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EDITORIAL

The Black Skies of 1991: Fire in Wadare Against Humans and Nature

All around the globe in 1991 the skies were darkened by thick smoke. The most disastrous fires, which
caused so much intemational attention, burned in the oil fields of Kuwait. With the ignition of 727 oil wells,
a ne'rürdimension of "ecological warfare' entered the military theatre. The ignition of the oil fields certainly was
not a strategic or tactical measure to influence military operations. Black rain and black snow fell between
Kuwait and the Himalayas. Many people in Kuwait suffered respiratory and other serious health problems.
Some suffered for months, and some probably will suffer for the rest of their lives. The smoke has gone, and
fortunately it did not cause an "oil winter, " as feared by some scientists. What is left are desert sands covered
by black tar.

History books tell us that fires, including forest fires, have long been associated with both international
and internal conflicts. The most recent example has been in Yugoslavia, where it has been reported that serious
fire damage has occurred in forests in several parts of the country as a result of the disturbances.

Unfortunately, that is not the end of the bad news from 1991. The skies over tropical rain forests were dark
again. Fires set for forest conversion purposes over large areas caused such thick smoke that air traffic over
the Amazon Basin and over most of insular Southeast Asia had to be curtailed. Smoke from forest fires in
Kalimantan was trapped under a long-lasting inversion layer in Southeast Asia in September and October. In
Singapore, some 1,500 kilometers from East Kalimantan, people suffered respiratory and eye diseases, and
visibility at Singapore's Chiangi Airport and coastal navigation in the Straits of Malacca were hindered,
although traffic was not closed down altogether. By end of 1991, when the rains retumed, the smoke was gone.
Along with a lot of forest.

Beating Swords into Ploughshares

The end of the Cold War, the reunification of Germany, the continuation of perestroika, and finally the
abolition of the Warsaw Pact and the Soviet Union released a huge resertoir of human creativity and economic
capability for use at something other than the intemational arms race. When I explored the state of forest fire
management and research in the USSR in summer 1991, with my colleague, Stephen J.Pyne, I was surprised
to find that already our Russian colleagues were devoting some of their time to beating old swords into modern
ploughshares. In the special USSR/Russian Federation coverage in this issue, the reader will find some
extensive information about the conversion of military hardware into forest-fire fighting equipment -- a
promising trend in which high-level military technology is used for a better pu{pose, the proüection of one of
the most important forest resources on Earth, the boreal taiga forest of Eurasia.

We have learned not only about the forest fire scene in the former USSR. We also now have access to
wildland fire data from Albania, a Mediterranean country now opening up to the world and needing support to
join the community of its neighbouring nations. And still there are the huge forest fire problems in the tropics.
Couutries there also need technical and scientific support from outside to overcome the problems of a world
in which space is scarce but should not be conquered by fire.

Freiburg, Jmtary 1992 Johann Georg Goldammer



SPECIAL COYERAGE: RUSSIAN I|EDERATION/FORMER USSR

T'he Russian Fire Establishment -- Impressions from a Study Tour

From L5 July to 10 August 1991 Dr. Johann G. Goldammer and Dr. Süephen J. Pyne toured the forest fire
establishment of the Russian Federation as the guests of Avialesookhrana, the aerial forest-protection service.

The itinerary included visits to St. Petersburg, Moscow, Jekatherinburg, Krasnoyarsk, Irkutsk, Yakutsk, and

Khabarovsk, and field trips to more remote satellite bases. We visited the major institutions involved in fire
research xad management, witnessed field demonstrations of firefighting technologies, and sought to assist in
what we hope will be the integration of Russian fire management into the global firefighting comnunity.

The former Soviet Union e,stimated its forest land at I billion hectares, of which 750 million are forested to

a greater or lesser degree. This amounts to25 to 30 per cent of the world's forests. Pine dominates the western

taiga, and larch the easüern. The structure of the forest cleady reflects its fire history, although fire in turn

integrates many other factors. Precise historical statistics are not available because, wtil glasnost, ftgures were

not reliable. But the number of fires was and is large, and the difficulty of protecting so much land is of course

enoflnous.

Russian forestry evolved from German models and thus included a strong prograilrme of fire protection.

Today fire protection relies on two roughly coordinated prograilrmes. One is dependent on ground technologies,

the other on aerial. Ground firefighting is the responsibility of "forest entelprises" -- that is, the state-owned

timber industries. Aerial firefighting operates through a separate institution, Avialesookhrana, which works
under contract with local forest industrie.s. Avialesookhrana also provides protection under state contract to

non-commercial land such as reindeer pasture.

Although aerial reconnaissance dates back to the early 1930s, the major thrust for aerial firefighting using

air Enkers and smokejumpers began during World War II and spread into Siberia in the mid-1950s. By 1991

Avialesookhrana oversaw 22 aenal fire centres and 8,000 aerial firefighters trained equally in smokejumping
and helirappelling. Jumpers fly in AN-2 aircraft, six men to a plane; they patrol prescribed routes according
to fire danger calculations, and if a fire is spotted, they jump immediaüely. Rappellers follow a similar scenario,

using MI-8 helicopters. For some time the service has been converting to helicopters, which are more versatile
and cost-effective; the trend is limited largely by availability (all planes and helicopters are under contract from
Aeroflot). On the ground, firefighters rely on explosive cord to build fire lines. These are burned out and then

backpack pumps are employed to protect the line and to mop up. Special pumps, helibuckets, and collapsible
water tanks have been developed to assist these operations.

A research establishment complements these field operations. Within a network of forest institutes, three

have special responsibility for applied science in fue protection - the St. Peüersburg (formerly LeningraQ
Forestry Research Institute, the Krasnoyarsk Forest Research Institute, and the Far East Forest Research

Institute (Khabarovsk). Each serves both regional and national needs. The St. Petersburg institute, for example,

specializes in aircraft and pumps; the Krasnoyarsk institute in line-construction equipment; and the Far East

institute in fire danger rating. In addition, the Academy of Sciences sponsors research inüo fire ecology at

numerous regional centres, and it supports a laboratory of Forest Fire Research within the Sukachev Institute
at Krasnoyarsk.

All in all, the Russians have a remarkably comprehensive infrastructure for combating forest fires. But even

before the August revolution, rapid change was occurring. In July 1991 responsibility for the aerial fire centres

was transferred to the individual republics. The subsequent abolition of most all-union ministries (including
Goskomles, which oversaw forestry), the push for a market economy and selective privatization of land, the

emergenco of environmental advocacy groups, uncertainties over financing, a dramatic rise in the burned area

since the mid 1980s - all have challenged the Russian fire establishment. The future is impossible to forecast,

but since the Russian Federation embraces 95 per cent of the taiga, it is likely that the infrastructure will
remain intact, although downsized. Still, the requirements for replanning and modernizing fire menagement are

awesome. It is a story that will likely have global consequences.
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Among our recommendations were to include Russian among the languages in a revised edition of the FAO
Wildland Fire Management Terminology; to host a reciprocal visit to the USA n 1992; to assist with the

translation into English and subsequent publication of major Russian fire-research literature; to include Russian

fire managers in internatioasl ssminars, publications, and study tours; and to prepare a major symposium on
Fire in Ecosystems of Northern Eurasia, to be staged in Russia. Under the perestroi*a of the Russian fire
establishment, there is much that Westem fire managers can contribute -- and much that they can leam.

From:

Address:

"/,

Stephen J. Pyne

1522L North 61"' Avenue
Glendale, Arizona 85306
USA

I

Fig.l Smokejumping has a long tradition in the USSR: A group of smoke jrunpers boarding an IL-14
for a jumping exercise in Winüer 1973.
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ßi9.2 Forest fires burning in the Krasnoyarsk Region near the Yenissei River. Photographs taken by
Russian satellites are an important tool in locating fires and in assessing the extent of burned
areL§.
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The 1991 Forest Fire Season in the Russian Federation

The area of Russian national forest lands is 1 . 161 million ha, including 730 million ha of lands covered with

forests. Some 76.2 per cent of the forested area is occupied by coniferous spercies, among which the most

important are Siberian larch (40 per cent), pine (16.5 per cent), and spruce and fir (14 per cent). The most

important deciduous species are birch, aspen, and oak.

The dominance of conifers predisposes Russia toward high forest fire danger. Depending on weather

conditions, during each fire season there are usually three or four geographic forest regions with areas of
peisistent drought, and hence massive fire outbreaks.

In Russia, forest fire control is the responsibility of enterprises and other agencies managing the forests.

Within the system, a special place is occupied by the aerial fire control service, established in 1931. The

activities of inis specialized service cover 95 per cent of national forest lands. In the sparsely populated and

almost inaccessiblä regions of the North, Siberia, and the Far East, aerial forest-fire control is the main mean§

of detection and suppression.

To detect and to fight forest fires the service uses from 47O np to 880 aircraft, including 220 fo 360

helicopters. Fire-fighting operations are performed by more than 7,000 smokejumpers and helirappellers who

are employed on a peflnanent (year-round) basis. The management and the schedule of flights to detect and

,rrpp."., fi.", 
"r" 

the responsibility ofthe aerial fire observers. They are forestry expert§, trained and educated

additionally in aviation disciplines; they are required to have forest firefighting experience.

In 1991, the most complicated fire situation was in the forests of the Urals, Western Siberia (May-June), and

especially in Yakutia and the Magadan Region (July through September). According to statistics for the

p.ot""t"d lands of Russia, 15,019 forest fires occurred and burned on an area of 573,00O ha. (The average

annual number of fires over the last 5 years was 15,142 on 939,000 ha.) The average area of one fire in 1991

was 38 ha.

To assist firefighting operations, interregional movements of means and forces had to be organized. Some

2,600 smokejumpers and helirappellers were moved to the regions most severely hit.

From:

Address:

Edward P. Davidenko

P.A.Avialesookhrana
Gorki Str. 20
l4l2OO Pushkino, Moscow Region
RUSSIAN FEDERATION

6
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Fig. 3 and 4 Smokejumpers ready for takeoffin an AN-2 from an airbase in the Krasnoyarsk Region
(above), and rapelling from a MI-8 helicopter in the Urals (below) in summer 1991.
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Fig.S Map of the territory of the former USSR, showing the locations of the aerial fire centres. The
headquarters of Avialesookhrana are located at Pushkino, Moscow Region.
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Monitoring the Extent of Forest Fires in Siberia Using NoAA/AVHRR Satellite Imagery

While most concem about the atmospheric effects of forest fires and forest conversion is focused on the
tropics, it also is important to determine the contribution of fires in the northern hemisphere to global
atmospheric changes. Forest fires burn over significant areas annually in canada, the united §t"t".,
Mediterranean Europe, and the territory of the former Union of Soviet Socialist Republics (USSR). While
statistics are readily available for most northern-hemisphere countries, very little information has been
forthcoming from the USSR, where forest fires are a major occurrence, particularly in the boreal forest region
of Siberia. Statistical information produced by the USSR often seemed questionable, rendered r.,rp""t by
national political conceflls or representive only of those fires on which suppressive action was taken. This has
,resulted in a gross underestimation of the extent of fire in Siberia, where many fires burn unimpeded in remote,
underpopulated areas.

While using NOAA AVHRR (Advanced Very High Resolution Radiometer) satellite imegery (4 kilometre
resolution) to monitor the Great Fire of 1987, research scientists from Forestry Canada Ontario Rqion and
the NASA Langley Research Center noticed many larger, unreported fires burning in central Siberia. A
request was made to NOAA to provide higher resolution satellite coverage (1 kilometre resolution) over Siberia
during the summers of 1990 and 1991, resulting in the acquisition of a number of scenes in which both active
fires and recently burned areas are visible. These data are currently being analysed and results will be available
soon. High-resolution satellite imagery provides an economical and accurate means for estimating the extent of
buming in Siberia, and this process will continue in future years.

From: Brian J.Stocks

Address: Forestry Canada and D J Cahoon
1219 Queen Street East NASA I-angley
Sault Ste.Marie, Ontario P6A 5M7 Hampton VAZ3665-5225
CANADA USA

Fig.6 NOAA satellite image of 22 August 1990 showing active and recent 1990 fires north and south
of the Lena River (60'N, 120'E) in Central Siberia (1987 fires are also visible)
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All-Union Research Institute for Forest Fire Protection

The All-Union Research Institute for Forest Fire Protection and Forestry Mechanization (VNIIPOMleshoz -

- the Russian acronym) is a national forest service-related, forestry-specializd research and development

organization. The institute incorporates several auxiliary departments and subsidiary organizations: the Baikal

Forest Experiment Station, an experimental machinery-building shop, an experimental forest farm, and a field
work station.

Tliö institute'sprincipal field is mechanization of forest fire control operations and other forestry tasks except

logging; also fire prevention and organization of wildfire suppression. Key activities include studies in problem
areas of wildland fire management, research into fire effects and fire regimes, fire-spread simulation, and

prediction, development and introduction into practice of improved and innovative techniques, processes, and

machines for forest fire prevention and suppression, and for reforestation. The most important projects are

conducted in cooperation with outside specialized research and industry organizations.

The following is an overview of the institute's activities and results over the last 10 years:

o 14 models of machine units, implements and other equipment for forest fire control, and 12 models

for other forestry putposes, all put into series production;
o mountain and post-fire reforestation technologies for a variety of regions of Siberia;
o a process to make young conifer stands fire-resistant without use of prescribed fire;
o general prescriptions for non-hazardous forage-improvement burning of the forest-surrounded

grasslands in dry continental climate regions of East Siberia;
o forest fire containment and extinguishing techniques for use with machines and equipment designed by

the iastitute;
o recommendations, guidelines, and specifications for different aspects of fire management and

reforestation.

A total of 79 inventions and processes were patented, and375 papers and monographs were published by the
institute's researchers. The results of the research and development work are widely applied throughout the
country. The institute participated regularly at the USSR National Economy Development Standing Exhibition,
the Lesdrevmash and Selkhoztechnika international efibitions in Moscow. A total of 42 exhibits were
displayed and the following awards earned: 2 diplomas, 5 silver, and 6 bronze medals. At present the main
lines of work are:

conversion of surplus military vehicles and tanks into high-powered, all-terrain, quick-response forest
fire suppression machines;
development of highly manoeuvrable, airborne firefighting units on the chassis of various wheeled or
crawler-type small-sized vehicles;
one-rlan mechanized multifunctional firefighting equipment on a powerbase of wheeled roto-tillers;
development of machines, implements, and equipment for such forestry activities as slash disposal, soil
preparation for forest planting, seed-gathering ofthe Siberian stone pine (Pinus sibirica, a tree ofgreat
value in Siberia), etc.
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Funding for research and development comes from project grants from the authority organization and
secondary government forestry departments and bureaux, and from outside contracts with forest management
and forest-industry organizations. Researchers at the institute are willing to expand international collabotation.
For more information write to:

Boris P. Yakovlev,
Director, All-Union Research Institute
for Forest Fire Prolection and
Forestry Mechanization (VNIIPOMleshoz)
Akademgorodok
Krasnoyarsk 660036
RUSSIAN FEDERATION
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Fire tractor constructed on the base ofa conyerted ALT-55 tank (above) and on the base

of a former artillery tractor AT-T and a military truck. The design of this heavy
firefighting equipment was developed by the Institute for Forest Fire Protection in
Krasnoyarsk.
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Forest Fire Retardants in Russia

The Forest Research Institute at St.Petersburg was the first in the USSR to develop forest fire retardants.
These products are designed to protect forests against wildfires, and are delivered on the ground and from
aircraft. One of the products is the soluble "OC-s,' which serves a variety of purposes, such as

o active firefighting along the edge of zurface forest fires of different intensities;
o constructing buffer and widened mineralized strips;
o extinguishing peat and raw humus fires.

The OC-5 solution has a long-term fire-retardant effect so that the flamrnability of forest fuels sprayed with
OC:S (such as timber, needles, grass) is greatly reduced until the next rainfall. At the same time, the solution
possesses fire-extinguishing and fire-proofing characteristics, blocking both flaming and smoldering combustion
of wildland fuels.

The suitability of products in practice has been tesüed in several European and Asian locations in the USSR
under different forest-growing conditions. Between 1986 and 1990 more than 1.,000 forest fires were
suppressed using OC-5.

The 'OC-AI n retardant can be used for aerial fire suppression -- for example, for the construction of buffer
strips -- from helicopters equipped with special nozzles. OC-A1 can be applied on the ground using fire-
fightingmachines, cross-country vehicles and other equipment. It is available in water-soluble powder form and
requires not more than 15 minutes to dissolve compleüely in water (temperature of water 2OC) and to form
hydrogel. OC-AI has been designed specifically for forest firefighting: The dissolved orange-coloured
retardant, once dropped on forest stands and other ground cover, provides good sighting from the air along
protective fire-fighting belts. Viscosity allows an economical use of the retardant and minipi2es losses when
dropping from helicopters. The handling of the solution does not require any special precautions. The solution
is non-toxic, non-corrosive, inexplosive, and ecologically harmless. While OC-5 and OC-AI have the same
fire-proofing characteristics as "PHOS-CHEK,' the retardant offers an economically interesting altemative. For
more information contact:

Michael A. Potiomin
Forest Research Institute
Instituts§ prospect 21

P.O.Box l94OZl
St. Petersburg
RUSSIAN FEDERATION

Agreement Signed Between the aniled States and the Russian Fedcrulion on Fire Management and Fire
Research

A team of U.S. Forest Service fire managers and fire scientists visited the Russian Federation from 23
September to 6 October 1991 to develop cooperative prograrns and technical and scientific exchanges in forest
fire management and research. The American team was led by Mr. Richard Stauber, Director of the Boise
Interagency Fire Center (Boise, Idaho), and consisted of Mr. Richard Bacon, Director of Fire and Aviation
Management in the Northeastern Region of the U.S. Forest Service (Milwaukee, Wisconsin), and Dr. Michael
Fosberg, staff specialist in Forest Fire and Atmospheric Sciences Research, U.S. Forest Service, Washington,
D.C. The American team was hosted by Mr. Dimitri Odintsov, Deputy Minister of Foress of the Russian
Federation; Mr. Nikolai Andreev, Director of Operational Association of Aerial Fire Control; and Mr. Edward
Davidenko and Mr. Vladimir Schetinski of the Association of Aerial Fire Control.
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Fig.9 MI-8 helicopter delivering extinguishants from the air. The YSU helibucket is adjustable
to loads of 1; 1.5; 1,75 and 2.0 tons

The American team met with Deputy Minisüer Odintsov, Director Andreev, Deputy Ministers Vladimir
Schetins§ and Yuri Grigoryevich, and Chief Scientist Edward Davidenko in Pushkino for discussions on

overall coordination between the United States and the Russian Federation, and to finalize the agenda of the

visit.

The American team then visited the Fire Research Institute in Saint Petersburg, the Northwestern Aerial Fire
Center in Petrozavodsk, the Aerial Fire Center, The Fire Research Center, and the All Union Academy of
Science Research Center in Krasnoyarsk, and also visited the Yartseva Aviation and Fire Control Base and the

Irkutsk Regional Aerial Fire Center.

Recent changes in Russia have resulted in the transfer of all institutes to the Russian Ministry of Forests. All
of the science of forestry, both theory and practice, will be under one ministry, although research in the

Academy of Sciences will continue to maintain independence. There are plans and preliminary approval for a
Forestry Academy that will address all forestry problems.

'.i 4'( 'i:
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As a result of the American visit, an agreement was signed between the United States and the Russian
Federation which covered the following points:

(1) Exchange of working groups to study firefighting operations aad management (beginning n t992).

(2) Initiation of the development of operational agreements in forest fire suppression for Alaska and the
Eastern regions of the Russian Federation, the goal being the transportation and use of resources and
equipment.

(3) Joint development of remote-sensing (satellite) sysüems for fbrest fire prediction, detection, and

, *"gement.

(4) Monitoring of boreal forest ecosystems (including the effects of forest fires).

(5) Joint use of fire management computer software.

(6) Bilateral research programmes on various problems of forest fire control.

The agreement was signed by Mr. Stauber for the United States and by Minister Odintsov and Director
Andreev for the Russian Federation. Much of the research under this agreement will be carried out under a
second multinational agreement which established the International Boreal Forest Research Association.
Currently, the United States, the Russian Federation, and Canada are members; Norway, Sweden, and Finland
have been invited to join.

From: Michael Fosberg
Forest Fire and Atmospheric Sciences Research
USDA Forest Service

Address: P.O.Box 90690
Washington, D.C. 20090
USA
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COT'NTRY NOTES

ALBANIA

Forest Fires in Albanin

The forests of Albania cover about 1 million hectares, all state-owned land, and are especially fire prone

during the warm and dry summers. The protection of forests is therefore a continuing task for the Forest

Service and for the population. A variety of measures are taken, including public awareness campaigns. These

measures and the willingness of the public to assist in protection kept the number of fires in 1991 to 147 and

the area affected to about 250 ha. Statistics (Table 2) show that during the last decade the average number of

wildland fires (mainly shrubland) was 1L6 and the avetage area affecüed 203 ha. per year.

Responsibility for forest protection lies with the districi forest organs or the forest services' Practically all

fires are caused by men (negligence, pasture burning). Most occur in the coniferous forests. The fire-

management measures carried out by the State and by the General Directorate of Forest Economy through the

district forest enterprises are: operation of an observation signalization system' fire vigilance throughout the fire
danger period, and construction of firebreaks.

Up to now, the centralized economy of our country has been successful in mobilizing villagers and town

populations to participate in fire protection. Under the recently created conditions of the market economy,

people are becoming more indifferent towards forest fire outbreaks.

It is hoped that the continuation of f,rre protection efforts by the forest administration of Albania will be

supported by the neighbouring countries of Greece, Yugoslavia, and Italy, and by the Federal Republic of
Germany.

From:

Address:

Mehmet Meta
Chief, Forest Protection

General Directorate of Forestry Economy
Tirana, Albania

Tab.Z Number and area affected by wildland fires in Albania

in the period 1981-1991

Year Number of Fires Area Burned

r981
1982
1983

1984
1 985
1986
1987

1988
1989
1990
1991

42
35
96
t92
7l
t34
toz
L2t
70

269
t47

t94
46
47

266
90

285
390
t56
118

417

226
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AUSTRALIA

Fire Management in Semi-arid Woodhnds and Shtublands in the South of Western Australin

Shrubland and woodland communities, typically dominated by a range of Eucalyptus species, are widespread
throughout the 300 to 500 mm rainfall zone of southern Western Australia; this area lies to the east of the main

belt of latah (Eucalyptus marginata) forest. The region has a Mediterranean-like climate with a protracted

summer drought, and dry lightning storms are co[lmon during the summer months. The annual fire season

extends from October to April, but fires rnay occur even in the winter during drought years.

The Western Australian Deparfunent of Conservation and Land Managernent (CALIO is responsible for
extensive tracts of shrubland and woodland, mostly coniained in national parks and nature reserves. Nature
conservation and low-impact recreation are the predominant activities. Considerable areas also remain as state-

owned land not yet vested in a land-management agency. Most reserves are reurnants surrounded by land
cleared for agriculture, principally cereal cropping and sheep graang. There are a number of large reseryes

ranging in size from 100,000 ha to over 500,000 ha, together with many smaller areas.

Fire management is a key issue in shrubland and woodland reserves. Uncontrolled fires may pose a threat
to life, property, and community assets in more densely settled areas, and may also be incompatible with some

nature-conseryation objectives, where retention of sizeable areas of long unburned vegetation is considered

important for the conservation of species with restricted occurrence. One of the key objectives for fire
management, therefore, is to minimize the likelihood of an entire reserve being burned at one time. Important
problems for firre management include the remote and often inaccessible nature of the terrain, the scarcity of
surface water, and the limited resources available for fire suppression. Organizations involved in planning and
implementing fire management on these lands include CALM, the Western Australian Bush Fires Board, and
bush fire brigades comprised of volunteers from local communities.

Fire behaviour is also an important consideration. The discontinuous nature of many of the fuel types results

in a situation where fires behave erratically, with sudden changes in spread rate and intensity. During dry
summer conditions, fires may spread at up to 8 km/h with associated fireline intensities of 20,0O0 kW/m,
making direct attack impossible.

Extensive lightning-caused fires have been a feature of the past two summers. In December 1989, three

simultaneous lightning-caused fires bumed 123,000 ha in the Fitzgerald River National Park. Most of this
area was bumed during the initial ten-hour period of fire activity, which was characterized by extreme fire-
danger conditions. During the summer of I99Ol9l fires started by a series of ligthning strikes burned some
750,000 ha of woodland over a period of several months, in some cases affecting areas burned by lightning
fires only eight years before. Fortunately, these fires were in remote locations and did not cause significant
property damage.

CALM is undertaking research to improve understanding of fire behaviour and ecological effects in
shrubland and woodland communities. A major study has been established in shrubland at the Stirling Range
National Park, and to date sixteen experimental fires have been conducted on plots (4 ha each) over a range
of weather conditions. Litter fuel moisture content appears to be a key factor determining threshold conditions
for sustained fire spread. Case studies of significant wildfires have provided valuable fire behaviour data for
more extreme weather conditions, where conventional experimentation has not been possible. Ecological studies
are focusing on the response of plants and small vertebrates to fires in spring and autumn.

Patch burning to create a mosaic of fuel ages within large reserves has considerable potential to achieve both
fuel reduction and habitat-management objectives, and to reduce the opportunity for extensive uncontrolled
fires. Recent trials have confirmed that a mosaic of burned and unburned strips can be achieved using ignition
from fixed-wing aircraft. Information from research studies is being used to develop reliable prescriptions for
burning, and as a basis for determining fire regimes appropriate for meeting particular management objectives.
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From: Lachlan McCaw

Address: Department of Conservation
and Land Management
Research Centre
AUS - Manjimup, Western Australia 6258

A Natiorwl Fire Danger Rating System for Austmlin

In Australia several fire danger rating systems are used by State and private l41d management agencies and

by the coordinating rural fire authorities. The most widely used are the McArthur Forest and Grassland Fire
Danger Rating Systems, which were devised by Alan McArthur in the early 1960s. These have proven to be

particularly useful and robust management tools and provide good guidelines on the difficulty of suppressing

forest and grassland fuel types. The McArthur Fire Danger Rating Systems have been adopted by several

countries with fire climates similar to that of Australia.

Research in the last 10 years has shown there are certain deficiencies in the McArthur systems when they

are used to predict fire behaviour and fire spread over the full range of fire weather conditions likely to occur

in Australia. These deficiencies together with a number of ad hoc changes prompted the need to review rating

systems in use in Australia, particularly considering that with the increasing use of Geographic Information

Systems (GIS), the ability to predict fire spread in specific fuel types is now S6psming much more feasible than

in the past. Also there has been a tendency to adopt some overseas fire-behaviour models which have an

uncertain research basis and have not been validated in Australia for use with computer models in conjunction

with GIS databases. As a result the Australian Forestry Council (AFC) sponsored a conference on Bushfire

Modelling and Fire Danger Rating Systems. It was held in Canberra on 11-12 July 1988 (see announcement

of the release of the conference proceedings under "Recent Publications"). One of the resolutions of this

conference was that a national fire danger rating system be developed with the aim of standardizing fire danger

rating between States and ensuring that both the public and fire managers develop a common understanding of
61e danger. The AFC Research Working Group 6 (fire management research) was asked to review the need

and if necessary propose a framework for the development of an Australian Fire Danger Rating System.

In Australia, the term fire danger is widely accepted as reflecting the severity of weather conditions affecting

fire behaviour for a standard fuel type. Other factors included in the textbook, such as definition of fire danger,

risk of ignition, and potential for damage are, in Australia, generally examined independently. Therefore the

group recourmended that for the purpose of public warnings, a relatively simple system which predicts a

buming index in grasslands is most appropriate and that this system should retain the original relative scale

established by McArthur, which defines classes of suppression difficulty. The group concluded that countrywide
fire danger ratings were required for only three distinct fuel types: open grasslands, dry eucalyptus forests, and

heath/shrublands, and that forecasts for fire danger rating should be kept separate from predictions of fire
spread and fire behaviour in specific fuel types. Systems for predicting fire behaviour should be designed to

meet local needs and these predictions will require more accurate defiuition of fuel structures, fuel moisture

regimes, local wind patterns, and terrain than can be provided by general forecasts.

Thus the likely developments in Australia will be: the use of a uniform simple system of rating fire danger

for use in public warnings; the setting of general preparedness standards and fire tower duties; and the use of
well-researched fire behaviour models combined with Geographic Information Systems to predict more

accurately fire spread behaviour through specific vegetation typ€s over measured terrain.

From: Phil Cheney

CSIRO Division of Forestry
P.O.Box 4008

Queen Victoria Terrace

AUS - Canberra, ACT 2600

Address:

I

I
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CANADA

The 1990 Fire Report

The fire season began with the potential for yet another busy year. Central Canada had a dry fall and winter
accompanied by a dry spring. But by the beginning of June, the rains came. It was not until mid-July that the
action started to accelerate with the Yukon reporting fires, followed in August by Saskatchewan, Alberta and
British Columbia.

Resion 1

Oa22 July 1990, the elderly and the young were evacuated from the village of Old Crow in the Yukon, due
to the threat caused by a fire 10,000 ha in size. The entire village was evacuated the following day.

For most of the fire season, British Columbia's.biggest problem was an abundance of rain rather than fires.
Things ultimately dried out but it wasn't until mid-August that trees started bunring. During this time, the
province was getting well over 100 fires a day, straining resources. Orders went out for additional aircraft,
helicopters, fireline equipment and personnel. The requests for aircraft and equipment were filled, but requests
for helicopters and personnel were pending. The United States was also very busy at this time and preliminary
inquiries indicated that 20-man crews were not available out of Boise Inüeragency Fire Center (BIFC).
Helicopters soon became available but the shortage of personnel persisted. Ultimately British Columbia sought
the services of trained out-of-province crews who had little or no mountain firefighting experience. Five 5-man
crews came from the Northwest Territories, four 20-man crews from Manitoba, and ten 3-man crews from
Ontario. The busiest day occurred on 16 August, when the Province had 1,129 active fires. Things began to
slow down after that, thanks to favourable weather.

Region 2

August was also the month of fires for Region 2. Saskatchewan had to evacuate the towns of St.Georges
Hill, Descharme Lake, Canoe Lake and Meadow Lake on 9 August because of an advancing fire. By 10
August, eight problem fires were burning in Saskatchewan, but relief was in sight, and the evacuated people
were allowed to return home. Resources in the form of two contract helicopters and sprinkler kits from the
Northwest, as well as aircraft-fuelling systems from Manitoba, were brought in.

The Northwest Territories had a relatively quiet fire year, enabling them to lend a hand to other agencies in
the form of aircraft, contract helicopters, fireline equipment and personnel. On a couple of occasions, their
forecasted hazard necessitated heavy man-up in anticipation of an increase in the fire load, but only moderate
activity occurred, which was handled quickly with these additional resources.

By 7 August, Alberta had received over 100 starts, resulting in five problem fires. Resource orders came in
for prrmfs and hose, and these were filled. Also, a DC-6 from the Northwest Territories was brought in. As
the week went on, additional forces were mobilized in the form of two additional DC-6 groups from
BC/Conair, one CL-215 group, and two contract helicopters from the Northwest Territories. Around 16
August, favourable weather brought some relief to the fire situation and allowed for the demobilization of some
of the external resources.

Reeion 3

Manitoba enjoyed a respite this year, having had only one problem fire all summer - the Wabowden fire
of 15 July 1990, at 1,200 ha. It seemed for a while in May that Ontario would again be in the thick of things
when resource orders started coming in for aircraft (one CL-215 from Newfoundland, one CL-215 group from
Yukon) but that did not last long, as rains followed. Ontario's main problem was the Observation Zone fires
near Webequie, north of the 52d parallel, in the Northern region. Two separate evacuations took place on two
different occasions during the summer due to this fire.
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Reeion 4

The region had a relatively quiet fire seeson except for a few flaps in New Brunswick and Quebec. The week
of 10 June saw New Brunswick bettling e 1,600 he blaze with the help of one CL-215 from Newfoundland, one
CL-215 and a birddog from Ontario, two CL-215 from Quebec, and two Firecets and a birddog from British
Columbia/Conair. Quebec held its own onc€ again this surrmer with just a few highlights worth mentioning.
The week of 27 lü'[ay saw Quebec experiencing dry and windy weather resulting in extreme fire beheviour (78
fires for l,286hs for that week). One week later, Quebec had picked up 3O new fires for 4,ü)O h& for a üotal

of 341 fires burning 6,430ha, almost half of the üotal season's aree burned in the FAZ (fue action zone).

Although it was a relatively quiet fire season, the Canadian Interagency Forest Flre Centre (CIITC)
progassed a total of 90 resource orders, 41 of those occurring during the month of August. Along with the
usual movements of airtankers and fireline equipment there were many personnel movements. A total of 279
personnel were mobilized ecross the country this zummer. In addition, 91 individuals from the Alaska Forest
Service were mobilized to the Yukon. This level of interagency movement of personnel once again underscores
the need for well-trained crews able üo work in varying terrain across the coutry.

The bulk of the fire load was in the West this year. As this is traditional land-based tanker country, this
resource was in constant demand during the period of peak activity. Airtanker movement over long distances
was dso highlightedwith e Firecat group moving from British Columbia üo New Brunswick and two CL-215's
from Quebec to Alberta.

Canada had what could be termed as an average fire year, with a üotal of lO,O72 blazas reported es of 31

December 1990. Although the numbers may be average, the area affected stands at 92l,l5l he, which is well
below the ten-year average of 2 million ha. As the following statistics show, out of lO,ü2 firas burning
931,632ha, 369 burned 492,06 ha in the observation zone. This means that 3.7% of the total fires eccounted
for 52.8% of the territory burned.
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Fig.10 This graph depcts the weekly fire starts in Canada from ltfiay to §eptermber 190. Other than
for two weeks in May and four weels in August, the fire starts in 1990 were well below those of
the previous year's record.
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The 1990 Forest Fire Statistics of Canada

Fire Action Zoner) Fire Observati on 7,one2)

haha

British Columbia
Yukon Territory
Alberta
Northwest Territories
Saskatchewan
Manitoba
Ontario

Quebec
Newfoundland
New Brunswick
Nova Scotia
Prince Edward Island
Parks Canada
(Federal Parks)

3,254 72,504
t22 to9,o62

r,259 31,097
206 33,895
786 68,785
537 19,784

1,472 9,250
799 16,067
196 46,817
377 6,tr4
496 1,068
38 IO2
t28 25,04r

3,257 72,504
154 t69,601

1,295 31,097
236 tO4,6L6
897 187,349
537 19,784

I,6t4 I83,694
852 83,345
197 47,317
37't 6,t14
496 1,068
38 IO2
128 25,041

,,

30
111

142
53

I

uo,r39

70,721
118,564

174,4M
67,278

:t*

Total 9,697 439,586 492,046 lo,o72 931,632

r) Areas in which fires are actively fought until out
2) Areas in which fires may be allowed to burn unchecked but could be fought if they threaten areas of higher
value

From:

Address:

Tom Johnston
Operations Manager

Canadian Interagency Fire Center
2lO-3Ol Weston Street
Winnipeg, Manitoba R3E 3H4
CANADA

t-

Total

ha
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P(ORTUGAL

New Project Launched to Improve Fire Protection Systems in Northem Portugal

A new fire research project was initiated near Vila Real to evaluate and improve fire protection systems
using new integrated methodology to evaluate fire hazard. The project met the approval of the Forest Service
and will be conducted by UTAD (Universidade de Tras-os Monües e Alto Douro). It will fall under an EEC
development programme financed by the Commissao de Coordenacao da Regiao Norte (Portugal).

Infästructure studies of the landscape, population dynamics, land-use, and other fire-related issues will be
combined with a fuel classification system to arrive at a fire hazard evaluation. This information will be used
to provide cost-effective fire protection proposals for efficient fire control. The project will not only be used
to create representative fuel models and to test relationships between various fuel classes, but also to assist in
the decision-making process in forest fire protection. The study will be GlS-based and some new techniques
will be tested with the main objective being to arrive at a user-friendly fire protection package from which
results can be extrapolated to zurrounding districts with some minor adjustments.

From: Herminio Botelho

Address: Universidade de TrCs-os-Montes e Alto Douro
Apartado 202
P - 5001 Vila Real Codex
PORTUGAL

in cooperation with

Cornelius (Neels) de Ronde
Saasveld Forestry Research Center
CSIR-Forestek
Private Bag X6515
SA - George 6530

SPAIN

Second Issue of the Spanish Vedon of the Intemational Forest Firc News Now Available

After a successful launching of the 'zero' issue of rrNoticias del Mundortt the Spanish version of the
International Forest Fire News (IFFI.I), in January 1991, the regular No. 1 was published in July 1991. Irl
addition to translated contributions from the IFFN, Noticias del Mundo provides addilional information from
Mediterranean and Latin American countries. For more information, please contact the editorial office:

ICONA
Area de Defensa contra Incendios Forestales
Gran Via de San Francisco 4
E - 28005 Madrid
SPAIN
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MEETINGS IIELD IN 1991

GREECE

Semirwr on Forest Fire Prevention, Iand ase and People (Athens, 29 October - 2 November 1991)

More than 80 specialists and observers from 14 countries in Europe and North America took part in the

semina1, which was organized in a most efficient and friendly way by the General Directorate of Development
and Protection of Forests and Natural Environment of the Greek Ministry of Agriculture. It was held under the

sponsorship of the Joint FAO/ECE/ILO Committee on Forest Technology, Management and Training. Mr. V.
Frangos (Greece) was elected Chairman of the Seminar, and Mr. J.G. Goldammer (Germany) and Mr. T.
Karlikowski (Poland) Vice-Chairmen

On Friday, I November, the participants visited the Forest Districts of Corinthia and Argolis in northeastern
Peloponnese. The problems being faced in these areas were a good practical illustration of the theme of the
seminar.

The report of the seminar, approved by the participants, is available on request from the address given
below. It is hoped to make arrangements for the proceedings, containing the 25 papers presented, to be issued
in the course of 1992. Papers and discussions covered thp following topics:

Interface of forests, agricultural land, wildlands, and residential areas

Social, economic, and cultural aspects of forest and wildland fires

Reducing the forest-fire bazard through fuel management,
silvicultural methods, policies, and legislation

At the end of the seminar, the participants adopted conclusions and recommendations addressed to the Joint
Committee, and through it to member countries and to research institutions and IUFRO. Given below are
extracts from the conclusions and recommendations (TIM/EFC/WP. 1/SEM.35/2):

Conclusions

h 1990 there were about 65,000 forest fire outbreaks in Europe, causing darnage to neady 700,000 ha of
forest and other land. About 95% of the outbreaks occurred in the southemmost countries of the region, and
among the known causes all but a small percentage were the result of human negligence or arson. This
demonstrated the importance of the theme of the seminar: linking forest fire prevention with land use and
people.

Among the principal factors which increase forest fire danger in the Mediterranean region are rural
depopulation, resulting in less intensive use of the forest, changes in land use, tourism, and public demand for
second homes. Very often there has been a marked accumulation of combustible biomass which has increased
the likelihood of a fire, once started, reaching destructive intensity.

The participants agreed that the health slogan 'prevention is better than cure" applies equally to the forest
fire problem. Prevention must involve all those connected with the forest, including municipalities, forest
services, fire-brigade services, forest owners, farmers, shepherds, and visitors. Much of the problem arises
through conflicts over land use, compounded in some countries by uncertainties created by the absence of land
registration and official maps showing ownership boundaries.
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The seminar recognized the need for an integrated strategy for forest fire prevention and suppression, a clear

definition of roles, and allocation of responsibilities and coordinztion between the various national, regional,

and local agencies concerned with forest fire prevention and suppression, a situation which does not exist

everywhere today.

Recommendations

There is a need for national legislation and policies relating to land use and environmental protection,

including forestry, to be better coordinated to reduce conflicts and misunderstanding over land use.

Ii:view of the long growing cycle of forests, consensus needs to be reached among political groups on long-
term policy on forest protection.

Agencies concerned with forest fire prevention and ctintrol need to strengthen their public relations services

and establish ways of involving the public, especially local populations, in planning and implementing
programmes.

Clear guidelines need to be developed for forest fire prevention strategies for protected areias, such as

National Parks and nature reserves.

Policies and management practices which result in the accumulation of biomass need to be reviewed in the

light of the consequences of serious fire outbreaks. Possibilities should be explored for maintaining forest
biomass at levels that are ecologically zustainable while avoiding undue fire danger, including increased use of
woody biomass for industrial or energy purposes, and increased browsing by farm animals.

Plans for forest fire prevention and control should be developed at the community level, involving the
municipal authorities, fire-brigade services, local offices of the forest service, and other land-use agencies,
forest owners, and the local population.

Closer collaboration should be established between neighbouring countries to ensure effective coordination
of forest fire prevention and suppression activities.

In order to keep more personnel in the countryside available for fire prevention and suppression activities,
measures should be taken to diversify employment opportunities in agriculture, forestry, and tourism (pluri-
activity).

Countries should consider greater use of motorized patrols during periods of high fire risk, because of their
proven deterrent effect.

Greater use should be made of computer-based systems to provide objective fire hazard predictions.

More care should be taken in the design and construction of fuelbreaks and firebreaks to respect ecological
concerns, especially the prevention of soil erosion.

Research in the fields of forest fire prevention, behaviour, ecology, and suppression needs to be on a long-
term basis to provide continuity.

Further information may be obtained from the Secretary of the Seminar:

Jorge Naiera
ECE/FAO Agriculture and Timber Division
Palais des Nations
CH - l2ll Geneva L0

SWITZERLAND Fax: *41 227343345
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Advanced Course on the Prevention of Forest Fires in the Meditermnean Region (Chania, Crete, Greece,
21 October - I November 1991)

An intensive three-week course was held at the Mediterranean Agronomic Institute of Chania. The
objective was to present and analyse the most modern fire revention methods and planning considerations, with
special emphasis on the particularities of the Mediterranean basin. The curriculum was divided into three
sections:

a) Ecological considerations for forest fire prevention planning. The role of fire as a natural ecosystem
process was investigated, along with the effects of fire on vegetation, soil, water, and air. The fire-dependent

., ecosystems of the Meditelranean region were reviewed.

b) Principles of forest fire prevention. The focus was on definition, principles, and economic
importance of forest fire prevention, on which measures are most succesful, on fuel and fire hazard assessment,
on fuel-inventory techniques, and on fire-behavior forecasts.

c) Fire-prevention methods and planning. Analysis was based on economic and technical criteria, and
methods reviewed included fuel-modifi cation techniques and presuppression planning.

A field trip was conducted to review prevention measures used by the Greek Forest Service on the
fire-plagued island of Crete.

The course was attended by 20 rrniversity graduates in pure and applied biological sciences: foresters,
agronomists, biologists, etc. They came from Malta, Italy, Sudan, Tunisia, Morocco, Cyprus, and
Greece. Steven Pyne of the United States was a guest professor and gave two impressive lectures on the fire
prevention policies of the USA and Canada.

The same course will be offered next year, and scholarships are available for qualified applicants.
Information may be obtained from the Mediterranean Agronomic Institute of Chania, P.O. Box 85, 173 10O

Chania (Crete), Greece. Fax: *30-821-81154.

From : Mr. Alexander Dimitrakopoulos

Address : University of the Aegean
81 100 Mytiliai
GREECE

MOROCCO

Fire/Meteorolog Workshop for the Western Meditenanean Region (Rabat, 25-29 November 1991)

The workshop was organized and hosted by the government of Morocco in technical collaboration with the
World Meteorological Organization (WMO) and FAO. The objective was to strengthen communications
between agencies within countries (fire/meteorology) and between them.

The workshop was organized into six sessions, each addressing a broad subject area. Each session consisted
of an overview followed by a series of voluntary presentations. The subject are:rs were:

a) Activities for which meteorological data are needed

b) Sources of meteorological data
c) Techniques and methods to transfer meteorological data into useful information
d) Equipment and software
e) Dissemination of information
D Assessment of the benefits of information
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About 65 representives of weather service and forestry agencies attended. Western Mediterranean countries

represented included Algeria, France, Italy, Morocco, Portugal, Spain and Tunisia. Speakers were invited from

Australia, Canada and the United States. The workshop was multidisciplinary, emphasized practical

applications, and was conducted in an informal atmosphere. A field trip provided an opportunity to observe fuel

conditions, forestry practices, and fire protection activities.

The papers presented 
"n6 

5ummaries of the discussions will be assembled into a workshop proceedings to be

published jointly by WMO and FAO.

From:

':

Address:

From:

Address:

f]NITED STATES

11'h Conference on Fire and Forest Meteorologt

The llh Conference on trire and Forest Meteorology was held in Missoula, Montana, 16-19 April 1991'

It was sponsored by the Society of American Foresters and the American Meteorological Society with special

participation by the USDA Forest Service Intermountain Research Station, and by the University of
Montana School of Forestry. The conference continued the tradition of bringing together diverse groups of
people to discuss current topics in fire management, fire behaviour prediction, fire-danger rating, fire effects,

smoke management, and meteorology. Among the 175 participants were researchers and managers from federal

agencies, States, universities, and private companies. Thirty were from Canada, two from New Zealand, two
from Italy and eleven from Australia.

The format of the conference encouraged interaction. Two-thirds of the 83 papers were interactive poster

presentations. Devoting four sessions of the conference to interactive presentations allowed attendees to examine

computer demonstrations, to discuss details of presentations, and to become acquainted. The conference

proceedings can be purchased for US-$35 from:

Society of American Foresters
5400 Grosvenor Lane
Bethesda, MD 20814
USA

The 12m Conference on Fire and Forest Meteorology will be held in Georgia (USA) in 1993.

William M. Ciesla

Forest Protection Officer, FORM

Food and Agriculture Organization
of the United Nations
Via delle Terme di Caracalla

I - 00100 Rome
ITALY

Patricia L. Andrews

Intermountain Fire Sciences Laboratory
USDA Forest Service
P.O.Box 8089
Missoula, Montana 59807
USA
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FRANCE

World Conference on Forest Fires -- I*gal Aspects (Air-en-Provence, 12-74 December 1991)

A conference on the legal aspects of forest fires was held in Aix-en-Provence in December 1991. Experts
from thirteen countries attended. As a result of the meeting, the rrAix-en-hovence Charter'r was adopted and

released by the participants. The full text of the charter will be published in the next issue of the Intemational
Forest Fire News (unfortunately there isn't space in this issue to reprint the four-page charter). However, those
interested in seeing the full text immediately may contact the organizer of the meeting:

.: Jacques Bourrinet
Directeur, Centre d'Etudes et de Recherches

Internationales et Communauüaires
Route des Alpes
F - 13100 Aix-en-Provence Cedex
FRANCE



29

MEETINGS PLANNED FOR 1992

CZECIJ AND SLOVAK IIEDERAL REPI]BLIC

Wood Buming '92 (Zvolen, 1-5 June 1992)

The second announcement of the Wood Burning'92 conference and symposium has been issued. The
meetipg is sponsored by IUTRO Working Party 55.03-04 Wood Burning and embraces the following topics:

Conference: o Combustion (combustion modeling, combustion measurements)

Wood structures and properties (changes of burning)

Wood burning (ignition, flaming, charring, smoke density, and toxicity)

Fire retardants (fire-retardant mechanisms, reaction to fire)

Fire protection of wooden buildings

Risk and hazard assessment (testing, certification, modelling)

Fire suppression in wooden buildings

Performance of new fire retardants and fire engineering

woo BURNIN

o

o

Symposium: o

For more information contact:

Dr. A. Osvald
University of Forestry
and Wood Technology
Faculty of Wood Technology
Masarykova 24
CS - 960 53 Zvolen
CSFR

Phone +42-855-635
Fax +42-885-20027
Telex 72267 vsld z

4/
e2

o

o

o

I

G:
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GREECE

Advanced Course on the Prevention of Forest Fires in the Mediterranean Region (Chania (Crete), Greece)

A repeat of the 1991 course. (Please see report above under'Meetings Held in 1991.')

I.]NTTED STATES

The Power of Politics, the Media and the Public to Affect Wildtand and. Ilrban Fire Protection Progmms in
the 1990's. A Natiorul Symposium and Workshop (Missoula, Montann, 21-25 April 1992)

In the December 1990 issue of the IFFN, this uicoming workshop was announced erroneously for April
1991. According to a recent announcement in the Wildfire News & Notes, the conference takes place rnl992.
The University of Montana is organizing this national workshop in which political, media, and public officials
of the United States will present their thoughts and ideas on practical philosophies for working with the
govemment at any level, with the media in planned and emergency situations, and with the average citizen to
foster good relations and firesafe progmms. For more information and for registration forms, please write to

Center for Continuing Education
University of Montana
Missoula, MT 59812
USA

Phone: + l-406-243-4623 (or 243-29OO)

RECENT PUBLICATIONS

Conference on Bushftre Model and Fire Danger Rating Sy$erzs.. Proeeedings

These proceedings contain the papers presented at the National Conference on Bushfire Modelling and Fire
Danger Rating Systems, held in Canberra (Australia) in July 1988. Papers came from scientists and fire
managers prominent in their fields, and were peer reviewed. Guest presentations were given by speakers from
the United States and Canada. The proceedings include 20 papers which cover:

o an international perspective of the concept and use of models for fire-danger rating;

o social and management issues;

o models within models (weather);

o models within models (fuels);

o measurement -- the basis of models and validation;

planning and implementation.
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This publication should be of interest to people concerned with fire management, predicting fire behaviour,
and fire danger rating for public wamings. The book:

N.P.Cheney and A.M.Gill (eds.) 1991. Conference on bushfire modelling and firedanger rating
systems: Proceedings. CSIRO Division of Forestry, Canberra, 198 pp (ISBN 0 643 05238 O)

can be obtained for A$22.50 within Australia; A$28.50 overseas; costs include postage and handling. Orders
can be placed through

CSIRO Division Division of Forestry
P.O. Box 4008

Queen Victoria Terrace
Canberra ACT 2600
AUSTRALIA

Fire and the Environment: Ecolo§cal and Cultural Perspecfives

The proceedings of this international symposium held in Knoxville, Tennessw, (20-24 March 1990), are now
available. The proceedings were edited by Stephen C. Nodvin and Thomas A. Waldrop and contain 4l papers
based on oral presentations under four categories: fire ecology, fire management, cultural and fire history. In
addition, three papers are presented from a special session on the 1988 fires in the Grealer Yellowstone Area
and fourteen papers are presented from a poster session. The bibliographical information for the volume is:

S-C.Nodvin and T.A'Waldrop (eds.) 1991. Fire and the environment: ecological and cultural
perspectives: Proceedings of an international symposium; 1990 March 2O-24; Knoxville, TN.
Gen.Tech.Rep.SE-69. Asheville, NC: U.S.Department of Agriculture, Forest Service, Southeastern
Forest Experiment Station. 429 p.

Global Biomass Burning: atmospheric, climafic, and Biospheric Inplications

This comprehensive volume considers plant biomass burning (embracing forest and other wildland fires,
agricultural bunring, burning of fuelwood, charcoal, etc.) as a global phenomenon and assesses its impact on
the atmosphere, on climate, and on the biosphere. The 63 chapters by 158 scientists point to biomass buming
as a significant driver of global change on our planet.

The book is a convenient and current reference on such topics as: the remote sensing of fires from space;
the geographical distribution of burning; the combustion products of buming in tropical, temperate, and boreal
ecosystemsl burning as a global source of atmospheric gases and particulates; the impact of biomass burning
gases and particulates on global climate change; and the role ofbiomass burning on biodiversity and past global
extinctions.

Joel S. Levine (ed.) 1992. Global biomass burning: Atmospheric, climatic, and biospheric
implications. The MIT Press, Cambridge, Massachussetts, 640 p. (US$75.00, ISBN O 2621ZIS9 X
LEVGH)

I
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LETTER TO THE EDITOR

NOTE: Shortly before the ECE/FAO meeting on "Forest Fire Prevention, Land Use and People" in
Athens (see 'rMeetings Held in 1991') the editor received a comment from Dr. Robert E. Martin,
Chairman of the IUIRO Forest Fire Research Group, on the disashous Oakland-Berkeley fire in the
United States, which left more than 2,fi)0 houses burned. The letter, which was read in part to the
seminar participants, is printed here in full. It was written on 24 November 1991 and thus does not
contain final statistical data on the cost of the fire in hrmran lives and property.

'' The Oakland-Berkeley Fire of October 1991 was a very predictable fire -- in all except time, exact location,
and exüent. The propensity of people to live in flammable structures surrounded by flammable vegetation in
areas where dry east winds blow every year make the prediction quite simple.

The totals for the fire are still being tallied, and figures for lives and structures lost are changing daily. The
outside perimeter of the fire encloses 750 to 800 hectares. As of October 24, the human death toll is 22, with
3 persons still listed as missing. The complete destruction in some areas will make location of some victims
difficult.

Structural losses also change as more accurate counts are made. Currently, our records show just over 2,000
single-family rrnits and 600 to 800 apartments destroyed. A total of 3,400 living units are estimated to be
severely damaged or destroyed. These counts have far exceeded previous losses from urban-wildland fires. To
this point in time, the 1923 Berkeley Fire had had the highest loss toüal, with 560 structures lost. The 1961 Bel
Air Fire and 1990 Santa Barbara "Paint' Fire had been next, with 460 to 480 structures lost. Thus, we are
dealing with a disaster of at least 5 times the magnitude. Monetary loss is expected to exceed US $5 billion.

In terms of lives lost, there were none rmthe 1923 Berkeley fire, which came within two blocks of the north
side of the University of California. Two people were killed in the 1990 Paint fire.

Perhaps one of the most disturbing facts conceming this fire is that we know another, either more or less
severe, could occur with the next east winds, the east winds being the common name for the dry foehn type
winds occurring here, even though they typically come out of the northeast. In southern Califomia, they are
more commonly called the Santa Ana winds. These occur in this area mostly in the spring and fall, but can
come during any season. A common synoptic pattem producing the winds, with a high-pressure area sitting
over northern Nevada and southeastern Oregon, was present on Sunday, 20 October.

In addition to the dry east winds, this has been the hottest October on record, and Saturday had produced a
record high for the daüe in San Francisco. We are completing the fifth year of below normal precipitation, and
last winter brought a frost which damaged the eucalyptus, primarily bluegum, Eucalyptus globulus. Although
the drought, frost, and hot autumn may have contributed somewhat to the fire behaviour, this fire could have
happened merely with the mixture at the time of structural and vegeüational fuel and the east winds.

All the urban-wildland fires in the Berkeley-Oakland area have occunBd under east-wind conditions. The
1923 Berkeley fire was supposedly started by a power line in Wildcat Canyon, on the northeast side of the
ridge which forms the east side of Berkeley. The fire was at first not considered a problem.

ln 1970, an arsonist started a fire along Fish Ranch Road with east winds blowing. The fire spread rapidly
uphill, pushed by the winds, and torched out Monterey pines growing on the ridge. The torching produced
embers which fell in the canyon below and spread uphill to a ridge and destroyed 39 homes. The homes were
rebuilt, mostly of less-flammable materials. Over the years, however, I had noticed when visiting the area that
the vegetation -- pines, eucalyptus, and shrubs - had slowly crept back. My first inspection of this week's burn
indicates all these houses were consumed again in this fire.
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The California Department of Forestry and Fire Protection (CDF) has reactivated the Defensible Space study
team to collect data on why structures survive or burn. This study, headed by Rich Schell of CDF, with data
collection by Ethan Foote, comprises data on 67 different factors covering structural materials and
configuration, position on slope, access, surrounding vegetation, fire characteristics near the structure, and
whether civilian or professional people defended the structure during the fire. Keith Gilless, from our
Department, and I have been involved in the data analysis with Ethan Foote, who is both a CDF Fire Captain
and my graduate student.

Data collection will be more difficult on this fire, not only because of the magnitude but also because of the
almost complete destruction of homes in the upper areas of the fire. How can we compare survival to loss if
there.are no survivors? In the upper areas, covering perhaps two-thirds of the fire area, we would have to say
that almost any structure was sure to burn. Today, we will go into the burn area to stratify -- to separate areas
of almost total destruction from those where defensible space became important.

The Defensible Space database now has about 1,500 structures in it, both structures saved and lost. From the
1990 Paint fire, the single most important factor in survival or loss was roofing material. Of structures with
shake roofs, 81 per cent within the fire perimeter were lost, compared to about 30 per cent for all other roof
types combined. Other important factors were vegetation clearance, location, and personal actions.

We have a lot to do to prevent this from fspeming the 'fire of the future, o as some have labeled it. We must
get the city, county, and state commisslsa5 to prevent people from developing such unsafe structures and
subdivisions. We should get insurance companies to recognize differences in fire susceptibility and reward good
performance. And we must also try to help individuals to understand fire hazards and to take some
responsibility for their own safety.

As a brief note in closing, when we moved to the San Francisco Bay area nine years ago, we were shown
homes in the area involved in this fire. I told the real estaüe people I was not interested -- because of the
narrow, winding roads, the overgrown vegetation, and the steep slopes. We live in the hills, with a sweeping
view of the Bay, and there is nothing to say that our area might not be the next to burn. However, our area is
more defensible and escapable, with wide roads and reduced vegetation, so I think we have a better chance for
personal and structural survival.

From: Robert E. Martin

Address: Department of Forestry
and Resource Management
University of California
145 Mulford Hall
Berkeley, Califoruta 947 20
USA
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