extended 

to a regular service, May-September, vithin the North Co

ni~erous Region and temporarilT in periods of high hazard 

in the south Coni~erous Region (Fig, 9 and 10), The Vatch 

Tower services have been discontinued, 

The regular sport planes, of varying makes and typee, of 

the clubs are used, The activities are regulated and 

paid ~or by flight hour by the respective County Admini

strations. The pilots are not paid, but get their requi

site flight hours for the maintenance o~ their certi~i

cate ~ree. 

In addition to the patrolling, it has proved possble to 

tum these airplanes to good account also for the organi

zing and directing o~ the fire~ighting at larger forest 

fire s. 

4. Forest Fire Suppression. 

4,1 The Kunicipalities and the Forest Fires. 

As mentioned above, each municipality has, by law, to es

tablish adequate ~ir services againat forest and other 

fires. The municipal organ in charge of the ~ire services 

is the Local Fire Service Hoard. The of~icer responsible 

is the Fire Chie~. In ~orested areas, the Fire Chie~ should 

be ~amiliar with ~orest matters, study local conditione, 

and do the requieite preplanning. 
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Fig, 10, 

Fig, 9, Airborne patrolling, 

Marking out on the map a forest fire, vhich has just 
h--- ~Ann~~ad ~rom +.hAir rnmr~n~a fvia ~hA rarlin\ _ 
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19. 
In each aunicipality is establiehed a Fire-Brigade diet• 

ributed on so many Fire stations that every part o~ the 

municipality can be reached by a ~ire squad vithin reaso

nable time. The Fire Personnel is to an overwhelming ex

tent parttime ••ployed. In the municipal Fire-Regulatians 

is stated, among other things, the minimum ~orce that with

in a certaln time stated can be turned out ~rom each sta

tion. 

As a complement to the Vire-Hrigade a Fire Guard is estab

liehed in many municipalities. I~ mainly conearned with 

~oreat ~ire ~ighting, it is narned Forest Fire Guard. The 

equipment o~ the groups o~ the Fire Guards is maintained 

in special Equipment Depots. The personnel o~ the Fire 

Guards has not got to do watch duty and is not so strictly 

attached to the service as the Fire-Brigade personnel. The 

training is not very extensive. While a part-time ~ireman 

gets an average training o~ 35 to 4o hours per year, the 

corresponding time ~or the peraonnel o~ the Fire Guards 

is 2 to 8 hours per year. 

Fig. 11. Forest ~ire extinction jeep (Volvo). 
Skannat av Utkiken
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The Vehicle Eguipaent ~or Forest Fire Fighting consiste as 

a rule o~ tank 1orriee and jeeps with trailers (Fig. 11). 

Other equipment are light, portable ~ire pumps, spray cane, 

smal1-~ore haee, stee1 brooms etc (Fig. 12). 

Fig. 12. A portable ~ire pump. 

Whereas ~ormerly practical1y all ~orest ~ire ~ighting was 

done by levies, what with the per~ection o~ the ~oreet 

road network and the motorization o~ the Fire Brigades the 

use o~ their equipment has come into the ~oreground. In 

order to be used to beet advantage, it muet evidently arrive 

at an incipient etage o~ the ~ire - later you have got to 

,Tely on man-power - and so an early detaction becomee the 

more important. At the present time some 70 percent o~ 

the ~orest ~iree are exti~lished mainly by Fire Brigade 

equipment, and co-incidentally the same percentags or 
~ires are extinguished be~ore appreciahle damage. 
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4.2 Training couraee in Forest Fire Fighting. 

Under gaidance of the National Fire College in Stockholm 

- where Fire Brigade Pereonnel of all degreee get their 

bae~c training - there are in every year, on a regional 

baeie, arranged training courses in Forest Fire Extinc

tion. Theee training courses are going on for two daye 

during april - june on about 20 different places al~ over 

the country. 

4., The State and the Forest Firee. As mentioned above, the 

expenses connected with airborne patrolling and forest 

fire fighting are ultimately borne by the Crown. 

Forest fire fighting is done by the municipal Fire Forces -

Fire-Brigades and Fire Guards - and, at larger firee, also 

by levies of civil and military personnel. In charge or· 

the extinguieh•ent is normally the municipal Fire Chief or 

another fire officer. At larger forest fires, when a great 

number of fire-brigades and other extinguishing pereonnel 

must attend, the County Administration may appoint a spe

cial organiser, moatly the County Fire Inspector, of the 

extinguishment operations. The costs are to be charged to 

the Crown·according to a standard list of rates determined 

by the National Inspectorate of Fire Services, and bills 

for the extinguishment are to be handed in to the County 

Administration concerned. 

As regards the Airborne Patrolling, the Costs are to he 

charged to the Crown according to provisions determined by 

the National Inepectorate of Fire Services in consultation 

with the KSAK. 

The Crown aleo anAVers for the supervision of the Fire Ser

~. the Forest Fire Services included. On the county 

level this is done by the County Administration concerned, 

which has an expert associated with it, the County Fire 

Inspector, and for the whole country by the National In

epectorate of Fire Services the Chief of which ie the In

epector General of Fire Services. The Inspectorate has 

aleo, for the guidance of the Fire Chiefs, to ieeue direc

tions. This is done principally by me~• of Circulars 

and Informative Recommendations. The National Inepeqtqrats Skannat av Utkiken



of Fire Services has also to edit the yearly Forest Fire 

Statistice. 

5· Forest Fire Statistics. 

On every forest fire occurred - inclusive of firee on graee 

and moore, the municipal Fire Chief has got to hand in a 

Forest Fire Report to the County Fire Inepector. Firee 

w~th a burned area of 0.1 ha (0,25 acree) or more, eo

called A-fires, are reported on a more detailed fo~ than 

B-fires, burned area lessthan 0.1 ha. 

The productive forest soil burned is to be given in per

centags terms (alternatively 100, 75, 50, 25 and O ~) of 

the total area burned, 

Ho report is needed as to a forest fire vithin townplanned 

areas. 

The entriee of the report carde as well as the detalle of 

the coete from the County Administrations concerning fire 

extinguiehing and forest fire-watohing are made up to the 

National statietics of Forest Fires every year. The Natio

nal Inspeotorate of Fire Services anewere, as was •entioned 

above, for this duty. 

The estimate of Forest Fire Damagee is done with the help 

of a standard method vorked out by the Royal College of 

Forestry, which on the whole impliee the fellovinga 

The Country has been divided into areas vithin which the 

variations as to the productian potential and the costs of 

the preservation of the tiaber are comparatively small 

(Fig. 1J). For each such area has been esti•ated the ave-

rage daaage coet per hectare of productive forest eoil, •c", 
which could be eaused by forest fire. The eeti•atee are 

baeed on a baeic value of 10 kronor per forest cubic •etre 

(•Jak) of the eo-called JO cm tree, i.e. a tree with a di .. e

ter of JO cm at breaet-height (1,, m or 4.5'). If for inetance 

the current value of the season of the JO cm tree is 4o 
kronor per •Jak thus •c• should be multiplied by 4. The 

total damage coet in each area is obtained by multiplying 

the nomber of hectares of productive forest eoil burned by the 

thus corrected value of "C", (National Inspectorate of Fire 
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Services In~ormative Re

co .. endatione (1963a5). 

6. Costa. 

During a normal year the 

coete eaused by ~oreet 

~iree are approxiaately the 

~ollovinga 

Foreet ~ire damagee -

so•e 2.0 million kronor, 

Foreet ~ire-vatching -

some 0.5 million kronor. 

Fore•t rire extinguish

ment (charged to the 

Crovn) - eome 1.5 million 

kronor, 

During a dry year the 

coete may increase to the 

double or more, 

7. Circulare and In~ormative 

Reco .. endations. 

In the ~ollowing the Cir

culare and the In~ormative 

Reco .. enrlatione o~ the 

Inepectorate - each with 

a short eummary in Eng

lish - coneerning Fo-

re•t Fire Queetione up 

to date are lieted. 

1. Circular 19 (Foreet 

Fire statietics 

1944-1953). 

2, In~oraative Recoa

mendatione. 

1956a13 Forest Fire sta

tietics 1954 

and 1955 

1957a13 Fore•t Fire sta

tietics 1956 
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23. 

Map ehoving Sveden eubdivided 
into dietriete with regard to 
the valuation or the ~oreet 
~ire damage coete. Skannat av Utkiken



24. 

195817 Forest Fire Statietice 1957 

1959111 
1960:8 
1 961 l 1 2 

196):11 

1964a17 

196515 

Il 
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Il 

" 
Il 

" 
" 
" 
" 
" 
" 

1958 

1959 
1960 
1961 and 1962 

1963 
1964 

195915 Preparedneee acainet ConClacratione 

195916 Model Remuneration TariCC Cor Co..unal 

Co-operation at Firee 

1964s4 

1964s5 

196513 

Forest Fire statietics 

RemunAration and Indeanity Cor Fire 

Fighting Work 

Controlled Burnine Cor Silvicultural 

Purpoeee 

Forest Fire Proteetlon 

Aeroplanes againat Forest Firee, 
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