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Overview Comments from Allan J. West
Deputy Chief. United Stotes Forest SeNice

During rhe deca de of the 1980s, wildlan d fires caused major loss of
life, propert y and natural resources in Africa, North and South
A merica, C h ina, the Mediterranean , Au stralia, and parts of Europe.
Expand ing populations in areas of h igh fire risk and the accelerat ing
dem and for natu ral resources to supply basic h uman needs added a
crit ical emphasis to th is fire problem. Recognizing that the global
nat ure of th is problem required internation al attent ion, the U ni ted
Sta tes Departm ent of Agriculture Forest Service, Forestry C anada, the
Unired Sta tes Department of the Interior , the Mexican Sec reta ria de
Agricultura y Recursos Hidraulicos, th e Nat iona l Associat ion ofS tate
Foresters, the Un ited Sta tes Agen cy for International Developm ent,
and the Nationa l Fire Protection Association organ izedand sponsored
the "Meeting G loba lWil dland Fire Challenges" conference in Boston ,
Massachusetts , Jul y 23-26, 1989.

The confe rence focused on worldwide wildland fire prob lems and
steps that can be take n by the international community to reverse the
upward trend of wildland fire losses. The conference assessed the
worldwide nat ural resource situat ion , exa mined the ph ysical , biologi­
ca l, social, political, and economic issues of wildland fire man agement
decision making. Several examples of successful international coop­
erat ion were highlight ed and th e key clements of successful inrcrna­
tional progra ms were discussed.

High lights of the conference include:
• An "Interna tiona l Survey of Fire Man agers" identified problems

th roughout the world which limit or impede int ernational coop­
eratio n in wildland fire man agement. Based on this infor mat ion,
a unique working lunch forum was developed, and eac h confer­
ence part icipant had an opportun ity to hel p develop an "Act ion
Plan ," whic h would lead to enhance d inte rnat iona l wildland fire
cooperation.

• Almost 100 Education al Displays and Exhibits presented the latest
in technologies and information necessary for successful estab­
lishment of basic fire management programs.

• More tha n 400 leaders of publ ic and private organizations from
around th e world were brought togethe r to discuss issues, pro­
grams, and strategies to reduce serious wildland fire losses and to

promote internat ional cooper ation in the decade of the 1990s and
beyond .

• T he United Na tions Disaster Relief Organizarion officially recog­
nized the conference as a "Pre-Decade" act ivity. It is important
th at wildfire be recognized as one of the natural disasters to be
addressed during the United Na tions Int ernational Decade For
Na tura l Disaster Redu ction.

As we continue our wildland fire management responsibil ities, let us
be sensit ive to the needs ofour neighbors and seek ways to implement
the opportun it ies identified at this conference.

MEETING GLOBAL WILDLAND
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Overview Comments from Robert W. Grant
President. National Fire Protection Association

Robert G rant acknowledged the unwavering commitment and
expe rt ise of each conference part icipant, saying, "You are th e key to
reducing the loss of life and propert y caused by wildland fire. I admire
you and the important work you do."

He also not ed the urgen cy of the problem. "Even as we meet th is
week, severa l dozen forest fires in Mexico's Yucatan Peninsula con­
t inue to ravage No rth Am erica's largest tropical rain forest. In
Manitoba, Canada, 14,500 peop le were evacuated last night because
of several wildfires. And in the United S ta tes this month , more than
65 homes were lost in Bou lder County , Colorado , to one wildfire."

Grant discussed the long held interest and commitment of the
Nationa l Fire Protection Associa t ion (NFPA ) to preventing and
controlling wildland fires. "Several years ago the U.S. Forest Se rvice
approac hed N FPA to discuss this prob lem. The W ildland/U rban
Interface Fire Protect ion Initiative was a result of that meeting," He
added that he was proud that N FPA sha res sponsorship of this
conference.

He said the spirit of internat ional coo perat ion was ev ident in the
parti cipants and added that, "We will all benefit from ir. I am pleased
that the United States Congress approved and President Bush signed
legislation last spring that will allow the United States to reimburse
foreign gove rnments who provide assistance to our count ry in fire­
fighting emergenc ies. This very positive step en hances the coopera­
t ion and sha ring of inform at ion that is the focus of this conference.

"As president of the Nationa l Fire Prot ection Assoc iat ion , 1feel
parti cularly encouraged as you gathe r to excha nge ideas, sha re your
expert ise and address the internat ional wildfire problem ... Because
no matter what the language or how great the distance traveled, we
share a common goal, and th at is to reduce the devastation and loss
of life and propert y caused by fire."
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Overview of the Global
Wildla nd Fire Problem

Before int roduci ng the keynote speakers, Session C hairperson Jean C laude Mer­
cier began h is introductory remarks by stat ing his belief that years from now th is
conference may be perceived as a watershed in rhe h istory of global wildland fire
management. "Over the past years we have seen increased evidence," he contin­
lied. "of the need for internation al participation to co mbat wildfire. By meeting
here this week we hope to init iate a new era in the management of wildland fire
around the world, an era marked bycooperation and consulta tion th roughout th e
global village,"

Mercier pointed our that no count ry has all rhe answersor all rhe rech nology.
And no country is ever likely to solve its own fire problem. The truth is that
wildland fire will be with us as long as we have oxygen, heat and fuels in the form
of forests, shrublands and grasslands.

"As the world's civi lization s evolve," said Mercier, "our concerns over fire
become more complex.The old issues do not disappea r. We simply add morc issues
to the agenda. Not only arc new issues added, the old issues become even more
urgent."

The loss of valuable fuelwood stands to forest fires in past t imes, he said, was
a hardship. Today the loss is catastroph ic, We have relied on our forests for
fuelwood for milleni a, but now we find ourselves faced with a global fuclwood
energy crisis resulting in deforestation on a massive scale. Forests have been turned
into deserts and people have been displaced. The fuelwood crisis contributes tn th e
cycle of poverty, poor nu tri t ion and disease that affects man y count ries.

As a result , Mercier said. "effective means to combat wildfires in the forests
used for fuclwood have becom e more urgen t than at any time in the past."

Mercier added that for cent uriespeople have relied on forests for raw materials.
Now, even in some part sofCanada, the re is a potentia l for a sho rtage of wood .The
forest has been an import ant part of the Canadian nat ional psych e, but he said that
now Ca nadians must questi on whether the ir forests can supply their growing and
dive rsifying needs in the years ahead . He said he could personally attest to the
devasta tin g impact of fire on the best laid plans of forestry experts.

f orest ry has become a high-tech indust ry, he also noted , We have developed
faster growing species, promoted silviculture techniques, and developed new and
advanced uses for forest products. Indeed , we have learned many lesson s on ways
to protect, preserve and nurture our forests. But, he said. 'IAs world dem and for
forest products continues to grow in the next century, inc reased investment must
be made in our silviculture, our harvesting processes and our ability to add value to

forest products."
Past investment, said Mercier, has placed us in a positio n similar to that o( the

familywho has made addit ions and renovat ions to th eir home. Theyhave increased
the value of their home substant ially, and the wise famil y will protect th at
investment by increasing th e amount of insurance against loss by fire.

He described how th is insurance for the forests must take the form of
preventi on, surveillance, presuppression and suppression. The insurance must also



take the form of new ways of cooperat ing, of sharing experiences and expert ise, so
that no on e who faces the danger of wildfire must fight alone, withou t the resources,
the investment and th e train ing required .

O n our fragile globe, observed Mercier , we understand more than ever before
that forests arc vital not only for the activit ies of the hum an inhab itants of earth,
but for the vcrv health of the planet itself.

"Today, dur ing an ind ustrial age in which , more than ever, we need forests to
serve as the earth 's lungs," he said, "the destruction of the forests by fin.' has
important consequences. In managing the carbon dioxide cycle that is so closely
linked to the greenho use effect, a healthy forest contributes to the solut ion. A
burning forest co nt ributes to the problem. And as the planet warmsas a result of the
increasing levels of greenhouse gases, the fire hazard rises furth er into the danger
zone. Today we understand that we prot ect forests from fire not just to preserve a
resource for OUT use. We protect an envi ronm ent for the benefit of all livin g things."

This conference was called to enable representativ es from around the world to

discuss ways to care for those resources, said Mercier , who discussed a number of
objec tives for the con ference:
• We wish to propose measures to prevent , control ami reduce the effects of

wildfires.
• We wish to share fire prevention, fire man agement techniquesand suppression

strategies.
• We will enco urage intern ati onal commun icatio n and inc rease mutu al coop'

erat ion among nations in the realm of wild land fire management.

Mercier reminded the audience that fires do not recognize int ernation al
boundaries, polit ical ideo logy or race. They destroy propert y and take lives in the
developed world and the developing world alike. They draw upon the financial
resources of the planet as surely as they suck the oxygen (rom an area that has been
set ablaze. Theireffects are asdevastat ing in the Medi terranean as in the Americas,
in Austra lia as in Africa, in Europe as in Asia.

"The wildfire problem has reached such crisis proporti on s," Mercier contin­
ued, "tha t in terna tiona latte ntion is now more essential than ever. We cannot stand
idly by watch ing the resources ofour neighbors burn. Our economies, our eco logies
and our co nce rn as indiv iduals have become intimately linked across thi s global
village. The crisis that hit s anyone of us now has an impact on us all."

Mercier descr ibed enco uraging examples of internationa l cooperat ion, calling
this a unique era where we can substitute cooperation for confront at ion and
assistan ce for animosity. He said there will be differences ofop inion and approac h,
but we canno t allow our differences to overcome OllT efforts. He referred to

differences as a richness of diversity.
"The task of focusing the effort s of the fire fighting commun ity around the

world on a common goal," he said, "may appear overwhelming today . We have
man y cha llenges, and thi s has not been don e before. But it is no longer a matter of
cho ice, but rather of necessity."

MEETING GLOBAL WILDLAND
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Forest Resources
of the World

Lanly began his presenta tion by describing the geographica l distribution of
forests and "o ther wood ed areas" and defined a forest as any plant formation where
at least 10-20% of the surface area is covered by tree crowns. In 1980 these forest
areas cove red about 3,600 million hectares (36 million square kilometers) or abo ut
27.6% of rhe earth's land area.

The Food and Agriculture O rgan ization (FAO) characterizes"othe r wooded
areas"as plant formations whe re tree crowns cover less th an 10· 20%of surface area
and consist mainl y o f shrubsor shrubby trees and th icket s of woody plants between
O.S and 7 meters in height. These areas include chaparral, shrub savannas and
tropic al thickets, wh ich cover about 13% of the ea rth's land area. "Thus more than
40% of the earth's land surface is covered by woody vegetation ." (Ta ble 1)

Table 1. Land Area Covered by Forests and Other Wooded Areas, by Region .
(1980)

Continent {and Forests Ot her wooded areas Total
adjacent is land s} 0/0 % 0/0
Africa 23.9 21.3 45.2
America 36.9 15.2 52.1
Asia 18.4 6.6 25.0
Europe/USSR 32.5 8.6 4 1.1
Pacific Region 10.8 7.9 18.7
WORLD 27.6 13.0 40.6

This does not incl ude the areas o f agricultural land where trees and shrubs
serve as hedge rows, windbreaks or barriers or planta tions o f non-forest trees and
shrubs such as orcha rds, co ffee , cacao, rubber and palm o il.

T able 2 . Distribution oi Tropicoi and Non-tropical Forest and Wooded Areas
by Region (1,000 hectares).

Continent (and
adjacent islands )
Africa
A me rica
A sia
Europe/USSR
Pacific Region
WORLD

Total
Land Area
2954 .6
3892.7
2677.3
2700.0
842.9

13,077.5

Forested A rea
T rop ical Non -tropical

701.2 8.1
889.8 546.0
303 .4 188.4

o 876.5
42.6 48.7

1,937.0 1,667.7

Other Wooded Areas
T ropical N on..tropical

623.4 6.6
322.0 269. 1
111.2 66.0

o 23 1.4
2.4 64.3

1,059.0 637.4

T otal Forest &
Wooded Area

1339.3
2026.9
339.0

1107.9
158.0

5,301.1
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Evolution of Forest Areas: D eforestati on and Ref orestation
The area co vered hy forests and other wooded areas is subjec t to change, Lanly

warned. These areas are being dec reased in ce rtain regions beca use of land clearing
wit h the forest giv ing way to o ther types of land utilization , suc h as agriculture and



T able 3 . Population Dist ri bu tion by Region (Mill iom)

Continen t (and
adjace nt islands )
Africa
A me rica
A sia
Europe/USSR
Pacific Region
WORLD

Tropical

359.9
3 18.9

1,267 .1

17.9
1,963.8

N on ..tropica l

119.6
294.4

1,316.2
749.8

5.0
2,485.0

T uta l

479.5
613 .3

2,583.3
749.8

22.9
4,448.8

MEETING GLOBAL W/LOLANO
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grazing. In ot he r regions, the forest a rea is be ing increased byafforesta t ion or natural
regen erati on . Cont inuous over-exploita t ion of th e land may cause a perman ent
reducti on in forest areas, making it impossible for any type of wood y vegetati on to
recolonize.

"This is th e case particularly in th e tropics," said Lanlv. Excessively sho rt
cycles of it inerant veget ati on lead to the form ati on of grassy savannas. In dry
tropical Africa,over-cxploitat ion offirewood and prolon ged over-grazing complete
the destruction of th e forests and other wooded areas.

Lan lv report ed that forest areas are generally being reduced in the develop ing
co unt ries, partic ularly in the tropics. However, forestsare being ligh tly but regularly
increased in th e industrialized count ries, th rough plantations and forest regenera ­
t ion of lands abandoned by agriculture and grazing. At the same t ime, urbanization
results in the loss of forested areas.

A round 1980, th e forests of the tropical count ries, whic h represen ted abo ut
90% of the forests of the develop ing coun tries, were being reduced by 11.4 million
hecta res a year, an annu al rat e of 0.6% . The forest plantat ions were being increased
by 1.1 million hectares, for a net reduct ion of 10J million hectares. T he 11.4
mill ion hectares were made up as follows:7.r million hect ares ofden se wet t ropical
hardwood forests,0.4 million hect aresofcon iferous forests, and 3.9 mill ion hectares
of mixed forest and grass format ions of th e dry t ropics.

O ne recent cause of forest reduct ion in indu striali zed count ries has been air
po llut ion , In 1987 , the proport ion of trees severely affected or killed in Europe
varied between 0.2% and 5%.

T he Role uf Fire in Fores t Degradation
Lanlv co nside rs the decline of forests due to fire, in the ind ustrialized

co unt ries, to be a phen omeno n of disrup ting plant succession rather tha n penna­
nent reduction of forest areas.

In th e wet tropical region, regen erati on gene rally takes place very rapid ly and
he says it would be inco rrect to consider that affec ted forest areas have disappeared .
T his question is particularly relevant to the very numerou s forest fires that affected
the Amazon forest of Brazil in 1987 and 1988. An important cons iderat ion is
whe ther the fires indeed hav e a permanent effect.

"Fire in th e trop ical zones" Lan ly said , "can be an essential e lement in the
processofdeforesta t ion. when it is used as an instrument to clear the land for various
forms of perman ent or itinerant agriculture in th e wet tropics."

In the dry trop ics, fire is also used in the form of "bush fires" for grazing and
hunt ing. T hese fires, often repeated every year, are generally a cause ofdegradation
through reducing th e number of species and thei r growth. However , continued
degradati on may result in a perman ent d isappe aran ce of th e trees and one isclearly
dea ling with true deforestat ion.

Fores ts and Forest Fires in th e Major Eco logical Regions of the World
"A ll forests and ot he r wooded areas are not eq uallysubjec t or cqually sensit ive

to fire," stated Lanly. "T he inc idence, frequency and seriousness of forest fires

Forest areas are being
reduced in the

developing countries,
and are being

increased in the
industrialized countries.
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depends on a large number of physical, climatic and socioeconomic factors and I
will summar ize the ove rall situat ion in four major ecological zones."

The Temperate and Boreal Regions. These comprise the greater part of North
Am erica, the Southern Zone of l atin America, Europe and the USSR, cast Asia,
New Zealand and part of A ustralia. T his eco logical zone is th e one that includes the
largest forest area (42% of the world 's to tal). Prolonged summer and wint er
droughts and violent winds can create conditions for very large fires to develop.
Lanlv cited the extremely large fires in northern C hina and Southern Siberia
during 1987 and the 1988 fires in Yellowstone Nat ional Park in the US A.

Mediter ranean Climate Regions. This enco mpasses the Med iterranean basin
(southern Europe, North Africa and the Middle East) and certa in other zones of
Mediterranean cl imate, part icularly in the Un ited States, Mexico and Ch ile.
Among the major eco logical zones thi s one is th e least extensive and has the
smallest areas of forests and ot her wooded areas. Lon g summer drought , sometimes
aggravated by violent winds, such as th e 'mistral' in France, create favorable
conditions for forest fires to start and spread rapidly.

"In the Mediterranean region proper, the situation relat ive to forest fires is
different in the north and the south," he explained. "In the north, the countries of
southern Europe have their agriculture and an imal husbandry limited to the more
producti ve zones. The marginal agricultural lands arc abandonedand extensive
grazing and forest traffic are tending to disappear. Vegetation in the understory
develops, making it easier for forest fires to start and spread. Additiona lly, tourism
in the forest env ironment is another source off ire, because the tourists are unaware
of the region's eco logy or the risk of wildland fire.

"In the count ries of the southern Mediterranean , the density of the indige­
nousrural population remainshigh ,and theycontinue to pract ice extensive animal
husbandry and movement through the forest. The risks that fires will break out and
propagate are reduced by the clearing of the forest understory by grazing and the
inhabi tant s' intimate knowledge of their natural env ironment." As a whole, forest
fires arc more numerous and wide spread in Europe than in No rth Africa.

Dry Tropical Regions. These cove r the majorityof tropical Africa, extensive areas
in Brazil, Mexico and Peru, and less extensive areas in Colombia, Venezuela and
the Ca ribbean, as well as in South and Southeast Asia. The dom inant plant cover
consists of deciduous forests and mixed forest-grass formations, the herbaceous
layer consti tuting a natural fuel in the dry Season.

"T hese formations are generally scoured every year, particu larly in Afr ica, by
'bush fires' set by the population for different reasons," Lanlysaid. Among them arc
lito sanitize th e region so that it will be cleared of the vecto rsofparasitesand diseases
(for example, the tsetse fly), to produce sprouting of vigorous woody or herba ceous
species to feed grazing animals in the dry season, or to hunt wild animals. These
forest fires can also arise from the uncon trolled propagat ion of deliberat e fires set
to clear agricultural land, or th rough negligence on the part of travelers (including
tourists and hunters) who cross these areas in the dry season.

"Most of these format ions arc actually derived from sub-humid and dry dense
forests th rough the action of repeated fires and they may be classified as 'pyre,
clima x' formations. Their woody component consists of spec ies of hardwood
resistant to fire, regenerating from the stump or from suckers, with a th ick or corky
bark, and characterized by slow growth.

"Each year bush fires cover considerable areas, as can easily be seen from
satellite images. T he gains that the local population realize from th is ancestral
practice arc limited by the sho rt and long, term losses." T he uncontrolled fires lead
to laterizat ion and impoverishment of the soils, frequen tly devastate crops and
homes, and arc sometimes responsible for loss of human life. A ttempts to set fires



at the beginn ing of the dry season have nor passed beyond the pilot stage. Finally.
th e accumulations of carbon diox ide in th e atmosphe re, as a result of bush fires is
becoming an important issue.

Wet Tropical Regions. More than halfof these areasarc found in tropical America,
and part icularly in the A mazon basin. T he rest are located mainly in west and
cent ral Africa, South and Southeast Asia and Papua-NewG uinea.A lthough it may
seem paradox ical, forest fires have always existed in the wet tropi cs. Regular fires
in the wet tropics would explain why pure conifer stands persist in the coastal areas.
T hese pine savannas are plant cover formations derived from fire, which have
replaced the wet den se forests.

Lanlv point ed out that in recent years atte nt ion has been drawn to the very
extensive forest fires in the humid trop ics, particularly the one in Kaliman tan
(Ind on esian Borneo) in 1982, which covered around 3 million hectares, those in
Core-d' Ivoire in 1983 and, more recent ly, those in the Brazilian Amazon in 1987
and 1988. Wi th regard to the origin of these large forest fires, he said common
factors arc found in the humid tropics: 1) a relativ e dryness of the forest at the time
of the fires; 2) forests tha t have been opened or cut down for crops, or forest
exploitat ion ; or 3) a combina tion of bot h .

Conclusion s
Lanly asked , "Is it possible to foresee over the middle and long term how the

frequency and seriousness of forest fires will evolve in the various region s of the
world ?" He answered h is quest ion by stat ing. "Certainly nor with any precision,
since the num ber of causat ive factors is so great and the evolution of each of them
is so uncertain. T wo sign ificant questions are raised in part icular: a) What is the
overall correlat ion between socioecono mic development and forest fires; and b)
What will the consequences be with respect to global warming and forest fires ?"

lilt appears that socioecono mic development is accompanied by an increase
in the number of forest fires. In the temperat e and Mediterranean zones the
principal reasons are: the abandonment of count ryside by the populat ion that
managed the rural areas and were consciousof the risk of forest fires; the significant
migration s of city dwellers who are not familiar with the environment they arc
crossing 'or temporarily occupying; the plan ned expansion of wildlands; and the
recolonizat ion by woody vegetat ion of the areas aba ndoned by agriculture. In the
majorityof tropical countries where development is proceeding more or less rapidly,
intensive management of the rural areas is st ill nor very frequent ; the rural
population continues to grow and, with it, forest fires, since the peasant s usc fire
for clearing, grazing and ot her vital act iviti es.

"In addit ion , what may be the consequences of cl imate change on the
frequency and sign ificance of forest fires?Presuming th at the current change will
co nt inue, an average temperature increase of 1.5 to 4.5 degrees Celsius, by 2030,
which will be more marked in the h igher latitudes, will occur. This warming and
certa in ot herconsequences of the "greenhouse effect," dryer summers in the middle
lati tudes, inc reased variability of temperatures with more frequent droughts and
more dry years in a row, combine to suggest future cl imat ic condit ions may be
propitious to forest fires, with the possible excep tion of the wet tropical zones that
will have more abundant rainfall.

"It therefore appears that bot h socioeconomic development and th e climate
change will create condit ions more favorable to forest fires in the future. It th us
appears essent ial to strengthen structures and increase research and development
efforts at the nat ional and internationa l levels in all branches of preventi on.
detect ion and cont rol. T he FAO of the Un ited Nations will serve, in so far as its
means perm it, as a forum and willcont ribute techn icalsupport to the member states
in this area that is so important to hum an life, the prot ection of propert y, and the
conservat ion of natural resources."
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The Economic Perspective
of the Wildland Fire Problem

Ch uck Lankestcr began by Jescribingsix cri tica lenvironme ntalcha llenges for
the 90s:

Deser t ificat ion
Lankesrer noted that 17 milli on hec ta res per year a re being reduced to 0 00­

produ ctivity, and four or five million of those eac h year had been cu lt ivated. "A frica
has been the most critically affected region," he sa id, "and for th ose of you wbo have
flown across the co nt ine n t a t night dur ing the dr y seaso n willapprec iate my word s
tha t fire is a te rrible problem in th is regard."

Lank csrcr added th at th e issues are outreach , ed ucation and research to

determine the most prop itious schedules for burn ing to red uce soil damage,
a lter nat ive cropping patt erns th a t produce less waste biomass, favor ranchi ng and
eliminate pests.

Food secu rity
This is re lated to desertificat ion, Lankcstcr said , and aga in Afr ica is the cr itica l

conti nent , with the ch illing reminder from the FA O tha t by th e year 2000 as many
as 65 na tions, heavily concen t rated in Africa, may not be ab le to feed themselve s.
"Conservation of soil and water resources and agro -fo restrv are importa nt weapons
in this struggle/' Lankester sa id , "and therefore fore st protect ion is impor tan t."

Dimin ish ing wat er ava ilabili ty
Lank esrer noted the 160 mill ion hectares of seve rely degraded watersheds that

need immediat e attent ion. "Wildfires damaged many of th ese areas," he said,
"usually deliberatel yset by illegal settle rs and graziers, and co ntrolling fires in these
wat ersheds, especially those abo ve irrigat ed plain s with den se populat ions must
receive top priority."

Lankeste r added, "when all the external econom ic benefit of watersh ed
projec ts are calculated thcy may sho w econo mic rates of return th at arc sign lfi­
ca ntly higher- say, up to two o r three times highcr-than for man y industrial
plantat ion projects. Of course condit ions vary, but the emerging environmen ta l
agenda will force us to reconsider priorities."

Biodi versity loss
Lank ester expressed concern over the ext inc tion of species and the disappea r­

ance of gene tic resources occ urring tod ay at rates unmatch ed in th e last 65 million
years. He sa id we don't even kn ow how many ot he r formsof life we sha re this plane t
with . "Losses are conse rvati ve ly twentv-five species per day," he said, "perha ps as
high as one hundred per Jay and , un like th e ot he r issues I have mentioned, losses
in this context means gone forever, ext inc t ; clearly an y deforestati on , includ ing
dest ructi on by wildfire, cont ributes to th is econo mic loss."

Among the kind ofqu est ions forest managers will bc increasingly required to
address are how to min imize costs and maximize protect ion wh ile also meet ing
mu lt iple-usc obj ecti ves such as main tain ing biodiversity o r tourism nee ds.



Populati on
Lankester noted th at th is was a crit ical issue but not appropriat e for considera­

t ion here.

C limate cha nge
This is th e big issue, Lankesrer said . "Warmi ng is occurring. Past act ions have

almost ce rtain ly co mmitted us to rises of 2.5 to 3.0 degrees Celsius over the next
th irty-five years. Carbon dioxide levels are already almost twcntv-flve percen t
h igher than since the ind ustrial revolutio n. " He said th at future trends are d ifficult
to pred ict , "but a furthe r increase ofthirtypercen t in ca rbon dioxide conc en tra tions
over the next fifty ycars is seen as very likely.n

Lankcster d id not know th e effect such levels wou ld have on future human
soc ie ties but said the alarm signals arc hoisted , add ing , "You r work is impl icated
here, since th e gene ral consensus is that at least twenty percent of the to tal global
release of carbo n dioxide is due to deforestation . Much of th e methane released to
the atmosphe re is also att ributed to deforestat ion , and meth ane gas is increasingly
implicat ed as a dangerous greenhouse gas."

The purpo se of reci t ing such d ire pred iction s, Lankester said, was to und erline
the poin t that unplanned, indiscriminate deforestati on must be sto pped. He
emphasized th at he meant stopped complete ly as soon as possible, not slowed down
o r brough t und er co ntrol. " It's stra nge ," he said , "how squarely these global
development priori t ies-food sec urity, land degradat ion, biodiversity loss, global
warming, etc.-fall on forestry's shoulders. Certa in ly the cha llenges foresters face
today far exceed thei r expect at ions, and I submit few, if any of us, arc adeq uate ly
prepared."

W ha t are some of th e policy implicat ions of this new urgency to co nt rol forest
fires, or wildfires?Lan kcstcr described the need for hard facts and specific cost and
ben efit calculat ions for various alte rn at ive man agement opt ions. He also said,
"Env ironme nta l conside rat ions will not have special relevan ce to decision -makers
in plan n ing and finance ministr ies unless and until env ironmental benefits are
tra nslat ed in to co mprehensible and defensible eco nomic terms."

He listed some of the econo mic ca lculat ions th at need to be completed:
• T he econo mic value of resource use, includ ing bo th enha ncement and deple­
t ion. Lankester men t ion ed the debate over the failure of present na tiona l
acco unt ing methodo logy for calculat ing th e economic health of a nation in Gross
Nationa l Product terms to reflect the consequences of the depleti on of natu ral
resources. A verage annual economic growth may have to be scaled back in
co unt ries with substant ia l and long-standing de forestat ion. He expressed conce rn
over the possibilit y of fundamenta l economic planning dec isions being made on
what may be mislead ing and overstated economic ind icators. He called for research
and policy revision in this area.
• A n assessmen t of the cost of utili zing forest resources an d th e lost income and
ben efits associated with not uti lizing forest resources for reasons that wou ld include
watershed protect ion and the loss of the resou rce due to fire.
• Evaluat ion of the cos t and ben efits of environmenta l cha nge associated with
wildfire losses. In this area, Lankester includes soil degradat ion, disturb ance of th e
hydrological cycle , loss of biomass, carbon dioxide and meth an e emissions.
• Measure costs and ben efits of eco nomic incent ives, regulati ons, subsid ies and
tax cred its on varying forms of land use whe n de forestat ion or reforestat ion is under
con sideratio n. Lankesrer referred int erested persons to a work titl ed G overnment
Policies and Deforestati on in th e A mazon Region, whic h makes brut ally clear that
ill-advised policies favoring livestock project s and allowing deforestation , corn­
bined with other erroneous approac hes, have been sign ifican t con tribut ing factors
to dc forestat ion in th e region. This informnrion cont rasts, Lankesrer said, with th e
gen eral percept ion that the slash-and-burn cult ivato r is bot h th e instrument and
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the cause of thousands of fires the re.
Lan kcsrer furth er offered some th ough ts on just a few of the types of research

and manage rial decisions needed as a result of the cha nging env ironment we have
crea ted:
• Acid ificat ion. Acid rain is not only killing off many tem perate-zone forests,
but also the microorganisms which und er preindustrial conditions efficien tly
reduced hazardous buildup of forest liner to humus and recycleable nutrient s.
• Suppressing natural fires. A tmosphe ric poll ut ion is now such a threat tha t any
action which increases carbon dioxide and methane conce ntrat ions absolutely
must be assessed. "Just where th at leaves cont rolled burning as a silvicultural tool,
I'm not too certa in," said Lank estcr .

The people of Boston, Lankeste r observed, consume 150 times as much paper
as th e average developing co untry. But what happens when th e develop ing
countries grow?Lan kcsrer said eigh ty percen t of th e populat ion growth ove r the
next fifty years is go ing to take place in developing count ries. "T he global demand
for wood , both indu str ial wood and fuel wood," he said, "will likely cont inue
growing at roughly four percen t per annum, with h igher levels in th e developing
nations as they str ive to advance th eir own eco nomic developmen t."

Forest plantation s are one answer. Thorough and tota lly effect ive fire prot cc­
tion will be necessary. Lan kesrersaid forest plan tat ions are going to rep resent major
cap ita l investment s an d will be sited on produ ctive land as close as possible to
populat ions for processing, research and developm ent.

"In theory one wou ld assume th at these intensive plant ation programs will
serve to relieve pressure on th e remaining nation al forests and th ereby your
responsib ilities to th e hi nt erland will decline," Lankeste r cont inued. "In pract ice
th is may not be th e case. Rural populat ions will concurrent ly be rising, th e pressure
from the forest- th e on ly remaining land bank-will be intense, and fire will
remain the conve n ient toolofchoice for forest destruct ion by shifting agriculturists
and would-be sett lers. . .swift , anonymous and effect ively clearing land and releas­
ing nutrients for agriculture.'

The cho ice of species will be of major significance in controlling fires in th ese
plantat ions, he said. "I'm not sure if anyone has ever tried to correlate the fuel risk
ofce rta in species with th eir rat e of growth. I'll just offer the suspicion that the faster
growing species that may be favored in plan ta tion sche mes seem to burn particu ­
lady well."

Retu rn ing to the global warm ing and carbon dioxide buildup in the atmos­
phere, Lankcster noted that the United States is responsible for twenty-six percent
of global ca rbon dioxide emissions and th at auto mob ile manu facturers arc trying to
relaxordelay clea n air proposa ls. He said that sho wstha t th e indulgence of th e west
is not going to be easily slowed in favor of tomorrow.

"A s carbon dioxide levels cont inue to rise," he said, "and the adve rse impacts
in te rms of globa l warmi ng-with consequent ocea n levels rising and cl imatic
disruption- receive the attent ion they deserve, then using the photosynt het ic
process as a del iberate policy for 'sinking carbon' is bound to gain more favo r." He
descr ibed one flfrecn -ycar global reforestat ion effort of on e hundred and seventy
million hectares th at would reduce carbon dioxide levels by about twelve percent.
"The poin t is th at as fixing carbon dioxide beco mes an urgent global priority, so
reforestation sche mes will be viewed more favorably by th e planners and econo­
mists."

S imilar grand efforts will nor easily be acco mplished, but th e possibility
remains that just such a globa l emergency may be needed. Lankester ventured th e
opinion that within five years, "the re will be a global reforestation push, with
atmosphe ric carbon dioxide being the single most importan t object ive." Reforest
or fry, he asked. "Is there really any cho ice ?"

T urn ing to in ternation al cooperation, Lank ester ind icated that where the
United Na tions may hel p is "by ensuring that managers are giving sutficicru



attent ion to prote ction and by invest ing in hu man resources, facilitating both the
transfer of technology and techn ical cooperat ion among countries. It is already
with in FAO 's mandate to continue the import ant work ofcollect ing, co llat ing and
analyzing sta t ist ical information on fires worldwide. Data are scarce and a greater
effort to collect informat ion is required from almost all countries."

Lankester concluded by urging everyone to work with a renewed sense of
purpose, determination , optimism and professionalism. He noted that wh ile the
signa lsfrom politicians, financiers and th e gene ral public are decidedlygreener, the
task before the forestry profession remains daunting.

"As professionals," he said, "we now have to get our act together; the tech nical
basisofour actions must be furt her improved;we must improve ouroutreach: greatly
improve our econo mic analysis skills; and we must go on and remain on the
offensive. Forestry management includin gforest fire management , hasco me off the
back burner and is bubbling nicely on the front. Let us resolve to never let it be
displaced again and to regain our credibility as spokesmen for the preservat ion and
responsible management of the forests that st ill cover nearly one- third of our
planet 's landmass."
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ConfrontingNatural Disasters:
The International Decade for
Natural Disaster Reduction

Phil ippe L. Boulle began h is presen tat ion by descr ibing the Un ited Nations
Disaster Relief O rganizat ion (UNDRO ) as the specia lized office of the Sec reta ry­
Gene ral of the Un ited Na tions for all emergcncy- relarcd matters. It carries out two
broad series of act ivit ies:

• It assists governments of countries affect ed by natural disasters in mobi­
lizing, directin g and coo rdina t ing internat ional disaster relief assistance. T his
means helping the government conce rned to organize itself for dealing operat ion;
ally with the emergency, including making an immediate assessment of damage in
precise quant ifiab le te rms, as well as providing a detailed description of relief needs,
such as temporary shel ter, med ical supplies, and basic equipment and supplies for
search-a nd-resc ue teams. UNDRO immediately advises th e affected countries and
the in ternational don or community of th ese needs, n order to avo id duplicat ion of
relicfcontribut ions. UNDRO also hasa centra l warehouse for reliefsupplies in Pisa,
Italy, from where th e most needed items can be airlifted in a very short period of
time. All of th is isdon e in close coo perat ion with sister organizations in th e Un ited
Nat ion s System.

• UN DRO is also largely involved in prevention and preparedness acrivi­
tics for the mitigat ion of disasters. For the past sevent een years the world has
witnessed the loss of millions of lives, as well as massive property damage and
econo mic destruction result ing from earthq uakes, floods, wildfires and ot her
calamit ies. Because UNDRO has seen so much recurrent human misery and
econ omic damage, it firmly bel ieves in the value and importance of mit igat ion . The
toll on hum an life and property can be sign ifican tly reduced by improved risk
assessment and early warn ing systems and by increasing public awareness of
d isasters. In a large number of countries U N DRO assists th e governmen ts in
act ivit ies such as hazard mapping, mon itoring of seismic and volcanic act ivity,
devising ea rly warn ing an d evac uat ion plans, and creat ing awareness in the
population for th e impendi ng disaster.

Boulle said UNDRO welcomed two years ago the efforts of the U.S. Academy
of Sciences, under th e leadersh ip of its chai rman , Dr. Frank Press, to obta in
agreement among all nations of the world thro ugh the Un ited Nations for a
con certed effort to reduce the impact of natu ral hazards. In 1987 th e Aca demy
produced a very impor tan t document, Confront ing Natural Disasters. And at the
end of 1987 the General Assembly of th e Un ited Na tions adop ted by consensus a
resolut ion declar ing the 1990s as an Int ernati onal Decade for Nat ural Disaster
Reduct ion. A small in terim secreta riat was estab lished with in UNDRO and
preparatory work began. Dr. Press presided ove r a group of 25 experts designated by
th e U.N . Secretary-Ge ne ral.

"You will surely be in terested to team ," said Boulle, "t hat one of th ese 25
experts was Noel Ph ilip C heney , of the Nat ional Bush Fire Un it in Canberra,
Aust ralia. This clearly indi cates tha t wildland fires arc conside red to be one of the
importan t hazards for th e 1990s, a hazard tha t can be reduced through mit igat ion ,



according to the internation al community."
He added that at the end of 1989 the 159 member stat es of the Un ited Nations

will make a fina l decision on the forum and contents of the Int ernat ional Decade.
T here is already broad agreement on most matters.

Furt her describing the Decade for Natural Disaster Reduction, Boulle said,
"Acco rding to recent observations, the inevitable occ urrence of natural hazards
will increase as we approach the rwenry-firsr century, as a result inter alia of
increased urban ization and increased ph ysical infrastructure constructed some­
t imcs acco rding to vulne rable technologies. In th is contex t of a more hazardous
world confronted by more windstorms, more volcan ic eruption s, more earthquakes,
more wildfires, the main object ive of the Int ernational Dccade is not to erase
disasters from the face of the world-that would be an impossible goal- but rather
'to reduce, through conce rted internati on al act ion, lossof life, propert ydamage and
social and economic disruption caused by disasters.'

"T he definiti on of a disaster for the Decade is 'any disrupti on of the human
eco logy that exceeds the capacity of the commun ity to func tion normally.' The
essence of a natural d isaster therefore is not only the hazard itself, i.e. the physical
event , but also and pr incipally the hum an , econo mic and social impact of that
partic ular physical event. Seen through that angle of the vulne rability of a
co mmunity to disasters, it seems indeed possible to talk about natural d isaster
reducti on ."

According to Boullc there are five overall goals of the Decade:
• To improve the capacity of each count ry to mitigate the effects of natural

disasters expedit iously and effect ively.
• To dev ise appropriate guide lines and strategies for applying ex ist ing knowl­

edge.
• To foster scient ific and enginee ring end eavors aimed at closing critica l gaps in

kno wledge.
• To disseminate information related to the assessment. predict ion, prevention

and mitigation of natural d isasters.
• To develop thro ugh techn ical assistance and tcchnology transfer measures for

the assessmen t, predicti on, preven tion and mitigation of disasters.

Boulle said that there are two specific goals of the Decade whic h are in
th emselves mechanisms for act ion:
• Allgovernment sare called upon to establtsh nation al committees in thei rown

countries to develop a stra tegy to att ain the goa ls of the Decade.
• The Un ited Nations is to become an internat ional Ce nte r for the exchange of

information, the storing of documents and the coo rdination of international
effor ts for the implementation of the Decade's goals.To fulfill these functi ons,
the United Nation s needs to work in close cooperat ion with all interested
parti es, including the nongovernmental organ izat ions, scientific groups, uni­
versit ies, etc.

But how to achieve these goals and objectives, asked Boulle. This is discussed in a
report of the Secreta ry-Ge neral of the United Nation s, which includes the report
of the int ern at ion al group of experts for the Decade. Boulle said UN DRO will be
happy to make th ese reports available to the audience on request.

"The basic approach for mitigat ion activit ies during the Decade is one of
flexibility," Boulle assured the audience. "T here will be no compulsory program of
acti on for the Decade, nor a detailed list of projects to be implemented . There is
recognition of the evolving nature of th e exercise, of the need not to cast in stone
a program for ten years that may need adjustment as the years go by. Most of the
act ivities would bc designed and implemen ted at national o r regional levels by
government s, by organizat ions of the United Nati ons System, or by scientific
groups and private , voluntary organizat ion (PVOs) following guidelines at th e
int crnational level. This is indeed a wise approach for a decade which will cove r all
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na tural hazards. blend int ernational, region al and nation al preoccupat ions and
associate scientists, politica l leaders, United Nat ions organizat ions and PYOs.

"On the threshold of this In ternation al Decade , one cannot escape having the
feeling tha t there is today enough scientific and tech nical knowledge to mit igate
effect ively the impact of most disasters. Yet th ere are difficulties in effectively
applying this knowledge, as a result of constra int s wh ich I am going to enumerate .
The intention is to address these constra ints and overcome them dur ing the
Decade."

The constrain ts Boulle listed arc:
I. T he Decade is based on the premise that we need to change our att itude

{Q disasters from one of emergency respon se to one of antic ipat ion of the hazard.
This is not easy to realize. A large part of local officia ls. of United Nations System
officials, as well as th e general public arc programmed to respond to disasters, and
it will take a lot of effort to cha nge these perceptions. In order to realize a change
in mentalities a large part of the Decade's act ivit ies will have to be devot ed to public
education and public awareness, especially at the loca l level in disaster-prone
count ries.

2. The will of the political world to give prior ity attent ion to disaster
mitigation is not as st rong as it should be. The economic and social benefits of
disaster mitigat ion are not fully perceived. Resource allocations for disaster rnit i­
gat ion eithe r in nation al budgets or in the programs of int ernat ion al organizat ions
are clearly not enough at present.

3. There isneed of a stronger link th an at present between scient ific research
on the cases and man ifestat ions of disaster and the actual response to them when
they occur. It is not enough to predict accurately a volcan ic eruption or to describe
accurat elyhow a wildfire willdeve lop ; it isas important to respond effcctivelywhen
the catastrophe occurs. T he link is not as easy to establish as one would th ink : by
essence disaster mitigat ion is a field where high level technology can be used. By
contrast, when a disaster strikes, immedia te rescue effort s have to be undertaken by
local individualssomet imes unfamiliarwith technologyand in a tvpicallvdisorgan­
ized setup.

Boulle reminded the audience that these constraints will not be easy to

overcome, but that is the essence of the need for intern ation al cooperat ion.
He also said th at this conference precisely emphas izes the importance of

int ernat iona l cooperation. He went on to suggest some links between the conce pts
of th e Decade and wildfire management generally.

• Widespread intern at ional publicity will be of import ance if the Int erna­
tional Decade is to succeed, because no prevent ive or protec tive measures will be
fullyeffect ive without the inform ed partic ipation of th e whole commun ity. This is
probab ly also true in the spec ific case of wildfire managemen t. Bot h the teach ing
profession and the news media can cont ribute greatly to improving public und er­
standing of natural hazards, inclu ding wildfires, and of what can be don e to protect
against them . Experience shows th at alert , aware and informed communities can
and do playa vital role in fire preven tion , mitigat ion and preparedness.Thisapplies
particularly to the evacuat ion ofcommun ities in the face of fast-movtng fire fronts.

• The importance of preparedness activities must be stressed. An essent ial
thrust of the Decade is to promot e counter-d isaste r act ion in places whe re disasters
are likely to occ ur. To this effect, it is necessary to closely integrate the work of
scientists and engineers with that of planners and managers to ensure tha t all those
who conduct research are also able to communicate the resultsclearly and precisely
for use by public safety officials, land use plan ners, architects, erc ., whose duty is to
provide the best possible protec tion from disasters to the community at large. If we
are to utilize preparedn ess to its maximum effect, we must obv iously be in a position
of warningofdisaster onset which , for wildfire as most other disasters, is not an easy
task. It is true, however, th at in developed co untries there has been significant



progress in wildfire hazard assessment and associated warning met hods. T hese
advances need to be extended for the benefit of less-developed nat ions as well.

• Hazard assessment, risk management and land use are other key areas for
attention during the Decade. Lon g-term risks can be reduced significantly by the
appropriate choice of less-hazardous sites for the implan tation of new sett lements
and industrial projects and by the application of prevention and mitigation
measures. Controlled removal of th e most easilycombustible material in fire-prone
areas, fire restrictions and, where necessary, severe legal penalties illustrate the
recognition that preventi on and mit igation have to be sensible and firmly app lied.
Yet in many count ries the increasing encroachmen t of populations into fire-prone
areas has increased not only the wildlfire risk but also the difficult iesof handling fire
situat ions when they arise. If the Decade program can be developed in close
coo peration with the wildfire commun ity, international atti tudes can be intlu­
enced toward safer land usc and better prevention and mitigation measures.

• A crit ical issue is the use we can make of modern advances in science and
technology. W ildfire management has been quick to use such advances as satellite
information , infrared systems, retardant materials, and advanced research and
developmen t. It is hoped that as a result of the International Decade such benefits
of science and techno lngysha ll be applied widely and effectively to combat disaster
in developing count ries around the world.

In closing, Boullc said, "Let me express the view that the International Decade
for Natural Disaster Reduction gives us an immense opportunity to change man 's
histor ical fatalist ic view of natural disasters. T here are now alternatives. . .and if a
firm commitment is made to apply them in the next ten years, there is hope that by
the end of the Decade-and of the century- mankind will have gone far towards
learning to live with natural hazards and not simply suffer from their violence."
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The Global Challenge for
Wildland Fire Management

To begin his presenta t ion on int ernation al cooperat ion, Mr. Robert son
described the tremendous cha llenge the U .S. Forest Service and others faced
during the Yellowstone National Park fires of 1988 and the implications for
int ernation al cooperation .

In addition to the million acres that burned in and around Yellowstone , he
pointed out ot her fires were also burn ing throughout the weste rn Un ited States and
Alaska at the same time. During a single day in earlySeptember. there were th irty­
nine major fires burn ing in eleven western states.

"We had more days of extreme burning condit ions last year," Robertson said,
"than any other year in recorded history."

Fires were adva ncing five to 10 miles in a single day with spott ing of new fires
a mile and a half ahead of the fire front s. Fire behavior baffled the experts and the
record book was re-writte n with unp recedented fire intensities, rates of spread and
burning indic es. Fires often burned at night with as much severity or more than
during daylight hours.

"T here were days when over l00,(X)() acres burn ed, Robertson cont inued.
"O ne day that I will always remember, September 6, 1988, nearlyone-half mill ion
acres wen t lip in smoke as major runsoccurred on almost allof the fires.TheCa nyon
C reek fire, in western Mont ana burned over 180,(X)() acres that day as 60 mile-per­
hour winds pushed the fire out of the Bob Marshall W ilderness, forcing 127
firefighters into their protect ive shelte rs to save their lives. The fire burned across
miles of private prope rty, killing catt le, burning fences, outbuild ings, crops and
livestock forage. Fortun ately, there was not a major populat ion cent er in its path
and there was no loss of life.

"I had th e opportuni ty several times on live national television to explain the
situat ion and why the fires were not being put out. We were doing all we could do
under the circumstances. The Forest Service and other wildland fire management
organ izations in the Uni ted States had mobilized over 40,000 fire fighters and
suppo rt personnel from througho ut the country to combat the fires.

"T his included, regular and reserve fire fighters from federal agencies, eight
battalionsof mil itarypersonnel plus military aircraft and ot hersupport equipment ,
state and local firefight ers from 39 states, plus hiring4 000 temporaryemergency fire
fight ers.

"For weeks on end fire tools and othe r materials from our fire caches were
dan gerously low. All fire fight ing aircraft were committed and we needed more in
a crisis situat ion. And despite th is largest mobilization of fire fighting forces in the
Un ited Sta tes ever, the television networks were st ill asking mc over everyfew days
so I could explain to the Amcrican public why we weren't gett ing the fires put out.

"The Congress of the United States also got involved and invited National
Park Director Bill Mort and l over several times to answer a fewquest ions that were
difficult to answer. There was a lot of advice on what the Forest Service and
Na tiona l Park Service should be doing differentl y to get on top of the situat ion.
President Reagan asked the Secreta ries of Agricu lture, In terior and Defense (0



personally visit the fires and make recommendations to him. O ne outco me as a
result of that visit was a national fire management policy review for wildernessareas
and nati onal parks."

Robert son exp lained that one of the problems he had during the Yellowstone
fires was with int ernational cooperation . "We had total commitment of U .S. fire
fighting forces and were experienc ing sho rtages of critica l equipment and rechn i­
cally trained personnel. Yet we share a JOOO-mile border with Ca nada wh ich has
oneof the largest, best trained and equipped forest fire fighting organizations in the
world.

"T hey were ready and willing to come help and had the trained personnel,
aircraft, equipment and fire tools that we needed but I could not utilize th em. I
couldn' t ask them for assistance because of a legal barrier here in the Un ited States
tha t did not permit us to reimburse Canada for their expenses. At the height of the
crisis I'm glad to say we did get the Congress of the Un ited States to give us
temporary legal author ity to reimburse Ca nada for their badly needed equipment,
aircraft and trained personnel.

"But because we didn' t have those author ities in place prior to the emergency,
we lost crucial valuable time du ring a crisis situation."

If there is any distill ed wisdom from all of th is exper ience, Robertson ex­
plained, it is that there is a time to plan and a time for aggressive action and the
planning better be complete before you have to go into action . "And, I'm happy to
report th at Co ngress passed the Foreign Fire Fighter Assistance Act in Ap ril of this
year whic h makes the autho rity to cooperate with foreign nations permanent."

Robertson said that interna tional cooperation and emergency assistance isn't
something that is needed eve ry year. Fortunately it is the exception not the rule.
"But, we all have to be prepared for it when our time comes up."

He suggested that every nation develop adequate trai ned personnel, and have
the equipment and support capabilit ies to deal with normal wildland fire proble ms.
He added that developin g and main tain ing capability to deal with expected
wildland fire situations is a part of our responsibilit ies.

Robert son described two importan t objectives for the conference:
• To develop and improve our own capabilit ies for handl ing wildland fire

emergenc ies.
• To develop plansand procedures to assist neighborsor accep t assistance during

times of extreme emergencies.

International cooperatio n is an important part of ach ieving both of these
objectives. "Together, we can do more" Robertson said, "in joint train ing, tcchnol­
ogy transfer, mutual research , equipment development and making train ed fire
fighters and equipment ava ilable between nations, especially in crisis situations
such as the Uni ted States had in the Yellowston e fires. By work ing together to
overcome physical, logist ical, policy or politica l barriers to mutual cooperat ion , we
can all improve our capabilit ies and programs at home as well as across borders.

"We don't need disasters to make these th ings happen . In fact the time for this
type of informa tion and technologyexchange is before disasters happen. We sho uld
all take advantage of the opportun ity th is conference provides to talk to one
another and make plans for expanding internati onal cooperation. As I found out
last year, you canno t afford to wait until the midst of a crisis to make cooperation
work. Potent ial barriers must be anticipated and resolved ahead of time, for there
will be littl e t ime to work on processes and procedures when wildfires are rapid ly
spreading and becoming more difficult and expensive to control.

"I believe there arc many benefits to be gained from international cooperative
efforts. Join t efforts between nations can offer cost efficient tra ining programs.
Especially among count ries with common borders. It provides opportunit ies for
people who may work together in an emergency situation to train together before
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the emergency.
"Short term exchange of personnel between co untries provides an excellent

means to broaden their expe rience and provide hands-on deve lopment of on the
job train ing tha t may not be available at home.

"Internat iona l cooperat ion provides for the exchange of fire fighting tech;
niques and technology and sharing of research results. Joint programs between
nations to bette r prepare li S to work togethe r in combat ing wildfires also prepares
us to cooperate on an international basis to handle other disasters as well. I th ink
this will he really important in support ing the goals of the United Nation s in the ir
Decade for the Reduction of Na tural Disasters.

ti l also strongly believe that coope rat ive joint programs between nations help
build bond s of friendsb ip th at extend beyond the emergency or project, th us
helping to foste r better world understanding whic h is so important in our global
env ironment.

T urning the spotlight again to the U.S. Forest Service , Robert son ind icated it
has lon g recognized the mutual benefits of intern ation al cooperation. "We have a
strong int ern ational forestry program covering many aspects of forest mana gement
including fire management. In add it ion , the U.S. State Department, Agency for
International Development and ot he r agencies of the U .S. Government ask the
Forest Service to partic ipate and provide assistance in many internation al erner­
gencies."

Robertson discussed some of the recent intern ational wildland fire and
emergency assistance projects the Forest Service has been involved in :
• Fire training for foresters in Indonesia.
• Participat ion in the Fourth International Fire Fight ing Course hosted by

Mexico with representatives from Spain and ten Latin American countries
• Development ofa memorandu m of understanding with Mexico, prov iding for

joint fire suppression, train ing and use of equipment.
• Technical fire management study group exchanges with Au stralia and Israel
• Locust contro l in Africa.
• Technic al assistance to Argentina for construct ion of an interagency fire

dispatch center and deve lopment of a fire danger rat ing system.
• A fire protection and rehabilitat ion project with C hina providing techn ical

assistance in damage eva luation, air operations and electronics research
applicat ions after the devastating fires there in 1987.

• Emergencyassistance to Mex icoafter the devastat ing Mexico C ityearthq uake
in 1985.

Robert son described th e conference as an excellent opportunity to sta rt
building the foundation of expanded international cooperat ion for confronting
catastro phic wildfires and learn from our past experiences. it 's always better, he
said, to be wise by the misfortunes of others than by your own-and the Un ited
States can put the Yel lowstone fires on the table as one misfortune tha t everyone
can learn from.

He said the issues luncheon on Tu esday will be a chance for each part icipant
to ta lk with represen tatives from neighboring co unt ries and those from nations
with fire protection problems similar to what they have at home. The results of
those discussions and the international wildland fire survey many of the part ici ­
pants responded to will be published and available at the end of the co nference . It
will provide an excellent foundation for build ing expanded international coopera­
tion.

"I'm sure there are going to be some great ideas brought forward thi s week, said
Robertson, "and no one count ry has all the answers. But let me mention just a few
ideas for improving and expanding international cooperat ion in wildland fire
managemen t."
• We need an increased effort for nation s to overcome logist ical, policy and



political barriers [Q increase ourability to deal with catastrophic wildfires and
other natural disasters. O ur situation with Canada is a good example which
now has been resol ved .

• Mcmorandums of understanding between nations with common borderscan
increase information exchange, tra ining of personnel and use of equipment for
ongo ing programs as well as during disasters.

• We should increase the use of group study exchanges between nations to
exchange technical informatio n and foster professional and persona l interna­
tional relation ships and world understanding.

• Th ere needs to be an increase in international research cooperation to keep
push ing the oute r boundaries of mutual knowledge and ex pertise.

• The world pop ulation is projec ted to double in on ly 35 years. By the year 2025
the world popu lat ion will be 10 billion . Much of th is growth will take place in
what are no w forests and wildland areas. Fire preven tion and protect ion of life
and property in wildland interface areas is truly a "global" prob lem. Educa­
tional programs with citizens, government agencies and local officials and
technologies for effect ive fire protection in the in terface must be developed
and sha red .

"I'm sure all of you havc many more ideas for recommended actions and
solut ions," cont inued Robertson, "and 1look forward TOhearing them. In 1988 the
United States had a bu ll by the ta il with th e Yellowstone fires and the other
wildland fires throughout the country. Over five and one half million acres were
burned, destroying over 400 homes, killing eleven people and cos t nearly three
q uarters of a bill ion dollars TO fight.

"In 1983 some ofour co lleagues with us here from A ustralia had a problem with
wildfires. T he wildfire disaster tha t ca me to be known as Ash Wednesday cla imed
77 lives, in jured 3500 peop le, dest royed over 2500 homes, and killed 300,000 farm
and ranch animals as wildland-bush fires burned over 840,000 acres of urban,
forested and pastora l lands in Victoria and So uth Australia in a single day.

" In 1987 it was C hina 's turn . In May of that year a h uge fire burned abo ut 2.5
million acres. Th e fires damaged three towns, 10,081 homes and resulted in 193
fatalities . All of these examp les must shake us out of our comp lacency.

"Who is go ing to have problems with wildfi res this year or in 1990 or the year
after that or the yearafter thar l 'Thcre is no way to predict whe n it wil l beyour turn
to have a problem with wildfires and wc have very little contro l over the
development of the ex treme conditions that se t the stage forcatastrophic wildfires
to develop.

"What we do have control over is how prepared we arc to handle disaster when
it strikes. How capable are ourorganizations to offer assistance oraccept assistance
when situations get beyond a single nation 's ability to deal with th em ?

"There is a time to plan and work out details, and a time for aggressive action.
We must be smart eno ugh to know the difference, and bold eno ugh to do someth ing
about it in advance .

"PhilosopherT yron Edwards said that 'hell is truth seen too late.' Let's face the
truth head on at this meeti ng and do something about it."
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DECISION
SPACE

PHYSICAL

The man ager' s job is somewhat different from other pro fessionals in lan d
management. The researchers and reso urce specia lists make recornrnc nd a­
tions in the ir respecti ve areas of expertise. The dec ision- maker then must
blend these recommendations with othe r variables into an acceptable and
workable decision and course of act ion . Compromise is often necessary.

T he land man ager's dec ision space is normally bounded by five variables:
biological, physical, social, politi cal, and economic. Any decision to be
workable sho uld be within acceptable limits of all of th e variables.

(Note: The DecisionSpace example was adapred from a presentation made bya.L. Danielsand
LD. Mason a t the Symposium and Workshop on Wilderness Fire in Missoula, Momana,
November 15-18, 1983.)



Five Issues of
Decision-Making

Jesus B. Cardenn Rod riguez served as session cha irpe rson for the region al
presentat ions and gave an overv iew of the socia l, politica l, economic , biological,
and physical consequences of global fire regimes.

• The Socia l component:
"T he leve lof de ve lopme nt ofeach count ry," Cardefia began , "the quant ity and

degree of endowment with na tural resou rces and the consequen t con tribut ion to
the well-be ing of th e pop ulat ion determine to a grea t exten t the co nce rn and
attent ion which society in general pays to the problems that affect forest resources.

It is th e will and decisions of society wh ich encourage or limit ac tio ns to
pro mote the prot ect ion of eac h coun try's forest resources."
• The Polit ical component :

This important aspect, represent ed by various levels of autho rity, plays a
det erm in ing role in the co nservation and rational util izat ion of forest resources,
accord ing to Ca rdona , who added, "It is essentia l th at we who are experts in this
subject shou ld be capable of mot ivati ng and int erest ing our governments thro ugh
conv inc ing an d viable plans and actions based on projects that comb ine th e
eco nomic. ecological and social benefits of forest activ it ies.
• T he Economic component:

T he intern ati on al eco nomic crisis has made clear the necessary inrerrlepen d­
enc e among the co unt ries of the world in order to face common problems. such as
the pro tec t ion of natural resou rces. "Full recogn it ion of the present an d pot en tial
contribution of forest resources," Cardcfia said, "should be an importan t po int of
reference for govern ments to channel eco nomic resources, whic h will at th e same
t ime permit th e developm ent of forest act ivit ies and guara ntee th e improvem en t
and conse rvat ion of th e pla nt cover."
• The Biological component :

Cardefinsaid it is importan t to give appropr iate recogn it ion to the fact that we
living th ings depend on the quali ty of our env ironment and th at th is in turn is the
result to a great extent of th e quant ity of plant cove r. He said th is obligates us to
work for the care and protect ion of forest resources. since th is is the on ly way to

assure the well-being of future genera tio ns.
• T he Ph ysical compo nent:

T he quan t ity and quality of th e water , a ir, soil and vegetat ion. as well as the ir
fragility-depending on th e ecosystem or the ir sta te ofdeterioration- will also be
an unequivocal guideline for making decisions on managing and protecting those
resources, Cardena con t inued. O n the other han d. he said we sho uld co ns ide r tha t
the presence offi re in th e forest cover is as old as the vegeta tio n itselfand has played
an important part in the fo rmative and dynamic processes of forest ecosyste ms in
various regions of our planet. However . uncon trolled fire in the forest areas. whic h
to a great exte nt is th e result of the growing presence of man in rural areas, has been
growing. with a consequen t impact on the water cycle, th e soil and , gene rally, on
cha nges in th e eco logica l balance.

Ca rdenn noted that th isconference co nst itutes an unprecedented effort by all
partici pat ing count ries, "and it is very clear that it will ena ble us to confront th e
problem of forest fires from broader perspect ives."
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Oceania Region
Physical and Biological Issues

T he Oc eania region (en compassing Indonesia, New G uinea, A ust ralia and
New Zealand together with in n umerable smaller island coun tries) is vast and
d ive rse . S imilarly, th e human systems found in this region range across the full
soc ial and econ omic spec trum from rribal life to th e urban populations located in
the ci t ies.

T he re arc six principal veget at ion zones in the region:
• T he wet tropics, dominated by tropical rainforests. There is almost no

vcar-ro-ycar wildfire prob lem in undisturbed trop ical rainforest. Problems occur
when th e forest is opened lip for agriculture. by logging, or when a prolon ged dry
spell causes th e forest to dry out sufficien t ly to enable a fire (0 run .

• The wet/dry (monsoo na l} tropics comprising open forests and woodland,
ta ll grasslands and ephemeral wetlands. The area is vast and sparsely populated .

• The temperate forests and woodlands. T he wildfire prob lem in th ese
forests is of major concern. These areas are relat ively densely populat ed. Each
summer strong dry continen tal winds arc associated with very high tem peratu res.
Overlying thi s annual weather pattern are regular cycles of co nsecut ive years of
below-average rainfall.The foresrsarc highlyflammable. and rapid lybuild lipheavy
levels of ground fuels. At th c same time, the forests have majo r commercial and
conservat ion values. The result is that high intensit y fires occur somewhere in this
region virtually every year, and th eir potent ial for damage is great.

• Tall wet forests and temperate rainforests, found in the most southe rly
lat itudes of Australia, New Zealand and Tasmania. Few wildfire problems exist in
New Zealand, but in sourhcnsrcrn Australia a fire season occurs every year and very
serious fire weat her on top of drought can occur every decade or so.

• The arid and semi-arid zones, co mprising the bulk of cont inen ta l Aust ra­
lia. This vast arid region is dominated by hardy grasslands and low shrublands.
Rain fall is gene rally light, and drought sof several ycars durat ion arc commonp lace.
Fire has always occurred regularly in this area. Ligh tn ing {rom summer thunder,
storms is commonplace, and th is was supplement cd {until recent decades} by
widespread burning by Aborigines. In long un burm areas, fires arc int ense and can
travel lon g distan ces.

• The agricultural zones, whe re crops, pasture and plant at ions, largely
rep lace the nat ive vegeta t ion of all the first four types listed above. Wherever crops
or pastures arc grown which accumulate dry matter over a dry season, fires may
occ ur.Such fires are ofsignificant econo mic consequence, and can threaten hum an
life and resources.

T he most serious fire proble m in Austra lia occurs at the in terface of the major
cit ics and the agricultural and forcst regions. Here there is an expa nsion in th e
number of urban-em ployed people living in the countryside. T hey have litt le
experience or int erest in the rural economy and practically no experience of
bushfires. In many cases,conservation in terests oppose prescr ibed burning, and thi s
allows heavy fuels to acc umulate close to residences. Elsewh ere the special chal­
lenge is to develop a fire managcment approach which protects hum an life and
values and docs not degrade environment al values.



Asia Region
Physical and Biological Issues

"The incre ase of popul ati on and the enhan ced demand for agricultural land,"
Johann G oldammer said of Asia, "have created a tremendous pressure on all kinds
of vegetation. Most forest and ot he r wildland fires arc caused by th e rural
pop ulat ion. " He added th at this is a result of slash- and-bum agriculture, grazing,
hunt ing and improv ing th e yield or collect ion of non -wood forest prod uct s.

G oldam mergave an overviewof the four most importan t forest biomes of Asia:
boreal conifer; submonta ne, tropical dry decidu ous; and lowland tropical ra in
forest .

He noted the worldwide attent ion that followed th e 1987 wildfires, which
covered 1.33 million hectares (including 870,000 hectares of boreal coniferous
forest ) in C hi na's Heilongjian g Prov ince . But since ligh tningstill causes more than
a th ird of all wildfires during the past twenty years, he said th is implies that "fire
must have played an import ant role in the forest de velopment of the region."

In th e submonta ne elevatio ns of th e Himalayas and other regions of tropical
Asia, pin e forests are a predomina te feature, Go ldamm er said. O ver cen tu ries th ese
forest ecosyste ms ha ve developed und er an thro pogen ic fire influen ce and can be
regard ed as fire climax . Fire exclusion in many cases , he said, wou ld lead to the
invasion and predomtnanc e offl rc-scnsit ivc broad -leaved species. Added G oldam ­
mer: "Recent increase of fire frequency ca used by the expansion of uncon trolled
svlvopasroral lan d usc leads to large-scale degradati on of the mountainous pine
forests. T he most importan t watersheds become increasing ly destab ilized due to

subsequent erosion, landslides and flood ing. In add it ion, forests become weake ned
by secondary pests. Fire management, whic h would include th e prescribed burning
componen t, needs to be developed and st rengthe ned in almost all cou nt ries of
tro pical continental and islands of Sou th Asia."

The tropical dry dec iduous forests of mainland So utheast Asia are relatively
low and open, G oldamm er said. Most of the leaves of th ese savanna forests arc shed
by JanuaryfFebruary and have beco me a highly flamm able surface fuel. He added
th at every year fires are set in most of th e sava nna forest lands for a wide range of
purposes. Although th e forest is fairl y adapted to th e annual surface fires, he said
that severe erosion may occ ur when the denuded an d unp rotect ed soil is hit by th e
first monsoon rain s. The large areas burned each year affect air q uality by emission
of particulate matt er, gases and subsequent photochemical reactions.

In describing Asia's lowland trop ical ra in forest, Goldammer said, "Under th e
recent cl imat ic cond itions, natura l forest fires may be started only du ring extreme
drough ts." He said most fires today are set by slash- and-bum cultivators and for
large-scale forest conversion . Fire is the cheapest but most destruct ive too l for thi s;
it often gets out of control and bums large areas of prim ary and seco ndary forest
vegeta tion . Most of the rain forest burning takes place in Borneo, according to

G oldamm er , where a high pressure by migration programs, uncontrolled sett ling ,
and explorat ion/e xploitat ion of natural resources bu ilds up. Because of th e effect
of this major burning on regional and global clim ate, he ca lled for national and
internat ion al in itiativ es to sto p th em.

The Asia wildland fire areas are complex and diverse, and they do not allow
a gene ralized fire management solutio n. He said ind ividualized fire man agement
policies must be based on the cultura l roo ts of soc iety and be socio-econo mically
feasible.
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Europe Region
Physical and Biological Issues

Rica rdo Velez observed th at the ant iquity and int en sity of human activit ies
th roughout the length and bread th of Europe and parr icul arly in th e Med iterranean
basin have changed practically a ll ecosystem s, ada pt ing th em to the needs of th e
societ ies that have occupied th ese a reas.

More recent development s have prevented growth of forested areas, he said.
For exa mple. in th e count ries of cen tral and northern Europe, there is damage from
pollution. In the southe rn co unt ries, around the Med iterranean Sea, the problem
is forest fires.

"Forest fires arc current ly the most important cause of destruction in the
Med iterrane an basin ," Ve lez said . "Around 50 ,(x)() fires begin each year, covering
700,000 to 1,000,000 hect ares of forest and causing high economic and ecological
losses, includ ing th c loss of hu man life." More than 75 percen t ofth e fires in Europe
occur in thi s region, and these fires acco unt for 95-98 percen t of th e tota l a rea
burned in Europe. This is especia lly unfortunate because all th e count ries of th e
Medi terran ean bas in are so sho rt of this raw mat eri al.

Velez poin ted out th at recovery of th e affected forests is very costly and
somet imes impossib le, because of cha nges to th e soil. Heavy rains follow the usual
fire season, and erosion is worse without th e t rees to an chor th e soil. Because of the
problem soil, resto rati on ofte n requ ires specific hard y pionee r spec ies-genera lly
pin es- wh ich in th c first years afte r planting present a vcrv h igh danger of fire.

"T he effects of forest fires, said Velez, "emb race sufficien tly large areas to
influence the processes of desert ification that threat en th is pan of the world,
forcing us to view them as someth ing more tha n isolated events ."

O f on-going conce rn ,of course, is th e th rea t of fircs to human life. Veleznot ed
160 victims from wildfires in Spain from 196 1 In 1988.

"T he greatest current prohl em in count ries with a Mediterranean climate
stems from the fact th at th e recurrent cycle s of fire arc rapidly growing shorte r in
nu merous places," Velez descri bed the influ en ce of two basic fac tors:
• Populat ion growth places greater pressure on forest areas beca use of th e

demand for arable lan d and grazing land in some regions and fo r recreational
lands in ot he r regions.

• Fluctuat ions in climate give rise ro long drough ts that increase anti exte nd the
risk of fires in bo th t ime and space.

He explained that th e result s of these fact s often is to prohib it fires of a general
charac ter. But one resul t is a conflict between urba n society, wh ich proh ibits fires,
and th e agrarian society, wh ich wishes to con t inue using fire for its own purp oses.

These and similar conflicts have resulted in an in terrupt ion of the removal of
kindling , firewood and und erbrush , giving the forest a h igher comb ust ibility .

Met erological facto rs are a lso at work . Velez descr ibed how in th e dry, hot
season th e moisture con ten t of the light dead fuels falls below 10 percent. The d ry
season may last from Jun e to October, somet imes longer. The seasona lity of th e
risk, accord ing to Velez, makes it d ifficult to main tain perman ent, spec ialized fire
fighting services.

The ca uses of forest fires in th is region , sa id Velez, "reveal a st rong human
ac tion in thei r init iat ion , bot h due to negligence and to in tention .

"A ll of this makes it clear ," conc luded Velez, "that forest fires do not represent
a passing problem th at will disappear by itself in th e sho rt term, but rather a
perm an ent condit ion of forest po licy and of th e man agemen t of natural spaces ."



Latin America Region
Physical and Biological Issues

"The Latin Am erican and Ca ribbean region possesses more th an half of th e
world'sdense tropical forests," began Hugo Knock aert Pasquali ,who explained th at
60 percent of the roral area of th is region is forest. Plant ati ons cove r some six
million hectares, an d Brazil has more th an half of that. The planta t ion area
increases by 650,000 hectares per year, altho ugh it is only a tenth of th e area
deforested in th e same per iod . More th an a million cubic meters of wood are taken
from th e forests every day, mostly for firewood .

NO[all ofthe Lat in American countries maintain detailed sta tistics, Knockaert
said , but it can beseen th at February and March are th e months with th e highest
fire inciden ce. This is th e period of h igh tem peratures and low precipit ation .
Individual co unt ries show variations, however; fires increase in Brazil from August
to December.

Knockacrr pointed out th at the major ity (55.6 percent) of fircs in th e region
cove r 10 hectares or less. The proportion of fires covering l ,OOO hectares or more
was 11.4 percent . Country difference s sho w that Uruguay's fires arc mostly in the
small area range , wh ile in A rgent ina halfof its fires exceed 1,000 hectares. In Ch ile
86 percent of the fires are controlled at 5 hectares or less.

Using fire as a land -clear ing too l acco unt s for almost 40 perce n t of all fires
recorded in th e region. O the r in ten t ional fires add approximate ly 20 percent.
C limat ic characterist ics, Kuockaert explained, do not contribute to natural fire
occurrence, and less them one percent of fires are from natu ral causes. W he n
indiv idual co untries arc considered, land -clearin g an d agricultural fircsaccoum for
70 perce nt in Bolivia and 73 percent in Costa Rica. O ther int en tion al fires tota l 75
percent in G uatemala.

"Latin Ame rica and the Ca ribbean are no strangers to the prob lem of forest
fires," Knockaert said. "T he histo rical background ind icat es that , despite the fact
that fire is an extraord ina rily positive too l in growing and man aging lands for
silviculture and animal husbandry, it has been used on repeated occas ions as an
inst rument ofdestruction und er the pretext of making land available for prod uctive
purposes."

Knockaerr addressed the wide range of fire figh ting and also land man agement
capability in th e region: "Few count ries have ava ilable a clear and effect ive
organ izationa l structure [handling] th e problem of forest fires and th e lise of fire, in
which various private and governmental organizat ions part icipate .. ."

Panama, for exa mple, has no specific organizat ion to co mbat a major forest fire.
Its Forest Law provid es for ca lling on institutions and th e commun ity in gene ral in
case of emergency. In Bolivia, with more th an 75 mill ion hectares of forest, th ere
is no fire fight ing organizat ion. Activities are performed on a voluntary basis.

Knockaert ind icated a need for int ernation al cooperat ion in th e region , so th at
co unt ries having exist ing organizat ions can provid e tec hn ical assistance to ot he rs.

"In a large percentage of countries, th ere is no basic information th at makes it
possible to plan actions or even sizeup the problem, II he added. "It is of th e grea test
importance to reverse th is situat ion, en couraging the gath ering of reliable and
exha ust ive stat ist ics and assuring a certain level of standard izat ion among fire
management programs."

Knockaert ca lled for more instruction in the region on all kinds of renewable
resources and said that fire prevent ion should be encouraged more.
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North America Region
Physical and Biological Issues

C harles Ph ilpot described the cont inental patt ern of natural, ligh tn ing,
caused, fire regimes in prc-setr lemenr t imes in Nort h America, "so that we will
bett er understand the biologica l and physical effects of fire as an ecosyste m factor."
This also helps in planning fire management programs regardless of fire's natur al
role.

He ca lled knowledge ofan area's fire pot entia l"abso lute lyessential," but added
tha t fire history information has certa in limitations, including changes in cultura l
act ivit ies, clim ate , grazing pa tte rns, and new vege ta tion spec ies. In certa in ecosvs­
terns it is d ifficult (0 date fire even ts, and fire chrono logies th at arc not cross-dared
may impair the accuracy and amount of information collectcd . Then , some
managers do not fully recogn ize the import ance of fire history informat ion.

"A n ecosystemcan bc called fire-depend en t," Philpot said,"if period icchanges
in the system due to fire arc essential to function ing of the natural system. In such
systems fire is a significant environmcnta l factor that ini t iates and terminates key
vegeta t ional successions. co ntro ls the age structure and species composit ion of th e
vegetat ion, . . . affects insects and plant diseases, influences nutrien t cycles and
energy flows, regulates the product ivity, d iversity and stability of the system, and
determines the habitat s for wildlife."

Phil pot described seven fire frequency and int ensity patt erns for various
lightning fire regimes of No rth America. T he seven patt erns range from no natural
fire (or very little) to very infrequen t crown fires in combination with severe surface
fires and covering 5,000 to 50,(X)() acres.

For example, in the middle range-under the category of frequent, low­
inte nsity surface fires of a few hundred to a fcw thousand acres in area (5 to 25 year
retu rn intervals for small areas), often combined with very long interval crown fires
and/or high int ensity surface fires- he listed:
• Sierra mixed-conifer forcst , including associated species of the west side of

Ca lifornia
• Montane zone on the drier slopes of the Cascades in Washington and Oregon

and th e east slopes of Californ ia
• Montane zone of the Intermountain and Rocky Mountain Regions
• Montane zone of the interior mountains of the Sou thwest
• The coasta l plain and lower Piedmont regions of the Southeast, especially the

southern pine forests
The areas where natural fires are rare or absent includ ed:
• Coasta l A laska, some west slopes of the O lympic Mountains in Washington,

some coastal areas of British Columbia
• Wetter regions of the Eastern deciduous forest
• Most subalpine forests of the high Adirondack and New England mountains.

To visualize the natural fire regimes of a region , Ph ilpot said we must discard
human time frames and learn to "think like a forest." If that can be done we may
begin to cnj oy some practical applications of the informat ion gained, including:
• A basis for fire behavior predictions on wildfires
• An aid in prescribed fire planning
• Key information to gain homeowners' att ention that fires are inevitable in

many plant commun it ies
• Information to guidc deve lopment of post -fire rehabi litation programs.



The Social, Political, and
Economic Issues of
Decision-Making

In int roducing the speakers for the Tu esday morning program, G ianca rlo
C alabri not ed th at all over th e world most forest fires begin from human act ivit ies.
Acc ording to U.N . stat ist ics, dur ing the period 1 983 ~ 1985 th e percentage of tota l
known fires at tributed to human causes (arson and negligence) was abou t 97
percent in Europe, 92 percent in the U.S.A . and 59 percent in C anada.

"Therefore all decision s on wildfire management ," said Calabri, "have to take
int o acco unt socia l, polit ical, and econo mic factors influencing hu man ac t ivit ies,"

In the past, human ac tivit ies causing forest fires were mainly pasturage and
agricu lture . Now, Ca labri said the most dangerous situat ions de rive from the crisis
in forest eco nomy affect ing all indust rialized Mediter ranean cou nt ries. Man y
wooded areas are neglect ed , no longer exploi ted . Hazardous fuels grow, and the
development of underbrush lessens any possibility of access and fire co ntro l. Rural
exodus has mean t lack of local peop le experienced in fire prevent ion and suppres­
sion. Residual agricultu ral and pastoral ac tivities are ca rried out witho ut prccau­
t ionary measures.

Meanw hile, arson is gaining ground. He called incendiary fires the most
dan gerous and difficult to control, also not ing th at "W ha t is really worrying is th e
d imin ishing age of t respassers. C hildren seem to enjoy sett ing fire more ami more."

Fire damage assessment is not an easy task, Calabri said . Ti mber loss is read ily
evident, but the public placesd ifferent values on the multiple benefitsof the forest .
He reported on a small study carried out in the Medi terran ean count ries, in whic h
people ranked th e following benefit s in decreasing prior ity: 1. Recrea tion and
landscape; 2. Dwelling; 3. Fauna and flora; 4. Soil and watershed; 5. G razing and
farming; 6. Timber. Put anot he r way, a fire sweeping some brush in a tourist resort
may give rise to greater complain ts th an a fire dest roying an import an t high forest
away in the mountains.

Ca labri said th ere wasgeneral agreement on the advantages of pub lic informa­
tion and educat ion for forest fire preventio n. But he alsodescribed some drawbacks.
For exa mple, exagge rated and ina ppropriate messages, scaring people by magnify­
ing forest losses and forecast ing complete destruct ion in th e ncar future, may be
counterprod uct ive. He said th ey spread skept icism and resignation abo ut th e
usefulness of fire prevent ion and control, and they also excite pyromaniacs.

"The massmed ia normally insist on th e spec tacularaspectsoffire suppression,"
he said. "T hey emphasize certa in forces, especiallyaircraft, and forget th e necessary
contribut ion of othe r people on th e ground, to say nothi ng of fire preventi on .
Consequently ground forces tend to co mmit themselves less and less and call for
aircraft even in cases of small fires withou t any importan t value at stake."

Enforcement of fire laws is no t always effec t ive, he said. Lack of surveillance
and train ed invest igat ion person nel is common. Strict regulations in co nflict with
local trad itions are often detrimental and even illusory, he cau tioned. because
disobedient peop le will cont inue burn ing but do it secretly.

Ca labri belie ves th at prospects for forest fire protection are poo r in th e years
to come, espec ially in th edevelopingcountries.The public isnot ove rly conce rned.
People resign th emselves to so many calamities, and fire does not appea r th e worst
of th em . O n the politica l side, many countries have allowed a neglect of forest
man agement, giving subsidies to agriculture but not to forest ry. For th e fire figh ting
services he listed tra ini ng, coo rd ina tion and equipment modern ization and stan­
da rdizat ion as items need ing much more attent ion in man y countr ies.
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Africa Region
Social, Political, and Economic Issues

Kofi Portuphy described much of the intentionial burning of African grass­
lands as a "soc ial habit" legit imized through rituals and imperv ious to logic and
science. T he practice cont inues, therefore, despite its cont ribut ion to the problem
cycle of burning, deforestati on, erosion and dessication .

He compared his count ry's fuels to those in the U.S. G hana 's savannah and
grassland vegeta t ion is similar to tha t of southe rn Arizona. His wood lands arc
similar to those in O klaho ma and A rkansas. The high forests are similar to the
coasta l plains and marshes of the southeastern U.S.

In 1982 and early 1983 G hana experienced massive wildfires unknown in its
histor y. Large acreages of farmlands were lost, as well as villages and people. T hese
fires also swept to neighboring countries.

In response. a NationalA nti -Bushfire Committ ee wasformed of membersfrom
all facets of life in that country . Its purpose was to advise government on all mat ters
pertain ing to bushfire prevention and control and to provide guide lines for similar
committ ees at the regional and village levels. Volunteer squads have been organ­
ized to serve as fire wardens and to extinguish fires in the bush . As fire wardens the
volunteers also supervise all prescribed burn ing operat ions in their areas. The
govern ment also passed a law providing severe penalties for sett ing fires for any
purpose othe r than certain agricultural, forestry and game managemen t uses.

Portuphv explained tha t G hana also requested help from the Agency for
Internation al Developme nt , Office of U.S. Foreign Disaster Assistance. Coo pera­
t ion in several areas enhanced G hana's capab ility to manage and co nt rol the
bushfi re program. Farmers have been encouraged to create green belts around their
farms.The bushfi re season in Ghana lasts from Oc tober to March. During that time
hunting and all burni ng is completely banned.

"We are look ing forward," Por tuphv said. "to a subregiona l workshop on
bushfires as a first step to coopera tion among African sta tes, under U.N. sponso r­
sh ip."

He men tion ed that an early warning and crop forecastin g mechanism has been
put in place to strengthen hazard mapping. Tree planting programs arc also being
operated in most vulnerable communit ies. Providing more education isan on-going
effort.

Port uph y said the response by G hanaians to the Nat ional Ant i-Bushfire
Ca mpaign has been overwhelming."What isessential, however, is the polit ical will
of both the government and the governed. Fort unately, th is much -needed polit ical
will is very much alive in G hana. The head of sta te has person ally on several
occasions taken helicopter flight s to assist rural committe es put out devastat ing
bushftres.

"The uphi ll task, however, is the education of the people not only in Ghana
or the subregion, but in Africa as a whole to recogni ze the need to abandon
tradi tion al beliefs, customs and traditional festivals wh ich tend to support the ir
consistent bush burn ing practices."

Port uphy called on the interna tiona l community to support these efforts,
saying, "If Africans will have to burn the bush in absence of the requisite land
clearing equipment , if Africans will have to hu nt for game by burn ing the bush to

create an imbalance in the world's ecosysvstems, then the industrialized world has
an obligat ion to assist Africa in her effort to modern ize."



Oceania Region
Soc ia l, Political, and Economic Issues

[ale Baba defined Fiji's two-pronged fire probl em as similar to many ot he r
coun tries.First , the env ironmenta l apathy of th e people is perpetuat ed by a
con temporary perce ption of wildfire as bei ng an acceptable part of legit imate
.economic activ it ies. Then , econo mic prob lems often result in insufficien t
resources, if any, dir ected to fire man agement.

"Failure of po licy makers to recognize and address th is problem," he said , "has
result ed in the dete rioration of th e physical and biological environment, and
subseq uent reduct ion in the welfare of soc iety." Arc policy makers aware of the
detrimen tal effec t of uncontrolled fires?Baba believes all indicati on s arc that "they
regard wildfires ei the r as unfortunat e and unintended effect s of legitim ate eco­
nomic activit ies, or as the price forde velop ment .T he effec tsof wildfires were taken
int o acco un t only if the y were compelled to do so."

Baba descr ibed th e Fijian att itude toward nature as "an element th at may be
act ivat ed, oriented and used, as expedien tly as possible to meet th e daily de mands
of life, or as a con t inuous obstacle to be co mbated day by day."

A frequent clearing meth od used by hunters, gathe rers and farmers was the
simplest: fire. An increasing popul mion meant a greate r to ta l area burned each year.
He exp lained th at while the rela tionsh ip between the actual numberof fires and the
increasing number of households may be linear, th e area of burned land increases
exponentially.

O ff-site effects of wildfires can be pervasive, he not ed . Smoke from th e East
Kalim an tan fires in 1983 lingered over the islands for weeks and reach ed Singapore,
where it int erfered with air navigat ion. Ai rpo rts in East Kalimantan were closed for
weeks. Fire-induced cha nges to the physical env ironment alte r the species cc mpo­
sit ion of the forest , Baba said. This leads to d isease pro blems and unavailabilit y or
inadequate recycling of nutri ents. The survival of a diversity of forest species is of
great importance to Fijians since only forty percent of th e plant spec ies they
reportedly usc are found in home gardens in a cultivated state. A remarkable
number of species of an imals and plant s arc found nowhere else in the world .

A ttempts by government to improve welfare th rough agrarian rcform only
placed more stress on the env ironment, Baba noted, adding that he was not aga inst
developmen t. But if any development project is to succeed, "agentsof reform should
be equipped with the necessary soft and hard tech nology appropriate for sound
husbandry. O the rwise we will con t inue to address th e symptoms instead of the
source of the probl em."

O ne obstac le to addressing the problems is that no reliab le data are maint ain ed
at the nat ion al level , which Baba ca lled a reflec t ion on the dcc isionmakers' poor
appreciat ion of th e situa t ion. This makes eco nomic ana lysis very d ifficult.

Baba reported a strong co rrela t ion between th e level of polit ical act ivity (such
as re-elect ion ca mpaigns) in th e count ry and th e nu mber of fires. The con t inuing
situat ion is th at "the govern ment of th e day lacks th e political will {Q cha nge
cumbe rsome and ineffect ive fire legislat ion or inst itute new laws."

In orde r to met th e challenges of th e future, Baba said, "O ur strat egic plan
sho uld be to increase public awareness of the th reat of wildfires to our developm ent
effo rts and build up the capability to meet any exigencie s." He added that unt il th e
poli cymakers cha nge th eir orientation, internat ion al governments and organiza­
t ions will have to cont inue to play a lead role in wildfire man agem ent in Fiji .
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Asia Region
Social, Political, and Economic Issues

Devastat ing fires in Borneo in 1982-83 and the 1987 fire in Chi na bro ught the
ne ed to do someth ing about wildfire s to the attent ion of the public, began A .G.
Oka. He turn ed then to th e population pressures on the land in Asia, saying that
Asia's popu lation exceeds three billion peop le, wh ich is 60 percen t of the total
world population while the land area is on ly 25 percen t of the eart h 's surface . T he
n umb er ofpeop le living in rural areas in A sia exce eds th e total pop ulation of Europe
and North America combined.

O ka described how rural grazicrs fee l forced to lISC fire as the most economica l
and traditional tool to obtain a new green flush of grass for grazing . W hen the
graziers first sta rted this practice on ly grasslands were burned, but as more land was
needed for cult ivat ion, fires spread to the forests.

Another social issue no ted byOka wassh ift ing cult iva t ion . W hen this pract ice
sta rted the grasslands and forests did not have to provide sustenance for the large
n umber of people th at they do today. A reas were slashed and burned unt il th e soil
beca me unproduct ive. T hen the people would move to an ot her area and repeat the
process. Now the available product ive land is much more limited. St ill, large areas
arc burned eve ry year.

A fire program can be effective in tec h nical matters,O ka said, "b ut when social
issues arc the cause of fires, the socia l concerns must be dealt wit h first ."

T he need for developing coun tries to increase their sta ndard of living has lead
some count ries to seck a larger industria l base. T his policy empha sis has forced the
rapid deve lopment of some wood indu str ies. So me forest areas were logged witho ut
regard to protection needs. O ka said old trees were remov ed and regen erat ion
sta rted, but the new vegetat ion was more fire prone.

O ka returned to the agric ultur al use of fire, saying that no n-woody forest
products prod uce employment, income, food and shel ter for the rural populat ion .
The income received from these forest produ cts is the on ly incom e the forest
residen ts may earn some years. Most non-woody forest products are harvested
duri ng the fire season ; th e co llection of grasses, fruit s, flowers, honey, ct c., are
faci litated by sett ing fires. Becau se th ese produ cts meet the needs of lower income
fam ilies, they arc vital to th e nat ional economy at the same t ime. W hen th e fire
man ager attemp ts to redu ce the bur ned area, the cos t of harvesting goes up.

C ha nging these conditions will not be easy, eve n though the fires have a
devastating effect on the forest itself. These social issues have developed and been
acce pted over a long per iod of time . The depende ncy on the use of fire is
established,he sa id. Agreeab le alternat ives must be developed before any change
ca n be imple mented.

Politic al issues th at developing countries face are d ifferent from those in
developed coun tries, but in e ither case, reminded O ka. for a country to advance,
any pol icy decision s must be adva nt ageous for the whole country.

T he fire man ager in A sia clearl y can not look for a solut ion to the fire problem
without first look ing at th e soc ial, political and eco no mic issues. O ka said this
solution becomes all th e more important when populat ion figure s ind icate that
A sia's rural popu lat ion will grow by ha lf a billion peop le by the year 2000. T h is
growth alone is twice th e populati on of th e U nited S tates at the present time .



Europe Region
Social, Political, and Economic Issues

Looking at the Mediterranean basin, Pierre Dclabraze said, "T he accelerati on
of human concent rations for the past several decades on these slopesd irectl y facing
th e sea has been acco mpanied by a thinning of th e populat ion s in th e h int erland ,
which is nevertheless nearby. In part icular. th e rural exod us has reach ed a critica l
threshold : fallowsovergrown with brush and trees have developed over a very large
area of fonne ragricultural and grazing land. whil e isolated residential buildings and
the restorat ion of abandoned farms have at tracted the lovers of natural spaces."

In thi s clima te and in th ese plant landscapes, populat ions arc frequently
forgetfu l of th e severe co nstrain ts of nature and th e reacti ons of the land. The
severity of the ph enomenon of fire in th ese more or less natur al spaces, said
Delabraze , threate ns the level of civ ilization that one hopes to develop th ere. More
th an ever, he said, a reasoned policy of fire prevention and contro l can only be
founded on a knowledge of the biological and physical mech anisms that initiate the
fire and favor its developm ent. Such a policy should also necessaril y take into
considerat ion causes of a social, psych ological, econ om ic and polit ical nature,
whic h appea r more and more to be determin ing factors, but which are part icularly
variable in space and time. T he reason is tha t th e or igin of these fires is mainly
human ."

France has been accumulat ing informat ion on fire causes since 1972, with the
intenti on of improving th e effect iveness of the services responsible for preventing
and controlling fires, Dclabraze said. So far it has sat isfacto rydata on almost 35,000
forest fires and 110,000 other rural and suburban fires. Under sponso rsh ip of the
European Econ omic Community and based on technical exc hanges, effort s have
been made to expand this data system for Spain, Italy and G reece.

With good data, Delabrazesaid , some assumptions have been cha nged. It now
appears th at th ere was an und eresti mat ion of the risk of ligh tn ing and electric lines
and the resumption of o ld fires, which were incorrectly identified as new fires
because of ignoran ce of th e profound environmental modificat ion th at takes place
far in advan ce of the lines whe re fires are stopped. It also appea rs that th ere was an
overest ima tion of malevolent act s and some negligen ce.

With th ese data, he pointed out that results can be immediate. For example:
• The electric ut ility has admitt ed th at th e information is well founded and is

alread y cha nging the installation of h igh-vol tage lines and moving the pylons
closer together in orde r to avoid arcs between lines th at are acciden ta lly
brought toge ther by winds. It is also developing th e usc of insulated cables in
the sectors classified as sensit ive.

• T he h ighway depa rtm ent has discontinued the use of pine-ba rk mulch on
plants placed in the median strip between lan es.C igarettes and sometimes hot
exhausts have ignited th e bark fragments, which are th en carried beyon d th e
highwa y by the wind .

• Fire reta rdant parti cles are spread arou nd th e edge of sensit ive areas, inclu din g
roads, electric line tight-of-ways, etc .

"It is st ill d ifficult," Delabraze said, "to obtain the disin terested cooperat ion of
several services, and has been for decades. However, th e collect ion of dynamic and
substan t ial dat abases remains the surest solut ion for studying and an alyzing phe­
nomen a as complex as those provoked by fires in th e natural and forest env iron­
ment."
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latin America Region
Social, Political, and Economic Issues

"A lthough social conce rn over env ironmental deterioration is increasingly
serious," Omar T esolin reponed, "fina nc ial limitat ions have impeded any large­
scale organ izat iona l measures to fight forest fires.

"In genera l terms it may be said that while the capabilit ies {Q prevent and
control forest fires have improved, the available capacity is insufficient to do what
is necessary to sto p the process of deter ioration in the forests, a process that is
stronglyconditioned bycircumstances that arc tota lly beyond the sphere ofcont rol
of the organ izations responsible for suppressing forest fires."

Tcsolin descr ibed the broad range of man-caused fires expe rienced in th e
impoverished areas of Latin America: Burn ing ofdegraded forests for reforestation
with exo ticspeciesor for the increase of pastures; burni ng of pasture lands adjace nt
to forests to improve grazing; burning of forests for the purpose of obta ining dry
firewood; forest fires caused by illegal hunters: del ibera te arson prompted by
dissat isfact ion or resentment: and negligence of tourists with campfires and
cigarettes.

T he burning of pasture lands and fires set for agricultural purposes were cited
as the principal causes of forest fires and, said T esclin , "arc a clear indicati on that
the forests of Latin Am erica are being replaced by ot her agrarian activit ies because
they do not satisfythe populat ion 's urgent soc ioeconomic needsat the present time,
altho ugh this will act against long-term sett lement in the affected areas. These
urgent act ions result from eco nomic dep rivat ion and arc genera lly enha nced by
acce lerated popu lati on growth ." He added that the popu lation of Larin America
has grown 298 percent in the past sixty years.

Losses in the forests, he said, arc in part th e result of ignorance regarding the
fragility of natural ecosystems and the grave consequences that deforestat ion can
entail, as well as the ineffective ness and weakness of public bod ies devoted to

conserving forests, superv ising their rat ional use and warn ing of the fatal consc­
quences of deforestation. "The fundamental cause, however, is the low relative
value that society assigns to the products obtained from forests and the services
forests provide," Tesolin said.

He believes the prospects for seeing improvement s are bleak , but added, "It is
worth the effort to try to do so for the sake ofour children, ourselves and the forest
resources that arc the certa in insurance of our own survival."

Improvements will be expensive, and Tesolin said that deve loping count ries
do not possess the financial resources to adequate ly resolve the prob lems of pre­
suppression and suppression through fire management programs. Among the
financial possibilit ies men tioned by Tcsolin, "T he World Bank would have to

con sider that middle-income count ries of Lat in America merit receiving credits
with concessional rates of interest when those loans serve or tend to improve the
conservation of natural resources."

T esolin also described plans that wou ld give investors incentives to invest in
Latin America through spec ial advantages granted by the recipien t count ries and
by guarantees from its own country's gove rnment with regard to the recovery of
profits and capita l assumed by the recipient co untry. He said th is would be ofgreat
importance to finance fire management programs witho ut const ituting a sign lfi­
cant disbursement in term s of the total volume of the debt. In addit ion, "it would
make possible both vert ical and horizontal int ernational coope rat ion that would
permit common objectives to be atta ined without being interrupted by lack of
finan cing." Tcsolin concluded.



North America Region
Social, Political, and Economic Issues

Rafael HernandezOchoa 's presentati on discussed activit ies in Mexico, Can­
ada and the United States. He sta ted tha t the cont ribution of the forests to society
is expressed thro ugh two basic categories of prod ucts-goods and services. The
rnagnirude of this contribution depe nds on its value for each type of society­
developed and developin g.

He described Canada and the U.S. as developed countries oriented primarily
[Q forest protect ion . In those countries, the contributi on ofsilviculrural act ivity to

the gross national product is high (6 to to percent), the popula t ion density is low,
the balance of trad e is favorable, technological cha llenges have been practically
overcome, and the forest pot ential is very close to being fully realized.

He described Mexico as a developing country with a rural population and
unrealized potential. The cont ribut ion of the forests to the GNP is low (less than
2 percent), th e density of the rural populat ion is high, the forest crop is not
developed , there is a diversity ofplant life, and man ytechnological cha llenges have
not been overcome.

From this classificati on it is evident, he said, that d ifferent emphases and
solutions arc necessary to ach ieve util ization, conservation and protection of the
forest resources. At the same time, the present inte rnat iona l economic situat ion
has made clear th e interdependence among the nations of the region and the
impact of econo mic, polit ical and social factors on resources and their futur e.

"The region 's forest resources and env ironme nt, " said Oc hoa, "are being put
in da nger by the destruction , alte ration and deteriorat ion of the temperate and
tropical forests and deserts and scrnideserts-in Mexico, principally because of
soc io-econo mic factors and problems of rural subsistence; and in the other two
co unt ries because of environmen tal pollution and deterioration ."

Oc hoa also noted that the complexity of the forest system and the import anc e
of its products and benefits make it clear th at its conservation and its functi oni ng
"cannot be the exclusive responsibilit y ofcentral governments, but must rather be
that of all the componen ts of society whose mutual part icipation is essential to

develop and protect the forest in any count ry."
A challenging seriesofact ions can help achieve th is, including: promoting the

confidence , acceptance and support of the populat ion and second-level organiza­
tions; decentralizing forest managemen t; changing planning proced ures for forest
manage ment so th eywill be pluralisticand allow more partic ipation; and main tain ­
ing bureaucratic co ntrols over forest prod uction to the extent required.

Despite all efforts, accord ing to Ochoa, Mexico just had on e of the worst forest
fire seasons in the last ten years. More than 380,000 hectares were affected, with
on e fire near Cancun destroying more than 100 ,000 hec tares, fueled by cornbus­
t ible material left in the wake of Hurr icane G ilbert .

T he future of forests in the region and the world, Ochoa said, "depend s on our
capacity to put tech nology at th e service of the socio-econo mic and political
aspects of developmen t in orde r to adapt to the new challenges of a world in
profound transformati on and increase the contribution of the forest sector to the
needs of development ."

Oc hoa concluded bystat ing, "Although the destiny and development of each
country is based primarily on its own efforts, the development of the region and of
the world requires a sense of solidarity, respect and cooperat ion among nations,
which we should mainta in for the sake of future generat ions.
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Fire Suppression Training
for Latin America: The Tie
That Binds

Ken Dittmer br iefly described the rural/wildland fire suppression train ing
program, a result of coo perat ion between the O ffice of U.S. Foreign Disaster
Assista nce (OFDA) and th e USDA Forest Se rvice's Office of In ternat ional
Forestry . He also gave an overview of the mandate of O FDA , reporting that it
responds to an average of 50 int ernat ional disasters, both nat ura l and man -caused ,
per year. Preparedness and train ing are critica l to O FDA 's fire strategy. O FDA
works with both urban and rural fire agencies.

Four internati on al tra in ing courses have been held for Latin Ame rica. This
three-week course is conducted en t irely in Spanish, tra ining abo ut 60 part icipant s
each t ime. Several count ries have also conducted addi tion al fire t rain ing co urses
with in thei r borders focusing on their part icular needs.

The USFS Disaster Assistan ce Support Program (DASP), an effor t to enhance
disaster management skills in developing co unt ries, has also emerged from th is
cooperat ive int ern at ion al training. "The DASP has assumed a good part of th e fire
man agement training responsibil ityas wel las th at ofac tual response to wildfire and
ot he r emergency situat ions."

Jay Perkins then furthe r descr ibed th e int ernati onal wildfire suppression
course. Much of the three-week course is spent in th e classroom in theoret ical
d iscussions and exe rc ises. T he first week looks in pan at fire beh avior. W hy a fire
ac ts the way it does iscrucia l in th e dec ision-mak ing process for det ermin ing tact ics
and strategies. W eek one also int roduce s th e studen ts to fire preventi on concepts
and th e importance of public contact.

The second week is dedicated to fire fight er safety, tact ics and st rateg ies, and
the use of aircraft . The focu s is on the two basic phases ofsuppression: initial attack
and extended attack. Time is spen t discussing organ izationa l techniques from th e
co mmand funct ion to fire camp operat ions. Fire figh te r safety is also woven
throughout th e course, Perk ins said, because this is the number one cons iderat ion
and priority in wildfire suppression acti vit ies.

W eek three features prescribed fire and th e field trip. Discussions cover burn
organ ization , firing techniques, use of various igni t ion equipment from hand to

ae rial, how to build a fire prescription , and fire effects. From two to. four days are
spent in the fie ld pract icin g the lessons from th e classroom. Perkins said tha t during
the fourt h course in Mex ico students prepared prescrib ed burn ing plan s for an area,
and th e th ree best plans were used for the actual burn ing.The students executed the
burns under th e watchfu l eye of the instructors. T his offcred the m the opportun ity
to be involved in a cont rolled burn .

The course concludes with the final examination . Participants were given
copiesoft he lesson plan sand all support ive training aidsso that th eycould be taken
to home co un tries and used to prov ide similar train ing to local colleagues. He said
th at as a member of the group design ing th e first course, it has been extremely
gra tifying to see the cha nges that have come about in th e course and as a result of
th e course. "T he course hasspawned internation al cooperat ion ,and graduates have
done great things in advancing programs in their own co un tr ies," Perkins said .

The 1990 course in Spain will be an advanced course to build on the tec hniq ues
learned by the Latin Am er ican participants in th e previous courses. The use of the
computerized fire beh avior pred ic t ion system will be taught, as will other uses of th e
computer.
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Canadian Assistance to
China

Ralph Roberts' presentati on reviewed the model fire management project
which Canada and C hina are undertak ing in nort heast C hina. Forestry was one of
four parts of the program of cooperation requested by the Ch inese . He said
cooperat ive approaches often get th eir sta rt when people have the chance [Q meet ,
in a forum such as this conference, (Q discuss common concerns.

Forest resources in northeast C hina aresimilar to Ca nada, Robert ssaid. Mixed
hardwood and softwood stands dominate the region, and extensive grasslands
border and run through the forest areas. O ne sign ificant d ifference: This part of
Ch ina has less wate r resources. The forests the re can be div ided into two zones. In
the southern region , popu lation den sit ies are high and man-caused fires predomi­
nate in mixed forest and grasslands. In the nort hern region , population densitiesare
low and lighm ing-caused fires are the norm in forest cover with littl e grassland.

As part of the agreement between th e countries, Canada provided training,
technical advisory assistance and equipment . The training totaled 200 person­
months.Technical assistance was for 110 person -months. Equipment wasprovided
to support the systems bein g developed. The result of the program was to be a
cent ralized com mand and co ntrol cent er, wh ich had five components: detec t ion,
communica tions, suppression, preparedness and prevention.

T he program was origina lly plan ned to cover a five-year per iod ( \9 84 th rough
1989) at a total cost of approximately $8.4 million , Roberts reported, with Ca nada
cont ributing 5.\ mill ion dollars and C hina co ntr ibuting 3.3 million. The large
wildfire in C h ina midway throu gh the program caused delays, and the program has
been extended for two years.

lilt sounds easy." Roberts said, "Bring in the tech nology, train the people and
change the system. It's not th at casy. Cha nge is often difficult to introduce,
especia lly whe n what seems to many like an acceptable system is already in place.
To help effect the change, a massive demonstration and educa tion program based
both in Ca nada and C hina was undertaken . Training covered a large range of
act ivities, from pump operat ion and maintenance to designing forest fire manage­
ment systems."

He observed that these changes required a very high level of trust and
cooperat ion in C hina, saying, "You cannot run two different systems side by side
to meet th esame objective witho ut incurring the very high costsand veryhigh risks
of a large forest fire developing."

One of the largest fires ever in C hina began in May 1987. Most acco unts
estim ate the fire covered one million hectares, and it exte nded into Russia, where
it was largely unreported . The losses were truly extensive.

"One of the posit ive outco mes of thi s fire." report ed Roberts, "was a detailed
reviewofforest fire management systems in [C h ina].This reviewaffected the move
to a cent ralized command and control system much sooner th an would have been
possible without the fire. It was an expensive price to pay for change."

He called the effects of int ern ation al coo perat ion immeasurable , saying that
cooperation has lead to the establishment and strengthen ing of a number of
informal net works through which exchanges of information, people, skills and
knowledge in all forms are taking place. Meanwh ile, enhanced conservat ion of
limited forest resources will play a major role in the growth and devel opment of
northeast Ch ina. Effective coope rat ion is a cata lyst to this growth and deve lop­
ment process.



World Bank Cooperation
with China

Wi lliam Jones described addit ional cooperat ion with Ch ina th rough th e
Wo rld Bank. As an econ omist working fo r a bank, he ind icated that he was
int erested in fores t protect ion "beca use it is an investment , someth ing th at costs
now and genera tes benefits later. Banks give you mon ey now and get it back later,
on t ime and with int erest , we hope. Any good banker wants to lend for investment s
tha t generate the wherewithal to pay back the loan. development bank ers in
part icular." And th at led to th e inves tment in C hina.

The situat ion in Ch ina in 1987 before and after the big fire in May was th at
C hina had a list of equ ipment for fire detect ion and control (much of it said to bc
inappropriat e) an d also wanted financia l aid for a classical replanting program .

The World Bank mission's findi ngs were th at salvage of 34 million cubi c
met ers of affec ted trees was urgent. If the wood was not salvaged. it would be lost
to beetles in th e next summer. There would be a very high return to thi s
mobil ization/ investm cnt , Jon es said.

Another judgm ent was that due ro the high labor costs in the cold north of
Ch ina, classical replant ing would not pay off. However, the World Bank decided
that greatly expanded forest pro tec tion would be a worthwhile investment.

Each year abo ut one percent (l80,000 hectares) of the forest in C h ina burns
(d isregarding th e big 1987 fire). The average fire burns about 1,300 hectares, and
thi s was said to be unacccptably h igh for rhc densely populated C h inese , who are
very short of wood. O n ave rage there is only one -ten th of a hectare of forest per
person in the country . T he an nual wood product ion was only one-quarte r cubic
meter , and wood imports were rising rapidly.

Detection of forest fires was a proble m. The low number of lookout towers
meant th at on ly one-eigh th of the forest was visible from them. Furthe rmore, the
towers had no radio communications. T h is resulted in an average fire sire at
det ection of 60 hectares.

For suppression, ae rial support was lacking, from few (and inappropri ate)
plan es and airst rips. Inadequate roads meant th at crewsmay have a four or five hour
hik e to a fire.O nce there, d irect att ack waswith branc hes, hand tools and backpack
pumps.

The object ives of the World Bank involvement were:
• Ac rial detect ion coverage once or twice a day in season.
• Detect all fires before the y spread to two hectares in size.
• Firefigh ting crews to reach any fire within two hours by hel icopter o r three

hours by groun d.
• A ll fires to be ext inguished with in one hundred hectares.
• Annual nrc damage to be reduced from 180,000 to 30,000 hectares.
The cost would be $70 million (US) ove r th ree years, of which th e Worl d Bank
would finance $33 million (US) .

Jones presented a chart of the finan cial considerations for the recommended
program . It listed the yearly tot al costs start ing in 1988, subtracted by th e value of
th e ben efits, mainl y wood harvested (and wood not impo rted). The break-even
point was to be reached in th e third year, 1990, with a projected payback period of
seven years . He listed the int ernal rate of return as 29 perce nt.

Two lessons of th is cooperative investment program with China were noted.
T ake t ime to perform a proper traditional economic analysis. And stop ta lking
about exotic benefits and start trying to quantify an d value the m.
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International Cooperation
Between the U.S. and
Mexico

David Jolly explained th at his region of the Un ited Sta tes sha res 500 miles of
common border with Mexico. Wi ldfires have always posed a problem along the
border. In th e past when fires threat ened to cross from Mexico into the U .S.,or th ey
blazed on both sides, fire fighting personnel from th e Ll.S. simply crossed the
internat ional boundaryand took the appropriate fire suppression action and qu iet ly
retu rned to the U.S.

Jolly said this was usually done with the knowledge of local Mexican autho ri­
tics but without official approval by either government.

"Such action can no longer be allowed,"Jollysaid, "due to the changing nature
of the border lands. Commun ities and single dwellings are increasing in number
north of the border, Traffic- hoth legal and illegal- is increasing as is danger to
law-abiding citizens. Also growing in importance is liabili ty for propert y loss or
damage and hum an injury or death."

When representat ives from both sides began to consider the situat ion they
quick ly learned that their respective agencies sha red many prob lems and mut ual
object ives. The initial concept of cooperat ion was expanded. For example, Joll y
said that in 1988 the Forest Service helped train and equip Mexican fire fighters.
Presently both countries are jointly workingon fire suppression, detect ion and pre'
suppression activit ies on both sides of the border.

O n Decem ber 9, 1988, at a meeting in Nogales, Mexico, Jolly and Mexican
officials signed a formal agreement. He said it was the first-ever cooperat ive
agreement reached between the Forest Service and the government of Mexico for
the express purpose of wildfire prevention and suppression along th e common
border.

T he terms of the agreement incl ude a six-part program covering fire suppres­
sian, fire prevention, commun ications, tool usc, trainin g and othe r administrat ive
de ta ils.

Under fire suppression, bot h sides sha ll take appropriate act ion on all fires that
th reaten natural resources, property or lives, regardless of whether the fire is in the
United States or Mexico. Under communications, a fire mobilizat ion guide has
been developed to facilitat e communica tion between Forest Service and Mexican
officials during joint suppression actions. The Forest Service will conti nue to

furn ish personnel to assist in training Mexican fire crews. The Forest Service is also
providing tools and protect ive equipment for th ree suppression crews in Mexico.

Each agency is responsible for its own suppression costs, no matter where the
fireoriginatesor isconta ined.An annual meetingwillreview accomplishments and
make necessary changes.

Jollysaid that in the first few mon ths there have been joint suppression actions
taken on at least twelve wildfires.

Meanwhile, the Forest Service has estab lished direct communicat ion links
with government personn el in Sono ra, Ch ihuahua and Mexico C ity. Scientists
from both countries have exchanged ideasand research. Jolly reports th at now there
is growing interest in expanding the agreement east and west along the interna­
t ion al boundary.

"We face exci ting, challenging times ahead," Jolly concluded, "and look
forward to man y more coope rat ive programs, man y more years of working hand in
hand with our co lleagues in Mex ico."



FAO's Program on
Forest Fire Protection

Jan Troensegaard reviewed act ivit ies of th e Food an d Agriculture O rganiza­
tion (FAO) program on forest fire protection for the period of 1970 ro 1989. FAO
has two major progra ms.T he Field Program deals with tec hnica l assistance d irectly
through nat ion al or regional field projects, and the Regular Program focuses on
global or regiona l technical issues from its headquart ers in Rome. Regular Program
staff devote half the ir t ime ro technical support of field projects.

T he Regular Program conducts meetings and seminars.The 1986 Seminar on
Meth ods and Equipment for the Preven tion of Forest Fires, held in Spa in,
recommended that efforts be made {O increase the collaborat ion with Nort h
African and Near East coun tries in future train ing act ivit ies in the Medi terranean
region.

"T he increased atte ntion that forest protec tion and, in part icular, forest fire
prevention and control has received dur ing recen t meetings of th e FAO sta tutory
bod ies," T rocnsegaard said, "has led FAO to assign more resources to th is field . As
of 1990, a new regular post will be filled at FAO headquarters that will dea l
exclusively with forest protection."

Among FAO publicat ions is a 1975 report describing the adverse effecrs of
forest fires on th e human env ironment . It ident ified th ree areas of the world that
are h ighly suscept ible to fires (Med iterran ean , Centra l A merica and African
savannah) and recomm ends a long, term program of work aimed at solving some of
the most urgen t problems.

Tw o regiona l forest fire studies were carr ied out in 1986, one covering eleven
Mediterranean coun tries, and th e other dealing with th e coun tries of Cen tral
America and the Ca ribbean.

T roensegaard said FAO receives regular requests for forest fire informati on
from all over th e world. Reason ably accurate stat ist ics are avai lable for co untries of
the European Econ om ic Co mmun ity and a few other cou ntries, but for the rest of
the world, "we ha ve unfortunately no adeq uate est imates on number of fires and
area burned per year. For th is reason some prelimina rystud ies ha ve been ca rried out
by FAO in West Africa and Brazil employing NOAA sate llite imagery."

During the per iod reviewed by T roen segaard, the Field Program gave dir ect
assistance to 36 devclopingcountries th rough 66 projects- 24 in Africa, 20 in Asia,
17 in Latin A merica, and 5 in Europe and the Near East. He said pract ically all of
the projects have produced one or severa l reports, some of the m of last ing value.
Many provide valuable informat ion and guidance for national or in ternat ion al
foresters and planners worki ng in th e count ries conce rned.

A universal issue in any technical assistance project is how to determ ine wha t
is the appropri ate technology to recommend in any given situat ion. "The prob lem
is part icularly relevant," said T roensegaard , "to forest fire management where eve n
minimum requirements will inclu de sophistica ted communica tion equipment."

T roen scgaard observed tha t pract ically no ne of the consulta nts and technical
adv isers recruited on forest fire come from the developing coun tries due to lack of
qualified candida tes. He called this a regrettable fact .
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India's Modern Fire Control
Project

j .P.L. Srivastava said rhe recorded forest area of lod ia is abo ut 75 million
hectar es, or almost 23 percent of the total area of the country. However , acco rd ing
to a study carried out by the r ar est Survey of India usingsatellite imagery th e exten t
a f forest cover was ac tually 64.2 million hectares. T he area under good forest cover
is abo ut eleven percen t. The area found to be under degraded forest cover is about
28 million hecta res.

S tarring in 1984. Srivastava said, Ind ia made a significant step (0 prot ect its
forests with the sign ing of an agreeme nt between the government of Ind ia, th e
Un ited Nat ions Development Program, and th e Food and Agr icult ure O rganiaa­
non to develop a forest fire contro l program in th e country.

He said most of the forest fires in Ind ia arc surface fires tha t burn th e ground
cover and the undergrowth ; few occurrencesofcrown fires have been reported from
the coniferous forests. It has been est imated tha t at least 98 percent of forest fires
in the country arc man caused, whet her acc idental or deliberate. The majority of
fires set deliberately are widely acknowledged to be inversely relat ed to th e socio­
econo mic cond it ions in th e area.

Srivastava reports that she phe rds const itute the largest categoryof people who
arc responsible for start ing fires on a large scale. T heir int en t is to gen erate the lush
growth of grass, but also resultin g in widespread destruction of vegeta tion and
valuable organic humus and soil nutr ients.

He also described th e practice of burning the d ry leaves under scatt ered mahu a
trees to get a clean patch of floor to facilitate co llec t ion of th e ed ible flowers. The
mahu a crop is of considerable value to the poor villagers, part icu larly in years of
sho rtages. Though the int ent ion is to clear only a small patch of ground under
individual trees, the fires often spread into the forest by negligence. Similar
act ivities that cause fires arc collectio n of Tendu leaves and Sal seeds. Negligen t
smoking further contributes to the problem.

Weat he r condit ions crea te fire seasons at d ifferent t imes of the year in different
parts of the count ry. However, he said one study of an area of 1,628 square
kilometers in cent ral Ind ia ind icat ed that a majority of the fires responsible for the
total area burned occur in March and April. In northern India, this ho lds true in
April and May.

India's population is increasing at the rate of about 25 percen t every ten years,
Srivasta va said. At th is time he said th e per capita forest area in th e count ry is 0. 1
hectares, compared to a world estimated average of 1.0 hectares. Cattle populat ion
is also increasing at an alarming rat e and needing more grazing space .

Modern methodsoffirc man agement have been introduced with the assistance
of in ternational coo perat ion , especially th at of FAO and UN DP. Firelines have
been constructed to d ivide th e forest into smaller un its. Results: th e percentage of
large-size (more than 120 hectares) fires has been reduced from 44 to less than two
percent .

The new Modern Forest Fire Contro l Project has played an important role in
creat ing bet ter general awareness of the pub lic and the government , accord ing to
Srivastava. T he Eighth Five-Ycar Plan of the Government of India proposes the
largest amount of funds ever for forest fire cont rol, an impressive accomplishment
for so shan a time. He said it has been possible with the support and cooperat ion
of FAO and rhe United Na tions Developm ent Program.



Fire Management Study
Group, North American
Forestry Commission

The Fire Management S tudy G roup (FMSG) of the North A me rican Forestry
Commission (N AFC ) has been operat ing since 1962, acco rd ing to Harr y Layman .
He said the group has met twenty-two times and managed a number of sign ificant
accomplishmen ts.

Its parent organ izat ion is the Food and Agriculture O rgan ization (FA OL an
autono mous, independent organizat ion operat ing within the United Nations. The
purpose of FAO is to hel p member nat ions increase outp ut from farms, forests and
fisheries, ra ising th e levels of n ut rition and standards ofl iving. With in FA G are six
departm en ts, one of which is forestry. The Forestry Department is further d ivided
in to six regiona l co mmissions.

FAG established the N orth A mer ican Forestry Commission in 1960 . It was a
t riumvirate of Mexico, Ca nada and the U ni ted States. O ne of the first orders of
business for N A FC was to form five workin g groups, one of whic h became the Fire
Management St udy G roup.

The main obje ctive of th isgroup is to provide a forum for the exc ha nge of ideas
and infor mation an d to promote mutual assistance among the th ree parti cipat ing
co un tries in matters relating to forest fires.

Layman described some of the FMSG project s and said, "One of th e most
importan t- and possibly least recognized- is the act of assembling at regular
intervals the fire control leadersh ip of the three member nati ons. The informal
exchange of ideas is probably at least as impor tan t as the informat ion presented in
the formal agenda."

The following list illustrates some of the accomplishments of FMSG:
• Four spec ialists t raveled to Mexico inJ anuary 1989 to assess th e damage caused
by Hurricane G ilbert and to recommend appro aches for dea ling with the damage,
with special atte nt ion paid to th e probability ofdevastating fires.T he expected fires
are now tak ing place , and act ions to co mbat them are more effect ive because of the
ea rly iden t ification of the fire pot ential.
• Forest Fire News provides communicat ions between the three nations. The
publicat ion has between twen ty and forty pages of illustrat ed articles printed in
English and Span ish . It is publishe d and distr ibuted hy the Canad ian Forestry
Se rvice.
• FMSG has sponsore d three fire study tours, whic h were designed to give
part icipa n ts a better understand ing offire problems in othe r count ries, as wel las the
methods used to solve them .
• Dealing with the wildland/urban fire problem will receive an increasing
emphas is. f MSG members coo perated with the Nat iona l Fire Protect ion A ssocia­
t ion , USDA Forest Se rvice and other agencies in sponsoring a four-dayconference.
Fire pro tec t ion in the wildla nd/urban int erface is a sign ificant prob lem in the three
co un t ries.
• A cert ificate, honoring fal len fire fight ers or ac kno wledging exe mplaryact ion,
has been prepared .
• An English -Span ish glossaryof fire te rms was prepared to assist the interact ion
of in ternati onal technical groups.

"Cooperat ion will continue," Layman said, "in th e coo rdina tion of fut ure fire
management study tours, th e sha ring of inform ation th rough Forest Fire News and
other reports, in resea rch efforts, and in furth ering fire pro tec t ion through th e
suppo rt of th e wildland/urba n in te rface in it iat ive efforts."
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The "Ash Wednesday" Story

H.E. Roth say described th e devastat ing "Ash Wednesday" fire th at swept over
southeastern Australia, beginni ng in February 1983. As a result of the holocaust at
least 75 people, incl uding 14 fire fighters, lost th eir lives. In Rothsay's state of
Vic toria alone, 2,080 homes were damaged or destroyed, 33,000 head of stock were
lost, and rhe burned area was approximately 200,000 hectares (app roximatel y
500,000 acres). O n thi s day th e County Fire Authority report ed 180 different fires
fough t by 15,000 fire fight ersand hundreds more emergency serv ices personnel and
volunteers.

Vic toria had a state d isaster plan in effect at th e time of thi s fire, Rothsaysaid.
The plan provides clear definit ions of the roles and responsibilities of all organiza­
t ion s involved and estab lishes appropri ate guidelines. The plan is a statement of
principle s: it does not tell th e organizat ions how to fulfill their alloted roles.

Operat ing involvemen t in th e disaster plan is from state, region al and muni ci­
pal levels.To assist in the coo rd ina tion of plan ning and associated measures,several
committees operate. Explained Roth say: "W hilst all committees have an essen t ial
ro le in th e planning and coord ination of fire preventi on and suppression, th e
Region al and Municipal Fire Prevention Committ ees have a key role in ensuring
th at adeq uate and efficient fire mitigation and readiness measures are maintained ."

Certain preparedness measures are app lied prior to and during th e fire season :
• Reduction of fuel levels by contro lled burn ing and clea ring.
• The imposing of fire restricti ons.
• Arrangements for the imposition of tot al fire bans when necessary.
• Warning to the public via th e media of daily levels of fire risk.

In conjunc t ion with preparedn ess measures, Rothsay said arrangements exist
to promote appropriate public awareness and educat ion.

Roth say listed some of the lessons learned from th e Ash Wednesda y Fire. He
said th ere is a need for the owners of properties to be better inform ed in safety and
survival measures. He suggested th at some form of trainin g be made available to

them.
O rgan izati ons with responsibili ty for fire protect ion need to review

preparednncss from time to time, he said, to ensure th at procedu res are up to date
and capable of combating the emergency.

"People who live in a fire-pron e, volat ile env ironment with populat ion
encroachment need to understand th at if th ey choose to ' live in the bush' th ey must
accept the fire danger which thi s may involve," said Rothsay.

He also called for more fire awareness emphasis in schoo ls, since thi s pays lon g­
term divid ends, and tougher penalti es fo r offenses with a potential to cause
bushfires. Whe n major fires occurdespite fire prevent ion efforts, a wami ng siren on
local rad io and television was recom mended to alert the public ofimminenr dang er.

Rothsay noted that in recent times the weather patterns have produced
relat ively mild fire seasons and said, "Hopefully the respit e from major fires has
enabl ed procedures to be implemented that will allow all to be better protected in
th e futu re."

History says it could happen again . A 1939 fire th ere killed 71 people.
Tasmania fires in 1967 killed 62. O n as ingleday in 1969 th ere were 280 fires raging.
Rot hsay compared thei r weather patterns to th ose in Ca lifornia and France.
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Four Case Studies of
International Cooperation

T he worldwide wildland fire scene in the late 19805. according to Johann
G oldamme r, is charac terized by an increasing trend in fire occ urrence and area
burned by wildfires. He said th e regions most affected arc with in the trop ics and
subtropics . T he burn ing of forests by shifting agriculture has reached an alarming
dimension whic h cons iderably exceeds the deforestat ion rates as assessed in th e
ea rly 19805. Furt hermore, catastrop hic large-scale wildfires in t ropical Southeast
Asia an d in boreal North east Asia have been following in the wake of forest
ex ploita t ion an d drough ts dur ing the recent past.

Goldammer said seve re d isasters such as flooding and lan dslides are visible as
related effects. So il product ivity and forest resources arc h igh ly enda ngered. T he
long-term impact of deforesta tion , wildfires and biomass burni ng, espec ially with in
the tro pics, has a cons iderable impact on the severity of at mospheric and global
cl imat e change .

Golda mmer presented four case exa mples abou t internation al cooperat ive fire
research and man agement programs.

1. Brazil: In tegrated fir e man agement in indust ria l plantati on s of Parana
Byen d of th e 1970s la rge-scale overexplo irat ion offo rest resources had reduced

the to ta l forest cover to abo ut eigh t percent of the land area . In order to meet the
eco no mic demands the gove rnment st imulat ed afforestati on ac tivit ies and espe ~

cially th e establishm en t of industria l planta tion s. Most plantat ions were esrab­
lished by using exo tic spec ies such as Pinus spp. and EucalYlnus spp. U nder the
prevai ling climat ic co nd it ions and on moist sites the fast growth ofthese tree species
leads to h igh fuel acc umulat ion and extreme wildfire hazard.

In 1963 more th an two mill ion hectares offores ted land in th e State of Pararui
were affected by wildfires, among which a tota l of 33,000 hectares of plant at ions
were burned. 1981 was anothe r extreme fire year.

It was recogn ized tha t in these industria l afforestat ions fire had to be "restored"
by prescribed burn ing in order to reduce the overall losses caused by uncontrollable
wildfires. S ince prescribed burn ing was not yet known in the forest management of
Brazil, methods and techn iques had to be developed and tra ined in orde r to reduce
th e surface fuels and aerial fuels witho ut damaging the sta nds.

T his program was ca rried out by Freiburg University (West Ge rma ny) and the
Brazilian counterpart insti tu tion s in 1981 ~82 . The pro jec t was sponsored by the
German Agency for T echn ical Cooperat ion and the German Research Founda­
tion. T he overall results of the projec t brough t an improved know ledge of the
following:
• forest fuels (load, distr ibution and moisture)
• safe and efficient prescribed burn ing techniques in heavy fuel acc umulat ions
• ecologica lly sound methods of burni ng by reduci ng the fire impact on soil and

mesofauna
• basic find ings about the resistance of pin es against fire and fire-related

seco ndary pests.

2. The Philipp incs:lntcgrat cd fir e managemen t in mounta inous pine for ests
The midd le and upper elevations of north ern Luzon are covered by almost pure

fire cl imax pine forests. Increasing mountain populatio n and rece nt soc io-cultural
changes have resulted in degradatio n offorest lands in wh ich the wildfires now play
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a more detrimental role as compared to previous times.
In add itio n an exot ic seco ndary pest is dramat ically expanding. The bark

beetl e, whic h was int roduced from the A mericas in th e late 1940s has spread and
attacks main ly fresh ly burned sta nds.

The need was recogni zed to in troduce an in tegrated fire management system
in order to maint a in the stability of the moun tain forests. It was obv iously
unrealist ic tha t the det rimen tal wildfires could be completely suppressed because
of the soc ial env ironment and the access ibility of th e terrain. O n the ot he r hand
it seemed problematic and dangerous to int roduce prescr ibed burn ing for wildfire
hazard reduct ion because of the expec ted bark beetle in festation afte r burn ing.

A common research and development project wit h th e Forest Man agemen t
Bureau was in it iat ed . The resea rch ca rried out with the Fo rest Research Inst itute
covers pr imarily th e interact ions between fire-hos t tree- infes tat ion by bark beetl es.
Techno logies were made ava ilab le to determine the vigor/stress of trees indu ced by
fire and d rought.

The pre limina ry find ings of the stu dies show that all kinds of fire (wildfi res as
well as prescribed fires) may attract bark beetles to the burned sites. A successful
infestati on and killing of trees by bark bee tles occ urs on ly if the v igor of tr ees had
been reduced by severe cro wn consu mptio n through fire.

T ra in ing was provided for various levels. The nat ional research project leader
and the des ignated leader of the man agem en t project unde rwent on-the- job
tra in ing in A ustralia and in the U.S.A. respec tive ly. Local tra ining in research
meth odologies and fire management were provided by fore ign experts.

The cooperative projects, wh ich are not yet completed, are bring ing an
improved kn owledge or technology transfer relative to the following:
• Fire histor y/ecology of the mountain pine forest dyna mics
• Mech ani sms of insect -host tree-fire in teractions
• Potentia l methods to use synthet ic (environmentally compa t ible, no n- tox ic)

repe llant pheromo nes for pro tect ion of single damaged trees or sma ll stands
against bark beetle infestat ion

• Establishment of a project on forest fire management
• Int rodu cti on of safe prescr ibed burning methods as a part of in tegrat ed forest

fire man agemen t

3 . Indonesia: R egen eration of bu rn ed t rop ical lowl and rain forest
Large-scale forest conversion, uncont roll ed slash-and-bum agriculture and

cont rolled migration have bro ught a tremendous fire pressure on the rain forest
lands of eastern Borneo. In dry spe lls such as th e 1982-83 and the 1987 droughts.
seve ral million hectares of rain forests have bee n burned ove r by wildfires escaped
from the forest-c learing fires.

The government initiated fire man agement measures in var ious levels. In
addit ion . it was recogn ized that th e burned forests sho uld be reh abi litat ed despit e
a preva iling opin ion to convert the burned forests to agricultural lands.

In orde r to determine th e reh abilitati on poten tial of the burned trop ical ra in
forest it was necessary to obta in basic kn owledge on fire-related forest dynam icsand
recovery. W ith these findings forest man agemen t cou ld be enabled to prepare and
carry ou t fores t reh abilita tion programs.

During the project the Un iversity of Mu lawarm an at Sa marinda, Facul ty of
Forestr y, was suppo rted by a German fores try tea m. In close coo pe ration with the
Un iversity of Freiburg, main emphas is was placed on in vestigations on natural
regenerat ion of the trop ical d ipterocarp rain forest. Fire ecologica l and fire histo ry
research was added by othe r in put of the University of Freiburg.

T he Departm en t of Forestry was the governme n t implemen t ing agency of a
FAO progra m. A mo ng ot he r tasks the group had to review fire-related legislati on,
to iden t ify resea rch needs and to prepare a national forest fire man agement plan.

The various nat ional and interna t iona l projects are not yet terminated .



Preliminary results are summarized as follows:
• Fire eco logy studies have shown a high regenerati on potential
• Basic and appropriate fire management tools were made ava ilable through the

FAG project
• High -tech airborne fire suppression equipment was obta ined by th e govern,

ment. Training for aerial fire suppression was given to pilots! copilots.
• The government with the aid of FAG expe rts drew up a nati onal forest fire

management plan
• Members of the staff as well as students of the forestry faculty, Un iversity of

Mulawarman, receive academic educati on in rain forest eco logy and silvicul­
ture with emphasis on disturbed forest ecosystems

This case study shows the need and success of cooperative approaches betwee n
vatious independen t projects withi n one country.

4. People's Republ ic of China: Integrated fire man agement and silviculture in
the montane-boreal coniferous fores t

Exploitation and management of forest resources in the montan e-boreal
con iferous forests in No rtheast C hina have been underway for the last 20 years.
Wildfires represen t the most serious threat to the reforestation concepts. A ltho ugh
at present most wildfires are started by man, natural fires (l ightning) still play an
important role in the region.

The conflagration of 1987 wh ich burned more than one mill ion hectares of
land has shown the necessityof improving fire management capab ilit ies. Rccogntz­
ing the historical role of fire in forest development, future forest management and
fire management strategies sho uld be based on an integrated concept in which both
nat ural and prescribed fire will play a key role.

A combined research and training program was in it iated between the Univer­
sityofHarbin and UniversityofFreiburg.T he program inten t was to examine forest
and fire history. T he project was init iated in 1988 and is in its first phase of
implementa t ion at present. However, basic results areal readyava ilable th rough the
pilot study.

T he montane-boreal coniferous forest is charac terized by a forest mosaic in
which larch and pine play a major role. The composit ion and dynamics of these
coniferous stands have largely been det erm ined by lightning fires.

It is evident that despite (or even because of) frequent natu ral fires, valuable
coniferous forest stands have developed. The present pract ice of clearcurring and
large-scale afforesta tions has brought dramat ic changes to the forest ecosystems in
which wildfires play a more detrimental role now. It is assumed that fire needs to
be introduced as a silvicultural and integ rated fire management tool in order to
avoid large-scale destructi on of afforesta tions as in 1987 and other dry years.

In his finalcomment, Go ldammergave an out look toward the future of tropica l
forests. He underscored that more than 600 to 1,000 million hectares of savanna­
type wildlands, as well as the deciduous and scmidcciduous tree format ions, are
burned annually. Along with other hum an and animal pressure on vegetation,
wildland fires play an important role in the overall degradat ion and conversion of
tro pical forests followed by all kinds of ecological and economical disasters. The
biomass burning within the tropics contributes also to the release of green house
gases to the atmosphe re and the expected global climatic change. T he expected
increase of wildfiresand the result ing lossesof natura l resourcesgive high est priorit y
to all preparatory and planning measures in wildland fire management. Fire
manage ment measures canno t just betransferred from a northern industrial nati on
to a southern developing coun try. Wildland fire management systems must be
socio-economically feasible in the context of the local ecological and cultural
cond itions.
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Building Blocks for a
Successful Program

"W e in th e wild land fire service have been arrogant in th e past in our hand ling
of our responsibil ities. said Lowell Smith. "We jealo usly guarded our te rrito rial
responsibility. We have built programs th at trained ourselves in a command system
tha t only we know. We dev ised our own language to be used only on our own rad io
freque ncie s. We each purchased equ ipment to fill our individual agency needs.
Separate d ispatch centers for each agency existed and st ill do in many parts of the
coun try."

Sm ith ca lled for att itude and organizat iona l cha nges to fight the fires of th e
19905. He said an emp hasis must be placed on region al or sec t iona l planning for
coo rd ina tion of effort .

Dispatching can achieve coordina tio n, cooperation and efficiency, he said,
when all jurisdict ions are co mbined in to a single d ispatch cente r. Even if th issta rts
with only cohabita tion, with ph ased full in tegrat ion as an ultimate goal, agencies
must begin to commit to tot al cooperat ion.

Providin g the best possible overall coverage is the only way to meet each
agency's respon sibili ty to th e public.To accomplish the best co verage, Smith ca lled
for a "closest forces co ncep t," in wh ich th e nea rest available unit makes an ini t ial
attack, regardless of technical jurisdic t ion . T his is possible, he said, th rough a
unified d ispatch center and a commitment to cooperation . The com. bining of
crews, airope ratio ns, heavyequipment and otherspecialized equipment saves tim e
and tot al resources. Fire preve nt ion is an other example of a functi on rhar can be
co mbined. He said combin ing efforts and assigni ng tasks broadens the efforts and
increases efficiency with out duplicat ion.

"The effect of the broade r cooperation and und erstandingofth e jobs ofot he rs
is th e most important aspec t th at must be co nside red," Smith added. "We, as
wildland fire agenc ies, must cult ivate th e agenc ies we have gene rally overlooked
in the past .T he agenc ies that have some jurisdicti on-local law enforcement, local
fire d ist ricts, local or county municipalities- al l have a place or respon sibility th ey
must perform with or with out coordina t ion."

He believes that with the better understand ing that co mes from working
together, political understand ing can increase, and with th at comes a more
effect ive allocation and direct ion of resources. A ll of this, he said, contributes
towa rd inc reased public support.

Smith observed that with ou t jo int plann ing and coord inat ion, all forces
fight ing a wildland /urban interface fire arc usually committed to protect structures
and life, th us leaving the main wildfire to spread. "This is wha t is expected by the
public and politica l subdivision," he said.

This allows th e threat to st ructures and lives to co nt inue. But coo rd inated
efforts can bette r designate some suppression forces to bypass st ructures and make
the aggressive attack on the main fire th reat . Smith admitted that it is veryd ifficult
to d ispatch units past threat en ed structures to fight th e main wildland fire unless
coordinat ion actua lly works to provide tota l protection . He said thi s must be
und erstood by the pub lic and the polit icians.

In closing, Smith said, "T he build ing blocks to a successful wild land fire
program is a reassessment of th e ex isting agencies or depart ments to provide the
public we serve with th e best possible service available."



Forest Fire Management
in Israel

The area und er forest cover in Israel is 116,000 hectares, cons ist ing 0( 76,000
hectares of man -plant ed forests and 40 ,000 hect ares of natural forests, accord ing to

Men ach cm Sac hs. Pract ically all of th e forests are in publ ic owners h ip. He added
thin forests cover only 5.6 percen t of Israel 's land area , compare d to 60 percent
desert. "When all forest-fi res in Israel a TC man-caused ,' Sac hs not ed, "an d 35, 75
percent of th em are ca used by 'polit ical arson,' one has to estab lish a proper fire
managem ent progra m which will minimize the fire events and th e fire damage...

The Forest Departm ent , as part of the autonomous Land Development
Auth orit y, is the sole fo rest admin istrat ion in Israe l and responsible for a ll ac t ivit ies
co nce rn ing th e estab lishment. management and uti lizat ion of the forests. Sachs
said fire management is th e largest budgeti ng and person nel item (up to 20perce nt)
of th e yea rly ex pend iture of th e Departmen t.

"S ince 1985 th e fire sta t ist ics have ind ica ted an alarming sign of a cha nge for
th e worse-s-a sha rp increase in th e number of fires and in arson. and 1988 tur ned
o ut to be a record year." Sachs said .

Th is situat ion led to a re-evalua tion of th e fire planning and managemen t
programs of Israe l. He repon ed that in 1987 Israel hosted a team of th ree experts
from the USDA Forest Se rvice, who were asked to recommend proper adjustment s
and improvements based on their experience in fire man agement in the U.S. New
object ives and goals have been in effect since the spring of 1988. Some of the
changes ident ified by Sachs incl ude:
• A n in tensified forcst roads network in existing forests and at new sites. Access

to fires is one of the most import ant fac tors for contain ing fires at a minimum
size and reduced cost. In all new plan ta t ions it is compulsory to have forest
roads spaced no furth er tha n 200 meters apart and to have a perimete r road
bordering the plan ted area.

• Si lviculture improvement s include d iversificat ion of species in new planta ­
tion s and on rehabilitated forest sites, pruning young coniferous tr ees (up to 2,
3 meters}; ado pt ing the practice of whole-tree logging and util ization in
th inning operat ions ( to min imize the amount of slash on the forest floo r).

Sac hs said the estab lishment of admin istrat ive programs, on bot h nati on al and
departmental levels, is of majo r importance. Some accomplishments at the na­
t ional lcvel arc:
• Elevating the issue of wildfires in forests and opcn areas from rhc institutional

to th e governmental level .
• Increasing public awareness in an effort to minimize ncg ligence and careless,

ness and to ensure immediate report ing of eve ry fire.
• A ll agricultu ral fire permits are issued through th e region al forest offices.
• More seve re court puni shment of arsonists who are ca ught and co nv icted.

Sac hs also listed cha nges at the Forest Depart ment level.
W hy are programs successful! Sac hs listed three keys from th e Israeli expe rien ce:
• Fire pla nning on the largest scale and implerncnranon accord ing to priori t ies

and fund ing limitat ions.
• Using or igina l and/or adapted ncw technologies as necessary, and implement '

ing them through the righ t tra ined personnel.
• Cooperat ion among all organiza t ions.
Sac hs closed by stat ing: "We cannot allow man -ind uced desert ificat io n to return
to our region and we are work ing hard to fight th is possibili ty th rough minim izing
forest fire damages and by replant ing several trees for each burnt one."
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Successful International
Cooperation: What Does It
Take?

The cen tral office to coord ina te all Un ited S tates gover n men t assista nce to
internat iona l disasters is the Office of U .S . Foreign Disaster Ass istance (O FDA ) in
U SA ID, said O live r Davidson . As mand at ed by Congress, O FDA prov ides assis­
ran ee not on ly for in ternat ional d isaster relief and reha bilit at ion, but also for
disaster preparedness, early warning and m itiga tion.The Director of OFDA reports
direct ly to the USAID Administ rator, who is th e Preside nt 's specia lcoordinator for
int ernational disaster assista nce. OFDA's th ree geographic divisions-Africa and
Europe, Asia and the Pacific, and Lati n Americ a and the Caribbean-provide
country-specific expertise to respond to relief and preparedness needs in each
region .

David son explained th at O FDA responds to requests for emergency assistance
in an average of 50 disaste rs a yea r and mon ito rs another 40 situat ions whic h could
become disasters. When disaster strikes, O FDA mobilizes govern ment resources
and coordinates the respo nse with tha t of vo lun ta ry agencies, in ternat ional
organizat ions, and other donors.

A 1987 wildfire in nor theastern C h ina added a new perspect ive regard ing the
serious impact forest fires may have on human lives, property and natura l resources.
This fire reported ly burne d more than 2 milli on acres, kill ed about 200 people,
da maged 12,000 houses, and forced over 60,000 peop le to evacuate their homes,

"Fires at the wild land/urban interface have been striking the internat ional
home front in increasing numbers recen tly,nsa id Dav idson , "For example, the A sh
W ed nesda y Fire d isaster in 1983 burned more than 840 ,000 acre sofurban , forested,
and pasto ral lands in V ictoria and South Au stralia , killing 77 people, injur ing 3500,
and destroying 2528 homes. A new int ernational focus on wildfire prevent ion and
prepa red ness progra ms clearly will be a h igh priority to reduce the threat of fires to
peopl e, property, natu ral resources, and agr icu lrure."

He sa id much has been learned in their responses to internat ional d isasters. He
shared some observat ions on how they try to optimize in te rna tional cooperat ion:
• OFDA sponsors and develops internat ional tra ining co urses. Most co urses

sponsored by OFDA arc of the "t rain the t ra iner" type, so tha t those tra ined
can offer add it iona l co urses in thei r coun tries or region . Th is concep t has been
applied to wildfire trai ni ng courses in G ha na in 1987 and Indonesia in 1988.

• Improved dom est ic cooperat ion means better internati onal d isaster responses.
Examp les have been th e response to interna t iona ldisa ste rs by emcrgency uni ts
from federa l, sta te , local, and priva te organ iza tions .

• Entering into grants, agree ment s, and other formal and informal relationships
to expand capabilities and n umbe rs to respond to int erna tion al d isasters.

• Providing leadersh ip in th e design and development of a Disaste r Operati ons
Management System.

• Eva luating and doc ume nti ng "lessons learned" from in ternat ional disasters.
• Providing effect ive support to Disaster Assistance Response Teams.
• Inst itut ing a ba lanced internationa l disaster assistance program, to include an

appropriate m ix of prevent ion , prepared ness, trai ning, and em ergen cy re­

sponse act ivities.
• Iden t ifying and tra ining d isaste r response specialists in advance.
• Guidi ng appropriate donor and indiv idual contributions to stricken co unt ries.
• Developing "h ow-to" guidebooks and manuals to help ot hers carry out

effect ivc action s.
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Let us reach across our
luncheon tables to each

other, in the spirit of
improving wildland
fire prevention and
suppression efforts.
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Dave W righ t, Forest Supe rvisor, A lleghe ny Nat ional Forest, said it was h is
"dis t inct pleasure to serve you as your working luncheon host as we embark on a
group effort to explore opport un it ies on how we might meet internationa l wildland
fire challenges in the futur e. Prior to this confere nce our committee mai led to eac h
parti cipant an International Survey to assess rhc sta te of wildlan d fire managemen t
th roughout the world. Man yofyou too k th e time to complete th issurvey for wh ich
we on the lunch eon co mm ittee arc most grateful. You have prese nted us with a ve ry
int eresting and ex tens ive overv iew of wildland fire man agement thro ughout the
world . T o our knowledge th is is the first tim e suc h an assessmen t has bee n
completed on a global scale."

Referring to the Internat ional S urvey, W right said, "We have ana lyzed your
responses and prepared a summary of the survey find ings that will be presen ted to
you tomorrow in a documen t th at we bel ieve will be of great value to you and to
ot he rs with whom you migh t share this inform at ion back home.The survey asked
a num ber of quest ions about th e iden tificat ion of issues and bar riers that keep us
from being more efficient in wildland fire man agement. T here were a tota l of
twenty-four gene ral issues and th irtee n barr iers whic h were ident ified in your
survey responses ( refer to Append ix I ).

"This brings me to th e purpose of our lunch eon exerc ise. During th is exercise
we want to solicit your th ough ts on coo perat ive opportuni t ies that ca n be explored
to ove rcome these issues and barriers you identifi ed. O ur lunch eon committee has
taken the libertyofsummarizing the issues and barriers in to the following keyareas:

1. Communication and geographic barriers limit internationa l cooperation .
Luncheon Objec t ive: How ca n we reduce commun icat ion and geograp hic barr iers
that presently limit in ternat ion al coo perat ion!

2. N eed to share per sonnel and equipmen t across int ernational boundaries in
emergency wild land fir e situations.
Luncheon Objective: How ca n we better share person ne l and equipme nt across
regional bou nd aries in emcrgency wild land fire situat ions!

3. Need to generat e and share applicab le research , tr aining and appropriate
techn ology.
Luncheon Objec t ive: How ca n we develop and sha re app licable research , tra ining,
and appropriate technology to enhance globa l wildland fire preparedn ess?

4. Need to recognize the globa l economic and ecol ogical relationships associated
with wildland fires.
Luncheon Object ive: How can we improve our und erstand ing of the global
econo mic and eco logical relationshi ps with wildland fires?How can we increase
public aware ness!

In concl usion, W right sa id th at th is conference, an d most especi ally th is
Tuesday Luncheon , provided a wonderful opport un ity to sha re ideas to improve
wildland fire coo pe ra tion throughou t what really is a very sma ll world.

Sa id Wri gh t: "Let us take adva nt age of th is expert ise and the camarade rie we
have developed with each ot her the past couple of days, and reach across our
lunch eon ta bles to eac h othe r, in th e spirit of improving wildland fire prevention
and supp ression efforts."



Exploring International
Cooperation:
Tuesday Luncheon Results

A forum was provided dur ing the T uesdav Luncheon ena bling all conference
partic ipan ts to:

• d iscuss four major issues ident ified by the int ern ational survey;

• study th e opportunit ies to inc rease internat ional cooperat ion iden tified by th e
survey; and

• ident ifyaddit ionalopportunit ies to increase internat ionalcooperat ion in wildland
fire management.

A ll of th e ideas were reco rded and are presen ted on the fo llowing pages.

Ideas common to all issue areas identified at Tuesday' s lun ch eon are:

• in many instances wildland fire is rhe sympto n of more serious social and
economic problems of a nat ion. T he answer may nor lie in th e acq uisition of
more technology or man power; but rath er in th e t reatment of the social or
economic situat ions.

• develop rcgiona l emergency fire coo perat ive agreements .

• cxcha ngc fire management person nel at all levels from basic suppression crews
to fire management leaders.

• improve th e disseminat ion of information among nations.

• standard ize internat iona l t rain ing in wildlan d fire suppression, equipment and
communica tion .

As we leave the co nference and retu rn to our homes and conti nue our wildland fire
man agement responsibiliti es, let us be sensitive to th e needs of our neighbors and
find ways to implement the opportun it ies we have ident ified at th is co nference.
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Let us be sensitive to the

needs of our neighbors

and find ways to

implement the opportu­

nities we have identified

at this conference.
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O pportunities iden tified by th e
Intern ational Survey:

• c ultural awareness and
language traini ng

• dev elop and implement
region al mutual aid
agree me n ts

• use compatible communica­
tion systems
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Tuesday Luncheon

Major issue identified by the Survey :

I . Communication and geographic barriers limit
international cooperation.

Opportunit ies iden tified at the T uesday Luncheon.

• Encourage nat ional govern ments to add ress int ernational wildland
fire issues.

• Request technical organizations to promote technical assistance
th rough cooperative programs.

• Schedule annual global conference for managers.

• Establish an Internat ional Fire Center similar to Boise Interagency
Fire Center/Canadian In teragency Forest Fire Center.

• Each country develop its ability to communicate with the Interna­
tio nal Fire Center.

• Encourage the Food and Agriculture O rganizat ion and ot her int er-
national organizations to strengthe n the Forestry Commissions.

• World Bank to provide funding to assist the developing countries.

• Publi sh and distri bute conference proceedings.

• Develop internat ional defi nit ions, termin ology, and standards.

• Establish an int ernat ional fire information system for publicat ions in
several foreign languages.

• Standardize equipment commonly used internati onally.

• Adopt the Incident Comma nd System.

• S tandardize communica tions syste ms.

• Establish mutual-aid agreements before disasters strike.

• Capita lize on exist ing bilateral agreements/excha nges of staff (bot h
ways).

• Make documents available in necessary languages.

• Develop a FAX network and distri bute FAX mach ines to eve ryone .

• Establish a Peace Corps-type approach of fire personnel excha nge .

• Computerized translat ion from one language to ano the r.

• Develop compat ible software for compute rs.

• Better educat ion of the younger generat ion of global problems.

• C reate World Forestry Commission.

• A lIowNational Forests and Regions to ini t iate excha nges.

• Make it easier to cross borders.



Tuesday Luncheon

Major issue identified by the Survey:

1. Communication and geographic barriers
limit international cooperation (cont'a),
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•
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•
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•
•
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•
•
•

•
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•

C reare opportun ities for spouses to work.

International directory of fire management people around the world .

Better coordina t ion at international boundaries/borders for local
fires.

Regional and international inform at ion systems.

Food and Agriculture Organization conference to share information .

Establish traini ng standards.

Polit ical act ivist groups to lobby gove rnment s.

Use military assistance for emergencies .

Int ernat ional fire information system which can be given to the
med ia.

Computer lin k-up among nat ions.

Un iversal wildfire symbols.

Expand and update internat ional glossary.

Distribu te inform ation abo ut conferences.

Publish and distr ibute an international newsletter.

Estab lish incentives to learn anothe r language and culture.

Increase cooperation between co untries with commo n boundaries.

Disaster response teams for varied emergency situations.

Include internat ional component and socia l science training in
forestry.

Emulate in othe r parts of the world the project developed in North ­
ern C h ina between C hina and Canada .

Scho larsh ips to send students from developing count ries to devel ­
oped countries for educ ation in fire. T wo levels: academic and
technical.

Develop regional centers for wildland fire research and training
along with coordinat ion centers-including: research, communica­
t ion, training, and logist ical support .
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Opportunities identified by th e
International Su rvey :

Tuesday Luncheon

Major issue id entified by the Survey:

2. Need for authority to share personnel and equipment
across international boundaries in emergency wildland fire
situations.

Opportunities identified at th e Tuesday Lunch eon :

• enabling legislat ion to
authorize payments and
facilitate entry thro ugh
customs

• develop, adopt and imple­
ment bilatera l and/or multi ­
lateral operati ng agreements

•

•
•

•

•

•
•
•

•

•

•
•

•
•

•

•

Establish diplomatic agreements and legislat ion before the eme r­
gency. T his may include a mut ual aid treat y any count ry could usc.

Excha nge techn ical equipment.

Establish a global cente r for case stud ies on the effect iveness of
technology and equipment - a plann ing group.

Work on co mmon standards (i.e. equipment and personnel , com;
mand structure, terminology, and train ing). T he Inciden t Com­
mand System on a global scale.

Establish a standard exchange ne twork for sharing informatio n- an
international clearinghouse.

Remove polit ica l and/or legal barriers that may exist.

Develop coo rdinat ion centers.

Pre-iden ti fy an in ternat ional cadre of liaison officers/coo rdina tors/
faci litators/tra iners.

Prepare a list of co mmo n resources between neighboring countries
that could be sha red. (A world directory)

Develop "briefing packages" that may be distributed th roughout
o rganizations.

Develop an economic cost plus benefit analysis.

Establish an int ernational fund to pay for coo perat ion, possibly
th rough the World Bank .

Utilize intern ational emergen cy organ izations like the Red Cross .

There is no need to prepare for the entire wor ld, just preselected
regions that arc impacted by wildfire.

Keep passports up to date. Possibly have an int ernation al passport
for members of fire fighting forces.

Estab lish intercontinental fire caches in predesignated areas.
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• Establish an internatio nal "suppressio n force" to be sent to a nation
in need (Int ernational Hotshot C rews).



Tuesday Luncheon

Major issue identified by the Survey :

2. Need for authority to share personnel and equipment
across international boundaries in emergency wildland fire
situations(coni'd).
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•
•

•
•
•

•

•

•
•

Reduce co mpetition among nations.

Educate fire service personnel to govern menta l operat iona l diffi cul­
ties, and edu cate politicians as well.

Implement global mon itoring for Fire Danger Rat ing.

Develop an In ternational W ildland Fire Coordinat ing Group.

Evaluate the magni tude and conditions of the wildfires to determine
the level of assistance needed .

In addition to agreements, meetings among the people/countries
involved are needed .

Developing nations may not be able to afford assista nce-the
developed na tions need to be prep ared to assist .

Establish a worldwide cha rt showing fires by season.

Establish a world fleet of available aerial firefighting resources.
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Tuesday Luncheon

Major issue identified by the Survey:

3. Need to generate and share applicable research, training
and appropriate technology

O pportunities identified at the Tuesday Lu ncheon:O pportunities iden tified by the
Internat ion al Su rvey :

• develop and implement
addit ional internat ional
train ing programs

• intercha nge of research
personnel and training
spec ialists
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•

•

•
•

•

•
•
•
•
•
•

•

•
•

•

•

•
•

•

•

Cenrer for receiving and distri buting informati on, technical devel ­
opment center and professional center and liaison.

Ne wsletter for informat ion disseminati on geogra ph ically.
Strengthe n ex isting Forest Fire Ne wsletter; include a directory of
local fire management organizations.

List of contacts specific to discipline.

Fire manage men t committee on world basis (Intern at ional W ildland
Fire Coordina t ing Group. IW FCG ).

Expand internat ional train ing courses ( USA,C h ile, C anada ,
Mexico).

Make better use of research tak ing place at uni versiti es.

Make requests to uni versities to do spec ific, needed projects.

U sc international co rnpurer-gene rated information.

Cha nge in imm igrati on laws to allow easier exc ha nge of people.

Sta ndardize training format between nations to case exchange .

Estab lish funds to hel p insti tut ions teach more abo ut fire prob lems
aro und the world. (World Bank , FAO , and A ID)

Am ericans shou ld spea k more lan guages and expand worldwide
cultural knowledge.

Video training package housed in a uni versal library.

Int ernat ional Un ion of Forestry Resea rch O rgan izations (IUFR O)
should be more active in fire .

Use Internat ional Decade for N atural Disaster Reduction to resolve
wildland fire issues.

Make int ernat ion al fire courses ava ilable to fire man agers early in
their careers.

Enhance international forestry programs.

Develop international wildfire working tea ms, i.e. equipment ,
co mmunications, ere,

Nationa l Advanced Resources T echnology Center (N A RTC) act as
clearing ho use for source of international materials.

Uti lize international fire managem ent d irectory to locate spec ialists



Tuesday Luncheon

Major issue identified by the Survey:

3. Need to generate and share applicable research, training
and appropriate technology(conf'd).

whe n need arises.

• Ut ilize private management for internation al cooperation rather
than government agreements, i.e. Partners of the A me ricas.

• Establish world fire research experimental sta t ions.

• O rganize existing information groups into an internat ional clearing
house.

• C reate an in ternational professiona l o rgan ization to prom ot e fire
managem ent.

• Develop an in ternat ional fire assessme nt such as Fire Danger Rating
Sys tem to assess emergency situatio ns.

• Prepare relevant fire management literatur e in mult iple languages.

• Develop scholarsh ips for foreign stude nts to study fire.

• Identify fire manage ment as a "professio n."

• Ut ilize expert systems tec hnology.

• Establish tra ining priorit ies for eac h individu al co untry.

• Prom ote internat ion al exc hange of technical personnel and fire
managem ent instructors.

• Capsulize for the news media the internati onal wildfire issues to

infor m the pub lic and provide a support base for government ac t ion.

• Develop a globa l wildfire mon itor ing process.

• Conferences such as th is are part of the solution .

• Prior to going international, research programs need to be dev elo ped
on a local level.

• Universal research and tra ining opp ort un ities need to be identified .
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Opportunities identified by th e
International Survey:

Tuesday Luncheon

Major issue identified by the Survey:

4. Need to recognize the global economic and ecological
relationships associated with wildland fires.

Opportunities identified at the Tuesday Lunch eon:

• develo p capa bilit ies to
organ ize and coo rdinate
cooperat ion

• build nati onal and interna­
tiona l commitment to
cooperate
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•

•

•

•

•
•

•

•
•

•

•

•

•

•
•
•
•
•
•

Main tain d ialogue with internationa l delegates for co nstruct ive
cha nges .

Develop media materia l on role of fire-econom ica lly and eco logi­
ca lly.

O btain more accurate est ima tes of costs of wildfire for public and
politicians.

Fire canno t be studied in isolat ion . Need to co ntinue research on all
eco logica l relat ionshi ps.

Develop an in ternation al fire effects moni tori ng program.

In ternational agency to oversee fire projects- coordina te logistical
movements.

More research on the socia l, eco nomic, and eco logica l relati onships
with fire.

Develop world perspect ives on economics and eco logy.

Emphasize soc ial/cultura l fac tors as major co n triburors ro the prob­
lem. Solut ions-i.e. birth cont ro l, awareness of surrounding, envi ­
ronrncnral educati on .

Increase awaren ess of relat ionsh ips be tween h igh populati on densi­
t ies and wildfire impact .

In develop ing countr ies increase eco nomic and eco logica l education
and display th e impact it has on soc ial prob lems and issues.

Ut ilize intemati on al t'prob lem solving teams" to reduce issues
bet ween fire and ecologica l and eco no mic factors.

Developed co untries need to take leadershi p roles in looking at
global social/economic prob lems.

Maintain emphas is on global natur e of wildfire problems an d issues.

Increase amoun t of long te rm scien t ific excha nge programs.

C larify relat ionship bet ween wildfire and global warming .

A rrange a U.N. debate to pass a resolution.

Invite media (T.V., papers, radio) ro attend sessions like thi s.

Recog nize that solut ions ro wildfire problems in one country may
no t work in other co un tries.



Tuesday Luncheon

Major issue identified by the Survey:

4. Need to recognize the global economic and ecological
relationshipsassociated with wildland fires.

• Share so lutions, problems, and lessons learned, regarding the ceo­
nomic and ecological interrelat ionsh ip of wildland fire bot h region­
ally and int ernationally.

• Need better utilization of vegetat ion modificat ion to increase
ben efits to resources.

• Ne ed (bett er ) quan t ificat ion of global relationships/ecology.

• Share more information on fire losses to increase public awareness of
the prob lem.

• Form a commission through the United Na tions Food and Agr icul­
ture O rgan izat ion to analyze biological/physical/social/economic/
polit ical relations with fire.

• O rganize v isits to "exceptional" or dramatic sites to help increase
aware ness of public and politicians. (i.c. Yellowstone, well managed
areas)

• T here is need for more und erstanding by developed countries of the
values and needs that developing countries put on their forests.

• Ne ed to show viable solutions to destructive land management
pract ices.

• Need more research on effects of soil deterior ation , wildlife loss, etc.
(amen ity values) due to fire.

• Look for ways to improve world economics for survival.

• Increase awaren ess of the In ternational Decade for Na tural Disaster
Redu ct ion and similar efforts.

• Further dev elop internal fire infrastructures.

MEETING GLOBAL W,LDLAND

FIRE CHALLENGES

67



"
\

68



Issues and Opportunities of
International Cooperation

"Any discussion of opportunit ies for internat iona l cooperat ion," Dr. Lee
began. "must begin with recogniti on that people from various nat ions, and even
groups within nati ons, arc separated by social and cultura l differences. We arc all
rooted in distinctive identifications with languages, places, peoples and trad itions.
And we often find it stressful to seck common ground for transcending our
differences. Yet the search for common ground has been exac tly what th is
conference is about."

He said the response to the international survey and contributions to the
Tuesday luncheon discussion demonstrate commitment (0 building common
understanding about wildfire management .

"It would be unreal ist ic for li S to expect full cooperat ion between all conce rned
nations," Lee continued. "Cooperation is not alwayspossible or desirable. Effect ive
int ercultu ral communica tion is itself a sign ificant achievement . Commun icat ion
can lead to harmon ization of work ing relat ionsh ips. Ha rmoni zation will enab le
nati ons to maintain their own ways of doing th ings while st ill benefiting from
working with ot her nation s in pursuit of a common purpose. Full cooperat ion will
occas iona lly be possible, and will involve shared object ives, approac hes, organ tza­
tionaIst ructures and technology. What is important is to reinforce the need for the
co-pa rt icipar ton and co-responsibility mention ed by Seno r Oc hoa of Mexico."

Lee pointed out that for three days conference participants have been engaged
in one of the most difficult hut excit ing cha llenges- unde rstanding people from
d ifferen t cultures. He said results from the internation al survey ind icated that
communic ation was one of the most common factors thought to inhibit inrerna­
t iona l coo perat ion. T he difficult ies of communica ting int ernationally th rough
formal channels of government bureaucracies was also thought to be an inhib iting
factor. More than a th ird of the 89 barr iers noted by survey respondents involved
one of these two communicat ion problems.

Even within nation s, Lee observed, communications is at the root of the
prob lem of pub lic awareness, which the survey revealed as the most important
domestic issue associated with managing fires.

"Inte rnational communication is not as simple as learn ing a forcign language,
or gaining experience through travel, although both of these are essential ingrcdi ­
ent s for successful interchanges," Lee said. "To know what people mean - to grasp
their rcalit ies- it is nece ssary to understand indigenous cultures and customs.
Attempts to communicate about fire illustrate the magnitude of th is cha llenge."

To illustrate how knowledge of culture and soc ial organ ization can help us
commun icate about fire, Lee summarized the histor ical development of fire control
and management . He said that as agents for complex organizat ions with advanced
technologies, "we often assume the superior ity of our fire management practices.
We have difficult y imagining ot he r successful forms of firc management."

He remi nded the audience that fire management by agent s for a cent ralized
nat ion state is only the most recent of man y ways for organ izing social and
eco logical control. Lee said it was especially important to realize that any means for
using basic inst itutional structures for managing fire is simultaneo usly a means for
exercising cont rol over people, "A ltho ugh many fires or iginate from malicious,
d isturbed or crimina l behavior, a sign ificant fracti on of what is termed arson might
better be iden tified as an expression of social conflict ove r right s to land."
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United Sta tes

... conference partici­

pants have been

engaged in one of

the most difficult but

exciting challenges­

understanding people

from different cultures.
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Balanced fire manage­
ment programs did not
appear until alternative
mechanisms for main-

taining social order
began to emerge

in the 1960s.
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Looking at the evo lut ion ofcen tra lized fire suppression organ izat ions , Lee sa id,
"T here is no ev ide nce th at ... attempts to exc lude a ll fire from fire-prone
ecosystems co uld be susta ined. The natural eq uilibrium of fire-free cl ima x forests
tu rned out to be an unach ievable ideal. A nd the fuels tha t acc umulated dur ing
periods of protect ion only made fires more intense and destructive when they did
burn , as they ine vita bly would. W e have heard from Dr. Philpo t an d others how
these practices generated disturbances far more catas t rophic than arc found in the
h istorica l biologica l record ."

Lee noted that cen tralized fire suppression appea rs to have had far more to do
with atte mpts to co nt ro l socia l and pol it ical tu rbu len ce than to co ntrolwildfi re. He
added tha t at least it was enormous ly successful at th e former and generally
unsuccessful at the later.

In the U nited States, Lee sa id, ea rly fire prevention campaigns prese n ted fire
as an eve r-presen t th rea t wait ing to release chaos. S usta ined vigilance was required
in the face of th is th reat, and immediate mobilizat ion was the habitual response to

a wildfire, just as it was th e response to over seve n ty years of nat ionalc rises and wars.
"Fire suppression, like mil itary mobi lization , was a product of a nation that had
d iscovered social sta bility by focusing th e energies of its c it izens on external threats.
W hat was susta ined was not our use of fire in sustena nce ac t ivit ies, but th e soc ia l
ord er of a rapidly growing nat ion."

According to Lee, our mod ern search for a ba lanced fire manageme nt program
d id not appear until alte rna t ive mechan isms for mai n ta ining soc ial order began to

emerge in the 1960s. Dur ing th is t ime the legit imacy of almost all nat ional
inst itut ions was quest ioned . Fire suppression was questioned a long with ot he r
insti tutions empowered by cycles of threat and mass mobilization .

"Modern fire man agement was born when fire was viewed as a morally ne ut ra l
ph ysical process, not good or bad, not a destroyer or creator of life . The ene my was
vanquished, an d its heroic slaye rs were replaced by scie n t ifica lly trained fire
managers who used socially responsive fire man agement plan s to decide where ,
wh en and unde r what cond it ions fire wou ld be suppressed or a llowed to bur n .
Rat ional co nside rat ion of the cos ts of fire suppression rela tive to its effects on
nat ural resource losses or gains replaced blind commitment to attacking all fires at
any cos t."

C hange is still occurring. Lee said it appears we are entering an era in which
decent ralizat ion of author ity, in terest group mobilizat ion and soc ia l coope ration
are rep laci ng sta re-orches trated act ion. He observed that new opportun it ies for
cooperation may be ar ising from un expec ted sources as powerful ene rgies­
prev iously cha nne led to ward co mbat ing inter nal and externa l ene m ies-c-are
refocused.

Referring to commen ts from the Tuesday lun cheon meet ing, Lee sa id it was
sign ifican t th at few peop le ment ioned the need for agree men ts between nat iona l
govern men ts, with top-down imp lementat ion . For most of the suggest ions, fire
managers themselves would be the in it iators of coope rat ion . A lso sign ificant, he
sa id, was recogn it ion th at fire management cooperati on in volves far more than
sha ring fire suppression equipmen t and expertise during emergen c ies.

Lee tu rned to a numb er of issues that emerged from the T uesday luncheon
meet ing, saying that several will requ ire substan t ial attent ion a t future int cm a­
t ion al forums. Three such issues arc:

• Is it necessary for nations to have cen tralized fire management organ iaa-
t ion s in ord er to com mun ica te or coo perate effec t ively? Effec tive co mmunic at ion,
even full coo perat ion , is already rakin g place between nongovernmental organ iza­
t ion s in sepa rate nations. In fact , Lee sa id, such relat ionshi ps have proven to beone
of the most effec tive means for st imulat ing successful developm ent ac t ivity. T he
qu estion for fire managers is whe ther decentralizat ion of knowled ge and autho rity
in re lat ion to fire man agement will perm it ene rgies to be channeled thro ugh
subna tional organ izations. He sa id coope rat ion between th e Coronado Nat iona l



Forest in the U.S. and the Mexican State of Sonora is an example of how such
energy can work toward developing a sustai nab le fire management system.

• How can indigenous knowledge necessary for susta inable fire manage­
ment in human-domina ted ecosystems be perpetuated ?Lee said the development
of cent ralized fire management organizat ions, together with degenerat ion of
sustainable native fire man agemen t systems, has resulted in the rapid loss of
informat ion on how to use fire effect ively in sustenance act ivity. For example, a
student return ing from C hina reported that on ly the old men know how to burn th e
plots without destroying the soil nutrient s. Lee said scient ific research is a very
expensive way to reinvent the wheel when man agers discover the need to use fire
as a too l.

• How will global ecological changes affect exist ing forest and brush fire
regimes?How will fires affect global ecological change through conve rt ing carbon
stored in biomass to CO ,? Lee indicated there is a possibility that globa l warming
co uld alter how fire beh~lVes in natural ecosystems, especially in polar regions. If
scient ific models are correct, climates in higher lati tudes will grow much warmer
ove r the next several decades. W hether this could result in more frequent or severe
fires dese rves study and contingency planning. He reported that result s from the
preconference intern at ional survey showed eithe r a lack of awareness of this
possible problem , or so much uncertaint y, that it was men tioned only once as an
issue.

In his conclusion, Lee said that he was enco uraged by the rationalizat ion of
fire- the belief that fire is a morally neutral pheno menon . He repeated that this
approach to fire, evolving since the 19605, has led to rapid changes in both policy
and technology.

He then said myth stands as a barrier between people, constitut ing separate
realit ies about which it is d ifficult to communicate. Add ed Lee: "Since communi­
cation is the first step toward cooperation, mutual understanding offire mytho logies
is essent ial. Harmon ization can take place when people discover ways to work
toget her without abandoning their own way of th inking and doi ng th ings. But
cooperat ion will require that peop le either share the same myth or rat iona lize fire,
freeing energy tha t can be channeled to forms of cooperat ion th at will benefit all
of the hum an com mun ity."
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Approaches to
Internationa l Cooperation

Q uot ing Australian Prime Minister Hawke: "The environment can only be
des troyed once. But whe n it is protected and preserved , the benefits are permane nt
and will be apprecia ted for genera t ions to come." John Goodman added that if the
needs of th e world arc to be met on a susta ina ble basis, the natu ral resou rce base of
the Earth must be conserved and enhanced. "Fire protect ion is more than j UM the
preservat ion of trees and forests," he said. "It is the conse rvat ion an d enha ncement
of air quality, water quality, land, wildlife and habitat . In many cases forests arc th e
loom on which we weave the socia l and cultural fabric of our socie ties. Major forest
lossesdue to wildfire in anypart of the world affect each of us in one wayor another ."

We have long recognized the need to prevent and suppress wildfires. T hese
act ivities have involved a spirit of coo pera tio n, he said, whether it invo lved fire
fighters, equipmen t or aircraft during a t ime of critical fire emergency, or simply by
receiving train ing or advice during qu ieter tim es.

"T he No rth A merican fire co mmunity came to realize, as we all do, that fire
respects no boundaries, and the occ urrence of wildfire in or ncar a jurisdictional
border is no t ime to determine who sho uld respond," said Goodman. "Mr.
Robertson earlier in the conference expressed it very succ inc tly whe n he said we
ca nnot afford to wait un til the midst ofcrisis to make coopera t ion work .A t the same
t ime Mr. Robertson reminded us that our tu rn is coming to have the 'bull by the
tai l' ."

G oodman described some examples of successful in te rnat iona l coopera tion.
Mexico, Canada and the Un ited S ta tes form ed the No rth A mer ican Forestr y
Co mmission and created wildfire working groups. Reciprocal fire fight ing agree­
men ts were developed between the U.S. and Cana da and between the U.S. and
Mexico, which allow for the cross-borde r movement of equipment and personnel
during fire emerge ncies . He said we have show n a nu mber of t imes that these
arrang ement s work. Last year alon e, hundreds of A me rican fire fighters and tons of
equipment were flown to O nta rio to assist in bat tl ing one of the worst fire seasons
on record. Durin g th is co nference, he added, fire suppression forces across Canada
are working in Man itoba as part of a natio nal mutual-aid agreem ent. He noted that
it was well over 5,000 kilometers across Canada; th is demonst rates th at great
distan ces can be overcome during emerge ncies and th rough cooperat ion. He
reminded the part icipan ts that extensive cooperation such as th is comes only from
a ste p-by-step process. He said each opport un ity to assist someo ne else was also an
opportun ity to learn from th em .

A mong ot her ben efits of cooperat ion, he said, "We arc able to avoid costly
duplicat ion of effort in the field of research and develop men t. We arc able to
combine experience and knowledge in the fields of fire prevention, staff train ing
and fire suppression."

G oodma n ca ut ioned that nat ion al and internat ional coo pera t ive efforts must
be st ructured and managed. Both Canada and the Uni ted Stares have nat ional
coordinati ng and facili tat ing agencies th rough whic h all requests for outside
assistance are cha nneled and filled.

"In developed neighboring coun t ries, creat ing mutual aid agreements and
nat ional organizat ions are easy," he said. "W e have a co mmon soc ial and cultural
fabric. O the r part s of the world must first hurdle basic barr iers tha t we have never
had to face. Those parts of the world do not have the same op port un it ies to share
planning or resources"W e must develop the innovat ive mechanisms wh ich will



allow us to work toward those common goals."
Hesaid one prime exa mple ofsharing ideasand planning was the resultsgained

in The People's Republic of Ch ina. O nta rio wasselected to play the lead role in the
creat ion of a model forest fire managemen t program in northeastern C hina. T he
five-year project resulted in numerous exchanges of fire personnel from both sides.
The transfer ofappropriate technologyand people now means that togethe r the two
na tions have laid the founda tion from whic h C hina can adapt and structure its own
regional fire management organ izations.

Anothe r example given was the use of Ca nadian aerial tank ers in the United
States and in South America. Sa id Goodman : "We were only too happy that we
were in a posit ion to be able to help, and that admi nistrators in the respective fire
jurisdictions had the foresight to pave the way. Cooperat ion on an internation al
level is more than just possible-we are doing it and it works. Now we must develop
innovative ways to move even furthe r."

Goodman admitte d that the part icipants were not going to leave this confer;
ence having formed or even recommended a globalfire management network.That
was not th e intent. "However, we have seen that cooperation at specific levels does
work, and we have some excellent case studies to follow."

He discussed obstacles impeding th e progress of global cooperation. Commu­
nication s was one. But he said language barriers can be overcome through
interpreters and training. C ultural d ifferences can be better understood and
accepted th rough a program of mutu al awareness. He no ted that programs of
international cooperat ion in othe r fields have had to face the same problems.They
have been overcome, and we would be wise to learn from them.

According to Goodman, tech nological systems that are differing, inadequate
or outmoded pose greater barriers to cooperation than language and culture. So, if
a nation has to start from scratch, the ultimate solut ion is modern, effect ive and
int ern at ion ally compatible technology. T he barrier to th is solut ion is fundi ng.
"Surely th is iswhere developed count ries, perhaps th rough the Un ited Nations, will
play the lead role," Goodman said.

He reminded that it is easier, cheaper and safer to prevent fires th an it is to

suppress them, saying, "It is the establishment of appropriate land use policies and
environmental ethics compatib le with a nation 's soc ietal needs that will pay larger
dividends."

Returning to the recommended step-bv-step program of int ernation al coop­
erat ion, Goodman called the process "pragmatic incrcmen talitv." First, develop
agreements with neighbors, start ing with those with whom there is more in
common in terms of fire suppression problems and solutions, forest ecosystems and
the ability to communicate.

This conference, Goodman observed, will be of primary benefit to developin g
nations. "Bur by assist ing those in greatest need, we help ourselves by diminishing
a global problem that has global implicati ons."

O n the other hand , he said developed nation s must resist imposing solutions
on developing countries. Instead, the focus must be on strengthening th at na tion 's
inst itut ion s.

One wayofprovidin gassistance is to take a more forgiving approach to th e debt
problems of developing nati ons, according to Goodman. "As it is, it makes lit tle
sense to suggest or impart new techno logy to developing nations that can ill afford
to implement and main tain that technology. It is in the best in terest of developed
countries to invest igate and to support ways of assist ing developing nat ion s' efforts
to implement effect ive fire protect ion programs."

Goodman listed six key groupings of suggest ions from the Tuesday luncheon
meeting discussions:
• Wild land fire is the symptom of more serious social and econo mic problems.

The answer may not lie in more technology but in treatm ent of the social or
economic malaise.
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• Devel op region al fire coo perat ive agreements.
• Exchange fire management personn el at all leve ls.
• Develop form al communicat ions inst ruments.
• S tandard ize interna t ional tra in ing equipment and commun icat ions.
• Improve the dissem inat ion of fire da ta betw een nations.
He called for the immediate formation of a working group tasked with the
responsibility of preparing an action plan based on the ideas an d energy generated
at the conference. He said it should include a formal lin k with the Un ited Nat ions
thro ugh UNDRO to capture the opportun ity present ed by the Internat ional
Decade for Natural Disaster Reducti on.

Good communication was said to be an essent ial element for furthering the
conference object ives. He said it would seem imperati ve that delegates to this
conference and othe rs who were unable to attend should be linked via a regular
newslett er from the working group. T here is already a world wildfire newsletter
being prod uced on a limited scale by Dr. Johann Goldammer th rough the United
Na tions EeE/FAO team. Perhaps it may be worthwhile exploring furthe r develop­
ment and distribution of tha t newsletter, Go odman said.

"If we are to pursue the pot ential d iscovered through this gathering," said
Good man , "we shallhave to meet again, perhaps in two years' ti me. Ifwe are to meet
again, we must use the interim time to build , to capitalize, to forge ahead."

In any event, he said, everyone should realize that fire management is a
complex subject, and that the art and science of fire management is meshed with
the social, political and economic fabric of individual nat ions. .
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Mani wak i Tech. Transfer Center
Maniwakt
Q uebec , Canada

Gaston Guay
Dept. of Indian & Northern Affair
10 WeHingston s., Room 621
O ttawa, C anada KI AOll4

Ted Howard
British Columbia lnst . of Tech.
3700 W illingdon Ave.
Bumabv, Bri tish Columbia
Ca nada

Al labo ni
Angus Firc
11 Curity Avc.
Toronto, Ontario, Canada

Allan jeffrey
C IFFC
210-301 Wesron Sr.
Winnipeg, Canada

Bryan Lee
ForestryCanada
5320-122 Street
Edmonton, Alberta
Canada

Lou Lingenfelter
Ministry of Natural Resou rces
747 Queen St. East
Sault Stc. Marie, Ontario
Canada

Ed MacAul ay
Novia Sco tia Dept. of Lands &
Forests
P.O. Box 130, Shubcnac adtc
Hants County, Novia Scoria
Canada

Barr ie Madu
Conatr Av iation Ltd.
P.O . Box 220, Abborsford
British Columbia V2S 4N9, Canada

Kim Mann
R/EMS Research Ltd.
P.O . Box 651
Freder ict on , New Brunswick E3B 5A6
Canada

Barry Marsden
Coeatr Aviation Ltd.
P.O . Box 220, Abbotsford
British Columbia V2S 4N9, Ca nada

Robert Matheson
Nova Scot ia Dept. of Lands & Forests
P.O . Box 130
Shubenacadie, Nova Sco tia, Canada

Ray Mathieu
Canadai r
Montreal, Canada

Rob McA lpine
Forestry Canada
Pcrawawa National Forestry lnst.
Chalk River, Ontario, Canada

Jean Claude Mercier
Forestry Canada
351 St. joseph Blvd.
Hull, Q uebec KI A IQ 5, Ca nada

Ian Methven
R/EMS Research Ltd.
P.O. Box 65 1, Fredericton
New Brunswick E3B SA6, Canada

Dr. Muhammad Nan r
Dept. of Forestry
P.O . Box 4750
St. Johns, Ne wfoundland, Canada

Doug Mcldaughron
Nahanni llel icoprcrs Ltd.
5058 47 A Avenue
Delm, British Columbia V4K ITS
Canada

Dennis Quintill io
Alberta Forest Technology Schoo l
1176 Switzer Drive
Hinton , Al berta, Ca nada

Ralph W. Roberts
Canadian International Develop.
Promenade du Portage
Hull , Q uebec KIA 004, Canada

Rick Robe rts
Conair Aviation Ltd.
P.O. flox 220, A bbotsford
British Columbia V2S 4N9, Canada



Berni e Rooscu
Forestr y Canada
P.O. Box 2000
C halk River . O ntario. C anada

Merr ill Rush
Mini srry of Na tura l Resources
747 Q uee n Sf. East
Sault Sf. Marie. O nta rio, Canada

Arn ie Rusinck
Canadair Aerospace Group
Montreal, Canada

Ed Steclusbcn
Forestr y Canada
Box 2000, PNFI
C halk River. O ntario, Canada

Bob Thom as
Mini str y of Na tura l Resources
747 Q ueen 51., E.
Sault Sf. Marie, O nra rio, Canada

Bernard T odd
Forestr y Canada
P.O. Box 2000
C halk Ri ver. O ntario. C anada

Cliff W h ite
Canadian Parks Service
O tt awa , O n tario KI A OH3. C anada

Dick W h ite
O nta rio Ministry of Narural Res.
747 Queen St reet East
Sault Sf. Marie. O n ta rio , Canada

Mich ael Willick
Ministry of Natural Resources
747 Q ueen St reet East
Sault Ste. Marie, O nt ario , Canada

• CHILE

Herbe rt Halrenhoff
C orporaclon Nac tonal Foresta l
Avc nida Bulnes 285, O ffic ina 401
Sa nt iago, Ch ile

Hugo Knockaert
Corroracion Nac tonal Forestal
Avenida Bulncs 285, Officina 501
Sa ntiago, C hile

Manuel Am igo Lat orre
Forcstral Bio Bio SA
Tuc. pcI 374 6" Piso, Casilla ISI-C
Concepcion, C hile

Raul Se rrano Matus
Fore stal Pedro de Valdivia
Edificio Pralcs ~202
Valdi via. C h ile

Patr icio Sanhueza
Corporaclon National Forestal
Avc nida Buln es 285 O fficina 50 1
Sant iago, C hile

• COSTA RICA

Luisa A lfaro
Scrvic io De Parques Nac ionalcs
Havcdta Calle o Ave. Ttulq
Costa Rica, Costa Rica

• FRANCE

Rau:y joset te
SA FIM
BP2,13266
Marseille Ccdcx 8
Marseille , Fran ce

George j . Aill aud
Un ivcrsite De Proven ce
Cenr ra Se Charles 1333 1
Marse ille Ccdcx 3
Marse ille, France

Francois Bland
Office Na tion al Des Forcr s
46 Avenue Paul C ezanne
Aix -cn-Provcncc, France 13098

A lain Chnudron
Office Nuttonal Des Forcrs
46 Av enue Paul C ezanne
Aix -cn -Provcn cc , France 13098

Pierre Dclabraec
Sct/Tech Feux des Forcts
66 A Rue Sa int Scbasrlou
Marse ille , France

Francis Galia i
Entente ln terdcpartcmcnralc
66 A , Rue Sa int Se bast ien
Marseille, Ccdcx 6, France 13282

[cnn-Picrc Ga ut h ier
Conseil Regional Provence A lpes
Place j ules Gccsdes
Cote D'Azur, Marseille. France

Mr. Moutte
66A rue Sf. Sebast ien
Marseille, France

C laude Picard, Dlrcc tcur
Cent re Int erregional de Format ion

de la C ivile
66a . Rue Saint Sebast ien
Marsei lle, France 13282

Reg is Vidal
Foret Mcditcrranccnnc
37 &1 I'e Ricr 53008
Marsei lle. France
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Emilio Villa
Comma nd Corp.
2 Ruc du T em ple
Rcims, France 5 1100

Coren Vi ncent
O ffice Na tiona l Des For crs
La Blan ch erie St. Pons-Byro Ccmenos
France

Bernard Wolff
Dept . of Int erior
155 Rue Danton
Lcva llols -Pcrrct . France 92300

• GHANA

Kofi Po rtuphy
Nat iona l Mob ilizat ion Porgramme
Easr Logom, P.O. Box 46
Stare House
Accra. Ghana

joseph Nat Ycm
G hana Na t ion al Fire Se rvice
P.O. Box 4129
Accra. G hana

• GREECE

Leonid as G. l.iacos
Agri cultural Bank of G reece
Z7. Dionysou Str.
Halandri-Att ika, Greece 15234

• GUATEMALA

Am edG elim cro Bau tista Mend ez
Digebos-Ministerro de Agricul rura
7 av 6·80 Zona 13,G uatemala

• GUINEA

C ipriano Cassarna
Min . of Rural Develop. & Agricul t.
MORA Cx P 71 # G uinea. Bissau
G uinea, Bissa u

Rui Miranda
DSFC Minisrerv of Rura l Develop.
MDR A C xP 7 1 - G uinea
G uinea, Bissau
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• INDIA

A. G. Ok.
Ministry o f Env ironment & Forests
Parvavaran Bhan an
CGO Complex. Lodni Rd.
New Delhi, India 11 003

j .P .L. S rivastava
Barrack No. 6. Hibner 1louse
Shahja ha n Road
New Delhi, India 110011

• ISRAEL

G ideon Kaidar
Kcrcn Kaycm crh Lcvisracl
P.O. Box 45
Kirvat l layim, Haifa 26103
Israel

j acob Markovitch
M inistr y o r the Int erior
2 Rupin St., Kinivnr Bcn-Guriom
Jerusalem , Israel

Menachcm Sachs
Kcrcn Kaycrncth Le israel
P.O. Box 283
Jerusalem. Israel 91002

• ITALY

Roberto Bcrnacchi oni
Floren ce Munic ipalit y
Piazza S igno ria L
Ftrenac, Italy

Alberto Bosco
Prom etco Spa
Via Torin o N. 181 Soommariva
Del Bosco, Italy

G iova nni Bovio
Via Casalis
Torino, ltalv 25

G tnncarlo Calabn
Minisrc ro del Agric urura
Via C losuc C arducci 5
Rom a, Italy 00 187
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Giuseppe C apello
Promcteo S PA
Via Torino N. 181Sommartvn
DcIBosco Del, ltalv

T onarell i Fulvio
Regione T oscan a
Via di Novel! 26 Floren ce
Florence, l ralv

Jean Paul 1...·1I11y
FAa of T hun Forest Res. Div.
Via Del le Terme dt Caracnlln
Roma,lraly 00100

Adalberro Lendvai
Ministero Acricoltura Forests
15 Pcr toraro Forcsralc
Breno, Italy

Jan T roc nscgaard
FAa of the Un ited Na tions
Via delle Termc di Caracalla
Rom a, Italy 00100

• JORDAN

Galeb Ab u arabi
Dept . of Fore sts & So il Conscrv.
c/o UNDP, P. O. Box 35286
A mma n, Jordan

• MALAWI

T rcssa Rosie Jalaie
Na t iona l Parks & W ild life
P.O. Box 30131
Lilon gwg B. Malawi

• MALAYSIA

A hmad A inudd in Nuruddin
Untvcrsttt Pcrt anian Malaysia
43400 UPM
Sc rda ng Selangor, Malaysia

• MEXICO

Juan M. Batres
Scrvtctos Sa rata SA DE CV
A,·. Chepultepec - 405
Mexico C ity, Mexico

lng. Jesus R. Ca rdona
Director G eneral de Nonnar ivid ad
A vcnida Progreso NoS Coyoacan
Districto Federal, Me xico 04 100

A lexjand ro Cont reras
Se rvicios Saraya SA de C V
Ave C hepultepec No. 405
Mexico C ity, Mexico

Jorge C uanalo De La C erda
Umdad Forestal San Rafael
A\' . 5 de Mavo e l
San Rafael, Mexico

lug. Juan M. Diaz Calero
Sc rvic ios Sarava, S. A. de C. V.
Av. C hapulrcpcc No. 405
Mexico C ity, Mexico

H igini o Padill a Garcia
Sec rcraria de Ag r. y Rec. H id raulicos
Gali lee Galu i no. 4408-8A Froee.Arb
Jalisco, Mexico

Rafael Hernandes Ochoa
Su b-sccretaric Forestal
A vc. ln surgent es Sur. No.476
Dist ricto Federal, Mexico 03010

Roberto Martinez Domingue:
Ind. Barca Q uimia de Mexico
Av. Division Del N on e
#1228-308,cr.Mexico 03020

Juan Jose Reyes
Sub-sccrerarto Forestal :
lnsurgcntcs Sur 476·8 Piso
Mexico C ity, Mexi co 96097

Ing. Basilio A . Rodriquez Hernandez
Unidadde Admin istracion Forestal
No.2, Cd . Guzmnu
[alisco, Mexico

GTE Con rado San do val Echaurc
Untdad de Ad ministracion Forcstral #2
Constitucton No. 343
Cd., Gu zman, [a lisco , Mex ico

lenacio Sanc he: Villasenor
AV Division del Norte 1228-308
Me xico DF, Mexico 03020

A aron Mastachc Mondra gon
SARH
A v. Progreso No.5 Co voacan
Me xico C ity, Me xico

• NEPAL

Dr. Su rya p.s. Dhungcl
Leaders Inc.
Ramshah Path
Kathmandu , Nepal

• NEW ZEALAND

Ne ill Coo pe r
Ministry of Forestry
P.O. Box 1610, Wellington
New Zealand



H ugh C ronwrigh t
Ph illips and Sm ith Limi ted
P.O . Box 69-028 G lendcnc
Aukland, New Zealand

• NORWAY
Per Stndrc Aas
Skogbrand Insurance Col
Radhusgt 23 B
Os lo I , Norway

Gunlcik Kaafjeld
Norwc igan Forest Service
P.O. Box 57
240 1 Elverum, N orway

Even Skredsvig
T he Nor wegian Fire Prot . Assoc.
Ncdrc Langgt. 20
T onsbcrg. N orway 3 100

• POLAND
Rysard Dzialuk
Sta te For ests
W arsaw, Poland

Ryszard Leja
A viat ion Se rvices
W arsaw, Poland

P. W ieckowski
Pczctcl
W arsaw, Poland

• PORTUGAL
Hermin io Bot elho
UTAD U niv . De T rasos Monres
Apartado 202
Villa Real, Portugal 500 I

Jose j oaqoi m More ira DnSilva
Dlreccao G eral Das Florestas
Av. joao C risostomo, 28
Lisbon , Port ugal

Jorge Men ezes .
Luso-American Dovel. Foun datio n
Rua do Sacrame nto a Lapa, 21
Lisbon , Port uga l 1200

[oao So ares
Direccao Gera l Das Plorcsras
A v. G oao C risosto mo, 28
USBOA, Portugal

Domingos Xavier Viegas
Univ. of Cotrnbrn
Dcp. Mech . Eng.-Fac. Scienc e
Cotmbra, Portugal 3000

• SENEGAL

Ndiaye Babacar
Se negal Forestr y Service
BPI831 Harm-Dakar
Se nega l, A frica

• SPAIN

Juan A lejand ro Forcadcs
Conse lleria De Economia y Hacien da
Palma Reial, 17
Palma de Mallorca , Spa in

Miguel A ng cl Borras Llabrcs
Cons. de Agric. Y Pesce
I'JE Part G Dc Torrcllu 1
Palma de Mallorca, Spai n

Rafael Gonzalez A udrey
j unta de A ndalucia, Espana
A uda de A ndalucia SjU, Spa in

Perc J. Morey Ballester
Conscllcrta Agr tcultura y Pcsca
PJE Part G uillermo de T orell a, 1
Palma de Mallorc a, Spa in 02269

Juli o Blasqucz C tdo nc ha
Jun ta de Cas t illa y Leon
Muro9
Valladolid, Spa in

Mateo Cas te llo Mas
Cons. de Ag riculture y Pcsca
Pje. Parrg. Torrclla I
Palma de Mallorca, Spain

Manuel de Entrambasaguas
G eneral itar Val cnciana CAP
A madeo de Sabova 2
Valencia, Spain

G uillermo Rivera Perez
G ene ralitar Vale nciana C A P
A madeo de Saboya 2
Va lenc ia, Spain

FCO , Rodriguez Silva
Junta De A nd alucia
Avda Eritana, No. I
Sevilla, Spain

Francisco Salas T rujillo
lara-j unta de A ndalucia
San Francisco Javi er, IY, 504
Se villa , Spain.

Ric ardo Velez
le ONA
Gran Via San Franc isco , N o. 35
Madrid, Spain 28005
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• TAIWAN
Ming-Ych C he n
Botany Dept.
Nationa l C hung Using Univ.
T aichung, Ta iwan 40227

Hslcn-Wcn C h ien
Ce ntral Poli ce Univ.
56 Shu [en Road
T advuan, T aiwan

Shu- Ling C huang
T aiwan For estry Bureau
56 Shu [en Road
T aipe i, T a iwan

Yuan-Sh ang Lin
Central Po lice Univ.
56 Shu [en Rd , Kuei San
T aovuan, Taiwan

King She rng Lu
Na t iona l C hung- Hs ing Untv.
Taichung. Taiwan 40227

T hom as Y.M. T ang
Ce ntral Police Univ.
56 Shu [en Road
T a Kang C hung
Kwc i Shan, T aoyun , T a iwan

• TANZANIA

Arthur I.M. Daltu
Forestry Departm ent
P.O. Box 426
Dar-es-Sal aam , Tanzani a

• THAILAND
Pannakap itak W anchai
Fore st Fire Cont ro l Thailand
Royal For est Dept .
Bangkok , Thailand

• TURKEY
Melih Ok ay
Gen. Directo rate of Forestr y
G azi/A nkara
Turkey
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Mustafa Pinnc ii
Gen. Directorate of Fo restr y
Gazi/A nkara, Turkey

Ismct Sen
G en. Directorate Forestr y
Ankara. Ga ai, T urkey

• UNITED STATES

Gay L. A lmquist
USDA Fores t Se rvice
P.O . Box 96090
Wash ington, OC 20013

Lawrence A mica rclla
USDA Forest Se rvice
5220 Nottinghill Lane
Fairfax, VA 2203 2

Dick Bacon
US DA Forest Se rvice
3 10 W . Milwaukee
Milwaukee, W I 53203

Bill Baden
Nation al Fire Protecti on Assoc iati on
Barrcrvmarch Park
Q oincy, MA 02269

Dan W . Bailey
USDA Forest Se rvice
Building 24A, Fr. Missoula
Missoula, MT 5980 1

Lee Barkow
Bureau of Land Man agem ent
U .S. Dept . of Int erior
W ashi ngton . D.C.

Susan Barra
USDA Forest Service Research
4955 Canyon Crest Drive
Riversid e, C A 92507

James C. Bares
USDA Forest Se rvice
389 1 NE Azalea Stree t
Hillsboro, O R 97 124

Enoch F. Bell
PSW Expe riment Scat ion
P.O . Box 245
Berkeley, C A 94701
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Steve Beck
Sha sta T rinit v Nat iona l Forest
P.O . Ilox 159
Hayfork, CA 96041

Lauren ce F. Benton
So uthwest Volunteer Fire Dept.
627 C rill Avenue
Palat ka, FL 320 77

John Beth ea
N at'] Assoc . of S tate Foresters
1829 Sharon Road
Ta llahassee, FL 32303

Lynn R. Biddison
C homorucs Ptrct rol
P.O . Box 14696
A lbuquerque, NM 87 191

Doug Bird
USDA Forest Se rvice
324 25th Street
Ogden, UT 8440 1

John C. Black
Bureau of Land Ma nagement
3905 Vista Avenue
Boise, ID 83 705

Robert L. Blackburn
Hale Fire Pump Co.
700 Spring Mill Aven ue
Conchohockcn. PA 19428

David Blakeley
Int erm ountain Research S tat ion
P.O . Box 8089
Missoula, MT 59807

Frank J. Ihlen
USDI Bureau of Ind ian Affair s
3905 Vista A venue
Boise, ID 83705

Ph ilippe Iloulle
Un ited Na tio ns
O ne Un ited Nat ions Plaza
New York , NY

Kimb erly Brandel
USDA Forest Service
1809 Irving S tree t NW
W ash ington , D.C . 200 10

George Brook s
USDA Forest Ser vice
1720 Peachtree Road N W
At lanta, G A 30367

Jim Brown
Int ermountain Research Sta t ion
P.O . Bo x 8089
Missoula, MT 59807

Paul Broyles
Na tio nal Park Service
Branch of Fire Man agement
30 56 Elder S tree t, Suite A
Boise, ID 83705-4707

Svlvta Brucchi
USDA Forest Service
3 10 W . Wi sconsin Avenue
Milwaukee, W I 53203

Lar ry Bryan t
USDA Forest Se rvice
Mount Hood N ational Forest
2955 NW Division Street Q
G resham, OR 97030

David B. Butt s
Na t iona l Park Se rvice
Int erior IlIdg. 18t h & C SI. NW
Washington , D.C.

Ron Bywater
Cal. Dept. o f Forestry Emp. Assoc.
924 En terprise Drive
Sacra mento, C A

Brian Cable
Elkha rt Brass
P.O. Box 1120
Elkhart, IN

Larry Camp
GSA
819 T aylor S treet
Fo rt W onh, TX 76102

A llen C arter
U.S. Fish & W ildlife Service
P.O . Box 349
Suffolk, VA 23320

T ony Castro
MA Dept. Environ . Mgmt.
100 C ambridge Stree t
Boston, MA 02202

Doris N . Cclarier
USDA Forest Serv ice
220 9th St reet NE
Washi ngwn, D.C. 20002

Dick C hase
US DA Forest Service Fire Lab
4955 C anyon C rest Dr ive
Riverside , C A 92507

Kent on C lark
USFS Pacific SW Regi on
630 Sansomc Strccr
San Francisco, C A 941 11

Frank T . Cole
U.S. Fish & W ildlife Service
390 5 Vista A ven ue
Bo ise, II) 83 705



Susan G. Conard
USDA Forest Service
PSW Stat ion
4955 Canyon Crest Drive
Riverside, CA 92507

RogerCorner
USDA Forest Service
NARTC Pinal Air Park
Marana, A Z

Dick Cox
USDA Forest Service
1720 Peachtree Road
Atlanta, GA 30367

A rthur Cree lman
PA Bureau of Forestry DER
P.O . Box 1467
Harrisburg, pA 17120

E.W. Cunningham
USDA Forest Se rvice
P.O . Box 96090
Washi ngton , D.C. 20090

O liver Davidson
Agency for Internation al Development
State Department, Room 1262A
Washi ngton, D.C. 20523

Jim Davis
USDA Forest Se rvice Fire Lab
4955 Canyon Crest Drive
Riverside, CA 92507

Ross Davis
Davis, Newman & Sc hrock
1100 To wer R Bldg.
Seatt le, WA 98101

John De [a Mater
Dept. of Natural Resources
1300 We st Clairmont Ave.
Ca ll Box 4
Eau Claire, W I 54702

Dr. Linda R. Don oghue
USDA Forest Serv ice
1407 S. Harrison Rd., Rm. 220
East Lansing, MI 48823

Roger D. Erb
Bureau of Land Management
18th & C Street , NW
W ashington , D.C.

Ray Evans
U SDA Forest Se rvice
11177 We st Brh Avenue
Lakewood, CO 80255

Bill Fischer
USDA Forest Service
Intermountain Fire Scie nces Lab
1'.0. Box 8089
Missoula, MT 59807

Joan Foote
USDA Institute of Norther n Forestry
308 Tanana Drive
Fairbanks, AK 99775

Les For tune
A laska Div. of Forestry
3700 A irport W ay
Fairbanks, AK 99709· 4699

Rich ard Foy
Aero Union Corporation
100 Lockheed Avenue
Cinco, CA 95926

Dan Francis
CA Dept. of Forestry
450 1 Sta te Highway 4
lone , CA

Francis Fujioka
US DA Forest Se rvice
Forest Fire Lab
4955 Canyon Crest Drive
Riverside, C A 92507·6099

Margaret Fuller
P.O . Box 148
Weiser, 10

Robert T . Gal e
USDA Forest Se rvice
P.O . Box 96090
Washington , D.C. 20090·6090

Steve Gallegos
USDA Forest Se rvice
880 Front Street, Room 5N 14
San Diego , CA 92188

Dennis Gardner
Dept. of Nat ural Resources
500 Lafayett e Road
St. Paul, MN 55 155

Chuck George
Intermountain Research Station
P.O . Box 8089
Missoula, MT 59807

A rmando Gonzalez-Caban
US DA Forest Se rvice
Forest Fire Laboratory
4955 Canyon Crest Drive
Riverside, CA 92507· 6099

John Graff
VA Dept. of Forestry
Box 3758
C harlottesville, VA 2290 I

Jim G rant
Arkansas Forestry Commission
P.O . Box 4523
Ashe r Station
Litt le Rock, AR 722 14
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Joe Grigal
C hc mo nics Industries, Inc.
P.O . Box 21568
Phoen ix, AZ 85036

Ralph G roehler
Advanced Innovation, Inc .
5500 Lincoln Drive, Suite 170
Minn eapolis, MN 55436

David A . Harch arik
USDA Forest Service
P.O . Box 96090
Washington , D.C. 20090·6090

Gordon W . Harris
Elkhart Brass Mfg. Co .
27 Warner Place
We thersfield, CT 06 109

Jim Haworth
Los Angeles City Fire Dept.
4373 Qu am Hill Road
Q uartz Hill, CA 93536

Ronald W. Hodgson
CA State University, Chico
Recr 560
C hien, C A 95929·0560

Mel Holland
Handau Inc.
1188 Bordeaux Drive
Sunnyvale, CA 94089

We s Hunter
Bureau of Land Management
Eugene , O R

Elmer Hurd
Alaska Div ison of Forestry
360 1 C Stree t, Suite 1058
A nchorage, AK

Bob J<lcob
Bureau of Indian Affairs
Box 446
Ft. Washakie, WY 82514

Edward F. Jacoby, Jr.
Supt. Forest Protection & Fire Mgmt.
50 Wolf Rd., Rill. 414
Albany, NY 12233-4254
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David jay
USDA Forest Service
630 Sa nsomc Street
San Francisco . C A 94 11t

Brenda Joyce Jenkins
USDA Forest Service
P.O. Box 96090, Room 3013·SB
WashinglOn, D.C. 20090·6090

W illiam K. Jen sen
USDA Forest Service
WincmaNF
P.O. Box 150
Chcmuit, OR 97731

Dave jolly
USDA Fo rest Se rvice
Southwes tern Region
5 17 Goid SW
Albuquerque, NM 87102

W illiam Jon es
World Bank
18 18 fl Street
WashinglOn, D.C. 20433

Robert Kambitsch
Bureau of Land Management
39 0 5 V ista Ave nue
Boise, ID 83705

Barry j . Kaplan
Hclivia International, Inc.
7353 S. Ivy Way
Englewood, CO 80112

Reid Kenadv
Washington Institute
P.O. Box 118
Duvall, WA 98103

Orin Kendall
USDA Forest Service
AFD Box 6 Airport
Missoula, MT 59802

A lan Kenney
Deputy Chief
C ity of Fremont
39 700 C iv ic Center Drive
Fremont, CA 94538
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BillKrushak
USDA Forest Service
Illue Ridge Road
HC 31, Box 300
Happy jack, AZ 86024

Joanne Land sberg:
USDA Forest Service PNW Exp.
1027 NW T rent on Avenue
Bend, O R 97701

John Langrell
C hcmon ics Industries, Inc.
3ZZ9 Valley Crest Way
Forest Grove. OR 97116

Chuck Lankesrcr
UN Develop . Programme
One United Nations Plaza
NewYork, NY 100 17

Ted Larse n
Ad vanced Inno vation , Inc.
5500 Lincoln Drive , S uite 170
Minneapolis, MN 55436

Mary Io Lavi n
U S DA Forest Se rvice
Division of RF oW 72
P.O. Box 3623, 319 SW Pine Street
Portland , O R 97208·3623

Harry Layman
NASF, N C D iv_Forest Resources
P.O. Box 27687
Raleigh, NC 27615

Dr. Bob Lee
U nive rsity of W ash ington
Co llege of Forestr y Ad- I0
Seattle, WA 98 195

S usan L. Leva n
U S DA Forest Service Products Lab
O ne Gi fford Pinchor Drive
Madison, WI 53705·2398

Merle S. Lowden
Private Consultant
4616 SW 25th Avenue
Portland, OR 97201

G eorge Lundy
Melex USA
1221 Front Street
Raleigh, NC

W ill iam Main
U SDA Forest Se rvice
1407 S. Harrison Rd.
Room 220
E. Lansing, MI 48823

Vyw Malin auskas
Forest Se n-icc Product s Lab
O ne G ifford Pinchor Drive
Madison, WI 53705·2398

j im Mann
U SDA Fo rest Se rvice
P.O. Box 7669
Missoula, MT 59807

Ro bert E. Martin
CA U n iversity of Porcsrrv
145 Mulford H.ll
Berkeley. CA 94720

William McC leese
U SDA Forest Se rvice
9729 Loch Linden Ct.
Fairfax, VA

C athie McClu ng
Prescott Na tional Fo rest
344 S. Cor tez Street
Prescott , AZ 86303

G erard McCormick
C ity of Frem ont
39700 Center Drive
Fremont, CA 94538

Morris McCutcha n
U SDA Fo rest Se rvice
Forest Fire Lab
4955 Ca nyo n C rest Drive
Riverside, CA 92507·6099

j im McFadden
Fire Ch ief
635 N S anta Rosa
Sa n Luis O bispo, CA

George Menncl
USDA Forest Se rvice
630 Sa nso me S treet
Sa n Francisco , CA 94111

Earl Meyer
W I Dept. of Natura l Resources
P.O. Box 792 I
Madison, WI

jerry Mo nesmith
USDA Forest Se rvice
4218 Kincaid Court
Chanti lly, VA 2Z021

Rich ard E. Mo ntague
Incident Mangcmcn t Co ncepts
1465 Anoche G len
Escondido, CA

Rich ard Mullavey
N ortheastern Compact
10 Ladybug Lane
Concord, N H

Robert Mutch
USDA Forest Service
P.O. Box96090
Washington , D.C. 20090·6090



Ron Neitzel
Hypro Corp.
375 Fttrh Avenue NW
New Brighton, MN 55112

Robert Nelson
N H Division Forests & Lands
P.O . Box 856
Conco rd. Nf l

G reg Nel son
Hypro Co rporation
375 Fif,h Avenu e NW
New Brighton, MN 55 II Z

Jill Nelson
Hypro Corporation
375 Fifth Avenue NW
New Brighton, MN 55112

Wi lliam M. Neville
NFPA
Bartcrvmarch Park
Q uincy, MA 02269

Corbin L. Ne wman, Jr.
USDA Forest Se rvice
ZSpring: Street
Bradford, PA

J. David Nicho ls
JPL
4800 OakGrove Drive
MIS 168·522
Pasadena, CA

S ig Palm
USDA Forest Se rvice
370 Reed Road
Broomall. PA 19008

Ne il Paulson
Coconino Nationa l Forest
2323 E. G reenlaw Lane
Flagstaff, AZ 86004

Dennis Pendleton
US Forest Se rvice
201 East 9th Avenue
An chorage, AK

Lynn Penrod
USDA Forest Se rvice
P.O . Box 96090
Washington, D.C. 20090·6090

Jay Perkins
USDA Forest Se rvice
Klamath National Forest
U I2 Fairl anc Road
Yreka, CA 9609 7

Don Peterson
Monsanto Company
80 1 EMain Street
Onta rio, CA 91761

Charles Philpot
USDA Forest Se rvice
P.N . Experiment Station
Portland, O R

Loren Poore
CA Dept. of Forestry & Fire Prot.
14 16 9,h Street
Room 1653·7
Sacrament o, CA 94 244-2460

Stephen J. Pync
ASU West
152Z1 North 6 1stAvcnue
G lendale, AZ 85306

Tom Qu inn
Retired Forest Se rvice Employee
3 janich Lane
Sheridan. WY

Michael Rains
USDA Forest Service
370 Reed Road
Broomall, PA 19008

Phillip V. Range
Bureau of Land Managemen t
3905 Vista Ave nue
Boise, \I) 83705

Gordon Reinhart
USDA Forest Se rvice
2517 SW Hailey Avenue
Pendleton, OR

Carol Rice
US DA Forest Se rvice
Forest Fire Lab
4955 Canyon Crest Drive
Riverside, C A 92507 ·6099

George Roby
USDA Forest Se rvice
Angeles NF
70 1 N Santa Anita Avenue
A rcadia, CA 9 1006

Richard Rotherme l
USDA Forest Se rvice
Intermountain Research Station
P.O. Box 8089
Missoula, MT 59807

Mike Rotonda
USDA Forest Service
Southwestern Region
517 Gold SW
Albuquerque, NM 87 102

Bill Russell
USDA Forest Se rvice
Southwestern Region
517 Go ld SW
A lbuquerque. NM 87102
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Lucy Salazar
USDA Forest Se rvice
4955 Canyon Crest Drive
Riverside, C A 92 507

Walt Schopfer
BLM·MSO
P.O . Bo x 36800
Billings, MT 59107

W ayne Smith
Smi thway Central Ltd.
P.O . Box 4022
Federal Wa y, WA 98063

Lowell V. Smith
Nevada State Div. of Forestry
20 I S. Fall S tree t
Carson C ity, NV 89710

Wi lliam T. Sommers
USDA Forest Se rvice
P.O. Box 96090
Washington , D.C. 20090·6090

Jim Sorensen
USDA Forest Se rvice
1720 Peachtree Street
Atlant a, GA 30367

James E. Stone
USDA Forest Se rvice
324 25th Srrccr
Ogden, UT

Ken Strauss
USDA Forest Servi ce
3 10 W Wisconsin Avenue
Milwaukee, W I 53203

A rt Sutton
Forest Management Division
P.O. Box 30028
Lansing, MI 48909

Robert M. Swinford
USDA Forest Se rvice
P.O. Box 96090
Washingto n. D.C. 20090

Richard L.Taylnr
Hale Fire Pump Co.
700 Spring Mill A venue
Conshohocken, PA 19428

89



MEETING GLOBAL W,LDLAND

FIRE CHALLENGES

Ken T errill
SD Division of Forestry
445 East Ca pita l
Pierre, SD

Dave T homas
USDA Forest Se rvice
Lo lo N ation al Forest
Fan Missoula, Bldg. 24 A
Missoula, MT 5980 1

Howard Thronson
WA Sf. Dept. of Na tural Resources
4224-6th Ave. SE, Bldg. 5
Lacey, WA 98503

Mark Traltk
Melex USA
1221 Front Street
Raleigh , NC

Roger T rimble
USD! Bureau of Land Man agement
18th & C Stree t NW
Washington, D.C.

Douglas Volrolina
Florida D ivision of Forestry
2760 26th Aven ue Dr. W .
Bradent on , FL 34205

Dale Wade
US DA Forest Service
Rt. I , Box 182A
Dry Branch, GA 31020

Paul Weeden
USDA Forest Service
P.O . Box 96090
Washington, D.C. 20090-6090

Meredith W elrmcr
US Fish and WildlifeService
R. R. I , Box 448
Indiahoma, OK 73552

A llan J. West
USDA Forest Se rvice
P.O . Box 96090, Room 30 13-SB
Washington, D.C. 20090

Dick Weyrick
University of Ne w Hampshire
James Hall, Forest Resources
Durham, NH
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Olin D. White
New Jersey Forest Se rvice
Station Plaza, Bldg. .5 eN404
Trenton, NJ 08 6 25

j ames B. Wh itson
Florida Di vision of Forestry
3 125 Conne r Blvd.
T allahassee, FL 32399-1650

Jerry L. Williams
Consultant
2531 West Ca mino De ln [ova
T ucson, AZ 857 4 1

W ayne Wi lliams
USDA Forest Se rvice
A FD, Box 6, Airp ort
Missoula, MT 59802

jack W ilson
IllFC/BLM
3905 V ista A venue
Boise, ID 83705

Robert W insto n
Bosto n Fire Dept.
456 Linco ln S treet
Duxhury, MA 027 72

Martha Witt
USD I-Bureau of Land Management
lSrh & C Stree t NW
Wa shington, D.C.

C indy W olf
BLM-IllFC -NWCG
3905 Vista A venue
Ro ise,I D

Dave W right
A llegh en y Nat ional Forest
14 Verbec k
Warren , PA 16365

T ed Zrclak
USDA Forest Se rvice
370 Reed Road
Broomall, PA 19008

• VENEZUELA

Luis Ycgrcs
U nivcrsidad de los Andes
Av 6 # 16-83
Merida, Ve nezuela

• WEST GERMANY

johann G .Go ldammer
U niv. of Prciburg, Dept . of Forestry
Bcrtoldstr. 17, D7800
Frcibu rg, West G ermany

Pet er Lex
Berirksrcgicrun g Lucncburg
Kirchweg 2A , D-21 26 Adendo rf
F R, Ge rmany
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Definition of Issues
and Barriers from the
International Survey

Definition of Issues

• Wildland/Urban Interface-urban development and movement of popula­
tions into h ith erto undeveloped wildland areas has created many problems
for fire managers including increased fire hazards and risks, increased need
for fire prevention programs, complicated and conflicting fire suppression
tact ics and strategies , increased demands on limited fire suppression re­
sources, and increased losses of human lives, homes, and natural resources
due to catastrophic fires. '

• Public Awareness-th ere is a general lack of awareness, approaching ind if­
ference,on the part of the general public and governmentalofficials, relating
to fire risk, prevention, and suppression, as well as the n atural role of fire in
ecological systems.

• Local or Regional Climatic Conditions-conditions which are conducive to
th e spread of wildfire, including h igh air tempera tures, low humidity,winds,
drought cond itions , etc.

• Fire Policy and Planning-lack of overall fire management policyrelating to
risk assessment, the use of prescribed fire, fire prevention, contin gency
planning, and legislation, regulation and enforcement , etc.

• Inadequate Resources-inadequate, outmoded , or unavailable firefighti ng
equipment, technology, tra ined personnel, and/or fire command struc ture.

• Organization and Coordination-refers to a lack of a central nation al fire
organ ization, with responsibility for organizing and coordinat ing, and/or the
lack ofcoord inatlon or cooperat ion between local, regional and national fire
o rganiza tions,

• Training and Technology Transfer-Training and knowledge of tech no­
logical applicat ions isoften lack ing. Tra in ing of personnel and fire manag­
ers often receives low priority compared to other duties.

• Safety and H ealth-Safety considerations and long-term health risks for
firefighting personnel. Also includes public health and safety issues related
to wildfires, prescribed burning, atmospheric polluti on . .



• Funding- inadequate domestic budgets to finance recognized training, pre­
vention , suppression , and public education needs within country; lack of
foreign currency to pay for assistance from the international community;
lack of fund ing to finance assistance to other countries.

• Fire R esearch- need for more regional and local fire research to provide
relevant information on risk assessment , fire detec tion , fire behavior, sup­
pression methods, ecologica l role, and environmental effects (both positive
and negat ive).

• Communication s (equlpment j- dnadcquare, outdated communications
equi pment; compatibility problems between equipme nt of different organ i­
zat ion s, countries.

• Language and Cult u re-experienced fire personnel and fire managers may
lack multilingual skills and kno wledge of the culture and customs of
coun tries o ther than their own.

• Natural Ignit ion (Ligh tn ing)-a major cause of wildland fires.

• Agric ulture/Fores try Relat ed Fire- assoc iated with agricultural and forestry
prac tices, incl ud ing indi sc riminat e forest and brush land clearing (slash and
burn) , burn ing to "enhance" forage production, etc.

• Arson or N egligent Flre-inten rlon al setting of fires for various reasons
inclu ding,driving game an imals in to th e open for hunting, to gain temporary
emp loyment in the subsequent fire control efforts, harassment, etc.

• In creased H azard and Ri sk-due to lack of an act ive hazard reduction
program (i.c. prescribed burn ing, grazing, etc .) to reduce fuel loading, fuel
ladders, etc. in wildlands.

• Economic Conseque nces- inclu din g expend itu res of limited financia l re­
sources to suppress wildfires; loss of economic produ cts such as timbe r and
forage;adverse effects on recreation ortourism based econom ies;conve rsion
of areas to less valuable vegetative types.

• Env iro nmental Consequences and Ecosystem Effects-including soil ero­
sion, wate r qua lity degrada tion , increased risk of flood ing, effec ts on soil
fert ilityand produc tivity, and destruction or mod ificat ion ofwildli fe habitat;
local ized and regional at mospheric pollut ion from smoke; and favorable
env ironmental effects.

• Potential G lobal Conse quences-con cern for global warmin g, cl imate
mod ificat ion, etc.

• O verall Env ironmen tal Policy and Planning-lackofoverall environmental
policy to guide development of fire pla nning. Such a policy wou ld prov ide
a co ntext for further act ion and would recognize the benefits of fire as well
as the negative effects.
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• T errain and Logistics-mountainous, isolated and inaccessible terrain in ­
h ibits the early detection and rapid response needed to effectively and
efficiently combat wildfires.

• Vegetat ion and FuelT ypes- particularlyconducive to ca tastrophic wildfire:
very flammable, rapid spread rate, con t inui ty, etc.

• Slash and Bum For est Co nve rs ion- specifically refers to th e practice,
prevalent in tropical forests, of intention al cutting and burn ing of th e forest
vegetati on to clear land for agriculture. Severe eros ion and nu tr ient
dep letion usually results.

• Other- permafrost; deep burning peat fires; high intensity, low frequency
fires, etc .

Definit ion of Barriers

• Communicat ions-lack of multilingual capability of ftrcflghring personnel
and experienced fire managers; lack of knowledge or experience relating
to foreign travel, cu lture, and customs; and lack of knowledge of interna­
tional agency capabilities.

• Bureaucratic and/or P olitical- procedural probl ems related to travel docu­
men tation requirements. fore ign travel limitations, paymen t/reimburse­
ment, customs restricti on s and import duties on equipment, and subsequent
lengthy delays.

• O rgani zat ion and Coordinat ion - Lack of nat ion al organizat ion in either
the "host" and/or "assisting" countries with respon sibil ity and authority to
coord inate the requests for and assignment of firefighting resources.

• Strained or H ostil e R elations- Regional conflicts, border dispu tes, po litical
differences, and/or other hostile relations between countr ies.

• Logisti cal Difficulties-Geograph ic isolati on, remote locat ions within
cou ntry, lack of roads or other transportation systems, etc., affecting the
ava ilabi lity, transportat ion and managment of resources.

• P rovincial P erspeetive- a local or nati on alistic perspect ive rather than
region alorglobal. There isresistanceon th epart of indiv iduals, organizat ions,
or governments to accep t Houtside" assistance or try new techniques or
methods . Conversely, th ere is a similar resistance to extend assistance to
oth ers outside of the local area.

• Misdirected Resou rces-misplaced gove rnment priorities in direc ting in..
terna tiona l assistance, resulting in ineffec tual use of resources, i.e., less
pressing problems receiving attention at the expense of more significant
issues or areas of need; lack of criteria for interven tion and/or assistance.



• T raining and Technology-varying degrees of wildland fire traini ng and
technological capability between nations and a poor understanding of the
differences and similarities.

• Funding- includes the source (local, national, or internat ional); inadequate
levels; lack of foreign currency to pay for outside assistance.

• Equipment and Orga nizational Compatibilltv-cornmun ications, fire ap­
paratus, specia lized equi pment, etc.

• Apathy-apparent lack of concern or commitment on the part of govern­
ment officials to bring about improved international cooperation in fire
management.

• Insuffi cient TrainedPersonnel-shortageoftrained, experienced personnel
to send abroad to assist o ther countries; in some instance s this is a seasonal
shortage, where fire act ivity in home country limits availabiltyof personnel
[ 0 assist in other regions .

• Timing of Risk-periods of greatest fire risk are the same in neighboring
countries, limiting availability of resources to assist those cou ntries.
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