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1. INTRODUCTION

During the summer of 2017 Portugal had some catastrophic wildfires, namely the fires at Pedroga
and Gais. These events highlighted the structural and operational flaws in the current model for
preventing and suppressing wildfires.

In the technical repogthat followed theseevents it was highlighted that there was a need for the
consistent introduction of expertise in the various components of the system. To this end the Agency
for Rural Fire Management (AGIF) was created in February 2018, with theibjec mitigate
some, if not all, of the previously mentioned structural and operational flaws.

Considering that forest fire management expertise was one of the flaws identified, AGIF has initiated
a programme of knowledge exchange with countries who have this expertise.

The contractual requirements were as follows:

Working on Fire International was contracted by tfortuguese Governmentthrough the
Integrated Rural Fire Management Agency, |.P (AGIFjrn.Bn International Exchangedgram to

assist with the'grovision of services of technical advice and trainimg incident command and
divisional supervision, related with rural fires aiming at the Portuguese Rural Fires Management
{e3aGSYa LINRPTSaaArz2ylfaqQo

As a result a senior Incident Commander and a Divisional Supervisor were embedded in Portugal for
the period15 August to 15 September 2018.

The following deliverables were requested:

a) Make available two operational personnel with high level of expertiseebpectively
incident command management and divisional supervigior80 days on site in Portugal

b) Produce an After Action Review (AAR) operational report, from each participant, relevant to
his deployment;

c) Deliver continual operational assessment and value added input to command structure as
and when needed;

d) Engage and build operational understandigd foster relationships with the Portuguese
operations personnel.

Summary of deployment organisational exposure:
1. SGIF
A special unit established by the President to investigate ways of mitigating the wildfires in Portugal.
People met:
Concei ¢dao Cordovi l
Tiago de Oliveira
Jodo Tome
Ana Diago
Opportunities to work together on ICS and Aviation organisation and control.
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2. South African Embassy

People met:
Mmamokwena Gaoretelelwe Ambassador
Hugo Lambrechts Counsellor (Political)
Reed Mkhohlise- First Secretary (Political)

3. Prime Ministers Cabinet
People met:
Tomas Azevede Political Adjudant to the Prime Minister.

4. GIFF
People met:
Carlos Loureire Engineer Florestal
Exchanged ideas on fire breaks and prescribed burning.

5. The Navigator Company
People met:
Jo&o Melo Bandeira
Exchanged ideas on fire breaks and prescribed burning.

6. GIPS
People met:
Major Marques
Captain Chuna
Captain Fernandes
Looked at their equipment and training methods. Shared information on prescribed burning and
extended attack. Possibility of training in hand tools, extended attack and ICS.

7. FEB
People met:
Jodo RodriguesChefe de Grupo da Guarda
Looked at their equipment. Shared information on prescribed burning and tactics.

8. Escola Nacional de Bombeiros
People met:

Joseph-Head of the School

Veronica Catarino
Looked at their training and fire simulator. The simulasostate of the art equipment andould
be useful to have such equipment in South Africa, for example at Saaswaldrking on Fire
Possibility to share training material.
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9. INCF
People met:
Marcos Liberal
Jorge Dias
Looked at control burns in Gerés National Park and the use of cattle and horses to control fuel load.
Possibility of working together on mosaic block burns.

Reporting structure:

The start of any wildfire interventions must be based on the principles of Integrated Fire
Management (IFM). Over the past decade, land use changes in many regions of the world, combined
with changing weather patterns (global warming) has tiedan increase in fire frequency and the
intensity of wildland fires. In some countries rural farmers are increasingly making use of fire as a
land use management tool.

The range of social, economic and environmental impacts that wildland fires haved)exlygtod or
bad has been well researched and documented. The practice of IFM arose from a need to manage
fires to do greater good that damage.

IFM incorporates the different fire management activities in a strategic framework to mitigate the
impact of unvanted wildland fires and to promote the beneficial application of fire.

A clear and shared view of Integrated Hilanagemenj and itsthree main components o§ocial,
environmental and ecological elemeniskey to the success of engaging all stakehddevolved in
managing rural fireslt is for this reason that we have expanded our scope of reporting to include
more than what was originally planned.

In every wildfire landscape we gauge the integration principles and strategies, directly against
their operational realties.

The embed team had very little exposure to operations in both the strategic and tactical
spheres, due to the quiet wildfire timgnof their operational period, so we are comfortable to
admit that there may be some instances of subjective reporting. This was through no fault of
any of the logistics team and we are willing to amend sections of the report if there are specific
needs awl requests.

The report will be structured unddhe typical IFM sections for ease of cross reference.
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2. INTEGRATED FIRE MANAGEMENT

Integrated Fire Management (IFM) incorporates different fire management activities in a stra
framework to reducehe overall impact of unwanted wildfire damage and promote the benefic
use of fire.

A clear and shared understanding of Integrated Fire Management is key to the success of
engaging all stakeholders involved in fire management. Globally and locallyateeseveral
definitions and frameworks for understanding Integrated Fire Management. Most of these
revolve around a similar group of functions organised in slightly different ways.

LESSONS

A number of key lessons can be drawn from the review of gloaetiges around Integrated Fire
Management investigated in New Zealand, Australia, France and California in the United St
including the following

9 the need for high levels of public awareness;

9 the need for a holistic and irgeated approach to managig wildland fire risks;

9 the importance of welfunctioning publieprivate partnerships arounsharedwildland fire
management;

9 the significance of state resources to support Integrated Fire Management; and

i theimportance of taking a regional approach that enables resources to be better mat
to threats and for resources to be pooled.

The Working on Fire IFM wheelkigurel demonstrates the logical simplicity of the fairly complex
collaboration needed taffect the integrated outcomeg¢Oosthuizen, Wilson, & Conradie, 2015
2018)

The core of the I FM wheel is made wup of t he
management:
1 Reduction / also called prevention
Readiness / also callgutotection
Response / also called suppression
Recovery / or rehabilitation and
Research (combined in the IFM wheel)

=A =4 4 =

IFM involves integrating all actors and sectors involved into the same process; and integrating all
actors involved in fire suppressiotinrough the use of the Incident Command System (ICS), in the
case off wildfires(FAO, Fire management: voluntary guidelines. Principles and strategic actions,
2006)
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Figure 1: The IFM wheel demonstrates the interdependence off all the components. The

wheel only works if all elements are present and appropriate to the risk profile of the subject
area.

The key to the IFM wheel is that there should be 80% effort on the proactive sections (Reduction
and Readiness). This leaves 20% for the reactive fjgpression (or Response). lho r t ufigga |l * s
history the reason for the perceived historical failures has been because the focus was on reactive
Responsg possibly due to a gradual decline in rural and agricultural activities coupled to
depopulation of thecountryside This meant that fuel load management and fire awareness declined
over time. Giventhis realisationthe paradigm is already shifting towards a proactive approach.
However, if the shift to proactive planning is not done in a structured collth@ way, it will
quickly revert to being reactive again. Maintaining an 80% proactive focus takes planning,
collaboration and dedication. Reduction has to start at community level.
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Each individual land user may have some of the IFM elements in pldizdyucannot be as strong

on their own as when in collaboration with their neighbours and with all stakeholdersdusers
working on their own can also not achieve the same cost effectiveness as can be achieved through
coll aboration. Eadast rdaoln’ b o uredsareices and I FM
management is a science and IFM should be focused on as a science too.

Broadly defined, IFM includes the integration of science and fire management approaches with
socioeconomic elements at mufile levels. As such, it implies a holistic approach to addressing fire
issues that considers biological, environmental, cultural, social, economic and political interactions
(Myers, 2006) The term @mmunity-Based Fire Manageme (CBFiM) is often confused with the
comprehensive approach to fire management known as Integrated Fire ManaggiRaft, Fire
management: voluntary guidelines. Principles and strategic actions, 20086y are, however, not

the same thing. Abest CBFiM is a subset or subsets of the more comprehensive IFM and often
forms the basis upon which IFM is built.
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3. LEGISLATION

ThelFM wheel starts and erstbn legislation due to the fact that laws apeedominantlywritten to
correct an unwanted state of affairkegislation must take into account customary practices, and
their core reasoning, and capture lessons learnt for future generations. The entire reasoning behind
legislation is to try and stop unwanted seri@sevents from happening again in the future.

The following points were captured by the team:

Legislation is provided at National level by Dedraev No. 124/2006, updated early 2018, and
municipal bylaws to supplement the law. The law addresselgeming of land (fuel management)
with fire, the definitions of rural areas, rural fires, as well as the fire season.

It was verbally communicated that the law addresses how to protect your house against forest fires,
what to do if theneighboringand has not been cleaned, how measures will be enforced and priority
areas for inspections.

It also addresses the cleaning of land near/under power lines, telephone wires, roads, protected
trees, shrubs and protected areas as well as Clusters of houses (8lagdls), what the councils
should do, cleaning land by burning, difference between burning debris and pasture renewal burning
and obtaining permission/permit before lighting fires.

The concept ofForest Intervention Areas (ZIF) warrants mention becatsentains very sound
principles of land users collaborating, with the common objective of building joint small scale forest
holdings strategies their impact on fire management. The team did not get very much exposure on
this point but the principlesrelevant to fire protectionare very similar to Fire Protection
Associationgs found in South Africa and elsewhere in the world

The ‘1| et t’ eotwithsthndinglthe opératianal reality observed was as follows:

There seemed to be vetttle, if any, legislation regarding the planting of trees for commercial
forestry. It is suggested that this be reviewed as some form of control is needed. The reality we saw
(in the north and south) was a landscape sd#emingly abandoned or poortpanagd woodlots

l ooking |like “jungles.” They are char aMmalri sed
commercial planting is either 1111 or 1667 stems per hect8mme eeas observed were between

15 000- 20 000 stems per hectaréit the same tire the high fuel loads are contiguous, i.e. no

breaks in the fuels.

The result is vast stretches abntinuous fuel, with the very high fuel lomdomentum and intensity
makingthe scenario very dangerou&ny firein thesetype of fuels under bad fire conditionsyill be
almost impossibldor ground forces tasuppress Apart from the physical impossibility it would be
exceedingly dangerous to put any firefighters into the area.
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In most countries forestry industries are highly regulatedSiwuth Africafor example planting of

more than 1 hectare ofommercial forestsis rigidly controlled by legislation and enforced by the
Department of Agriculture, Forestry and Fisheries (DAMF)its simplest form it requires a
landowner to apply to government for a water use licemsanellasplanting permis, whichare long

and tedious procegs The process is designed to protect sensitive waterways as well as fauna and
flora. It alsoaddresesthe management of the trees and this must be done according to normally
accepted silvicultural practices. Without thikanninga landowner may not plant exotic trees for the
purpose of commercial farming.

Specific legislatio pertaining to wildand fires seems to be unknown in Portugal because during our
visit nosuch legisltion was observed or discussethe legislation that was mentioned pertains to
backfiring alsocalled backburning (meaningthe use of fire to burn out fuels as a tactidake
suppression methad No person in Portugal may put in a backfire unless they have been trained to
do so. This is a process of 5 exams and practical work. Apparently there are only 24 individuals in
Portugal who have this qualification. Some of thera iax GIPS and some are with INGRere the

others are is unknown.

This is vastly different from South Africa where virtually any fire fighter can put in a backfire.
Customarily the Incident Commander atie most senior person at a fire must give the instruction

to initiate and ignite a backfire. Backfiring, if used responsibly is a helpful tool in suppressing
wildland fires.

There is also legislation that requires landowners to clear 50 metres aroendhibuses, something
that was not commonly observeduring the site visitsThislegislation is allegedlpoliced by GIPS
members out of fire season. Tregems to behaving little effect as landowners are fined kthe
enforcement does not seem to be efftive in changinthe mind-set of the community as a whale

With the current situation of absent landowners, no legislation regarding afforestation and no
clearing of burnt trees post fire, itnay be necessary for the government to intervene. The
complexities and dynamics of the political background are accepted, however if government fails to
take action, the catastrophic fires will continue to occur. Government should consider appropriating
these properties and clearing them. Thig end GIPS @V personnel coulde utilised in the winter
season.
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The situation in Portugal has deteriorated to the stage that enforcement mussdyeusly
considered. For example, the big fire of 2017 at Pedrogdo Gramai@ the fire this year at
Monchique were botlallegedlystarted by trees touching power lines, yet little effegems to have

been made to clear beneath and on the flanks of powerlines; something that should be enforced by
law.
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4. COMMUNITY AWARENESS AND EDUCATION

Awareness and educatida everything that involves communities, and best summarised by the
p h r a@newunities are the problem vs. communities are the solutian

Very little exposure was gained in this field tat was noted was as follows:
Pamphlets and posters relating timel load management, and the dangers of wild fires were
observed. No formal training of the general public was observed.

Poster 1: How to burn waste

TV coverage of disastrous evendfinitely seento have an effect on publiecnaking themaware of
the dangersof unwanted ignitions During the media coverage, the opportunity for awareness is
emphasised.

The abovePoster 1on how to burn waste,is an example of various educational posters and
pamphlets from ICNF and other agencies involved in formal education of the public.

It is unknown if municipalities or other national agencies assist communities to organize themselves
to engage and addresssues relating to fuel load reduction.
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A firewise project implemented at school level will assist in creating awareness around the danger
of wildland fires. Although this is a long term project-(20 years) it has been very successful in
South Africa

We are aware that our sister compankandworkswere engaged specifically to look at the
community awareness elements. The subject is considered a very important foundation for any IFM
system. In large IFM systems implanted on country scale there gr#fisant benefits by fully
integrating awareness into the full time activities of agency personnel to ensure optimal use and
cost efficiency. Care should be taken not to fragment IFM activities into different agereidshis
applies specifically toveareness as well.
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5. FIREBREAKS

Firebreaksare a based on very simple scientific principles. Thmulsl be long enough and wide

enough to reasonably prewt a fire from crossing it. Theghould also be reasonably clear of
combustible material and natause erosiorDefensible spacearound structures, aralso classed as

a fire bres. Firebreaks are a place to fightafirefram d t hey ar estopaheadfréa i gned
(a common misunderstandingh firebreak is any contiguous area that can be uasdpoint of

defence or anchor. They can be small scale around structures or large scale covering entire mountain
ridges.Hrebreaks can be preparetthrough manual, chemical and mechanical operations. Burning

can also be effectivim the right place andt the right time.

Historically the thinking was that breaks were constructed at 90 degrees to the prevailidg. wi
Reality has proven this thinking to be somewhat wrong as breaks will not stop fires but merely offer
a platform to stage suppressiaperations from.

Contemporary thinkinghow suggest that it is better to construct breaks in line or parallel to the
prevailing winds. The theory behind this thinking is that the flanks are easier to control and that you
will get a long, narrow fire, as ppsed to the normal egg shaped fire. The head can thus run until
conditions allow for it to be attacked.

More importantly it is suggested to have a mosaic of internal breaks. The idea is to break up the land
into strategic parcels (500 hectares) and uBe existing roads, clearing the vegetation back under
the trees for a predetermined distance, possibly 20 metres on either side of a road or existing break.

Open ended fire breaks, a sy sdteeborn until i extnguisks e hea
itself, is also a very effective tadlhis is a scientific approaelherefires are ignited under the ideal
conditionsand then monitored until they either se#fxtinguish or come up against a predetermined

break or ancharThis could be possible onmse of the mountain ridges in Portugal. For example,

Gerés National Park on the border with Spain.

Here followswvhat was observed by the team

Firebreaksas part of awildfire spreadmitigating system in Portugahre almost norexistent. A

large part ofthe challenge behind this is theze of properties. There are so many small properties
that, if the general rule of 1:2 is to be implemented the boundary of each proper{fires science
states thatfirebreaks shoulde at leastdouble the width of theheight of the closest fuel on either
side of the break), some landowners will have very limited land available for agricultural or forestry
use, and therefordirebreaks in this sense ammpractical.

Having said this, there is good work being done byIMEF as well as private timber corporates
Unfortunately it is the proverbial drop in the ocean! What is important to note is that where these
interventions have taken place, fires have been controlled.

These intervenibns are happening in isolation hereasthey shouldideallybe part of a national fire
break systemFires do not care about lines on a map and have the best chance of being fought from

a firebreak system that operates the same wahere is excellent data available on the higtal

AAR and close out summanPIRECT AWARD N.° 59/86GPCM/2018 14



pattern of the wild fires andhis information can be used at national level as a risk assessment
exercise where the high risk areas are determined. This information eamséd to plan strategic
breaks andt is important that these breaks form part of a connectaad continuousmosaic.The
strategic beaks need to look at the history, fuels atefrain, and not be governed by cadastral
boundaries.

Photo2: Anaher example of continuous fuel as far asdleye can see.

Some bulldozer breaks are constructed as preventative measures as well as part of suppression
tactics. The concern is that the breaks are constructed up and downhill, with little consideration for
the environment and possible damage from erosion.
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.Phot03: BulIHozerbreaksat Monchique

Photo4: Bulldozer break being clearetiup and down the slope!This is really not environmentally
sound as it will cause erosion.
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The INCF are busy constructing breaks in some areas. They consist of a 30uihébzer cleared
break, flanked on either side by an under canopy, hand cleared break of 45 metres. This a good
initiative but once started must be done annually.

NG &

Photo5: Internal breakson communaland cleared by brush cutter.

These breaks armapped by INCF staff but not shared with ANPC, so firefighters are not aware of
their existence and cannot make use of them during suppression operafitwis indicates kck of
coordination

Importantly defensible areas may also be incorporated adfieaksandit is important to make use

of existing natural features, i.e. streams or rivers, wetlands and rocky afesamportantly they
must be mapped and the management principles documented.
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Photo6: Primary fire break

Fundingfor Forest Sapperseems to be limited and more a financial decision on municipality and
state level. How fire management budgets are prioritized to other functions are unclear.

The situation is also aggravated by the current high fuel loads where the Jjig&t i®o high to
perform prescribed burning.

Non consensus between all agencies, combined with the huge potential risk for wildland fires lead
to no agency accepting responsibility and accountability for little or no actions taken.

On private land, as fractured disis, it is almost impossible to create a firebreak as the 1:2 ratio
woul d mean a significant |1 oss of agricultural/
50 metersremoval of all fuel (trees, shrubs) around houses, and additionaléi@rs under trees. It

is not physicallypossible and therefore impracticalfor this law to be implemented on small
properties.
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6. FUEL LOAD MANAGEMENT

Fuel loads are the onkeg of the fire triangle that humansan influencebefore the ignition It is

much more advisable to reduce the fuel loads under the conditions of choice than to have nature do

it for you under the very worst conditions possible. There are numerous methods that can be
employed but the bottom line is that fire fuels have to be coosgsly managed, because it

unf ortunatel y do.dkEiss especidllgelevamwith vbidespriead sardschpe change

that is prevalent all/l over the world. I't’s one
wi || do it for you..

A large focus was given to this subject in the deploymentase it was vergbviously a major
problem.

As mentioned under Firebreaks, there are areas in Portugal where there is continuous fuel for
hundredsof kilometres. In fire terminology we refer taree types of fuel namely, light, medium and

heavy or; 1 hour, 10 hour and 100 hour fuels. The science of this is that light fuels burn quickly with

little residual effect, whereas heavy fuels burn for a long time and have residual effatiarin

forestry lands, fuelwas allowed to build upto where there arenow critical levels of light and

medium fuels which ignite easily and can ignite heavy fuels. It is critical that thesedtelaly be

managed and removed balso brokerinto smaller land parcel$-urthermore, observationsdicate

that of the area S managed” as f or e s tappgartbhave thrmal managgmefte w ar e
practices applied to them. Not only ds onethen have a scenario of continuous fuel but also one of
extremely heavy fuel kds.
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Photo7: Heavy fuel loads at Loriga fire.
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Photo8: Extremely heavy fuel load.

In most instances there are no breaks in the fuel between the urban and wildland interface. This
obviously exposes the buildings to a high risk should a fire occur. Again, it is strongly advised that
breaks be put in placand the fuels actively managed
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Fuel load management is the most important management intervention that a landowner can do to
mitigate the risk of wildfire. It is something that can be done immediately, either manually,
mechanically or with prescribed burning or under canopy burning. It is imperative that fuel load
reduction interventions are applied before the 2019 fire season.

Portugal does notappear tohavemanymega herbivores to control the natural forests. Some good
work, on a small scale is done at Gerés and Viana do Castelo with cattle and horses to control the

fuel load.

Photo 10: Horses used at Viana do Castelo taluee fuel load.
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Photo 11: Cattle used at Gerés National Park to control fuel load. 7

In some areas it seems like fuel loads were not managegrfdonged periods (likelgven40-50
year9, and it seems to be linked in some wayi t h t he c | orseusrter yo fd etphaer t “mfe
Portugal.

Information provided indicated thathte f or e st service was split up
althoughthe current structure in Portugavasnot clearto the observersThe collaboration between

different agencies in e management seems complex becaussponsibilities are shared between

private landowners, municipalities and the state agencidgere appears to be margverlags with

no single agency responsitdadaccountable or with a clear, overarching legislativendate

Reduction of fuels falls within two categoridsirning of waste material and prescribed burning as
pasture management for livestock. Burning of wasiet of seasonseems to be less problematic
without the need of permission from local authties. Some cattle and wild horse pasture
management projects were observed, but the total scale is unknown on National level and not
incorporated in the National Fire Management plan. Furthermore, legislation stipulates that
landowners need permission frothe municipal authorities, and the presence of qualified/ certified
firefighters during burning operations. The process is time consuming and seems to deter farmers
from applying to perform prescribed burningThe path ofleastresistance is therefore tust burn,

and hope for the best, anot to burnandtherebyleavngthe land to become a jungle.

Prescribed burningctivitiesare further complicated by thesmallwindow of opportunity to execute

the burns. The burns require very precise weather coodgito ensure that the objectives are safely
met. The prime time to execute prescribed burning is in the month before the fire season
commences, withand estimatedsix to sevendays effectively availablen a normal yearFires
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seasons do not know what theate or normalis, so this planning is often very fluid and can change
within hours.To get permission to burn during the fire season is seems almost impossible under the
current history of wildfires.

The fuel load management for pasture managemerddae with traditional knowledge. The term
traditional knowledge is used as there is no vegetation analysis to determine the state of vegetation
required to be burned and also no way of quantifying the fuel loads.

These agencies do nappear tohave the luman resource capacity to do the relevant golanning,
prescribed burning and other functions related to parks management.

It is not cleaiif a national objectiveof vegetation managemeris determined and implemented in a
structured way In South Africahere are clear forest andrasslandypes. Portugahas complex
mixtures of invader and indigenous forest species. dmousspecies are very different in their
tolerance of fire and natural regeneration cycles. Indigenous species often recoverstour than

the introduced species, giving the invasive pioneers the time they need to takeUrdigr canopy
growth shows succession of other native species regenerating. More clarity is needed on this topic.

As fires are excluded over time, the mosisicetermined by disasters, and not by science of having

a balanced forest'Balanced meaning a variety of aipecies andage classes. The unnatuyal

uniform age class distributionover large areasis likelyt he r esul t of the count
Indecisivenesin forestmanagenent leads to no action being taken. The upshot is more fuel loads

building up on an annual basisith the consequences of the loss and aahabilitation of natural

vegetation types.

The current focus in Portugal seemshe suppression of wildfiresvhich means the symptom is

being treated rather than addressing theot cause which appears to be theck oftangibleforest
management practices.
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Photo12: Acacia melanoxylon before mechanical treatment

Alien speciesippear to beinvading all natural areasand it is definitely spreading into areas that
were previously less encroachetlhe continuingencroachmentseemsto be acknowledgedy all
the land management agencies interacted witbut with little effort to peform weed control
programs Often lack of funds are cited as being the reason for this apparent lack of action.

Therewaseven some talk that thalien species have been around for so long that they are now
naturalised and should be part fothe landscapeWhatever strategic statement is to be supported

the fact of the matter is that the alien species aw&ongly fire adapted, will often outperform

endemic speciesand will increase the fire fuel loading at a phenomenal rate. Calling them
naturalised willhot change the fact that there is a massive fuel loading problem on a National scale.

Nature has a wonderful fabh ack posi ti on where it really doesn’
does what it does regardless, unless acted upon.

Weed eradication programs on the long term are not guaranteed. Funding and resources seem to be
a stumbling block, as well as the process to apply for funds from the European comnTungty.
major nvasive speciesbservedare Acacia dealbata, Acacia londifn Eucaluptus spmand Hakea

spp.

The combination of the use of fire and utilization of trees would give the required mosaic for a
balanced forest andiill aid inmaintainingthe diversity.
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Forest Management for whatever objective, should includatsgies to use fire as a management
tool. Not only for suppression, prevention and protection, but also to maintain the biodiversity of
specific forest types.

From the limited areas observed, dsides the big commercial companies like Navigator, other
informal plantations are in a poor state of management, contributing to the size of wildfires and the
spreading of the species into other areas as weeds.
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7. RISK PROFILING

The embed team did not have much exposure in this field but here follows an expamstbe risk
profiling section of IFM.

“You don’t know wlhodit somethingi hegad ut odot k’'nRisk what
profiling, and risk managementakes into account assessing every section of Iffd pie and
comparing it against a set o€eeptable normsThese norms differ markedly across the woldsed
on needs of the land usgbut should cover the following basic criterion:
a. Fire history of where, when, how many, causes, effect
Resilience for full recovery
Mitigation measures
Cost vsrisk
Lessons learnt before

® a0 o

Any risk identification process starts with hazard identification, risk analysis and control measures
(HIRAC). This can be done at national, regional, district and municipal level. If required it can be
applied to individual lagowners. A HIRAC process is coupled to SPEQS and the protocols that
support each of these. SPEQS being the acronym for, Safety, Production, Environment, Quality and
Social aspects. The approach is therefore to identify the hazard, analyse the risk irotexgngrity

and probability and apply control measures in terms of SPEQS.

With this information meaningful fire management
this approach is that the control measures are specific to the hazard and riskuergdentified.

A FMP is possibly the most important document that can be compiled for a district. Municipalities

are required to submit annual FMP' s, i f these ar
one. ltis also not clear at whatldve t he muni ci pal FMP' s are anal yse:
also assist in the correct allocation and placement of resources.

Fire management plans should be tfiest document that any area showcases becauser¢ is no
other method of proving thathe area has been assessed and that there is some sort of plan going
forward. These documents should not be laborious and should be living documents witrackl
pages and notes all over thehey are also not difficult to do as the foundations cartidreplated

on a National level.
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8. TRAINING

Fire is a science, and so is firefighting, so the training is also aesciéaming should also be fluid
and dynamic enough to encompass lessons learnt and changes in techriblaigyng shouldchot
only include formal trainingbut should includgractical reinforement in the field, E.earning and
periodic refresheprograms

Based on limited exposure the followimgisnoted:

Formal training at all levels appears to be of high quality. Benchmarkimingavith other countries
seems to be the norm and Portugal seems to be the leader in the European community. After seeing
the resources in the Bombeiro Training facilities in Sintra, it can only be commeéneedid not see

any of the course content buasthe science of fire is exactly the same all over the waosle believe

it would be similar to what we have in SA.

It appears that after training, auditing is nadhstigated by ke formal trainers themselves.
Compliance is measured by the Municipaintbeiro CommanderThe danger with this system is

that the Commander is the judge and the jury with reference to competency. In our opinion this
purview is more objective if oversight is outsi
More imporant |y t here doesn’t seem t givebte thatraningsy st em
institutions.

An example would be that the crews are trained in the usbarfd tools and containment lines as
anchors In reality the fuels are so heavy thatt Iéssefort, and safer, to stay at the roads and use
these as anchordhe fires are then predominately fought with indirect attacke fuel momentum
however is highly likely to facilitate spotting and slopping over the andhtire training institutions
are nd made aware that what they are training on does not existthe majority of the fire
scenariosthen there is a major disconnect between theory and practiithout anylink to rectify
andamend training requirementthere is a very good possibilitydhthe excellent training systems
evident will degrade fast

In South Africa we have a system whereby fire fighters are subjected to annual refresher training
before the fire season, called Yellow Carding. It aims for a more comprehensive testing ¥ fithe

levels as well asafe suppression techniquesA major piece of the carding is safety and survival

training, which is repeated every year. The training also includes lessons learnt from the previous
season and includes any lessons that have becomeameien a global scale. It would be tragic to

have known that a simple safety talk based on s 0 me ocoeld haveseed s mi st
someone’s | ife if t hfeandidatesldy nofpass this tkaimiegvheyadoeonatt it
allowed on the fireihe. This could be considered for Portugal.

A challenge is to conform to one standard whecident CommandIC)promotion in the various
agencies 9 considered. It seems somer@manders are promoted into positions with ndine
management qualifications or years of service, instead of IC courses passed and the number of
actual fires as an ICThis is an incredibly dangerous scenario because a degree does not
automatically guararee competence or experience. This is obviously a practice embedded in lots of
history but it needs to be critically assessed with safety in mind.
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Currently fires in Portugal are escalated in relation to resources deplayieeheasthis should be
changedto escalatbn relatedto complexityof any specific fire evenStudents should be trained to
use indicators that will trigger when a fires escalates to extended attack. For ex&mpldanger
Index ED) is one such trigger, if the FDI is in the Oratiggn a fire on such a day can be assumed to
go into extended attackery soon after ignitionRather have a high state of readiness planning than
wallowing in reactive modeDthertriggerindicators are fue(the heavier the fuel the more difficult

it is to extinguish) wind (stronger the wind the faster it will spreadhd terrain(steeper the terrain

the faster it will spread)These are all really logical factors but have to be planned ahead to limit the
surprises on the day that all hell breaks loose.
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9. DETECTION

After unwanted fireprevention,fire detection is the next most important piece of the IFM wheel.
Every fire starts small, and more than 90% of the time there is a human invdiedquestion is,
how soon doyou want to detect the fie andstart suppression effortsThe exponential time that a
fire uses to grow is almost entirely in the detection and dispatch systems h&wdhiction in
reaction time at the onset of the fire can save you literally days of suppression time.

Detection in Pdugal is through a system approximately 200nanned lookouts lced in strategic
high placesThe systenis adequateif you factor in he 95 percenteffective success rate of GIPS
deployed for initial attack

Live stream camera systems are beimgestigated to reduce the time lapse between discovery and
report at the control centre of ANCP. The footage collected is also an excellent source to compliment
the AAR's if required.

The system is complex though in the sense that the lookouts are mdriagthe GNRWhen a fire

is detected this is reported to a GNR officigho in turns reports it to the district ANPC offjeeho
advises national ANPOwho then activates the closest Heli attack team. This could be simplified by
eliminating the number ofagencies involvedand having a regional system of dispatch and
coordination

The public also use the national emergency linead in smoke and fire sightingslhe system is
working well and fireseem to be, on the wholeeported within minutes ofgnition.

Due to the high saturation of lookouts it does not seem to be common practice to use airborne fire
detection patrols. This could be an additional tool in the toolbox on one of those really bad days
when you have 300 fires in one operational peli With very little training and effort all of your
current FAC aircraft could be used very effectively.
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10. SYSTEMS

Systems are the binder to the complex wildfire management environmfsystemis a regularly
interacting or interdependent group dafinits forming an integrated whofeor, Wsystemis a
collection of elements or components that are organized for a common p@pose

There are humerous segmentgere systems arecorporated in the IFM wheel antthe following
was observed

No StandardOperating Procedure$SOP )swvere noted, although this does not imply that there

ar e n’ Thesaareyimportant documents that guide behaviour under certain conditiang are

often derived from lessons learnt. For example SQfan be written up for thddeli attack teams
dealing with issues such as embarking, disembarking, safety, standard tools, emergency procedures,
etc. BOP $or example would include the ten standard fire orders, giving guidelines of how to
operate at a fire.

Communicatiorseems to be good with various radios used by crew leaders, through to th@ IC. A
improvement could be the use of dedicated fire channels for ground to air communication, not with
operational aircraft but with the FAC. It was observed at the Loriga fakahcraft were used for
mopping up with noapparentground coordination. The result was that some loads were not on
target. More importantly it is questionable if the aircraft were needatdhll because the fire was in a
phase where ground crews could safely and effectively work in the .black

GIPS had a good systemtiadckingtheir vehicles, once deployed they are plotted on a system that
enables the user to see where vehicles are. Wis only observed for GIPS vehicles. This again is
important at the ICS level where it is of utmost importance that resources are tracked and located
on a system in regards to the fire.

The recording of fires is excellent, to add to this it would be gpadl have | AP’ s (Il nci
Pl ans) and AAR's (After Action Reviews).

Strategic and tactical fire managemestould form the backbone of suppression activitighe
National Authority for Civil Protection (ANPC) coordisaséd actions of firefighting:detection,
dispatch, suppression, mop up and pdis¢é surveillanceln the event of an incident the highest
ranked officer on scene assumes the position of Incident Commander (COS), followed by the
hierarchy of lower ranks.

The COS commands the suppdrtite Safety, Liaison and Public Relations officers. Directly under
them is Planning, Operations and Logistics sections followed by the Air Operations Officer and Air
Operations Coordinator, with Sectors following.

At this level thereseems to be verittle coordination between the agencie¥his was one of the

biggest surprisesf the deployment We can say with certainty that tHES wasot being usedn
the incidents observedyecause one of the products of using the system is the Incident Action Plan
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(IAP). This document is prepared by the Plans / Intelligence Section and is the single record of all the
operational periodsNo IAPs were eveprovided despite being requested.

We also tried in vain to sit in on an IMT briefing but we were altiiwedto attend. This seemed
unusual because, where we come frpobservers are welcome to attend the IMT briefings and
peruse the IAR. Comment is also welcome becaunsany heads are better than onknthe absence

of any demonstratedAPs we unfortunately hve to say that ICS, or any variation that we know of, is
not being used.

Weather

Weather conditions are well monitored and also available on the website. Real time information
available is: Current temperature, Minimum temperature, Maximum temperatWad Speed,
Wind Direction, Humidity, Atmospheric pressure and rain.

Countrywide information giveistemperature, air pressure and winds as well as the current risk
(FDI) and for two days ahead. Other fire information is shown from detection to closilréne
number of resources deployed.

iy 1 el . X

Photo 13 ¢ Fire danger index awareness plantation level
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Advanced Fire Information Systems
Similar to AFIS, Portugal uses fogos.pt. It is far more comprehensive than AFIS except for the size in
hectares of aredurned. A very useful tool.
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Photo 14: Webalerta used by The Navigator C

The Navigator Company, a commercial forestry company uses Webalerta, developed from Collector,
an open source adaptor program. With this app, the crew leader ofHbk Attackteam takes a
photo from the air and sends it via cell phone to the base to assist kuginéthe fire.

’ =

Photos15 & 16 ¢ Examples of demonstrated back o asics systems use, real worId tactical
LI I yyAy3 (GKFEG R2Say Qi y S&vwysanbke ithiSghbeed @ ¢ SOKy 2f 2 38
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11. CAPACITY

The last section of our IFM wheel, before it gets to the reactionesponsestage is capacity. This
section includes all the following:
1. People-from firefightersto management
2. Equipment-LDVs, trucks, all different aircrafftandtools and pumps systems, PPE, PEIC.
3. Logistics-fuel, food, water, resupply, medical
4. Infrastructure—roads and access, spike camps, offices, ¢&Ps

The following was noted by the embed team:

The Civil Protection Authority (ANPC) is phenary national disaster management agency with four
directorates from which one is the Directorate of Fiighters, managing the Bombeiros. Their
capacityas Incident Commanders imiknown, assuming responge fire incidents is delegated to
municipal leveland then delegated to the Bombeiros to take command.

GIPS are struated around Initial Attack Hehttack crews Four to eight member crews at 50
stations in 11 districts, and from 2018 with extendedaak capacity of 50 personnel (Captain in
Charge with one or two Sergeants, and corporals as crew leaders), in eleven districts. The force
totals 1500 personnel including higher levels of ranks within the bigger GNR structure.

The active Bombeiros Volw#rs total 30000 during the fire season on three month contracts.
There is a vast majority of the volunteer force that are also remunerated for their time during the
seasonTheyhave their ownrank structure similar to the military. Commanding officeasks varies

to the size of the bases occupiethey seem to be a very powerful politidalce and have strong
influence in local politics.

Their numbers mostly depend on historic fire occurrence in the municipal districts for structural
firefighting and other emergencies besides wildfires. The out of season number of personnel
available is unknown.

The Special Forces Bombeiros (FEB) used to battdek crews but for unknown reasons are not
fulfilling this function any more. These firefighters aermanently employegdand do out of season
training, but we could not get any intel on exactly what training was done.

In terms of people and vehicles there are sufficient resources. People however are not applied
correctly, for example we continuousheard that the GIPS and FEB ground &swere the last to

be deployed. fis was often hours or days after the initial ignition. These are highly trained,
expensive resources and should be deployed immediately. The golden hour ceieept be
applied hee sothat a firecanbe contained in the first houThe only way to accomplish that is to
usethe best trained and equipped resources as initial attack, as early as possible, in the incident.

The BV’ s are a huand keeping the politel and fcultupkeissypes m mind,
consideration must be given to changing their role. Currently their main role is to protect buildings,
as such they wait passively on roads for the fire to come to them, as opposathtking the fire
directly. If househdd protectionis their core functiorthen the GIPS forces must be increased to
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fight the fires directly on the ground. Currently, ground forces only suppress theusieg indirect
methodsand no control linesire constructed around the fir&videncewasnoted that this results in

at least12% of fires rekindling flaring up BV personnel should be utilised in this role as well as
mopping up.

Equipment

Both GIPS and the Bombeirbave more than adequate resources in terms of LDVs and trucks. The
photo above illustrates a sturdy frame mounted on a LDV to carry hand tools.
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Photo18: Light helicopter used for initial attack

Aircraft used are various light helicopters and Karheavy helicoptersFixed wing aircraft include
Air Tractor 802sand Canadair415s It is unknown how many are contracted in from private
companies oare in agency ownershipVe were told that there are in excess of 50 aerial resources
available duringhe peak fire season. This is an incredible amount for a relatively small area.

Tools
All agencies have more than adequate tools available for the number of staff.

Systems
The system of using reservoirs as watering points is good. All locations aredoarkee GIS system

and is available to pilots by the touch of a button on their cellular phones or tablets. Unfortunately
nobody seems to be able to clarify who is responsible for the maintenance and refilling of these
reservoirs.The ownership of some Mering points could sometimes not be clarified as official
reservoirs are not marked. If emptyr in poor state of maintenance, the ownershipegedly
belonged to a private landowner.
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Photo19: LACES printed arlothing

Personal prtective equipment iof high quality and sufficient. Standard issue is helmet with neck
material flap, loose googles, balaclava, shirt and trousers, boots and socks. Eadhtineidi also
issued with a fireshelter, first aid kind mask to be carried at all times.

A very good idea, demonstrating thinking out of the box, was seen Afithelca Theyprint LACES

on the back of IShirts and jackets, as seen on Phdtbis is really clever because anyone following
the person aheadf them is continuously reminded of the LACES fundamentals.
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12. DISPATCH AND COORDINATION

Dispatch and Coordinatioare the unsung heroes of IFM because they are always working in the
background.They arethe glue that holds the response systems togetherthe South African

landscape they have arge Safety responsibility and accountabilifheyare the ones that ensure

that the dispatch is @ordinated and structureca nd f o | | eviao, wihdt, evterk, wheln and

how . They are also partly responsible for data c
resource flight / route following. A fundamentally important function nstigating incident and
accidentactionplans all based on preletermined and planned scenarios. Where possible they are a
communications relay betweethe landuser and sppression operations.

Based on very limited exposure the team had the following to report:

Dispatch is done well but lies with the central ANPCceffn Lisbon. This has the real possibility
wasting valuable time. It would be more time efficient if the dispatch function was disirict
regionallevel.

The initialdispatchof the Heli attack teams is good. Of concern is that the professional Un@$Rs
and FEB are the last to be dispatched, often hours or days after the initial ignition.

Data capturing and recording is good. The concern isttteatiata does not seem to hesed in post
fire. AAR’' s

Circumstances did not allow for the observation insiddrazident Command PostdB, as such no
comment can be made.

Sequence of dispatch
After lookout towers spot a fire, the location is triangulated and forwarded to the National office of
ANCP irLisbon.

The Head office dispatches the nearblgtli Attack GIPS team as initial attack.

Time from report to dispatch varies between eight and ten minutes. The crew leader and helicopter
pilot circle the fire for sizaip and locate a landing zone. Afteluch down they then offload all hand
tools and connect the Bambi bucket before they make their way to the fire with knapsacks and fire
beaters.

The helicopter then flies to the nearest filling point (from the locationGmo referenced maps on a
tablet) while the crew starsuppression operations.

Simultaneous to the helicopter dispatch, three mobile units are dispatched from the nearest three
municipalities to the location of the fire. On their arrival, the most senior Bombeiro assumes

command of the inident and the helicopter andeli Attackkeam iswithdrawn.

The helicopter has a 90 minutperationaltime frame. Thereafter it flies back to base for refuelling
and a 30 minute break, before being dispatched again if needed.
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The Bombeiros IC can rezpt extended attack from ANCP if needed.

The sizeup of the fire would determine the IC level required to take command of the incident. If
more resources are needed, they are selected from the toolbox at district ANCP level and
dispatched. The GIPS an#8B- special forces seem to be on last call, with an hour available to
mobilise at base, before being dispatched to the site.

Incident and accident plans

Training in 16 provides for keeping aletailed log of events, from Objectives to Strategies and
Tactics, but no evidence of this documentation was observégkre was also no evidence @
written handover from theHeli Attackieam to the local ground forces.

It is assumed that recording takes placeyoafter an incident if things go wrong and a formal
enquiry is requested from higher authorities.

No aviation acciderplans were observed

Resource databases and Resource tracking systems

Resource tracking system is from a wall mounted toollbased orthe T Card Systemi\s resources

are dispatched from local ANCP municipal offices, resources are tracked to the incident or incidents.
It is not clear how feedback is given to the National ANCP officets $megmingly effective as the
fogos.pt app/ webge is acknowledged as being very accurate.

SIT VIAT

Photo 20 - Resource tracking board
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13. SUPPRESSION

After all the planning and preparedness is ddhis is where the wt stuffis put on thered stuff If

the rest of the IFM wheel has been focused on this wiltHeeeasiest and least intensive part of the
wheel Suppression is where the science of lessons learnt, and basic principles that have been
proved over many years and scenariare instigated. Objectives are set, strategies are assessed and
tactical plansare drawn up. Fromnitial to extendedattack it should be awell-orchestratedevent

where it is not an emergency, tjustspart of your jobManagement of all the resources is the key
here and is often where failures and mistakes occur.

Unfortunately the crew only had exposure to one wildfire everit Loriga where they were
deployed with the GIPS Intervention Unit from Avelsat have noted the following:

The initial attack system of using the Heli attack teams is very good, with reaction tirmezllimiten
minutes. However after this the systeseemed to have some challenges

The Heli attack teams are only allowed on site for 90 minutes, this is based on fuel restrictions as
well as the number of ignition6 = 3 0 0) The ehallerda ig thatpn their departure, there
didn’t seem t o be anhereweyesatlequate grdund eéesosiraes in plgife, t h a t
there was acontrol lire clearedaround the suppressed ared, mop-up was commencing and by
whom, not having a proper handovep the teams designated to complete the suppression and
mop-up could havedetrimental ramifications. Bottom line is that all activities should be fully
planned and communicateand this appears to be completely absent

Portugal is lucky to have ample watsupplyand the chosen method of suppression is thus using
water. This seems fine on paper buater aloneis notsufficient in suppression of wildland firgsull
fire suppression tactics should include a combination of containrfany) lines and water.

Extended attack is not well coordinated, resources are called/dispatched without consideration of
where or how they will be applied. This was observed at the Loriga fire, a fire of 3)Rleaources
deployed at this fire were:

Firefighters  307.

Vehicles: 96

Aircraft: 6

In this incident there were so many resources on scene that they were getteqict h ovayher ' s
and seemed to be pretty much justoing whatever they felt like. here was nosign of any
coordinated dispatch oplanned suppresfon activities. This perception of uncoordinated overkill

could be a result of a dispat issue but itdefinitely is an indicator ofmanagement related
challenges

Although the three BV ground forces are dispatched with the Heli attack team, they amryof

limited use as they do not leave the road to attack the fii¢h direct attack.They wait passively for
the fire to reach the road and they will only then engage with it. Alternately they are utilised for the
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protection of homes. This again is passiand they seemto only take action when flames are
approaching.

Where extended attack is initiatecor more than one agency is involved is imperative that
command rests with one individual. An effectivee ofICS will addresthis. There weret least 6
agencies responding to a firbut there was no evidence that these agencies were coordinated
under a single command structure.

Commanders on the ground confirmed that little or no communication was done with the ICP after
they had been taskedt is also concerning that ngtaging area or preleployment briefing systeris

in place, so incoming forces are not briefed in terms of safety aspects, the objectives of the IC
overall strategyand what tactics were being usetdihe ground crewsdnteracted with agreed that
there is a failure in this regard.

Thisperception of lack of on scene coordinatiean issue that can be resolved fairly easihythe
correct applicatiorof ICSFor examplememorandum of agreements between the agenaesldbe

drawn up before fire seasoiih e s e  Bhouldclearly document what the responsibilities of each
agencyare. Once again, time spent in planning and preparedness is priceless when the incident
occurs.The centralisation of all fire management relatedigties into a single entity would provide

the best ultimate solution to aid in coordination.

Another major challenge is the lack of clear air to air and air to ground coordination. The crew
specifically watched out for it and indicators were that thecaift wereoperating to stragges and
tactics of their own.

Some indicators of #hlack of combined air and ground operations were airctaftdsthat seered

to be jumping up and down the line (going back for flaps?), loads running parallel to each other
instead of along the fire line (pinpoint positioning lacking), no sign of any crews on the lines being
bombed (loads not supporting ground crews), airckading used for large scale map operations

(very ineffective use of costly resources), no consistency in load height or positioning on the flank
(pilot training?) It seems like there may be a misguided impression that aircraft extinguish fires.
Aircrdt are best used in direct support of the ground crews because’ s t he resources o
that actually put fires out. All aircraft can do is slow down the spread and buy the ground crews time
to get into the line. Bottom line is that unless theres@ne sort of coordination system between the
aerial and ground resources there will continue to be major inefficiencies inctrabined
suppression operations.

We did a full presentation on the utilisation of Tactical Cohticcraft at theJoint Commad bunker

in Lisbon.The concept was very widely accepted and the Australians also showed how they use their
airborne command and control systemEhe main difference between the 2 southern hemisphere
operations was that we train all our pilots to be strgie and tactical fire specialists where the
Australians train up fire fighters for the role. Other than that the science, and rationale of making
the best use of a limited but very expensive resource, is exactly the same. The current system in
Portugal sems to be using ground controllers to -ocodinate the aircraft. We see a fundamental
challenge with tlat method based on the fact that the ground cannot see the full picture that the
aircraft can. With sufficient training and experience they could do a nmohe effective job

AAR and close out summanPIRECT AWARD N.° 59/86GPCM/2018 40



positioned in tactical command aircraffhe Airforce personnel present very much liked the idea
that the command aircraft were used exactly the same as Forward Air Controllers (FAC) which is a
commonly used resource in battle scenari@ACs call in precision aerial strikes with bombs and
missiles and aerial firefighting should be seen as being just as serious, because it is exactly the same!

Photo 21 ¢ Joint Military Command presentation on the use of Tactical Command and Control
Aircraft
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14. RECOVERY, REHABILITATION AND RESEARCH

Recovery rehabilitationand researchare very often overlooked buthey are a critical piece of the
continuation of the IFM wheel. The most important factor is using events as a learning exercise.

Every eent should befollowed by an After Action ReviepAR)and cr i t i c aAffny asses
the good Assesghe badand Addressthe ugly . This i s eaarsno ftrhoem toitnhee rt op e
countries mistakebecauseyollon’t have time to make al.lToot he pr «
often AARs are washed over because something went wrong. We find this incredibly sad because all

that does is set up the system to make exactly the same mistakes again in the futures widlyb

even worse consequences than previously. Data colleste8ARs and fire investigationshould

lead straight back into the legislative system to reaffirm or modify laws / regulations / policies
Research on the fires sciences that were evidentifédl this same category. An example is the

excellent research being done by Prof Viegas attbienbraFire Labs.

The embed crew had the following to note:

The start of recovery is the rehabilitation of the burnt areas. This means that burnt treeshaust

cleared from the langdwhich was unfortunatelypot observed in the burnt areas visited. Failure to do

clear burnt areasesults in a builelp of fuel for the next fireln conjunction with clearing the burnt

trees, the flush of germinating seed, espdlgidicacia must be managed otherwise the burnt area

becomes a jungleAcacia are dighlyfire adaptedspecies whose seeds germinate after a fire. Any
additional dead and down fuels are going to make weed control almost impasaitdeprovide a

perfect breeding ground for the regeMhat was observed @re previously burnt areas that had a
beautiful and |l ush green carpet of alisaln i nvader

The Technical School of Pinhahs visited and th@echnology and Information Department showed

a video of footage taken from 3 static cameras to reconstruct the 2017 fire in Pedrogao Grande. The
footage provided significant information on three fires developing simultaneously in the same area
and showedthe development as the weatheconditions changedEvery single firefighter and
manager should see that sequence because, in hindsight, the entire event could have been
forecasted after the ignitions. There was no magic in the blow up, just the perfaditmms for the

fire to do what it does.

A presentation byMiss A. Cunninghanof Eagle Fire Weathawn the use of a Tephigramwas of

extreme value to potential fire behaviour. The practical exercises, analysis and case studies of past
events were cledy carried across.
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15. SUMMARY

By its nature the limited exposure of the team in Portugal cannot be considered as a comprehensive
IFM review. For that a more structured investigation by a team of IFM experts will be required.
Working on Fire has developesh IFM Roadmap which is a structured process used to conduct IFM
evaluations be it on a local, landscape or country scale. The outcome feeds into addressing each of
the IFM elements on which this report is based.

This short term embed has provided a pahot overview of some of the main elements of IFM as
enumerated in this report. What follows below can be viewed as a summary of strategic elements
based on the limited exposure of the visit.

Spokes Recommendations

Legislation ThePortuguesdegislationseems very comprehensive regarding t
prevention and protection against wildfires but shouté led by
state and municipal land setting good example of compliance
Communities and citizens should be involved and participats
following the* n o r Folfowing thaf the law can be enforced wit
fines on landowners not complying.

Serious consideration should be the promulgation of
Afforestation Law, where land owners need to apply for a pel
before commercial tree species can be plantddthe land is too
small to prepare fire breaks, no permits should be issued.
should not be the only criteria.

Legislation to enforce ZIfForest Intervention Areasissociations
should be mandatory by law. Benchmarking ZIF to sin
associationssit as the Fire Protecti
Africa should also bea serious considerationThe South African
National Veld and Forest Fire Ace  F i r e Ad3aciatiors coul
be used as an exampland some components be incorporated

have a more practical applicatiorhence making it moreattractive
and advantageoufor land owners to joinGiven the seriousness

the fire problem and the apparent challenges in ZIF implementati
consideration may be given to separate the fire managein
aspects from general land and forest management issues thre
the creation of FPA’' s dedicat
ZIF areas or organisations or making them fulfil the role of FPA).

Legalities regarding ownership of unregistered prosrtand absen
landowners should first be clarified, before fire protection g
prevention is addressed.
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Spokes

Recommendations

Education and Awareness

Some pamphlets give a one sided view'bad fires. This creates «
culture of no fires. A more balanced approached shouldatiewed
that includes the safe use of

Community fire resilience is the kegnd continual awareness the
the communities are a fundamental part of the solution. Ign
them and the challenges will escalate raththan reduce.

Agai n, dedicated FPA' s coul
resilience by taking the fire massage down to local level.

Fire Breaks

Preparing ZIF fire breaks by bulldozers, especially on steep sloj
not environmentallyacceptable With the disturbance of the toy
layers, over time, the rehabilitation cost of eroded surfaces coul(
a very costly exercise.

Consideration should be given to the 120m wide primary bands t
rather divided into 3 or 4 smaller bands with tracks separattiem
as permanent tracers. These smaller firebreaks (blocks betv
tracks) can then be slashed and burnt in a cycle of three years.
same approach can be followed for the perpendicular secon
bands.

Green belt breaks could also be consatbrby panting more
indigenous fire resistant treeé\n example is the green belt progrg
being run by Navigator.

Individual owners of small propertiewith high fuel loads seem to
be the highest risk for wild fires. The ZIF associatiangdcrelax
some of the criteria for membership and accommodate owners \
smaller breaks on propertiesr around a group of landownergn
example of how the South African FRAleal with thischallengeis
that members of an FPA can plan acdmbine their fire breaks
based on factors other than cadastral boundaries. So multiple
users could have no internal breaks but use a common perip}
break instead.This is a very effective mechanism of manag
complex land user environments.

The reduction ofhorizontal fuels along roadsides is effectiwea
point becausewhen crown fires occur, especially on steeper sloy
this practice is of little benefitlue to the fire carrying straight ove
the ground anywayConsideration should be given to removerso
trees either side from the boundary roads, to create space betw
the crowns of trees as wellhis can be done strategically, based
comprehensive fire management plans thitok at the macro
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Spokes

Recommendations

picture. For example not every road needs to have thdsfeteared,
but the ones that are cleared are mapped and used tactic
Suppression forces are then made aware of the strategic roads
would be briefed at the staging area before being deployed), an
traffic would be deployed except on the cledrepads.

Fuel Load Management

If one factor can be isolated then fuel load management is the m
challenge facing Portugal.

Forest management practices should be reviewedgeneral but
especiallyon the larger properties such as National parks to creal
balanced forest, especially in the drier types of forests.

In areas with high alien plant infestation, current fuel loads are
high for normal prescribed burning to be safely executed. Thigial
harvesting of saleable trees, felling and chipping or char
production could be considered.

Once heavy fuel loads are removed, a standalone or combinatic
chemicals, burning, manual and mechanised options could be us

South Africa has madgood useof expertson the management o
the regeneration of natural forest species under alien tree canoy
Thisknowledge may assish a national programmeo reduce fuel
loads.

The problem of unnaturally high fuel loads will not go awayt$sif
and will need a comprehensive annual plan of operations that I
at the macro | andscape, i gno
care about lines on a map apthnnings houl dn’ t ei t

Risk Profile

Risk quantification of horizontal and verticalief loads in al
vegetation types should be developed as a user friendly metl
application for landowners to determine the frequency and inten
for reducing fuel loads.

Risk management profiles are not difficult to do and a sin
national templatecould be produced. Keep it simple initially and
it grow in complexity once the basics are embedded.
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Recommendations

Training

Trainingas observed during the visi of a very high standard. It
recommended that auditing training modules should be done du
wild fires, by a third party as participating party audits may be
biased.

Promotions as IC from Level 5 I@ough b Level 1 IC should K
rated on courses passed and a logbook with a set numbe
incidents exposed tdlhis is the only way to keep trackexperience
and link it to promotion.Retraining should also be considered i
person didn’t have any exposu

Detection

The use omobilelive streaming camera surveillance systems shc
be investigated to assist Incidef@ommanders during wildfires
South Africa is also using a system of live video streaming fron
Command and Control aircraft, called FireFly. This is a very val
tactical tool for the IC and operations staff because it requireg
special tasking frm the aerial operationsTrey just carry on with the
operations and the ground forces have the sameé regle view that
the aircraft have.

Early fire detection coupled with quick reaction is critical to prev
fire build up and disaster fires.

The useof patrol aircraft, to be deployed on days when the looko
are either overwhelmed by the number of fires or visually restric
by smoke should be investigated and planned for.

Modern automated fire detection camera systems are very effec
and more cost effective than manned towers. A relatively sn
country like Portugal should not be difficult to cover with suc
system with blanket coverage in the fire prone areas. Care shou
taken to stick to proven visual spectrum systethat are scalablg
and coupled to human verification to avoid wasted dispatches. A
the hype around Infrared and heat sensing technologies that arg
effective at large scale.

Systems

If ICS is the chosen incident management system then it needs
adopted across the board and from top to bottolvhatever system
is being used now relies heavily on rank and positional p@meris
not effective Fires don’t c ar and ard eety
good at separating training from experience.

Be careful of throwing technology at simple probnRRefresh the
basics of human dynamics and people management, coupled t(
basic fire sciences and training. lthe systems reaffirm the gab
and correct the mistakes or shortcoming of the past.
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Recommendations

Capacity

Finance and administration need to be added to the ICS structu
is a useful tool to compare the costs of incidents of wildfires
hectare and future budgeting. To compare the actualst of
prevention and protection versus suppression would also be
significant value for future fire management planning.

Portugal ha&e a massive amount of resources availabMore

resources aralefinitely not needed. Recourses just have to be us
in a more coordinated and structured walhat is needed is adtk
to basicsapproachin all facets of the operations.

Dispatch and
Coordination

The system is working well. A concern is that FEB and GIPS §
Forces are not gaining experiencand ae limited to extended
attack only, if required. It is recommended that ANPC develg
schedule where they aresed more often operationally. Firefightir
skills need to be kept currenas competence comes fron
experience.

Where, what, who, when and howvg the same all over the worlc
Excessivalispatch of too many resources very quickly reaches
point of inefficiency and dangerous conditions where people
gettingine a ¢ h  avaylwighout esven knowing what the plan is.

Suppression

It is recommendd that bulldozers only be used in extreme cases
prepare control lines, especially on steeps slopesrge scalg
mechanical breaks should follow contours to best limit
environmental impact of erosion and slope disturbane@nd tools
should rather le usedby the multitude of firefightersand direct
attack techniques should be used.

Thesheernumber of ke Tankers is overwhelming, and in that sc
needs to be carefully managed. Crews need ¢t only focus on
spraying water but get back to the basicsfioé line construction,
burn-outs or backburns and mopping up operations. Out of the f
season these resources can be utilized by INCF for preventior
protection activities.

The aerialoperations need to be better managexhd coordinated
with ground resources. lis a fallacy that aircraft can mana
themselves and totally extinguish fires by sheer volume of w
dropped. Tactical aerial command and control trainiagd fixed
wing forward commandplatforms would go a long way to ensurir]
that this very expensive resource is more efficiently used.
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Spokes Recommendations

Aircraft should be used in their appropriate roles and corre
applied. They should not be the relied on to operate alone and n
awayswor k in close direct supp
“air suppor-ttiey shauld support gmound grews, n
the other way around.

Research and It is recommended that any research done should not only by
Rehabilitation academic wlue, but be of such a nature as to fulfil a real pract
need. Theexcellent presentation of Miss Amanda Cunninghal
PyroMeteorologist, is a prime example applied science

As in all things, have a plan. A plan for post burn rehabilitation,
all that goes with fire adapted species remgeation. It should not be
a big surprise whenthe whole area explodes wittegen seedlings.
As in all aspecitfs’ ‘volfatl Fakr, e pwe
planning is key to every one of them.

If we can make one major suggestion it is this: Portugal has more than enough resources, don’t
throw too much technology at the challenges. Keep it simple by going back to basics.
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16. IN CLOSING

We wish to express our gratitude all the personnel of EMSGIF, AGIF, ANCP, CB, FEB, GNR, GIPS,
ICNF, South African Embassy, Portuguese Diplomatic Office, The Navigator Company, Afocelca,
DEMOP, GiIff, UTAD and Eagle Fire Weather.

A great many people helped in the knowledge exchange progvdenareindebted for the interest
shown,the many lessons learned, tHegisticsand the hospitality. From field staff to upper level
management everyone wadully supportive and it was a pleasure working together towards the

goal of making a difference, for tlggeatergood of a very special place and its people.

We look forward to the continued good collaboration and remain available to assist and to clarify
where needed.

- ENDS -
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