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RESUMO

Dados recentes sugeremgue Rortucgl e Brasil témvisto umaumento no mivero de incddrdios florestais eméreas
protegidas. EnPortugal, entre 1992 e 2003 anmédia arval de rea ardida emdreas protegidas foi de 10 418 ha
e 1o periodo 2001-2005 de 16 025 ha. NoBrasil, todavia, o Estado de Santa Catarina goresentou um decréscino
ronirero de indddics. Gonlase nestes factos, os dojectivos principais da presante investicagio s8o: aplisar
a incidéncia, a severidade e as causas dos incdndios florestais em dreas protegidas emantoos os Estados e
estudar os impactos das politicas de prevencio e aarkate, lem como as estratégias e modelos inplarentados
na recuperacio das areas ardidas.

Palavras chave: dress protegidas, risco de incéndio flarestal, areas ardidss.

ABSTRACT

Recent data suggest that both Portucgl and Brazil have seen an increase in the rnunboer of forest fires in
protected areas. In Portugal, between 1992 and 2003 the arrual average area burmed in protected areas was
10,418 ha ard in the periad 2001-2005 was 16,025 ha. Nevertheless, inBrazil, the state of Santa Catarina
stards ait as the state recording a decrease in the ninber of fires. Based an these facts, themaindojectives of the
presatt research are to aralyse the incidence, severity and causes of farest fires inprotected areas inboth
contries and to assess the inpacts of prevention and aondost policies as well as the strategies and models
implemented in the recovery of umed aress.

Keywords: protected areas, wildfire hazard, lumed aress.

RESUME

Dorées récantes montrent gue le Rartuggl et le Brésil ant vu augnenter 1e nodore des incendies de forét dans
les aires protéofes. AuRarticgl, entre 1992 et 2003, lanoyare arielle d’ aive rilée dans les aives protéofes
aété de 10 418 ha et attre 2001 et 2005 ce 16 025 ha. Raxrtant, auRrésil, 1/état de Santa Catarina a ewegistré
ure dimrution danodore & incardies. Devant ces faits, les dojectifs principaix de cette rederde sat 1'arslyse
de 1’ incidence, s&vErité et causes des incardies de forét dans les aives protéogs des daux pays et 1'énde des
anséouences des politiques de prévention et aarat ainsi que les stratégies et modeles davelgopées pourr 1la

Motsclé : airesprotégfes, risqed incardie de féret, aireskr(ilées.
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InbrodctHo

Protected aress are designed for the protection
ard meintenance of the exolagical diversity and the
refral and ailtiral resaurces fesired in these aress
throuch 1egpl ar other effective means. However, the
farest fireswhich rearratly affect these areas could
axtribute to the degradation of the lardscape, the
destmuction of their ecosystans ard toa darce in terms
of their emlagical ad ecoamicvalue. Inaddition to
these ansequances, farest fires aotribute togldel
warmirng due to gresriouse gas enissians. Brazil, for
instance, axtribures with 3% of the total gresiuse
ops anissians acoarding to the parareters of the Koo
Protocol (Pereira et al., 2004) ard aut of this, 65%
aare frandefarestarion ard farest fires'.

Despite all prevention and sugpression measires
implarented over the last few years, recent data
suggest that both Portuggl? and Brazil have seen an
Increese iInthennberof farest fires inprarected aress.
Based on these facts themain dojectives of thepresat
Eper are: aplyse the incidaxe, severity arnd causes
of forest fires inprareted aress InRrtuepl ad Brazi 1,
characterised by different geographic and aultural
realities; assess the impacts of prevention and
suporession policies as well as the strategies and
mockels inplavented in the recovery of umed aress.
Given the larger extansion of the Brazilian tervitary
when conpared to Portucgal, we goted for taking into
amsideration in this study anly the state of Santa
Catarire’.

The National Network of Protected Areas in
Rartirgl is axstitured by protected aress of retianl
interest carprising the categories of natiael park,

ratiral reserve, rafiral perk, ratural monett, ad
also by protected aress of regiaal ar lacal interest
designated protected landscapes. There are also
private protected areas, which are comonly named
«sitesofhiclagical irterests.

TnRrazil reture caservaticnunits are divided irto
Use Conservation Units. Integral Protection
Creervatian Thits inchice the categaries of Rolagical
Station, Biological Reserve, Park, Natural Maumernt
ard Wildlife Refuge. These aimbasical ly at pravcting
e axrservaticn whi le allowirg the indivect use of
the units’ natural resorces'. The Sustaineble Use
Cmservation Uhits are designed to carbine rature
axservaticn with the divect use of part of the units’
Protected Aven, Relevart Bolagical Trirerest Reserve,
Netiawl Forest, Extractive Reserve, Fauna Reserve,
Sustainable Develoorent Reserve, Private Natural
Heritage Reserve. In the State of Santa Catardira there
are 14 federal aaservationunits (Teble 1) ad 9 state
aaservaticnunits (Teble2) .

A questiamaire was sent cut by e-mail toall
protected areas of both contries, except areas
amstituted exclusively by marine reserves. The
questiaraire was structred in 5 sectians: dimensian
adcaess of faest fires, firepreaticmessres, fire
surveillance, fire suygoression ard recovery of louamed
aress, amounting toa total of 50 questians.

In Rartiegl a total of 28 questiareires were st
toall parks, protedted lardscgpes ardretural reserves ®
(Table 3) ; we have excluded fram this study the

Table 1 - Total Nurber of Federal Gmservation Units in the State of Santa Catarina.

Conservation Unit Area (ha) Establish Date
I MalaPrelaEcological Station{4]
Carijé Ecological Station (2) 712 Decree n. #4.656,/87
Serra do Itajoi National Park 57,475.00 Decree 04,/06/2004
Sao Jooguim MNational Park 42,837.00 Decree n. 50.922/ 61
Araucdrias National Park (3] 12,841.00 Decree 19/10/2005
| Arvoredo Marifime Biclogical Reserve (1) 17,600.00 Decree n. 99.142/ 90
Anhatomirim Envi | Protection Area (1) 3,000.00 Decree n. 528/92
Boleia Franca Envi tal Profection Area (1) 156,100.00 Decree n. 14,/09/2000
Serras das Abelhas e Rio da Prata Relevant Ecological Interest Reserve 5,025.00 Decree 005,90
Cagador Mational Forest 710.44 Implementing Order n. 560,/68
Chapecs National Forest 1,606.00 Impls ing Order 560/68
Ibirama Mational Forast 570.58 Decrea n. 95.818/88
Trés Borros National Forest 4,458.00 Impl ing Order n, 560,/1948.
Pirajubaé Maritime Extractive Reserve (1] 1,444.00 Decree n. 533/92
Total 304,379.02

Saurce: TRAVA - Instituto Brasileiro doMeio Abiente e dos Reaursos Neturais Raovavels (Rrazilian Institute of
Frvirament and Renewable Natural Resources) , 2006.

* Aooording to the Bviramental Resesrch Institute of Arvezmia carbon diakide
anissians resulting frandefarestation and farest fires inAvezmia amort to
mae ttenttedobled treanissias de tottehamirgof fossil fiels intheatire
contry. 20 million tans of carbon diaxide are released amuelly into the
atmosrere fronthe humirg of fossil fiels, viile forest fives anddefarestation
relesse Hmilliontas.

2We anly included in this paper protected areas inmainlard Rortuggal .

* The area of the State of Santa Catarina is 95,985 kiR, whereas the area of
ainland Bortugal is 88,500 kit

(1) Net included in the study ecause this is anerine arservationunit;  (2) This
isamagroe ares; (3) Althoch the unit hes retumed the qestiareire, ithes
1ot been aonsidered as the wnit vas aily estadlished in 2005 ard is yet to recard
aforest fire; (4) Nocbta availddle;

* Exogpt far the cases 1aid doan in the Netriael Systemof Gnservatian Units.

*Te didrot inchide inarr arelysis the Berlerges Natural Reserve, since this
isanidlad.
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raminirg protected aress, since they are inprinciple
lesswilrerable to farest fives. nly 15 qestiareires
were returmed, represanting a coverage ratio of $4%.
Still, the rebmed qeestiaraives represat 3% of the
runber of forest fires and 94% of the total burmed
area, thuswe can axsider the sanple as significant.
The regomse franthe aaservatian wnits of the State
of Santa Catarina wes extraardirery, since all state

toatotal of 17 gestiareires.
Table 2 - Total Nunboer of State Conservation Units - State of
Santa Catardina.
Conservation Unit Area (ha) Decree/Established
Serra do Tabuleire State Park 87,405.00 Decree n. 1.260/75
Serra Furada State Park 1,329.00 Decree n. 11.233/80
Sassafras State Biological Reserve 5,223.00 Decrean. 2.221/77
Canela Preta State Biological Reserve 1,899.00 Decrees 11.232/80
Aguai State Biclogical Reserve 7.672.00 Decree n. 19.635/83
Argucdrios State Park 612 Decree n. 293,/03,
Fritz Pl State Park 740 Decree n. 797,/03
Ric Canoas State Pork 1,200.00 Decree n. 1.871/04
Acarai State Park &,667.00 Decree 3.517/05
Total 112,747.00

Samrce: TRAVA - Trstitito Brasileiro doMeio Arbiente e dos Reourscs Neturais
Renovavels (Brazilian Institute of Enviromment and Reneweble Natural
Resources) , 2006.

Table 3 - Tdentificarion of the protected areas in
Portugal which have returmed the questiaraire

in Portugal and SantaCatarina

Forest fires are a severe prablem that has been
affectirng Rartuogl over the last fewdecedes, inchuding
the protected areas, which have seen the situation
Jeaare mare seriaus since thenunber of farest fires in
protected areas has increased considerably since
1992. The maximum number of occurrences was
reached in1998 ard 20007 (Figure 1) . The years 2003
ad 2005 presanted the largest bumed area recording
28,272.90 ha and 20,432.44 ha, respectively
(MAROITR, 2006) . Between 1992 ard 2005 the arrual
average area burmed was 10,418 ha ard in the period
2001-2005 about 16,025 ha.

In 2005, according to the Portuguese Forest
Service, the total forest area burmed amounted to
325,226 ha in the Rortiuguese territary aorrespading
toaratedf 3.65%. This figre is slidtlyhiderttenthe
3.19% rate reqarded in thet save year by the Rrtiguese
Network of Protected Areas (IQN, 2006) , which is
nonetheless worrying, since protected areas are
intended for the safeguard and anservation of the
ecological diversity and the natural and cultural
resources. 'The aonsequences in terms of biodiversity
loss arerct gererally assessed, it they are cartainly
Inportant, since in2005, for instance, 35% of thearea
bumed was identified as Priority Area for Nature
Cxservatian.

Protected Area Area (ha) Establishment Date
Peneda-Gerés National Park 69,592.50 Law Decree n. 187/71
Alvao Natural Park® 7,202.66 Law Decree n. 237/83

Vale do Guadiana Matural Park 69,669.30 Reg. Decree n. 28/95
Serras d'Aire e Candeeiros Natural Park 38,392.53 Law Decree n. 118/79
Serra de Sao Mamede Natural Park 56,058 87 Llaw Decree n. 121/89
Sudoeste Alentejano e Costa Vicenting Matural Park* 60,485.05 Law Decree n. 241/88
Sintra-Cascais Natural Park* 14,450.85 Low Decree n. 292/81
Montesinho Matural Park 74,544.62 Law Decree n. 355/79
Litoral Norte Natural Park* 1,316.64 Law Decree n. 357/87,

Ria Formosa Matural Park 17,900.92 Law Decree n. 45/78
Serra da Estrela Matural Park 99 478.05 Law Decree n. 557/76,
Arrdbida Natural Park* 11,054.74 Law Decree n. 622/76

Douro Int ional Natural Park 87,011.26 Law Decree n. 8/98

Tejo Internacional Natural Park 23,728.05 Reg. Decree n. 9/00
Serra do Agor Protected Landscape ™ 373.40 Law Decree n. 67/82

Serra de Montejunto Protected Londscope

4,5 Reg. Decree n. 11/99

Albufeira do Azibo Protected Londscope®

4,897 Reg. Decree n. 13/99

Corno do Bico Protected Landscape

2,175 Reg. Decree n. 21/99

Lagoas de Bertiandos e Sao Pedro dos Arcos Protected Landscape

346 Reg. Decree n. 19/00

Arriba Féssil da Costa da Caparica Protected Landscape 1,551.50 Law Decree n. 164,/84

Sapal de Casiro Marim e Vila Real de Santo Anténio MNatural Reserve* 2312 Low Decree n. 162/75
Estudrio do Tejo Natural Reserve* 9,846.48 Law Decree n. 565/76

Dunas de Séo Jacinte Natural Reserve ™ 733.52 Law Decree n. 41/79

Paul do Boquilobe MNatural Reserve 817.62 Law Decree n. 198/80

Estudrio do Sado Natural Reserve® 17,206.06 Law Decree n. 430/80

Serra da Malcata Natural Reserve® 16,158.66 Law Decree n. 294/81

Paul de Arzila Natural Reserve* 586,76 Law Decree n. 219/88

Lagoas de Santo André e da Sancha Matural Reserve 3,123.39 Reg. Decree n. 10/00

¢ However, the sanple will axsider aily 16 anservationunits, since the
Araucarias Netiamal Park was anly established in 2005 and has ro records
fforest fires,

e cata recprding 2006 farest fives isyet tobe validared by the Institute far
Neture Grsenvetion ard therefare it is still not avadladle.
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Fig. 1 - Ewlution in the rinboer of farest fives andbumed area

Although the concem with the protection of the
refral herdtaoe acpinst five arose effectivelywith the
establidhment of protected areas, the results of the
questiamaire showus that inmost of the protected
areas the largest fives toaffect themooaryed after
2000 (Teble 4) . We should point at thet in therebiral
parks of Mmtesinho, Douro Intermaciarl and Serra
da Estrela the amual average area burmed is higher
then 1,000 ha. If we ansider the bumed area in the
Paredh Gares Nattiaml Park in 2006, which aostitutes
o far the year with the highest rate, the averacelred
area since 1992 is alsohigher than 1,000 ha (1,109m8) .

Tre data available coeming the causes of fires
inprotected aress are inooclusive, since the great
mejarity of ccarrences were ot irvesticated ar the
regilts of the irvesticptimwere incachusive. Howsver,
it isdlear ttet e cases of faest fivesare dlearlyhmen,
such as accident, negligence and arsm.

TnBrazil the nindoer of farest fives inprotected
aread’ hes increased significantly framl, 74 fires in

Table 4 - Targest Fires, per year of occorrence, in Portuggl.

Area(l) Average Area Burned
Protected area Yeor(1) [ha) (1992-2005)(2)
Serra de 5. Mamede Natural Park | 2003 13,35 B15
Douro Internacional Matural Park 2003 1,3 1,306
Serra da Estrela Natural Park 2005 4,772 4,178
Peneda-Gerés National Park 2006 3,945 763
Serras d'Aire & E::deelros Maturel 2006 2,997 879
ri
Montesinho Matural Park 1998 | 1,185.51 1,529
Vale do Guadiana Natural Park 2003 1 318
Ria Fermosa Natural Park 2004 173 31
Teje Internacional Natural Park 2002 2932 48
Cormo do Bico Protected Londscape | 2006 150 No data*
lagoos de Beriandos e 50 Pedro 0 0
dos Arcos Protected Londscope
Arriba Féssil da Costa da Caparica
199 g
Pratected Landscape © 53
Serra de Montejunto Protected 2003 223 No dato®
landscape
Poul do Boquilobo Matural Reserve | 2003 12.8 1
Llagoas de Santo André & da Sancha 2006 0.006 05
Natural Reserve

Samrce: (1) Suvey, 2007; (2) Institure farNeure Gservatian, 2006.
*7s protected arees of regiasl interest, the fives thet coorhere arernct recorded.
since these aress are not meneged by the Institute far Neture Gnservation

®Based i a sanple of gppraxdnetely 50% of the Brazilian states (Santos et
al., 2006) .

the pericd 1983-1987 to 19,337 between 1998 and
2002 (Santos et al.,2006) . The data suplied by TRAVR
also support this analysis, with 2002 and 2003
recording hich levels of himed ares, even thaugh the
highest levels have been recorded in 19% (Figre 2) .
Over that periad the State of Santa Catarina, witha
total area of 95,985kt corresponding to 1.12 $ of
the Brazilian territary, fesnot ailylesn the Brazilian
state that reqorded a decrease in the ninboer of farest
fires, ut also the state with the sreller rinber of
ooourrences, decreasing fran 36 in the 1980s to 22
Ietween 1998 ard 2002, which correspands to 0.11%
of fives inpratected aress inall Brazi lian states.

S8 ggyEyERE

| saaidlal

1002 1903 1904 1005 1006 1007 1906 1000 2000 2001 2002 2003 2004 2006
Yoars

== B aren (ha) —s— M. of forest fires

Sarce: TRAVA - Instituto Brasileiro doMeio Anbiente e dos Recursos
Neturais Reovavels (Brazilian Institute of Bwirament and Reneweble
Natural Resources) , 2006.

Fig. 2 - Bwolurim in the ninber of farest fires inState

Intle state of Sata Gatarire at of the axsenation
wnits under study recorded fire ocarrences; anag
these we should point aut the Trés Barras Natiaml
Park with 12 occurrences, which affected areas
Ietween 1 ard 13 hectares with pine vegetation and
agriailtiral lards ard Serra do Tahuleiro State Park,
the laropst anservationunit of the state, carprising
1% of the state’ s territary, with 3 coorraxes, which
affected aooraxinetely 4 ha of hertaceaus veogtation.
Aoy the prdeeble causes we should point aut pesture
rerovation, followed by unknown causes arnd arsm.

Inkalaxe, the incidee of farest fives inprotedsd
aress in Rortugpl ard Santa Getardre is very differat
Tut we should point out an important interarrual
cdrarge. Still, wewere able to identify comm causes
as in both case-studies the human causes are
predominant .

The prevention of farest fires in protected areas

Fram the answers to the questiaraire it becares
clear that all protected aress in Rartical adkowlede
the edistae of apolicy of protedtion of farests agpinst
as theirmeinpriarities. Treactive participationof the
protected aress in fire s poression istot soevidat since
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ailyniredf theprotedted aress have initial attadk teas
praeerly equipped. This is definitely thewsek lirk as far
as the recovery of umed areas 1s caxemed as little
attatrimispaidtothis intheprotedtion of farests.

The menagement of protected areas of naticwal
Interest inRatiegl isaconpetacy of the Institute far
Neture Gservation (IAV)°. The Institute established
in its report far 2005 the following topics as themain
pdarities inteme of trepraredtionof the forests acpiret
fire: decrease thelimmed aren, especially inprdarity
areas for nature onservation as the most valuable
elagical aress, red e thennberof ignitias, redie
thewilrnerability of these areas ard, finelly, manitar
and restore burned areas. These dojectives are
effectively adkowledoed as priorities by procected
areas (Table 5), which also aim at improving
suppression efficacy and pravoting a nore effective

Teble 5 - Qojectives of the farest fire policy in Rrtiepl .

Number | %

Decrease burned area 11 73

Reduce number of ignitions 10 |66

Reduce vulnerability of the areas 9 60
Increase resilience of forest ? 60

Improve efficacy of suppression ? 60
Promote a more effective organisation process 8 53
Restore burned areas [} 40

Did not answer 1 7

Sorce: Survey, 2007.

Tt is generally believed that there have been
Inprovarats in farest fire prevattion over the last few
years, egoecially dee to the availability of a greater
rnunber of surveillance ard detectionmeans. In fact,
we should emphasise a greater awareness and
camitment of public and private institutions in
pravocting a greater surveillance effart, especially
thraughndoile teams, ard providing thamwith better
training and equiprent, resulting in a persuasive ad
pdagogical action in removing the possible causes
of farest fives (Hdle6) .

Trere is also a closer aollaboration between the
entities irvolved in fire prevetion and cxseqatly a
ketter coardination of the means and huven resources.
This collaboratio irvolves not anly several public
institutians ard civil protectian acgts, ot alsonary
rivete atities. Avayg the latter, we dildpoint atk
entities such as scout associations, hunting
associations, fishermen’s associations, foresters
associations, fammer associations, enviramental
associatians, camom larderecers, all tervain cluos.
Thus, it is possible to conclude that there is a
considerable participation of Comumity Based
“In 2007 the IN - Instituto de Gonservecso da Netureza. (Neure Gmservatian
Institute) was renamed IR - Instituro da Conservagso da Natureza e da
Riodiversicece (Nture and Biodiversity Grsenation Tretitute) - (Dscree-Taw
No. 136/2007, IR No. 82, Series I, April 27th 2007.

Table 6 — Prevention measures.

Prevention measures MNumber | %
Land Mobile Surveillance 15 100
Risk Areas Identificafion 14 23

Fuel Removal 9 &0

Education and Awareness Campaigns
Construction of water points
Track Construction and Improvement
Forest Mc
Definition and Mai ince of Bulfer Zones
Preventive siviculture
Lond Fixed Surveillonce
Use of Prescribed Burning
Clearance for using Prescribed Burning
Fire Hazord Information
Information Signs
Restricted Access by cars to high risk areas
Purchase of ¢ icalion equig
Removal of barbecues from picnic parks
Contact with shepherds

Source: Swvey, 2007.

Other factors such as chenges to legislation,
raely as far as the aotrol of offences is axcemed,
have also been ansidered positive. The respadants
have also indicated two other factors which are
axsidered inprtat, yec ot effetiveanch: 1) faest
menagement, both in terms of fuel removal ard the
doice for fire resistant plat species, which isamesare
of partiailarly diffiailt inpleventation. The use of
prescrdbed fire was anlymenticed by the retiral parks
of Montesinho, Peneda-Gerés and Serra de Aire e
Cardesires. Thispractice is designed tomest specific
dojectives, especiallypestire raovation ard rot so
nmuch in terms of fuel raroval ; however, this isota
ogmeral practicepossibly d e to limi tatias ot somxch
tedmical ut at the level of huren resources; 2) the
awareness of the local comunities to fuel ramoval
a widespread concern among Portuguese protected
areas. Arrently, public edication relies heavily an
meking infametian available to pecple. However the
fact thet sinply providing pecple with infametion is
not sufficient to encourage preparedness, because
pecple do ot necessard ly acoept this infametianat
facevalie. Ratler, it ishovpegple interoret theirrisk
theyrepare far farest fires. While save pecple gopesr
predisposed toprepare, it need tole guided in this
endeavaur, others decide not to prepare. This means
thet, wenplamirngpiolic education, it ismot eough
tokrow thet levels of preparedress are 1ow. It becores
recessary to firdar if levels are lowbecause pacple
have decided not to prepare, or if levels are low
Iecause people need guidance to know what to do.
The education campaigns should be divected at the
gereral adience but also to gpecific gragpes such as
shedherds.

Tre Rrigeese fire prevertion system is qualified
by the mejarity of the Portiguese protected aress as
goad. Only the Doro Tntemaciael Netural Park, the
Tejo Intermaciarl Netral Park, the Paul do Boguildmo
Natural Reserve ard the Ria Formosa Natural Park

e f o f o f e s 3 [ O8O~ O~ [ |0 [ [0
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In the State of Santa Gatarine anly the SSo Josquim
Natianal Park ard the Natianal Forests Trés Barras
and Cagador ard the Serra do Tabuleiro State Park
Tave adopted policies of protection of farests agpinst
fire, implemented respectively in 2004, with the
establidgent of the unit, in 2005 ard 1992 with the
establigment of the Fwviramental Military Police.
These policies foous mprevatian, surveillance ad
alert measures ard the main dojectives of the policy
are the red ction of wilrerahi lity to the deflagratian of
farest fires. The core measures adopted in terms of
of risk prae areas, the anstructian ar gpening of
intermel ad exterrel huffer zaes; theuse of prescribed
fire, the purchase of specific equipment for fire
sugoressiay; parcdhase of surveillance vehicles; the
pravotion of education and awareness campaigns
ad infametion to the popdlation oot fire risk trach
themedia, especially intended at the residat owers
Incrsenaticunits. Tre lewel of efficiecyattribied
to the prevattion systemwas acogotable ard prevention
measures in federal aaservationunits are fuded by
PREVFOOP. At the state level we should point cut
the resource to projects financed by the Bank for
Reconstruction and Develogprent — IBRD™ and the
Genman Development Bank — KEW Bankengruppe™.

Inprotection of farests agpinst fire therelaslbem
established a good cogperation between public and
pivete atities, suchas Civil Defae adBviramatal
ProtectionMilitary Rolice, altdhocha loc canstillbe
axe as far as the imvolvarant of the local comnity
is aoermed. Amayg the for anservation units which
Tave adopted apolicy of protection of farests agpinst
fire, three answered thet fire prevention hes inproved
over the last years due to: stricter enviramental
legislation, gresterefficacydf the five-fighters, agrester
awareress of the pooulation ard their past experience
Gealirgwith fires ad the irstructias ardneterial given
the staff of deprateted aress.

There is an important difference between the
Rariguese ard Rrazi lian reality in terms of protected
areas with inplicatias aypratection of farests acpinst
fire advihich is intinetely relatedwith land onership.
Weeress inBrazil the entire area of the anservation
units is state omned lard, in Portuggl most land is

0 PREVFO was established in Brazil in 1989 as the Natianal System for
Wildfire Prevention and Suygoression (Decreen. 97 635) . In 2001 (Decree
0. 3833) it is transfamed inNetiael Cantre of Forest Fire Preventionand
Suyporession. Tts rarge of actio includes aotrol lirng prescribed uming and
practirgactivities of farest fire prevention and sporession in axnservation
wnits. Qrrattly Previomp is develapingprevention and sugaression activities
in 78 crsenationunits.

The PREVFOR together with the Natianal Institute for Space Research
(INPE) inplamented in 1990 the monitaring ard axitral of fires inBrazil using
the satellites NOPA, Land Sat st

" Micro-Bacia Projects.

2 Project: fior the Protedtionof the Atlantic Rest.

ivete praperty. However, this reality varies accardirg
tothe protected aren. Rr exanple, in the PBaedh-Garés
lard (aporaxdmetely 3% of the territary) , comm lards
(79%) and private praperty (17%) .

Surveillance plays a vital role in the reduction of
ignitios adbared area. Trere isaggeral casass
about the recent improvenent of surveillance in
Barticgl, sincelbesides fixad srveillance (in lodkait
taners) which still raveins active insixof thepratected
aress, mdoi le surved ance has evolved trarendously.
This typedf sareillaxe ishidhly effetive indiss edirg
possible crimiral actians, it is alsopedegogical ly
efficient as it alerts the pypilatias torisk bdaviar.
Surveillance teams are anstituted by staff of the
protected area, matbers of the Rortiguese Repiolican
National Guard, fire-fighters and brigades of
“sapedores flarestais” (farest guerds) . Inthe Breda-
Gerés Natiaml Park, for instance, twelve teams of
“sapadores florestais” were established by the
merecers of comm lards ard faresters associatians
ad are in derce of the surveillance of the park. nly
the Serra de Montejunto Protected Landscape has
aacess tovideo surveillance.

Al tre effart pit inthe aostitition, equiprent and
trainirgof these surveillance teas explains the qoinian
of nire of the protected aress thet their srveillance
tole “acoeptable”, althoch theyteve the qoinion it is
possible to inprove the systam, inparticdlarbecause
they do not have a runber of surveillance teams
ageetotle fireriskof theares, arstill e it is
recessary toprovice the lricedes with better training
and equiprent . Since the decrease of the umed area
is intinetely relatedwitha fast, effedtive initial attadk,
in sare protected areas survedillance teans are also
eqrpeedwitha first intenatiomkit.

While sare of the protected areas cont with initial
attack teams equipeed with varied resoroes such as
Jooster units ar even a ladkioe, other protected aress
deperd acarpletely upm extermal means to suppress
thefites.

These initial attack teas are el lyvery effedive
Tecauee they are hidhly trained, extrarely professiasl
experts, who keep regularly updated an the latest
tedmiques; inaddition, most of the staff possesses
already practical experience. Nevertheless, sare
protected areas mentioned that their teams are
constituted by seasonal staff, which reduces
significantly the efficacy of the team, since it waildbe
desirable toaart with ful1-time staff meners topracte
grester stani ity aswell as regilar trainirgadtias.
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Most protected aress believe thaet the sugoression
hes inproved over the last fewyears tharks toanare
effective actim by initial attadk teams, toalbetter
coodiretion of agaression, to the availability of nare
mesns ard toketter fire-fidhter trainirg. Hwever, there
are still negative agpects that nead to e overcare
such as the ladk of knowledoe of the territary and the
existirg infragrudnres (tracks, waterpoirts) , exessive
use of water or the choice of other sugpression
techniques by the staff member in charge of the
geratians. There has been alsomentianed that mop-
Up is soretines deficiently hardled provoting re-

In the state of Sonta Catarira anly two axsarvation
units count with the help of fire detection systars,
promoting local monitoring through land mdbile
surveillance; other two are equipgeed with aerial and
satellite mmitoring. According to the anservarion
units, treefficacyof sareillareactiastes increassd.
Surveillance missians are carried ait by staff marers
of the anservation units ard of the erviramental
police, bt dderatities, for ingae fire-figters, amed
faraes, privaete aapanies, may also join themissians.
Most anservatian units are of the gpinion that fire
Getectionles ot inproved over the last fewyears. The
mein factars eplainirg thisare staff ars, lakofafire
suppression policy and lack of inmplementation of
proposals aimed at fire suppression. The
amnservation unit that has adopted PREVFOR has
a axsiderably more effective fire detection system
ard anore efficient sugoression.

The recovery of bumed areas: arrent situation

In Rartugal the monitaring and recovery of urmed
aress is ae of the dojectives set aut in the policy
Inplaveted by the Tnstiture for Netre Gnservation.
According to the records that have been so far
aelysed, the first intervattiowes carried ait inthe
Arriba Fossil da Costa da Caparica Protected
Lardscape, which was established inMay 1984. This
intervention fallowed a fire thet bumed 115 haof state
owred farest lard. At that time a recovery project was
prepared by the protected area. New plans were
drawn to the umed area. Changes were introduced
to the arietation and width of uffer zaes ard stae
pines were planted (Paresn, 2007) .

Tn 1989" the Portuguese goventmrent established
far the first time the read to ensre the meregaat of
lurmed aress thrauch specific niles. However, thernesd
to inplarat this policy has been so far disrecarded.
Coeemirg thispolicy, it ispessible to sumerise the
differant procedires adooted by the protected areas
in the followirg tapics:

* Law Decree n.180/89 of 30 May.

- Five of the protected areas declared to have
inplarented the recovery proced res ridht aftera larce
fire, althochwith differat notivarias: recover the
farest, retive ar of hichemlagical valie; mininise the
effects of ercsimnardprovide delterard food to several
faua groups. New recovery experiences are taking
place after the 2003 fires as it hagoered in the Doro
Intermacicnal Natural Park and the Serra de SSo
Mamede Natural Park in which the area burned
arounted to 1,300 ha and 13, 350 ha respectively;

- four of the protected areas already have
experience in the recovery of umed areas resulting
franan intervention carried ait by the Rty ese Rrest
Service. The Service is in derce of meregirg the lards
owned by the Portuguese State ard the common 1lands
under public menagenent regime. However, ina few
cases, the common lands are menaged directly by
each of the protected areas™.

- four of the pratected areas declared that they did
not have any type of intervention plamed for the
recovery of humed aress; ae of themghows ro interest
carvyirg ot recovery actians;

- the Iagoas de Bertiandos e S. Pedro de Arcos
Protected Aven faresees indtspolicy of faest protedtian
aopinst fire the recovery of himed aress, it since its
establidment ro farest firelashit the protected aren,
thus it was not possible for themto answer the tapic of
recovery of oumed aress.

Tre intervention inhmed aress ains fudaratally
at atrollirgercsio (4 answers) , restarirg the farest
(4 answers) , preventive silviadltire (3 answers) ard
harvestinglumed tinber (2 answers) .

By mentianing the recovery of bumed areas, we
of these areas, lut the possibility of aftera fire
mitoring the areas affected and take advantage of
thamard inprove their resiliae to farest: fives, enrdrg
itseconmic, emlagical, eaviramatal (far instarce,
for mechanical means should just be taken in cases
clearly identified ard based an a strategy clearly
defined and anly when natural regeneration is not
doable or when there is a clear need to perform
daroes iInveceation inader toprancte its restaration.

There is widespread consensus regarding the
advartages of theretiral regererarion in the recovery
of hiamed aress (Teble 7) ard a great caxemwith the
raroel of irvesive goecies. Refarestation adtrians using
goecies of hiderawviramatal valieare lessprealat.

Tre inplaventation of recovery measures is funded
either by public budget or Brgpean Uhion furds ard
there are ssveral diffiailties of souchiral , political,
in the recovery of urmed aress.

* Joint Qrder fram the Ministries of Plaming and Territary Adninistration and
Igriailtire, Fisheries and Food framZAugust 20th 1986, IRNo. 202, Serdes IT,
Septenber 3rd 1986, p. 8245.
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Qedf themaindiffiailties steams franthe fact thet
most of lard isprivate ard divided in el properties;
tothiswe canadd the ladk of argpnisationof Ryrtigese
foresters and the incapacity of mary landowers to
properly pramote the social, enviromental and
ecaxric value of the nural world by doosing ot to
irvest in their o lands. The insufficiencies of the
Rarigese farest lard register caoplicate the axtact
ard negotiation with private lardoaners.

Most farest larnds included in the protected areas
are private, thus the recovery of himed aress is the

Table 7 - Recovery tedmiques.

Techniques Nr. of cases
MNatural reg i 7

Control of natural reg tion removing invasive species 4

Improve natural regeneration wsing species of high
economic value
Improve natural regeneration using species of high
i tal value
ation using species of high economic value

Reforestation using species of high environmental value

- (M A

FESET
Estab of p p

Source: Survey 2007.

respasibility of the lad owers; inpddlic and comm
lards the recovery is inmost cases a aonpetency of
theNatiael Ryest Sarvice. Insuchcases, theprotected
area is anly respmsible for issuing an gpiniacn with
recprd tothe actias which these etrities interd to carry
ait. With regard to this we shauldpoint aut the lack of
coadiretim between the etrities with the dojective of
avissgirg thebest stratagy of intervantion inttelbuamed
aress.

Other difficulties concem the lack of huren ard
firancial resarces, the extansive cattle bresdirgard
the lack of bush ard tree species an the Portiguese
erket.

The moni taring of umed areas is not aonsidered
apriarityadtionad it is the capetacy of the Gaeello
Naciaal de ReflorestacBo (Natianal Reforestation
Qouil) toset ar thegzeral strategicgridelines far
the recovery of lurmed aress, respecting the dojectives
and prevailing functians of the forest spaces. The
guidelines of the Natiaml Reforestation Council
soecifically far the protected aress include assessitg
the capacity of retiral regeeration of thearesshit by
fires, followed, complementarily and whenever
recessary, by the restaation of therative plant species
ard the axtral of the frvasive excticplats (Gnsello
Naciamwl de Reflorestacio, 2005) .

The Natianal Plan of Forest Protection Against
Fire™ includes the recovery and restoration of
exsystasasaed itspriarties. ksaxedojetiveis
the assesarent ard mitigation of the inpacts caused
by fire ard the inplarvatation of lag-termrestaation

 Qouncil of Ministers n. 65/2006 of 26 May.

sategies. Tk isdearly dated inthe Planthet the recoery
of irmed areas shauld aimat the fubure increase of

In the State of Santa Catarina none of the
anservatim units pravote the recovery of the rmed
aress. Trere isa clesr doice for theratiral recoery
of the umed areas. With the establishment of the
militarypolice, inthe Serva do THhuleiroNetiael Fark
dffedershavebem idarifiedwith thelelpof thepdilic
prosecutors. The of fenders have been charged with
civil and procedure actions and have to repair the

Inlalance, we can say thet the recovery of bumed
aress ad itsnanitarirg is still of little significancs,
however they should ke understood as an ggoortunity
to re-arganise the nral lardscape increasing their
social, ecoanic ard ewviranetal value, but always
bearing inmird the strategies of forest protection

Cnclusion

The incidence and severity of forest fires in
protected areas in Portuggl ard Santa Catarina are
vaydifferat. ImBxytopl it crstititesa seriaspdolem
which has worsened in the first years of the 2000s,
suggesting the need to have thoroush understanding
of the causes ard the reall effectivaress of themeasures
stat intepland foest potettion agpiret five. nthe
state of Sarta Gatardre, despite the lovrecad of fives
thereailtsof theqestiaraires inthe cysaationuniits
reveal a great aacem with possible coorrences ad
inthis senee themaregers dlaima grester participation
of thegovenmett ad the society in ladkdrg far solutians
inthe area of fire prevetion ard sugoression.

Tnboth corntries the causes of most part of fires
rarein unknown, either because no investication is
caducted arbecauee the result of the irvestication is
inooclusive. Inarder to achieve mare effective fire
peatimadareillaxs, it isessatial topamctea
Tetterudarstadirg of the causes of farest fires.

There have been improvements in forest fire
preventicn over the last fewyears, especially de to
the availaoility of a gresternaber of srveillance ad
detectian means and not due to fuel ramoval .

Little attention has been paid to educating and
raising awareness amag the populatian, especially
when it cares to natural and hurenised landscapes
with a great ewiramatal ard alltural value. Inthe
state of Santa Catarina conservation units were

Tt is the Rrtiguese GovermErt’ s intention in acoordance to the Netiasl Plan
of Farest Protection Against Fire topudlishloy the end of 2007 a Gode of Good
Practices snRecovery of Bimed Aress, canpetancy of theNatiasl Raest Service
Cxeervetion.
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selected as priority areas for the establishment of
PREVFOR0, whereas in Portugal no particularly
attention ispaid topratected aress.

Tn terms of cogperation between Portuggl ard the
state of Santa Catarina within the soope of the
prevention ard meregarent of fire inprotected areas
we should point aut the participation by marcers of
held in Rrtuegl .

Inthe state of Santa Gitardre the intervatricn inthe
reqovery of humed aress is ot significant, since the
although the fivst experiences inlumed ares recovery
date back franthe 1980s, this type of intervatrio is
following the 2003 firesarevery recat, this it isstill
early toassess the intervention inarder todefire ard
validatre the principles ard practices of recovery of
bured aress as well as its inpacts sy nral lardscape
adom thepraction of fire resiliaxe.

Sare menagers of protected areas agpire to the
elaboration of a code of good practices an burmed
area recovery. We shauld also point aut that althoch
the recovery of burmed areas is not many times
recprded as apriarity toretre axservatian, this tapic
is an inportant qoportunity for social, ecaxamic ad
aviranental etencanat of the nral lardscape ad
also the gqportinity to tum these arees nore resiliat
tofyes fives.
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