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CHAPTER 5

Operationalized Regional Haze

Action Plan

[ This chapter explains the concepts behind the ORHAP and how it is closely linked to, and supportive

of, actions at subregional, national, and local levels. Further, the three main program components—

protection, mitigation, and monitoring—and the institutional arrangements for the program are discussed

in detail with reference to activities falling under each. ]

The Process and
Considerations
Forests form the main body of the terrestrial
ecological system. As an inseparable component
of the total land use system, forestry has
significant interrelationships with agricultural,
pastoral, and food-producing systems. The
interrelated and multiple roles of forests,
covering the wide spectrum of environmental
conservation and use of forest resources, are
vital for human welfare and sustainable
socioeconomic development.

In planning for forest resource management
and development, sustainability is a crucial

consideration. And an important component
of sustainable management is protection from
injurious factors, including fires.

Managing Forest Fires

The importance of fire management is
increasing as forests, woodlands, and grasslands
face greater demands for commodities and
amenities. Recent research has extended our
knowledge of fire behavior, fire ecology, fire
suppression, and other aspects of fire science
that are being incorporated into ecosystem
management.

Fire management can take several forms,
from no active management to fire exclusion,
i.e., total suppression. Fire exclusion may be
appropriate for plantations or plant
communities of thin-barked trees; while no
active fire management may be appropriate for
wilderness and national park areas where fire
can be allowed to play out its role as a natural
disturbance agent; or fire management can take
an integrated form. The integrated fire
management option embraces all possible
treatments, managing ecosystems to enhance
the benefits of fire while reducing its detrimental
effects (Landsberg 1997, Goldammer 1997a).

Since fire can either be the cause or the result
of changes in the landscape, fire management



should be conceived on a landscape scale,
incorporating forests and their immediate
surroundings. Fire management was, and
continues to be, largely a reactive process in
most developing countries with little data
handling capacity (Landsberg 1997). This
situation needs to be improved.

Approaches toward fire management will
vary for different forests and landscapes, dictated
by their characteristics. An essential tool is a
fire management plan. This will form part of,
or be integrated with, the forest management
plan, aiming for sustainability and efficiency.
Preparation of fire management plans should be
based on statistical and nonstatistical information,
including inventory of past forest fires, weather,
topography, and fuel type and size, supported by
the latest land use and forest cover maps. A
classification system and a clear understanding
of forest fires and their causes are important to
establish alternative approaches to fire prevention
as well as for forest rehabilitation. In an
integrated approach to fire management, it is
necessary to think comprehensively and on a long-
term basis, taking into consideration available
technology and skills.

Fire Management Planning

Fire management integrates fire-related
biological, ecological, physical, and technological
information into forest and land management,
to meet desired objectives. Interrelated fire
management activities include fuel management,
fire prevention and control, fire suppression,
beneficial uses of fire, and the associated planning,
training, education, and research. Fire
management, thus, encompasses all measures
taken to maintain fire regimes within desired
bounds, and is an integrated framework of
policies, institutional arrangements, procedures,
technology, and resources. This framework
usually runs vertically through two or more layers

of government, as well as horizontally among
various land management agencies and private
owners. Fire management policy objectives will
not be effectively achieved if any of the pieces of
the framework are missing or do not work well
together.

Predictability of Future Fires

Economic, social, environmental, and
climatic factors have historically been
responsible for causing forest and land fires.
There is no reason to expect that these factors
will become any less responsible for fires in the
future. Although forest and land fires are caused
by human actions, experience shows that these
fires can be primed or aggravated by a
prolonged drought (or during ENSOs). The
threat of a prolonged drought as well as of forest
and land fires can thus be anticipated by regular
monitoring of ENSOs.

In areas of recurrent fire and haze, an
effective RHAP is needed to prevent them
through better management and enforcement.
The factors contributing to the starting of fires,
particularly weather and related disturbances
(e.g., ENSO:s), are predictable. Based on data
between 1990 and 1997 on the Southern
Oscillation Index and sea surface temperature,
there will be more EI Nifios in 2000-2003, 2007-
2010, 2013-2015, and 2020-2022; or at least
two in any 10-year period (MOE-UNDP 1998).
Thus, it is possible that fires and widespread
haze will occur again, as the present land use
plans in the region call for continued large-scale
land conversion. There is a pressing need for
the region to maintain greater vigilance and to
develop better fire management capabilities, well
in advance.

Holistic View of Fire
An event being predictable does not
necessarily make planning easy, as it is likely to
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be influenced by several other unforeseen
situations. A holistic view of fire and an
understanding of its negative and positive
factors are necessary for intelligent
management of resources. Integrated
management of fire recognizes its traditional
uses and does not exclusively concentrate on
fire exclusion (prevention, suppression). The
beneficial role of fire should be an integrated
element of the overall approach to sustainable
vegetation resource management and
protection. Also, in order to address the main
source of land-use fires, as well as of unwanted
wildfires, local people and communities have
to be integrated into the overall systems of
fire management.

RHAP as a Strategic Guideline

The RHAP document as endorsed by AMMH
in December 1997 could correctly be thought
of as a set of strategic guidelines that briefly
describes the objectives, process, and broad steps
to be adopted in this regard. It thus forms the
basis for developing an Operationalized
Regional Haze Action Plan.

Need for Operationalization of RHAP

When the RHAP was drafted in 1997, the
regional fire and haze disaster was at its peak,
S0 crisis management was the order of the day.
It was, therefore, not possible to incorporate a
great amount of detail concerning how the
RHAP was to be implemented. In fact, the
RHAP document itself fulfilled a dual function:
it provided a mandate for HTTF to take
emergency action to address the fire and haze
disaster; and it provided a vehicle that ADB
could use to quickly mobilize assistance for the
RHAP’s later implementation via regional and
advisory technical assistance.

The process of operationalizing the RHAP
has given rise to two versions of the plan. The

first version (RHAP) is the one adopted by the
nine ASEAN Ministers of Environment when
they met in December 1997. This is the formal
“official” version, as endorsed by AMMH. The
operationalized version drafted by the RETA
Project is referred to as the ORHAP.

Principles and Parameters

Any management policy or system should
be tailored to certain principles, in order to
reflect conditions, needs, and resources. This
is particularly true in the case of managing fires.

Some General Principles

Some important parameters are:

(i) know what fire regimes you want:
determine what fire regimes are
possible under the prevailing climate,
ecological conditions, and land use; of
these, decide which are most desirable
and practicable;

(i) manage fires to meet specific objectives:
these may include sustainable resource
management, maintenance of ecological
processes or key species, biodiversity
conservation, protection of human or
natural values, or avoidance of
atmospheric or other offsite impacts;

(iii) design fire management policies within
the context of other land use trends: as
far as possible, address related or
underlying factors that increase fire risk;
maintain coordination and cooperation
with related sectors;

(iv) develop a fire management policy
systematically within a comprehensive
framework: ad hoc efforts may be
needed to address acute fire

management deficiencies, but only a

comprehensive framework of law,

institutions, and resources will be

effective in the long term;



(v) involve partners: communities, NGOs,
the private sector, and neighboring
country governments should be
participants in fire policy formulation
and fire management. Successful policy
formulation depends on asking the right
questions of the right people;

(vi) change attitudes: effective fire

management requires changing

attitudes of key players at the
community level, in the private sector,
and in the government;

(vii) critically evaluate procedures and
technology: imported technology and
procedures may not meet needs or may
be impractical within resource
constraints; and

(viii)assign responsibility clearly (e.g., to the
appropriate level of government or
community) (Schweithelm 1998b).

Parameters

Three parameters have been identified in
operationalizing the RHAP.

(i) The region’s transboundary pollution
problem is ultimately driven by policy at
the national level.

Since land conversion in the ASEAN region
over the past two decades has been driven by
economic development policies at the national
level, there is a direct causal relationship
between such policy, land conversion fires, and
transboundary haze pollution. This defines an
important parameter and constraint within
which the ORHAP must pursue its objective
of reducing (ideally, to zero) the number, scale,
frequency, duration, and negative impacts of
transboundary haze pollution in the ASEAN
region.

Since this represents an important constraint,
it is also an important factor in shaping the
framework of the ORHAP.

Land conversion can be carried out in a wide
variety of ways, some of which maximize short-
term gains at the expense of long-term benefits
to the national, regional, or global community.
The large-scale land conversion fires that cause
haze in the ASEAN region are viewed as being
predictable, policy-driven outcomes of the
national economic decision-making process.
Therefore, these fires will remain a problem in
the region until the land conversion process has
been completed in all AMCs.

Transboundary pollution is thus seen as a
problem that cannot be “fixed,” but one that
must be managed. The ORHAP must focus
on managing the threat of transboundary haze
pollution, which will remain a given parameter
during the entire period that the land conversion
process in the region is underway. It will call
for a relatively large number of concrete steps
in haze-producing AMCs, supporting and
complementing the measures to be carried out
at the regional and subregional levels.

(i) Haze pollution itself results from behavior

heavily reinforced by profit considerations.

Open burning as a waste disposal technique
is cheap and, therefore, profitable to land users
and operators. Land conversion typically
involves the felling of trees and clearing of brush.
This generally results in a large amount of
biomass residue, which in most cases is
regarded as waste matter to be disposed via the
least-costly and most rapid means—fire. The
longer it takes to dispose of the waste biomass,
the more profits are reduced.

These considerations have historically made
open burning the technique of choice for
disposing of waste biomass for small-scale and
large-scale land conversion operations. In both
cases, the effect is magnified by any direct or
indirect subsidies to land conversion.

In the absence of policies that alter the
profitability of open burning, either by reducing

Transboundary
pollution is thus
seen as a problem
that cannot be
“fixed,” but one
that must be

managed
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subsidies that encourage it or penalizing this
behavior directly, open burning by default will
remain the waste residue disposal technique of
choice. Modification of this behavior in the
short or medium term is a difficult, costly, and
uphill task. The ORHAP must, therefore,
primarily focus on managing the effects of this
behavior, and only secondarily on modifying
it, through policies.

(iii) Weather factors increase the tendency of
the above two parameters to produce
transhoundary haze pollution.

As has already been described, the
extraordinarily dry conditions brought about
by ENSO, among other factors, periodically
increase the risk of transboundary haze
pollution. This makes the number of measures
required for fire and haze prevention,
mitigation, and monitoring relatively large,
calling for a considerable amount of investment.

Strategic Considerations

Avoiding wastage of resources is the key to the
efficiency of the ORHAP. The mix of measures
and their implementation must therefore be as
cost-effective as possible. Based on the foregoing
considerations, certain strategic positions have
been identified to ensure that the ORHAP
effectively responds to the reality of the situation:

(i) The primary goal of the ORHAP is to
prevent the recurrence of transboundary
haze and this calls for a focus on fire
management.

Preventing transboundary haze requires that
the density and quantity of haze in the
immediate atmosphere at any one time be
reduced below levels that cause haze pollution
to cross international boundaries.

(ii) Endorsement of the RHAP/ORHAP by
an AMC implies limitations on the
manner in which it carries out land
conversion.

The limitation to the right of any country
endorsing the RHAP/ORHAP to arrange its
own natural resource management policy in any
way it chooses is that: “it should not allow the
haze pollution to emanate from land-conversion
fires within its territorial boundaries; and in
the event it happens should not allow haze
pollution to violate the airspace of another
country—thereby causing adverse
environmental impact on its own citizenry and
those of the neighboring countries.”

First, this will require that haze producing
AMCs undertake concrete measures to prevent,
mitigate, and monitor large-scale fires. A
number of related measures must also be
implemented at subregional and regional levels.

(iii) In ORHAP, measures that remove or

address “binding constraints” on
preventing or mitigating transboundary
haze pollution will be given highest priority.
Measures that address less binding
constraints will be assigned lower priority.

The degree to which a measure proposed in
the ORHAP will be effective depends on
whether or not it would help to remove a cause
or a binding constraint, thus reducing the risk
of occurrence of fire and haze. For example, if
all measures under the ORHAP had so far aimed
at improving the region’s capability to detect
large-scale fires, its fire detection capability
would be excellent.

But the region’s capacity to manage or
suppress those fires once detected would be
minimal. Taking yet another step to improve
the region’s capability to detect large-scale fires
would have zero impact on improving capacity
to prevent or reduce transboundary haze
pollution. This is because under such
circumstances the “binding constraint” on
achieving this goal would be the lack of fire
management capacity, not lack of fire detection
capability.



The ORHAP so far has led, in relative terms,
to overinvestment in monitoring and severe
underinvestment in fire management and
suppression. If this disparity is allowed to widen,
the results will be disastrous. This is clearly a
suboptimal outcome that can be avoided by
adhering to the above strategic principle.

(iv) The purpose of the ORHAP-related
measures at the regional and subregional
levels is to catalyze and complement—
rather than to substitute for—the measures
carried out at the national level.

For an ORHAP-related measure to be
undertaken at the regional or subregional level,
one of the two criteria must be met. The first
of these—the economies of scale—should be
such that the activity is more efficiently
undertaken at the regional or subregional level
than at the national level. For example, the
division of labor between the regional and
subregional level in the training of fire
management personnel or in the training of
trainers is determined by the nature of
economies of scale of the particular training. It
is more cost-effective to provide the training of
fire management personnel at the regional level
than at the subregional level. However, the
training-of-trainers in fire management training
is more cost-effective at the subregional level
or below.

The second criterion is that the measure
should catalyze similar measures at the national
level. For example, the formulation of an FSMP
for the haze-prone areas of Sumatra facilitated
by the SRFA-Sumatra is expected to lead to
similar plans in other haze-prone provinces of
Indonesia.

(v) Wherever alternative measures for
achieving the same objective exist, the
measure that achieves the desired
objective at the least possible cost will be
implemented.

The relative scarcity of finances is likely to
cause this principle to be upheld in all cases
where measures are completely financed by the
countries themselves. Special care must be taken
also in the case of financing by donors.

Structuring of Programs

For evaluation of impacts/effectiveness, a
consistent program structure is needed in which
different subprograms, program elements, and
projects or activities can be incorporated.

The concept is that the programs and activities
are hierarchically linked through a common
denominator. In a program structure, the area
of concern is divided into several programs; each
of the programs into subprograms; each of the
subprograms into program elements; and each
of the program elements into projects. (If needed,
further subdivisions can be introduced along the
line of hierarchy. In this hierarchy, the program
tends to be long term and projects short term.)
Once a project is completed, achieving its
immediate objective, it normally is not repeated
or continued. It would have, in a short period,
contributed to the long-term objective of the
program element, subprogram, and program,
of which it is a part; and that is the common
denominator running through the chain of
hierarchy.

Program structure is a form of scientific
classification of planned activities for decision
making, account keeping, prioritizing, and
scheduling. It helps coding of activities and
aggregation and computerized data
management; it facilitates storage and analysis
of trend data, and monitoring and evaluation
of programs. A coded structure makes it easy
to compile related information.

The designing of program structure should
reduce overlaps, improve stability, and simplify
future planning, monitoring, and evaluation.
The program structures can be developed based

The ORHAP so
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on the nature of activities involved or objectives,
or a combination of both. The number of levels
in the hierarchy depends on the complexity, size,
and spread of the plan.

ORHAP’s Program Components

The ORHAP has adopted the three-program
structure proposed in the RHAP, of prevention,
mitigation, and monitoring.

To effectively address the haze issue requires
that several activities and actions are undertaken
under each of the three programs to address a
the
Implementation of each of these actions needs

particular aspect of problem.
to be monitored closely if the transboundary
haze problem is to be properly addressed. In
order to keep the cost of monitoring of each
action to a minimum, a single agency can be
made responsible for ensuring that each action
is successfully carried out within the time frame
specified.

The framework of the ORHAP thus works
on three levels, the most aggregated of which
is that of the ORHAP programs of prevention,
mitigation, and monitoring. The next level is
that of the activities, each of which fall under
one of the three ORHAP programs. The lowest
level is that of the actions, each of which
supports a particular activity.

Each of these three ORHAP programs is to
be operationally defined, by listing the activities
that fall under each of them. Once the activities
that comprise each of the programs have been
decided, the actions that fall under each of the
activities are identified. Some of the activities
(and the actions under them) are to be undertaken
at the regional level, some at the subregional
level, and others at the national level.

Program Linkages
Within the framework of a plan, the program
components and subcomponents must have

vertical linkages (based on the common
denominator that links them to achieve program
objectives), as well as parallel linkages due to
overlapping of scope.

When a plan covers a large spatial area, the
space is divided into units and subunits. Each
of the subunits and units carries out the program
activities, and in aggregation, it adds to the
whole. There will be several activities under
each of the program areas to be undertaken
centrally, covering common areas of interest for
reasons of control, guidance, efficiency,
effectiveness, and economy. Here also, the
linkages—vertical and horizontal—are evident.

For the ORHAP, the ASEAN region has been
subdivided into member countries, which each
have their own systems of provinces, districts,
etc. The NHAPs represent the country plan
(including subplans) on fire and haze. The
countries are free to adopt their own program
structure. The NHAPs are naturally linked to
the ORHAP As in the case of programs, there
could also be parallel linkages due to overlapping
of interest or other criteria. The two SRFAs
(Borneo and Sumatra) within the umbrella of
the ORHAP are cases of parallel spatial linkages
at subregional level in respect of a program
activity, i.e., firefighting.

Thus, the three ORHAP programs have
been divided into 20 activity groups—
prevention with 10 activities, mitigation with
four activities, and monitoring with six
activities. (Initially these 20 activities were
further subdivided into about 50 specific
actions. In the process of refining and revising
the ORHAP, the number of activities and
actions can change.) Spatially, it consists of nine
NFAPs and two SRFAs, appropriately linked.

At the ASEAN level, HTTF will implement
activities, monitor progress, and also take action
in shaping the region’s infrastructure for fire
protection and mitigation.



The Planning Horizon

Based on the length of the planning period,
the plan can be classified as being immediate
term, short term, medium term, and long term.
The immediate and short-term plans are
operational in orientation and will have detailed
scheduling and budgeting of activities and
operations. The medium- and long-term plans
are of a perspective nature, indicative of the
direction toward the goal to be achieved. The
plans can be of fixed term, with provision for
revision at the end of each period or horizon,
each time taking advantage of the lessons learned
in the previous period. It can instead be “rolling”
in nature, such that it is updated annually or
periodically with the horizon remaining
unchanged, i.e., there will always be a plan
ready for a fixed period ahead. The ORHAP is
also designed as a rolling plan with a short-
term horizon, being updated annually—i.e.,
there will be a detailed implementation plan
for year one plus a regular ORHAP for the five
years beyond (second to the sixth years)—
effectively having a horizon of six years.

Thus, the ORHAP is a document meant to
be continually refined and updated. Depending
on an evaluation of activities conducted/completed
during the previous periods, future activities can
be modified, new activities added, and redundant
ones deleted. These additional activities are
expected to be of two types: those undertaken
directly by the AMC governments, and those for
which donor support will need to be catalyzed.

Hierarchy of Plans

The planned activities will be carried out at
regional, subregional, and national (including
provincial, district, and village) levels.

National-Level Plans
The ORHAP specifies that all AMCs will
formulate NHAPs for combating wildfires and

haze, in accordance with their own national
priorities and the nature and degree of threat
that each faces. It is necessary at every stage to
specify operational responsibility and related
means and specifications. The actions to be
implemented under the NHAPs are a matter
for each of the AMCs to decide. This allows
for a high degree of specificity in the
identification of the actions to be undertaken
at national level, and the level of funding
devoted. Efficiency demands that the level of
investment of each AMC be in direct proportion
to the risk of causing or suffering the impacts
of fire and haze, this risk being a variable that
is likely to change over time.

Rationale for Subregional and Regional

Actions

As already outlined in the section on
Strategic Considerations, some actions are such
that sufficient economies of scale exist for them
to be centralized at the regional level. Other
actions are more efficiently undertaken at the
subregional level. For example, modeling and
forecasting of long-range weather changes such
as ENSO requires extensive and sophisticated
The
requirement allows it to be most efficiently

computing resources. resources
carried out at a regional level.

On the other hand, sharing of fire
suppression resources such as personnel and
equipment is more efficiently carried out at
the subregional level, since physically
redeploying equipment and personnel over
long distances is inefficient, impractical, and

time-consuming.

Program Description

A detailed treatment of the three ORHAP
programs—prevention, mitigation, and
monitoring—and the institutional arrangements
and instruments required to support effective
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implementation of the ORHAP, is outlined in
the following sections.

Prevention

ORHAP’s Prevention Program

In the context of ASEAN-level involvement, the

ORHAP has specified 10 activities under its

prevention program:

(i) forecasting climatological conditions

that are likely to result in fire and haze;

(if) mapping of areas subject to heightened

risk of forest fires, including how these
at-risk areas expand or shrink in
response to seasonal, annual, or multi-
year changes in weather;
(iii) management and dissemination of
information relating to the present or
likely future fires and haze, the present
or likely geographical areas affected by
haze resulting from forest fires, and the
human health impacts (or likely
impacts) of existing or forecasted haze
presence or movement;

(iv) reviewing the existing policy
framework at the national level with a
view to determining how the set of
economic incentives that policy
framework provides is likely to shape
the use of fire as a tool or weapon;

(v) bringing about appropriate policy
changes to ensure that the set of
economic incentives provided by the
policy framework at the national level
is consistent with the policy as it
pertains to the use of open burning;

(vi) providing market-based and other

economic incentives for promoting the

adoption of new products and
technologies that use biomass and
logging or land-clearing residues;

(vii) formulation, operationalization, and

implementation of NHAPs that serve

as the foundation for operationalizing
the RHAP, and increase the degree of
readiness to meet forest fire
emergencies at the national level;

(viii)harmonizing and integrating the
NHAPs at the ASEAN level to ensure
their collective consistency and
effectiveness in jointly responding to
regional forest fires and haze;

and

(ix) developing implementing
institutional arrangements for linking
national firefighting capabilities in any
combination within ASEAN (e.g.,
SRFAs, or other mechanisms for
coordinating multiple national
firefighting capabilities); and

(x) formulating, ratifying, and

implementing an ASEAN-wide Forest

Fire Readiness Protocol that formalizes

linkages among national-level

firefighting capabilities by putting into
place a system that enables rapid
deployment.

While these activities may not cover all the
aspects of “prevention,” some of them overlap
in certain aspects of mitigation and monitoring,
indicating the interrelated nature of the

programs.

Categorization of Strategic Measures
In the context of the ORHAP, the maximum
control of transboundary haze pollution and
other related damage (environmental and
material) involves efforts on two fronts:
= to prevent fires from outside (e.g.,
agricultural areas) getting into and
burning forests and other natural
vegetation, and
= to manage fires that are being set for land
clearing and refuse disposal so that the
extent and density of burning are
controlled.



Fires should be prevented as much as
possible. Prevention is one of the most effective
ways to tackle land and forest fires, while
firefighting is more difficult and costly.
Management of land conversion process should
be addressed through policies and regulations.
The prevention of land and forest fires embraces
a wide range of measures that either modify
the fuels found within or around the fire-
threatened resources to reduce the spread and
intensity of fires, or reduce the chances of
human-caused ignition.

The various categories of fire prevention
measures include scientific resource
management, policy reforms/modifications,
command and control, public education and
awareness creation, and moral suasion. All
measures to prevent fire and haze directly or
indirectly contribute to mitigation by reducing

the intensity of impact, even if fires occur.

Scientific Management of Forest
Resource

The traditional approach for preventing fires
escaping into forests and to other areas containing
large fuel loads has been through a system of
fire protection or fire hazard reduction.

Hazard Reduction

Hazard reduction is an important aspect of
fire protection. While it is difficult to prevent
fires completely, it is possible to reduce fire
incidence and intensity. Establishment and
maintenance of firebreaks, which are natural
or constructed barriers to stop or check fires;
clearing the paths, tracks, and campsites of any
inflammable materials; planting belts of fire
resistant species around parks, protected areas
and forest plantations, and along road margins;
spraying of fire retardant chemicals in vulnerable
locations; establishing buffer zones for protected
areas for the dual purpose of fire prevention and

habitat protection; and prescribed burning to
reduce combustible materials before the onset
of the fire season are some of the relevant
activities in this regard. In the case of peatswamp
forests, hazard reduction should primarily take
the form of preventing them from being rendered
inflammable by draining.

Prescribed Burning

Prescribed burning, often used as a
silvicultural tool, is the controlled application
of fire to wildland fuels in specific areas, to
promote resource management.

Prescribed burning has been used by
foresters, in suitable forest types, to manipulate
species composition and characteristics of
forests and also to prepare sites for forest
plantations. Traditionally, prescribed burns
were undertaken after logging to remove
branches and other logging debris, expose
mineral soil, and produce better growing
conditions. However, scientists are now
advocating regular prescribed burns to
maintain the natural composition of forests,
and prevent fuel buildup in forests that
traditionally have been visited by fires regularly.
According to scientists, if prescribed burns
were used more often, then the forests would
receive a quick input of nutrients, and excess
organic matter would be removed. Such fires
in suitable situations can help to check weed
growth in forest plantations, induce better
regeneration and growth of plants (e.g., teak),
maintain a seral status of vegetation that
contain a high percentage of commercial
species (e.g., moist deciduous forests), reduce
soil acidity, increase bacterial activity, and
reduce protozoan population (GOI/FAO
1990b).

To accomplish a prescribed burn safely,
managers must prepare a plan and instructions
detailing how the burn will be executed. A
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Construction of firebreaks and
fuelbreaks around and inside a forest
is a common method employed to
interrupt the continuity of fuels.

Firebreaks

A firebreak is a line, up to several
meters wide, on which all combus-
tibles are removed and the mineral
soil exposed. The objective of
firebreak construction is to segregate,
stop, and control the spread of a
wildfire. The width of the firebreak
varies with fuel loads and expected
spotting (fires jumping over the
firebreak) behavior. Since fires may
easily cross firebreaks of up to
several dozen meters, their use is not

Firebreaks and Fuelbreaks

Fuelbreaks

The concept of fuelbreaks is
entirely different. Fuelbreaks are
generally wide (20-30 m) strips of
land on which the native flammable
vegetation has been modified or
replaced by introduced vegetation so
that fires burning into them can be
more readily controlled. In the
tropics, it has been demonstrated
successfully that fuelbreaks can be
maintained economically by
agricultural or agroforestry land uses
(e.g., cultivation of groundnuts,
millet and legumes, as practiced in
Sudan). Fuelbreaks include:
* agricultural and pastoral land uses

where most of the woody, above-

shaded, agroforestry-style
fuelbreaks where trees are widely
spaced and livestock grazing
reduces the abundance of surface
and aerial fuels; and
fuelbreaks that are maintained as
forest but where aerial fuels are
mechanically shredded or removed.
The most important fuels in
forests that need to be treated are
those between the ground surface and
the canopy of upperstory trees.
Surface fuels (grass-herb stratum,
shrubs) are the main carriers of fire,
while aerial fuels are those combus-
tibles not in direct contact with the
ground (foliage, lianas, twigs,
understory tree crowns), which carry

always cost-effective. In addition,
firebreaks in steep terrain tend to
erode during the rainy season.

Along with
prescribed
burning in the
forests, zero-
burning methods
of site
preparation for
commercial
crops in private
lands adjoining
forests are often
promoted
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and livestock grazing;

prescribed burn will be safer and more successful
if the perimeter of the area is extended to natural
boundaries such as lakes, rivers, and marshes.

Narrow roads or single-blade bulldozed
firelines may not be wide enough to prevent
the fire from crossing. Along with prescribed
burning in the forests, zero-burning methods
of site preparation for commercial crops in
private lands adjoining forests are often
promoted.

System of Vigilance

In combination with management measures,
it is necessary to adopt a system of vigilance and
this includes hazard rating, forecasting of fire
proneness based on weather pattern and climatic
factors, fire risk assessment, fire classification,
mapping of fire risk areas, dissemination of fire
information, early fire danger warning, intensive
surveillance, code of public behavior in high fire
risk situation, enforcement of government
regulations, and relevant command-and-control
measures. Some of these overlap with mitigation
and monitoring activities.

ground biomass is removed and
substituted with agricultural crops

the fire into the crowns (fuel ladders).

Source: Tropical Forest Update 6(1), March 1996.

Forest fire prevention should be undertaken
as a joint effort of all concerned—as a matter of
civil defense involving government institutions,
private agencies, and the public. Participation
of rural people, and their goodwiill, is particularly
important. It is necessary to provide appropriate
incentives for their sustained cooperation.

Establishment and maintenance of firebreaks
and other fire prevention and presuppression
measures (see Box 12), including the related
infrastructure, involve considerable investment.
This is often not supplied by individual owners
and private companies, to save on costs. During
the 1997-1998 fire season in Indonesia, there
were no effective firebreak systems in most
cases. Even though fire warning messages and
related instructions were announced through
the media, these were of limited value in the
absence of an adequate infrastructure and
enforcement system.

Policy Measures
A good policy provides a rational and balanced
strategy for action. It helps to prioritize action



and to attract funds and attention for carrying
out policy components. Policies in general
should be able to curtail conflicts and
inefficiencies.

A detailed account of policies, strategies, and
legal or regulatory instruments has been
provided under the section on strengthening of
institutions (page 152). Only policy aspects as
they relate to the program of protection under
the ORHAP are discussed here.

Policies relating to several sectors such as
agriculture and rural development directly
influence the fire and haze situation. For each
of the policy objectives, appropriate measures
are clearly to be specified. If the statement of
policy objectives and details of policy measures
are left vague, there can be serious problems.

Influence of Existing Land Conversion

Policy

Land conversion takes place in the major
haze source countries, particularly in Indonesia,
for raising palm oil plantations, timber estates,
expansion of agricultural crops in peatland, and
for transmigration. Policies on land conversion,
particularly relating to authorized practices, are
vague and not supported by stringent and
practical control measures. Policies, including
instruments available (and employed) for their
implementation, indirectly influence human
attitudes and behavior. Thus, skewed economic
incentives can do more harm than good. Some
governments in the region inadvertently increase
fire hazards through policies that explicitly or
implicitly encourage settlement and conversion
of forests because of the incentives provided.

This is particularly true in cases where the
overall impact of the country’s natural resource
management policy is to significantly reward land
conversion (and thus large-scale open burning)
via financial inducements. The extent of the fire
and haze problem appears to be in direct

proportion to the magnitude of the financial
incentives for land-clearing offered by the policy
regime. The greater the financial incentives to
clear land the more uphill the task will be to
address the issues related to forest fires and haze.

This situation persists due to conflicts
among, or inefficiencies within, key aspects of
the overall policy framework. The conflicts and
inefficiencies embody inconsistencies among
policies, such as those of plantation
establishment, food security, forest concessions,
processing of timber and NWFPs, forest products
trade, transmigration, and land-tenure rights of
traditional and indigenous groups. A
considerable amount of anecdotal evidence exists
to show that policy inefficiencies and
inconsistencies drive a significant portion of
ASEAN's transboundary haze pollution problem.

Concealed Subsidies

Clearing land of vegetative growth, residues,
and debris by burning is the cheapest method,
compared to other alternatives. The costliness
of other methods (e.g., mechanical, zero-burn
system) of land clearance has historically made
open burning the technique of choice for
disposing of biomass residue. Thus, there isa
component of concealed subsidy in the system
of land clearance existing in some AMCs.

Ways to discourage land clearing include
making open burning expensive by charging
fees for a fire license (as with the fire permit
system in Malaysia), and requiring
landholders to use only controlled burning.
Incentives for fire use should be appropriately
balanced by disincentives (economic or
punitive) for carelessness. It is often
carelessness that causes even small fires to go
out of control and spread. The right to convert
land should not be taken as an unconditional
reward and license to cause social harm.

Equally important are laws, rules, and

Policy

inefficiencies and
inconsistencies
drive a significant

portion of
ASEAN'’s

transboundary
haze pollution

problem
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regulations pertaining to fires (e.g.,
forbidding certain activities during summer,
in areas prone to fire damage) and their
enforcement. They must serve as deterrent
for those who commit environmental crimes,
while providing incentives to those who
cooperate in preventing forest fires.

Changing the Policy Environment

Policies on the use of fire should meet
resource management objectives, within the
parameters of specific fire regimes. Resource
management objectives and fire regimes are
likely to change, sometimes quickly and
dramatically, in response to alterations in the
natural environment or in the social, economic,
and political conditions. Policymakers and
planners should understand these changes and
their impact, in order to design policy
instruments that are flexible enough to be
effective in a wide range of circumstances.

The Human Context

The nations of Southeast Asia are, with two
or three exceptions, in the early to middle stages
of economic development. While they vary
greatly in terms of culture, economy, political
systems, and demography, most AMCs share
characteristics that make it technically difficult
or politically unattractive for them to manage
the human factor in fires. Some AMCs have
rapidly growing populations, with a large
percentage of poor people living in rural areas
who are heavily dependent on small-scale
agriculture and forest products for their
livelihoods. In some countries, forested areas are
resource frontiers for timber production, mining,
and commercial agriculture, as well as safety
valves to relieve population pressure elsewhere.
This has created a three-way conflict between
logging and mining firms, agricultural settlers,
and indigenous forest dwellers. Governments

have frequently been ineffective in reducing the
conflicts regarding land and forest resources due
to inappropriate or ineffective land use and land
tenure policies, insufficient management
resources, and often a lack of political will.

In recent decades, this situation has led to
faster deforestation, relentlessly changing fire
regimes. Poor harvesting practices have made
forests morefire-prone, fire use isundisciplined,
and fire is often the tool of choice for forest
conversion. The changes in the fire regimes of
the tropical rain forests has been most dramatic;
but even the fire regimes in seasonally dry areas
have changed asfires have become more frequent
and intense. Policies should now be designed to
stabilize fire regimes, amore complex task than
managing fires in a relatively stable regime.

The Ecological Context

The climatic and ecological factors that shape
fire regimes are generally thought to be
relatively stable, but they can change
unpredictably and sometimes suddenly. The
increased severity of ENSO-related drought in
the western Pacific during the last two decades
is an example. This may be a short-term anomaly
or a long-term trend caused by natural climate
oscillations or human-induced climate change.
Fire regimes can also change suddenly as the
result of natural disasters such as cyclones,
which can alter forest structure and fuel
conditions overnight.

Each vegetation formation has a
characteristic fire regime shaped by climate,
ecological factors, and human actions, which
determine the frequency, intensity, size,
seasonality, and predictability of fire
(Christensen 1993). Fire regimes determine
how fires affect vegetation ecology and
biogeochemical processes and fluctuate naturally
in response to long-term climate change and
shorter-term climate oscillations. Humans have



altered the fire regimes of most areas of the
region through their use of fire and
modifications of vegetation.

The flora of most seasonally dry areas have
evolved in areas where wildfires are frequent,
and many species depend on fire for
regeneration. In the wet tropics too, flora have
evolved in area where fires were caused by
severe droughts with long return periods
(Goldammer and Seibert 1990). These fire
regimes have been altered dramatically over
the past century as humans have used fire and
harvesting to modify rain forests at an
accelerating rate, causing shifts in vegetation
structure and species composition.

Policy-Related Suggestions

Lack of a fire policy adds to conflicts and
confusion regarding the managed use of fire.
Enforcement of fire prevention and control calls
for strict policies and rules on burning, including
conditions under which the use of fire is legal.
Effective enforcement requires a policing
system and the political will to act.

The forest fires and haze issue has to be
rationally approached through a combination
of appropriate policy changes, involving
incentives and market-based instruments.

Policy Changes

New policies should primarily aim at altering
land clearance practices that cause
transboundary haze pollution.

Policies on land use and land conversion
practices should define controls relating to type
of land, processes, precautions, and social
responsibilities. They should promote policy-
induced actions, e.g., use of zero-burn land-
clearing techniques, and the introduction of fire
permits for open burning. Some countries such
as Malaysia have introduced such measures.

There is evidence that at least under some

conditions, zero-burn techniques can be used
for disposing of biomass residue from land
clearings, with the residue being used for the
production of semifinished or finished goods.
When properly carried out, such policy measures
can help reduce transboundary haze pollution,
enhance the environment, and promote
economic development.

Supplementary provisions that would help
in the prevention of fires and haze include
measures to (i) reduce the rate of conversion
of natural forests, (ii) reduce the size of forest
utilization concessions, (iii) introduce reduced-
impact logging practices, (iv) introduce market-
based instruments to promote residue
utilization, and (v) rationalize shifting
cultivation.

In the case of Indonesia, there are some
special needs to combat the danger of fires and
haze.

= Efforts should be made to provide the

capacity and facilities to complete
provincial spatial plans to be used as a basis
for reliable local land zoning.

= Clearance of peatlands should be subject

to special regulations; burning of any kind,
including managed burning, should be
strictly prohibited.

= All peat soils should be identified and

delineated, to ensure special attention and
protection.

= Efforts should be made to rehabilitate

peatlands that were cleared for irrigated
rice planting under the Grand Million
Hectare Peatland Project.

Rational Incentives

Instead of allowing undeserved gains through
indiscriminate use of fire for land clearing,
rational incentives must be introduced, in the
interests of sustainable development, social
equity, and safety. An example is the no-fire-
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bonus plan of the Philippines, which is an
effective fire prevention mechanism within the
Social Reforms Agenda of the Mountain
Province. In relevant cases, eco-labeling
requirements and certification of forest products
can be linked to the track record of producers
in carrying out forest fire protection measures.

Fire Protection as a Sustainability

Criterion

Recently, the concept of criteria and
indicators (C&l) in the context of sustainable
forest management (SFM) has added a new
dimension to strategic planning. C&I provide
standards to judge the performance and progress
toward achieving SFM. The quality and
effectiveness of fire protection should be
established as one of the criteria for SFM. An
explicit policy statement to that end can help to
promote fire protection.

Residue Utilization

There is considerable scope for introducing
eco-friendly market-based instruments as
effective incentives to adopt zero-burn land-
clearing techniques in AMCs. Land-clearing
residues can be used (rather than burning them)
to produce a large number of intermediate or
final products including furniture, fence posts,
handicrafts, fuelwood, active carbon, chips for
pulping, mulching materials, and other
consumer products.

Market-based instruments can be included
in a program of waste reduction and waste
utilization, incorporating logging residues from
the neighboring areas.

A survey conducted under the ADB ADTA?®
in Indonesia showed that the amount of residue
in logged forest in East Kalimantan was
419 m3/ha, including 146 m3/ha suitable for
sawlogs. In Riau, the figure was 98 m3/ha. In
conversion forest, using a cutting limit

>30 cm diameter at breast height (dbh), the
wood residue in East Kalimantan was 317 m®ha
including 177 m3/ha suitable for sawlogs, while
in Riau, the figure was 267 m?®ha. In areas
using less than 30 cm dbh as the cutting limit,
the amount of wood residue in East Kalimantan
was 29 m3/ha, while in Riau, little residue
remained. Wood residue utilization is limited,
asitis illegal to remove any residue from forest
concession areas. The main consumers of wood
residue in Riau are the pulp and paper industries
that consume about half of the residue generated.
In East Kalimantan, the residue is still
unutilized. The pulp and paper industries in
East Kalimantan use their own wood from
forest industrial plantations.

While the potential for residue utilization
seems to exist, considerable planning and
promotion are needed. If residue utilization
along with zero-burn techniques of land clearing
were to become profitable, it could not only
generate attractive incomes to the operator but
could even subsidize the mechanical clearing
of land. Introduction of a penalty (or high fees)
for land clearing by open burning could improve
the attractiveness of residue utilization. Any
policy that promotes such a system will become
a market-based instrument.°

The success of market-based instruments
depends on the profitability of mechanical land
clearing for residue utilization compared to
waste disposal by open burning. This relative
profitability heavily depends on the degree to
which open burning is either explicitly or
implicitly subsidized by existing distortions in
natural resource management policy in general,
and land conversion policy in particular. Other
factors such as geographic proximity to biomass
residue processing facilities and availability or
quality of transport also affect the costs of
processing biomass residue. Residue-based
products, by their nature, will be of low-value-



per-unit-weight, so a wide range of factors
would affect their relative profitability.

Zero-Burn Land Clearing and Market-

Based Instruments

ADB’s RETA Project studied the potential
of promoting mechanical land clearing and
marketing of products based on residues.

The technical feasibility of zero-burn land-
clearing methods has been proven and
demonstrated in a number of cases in the
region.?! In Sarawak, Malaysia, land clearance
for cultivation is mostly carried out mechanically
and land preparation for planting follows “zero-
burn” methods. Logs are stacked along
contours, to prevent soil erosion. Sometimes a
partial/light burning is carried out to reduce
the debris.

The exact extent and conditions under which
zero-burn land-clearing techniques are
financially feasible or applicable are not yet
known. However, evidence available so far,
suggests that these conditions are likely to vary
widely.

What is certain is that in some haze-
producing AMCs, explicit and implicit subsidies
for land clearance reward the use of open
burning. For environmentally conscious
operators, existing indirect subsidies act as a
strong disincentive to use zero-burn methods.
The perverse incentive system, thus, subsidizes
the behavior that contributes to transboundary
haze pollution and penalizes the behavior that
attempts to prevent it. Use of some form of
market-based instrument will at least partially
remove the two-edged bias against the use of
mechanical land clearing.

The Rationale

The rationale for applying market-based
instruments to zero-burn land clearing is as
follows. Persons using fire as a land-clearing

tool enjoy all the profit of doing so, but bear
only a small portion of the costs, as populations
suffering haze shoulder the rest of the costs.
On the other hand, operators using mechanical
land-clearing techniques bear all of the costs of
land clearing. Thus, even if open burning was
not subsidized, the operator using open burning
enjoys a distinct profit advantage over the
operator using mechanical land clearing.
Allowing this difference is inconsistent with
economic efficiency and market principles under
which producers compete with one another on
an equal footing so that society may enjoy their
products at the lowest possible cost. If for any
reason, this equal footing is weakened or
destroyed, society-at-large is the loser. The
introduction of market-based instruments
promotes competition on an equal footing and
results in economic efficiency.

ADB’s RETA Project points out that several
firms have successfully completed the transition
to mechanical land clearing. The firms that were
the most successful in this regard were those
that could profitably make use of waste biomass
residue either within the firm itself or within a
vertically-integrated corporate structure of
which the firm formed one part.

The most common and profitable uses of
biomass residue were found to be: (i) chipped
biomass residue as fuel for steam turbines that
drive electricity generators at large, export-
oriented pulp mills; and (ii) as a source nutrient
for oil palm. In the latter case, the biomass
residue was simply allowed to decompose in
place. By adjusting the planting time of the oil
palm seedlings, the firm was able to significantly
reduce application of supplementary fertilizer,
resulting in lower production costs.

Some Variants
There are several types of market-based
instrument.
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System of Cess and Performance Bond

The variant of market-based instrument
recommended for encouraging zero-burn land
preparation is the cess. The cess, which ideally
would represent the financial equivalent of the
environmental damage caused by land clearing
through open burning, would be collected from
all persons in advance of land-clearing activities
(i.e., when land-clearing rights are granted).
The proceeds of the cess would then be held as
a performance bond, which would be returned
(with interest) to operators who have cleared
the plot of land in question via mechanical
means. The proceeds forfeited could be used
to further improve and promote the mechanical
clearing of land.

This arrangement has several advantages.
First, it creates a favorable bias toward use of
zero-burn techniques for land clearing and land
uses that do not require heavy land preparation.
While this market-based instrument can be
employed even in the absence of policy changes,
in practical terms, it would call for appropriate
policy direction. The policies should signal a
government’s intent to encourage
environmentally responsible behavior and to
discourage the opposite. Second, in cases in
which mechanical land clearing is not financially
viable, the government will have placed a
transparent monetary value on the damage
caused to society by open burning, with the
compensation being collected in advance of the
damage. Third, this sets the stage for tighter
environmental controls, once enforcement
capacity has been upgraded, or medium-term
changes in natural resource management policy
have been put into place.

Encourage use of Biomass Residue. A
complementary aspect of the market-based
instrument is promoting the production and
sale of products that use biomass residue as
raw material. The forfeited proceeds of

performance bonds can be used to subsidize
companies that produce goods from biomass
residue. This subsidy could be paid in any of a
number of ways (e.g., as a year-end corporate
tax rebate).

The appropriate level of the subsidy and
means of paying it are heavily dependent on
the local conditions, the infrastructural facilities
available, or the geographical area in which
production of the goods using biomass occurs.

Tradable Permits

Making the firms pay for the right to use
the atmosphere to dispose off pollutants gives
them the incentive to reduce the amount of
pollutants. This can be done in various ways.
One such variation is tradable permits. The
original concept of a tradable industrial pollution
permit recognized that it is cheaper for some
firms to reduce emissions of certain pollutants
than it is for others. Tradable pollution permits
are simply “bearer certificates” that grant a
limited right to discharge emissions into the
atmosphere. The government can then control
the amount of pollutants released by limiting
the number of certificates issued.

There are several considerations when
adapting the tradable permit system to help
combat fires and haze: (i) the sources of
emission move around and cause a problem in
spatial distribution, and (ii) fire and haze are
mainly produced during the dry season making
it difficult to space out the emission time-wise.
Therefore, modifications are necessary if
tradable permits are to help reduce haze. One
way is to reduce the number of permits in
circulation such that a worst case scenario would
not cause transboundary pollution.

Direct Pollution Charges
Another market-based instrument for
discouraging open burning is the levying of a



direct charge for each unit of emissions
produced. Conceptually, this is a compelling
idea, primarily because firms would be charged
directly for the pollution damage they cause,
thus forcing them to incorporate this factor into
their decision-making process. A variation is
scaled pollution charges where polluters pay
according to the degree to which they increase
the risk of transboundary haze.

But direct pollution charges have drawbacks,
most of which result from the fact that
government monitoring and surveillance costs
are significant. It is probably not feasible to
charge directly for the emissions themselves,
since this would involve numerous problems in
measurement, all of which could be subject to
legal challenge.

Recommended Alternative

As with all market-based instruments, the
objective of the three types considered—
performance bonds, tradable permits, and direct
and scaled pollution charges—is to make a
particular market function more efficiently, or
to create a market where none existed before.
The market in question here concerns the rights
to use the atmosphere for waste disposal.

Their use would depend on the situation in
the jurisdiction in question. All the alternatives
have advantages and limitations and it is
necessary to balance them. However, based on
the situation in Riau and South Sumatra
provinces, performance bond schemes have
been found to be objective, uncomplicated,
inexpensive, and easy to administer. The
assumption is that all persons or firms clearing
land will do so via open burning. They are
therefore charged a fee that reflects the damage
that such open burning causes. The fee is then
only returned upon the person or firm
demonstrating to the satisfaction of the
enforcing agency that their plot of land was

cleared using mechanical means instead of open
burning.

AMCs can collaborate at the regional and
subregional levels to support use of market-based
instruments at national level. An important
prerequisite for the success of market-based
instruments at the national level is sustained
political will.

For example, implementing a system of
performance bonds assumes that the bond will
be collected in an efficient and timely manner,
and that the proceeds will be utilized in a way
that ensures effective functioning of the
instrument. Lapses will lead to failure of the
instrument to achieve its objectives.

Command-and-Control
Command-and-control is an expression to cover
all legal measures including instruments,
regulatory mechanisms, legal sanctions, and
restrictions. Legal measures form an important
aspect of fire prevention.

Command-and-control measures directly
regulate the use of fire by imposing sanctions
against those who use it in unapproved ways.
They are therefore usable only at the national or
subnational level (nonnational entities can
support implementation of command and
control measures at the national or subnational
level).

A wide range of command-and-control
measures exists. The most stringent for fire
management is a total ban on open burning of
any type under any circumstance. Examples of
less stringent command-and-control measures
(in descending order of stringency) are:

(a) issuing permits on a case-by-case basis
that allow open burning as an exception
to a total ban on burning;

(b) automatic issuance of a single-use permit
as per (a) above upon the applicant’s
signing a sworn affidavit that he/she will
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adhere to guidelines specified by
authorities;

(c) legal sanctions against persons who do
not comply with published restrictions
on open burning issued by appropriate
authorities;

(d) legal sanctions against persons who do

not comply with published restrictions

on open burning issued by appropriate
authorities during publicly-announced
periods of increased fire risk;

(e) limitations on open burning during
certain hours of the day, days of the
week, or seasons of the year;

() bans
appropriate authorities are notified in

on open burning unless

advance of the intention to burn;
(g) restrictions on the area of land that may
be burned on any one occasion; and
(h) voluntary compliance with guidelines on
open burning issued by appropriate
authorities.
The number of permutations and
combinations of command-and-control
measures regulating use of fire is obviously large.
The list of measures above is therefore not meant
to be exhaustive. Its purpose is to demonstrate
the wide array of the types and levels of
stringency that could potentially be adopted by
fire control authorities at the national or
subnational level.

The level of stringency of the particular
command-and-control measure(s) adopted should
be consistent with two factors. These are (i) the
risk of large-scale fires and haze being caused;
and (i) a realistic assessment of the institutional
capacity for implementation of, and the amount

of resources available for, enforcement.

Need for Credibility
In the absence of credible enforcement,
stringent measures will increase, rather than

decrease, the prevalence of open burning.
Adopting a regime of obviously unenforceable
command-and-control measures would cause
perpetrators to question whether authorities
would ever be able to implement any fire control
regime. If the answer is perceived to be in the
negative, the jurisdiction would become an
“outlaw area” within which perpetrators could
use fire in any manner they like, with impunity.

Even if a regime of strictly voluntary
compliance had no more than a neutral impact
on the use of fire, it would still be more cost-
effective than (and therefore preferable to)
adopting stringent measures that the authorities
are incapable of enforcing. Further, a credible
program of strictly voluntary compliance could
comprise the first stage of introducing a phased
program of successively more stringent
command-and-control measures. If authorities
publicly announced their schedule for the phased
program in advance, any credibility achieved
in the first stage of voluntary compliance would
increase the chance of success of more stringent
measures later in the program.

The greater the number of phases of the
program that have been successfully and
credibly implemented, the greater the likelihood
of automatic compliance in the future. Such a
program thus becomes increasingly more cost-
effective over time.

The ORHAP recognizes the legitimacy of
all of the command-and-control measures listed
previously, as well as their permutations and
combinations. It encourages all ASEAN
governments to adopt such measures that can
maost cost-effectively prevent transboundary haze
pollution. Ultimately, success at any level will
generally depend on:

(i) the political will of the government to

enforce the regime;

(ii) the amount of resources devoted to

enforcement; and



(iii) the magnitude of surveillance and
enforcement costs, which are influenced
by the total area of land in which open
burning is likely to take place, and the
remoteness or accessibility of the areas
in which enforcement operations are
to be carried out.

Need to Upgrade Command-and-Control

Regimes

If an AMC has been a source of
transboundary haze over the past 20 years, its
prevention efforts could probably be improved
by establishing or upgrading existing command-
and-control measures on the use of fire. The
ORHAP, therefore, has incorporated the
procedure described below for this purpose.

Procedure
First,
government (as appropriate) should review its

each national or subnational
current (if any) command-and-control
measures. The purpose is to discover how an
existing command-and-control regime might be
altered (or a proposed regime appropriately
configured) to ensure maximum impact per unit
of investment in controlling transboundary haze
pollution. The criteria established for
determining whether or not a particular
measure should be implemented at all, and for
determining the order of priority for measures
contemplated, should guide this process.
Second, all contemplated changes to the
command-and-control regime (or measures
proposed for a new regime) should be imposed
within a time-bound plan for upgrading (or
establishing) the regime—for example, with a
horizon of not more than five years. Utmost
care should be taken in addressing the twin
issues of sequencing and timing in formulating
this plan. The plan should also include a schedule
of estimated costs for the upgrading (or

establishment of) the regime, and a description
of how these are to be financed.

It is unrealistic to expect that command-and-
control measures, in isolation, will be sufficient
to control the use of fire enough to prevent
transboundary haze pollution. Upgrades should
therefore be placed in the wider context of an
overall fire and haze prevention program that
incorporates policy reforms, moral suasion, and
public education.

Regional and Subregional Support

Even though command-and-control
measures are to be applied at the national and
subnational levels, the ORHAP includes
concrete steps to be taken at the regional and
subregional levels to support the upgrading (or
establishing) of command-and-control regimes
in haze-producing countries. These steps
include (i) convening workshops so that
countries that have successfully upgraded their
command-and-control regimes can share the
results with other countries contemplating or
undergoing such upgrading, (ii) provision or
sharing of expertise that directly supports the
upgrading process by AMCs that have already
completed the upgrading, (iii) assistance in
procuring third-party financing for the
formulation of such programs, and (iv)
catalyzing third-party financing for upgrading
command-and-control regimes that have
already been formulated.

Moral Suasion

The term “moral suasion” is generally used by
economists and other social scientists to denote
an attempt to get a private decision maker to
incorporate the full costs of a particular action
into the decision-making process, as opposed
to considering only the direct costs of that
action. In the context of the ORHAP, the scope
of moral suasion is restricted to influencing the
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decision whether or not to set large-scale fires.
Moral suasion encourages those who might set
large-scale fires to consider all the social costs
(to all populations at home and abroad). Moral
suasion may or may not involve an open or
implied threat of imposing penalties, should an
environmentally irresponsible action be taken.
It is generally more effective when it
incorporates such a threat and, in effect,
complements command-and-control.

During the past two decades, moral suasion
has successfully been used to encourage
environmentally responsible behavior among
the private sector in a large and growing number
of countries, including jurisdictions lacking
environmental controls, laws, or regulations of
any type. The ORHAP has endorsed the use of
moral suasion as a category of measures for
preventing transboundary haze pollution. As
such, it recognizes that moral suasion may be
applied by virtually any segment of ASEAN,
including the general public, local communities,
NGOs, religious groups, and the governments,
as well as by international donors.

Means of Moral Suasion

Effective moral suasion can be achieved by
ensuring that information on fires and haze is
accurately and objectively provided to the public.
This is being carried out via the fire-and-haze
information management system at the ASEAN
Secretariat in Jakarta. This system, which
functions as a clearinghouse for fire-and-haze-
related information, has been upgraded and a
public-access web site established on the
Internet.

Because moral suasion initiatives may be
undertaken by such a wide range of individuals
or groups, there is substantial potential for—
and few constraints facing—their
implementation at the regional, subregional,
national, or other levels. The ORHAP supports

all legitimate moral suasion activities
implemented at all levels aimed at preventing
transboundary haze pollution, provided that these
are carried out in ways consistent with the
respective legal systems.

Public education through information
dissemination is an important means of moral
suasion.

Public Education

The fire-and-haze information management
system at the ASEAN Secretariat, and in
particular, its web site, functions as a public
education and awareness-raising vehicle. The
more informed the people are on fire and haze
issues, the more likely it is that they can express
their feelings on transboundary haze to the
appropriate authorities; or to engage in moral
suasion. The ASEAN community has an
intrinsic right to as much information as
available on forest fires because of the profound
and wide-ranging impacts of transboundary
haze pollution.

An important function of public education
is to ensure that the public is made aware of
the health risks associated with exposure to haze
pollution, and of the preventive measures that
individuals need to take to minimize these risks
in the event of haze. The ORHAP includes
numerous initiatives for disseminating
information regarding fires and transboundary
haze to local communities in more remote areas
as well as those in urban centers. The system
also incorporates measures to inform regional
and international bodies of the steps being taken
within and beyond the ASEAN jurisdiction to
prevent and mitigate large-scale fires and
transboundary haze pollution.

Public education and awareness programs
are most effective (and cost-effective) when
formulated and implemented at the community
level. As FSMP is a community-level response



to the threat of forest fires and haze, HTTF
decided that the plan should incorporate public
education.

Within the ORHAP, the public education
measures that should be given the highest priority
are those that are the most cost-effective. There
are two factors that affect the cost-effectiveness
of these measures: first, the greatest impact per
unit of expenditure, when they are implemented
within the context of an overall plan; and second,
capacity to generate revenue.

Public education initiatives that generate
revenue tend to be more cost-effective (and
sustainable over time) than those that do not.
ASEAN's fire-and-transboundary-haze-pollution
problem is of such high profile that opportunities
exist for tied-in revenue-generating public
education initiatives. Such opportunities should
not be overlooked because of assumptions that
public education initiatives can only consume
and not generate resources for their further
expansion. The fire-and-haze-related public
education initiative of the IFFM based in
Kalimantan (Indonesia) provides an example.
The project has resulted in television shows on
the fire-and-transboundary-haze problem
featuring an Indonesian teenage television star.
This initiative appears to be revenue-generating
to the point of profitability. It also gives rise to
profit-making spin-off initiatives involving the
sale of clothing and other paraphernalia
associated with the shows.

Among the issues decision makers and the
public need to be informed about are the various
alternative methods of land clearing and their
implications. To this end, it is necessary to
develop and disseminate outreach materials
such as posters, pamphlets, and brochures
featuring some best examples of land-clearing
practices and fire prevention techniques.
Moreover, scientific knowledge and information
about forest fires should be developed in

multimedia format and disseminated through
television and radio broadcasts. Development
and distribution of short and illustrated
summaries of lessons learned in addressing
impacts and possible causes of 1997-1998 forest
fires will help to make people aware of the
disaster and dissuade them from activities
damaging the environment.

Strategy for Public Awareness and

Education

The development of community and public
education programs is seen as the most effective
way of creating public awareness on the impacts
of fires and haze. Such programs also create a
sense of personal responsibility that reduces the
likelihood of the occurrence of more large-scale
fires in the region.

The ORHAP envisaged the first phase in
this regard as the formulation of a regionwide
operational strategy for a public awareness and
education program. UNEP has provided funds
from the public awareness and education
component of the Emergency Response project
to develop the first phase of the regional strategy.
This will focus primarily on the two SRFA pilot
areas with possible spin-offs to Brunei
Darussalam, Malaysia (particularly the states of
Sabah and Sarawak), and Philippines (with
emphasis on Palawan). UN-ESCAP has agreed
in principle to provide additional support. Once
the operational strategy for the public awareness
and education program has been formulated
and disseminated, it is expected that further
support from a wide range of donors can be
catalyzed.

Mitigation

ORHAP’s Mitigation Program

There are four main activities designed to be
taken up within the six-year planning period
envisaged under the mitigation program of the
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ORHAP. These are based on current priorities
at ASEAN regional level.

The activities include the following:

(i) formalizing arrangements for improved
training and retaining of forest
firefighters at the national and regional
levels. They should be adequately
equipped to cope with future forest fires;

(i) inventorying existing firefighting
capability at the national level, including
all aspects of firefighting equipment and
personnel. This would determine the
maximum scale of a forest fire that the
existing firefighting capability is
equipped to handle;

(iii) strengthening firefighting capability at
the national level to a point at which
each AMC's firefighting capability is
sufficient to cope with forest fires likely
to occur; and

(iv) ensuring the continued readiness of
national firefighting through regular
maintenance of equipment and
upgrading of skills among firefighting
personnel.

Scope of Mitigation Activities
The dictionary meaning of mitigation is “to
cause to be less harsh or hostile; to soften; to
relieve; to reduce; to mollify.” In that general
sense, haze mitigation is designed to reduce
haze and its impact; and fire mitigation aims
to reduce the spread and intensity of fires and
their impact. Since haze is an impact of fire,
mitigation of haze and fire overlaps.
Mitigation requires action at three stages—
pre-event, during event, and post-event. With
respect to fire and haze, correspondingly, these
three stages are: (i) preparedness for any fire
occurrence (in which actions relating to
infrastructure, equipment, strategies and/or
logistics, training, crew fitness, surveillance,

etc., are planned and implemented); (ii)
suppression (covering such aspects as fire
detection, quick communication of correct
information, crew mobilization and dispatch,
provision of water, movement of equipment,
coordination of field action, e.g., of aerial and
ground operations, firefighting, and
extinguishing of fire); and (iii) relief (to those
who are affected by haze pollution and fire,
including medical attention and compensation)
and rehabilitation (to repair damage to property
and resources).

Along with or immediately after a fire, two
different operational directions will be
involved—one, to address haze with its
transboundary dimension, affecting the health,
welfare, and lives of the people; and two, to
address the damage by undertaking damage
control and rehabilitation (including salvage
operations where appropriate).

Mitigation activities are closely linked with
other ORHAP programs—prevention (e.g., use
of firebreaks, fuel load control, and others) and
monitoring (e.g., weather monitoring, fire
modeling, fire spotting, and assessment of haze
intensity).

Mitigation thus involves a continuum of
interrelated activities and in the ORHAP, covers
most of the entire spectrum of fire management.

Mitigation and Fire Management

Mitigation is a strategy for suppressing
unwanted fires. Fires on the landscape become
unwanted when they extend beyond their
intended management objective by: (i) placing
at risk human health and safety, and valued
natural and human-made resources; and (ii)
creating haze pollution beyond the boundaries
of the area affected by fire. To effectively address
the two criteria of unwanted fires, the use of a
fire danger rating index and an air quality index
is necessary.



Modern fire management recognizes that it
is not possible—nor is it always desirable—to
extinguish all fires. Fire management may
therefore involve containing a fire, which is
then allowed to burn itself out. If extinguishing
a particular fire is feasible and desirable, fire
management may involve suppression. At the
other end of the spectrum, fire management
may involve prescribed burning. This is usually
carried out to destroy accumulations of fuel that
if left undisturbed could result in fires on a scale
large enough to cause heavy damage and/or
transboundary haze.

The components that comprise modern fire
management are consistent with virtually any
policy toward the use of fire. They are as fully
consistent with a complete ban on open burning
as they are with conditional and controlled
burning or voluntary compliance. The approach
that a particular AMC takes in its policy toward
fire reflects that country’s perception of its
particular situation (e.g., the extent of forest
and wildlands, the degree to which it might
contribute to economic growth, and the level
of development of the country’s fire
management infrastructure). In all cases,
however, adequate fire management and
suppression capability is an obvious
requirement.

AMC:s that allow open burning, either as a
matter of explicit or implicit policy, put the
whole region at a higher risk of transboundary
haze pollution than do countries that ban open
burning. Countries that allow open burning
thus have a bigger obligation, for the safety of
the rest of ASEAN, to invest appropriately in
fire management than countries that ban open
burning, other things being equal. This
additional investment is necessary to
compensate for the increased risk of
transboundary haze pollution resulting from
their policies. This is particularly true of AMCs

in which large-scale land conversion is taking
place.

The Different Phases of Fire Management

Fire management covers all aspects and
phases relating to land and forest fires. A haze
action plan is, in a way, a fire management plan
and includes pre-fire (or pre-suppression),
suppression, and post-fire (or post-suppression)
phases.

Since the pre-fire period is aimed at
improving preparedness, the focus of action is
to enhance overall fire management capability
and to plan for mobilization of all necessary
resources for fire suppression in the event of a
fire. Thus, this is a vital phase and can
conveniently be divided into two subphases: (i)
the period of high fire probability and risk, i.e.,
immediately prior to a likely fire, or a period
of high fire danger rating, and (ii) a period of
no fire threat, i.e., outside/before the fire
danger period.

Activities During Periods of

No Fire Danger

During the period between two fires, when
there is apparently no fire danger, many
operations can be carried out, for example:
and

(i) developing maintaining

infrastructures, water storage,
firebreaks and fire corridors, aircraft
landing sites, etc.;

(i) acquisition/maintenance and stock
verification of tools and equipment
(hand tools, heavy equipment, water
hoses and tankers, communication
equipment, etc.);

(iii) preparing/revising fire maps,
information materials, guidelines, and
instructions for crew;

(iv) planning for fire emergencies, covering

strategies and logistics;
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(v) establishing fire detection, surveillance
(aerial and ground), and intelligence
systems;

(vi) preparing resource mobilization plans;

(vii) contacting community leaders,

cooperating agencies, and volunteers;

(viii)conducting training and retraining for
various levels;

(ix) reviewing/modifying/improving
organizational arrangements, and
standby/response orders; and

() conducting dry runs and intensive drills,
and keeping the crews in good shape.

The activities are carried out as per plan and

the purpose is to keep the whole system “well-

oiled,” and to ensure that no details are
overlooked so that “the war is not lost for want
of a nail.”

Fire Plan

The purpose of forest fire planning is to
develop elements of a fire management program
and to achieve an adequate level of readiness to
attack a major blaze, when it happens, efficiently
and effectively. It covers aspects such as hazard
reduction, weather monitoring, and capacity
development for quick response to fire incidents.
It takes into account the engineering, education,
and (law) enforcement aspects of fire
management.

The advent of advanced technology has led
to the development of computerized fire
management systems that offer the chance to
overcome some of the weaknesses in fire
management planning. Along with appropriate
models to provide an integrated fire rating
scheme, it will be possible to develop an
advanced fire suppression strategy by integrating
the ground positioning system, GIS, and high
resolution remote sensing. A GIS database
consisting of elevation, hydrology, geology;,
vegetation, transport networks, settlements,

etc., will be useful in planning fire suppressions
and mobilizing resources.
Other strategic elements requiring focused
attention include the following:
= measures and actions for the efficient
mobilization and dispatching of fire
suppression resources and a plan (fire
suppression mobilization plan) that can be
used to improve the organizational
efficiency and cost-effectiveness of fire
management at village, district, provincial,
national, subregional, or regional levels.
= capacity building programs ranging from
training for managers in theoretical and
practical aspects (covering forest fire
factors, fire prediction and planning,
surveillance, fire protection, fire
suppression, rescue operations, and
rehabilitation) to practical drills in fire
suppression for firefighters. Appropriate
training is also required for local volunteers
and others who will be required to
participate in firefighting;
= arrangements for the provision of vital
information including checklists, maps,
etc.; and
e appropriate mechanisms to obtain
participation/cooperation of local people,
communities, the private sector, and NGOs
in fire management and suppression. Local
people can be enlisted as voluntary fire
wardens and voluntary firefighters.
Improved incentives including honorariums,
access to resources and entrepreneurial
opportunities, and provision of off-farm
income-earning to community members will
help to promote participation.

Procedure for Activating Firefighting

Resources

The centerpiece of the mitigation program
of the ORHAP is envisioned to be a



regionwide fire suppression mobilization (and
response) plan. An important first step in
formulating the FSMP is to organize a
regionwide inventory and assessment of existing
firefighting capability (tools, equipment,
personnel, level of training, funding, adequacy
of existing dispatch plans, and overall capability
in responding to fire emergencies) to support
cooperative fire suppression efforts. Such
inventories should be conducted regularly.

Inventory of Fire Management Capability

Fire management and suppression capability
is of prime importance for the ORHAP . If fires
and haze in the ASEAN region are to be
managed efficiently, then the upgrading of any
inadequate fire management capacity must
receive high priority. With this in mind, several
inventories were undertaken prior to, and
during, implementation of ADB’s RETA
Project.

As the country designated to take the lead in
implementing the mitigation program,
Indonesia began a preliminary inventory of fire
management capacity prior to commencement
of the RETA Project. At HTTF’s request,
Indonesia performed a second inventory with
assistance from the Project.

Because the first and second inventories
focused mainly on equipment rather than the
overall aspects of fire management capacity, the
RETA Project itself conducted a third inventory
at the request of HTTF, with assistance from
the US Forest Service, AusAlID, and Canada,
and a team of Indonesian experts. The exercise
involved four field teams.

The countries included in the third inventory
comprised Brunei Darussalam, Indonesia,
Malaysia, Philippines, and Singapore. In each
of the countries, the inventory and assessment
covered equipment, fire management personnel,
facilities, communication, logistics, training

programs, fire control organizations (national,
provincial, community organizations), and
operational procedures. Lists of equipment
provided details of hand tools, water handling
equipment, mechanical equipment,
transportation, aerial firefighting capability,
personnel protection equipment, logistic
support, fire detection tools, and communication
equipment.

Three major findings resulted from the
inventory and assessment exercise.

First, the level of wildland fire management
capacity across AMCs is inversely related to the
degree to which each country suffered from
forest fires and haze during 1997-1998.

Second, in Indonesia, the AMC most affected
by fires and haze, there is a relative scarcity of
dedicated fire suppression equipment, but a
relative abundance of nondedicated fire
suppression equipment (i.e., equipment such
as common agricultural tools that can effectively
be used for fire suppression). This means that
in terms of potential fire suppression capacity,
Indonesia is well placed. By effectively
organizing its abundant personnel and
nondedicated fire suppression equipment,
Indonesia can quickly and cost-effectively
improve its fire management capacity.

Third, a far greater upgrading of fire
suppression equipment and technical expertise
than originally envisaged would be required at
district level and below, for fire suppression units
at these levels to provide the necessary base for
regional cooperative fire suppression initiatives.

Fourth, in most of these areas, it is the
manner in which fire suppression equipment
and personnel is organized—rather than the lack
of either—that forms the binding constraint on
fire management capacity.

Last, in the absence of operational FSMPs,
the region’s fire suppression resources tend to
be used in a highly inefficient manner.
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A positive aspect to these findings is that
in locales in which the region’s fire
management capacity is wanting, this capacity
can be mobilized at low cost, simply by
organizing existing fire suppression resources
in a more efficient way. This is true of all
governmental levels and is the key to ASEAN
mobilizing fire suppression resources at the
subregional level.

The original intention of the inventory and
assessment was to: (i) aggregate data on
available equipment and technical expertise, (ii)
construct a regional-level inventory and tracking
system for fire suppression equipment and
personnel, and (iii) construct from this system,
an operating procedure for activating forest
firefighting resources (Operating Procedure)
in the ASEAN region. However, two findings
of the inventory and assessment exercise
indicated that a different strategy for
formulating the Operating Procedure would be
required.

= First, the inventory and tracking systems

for fire suppression equipment and
personnel become unwieldy and unfeasible
beyond the district level.

= Second, the existing inventory and

tracking systems in the most critical haze-
producing areas (Kalimantan and Sumatra
in Indonesia) were either at a preliminary
stage of development or were nonexistent.
Thus, in most critical areas, inventory and
tracking systems for fire suppression
equipment and personnel would have to
be newly arranged, or substantially
upgraded, to enable fire management units
at these levels to support regional
cooperative fire suppression initiatives.

Architecture of the Operating Procedure
Accordingly, it was decided by HTTF that
the Operating Procedure be based on

community-level FSMPs, the foundation for
which had already been laid by the ADB
ADTA.?? AusAID provided assistance for the
formulation of the Operating Procedure.

Essentially, the Operating Procedure
acknowledged that the key to efficient fire
management is capacity at the community level,
rather than being based on centralized
management at the regional level. This can be
achieved by formulating community-level
FSMPs, which would incorporate (ground-
based) monitoring activities, as well as fire
prevention and awareness programs. They
would also serve the additional purpose of
providing a framework for upgrading
equipment and skills, since only when existing
fire suppression resources are organized as
efficiently as possible can appropriate upgrading
programs be formulated.

The architecture of the Operating Procedure
would thus involve a network of interlinked
FSMPs at the community, subdistrict, district,
province (or state), and national levels in each
country. These national networks of FSMPs
would then link at the supranational level with
AMC:s located in the same subregion.

Measure of Adequacy for Fire Management

Capacity

The ORHAP requires that each AMC match
its fire management and suppression capability
to the level of risk of causing transboundary
haze. If a particular country has not been a
source of transboundary haze during the past
two decades, its fire management capability at
a minimum is considered to match the level of
risk to which it exposes the region. It may be
that the land conversion process in the country
has essentially been completed, reducing the
risk of large-scale fires to a minimum.

The fire management capacities of some
AMC:s fall far short of the required standard.



One purpose of the ORHAP’s mitigation
program is to outline a system through which
these countries can speedily acquire adequate
fire management and suppression capacity.

Under the ORHAPR, the fact that a country
has been a source of transboundary haze during
the past two decades is prima facie evidence
that its fire management capability falls short
of what is required. The ORHAP requires that
any such country must, as quickly as possible,
create a timebound plan for upgrading its fire
management capacity to a level sufficient
enough to cope with once-in-20-years fires and
haze. The ORHAP further requires that
following any fires and haze, the source countries
must put in place time-bound operational plans
to be able to manage and suppress fires of the
scale that caused the haze. Fulfillment of this
condition ensures that at a minimum, AMCs
have sufficient fire management and suppression
capacity to address the risk of transboundary haze
to which they may expose the region. Information
must be shared with all other AMCs on a
continuous basis, either via the ORHAP’s
restricted-access intranet, or other appropriate
means of communication (e.g., facsimile/letter
sentto HTTF).

It is, however, by no means certain that any
upgraded fire management and suppression
capacity in an AMC would be sufficient to
successfully address all future threats of
transboundary haze. It calls for a system of
continuous assessments and upgrades.

Ultimately, upgrading fire management/
suppression capacity is a costly venture that must
compete with other national priorities. It is
therefore not possible—nor does the ORHAP’s
mitigation component require—that all AMCs
build national-level capacities sufficient to
completely eliminate the risk of their causing
transboundary haze at any point in the future.
Instead, AMCs need only fulfill their

responsibilities under the ORHAP. Regional-
level collective action can, often, compensate
for likely deficiencies in individual countries.

In many cases, more than the cost, the
binding constraint on efficient fire management
and suppression is a cumbersome and inefficient
organizational structure, the streamlining of
which is nearly costless. Assistance in obtaining
the necessary expertise or funding may be
requested from the chairperson of HTTF who
channels such requests to the appropriate
agencies or institutions. The upgrading of fire
management and suppression capability in
transboundary-haze-source AMCs is also
supported by complementary measures at the
regional and subregional levels.

Upgrading of Fire Management Capacity

Often, upgrading of fire management
capacity is taken to be synonymous with
procuring additional tools or equipment, or
providing additional training or retraining to
fire management personnel.

Provision of training and equipment has in
the past been popular. But only under restricted
conditions have such initiatives had a positive
impact on fire management capability. When
provided in isolation, training and equipment
do little to improve fire management capacity,
since lack of training or equipment per se is
rarely the binding constraint.

Only when equipment and training are
provided to remove binding constraints present
in an overall fire management and suppression
system are they likely to have any appreciable
positive impact.

The equipment procured often fails to reach
the hands of those that can most efficiently make
use of it, and training is received by those deemed
deserving a favor, rather than those who might
best benefit from it. Further, the type, scale, size,
and level of technical sophistication of the
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equipment procured is often poorly (if at all)
suited to the requirements of the recipient country.
The same can be true of the type and content of
training provided.

Upgrading of fire management capacity is
to be undertaken within a system of FSMPs
(formulation or upgrading) for specific
geographic areas. Such plans are the basic
building blocks of fire management capacity.

Fire Suppression Mobilization Plans

The purpose of FMSPs is to improve the
efficiency with which fire suppression resources
in any given geographic area are mobilized.
FSMPs can therefore be used to improve the
organizational efficiency and cost-effectiveness
of fire management at the village, subdistrict,
district, provincial, national, and subregional
levels.

Given that FSMPs at the community level
were to provide the foundation for ASEAN's
fire suppression resource-sharing scheme, they
would be linked operationally at community
level, and subsequently at higher levels.

FSMP formulation and implementation focus
on Indonesia, since the payoff from upgrading
fire management capacity in that country
outweighs that in other AMCs. Owing to the
constraints caused by the recent financial crisis
affecting some AMCs, FSMP focuses on
consolidating and better organization of existing
fire suppression resources, rather than on
wholesale additions of fire suppression
equipment or training. Only after the existing
suppression resources are organized as
efficiently as possible would it make sense to
shift the focus to upgrading fire management
capacity.

Such upgrading programs use the existing
FSMP as the starting point, since it is from the
FSMPs that the personnel, skills, and equipment
requirements can be most easily derived. And

it allows the initial and recurrent financial costs
of the upgrading to be calculated with
reasonable precision, given that FSMP
programs already in place include an annual
review and budgeting process. If government
funding allocated to fire suppression in the area
in question is insufficient to finance a proposed
upgrading program, then third-party sources
of financing have to be sought. Alternatively,
the upgrading program can be scaled down, or
undertaken in a phased manner over several
budgeting periods.

Building on the foundation provided by
ADB’s ADTA INO 2999, which provided
inputs to Indonesia’s Integrated Action Plan
(1AP) for Addressing Land and Forest Fires,
and in order to ensure consistency among the
FSMPs at the various governmental levels, a
Model Fire Suppression Mobilization Plan was
drawn up. This was done by national fire
management experts (NFMEs) and numerous
international fire management experts working
on various projects closely interlinked with, and
catalyzed by, ADB’s RETA Project and the
ORHAP. The model FSMP was then used as a
template for developing FSMPs for the most
critical areas. The rationale for this is that
virtually all jurisdictions, to ensure adequate fire
management capacity, should share one factor
in common: a preformulated, agreed, written
FSMP that embodies the collective decisions
of all relevant agencies on how fire emergencies
are to be addressed within the geographic area
concerned.

Having agreed on FSMPs in advance of a
fire allows such incidents to be addressed as
quickly and efficiently as possible, regardless of
the extent of financial resources available for
addressing the fire emergency.

For the RETA Project, community-level
FSMPs were prepared for critical districts of
Riau and South Sumatra provinces, with a view



to ultimately replicating them in all critical
provinces of Sumatra and all four provinces of
Kalimantan.

Salient Features of FSMPs

FSMPs lay out, well in advance, the exact
procedures to be followed in carrying out
suppression. Therefore, all suppression
resources available in the area covered by the
plan can be used in as efficient a manner as
possible. They avoid spur-of-the-moment crisis-
management-oriented decision making, which
always leads to inefficient resource use and
wastage of valuable time. FSMPs specify a
single, transparent chain-of-command for
addressing fire emergencies agreed in advance
by all parties concerned. This avoids confusion
and decisions being taken at different levels that
conflict with one another. They provide an
organizational structure into which
complementary fire suppression resources can
be merged. When fire suppression crews from
another geographic area or country arrive at a
fire scene, these can be deployed immediately
and with maximum efficiency.

If a fire escalates to the point where locally
available resources can no longer cope, FSMPs
state the procedure to be followed. The success
of FSMPs, however, depends on sustained
commitment—by all parties and agencies that
have agreed to participate in the plan—to
maintain and enhance the degree of readiness
the plan envisages.

FMSPs allow all available resources,
including those provided by volunteers and
local community groups to be deployed with
maximum possible efficiency. In virtually all
jurisdictions, volunteers (not to mention
donors) are much more likely to participate
actively in fire suppression (and prevention)
when a plan exists that unambiguously
welcomes their role.

Formulation (and implementation) of a
FSMP for a specific geographic area can
therefore take place independently of any
proposed or pending changes in the lead agency
for fire management at the national level, or of
proposed or pending devolution of powers.

Once an FSMP has been formulated for a
particular area, the maximum degree of
readiness that can be achieved using available
resources can be determined. If a greater degree
of readiness is deemed to be required, a
program for upgrading the existing degree of
readiness can be easily formulated from the plan,
and the relevant personnel, training, tool, and
equipment requirements derived. From these,
reliable cost estimates and a realistic schedule
for implementing the upgrading program can
be formulated. In extreme situations, FSMPs
can be funded entirely at the local level, using
whatever financial or other resources are
available.

Experiences of the 1997-1998 fires suggest
that some of the most efficient fire suppression
schemes were funded and implemented totally
by local communities, using self-provided
resources. The donor-sponsored mobilization
plans that operated within the geographic areas
adjacent to the project sites enjoyed similar

Success.

The FSMP Process

Details of the procedure for formulating and
implementing FSMPs are given in Appendix 3.
Only some important aspects relating to the
FSMP process are highlighted here.

Initial Planning

FSMPs are to be prepared or upgraded for a
sufficient number of geographic areas within
the country concerned to ensure that fire
management capacity is sufficient to cope with
aonce-in-20-years occurrence. A work plan for
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preparing FSMPs is necessary if a time frame
(and budget) are to be followed. The work plan
should specify that operational training,
equipment, and other input requirements are
to be collectively derived from the FSMPs; and
should consider the potential for, and constraints
on, local provision or manufacture of such
inputs.

Once the work plan for formulating or
upgrading the FSMPs for all geographic areas
has been completed, a cost estimate should be
prepared. If the number of FSMPs is relatively
large, the overall workplan can be divided into
phases, with the work being undertaken for
groups of geographic areas arranged in order
of priority. Higher priority will be assigned to
places posing the greatest risk of causing
transboundary haze.

A financing plan to meet estimated costs is
then prepared; and technical assistance should
also be sought from countries well advanced in
wildland fire management.

Institutional Collaboration

While preparing FSMPs, every effort should
be made to simultaneously create a transparent
and operational institutional structure for fire
management for the country as a whole. In
several countries (including countries highly
advanced in fire management) many agencies
cooperate in fire management initiatives. But
the countries with the most efficient fire
management regimes are those that succeed in
designating a single body as the lead agency in
fire management. The lead agency takes
responsibility for working out, in consultation
with all agencies involved in fire management,
the details of all collaborative working
arrangements.

These details, including the roles and
responsibilities of each particular agency, should
then be enshrined in written interagency

agreements. For countries in which the
organizational side has previously been the
binding constraint on efficient fire management,
care is needed in sorting out the institutional
details of the new organizational structure and
related roles and responsibilities. Successfully
concluding such interagency agreements is not
a trivial task, as it generally results from
negotiations enabling all agencies to arrive at a
consensus as to the various roles and
responsibilities of each. While somewhat
onerous, this task is central to ensuring that
later implementation of the FSMP can succeed.

Simulation Exercise

Simulation exercises and mock drills are an
important part of the process, helping to
enhance an FSMP. An example involving a “dry
exercise” and “wet exercise” was carried out in
Riau province in October 1999, funded by
UNEP’s Environment Assessment Programme
for Asia Pacific. It was conducted by Indonesian
Government agencies connected with fire
suppression, with BAPPEDAL acting as the
coordinator, in collaboration with the ASEAN
Secretariat/CSU.

This joint activity was a part of the
Immediate Action Plan—Field Training
Exercise Phase 1, which comprises activities
not only for mitigation, but includes ones aimed
at prevention and monitoring of forest fires and
haze in the most haze-prone areas in Riau and
South Sumatra provinces.

The objectives of the fire suppression
simulation were to create a practice arena for
learning and strengthening existing institutional
structures involved with fire suppression at the
province and district levels. The dry exercise
consisted of a “Tactical Exercise without
Troops” (TEWT) at the provincial and district
levels and the wet exercise consisted of a full-
scale drill at four priority districts. The purpose



was learning while doing. The observations
recorded indicate that there was confusion in
the division of responsibilities among national
agencies. Institutional weaknesses, including
poor coordination, were evident. These need
to be addressed in order to enhance FSMPs.

Resource Constraints

The personnel, training, equipment, and
other input requirements for particular FSMPs
arise as part of the process of preparing or
upgrading FSMPs.

Once the input requirements are derived,
an inventory of tools, equipment, and skilled
personnel for that geographic area should be
undertaken, and the results of the inventory
compared with the operational requirements
of implementing the FSMP concerned.
Requirements for additional training, and fire
management and communications equipment,
are then derived by comparing the overall
requirements of the plan with the results of the
inventory.

The cost of implementing the FSMP should
be kept to a minimum, for example, by using
volunteers, labor-intensive fire suppression
techniques, and community- or village-level
resources wherever possible. Local manufacture
of tools and equipment or adaptation of
agricultural tools for fire management should
become part of the overall plan.

Precise costings for the necessary training
and equipment should then be formulated, and
aproposed schedule for their provision devised.
Funding can be arranged, in part from third-
party sources, if necessary. If funds for meeting
the training and equipment requirements are
the
requirements should be reviewed and scaled

insufficient or not forthcoming,

back, or provision of lower-priority items and
training deferred. This should be brought to
the notice of HTTFE

Level of Details in FSMPs

FSMPs are the most detailed at the base (i.e.,
community) level, since it is here that
predetermined arrangements for mobilizing and
dispatching suppression resources must be
specifically stated. When base FSMPs are linked
together at successively more aggregated levels
of government (subdistrict, district, province,
national), the amount of details decreases (with
each higher level of aggregation).

FSMPs at the national level generally do little
more than indicate the role each national-level
agency associated with fire suppression is to play.
National-level FSMPs tend to be short, thin
documents, while those at the community level
tend to be highly detailed. FSMPs at the district
and provincial levels simply contain standard
operating procedures (SOPs) for sharing of fire
suppression resources among subdistricts within
a particular district, or districts within a
province. District- and provincial-level FSMPs
are thus similar in format to those for the SRFASs.
SRFA-level FSMPs need not be highly detailed
documents, since they essentially comprise
interagency agreements specifying the SOPs for
activating SRFA-level fire suppression resource-
sharing arrangements.

As the process of formulating or upgrading
FSMPs is completed for the various areas of
the country, a database containing all relevant
information such as the training and equipment
requirements, the operational costs of
implementing the FSMPs, and the inventory of
skilled personnel and equipment should be
assembled.

This should be performed individually for
each geographic area, and the results aggregated
at the national level. Updating of this database
should be continually carried out. The
government agency performing this task at the
national level should be assigned the lead role
in fire management.
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Subregional Cooperation in Fire

Suppression

As outlined earlier, once FSMPs have been
formulated and implemented at the community
level, they are linked through an FSMP at the
district level. District-level FSMPs are likewise
linked through an FSMP at the provincial level.
For instance, for the fire-prone areas that fall
within the jurisdiction of the SRFA for Borneo
and Sumatra, the provincial-level FSMPs are
linked together through FSMPs at the SRFA
level.

Since the subregion is the highest level of
aggregation at which economies of scale in fire
suppression activities exist, this interlinkage of
FSMPs does not extend to the regional (i.e.,
ASEAN) level.

Rationale for Subregional Cooperation

The main rationale for subregional
cooperation in fire management and
suppression is its cost-effectiveness. One means
of increasing this is via risk-pooling at
international level. This involves supranational
sharing of fire suppression resources during
periods of peak demand.

Regional or subregional sharing of fire
suppression resources is a form of risk-pooling.
Because the risk of large-scale fires occurring
simultaneously in all countries in a regional or
subregional grouping is slight, resources on
standby in a member country not threatened
by fire can be used to augment those in the
country or countries where fire suppression
resources are fully employed. This form of risk-
pooling forms the basis of, and economic
justification for, the two SRFAs.3

Because the overall risk of transboundary
haze and the fires that cause it is so unevenly
spread across the various areas of the region,
the subregional level is the key in organizing
and carrying out cooperative mitigation-related

activities under the ORHAP. The same is true
of monitoring that directly supports fire
management, such as detecting large-scale fires,
and tracking or predicting their future
movements. The subregional level is, therefore,
an important focus of activities under all three
of the RHAP’s components, not just
“firefighting,” as the designation “Subregional
Firefighting Arrangement” may imply.

Additional Factors and Issues

Risk-pooling among AMCs via sharing of
fire suppression resources during periods of
peak demand makes eminent sense also from
the point of view of efficiency.

Operationally, there are many ways in which
risk-pooling might be implemented. Not all of
these are practical. For example, the concept of
all AMCs sharing fire suppression resources
would appear to have much to recommend it.
An obvious advantage at the regional level
would be that the wet and dry seasons in the
northern and southern portions of the ASEAN
grouping are reversed. This fact would appear
to give rise to complementarities in the sharing
of fire suppression resources among the AMCs.
But from a logistical and operational point of
view, this possibility is not encouraging. The
practical problems involved in shipping fire
suppression equipment and personnel from, say,
Singapore overland via Malaysia and Thailand
to the Lao People’s Democratic Republic (Lao
PDR) would pose daunting practical problems.
Myanmar assisting the Philippines in fire
suppression would be equally impractical. Thus,
the SRFAs were formed as a logical and efficient
response to the possibilities offered by risk-
pooling and resource-sharing at the international
level, as well as the limitations imposed by
geography and transport.

Ultimately, considerations led to SRFAs
forming the foundation for regional



cooperation in fire management and
suppression.

Although formulation of SRFASs took account
of both the potential for resource-sharing as well
as its limitations, effective cooperation at the
SRFA level has posed operational issues that the
ORHAP must address if SRFA member

countries are to reap maximum benefits.

Means of Resource-Sharing

Ultimately, fire suppression resource-sharing
must be able to be activated quickly if it is to
be cost-effective. In addition to shipping
arrangements for personnel and equipment
being agreed in advance, immigration and
customs preclearance procedures must also be
in place if movement of personnel and
equipment is to be carried out at short notice.
But putting preclearance procedures into place
presumes that a number of fundamental choices
have already been made. These relate to exactly
what is meant by “resource-sharing” in the
SRFA context, since this is a concept that can
be operationalized in a number of ways.

The ORHAP rules out the possibility of each
SRFA maintaining a physical inventory of fire
suppression equipment warehoused within one
of its member countries, since this would
require a large number of difficult issues to be
resolved. Examples include the following. What
types of equipment are to be kept in the
inventory? Is it permissible for the equipment
to be used by individual member countries at
their own discretion, or must the decision for
use be made jointly? How will duplication of
equipment and effort be avoided? More
important, who is to finance the initial purchase
of equipment, its warehousing, and
maintenance costs, and its upgrading as and
when required?

Perhaps a more important question than any
of the above is that of which equipment should

be held in a joint inventory. The answer to this
guestion ultimately depends on how the SRFA's
fire suppression capability has been
programmed to complement a member
country’s national-level suppression capabilities.
This in turn depends on national-level FSMPs
already in place, and the provisions they contain
for using complementary suppression resources
sourced from the SRFA level. A major obstacle
to ASEAN resolving its transboundary haze
pollution problem is the fact that not all haze-
source AMCs have FSMPs in place. Because of
this, a joint-inventory approach to fire
suppression resource-sharing at the SRFA level
does not appear to be feasible.

Operationally, this reflects a fire management
capacity that falls short of the required level.
Immediate action at the subregional level is
therefore critical to ensure that the risk of
economic, social, and environmental damage
resulting from further transboundary haze is
reduced to the absolute minimum, given
existing time, resource, and other constraints.
Concerted measures for immediately upgrading
fire management capacity in the region’s most
haze-prone geographic areas must be
undertaken at the subregional level emphasizing
cost-effectiveness.

Resource-Sharing Agreements

In the context of the ORHAP, “resource-
sharing” means that an agreement would have
been reached among SRFA member countries
that allows fire suppression personnel and
equipment from one SRFA member country to
be temporarily used in another, upon activation
of the arrangement by the country requesting
assistance in fire suppression.

However, even this system of resource
sharing requires a number of issues to be
addressed, most of which relate to how the
personnel and equipment from the providing
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country are to complement personnel and
equipment in the recipient country. For
example, how will geographic positioning of
the SRFA-provided equipment and personnel
be determined? Which country’s chain-of-
command will be used, or how will chains-of-
command be harmonized or integrated? How
will language differences (if any) be addressed?
Will suppression teams from the two countries
be merged, work in tandem, or work in parallel
as independent units?

Resolving these issues essentially requires
that a subregional-level FSMP incorporating
resource-sharing arrangements be formulated
and implemented.

Such a plan should also incorporate relevant
resource-sharing arrangements for monitoring
and prevention in addition to fire management.
Implementation of these arrangements would
require negotiation of international agreements

Finally, the issue of whether the national,
subregional, or regional level is the appropriate
point of contact when activating fire
suppression resources originating from outside
the ASEAN region must be clarified. The
ORHAP identifies the national level as being
the key in activating fire management and
suppression resources from outside the region.
Requests for assistance in fire suppression
directed to countries outside the ASEAN region
have in the past efficiently come from the
national level.

There are numerous operational reasons
(e.g., the need to arrange preclearance of
personnel and equipment) why this approach
allows deployment of external resources in the
shortest possible time.

This historically-evolved arrangement of
mobilizing fire suppression resources from
outside the ASEAN region by national-level
authorities is therefore retained under the
ORHAP.

National and Subregional Level Operational

Linkages

A basic issue behind the regional cooperation
to address fires and haze is the fundamental
conflict between natural resource management
(land conversion) policy at the national level,
and the obligations of the countries to ensure
that haze pollution originating within their
territorial boundaries does not violate the
airspace of other countries. It is a basic
assumption of the ORHAP that this conflict
will remain in the foreseeable future.

Before describing the legal framework for
the subregional FSMP, it is necessary to clarify
the linkage between the national and subregional
levels, since these have important implications
on national sovereignty within ASEAN.

ORHAP activities to be carried out at the
subregional level must avoid violating an
individual member country’s national
sovereignty in two key areas.

First, the physical entry of fire management
personnel and equipment from one member
country into another’s territorial boundaries
may be triggered only by the requesting country.
The host country alone must decide when the
threshold at which large-scale fires can no longer
be contained by national fire management
resources has been breached, and suppression
resources drawn from the supranational level
will be required to prevent haze from violating
another country’s airspace.

Second, the deployment of resources drawn
from the supranational level must take place on
the basis of an agreed subregional FSMP, rather
than on an ad hoc basis. The subregional FSMP
should, as a first step, sort out efficient
deployment of national fire management
resources.

Only then should deployment of
supranational resources be integrated into the
national-level framework.



This would appear to leave some issues
unresolved. First, the matter of requiring that a
national mobilization plan include provisions
for fire suppression resource contributions from
the supranational level could seem to contravene
national sovereignty. Second, and more important
if no mobilization plan yet exists (or ever will) at
the national level, this would negate the possibility
of organized supranational resource-sharing at the
subregional level. These points underscore the
need for a clear legal framework.

Legal Framework for SRFA-Level FSMP

These problems become irrelevant unless and
until the national sovereignty issues relating to
SRFAs are sorted out. SRFAs (or any other
supranational ASEAN bodies) do not have a
mandate to sort out the national FSMPs of
individual AMCs, or even to require that such
plans be prepared. But SRFAs do have a mandate
to provide organized arrangements for
supranational fire suppression resource-sharing.

Several aspects of the rationale for
establishing SRFAs are relevant. They are a
form of risk-pooling; the least-cost way of
collective action in preventing haze pollution
from crossing international boundaries; and they
are cost effective. Taking these considerations
into account, the most efficient framework for
organizing fire suppression resource-sharing
arrangements is through SRFA-level FSMPs
prepared only for those areas, within the relevant
SRFA's geographical jurisdiction, with the
highest level of perceived risk of generating
transboundary haze.

Thus, the FSMP into which fire suppression
resources drawn from the supranational level
are to be integrated is not an overall national
FSMP. Instead, it is a geographically-specified
FSMP that intensively focuses suppression
resources into those areas of an SRFA's
jurisdiction that carry an extreme level of risk.

As long as the relevant authorities in those
specified areas agree to participate in the
formulation and implementation of the plan,
national sovereignty is in no way compromised.

Sharing of resources drawn from the
supranational level will be significant during
the FSMP’s formulation phase. Both the panel
of national fire management experts and the
donors should remain closely involved in the
formulation of the plan, which is a process that
must ultimately be endorsed by HTTF and
AMMH. The formulation stage of the SRFA-
level FSMP should sort out the issues relating
to its personnel, training, equipment, and
communications requirements. The recurrent
costs of maintaining the level of readiness
designed to be achieved will also be derived
from the plan as the formulation process
proceeds.

The fire management personnel of the
transboundary-haze-source-countries must take
due responsibility for the FSMP, since it is their
country that must implement and execute the
plan. Donors also have an important role to
play through technical and financial support.

In all matters relating to the functioning of
SRFAs, HTTF’s, and AMMH’s, close
supervision is essential in solving issues and
providing guidance.

Since the most haze-prone areas of the
ASEAN region lie within the jurisdiction of
SRFA-Sumatra, its FSMP will be formulated
first. From this plan, all relevant training,
equipment, communications, and other
requirements for implementing the plan will
be derived, and cost estimates and financing
plans worked out.

Once the FSMP for SRFA-Sumatra has been
formulated, complementary monitoring and
prevention can be identified and integrated into
the plan. This will be accomplished by adding
(and properly integrating) all relevant
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monitoring and prevention to be carried out at
the SRFA level, into the FSMP.

If the FSMP of SRFA-Sumatra were
successful in reducing the risk of transboundary
haze within its member countries, it would
serve an important wider purpose of providing
a model for other subregional FSMPs.

Time Frame to Implement the Operating

Procedure

The Operating Procedure for activating
firefighting resources spans all actions relating
to formulation, linkages, and implementation
of the FSMPs. As conceived in the ORHAPR,
formulation and implementation of FSMPs in
eight provinces of Indonesia, linking of these
eight FSMPs at a national level, and its
formulation and implementation for SRFA-
Sumatra and SRFA-Borneo would complete the
Operating Procedure as currently envisaged.

The time frame for full-scale implementation
of the operating procedure depends chiefly on
two variables.®® The first and most important
of these is the amount of time required for
formulating and implementing FSMPs in the
most haze-prone geographic areas of the
ASEAN region. The other is the time needed
for putting into place legal agreements for
resource-sharing arrangements at the
subregional level.

The geographic areas requiring the greatest
degree of upgrading of fire management
capacity comprise eight provinces of Indonesia.
The first four of these include Jambi,
Lampung, Riau, and South Sumatra provinces
on Sumatra. The other four are Central, East,
South, and West Kalimantan provinces, which
together comprise the Indonesian portion of
Borneo.

Fire management capacity upgrading
programs based on existing FSMPs are taking
place and progressing rapidly in the haze-prone

areas of Brunei Darussalam and Malaysia
(chiefly, Sabah and Sarawak states). Emphasis
must therefore be placed on using regional
resources to the fullest extent to promote FSMPs
in the eight Indonesian provinces.

On the legal framework for activating
SRFA-level fire suppression resource sharing
arrangements at the subregional level, it has
been proposed that these interagency
agreements be negotiated and finalized over two
years, as part of the negotiation of an umbrella
ASEAN Agreement or
Transboundary Haze Pollution.

Protocol on
Considering the nature of the process
involved, it is apparent that pursuing the
simultaneous formulation and implementation
of FSMPs in eight provinces of Indonesia would
not be pragmatic. Emphasis must instead be
placed on getting FSMPs up and running in a
restricted number of locales, and on making
the process of formulating and implementing
such plans a sustainable and replicable process.
ADB’'s RETA 5778 has been able to catalyze
agreement with donors for support.

It has been estimated that upgrading of fire
management and linking of FSMPs at the
community, subdistrict, district, provincial,
national, and subregional levels would take six
calendar years beginning in April 1999. This
time frame and program for implementing the
Operating Procedure for activating forest fire
suppression resources is described on an action-
by-action basis in the DIPs for SRFA-Sumatra
and SRFA-Borneo.

While it may be tempting, considering the
possible proximity of the next ENSO, to reduce
the time frame, it should be remembered that
achieving sustainable gains in fire management
capacity is the primary goal of this exercise.
The implementation of the six-year program
ultimately depends on the assent of Indonesia.
From the Indonesian Government’s point of



view, a limited first phase of formulation and
implementation of base-level FSMPs would give
it sufficient time to work out the details of its
program of decentralization of fire suppression
activities. In this regard, the sequencing of the
six-year program appears appropriate. The
actual time frame for implementation of the
program is flexible. However, the high
economic, social, and environmental costs of
future transboundary haze will hopefully act as
an impetus for it to be implemented as fast as
possible.

Activities Under Threat of Fire Danger
The fire danger warning is a critical period of
high alert and of great significance in fire
management. This is because there is still the
possibility to prevent fires breaking out through
proper surveillance and by defusing ignition
sources. Appropriate action during this period
can also help to prevent a spot fire becoming a
conflagration. However, an important
preoccupation during this period should be
complete readiness to attack any fire that breaks
out and to reduce its impact to the lowest
possible level.

The main activities during this period would
be to further review and fully understand all
field conditions; ensure the fitness of the crew
and adequacy of crew structure, equipment, and
facilities; go over possible alternative responses
and fallback plans; establish the adequacy of
skills and competency in fire and rescue
operations (such as pump operation, use of
breathing apparatus, assessing wind direction
and counter firing, fire jumping, water
bombing, etc.); inform and alert the local
community and collaborating partners in
firefighting (e.g., fire service, forest service,
police force, civil defense, armed forces,
departments of health, information, civil
aviation, transportation, information, etc.); and

prepare logistics (field strategies) for different
terrains and land types (steep hills, vast plains,
grass lands, peatswamps) and nature of fire
(ground fire, crown fire, coal seam fire, etc.),
varying from beating the fire, counter firing,
digging trenches to chemical spraying, and
water bombing.

Central to the action is surveillance, fire
monitoring, and detection as immediately as
possible, and communicating the details of
location of fire spotted, nature, and type of fire
at detection, wind speed, and temperature, etc.,
as precisely as possible to the coordinating and
firefighting units. The information may come
from satellite monitoring, observation towers,
airlines, military patrols, or informants. In some
instances it will be necessary (if possible) to
crosscheck and verify the information to avoid
confusion and time wastage.

The components of an effective system for
suppression—readiness and actual fire
suppression—would involve coordinating
mechanisms, human resources, funding
mechanisms, community response capability,
adequacy of tools and equipment, fire training,
logistical support, and cooperative
arrangements. However, lack of attention to
this phase was evident in many cases in
Indonesia during the 1997-1998 fires. Field
investigations in Riau and South Sumatra have
shown that during the fires of 1997-1998 there
were several lapses (ADB/ASEAN 1999).

Fire Surveillance and Warning

Vital information required for fire
suppression and haze management is the
location and extent of all fires. To strengthen
surveillance capability, the Working Group of
SRFA-Sumatra implemented a fire surveillance
pilot project in Riau with support from
Indonesia, Singapore, CIDA, and UNEP. The
main activities were early detection of fires
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using aircraft, near real-time remote and ground
based information, photo documentation of fire
sites, communication of fire information to
ground fire stations, rapid ground checking,
and fire suppression.

Fire detection is also carried out through
surveillance by ground patrols and local
community members and by enlisting the
cooperation of commercial airlines. A system
of fully equipped fire observation towers is
normally an effective means to detect and
pinpoint the location of fire. But there are only
a few functioning fire observation towers in
the AMCs. Communication has been an area
of weakness, particularly at the subnational
(provincial and district) and local levels (Anon
1997a).

Fire danger warning is an area of obvious
overlap between mitigation and monitoring
programs. Since monitoring has to do more with
fire danger rating and early warning, these have
been discussed at length under that section.

When a Blaze Blows

The efficiency and effectiveness of the FSMP
and dispatch system will be put to test during
an actual fire, i.e., fire suppression. The
response time should be as short as possible
and this will happen if the fire location is
correctly identified in maps and with reference
to quick access.

‘Combat’ Plan and Action

The fire “combat” plan, which has been
(hopefully) well rehearsed, is to be put into
action instantly, once the news of a blaze arrives.
The crew(s) and volunteers are assembled;
mission explained, and directions given in quick
briefing (e.g., regarding fire intensity, wind
direction, water sources, escape routes, relief
arrangements); tasks are clearly assigned;
deployment prioritized in cases of multiple fires;

crew transport organized; equipment and tools
in position; and the coordinated action (say,
involving ground and aerial attacks) starts to
put out the fire—all in an efficient and
coordinated manner. Aspects such as standby
relief teams, medical assistance, provision of
food and drinking water, evacuation
arrangements, etc., should be such that the
firefighting could be conducted uninterruptedly,
as long as needed.

In remote and inaccessible areas, it may be
necessary to airlift the crew or resort to aerial
fire control. Wherever feasible, ground efforts
can be supported through water bombing. In
the cases of large fire events, firefighters will
need to be supported by voluntary fire brigades,
forest workers, armed forces, etc. Smoke
control, through efforts to isolate the fire and
to reduce the volume and effects of smoke, is
an integral part of fire management. Mopping
up or post-fire suppression (including felling
of smoldering trees) is important to ensure that
the fire is fully extinguished.

Reports indicate that during the 1997-1998
fires in Indonesia, several measures were taken
in the forestry sector: direct suppression by local
fire crews (forest rangers) in cooperation with
army and police personnel; mobilization of fire
crews from neighboring provinces; organizing
local people and concession staff to fight fires;
water bombing (also using chemical retardants)
from aircrafts; and cloud seeding to induce rain.
International emergency assistance, in addition
to long-term development assistance, was
received in the form of services of trained
firefighters (e.g., from Malaysia), aircraft, and
water bombing facilities (from the United
States), along with firefighting supplies, hand
tools, and other equipment (e.g., from
Germany). Sophisticated technology (water
bombing, cloud seeding) was used only on a
limited scale and its success was undetermined.



In 1997, Indonesia reportedly had some
14,000 persons trained in firefighting of whom
only 1,400 were regular staff of MOFEC (forest
rangers), 8,500 persons were with forest
concessions, 3,500 were with State-owned
enterprises, and 600 were members of the
public. These numbers appear highly
insufficient. Some 8,000 firefighters battled the
blaze in Indonesia for months in 1997 and
1998. Additionally, MOFEC operated its
command posts for 24 hours a day at the central
level in Jakarta and Bogor, and in each province.
Through these posts, information and
directions on fire situation and control were
exchanged. In spite of involving a large number
of agencies/institutions at the central,
provincial, district, and local levels, the fires
could not be fully controlled and final respite
came only with the rains.

The failures of 1997-1998 offer several
lessons for the future.

Coordination and Logistics

Lack of effective and meaningful
coordination involving a large number of
agencies/institutions at the central, provincial,
district, and local levels was a serious problem
during the 1997-1998 fire disaster. Similar
deficiencies in coordination were also seen
elsewhere. For example, aerial support for
firefighting provided as part of emergency
assistance could not be coordinated with ground
action and it was, therefore, not effective. If there
is no effective and efficient system in place to
prevent, control, and combat fires at site, any
amount of technological inputs elsewhere will
not be of much use. A balancing of equipment,
technology, and training is required for
optimizing benefits.

Several recent reviews of the fire situation
in Indonesia conclude that fire suppression
measures undertaken were not effective for all

types of fires (MOE-UNDP 1998, BAPPENAS
1999). Effective fire control at the local level
depends on understanding of simple techniques;
and at this level fires can be contained using
locally available resources of personnel and
equipment.

A good fire suppression strategy will more
than compensate the cost of upkeep of
preparedness, when compared to the value of
the risks and losses averted.

Post-Fire Action

In the case of small fires, economic and
environmental impacts are likely to be low. With
large fires, such as those experienced in the
region in 1982-1983, 1994, and 1997-1998,
there will be multiple impacts—in-boundary and
transboundary. Transboundary impacts are felt
primarily in the form of haze pollution. Thus,
the post-fire measures needed will be of two
categories: (i) mitigation of environmental
emergency, and (ii) rehabilitation of material
damages.

Mitigation of Environmental Emergency

This activity is to be started almost
immediately after the onset of a large fire and
may have to continue for days after the fire is
extinguished.

Suffocating and Blinding Impacts

Transboundary atmospheric haze pollution
can result in an environmental emergency with
“suffocating and blinding” impacts on public
health, shipping and transport, civil aviation,
agricultural and industrial production, tourism,
and on the general welfare of the people. It is
necessary to establish and operate a system of
alertness or warning based on the PSI and API
indicating public health impacts of different
levels of pollution. Simultaneously, it is necessary
to specify the actions individuals and institutions
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Fire Suppression—Minimum Requirements of Personnel and Equipment

The ITTO/CFC/IPB Project: National
Guidelines (for Indonesia) on the
Protection of Forests Against Fire
specifies the following minimum
personnel and equipment require-
ments for every 30,000 ha of forest.
(i) One mobile suppression team
consisting of 34 people. The team
includes one team leader, one
person responsible for logistics,
two drivers, and three fire crews of
10, each consisting of one crew
boss and nine crew members. This
team is supplied with:
¢ one 4WD pick-up truck (1 ton);
¢ four Handy Talkys (HT-5 watts),
one each for the team leader
and group leaders;
¢ one radio station (40 watts);

two sets of hand tools;

eight backpack pumps;

one portable pump;

33 units of protective equipment;

and

one unit of logistic support such as

tents, cooking equipment, first aid,

and maps.

(ii) One mobile detection team
comprising two people (one driver,
one passenger). The team rides a trail
motorcycle and is supplied with one
pair of binoculars, one HT-5 watts, two
forester’s bolos, one backpack pump,
situation maps, and logistical support.
The equipment is used for initial
attack.

(iii) One pump team. The number of team
members depends on fire magnitude

and field conditions. The team is
equipped with one HT, and
communication Kits including
whistles and semaphore flags.

(iv) One team of heavyweight
equipment. The team is supplied
with kits similar to the pump team.
Although these specifications

appear to be appropriate for general

conditions, the circumstances at
national as well as lower levels require
standards unique to local conditions.

Land type, landscape, topography,

vegetative cover, and demography are

factors to be taken into account in
determining specific equipment
requirements.

(Source: ITTO/IPB/MOFEC 1999).
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need to take to reduce the impact. Relevant
actions to be undertaken at institutional level
include dissemination of information about the
pollution level; alerting medical institutions;
emergency medical relief; supplying smoke
masks, oxygen cylinders, and other emergency
needs; restricting civil, industrial, educational,
and cultural activities; and closing of airports
and transport systems to avert accidents.

Health Care

There is insufficient knowledge on the public
health implications of haze on growing children,
elderly, and the infirm; and this would call for
long-term monitoring. A post-haze assessment
of losses or costs (direct and indirect), and
identification and mapping of major haze
sources and haze-prone areas is required to
impress on the need to avert similar (human-
caused) disasters in the future, at all costs.
There is also a need for long-term planning in
the health sector to mitigate the effects of forest
and land fires, supported by infrastructure
development, equipment and skills for air
quality monitoring, health-effect alleviation,

community awareness raising and education
programs, structured data collecting systems,
and rapid response mechanisms. These should
be properly coordinated.

Demobilization

Demobilization procedure would be
undertaken after the fire suppression has been
completed, including:

(a) personnel demobilization: (i) recount of
total personnel, (ii) checking of
personnel health, (iii) rehabilitation
support, and (iv) repatriation and return
of persons to their respective agency;

(b) equipment demobilization: (i) each unit
collects all equipment that has been
used, cleans it, and fixes it if broken;
(ii) checks the amount, type, and
ownership of equipment before
returning to Command Post/Policy
Level Crisis Center (POSKO); (iii)
POSKO officer checks all equipment,
referring to the equipment inventory list;
(iv) if all equipment has been collected,
it will be returned to the owners



according to the inventory list of
borrowed equipment; (v) owners store
the equipment in warehouses; and (vi)
replacement of damaged equipment
within a reasonable period.

In normal cases of annual or periodic fires
where the extent and damage is limited, the
main post-fire activity will be demobilization.
Even in cases where the impact has been heavy
and multi-faceted, demobilization (as far as it
relates to firefighting) has to take place. The
serious post-fire problems are to be addressed
on a different footing and level.

Rehabilitation of Material Damages

Rehabilitation of burned forests, lands, and
other properties would involve inventory and
classification of fire damage; fire scar
evaluation; loss or cost estimation; salvage
operations (to remove recoverable/reusable
materials); planning and implementing
revegetation and replanting measures to nurture
back damaged areas; and compensation for
private loss to innocent persons. Mopping up
of the burned area is to be undertaken before a
post-fire inventory and classification is carried
out. A plan of action for follow-up has to be
decided accordingly—for example, to salvage
the usable materials, carry out sanitary
operations, rehabilitate the area by natural
regeneration or artificial means, etc.

Salvage and sanitary operations to save usable
timber and to dispose of the combustible
materials to avoid future fires are an essential
post-fire activity. The dead materials would also
serve as a sanctuary for pests and diseases.
Another important but often neglected part of
the post-fire process is to assess the damage
and to make a report on it, including important
observations. Post-fire silvicultural operations
would cover short- and long-term rehabilitation
measures involving complete protection from

damaging influences, cutting back of seedlings
and saplings capable of sprouting, and a phased
replanting program depending on the condition
of the burned area.

When the area and damage involved is large
(consequently requiring heavy investment), it
will be necessary to address the situation based
on a detailed rehabilitation plan. The area to
be rehabilitated may include plantation forests,
peat swamps, mixed hill forests (some having
coal seam fires), and protected areas. Each of
the different forest types would require different
silvicultural treatments: sanitary felling, cleaning,
promoting natural regeneration, enrichment
planting, etc., in some cases; salvage felling,
land preparation, disposal of inflammable
materials, and replanting in other cases; and
reinforced protection measures as required, in
all cases, to ensure that another fire is avoided.
Rehabilitation can be taken up as part of an
overall IFFM for a defined geographic area.

Salvaging of the residual stock, depending
on the nature of burn, can be in the form of
logs, fuel and charcoal, chips, or briquettes
made out of pulverized wood. In most cases,
however, it may not be economical and
pulverized wood may have to be mixed with
soil and allowed to disintegrate.

Post-fire rehabilitation often turns out to be
a major investment activity.*® For lack of
resources, this important aspect of forest fire
management is often neglected, leaving the
remnants as a future source of fire.

Monitoring

ORHAP’s Monitoring Program

For effective monitoring, numerous activities
will have to be undertaken at the ASEAN
regional, subregional, national, provincial
(subnational), and local levels. The program
activities included under the ORHAP do not
necessarily cover the entire spectrum of
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monitoring, but represent those that are
required at the ASEAN level to remove binding
constraints and to ensure effective functioning
of the monitoring system.

The activities that define the monitoring
program of the ORHAP at present include the
following:

(i) detecting wildfires;
their
movements and the movement of the

(i) predicting and tracking
resulting haze;

(iii) forecasting the degree to which
wildfires are likely to generate haze, as
well as the type or composition of
emissions likely to be generated;

(iv) determining the likely health impacts
resulting from typical or particular haze;

(v) determining the areas historically
affected by forest fires and haze in the
region, or those likely to be affected by
particular types; and

vi) assessing the impact of past forest fires,
including the extent of the area burned,
the composition of flora and fauna
destroyed, and the socioeconomic cost
of particular forest fires at the local,
national, and global levels.

Monitoring of the implementation of the

ORHAP per se will be dealt with under the
section, “Strengthening of Institutions.”

Scope and Purpose

Monitoring requires several related actions:
overseeing, observing, watching, checking,
keeping track of, warning, regulating, testing,
measuring, etc. Monitoring covers all aspects
of planning and implementation—the causes,
the context, and the consequences.

There are, thus, large variations in the scope,
methods, types, purposes, and outputs of
monitoring. Monitoring can be of an event, a
process, or an output; it can be discreet,

continuous, or incremental; it can be done
directly, indirectly, or by proxy measures; and it
can be done from ground (site) or air (remote).
It can employ simple methods or measures
(number, area, volume, profit) or sophisticated
technology involving satellites, computers, and
systems science, providing for multiple linkages
(e.g., weather data, economic data, GIS) and
facilities to import and export information.

The data needs of sophisticated monitoring

systems are often tremendous, ranging from
land-use changes and demographic trends to
socioeconomic indicators, hydrometeorological
factors, spatial and temporal distribution of
relevant factors, and environmental standards.

In the case of forest fires and haze,

monitoring covers:

(i) fire factors (e.g., weather, human
activity, danger level);

(if) atmospheric factors (e.g., air quality,
visibility) including factors of human
health and welfare (e.g., PSI/API,
concentration of particulate matter);
and

(iii) predictions (about drought, ENSOs).

Depending on the nature of activity (e.g.,

detection of land clearing or incipient fires,
recording of weather data, tracking the
movement of haze), monitoring, including
information gathering, can be carried out from
the ground or from the air.

Fire- and Haze-Related Monitors
Fire and haze and their consequences are linked
to a large number of monitoring variables—
covering climatic factors, economic and land-
use policies, civil defense systems, technological
capability, public health and welfare, and other
related aspects.

Actions for prevention and mitigation of fire
and haze involve prediction and detection of
fires, and assessments of impacts. These require



acombination of monitoring efforts of different
nature and complexity, and coordination and
integration of information from various
monitoring sources. How the information
(message) is communicated and acted upon is
also a matter to be monitored for assessing the
efficiency and effectiveness, as well as the need
for undertaking refinement or improvement.

Types of monitoring data and measurements
involved, with respect to fire and haze, are
varied in nature, e.g., land-based measurements,
ship-platform-borne measurements, aircraft-
borne measurements, satellite and spacecraft-
borne measurements, and a wide range of
meteorological information.

To obtain high accuracy, the data need to be
properly calibrated and validated. The analysis
of data will require the availability of a GIS
database that must comprise regional vegetation
distribution map, fuel map, fire risk map, and
land use map with information on fire agents,
causes, etc. For combined fire-smoke analysis,
this kind of database can then be linked to
atmospheric chemical analyses.

The fire monitoring system based on remote
sensing must provide spatio-temporal
information on fire activities that will allow the
production of datasets useful for a variety of
purposes. Information on the location of fire
requires geographic accuracy in order to know
in which ecosystem type or in which land-use
system individual fires or a sequence of fires are
burning. The timing of fire monitoring within
a season and within the day as well as frequency
of observation (e.g., daily, weekly, etc.) and
periods of observation (e.g., continuous or at
intervals) are critical. The resolution of data must
be determined in accordance with specific needs.

The manifold interactions between climate
changes and human-caused disturbances of
ecosystems often result in changes of fire
regimes, particularly in the densely populated

regions of the tropics. Climate change models
for assessing the interactions and impacts of
expected changes in temperatures, precipitation,
and length of dry season can help to predict
such developments.

An assessment of the potential impacts of
climate change on fire regimes in the tropics
based on Global Climate Models (GCMs)
(Goldammer and Price 1998) recently indicated
with a high degree of certainty that tropical
closed-evergreen forests will become
increasingly subjected to high wildfire risk
because of land-use changes, increasing fire
sources (use of fire as a land-clearing tool), and
climate change (prolonged dry seasons,
increasing occurrence of extreme droughts).

International fire managers need to be
prepared for situations that in the near future
may require the development of innovative
technologies and the preparedness to
accomplish tasks that may differ from today’s
situation. This implies a perpetual alertness.
While warning of potential disaster implies a high
level of confidence, a second level, or alert level,
with lower level of confidence is useful from the
standpoint of strategic or contingency planning.
This alert level is intended to convey the message
that the potential for disaster has increased, but
that actions would still be limited to planning.

Upgrading Needs of the Monitoring

System

There are at present no satellites solely
dedicated to monitoring (including quantifying
geographical extent and environmental impact)
of forest fires and haze.

However, there are systems (satellite
networks) from where relevant observations can
be downloaded.

The “Guidelines on Fire Management in
Tropical Forests” (ITTO 1997a), targeting
developing regions of the tropics, state that:
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“Assessment, prediction and monitoring
of fire risk and means of quantification of
forest fires and other rural fires are
prerequisites for fire management planning
purposes. Statistical data sets can also be
used to call attention of authorities,
policymakers and the general public. In
the tropics, it is difficult to gather such
information by ground-based methods.
Air- and space-borne sensors offer
possibilities to less accessible and sparsely
populated land areas with inadequate
ground-based infrastructures.”
The Guidelines recommended that AMCs:
(a) seek access to weather information from
ground stations and space-borne
systems, using this information for fire
intelligence (the risk assessment);
(b) use existing remote sensing systems for
fire detection and prediction to obtain
real-time information on the location of
fires; and
(c) join others in supporting the
development of international
mechanisms (early warning systems), to
predict wildfires. Such a system would
not predict occurrence, but rather would
report the development of conditions
that could result in serous fires. It would
have to gather and interpret information
from several sources, including satellites
and land-based stations.

Prototypes

There are several forest fire monitoring and
information systems, mainly in industrialized
countries, that can serve as prototypes.
Integrated systems, such as the Canadian
Wildland Fire Information System (CWFIS),
developed by the Canadian Forest Service, isa
prototype system that is adaptable to other
countries.

The CWFIS incorporates several functions
and aspects: weather observations, weather
forecasts, fire danger, fire behavior, fire activity,
resource status, situation reports, decision
support systems, technology transfer, and
information exchange. The Canadian
experience has shown that exchanging
information among fire agencies is a precursor
to developing mutual understanding. This, in
turn, fosters agreements to exchange resources
as no agency or nation can be completely self-
sufficient in fire management. Prior interagency
and intergovernmental agreements are the key
to avoiding delays that can preclude effective
exchanges of resources.

ORHAP and Functional Role of
Monitoring

The monitoring program of the ORHAP covers
three broad areas—monitoring for prevention,
monitoring for mitigation, and ex post
monitoring. There are obvious overlaps among
them.

Monitoring for prevention includes:
forecasting weather variations that are likely to
increase the risk of fire and haze, monitoring
changes in meteorological variables, and using
the resulting data and information as inputs into
the operation of the region’s fire danger rating
system (FDRS). The FDRS provides
guantitative measurements of the level of risk
of fire and haze to which a particular
geographic area is exposed.

Monitoring for mitigation includes detecting
wildfires, and predicting and tracking their
movements; detecting haze pollution resulting
from wildfires, and predicting and tracking its
movement; forecasting the composition/type of
emissions; and determining the health impacts
of typical or particular haze occurrences in the
region. Ex post monitoring includes:
determining the areas historically affected by



fire and haze in the region, and assessing the
impact of previous instances. The ORHAP’s
monitoring program provides information that:

(i) permits fire management and
suppression resources to be prepared
and positioned in a way that allows them
to be used as efficiently as possible in
managing large-scale fires;

(i) allows haze-affected populations
additional time to take precautions
against the adverse health impacts of
impending haze;

(iii) allows haze-prone jurisdictions
additional time to take actions that
counterbalance an impending increase
in the risk of large-scale fires and haze
pollution;

(iv) allows potential haze-affected
populations to be informed of the
nature of the adverse human health
impacts of haze pollution, and of the
steps they can take to reduce these
impacts; and

(v) helps sum up the ex post estimates of
the economic costs of fires and haze
that may be used as a guide for
determining the appropriate level of
future investment to offset such
disasters.

Thus, the rationale of monitoring is that
it greatly increases the efficiency of measures
aimed at reducing the impacts of fires and
haze. While monitoring tends to exhibit
powerful economies of scale, future investment
should be evaluated mainly on the basis of its
capacity to reduce haze pollution.

Categorization of Component
Activities

The ORHAP’s regional monitoring system for
responding to forest fires and haze consists of
five broad categories of activities:

(a) an early warning system that predicts
extended dry periods by forecasting long-
term changes in weather variables;

(b) afire danger rating system that identifies
areas subject to heightened risk of fire;

(c) a large-scale fire management assistance
component that detects outbreaks of
wildfires and haze, and tracks and
predicts their movements;

(d) a haze, atmospheric pollution, and health
component that determines the intensity
and composition of emissions from forest
fires, and their impacts on human health;
and

(e) an ex post monitoring component that
assesses the damage caused by fires and
haze.

Early Warning

Early warning is an essential component of
any fire and haze monitoring program. An
appropriate early warning system is required
to alert authorities of the need to intensify
preventive measures, and when appropriate, to
deploy fire suppression resources to areas of
heightened risk.

This is performed by an assessment and
evaluation of the contributory factors such as
temperature, humidity, wind speed and
direction, vegetation dryness, fuel load and
activities in the neighborhood; by generating
forecasts of long-term changes in climatological
variables; and monitoring short- to medium-
term changes in the meteorological variables
that provide data inputs into the operation of
the region’s FDRS.

Early warning of fire and atmospheric
pollution hazards may involve locally-generated
indicators, such as local fire-weather forecasts
and assessment of vegetation dryness, or
advanced technologies that rely on remotely
sensed data, evaluation of synoptic weather
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information, and international communication
systems (Goldammer 1997b). Forest fire models
generally concentrate on determining if weather
conditions offer the possibility of starting and
spreading forest fires, supported by studies on
properties of forest combustible matters, the
influence of combustion, and investigations on
the geometry of forest fire spreading.

There are two levels of early warning: long-
term early warning mainly linked to climate
factors; and medium- to short-term early
warning, which considers other fire precursors
for fire danger rating.

The Climate Factor

Despite their coarse spatial and temporal
resolution, global climate models (GCMs)
provide the best means currently available to
predict future climate and fire danger (and hence
early warning) on a broad scale. Regional climate
models (RCMs), with much higher resolution,
are under development and will permit more
accurate regional-scale climate projections.

The Canadian Fire Weather Index

The Canadian Fire Weather Index (FWI) is
an example that serves as a means of early
warning. Noon measurements of temperature,
relative humidity, windspeed, and precipitation
for different weather stations are used to
calculate the component codes of the FWI. Daily
FWI values are converted to Daily Severity
Rating (DSR) values using a technique
developed in 1959 and modified by Van Wagner
(1987). This severity rating technique permits
the integration of fire severity over periods of
various lengths, from daily (DSR) through
monthly (MSR) to seasonal (SSR) values.

The FWI1 System provides an assessment of
relative fire potential based solely on weather
observations, and does not take forest type into
consideration.

The ENSO Index

The ENSO Index (ENSOI) has been found
to be a useful indicator for drought (and
consequently for potential fire) in Indonesia.
ENSOI is a standard value of the pressure
difference between Tahiti and Darwin,
Australia. This index is inversely correlated with
sea surface temperature (SST) anomaly. A more
sensitive (warmer) SST anomaly implies amore
negative ENSOI value, which in turn implies a
stronger ENSO occurrence.

ENSOs are associated with global scale
variations in sea surface temperature and
pressure. Since there is good degree of
persistence and predictability in some of the
parameters, this offers possibilities for statistical
forecasting, at least three months in advance.

An extensive array of buoys, collectively
known as the Tropical Atmospheric Ocean
(TAO) array,*” provides continuous monitoring
of SST in the Pacific Ocean. The data from
this array, combined with observations from
various other systems in the Global Climate
Observing System (GCOS),*® is analyzed by
renowned climate centers, such as the NOAA
Climate Prediction Center. The analyzed data
are used for input to climate prediction models
that will predict global weather patterns three
to six months ahead. Institutions such as the
International Research Institute (IR1), United
Kingdom Meteorological Office (UKMO), and
European Center for Medium-Range Weather
Forecasting (ECMWF) undertake climate
prediction. Most of the climate centers make
their forecast products available on the Internet
(Goldammer 1997d).

Country-Level Capability

Most national meteorological services (NMS)
have developed a certain level of capability in
long-range climate forecasting for them to
predict ENSOs well in advance of their onset.



They can therefore assist their respective
national authorities directly in taking
appropriate fire management and drought
prevention measures well in advance. Further,
climate products by well-respected
meteorological centers are available on the
Internet that would provide further guidance

and support to NMS.

Developments in Forecasting

Meteorological Trends

Until recently, long-term forecasts could only
provide meteorological trends one to six months
in advance. However, modern long-term
seasonal and interannual climate prediction
models are now available that can predict
weather changes such as ENSOs up to one year
in advance with relative accuracy.

In addition to the long-term climate
prediction models available, traditional
meteorological statistics can be used to predict
climatological changes.

ASEAN'’s early warning system should
include capabilities for both long-term climate
prediction modeling and long-range
climatological forecasts using traditional
meteorological statistics.

In addition to generating long-term weather
forecasts, the ASEAN early warning system
should also have the capability to perform short-
to medium-term monitoring of weather
variables used as inputs into the operation of
the region’s FDRS.

Fire Danger Rating

The danger that a forest will burn depends
on the levels of fire hazard and fire risk. Fire
hazard is a measure of the amount, type, and
dryness of potential fuel in the forest. Fire risk
is a measure of the probability that the fuel
will ignite. The level of risk is usually related
to careless human action, such as deliberately

burning something when the fire hazard is
high. Fire risk can also be raised by natural
factors, such as burning coal seams. Fire hazard
can be rated with a reasonable degree of
scientific accuracy, while assessing the level of
risk is much more subjective because human
attitudes and motivation must be taken into
account.

FDRSs have been devised by fire authorities
to provide early warning of conditions
conducive to the onset and development of
extreme wildfires. The factors that predispose
a particular location to an extreme wildfire
threat change over time scales that are measured
in decades, years, months, days, and hours. The
concept of fire danger involves tangible and
intangible factors, physical processes, and
hazards. By definition, “fire danger” is a general
term used to express an assessment of constant
and variable fire danger factors affecting the
inception, spread, intensity, and difficulty to
control fires and the impact they cause (Chandler
et al. 1983).

The constant factors in this definition are
those that do not change rapidly with time but
vary with location: e.g., slope, fuel, resource
values, etc. The variable factors are those that
change rapidly with time and can influence
extensive areas at one time. These are primarily
the weather variables that affect fire behavior.
All the potential factors referred to in the
definition must be present. If there is absolutely
no chance of ignition, then there is no fire
danger. If fuels are absent or cannot burn, then
there is no fire danger. If fires can start and
spread but there are no values at risk as may be
perceived for remote areas managed for
ecological diversity, there is no fire danger for
values at risk.

FDRSs produce qualitative and/or numerical
indexes of fire potential that can be used as
guides in a variety of fire management activities
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including early warning of fire threat. Different
systems of widely varying complexity have been
developed throughout the world, reflecting the
severity of the fire climate and the needs of fire
management. The simplest systems use only
temperature and relative humidity to provide
an index of the potential for fire starts (e.g.,
Chandler et al. 1983). FDRSs of intermediate
complexity combine measures of drought and
weather as applied to a standard fuel type to
predict the speed of a fire or its difficulty of
suppression (e.g., McArthur 1966, 1967;
Sneeuwjagt and Peet 1985). The most complex
systems have been developed in Canada and
the United States (Deeming et al. 1978) that
combine measures of fuel, topography,
weather, and risk of ignition to provide indexes
of fire occurrence or fire behavior, which can
be used either separately or combined to
produce a single index of fire load.

While a single fire danger index may be
useful to provide early warning of wildfire
activity over broad areas, it is impossible to
communicate a complete picture of the daily
fire danger with a single index. Therefore, it is
necessary to break a fire danger rating into its
major components to appreciate where early
warning systems for single factors fall into the
overall picture of fire danger rating. These,
relating to fire precursors, fall into three broad
categories of (i) changes in fuel load; (ii)
changes in fuel availability or combustion; and
(iii) changes in weather variables that influence
fire behavior (spread and intensity).

Warning Regarding Fire Precursors
Changes in Fuel Load
In all fire danger ratings, fuel load is assumed
to be constant although specific fuel
characteristics may be formulated for specific
vegetation types or for specific fuel models.
These fuel models may overlook major shifts in

total fuel loads, which may be changing over
periods of decades or even centuries. Fuel
changes start immediately after the cessation
of cultural or agricultural burning. This change
usually runs in parallel with increased
suppression efficiency whereby small fires under
moderate fire danger conditions are suppressed
early in their life. In this situation, one may be
lulled into a false sense of security because the
potential for high-intensity forest fires is not
manifest except in extreme weather.

Thus, the first element of early warning for
a potential fire risk is a major shift in the total
forest fuel complex toward denser forests, with
a large build-up of surface debris and a change
in vulnerability of the population by living more
intimately with these fuels.

Fuel Availability

The seasonal change in fuel availability as
fuels dry out during the onset of the fire danger
period sets the stage for severe wildfires. Under
drought conditions more of the total fuel
complex is available for combustion. Deep litter
beds and even organic soils may dry out and
become combustible. Large fuels such as
downed logs and branches may burn completely.
Drought stress on living vegetation not only
reduces the moisture content of the green foliage
but also dried plant matter such as leaves and
bark can be shed, adding to the total load of
the surface fuel. In extreme droughts, moist
areas such as swamps dry out and are no longer
a barrier to the spread of fires as might be
expected in a normal fire season. Long-term
moisture deficiency in itself cannot be used to
forecast critical fire situations because if the
smaller fine fuels are wet or green, serious fires
will not occur at any time of the year.3®
However, most devastating fires occur when
severe fire weather variables are combined with
extreme drought.



Fire Behavior

The fire spread component of FDRSs is
designed to combine the weather elements
affecting fire behavior and provide a prediction
of how fires will change hourly during the day.
Most indexes use 24-hour rain, and daily
extremes or hourly measurements of
temperature, relative humidity, and wind speed
to predict the rate of spread of forest fires. In
some systems, notably the US National Fire
Danger Rating System and the Canadian Fire
Weather Index System, indexes of fire spread
are combined with a long-term measure of
drought to provide an index of the total
severity of the fire. This is termed a Burning
Index in the United States system or a Fire
Weather Index in the Canadian system.

Fire spread indexes are essentially weather
processors (Andrews 1991) and the data
required to provide early warning of severe fire
conditions depend primarily on the ability to
provide adequate space and time forecasts of
the weather.

The synoptic systems that are likely to
produce severe fire weather tend to be well
known but the ability to predict their onset
depend largely on the regularity of movement
and formation of atmospheric pressure systems.
In Australia, the genesis of severe fire weather
synoptic systems has, at times, been recognized
up to three days in advance; more often less
than 24 hours warning is available before the
severity of fire weather variables can be
determined. Extended and long-range forecasts
contain greater uncertainty, and there is less
confidence in fire severity forecasts at these time
scales.

Even so, these forecasts are useful in fire
management in that they can be used to develop
contingency plans, that is, developing options,
but not to implement them until the forecasts
are more certain.

As improved fire behavior models for
specific fuel types are developed, there is an
increasing need to separate the functions of fire
danger and fire spread (Cheney 1991). A
regional fire weather index based on either fire
spread or suppression difficulty in a standard
fuel type and uniform topography is required
to provide public warnings, set fire restrictions,
and establish levels of readiness for fire
suppression. At a local level, fire spread models
that predict the development and spread of a
fire across the landscape through different
topography and through a number of fuel types
are required for prescribed burning,
suppression planning, and tactical operations.
However, these systems can be confusing on a
broader scale by providing too much detail.
They may be influenced by atypical variation
of critical factors at the measuring site and may
lose the broad-scale appreciation of regional fire
danger that is required for early warning
purposes.

Different Variables and Different
Models

The basic variables used in virtually all FDRSs
are rain, temperature, and humidity. More
sophisticated fire danger rating systems also
incorporate data on fuel types, land-use patterns,
and other variables.

A basic FDRS is indicated in the ORHAP
for the ASEAN region because of its cost-
effectiveness and minimal data requirements.
Moreover, nearly all large-scale fires in the
region are caused by direct human intervention.
A blunt measure of fire danger rating is more
appropriate and cost-effective in this context
than a sophisticated one.

Incorporating data on fuel types, land-use
patterns, and other variables significantly
increases the cost of operating FDRSs, since it
expands data requirements and requires
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frequent updating of nonmeteorological data.
The increased cost of a sophisticated FDRS is
difficult to justify in a context of deliberate
setting of fires, since the level of activity of
perpetrators closely tracks increases in dryness
and temperature, which create conditions ideal
for burning of biomass generated from land-
clearing. In such a context, perpetrator activity
is only distantly related to fuel type. As for land-
use patterns, the only reliable relationship
between these and perpetrator activity is that
specific geographic areas have been earmarked
for land conversion. Obviously, such areas face
a higher risk of deliberately set fires than do
areas not slated for land clearing.

Data on the three important weather
variables required for operating a basic FDRS
are routinely collected by ASEAN'’s network of
ground stations. The most cost-effective means
of investing in a FDRS for the region appears
to be to upgrade reporting of the data collected,
and if appropriate, expand or upgrade the
existing network of ground stations. This would
allow an operable and reliable regionwide
FDRS to be put in place in the shortest possible
time. Upgrading the system to include
additional variables such as fuel types and land-
use patterns could be undertaken later, if this is
deemed appropriate in the face of changing
circumstances.

The Keetch-Byram Drought Index

There are several bookkeeping methods of
monitoring the seasonal development of
drought. The Keetch-Byram (1968) Drought
Index (KBDI) is a number representing the
net effect of evapotranspiration and precipitation
in producing a cumulative measure of moisture
deficiency in the deep duff and soil layers. It is
a continuous index, which can be related to the
changes in fuel availability mentioned above and
the occurrence of severe fires. The index has

proven to be a useful early warning tool and is
now incorporated into the US National Fire
Danger Rating System (Pyne et al. 1996) and
Australian Forest Fire Danger Rating System
(McArthur 1967).

ASMC currently generates short- to medium-
range weather forecasts daily and compiles and
updates the regional rainfall data charts weekly.
It can therefore forecast the location of dry spots
in the region that would potentially be subject
to heightened risk of forest fires. This data and
information can be used in the operation of a
basic early warning system, such as the KBDI,
asimplified variant of which may serve the needs
of the ASEAN region, given current conditions
and constraints.

Basic FDRSs based on the KBDI are already
in operation in two high-risk areas of Indonesia.

IFFM has institutionalized a KBDI-type
system in East Kalimantan. KBDI also forms
the basis of the system used by FFPCP based
in Palembang, Sumatra. ASMC has been
calculating the KBDI for both Sumatra and
Kalimantan using rainfall data from selected
stations in Indonesia. Operation of KBDI-based
systems in these pilot areas over several years
demonstrates that such a system can be
sustained in high-risk areas of the region
(Schindler 1998b).

However, establishing and operating a
KBDI-based FDRS on an ASEAN-wide basis
is limited by two factors. First, the system must
be adopted on a regionwide basis. This
constraint can be easily addressed under the
umbrella of an ASEAN-wide agreement on fires
and haze, provided it is agreeable to all of the
member states. To be effective, such an
agreement, including any provisions relating
to regional cooperation in operating the FDRS,
would have to be unanimously adopted.

The second constraint is that data must be
provided on a regular and timely basis by



national-level government agencies. The
accuracy of the regional FDRS would greatly
depend on timely reporting of weather data.
All AMCs are now collecting data on the three
base meteorological variables required for
operating a KBDI-based system. However, the
absence of a satisfactory formal arrangement
to ensure regular relaying of such data to ASMC
has been a problem. This results in uneven
reporting of data to ASMC, and wide variation
in the timeliness of reports.

In the absence of data from verified
observations, ASMC must “fill in” the missing
data by interpolation or estimation. This
problem can be overcome by putting into place
formal arrangements for reporting of the relevant
data to ASMC.

Rainfall Deficit

Rainfall deficit is used as a local area early
warning indicator. As the maximum
temperature and relative humidity in the
tropical areas are almost constant, then the
information content of any warning index is
increased minimally by incorporating these
measures. The most important and probably
the only important parameter will be rainfall.
An alternative simpler index with more
information than KBDI would be the 30-day
running mean rainfall.

It is the variation from normal or average
conditions that signals when warnings need
to take place.

Relative rainfall deficit would be
comprehensible to the public as it takes into
account the environment of the area and its
behavior. It relates to the community’s
experience of dryness and could be observed
and calculated by simply having a rain gauge
and keeping records, thus opening up the
prospect of grassroots participation and

ownership.

Other Indexes

Other similar drought indexes used elsewhere
include the drought code component of the
Canadian Fire Weather Index System, Australian
Mount Soil Dryness Index (Mount 1972), and
Drought Index used in France (Goldammer
1997¢).

Although drought indexes can be built into
a broader FDRS, they are most effective as an
early warning system when they are maintained
separately and charted to illustrate the
progressive moisture deficit for a specific
location. This allows the fire manager to
compare the current season with historical
records of past seasons. The fire manager can
also make associations between level of drought
index and levels of fire that are specific to the
region. This overcomes the problems caused
by variation of both forest and soil type, which
can mask the recognition of severe drought
when a drought index is applied across broad
areas.

Regular charting of bookkeeping-type systems
such as KBDI or the Mount Soil Dryness Index
are particularly useful in monitoring the effects
of below-average rainfall during the normal wet
or winter season. Moisture deficits from the
previous dry season may be carried over to
winter. As the next fire season develops, high
levels of drought may occur early in the season
when, under the normal seasonal pattern, large
and intense fires rarely occur. In some parts of
the world, there are indexes that indicate the
changes in the global circulation patterns, which
may provide warning as much as six to nine
months in advance of dry conditions. One of
these is the ENSOIL.

Initiative on a FDRS for the Region

CIDA is reviewing the possibility of
supporting establishment of a KBDI-based
FDRS.% If adopted, the CIDA initiative could
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be a welcome means of extending the existing
pilot KBDI-based systems (or a simplified
variant of them such as the Rainfall Debt
proposed in the ADTA 2999 final report, which
takes dryness* as the predictor) to AMCs, by
stages.

SRFA-Sumatra is a likely candidate for the
launching of the systems. Training of the
meteorological staff in the use of a common
index will be a relatively easy affair (see also
Appendix 4).

Large-Scale Fire Management Assistance

If a wildfire occurs in spite of the early
warning system and the preventive measures
taken by the authorities, the monitoring system
should then be able to detect the fire and begin
tracking changes in its status. The system should
first determine the precise location of the fire,
so that fire management resources can be
quickly deployed to the fire site. The system
should then track any spread of the fires and
resulting haze, in order to assist national and
regional authorities in managing the fire, and
activate any pre-established haze response
systems.

The important technical assistance activities
that comprise an appropriate fire-and-haze
detection and tracking system include the
following.

Intensive Surveillance

Aerial surveillance can be used to detect forest
fires when they are still too small to be picked
up via satellite imagery. Aerial surveillance
represents a first line of defense. The major
drawback is its cost compared to other means
of detecting fires.

However, aerial surveillance can be cost-
effective under certain circumstances,
particularly when it is targeted to relatively small
geographic areas facing the highest risk of fire.*?

A pilot program of aerial surveillance was
conducted with UNEP assistance in Riau
province of Indonesia, under the auspices of the
SRFA-Sumatra. The use of SPOT imagery to
further support SRFA-Sumatra’s aerial
surveillance program is being explored via a
RHAP initiative supported by UNEP. It is
planned that the aerial surveillance program will
be further supported by ground surveillance
under the pilot FSMP for SRFA-Sumatra. SRFA-
Borneo is, meanwhile, considering its own aerial
surveillance program.

Ground surveillance, which would ideally be
used to complement aerial surveillance, is of
limited effectiveness in some areas of the
ASEAN region, since it directly depends on
the availability of road or river transport.
However, ground surveillance can be highly
cost-effective in areas where transport
infrastructure is relatively well developed, or
population densities are high.

In addition to using satellite imagery,
ASEAN'’s monitoring system for detecting and
tracking fires and haze should include
information from ground stations on weather
conditions (visibility, weather type, and
temperature), ideally reported at three- to six-
hour intervals. These reports should also be used
to keep fire management authorities abreast of
changes in the status of particular forest fires,
and to help support confirmation from the
ground of hot spot and haze information derived
from satellite imagery.

An appropriate monitoring system for the
region would also detect, track, and predict
movements of haze generated from wildfires.
The negative impacts of haze on human health
can be greatly reduced if communities at risk
are given even minimal advance warning of
haze. For the region’s monitoring system to be
able to give such warnings, it must be capable
of performing haze transport modeling.



Transport Models
Haze transport modeling allows
meteorologists to predict the areas likely to be
affected by haze, and the concentration (or in
some cases, even the composition) of emissions
in downwind areas of large-scale fires. In order
to perform haze transport modeling, the
region’s monitoring system must possess two
distinct types of capability. First, it needs the
expertise and facilities to run the haze transport
models; second, it needs high-quality data to
ensure accuracy of atmospheric diffusion models
(e.g., wind velocity and direction, precipitation,
rate of emission of pollutants, pollutant release
height, and particle size).

ASEAN'’s capacity to perform haze transport
modeling is constrained by lack of such
capabilities.

The WMO Workshop on Regional
Transboundary Smoke and Haze in Southeast
Asia, held in Singapore on 2-5 June 1998,
recognized the need to enhance regional
capabilities to provide improved predictions of
daily smoke trajectories and dispersion forecasts
by the use of atmospheric transport models
(ATMs). Thiswould help improve understanding
of atmospheric pollution in the region. Since
most ATMs have been developed in other
regions, models have to be adapted to AMCs.

Several aspects such as location of fires, and
source intensity characterization will have to
be improved.

During the haze of 1997-1998, ASMC used
ATMs to generate smoke trajectory forecasts
and distributed the forecasts to the AMCs
through the ASMC Intranet. At the WMO
meeting, the need for AMCs to have a strong
regional monitoring network for fires and haze,
and an upgrading of ASMC and NMS, was
stressed. It was also highlighted that there has
to be improved capability for atmospheric
transport modeling.

Atmospheric Pollution and Health Impact

of Haze

The nature and severity of the smoke
emission, the direction and velocity of its
dispersion, its persistence and duration
(atmospheric residence-lifetime), the height at
which it resides, its impacts on the economy
and society, and smoke attenuation are
influenced by various factors and these form
the specifics of haze monitoring.

The nature and chemistry of the smoke, its
particulate conversion ratio*® and carbon
monoxide/carbon dioxide ratio* in haze as well
as its impact on visibility are influenced by the
fuel type and the interaction of haze with other
atmospheric pollutants. These in turn define
PSI/APL.

Wind movement and velocity and other
climatic factors decide the residence time of
haze over the atmosphere.

But a considerable amount of research is still
needed to fully understand the haze
phenomenon.

The negative impacts of haze on human
health are closely related to the density and
chemical composition of the emissions that
escape from large-scale fires. During and after
the 1997 haze disaster, most AMCs carried out
studies of the health impacts on their
populations. Most of these studies matched air
quality monitoring data with haze-related
complaints of patients visiting hospitals,
emergency rooms, or clinics during or shortly
after the haze.

In addition to generating valuable data that
assist the formulation of haze response systems,
the results of these studies provided a basis for
estimating the economic, financial, and social
costs of exposure to haze.

While this aspect of monitoring of fires and
haze may at first appear to be of secondary
importance, it is ultimately the cost of these
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disasters to the region that justifies investments
in fire prevention, management, and
monitoring. Estimating the costs of fire and
haze thus provides important information to
the region’s decision makers in determining
appropriate levels of investment to be made to
prevent or reduce the impacts of such events.

Many of the data sets generated by the
national-level studies on the health impacts of
haze are disaggregated by a wide range of
variables (e.g., age, gender, occupational
category, income, days of work lost, and days
of healthy life lost). The data set generated by
the bilateral program of WHO in Indonesia is
particularly valuable, since it includes a large
number of observations of haze-related health
complaints, some of which are derived from
geographic areas considerably closer to the
source of emissions than those generated by
in other AMCs.
comparison of the results of these studies would

studies Regionwide
be desirable, since this would improve the
region’s understanding of how the health
impacts of haze change when it is transported
over relatively long distances. Such studies are
candidate initiatives under the ORHAP’s
monitoring component, which would be
undertaken by national- and regional-level
institutions.

Haze Warning System

A warning system for haze relies on the
ability to predict deterioration in visibility in
any place for as long as weather forecasting
skills will permit. The most basic forecasting
tool is a box model that accepts the generated
smoke into a fixed volume of air.

ASMC is the primary institution that
produces regional haze prediction. The air
quality monitoring capabilities of national-level
environmental protection agencies also enable
AMCs to implement public health haze response

systems, or to inform affected communities of
appropriate steps to take in reducing the
negative health impacts during fires and haze.
The capacity of the NMS to perform all of the
above roles allows them to directly support their
national governments in implementing the
respective NHAPs and any pre-established haze
response systems.

Air Quality and Pollution Indexes

Weather and atmospheric aspects are closely
linked, and there is an obvious relationship
between atmospheric changes and climatic
changes.

Among the many components under the
GCOS program of WMO, there is one program
known as the Global Atmospheric Watch
(GAW). The aim of this program is to provide
data, scientific assessments, and other
information on the atmospheric composition
and related physical characteristics of the
background atmosphere from all parts of the
globe.

The measurement program includes
greenhouse gases, 0zone, radiation and optical
depth, precipitation chemistry, chemical and
physical properties of aerosols, reactive gases,
radionuclides, and related meteorological
parameters. There is a GAW station located at
Bukit Koto Tabang, Indonesia.

In addition to the WMO-GAW station,
another source of air quality data comes from
local environmental agencies. Many such
agencies in AMCs operate a local network of
monitoring stations within their country,
which measure standard pollutants. In some
countries, the measurements are automated
and online, which have improved the efficiency
of the data collection. The data are used to
calculate a pollution index, either the PSI or
API.

PSI is based on a set of criteria devised by



the US Environmental Protection Agency
(EPA). A PSI value of 100 equals legal air quality
standard (or limit) and is based on risk to human
health (primary standard) or nonhuman health
(animals, plants; secondary standard). Under
this system, the levels of key pollutants such as
sulfur dioxide, nitrogen dioxide, carbon
monoxide, ozone, and respirable suspended
particles (PM,) are used to come up with a
single index, the PSI. The PSI is a health-related
index, averaged over a 24-hour period, on a
scale of 0-500 (see Box 8). API is a similar
health related index being used in Malaysia. The
other AMCs use PSI.

Air quality data reported in standardized
format using air pollution indexes assist the
authorities in implementing haze response
systems. Even in the absence of pre-established
response systems, air quality data provide a
guantitative measure of risk that is easily
understood by the general population. Air
quality data reporting should thus form an
integral part of the large-scale fire management
assistance component of ASEAN’s monitoring
system. In some countries, e.g., Malaysia, the
index is also incorporated into the NHAPR, which
stipulates appropriate action for different air
quality levels.

Another potentially useful tool for analyzing
fire-generated smoke sources, as detected or
monitored by space-borne sensors, is the rose-
diagram technique (Brivio et al. 1997). In
conjunction with trajectory analysis, this spatial
analysis technique allows the establishment of
relationships between smoke pollution and
potential sources, e.g., wildfires vs. industrial
pollution (IDNDR 1997).

In view of the meteorological influences on
haze and their health impacts, WMO and WHO
have been actively associated with the measures
taken to mitigate the haze problem.

Asaresponse tothe 1997-1998firesand haze,

WMO convened a Workshop on Regional
Transboundary Smoke and Haze in Southeast
Asia on 2-5 June 1998, to prepare an
internationally supported plan to enhance the
capabilities of national weather and hydrological
services in transboundary haze issues. The
Workshop recommendations included the
following:
= enhance regional capabilities to provide
needed meteorological support in the form
of improved predictions of ENSO and
climate variability, and daily smoke
trajectory and dispersion forecasts from
ATMs;
= improve the ability to characterize fire
activity and track the movement of smoke
and haze by strengthening present satellite-
usage capabilities;
= strengthen regional monitoring efforts to
assess the effects of smoke and haze on
human health, to evaluate ecosystem
impacts, to help validate atmospheric
transport models, and characterize
emission sources;
= enhance the existing monitoring networks
to measure smoke and haze-related
quantities including aerosol mass (PM, ,
PM,.), visibility, optical depth, and
meteorological parameters. Two levels of
observing stations are envisaged, a base
level comprising fewer measurement
parameters but with a high level of
consistency across the network, and a
second level with a more comprehensive
measurement suite. At selected sites,
targeted chemical quantities including
aldehydes and other trace pollutants,
aerosol composition, and ultraviolet
radiation are to be measured;
= establishment of additional monitoring
stations at areas not presently covered by
existing networks (e.g., Kalimantan);
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= promotion of the development of the next
generation of satellites. The need for
dedicated fire satellites to monitor fires
more precisely, and the use of space-borne
radar for burned area and vegetation
dryness assessment and of lidar*® systems
to measure the vertical distribution of trace
gases and aerosols was underlined; and
= improve the management of smoke, haze,
and other transboundary pollution through
enhanced efforts directed at improved
information exchange and coordination.
Transboundary issues related to haze
pollution, among others, require studies on the
nature and intensity of haze, nature of pollutants,
and their effects; surveillance of incidences of
diseases; health assessment studies and medical
emergency services; dissemination of
information; policies on haze mitigation; and
regional cooperation and coordination of
activities.

Ex Post Monitoring

Ex post monitoring documents the impacts
and damages of fire and haze. Once the fires
have been extinguished, and haze pollution
indexes have fallen to more normal levels, ex
post monitoring is used to assess all the impacts
of the fires and haze

Ex post monitoring of the impacts of fire
includes assessing the extent of land and forest
area burned. The least-cost means of estimating
this is by using vegetation indexes derived from
satellite imagery.*®

From the assessment of total area burned,
rough estimates of the economic and social cost
of the direct destruction resulting from the fires
and haze can be made. Although the type and
extent of ex post monitoring undertaken
depends on the objective of the exercise,
virtually all information produced is of use in
managing future fires and haze. The major value

of ex post monitoring is that it assists decision
makers in determining appropriate levels of
investment in fire management, monitoring,
and prevention of the effects of fire and haze,
and in rehabilitation initiatives, such as
reforestation programs, that in part reverse the
impacts of these occurrences.

Different Initiatives

Several ex post monitoring initiatives relating
to the impacts of the 1997-1998 forest fires
and haze are either underway or have been
completed. The most extensive of these
initiatives is a phased, three-year study
organized jointly by CIFOR and ICRAF, both
located in Bogor, Indonesia. Financial assistance
for this study is being provided by the US, with
cofinancing by the European Community and
Japan.

The CIFOR/ICRAF initiative will use
satellite and (possibly) aerial digital photography
to determine the extent and distribution of the
areas burned.

It will combine this information with
socioeconomic data collected by the two
organizations to address the underlying causes
of the fires. The study’s analysis of the causes
of the fires will explore a number of areas,
including forest policy, valuation of forest
resources, fiscal incentives for forest conversion,
and the adequacy of emergency response
coordination.

A comprehensive assessment of the impact
of the 1997-1998 fires in Indonesia has been
completed by the ADB-financed ADTA in
Indonesia. The results of this study were
discussed in Chapter 2.

Because the results of the ongoing and
proposed studies are expected to be widely
applicable, no additional investments by AMC
governments in assessments of this type are
deemed necessary.



Improved Information Flow for
Monitoring

A detailed treatment of information needs of
fire and haze management is given later in the
section on Institutions. The purpose here is only
to flag the crucial importance of precise and
reliable information for effective monitoring of
fires and haze.

The ORHAP has assigned ASMC the lead
role in long-range climatological forecasting,
early warning activities, and detection and
monitoring of fires and haze. As part of its
responsibilities, ASMC must communicate the
outputs of these functions to the NMS.
Conversely, many of ASMC'’s activities rely on
the NMS for data inputs collected at the
national level. The NMS thus form an important
part of the region’s monitoring system
network. For these reasons, efficient flow of
information between ASMC and the NMS is
necessary.

The ASMC intranet, which was established
in early 1998, is the focal point for information
exchange between ASMC and NMS. Over the
past two years, ASMC has made long-range
climate forecasts with the support of the NMS,
and the results of these forecasts have been put
on its intranet. ASMC regularly obtains long-
range climatological forecasts from international
climate centers, updates the NOAA satellite
images and hot spot information (if any) on a
daily basis, and also places this information on
the intranet. In addition, ASMC provides wind
forecasts and trajectory tracks of pollutants
during periods when large-scale fires threaten
the region.

While the ASMC intranet is capable of
meeting the information requirements of even
the upgraded version of the ASEAN-wide
regional monitoring system proposed in the
ORHARP , its use is constrained by the high cost
involved. User access to the ASMC intranet is

currently via ordinary dialup telephone lines,
which means that users must pay international
call rates in order to access the facility. When
digitized, most of the satellite images are to be
accessed from large computer files, in some
cases requiring a full hour to download.

The above constraint is being overcome as
ASMC upgrades its intranet to allow user access
via an Internet link instead of dialup telephone
services. Recent advances in Internet security
technology will allow ASMC to lower the cost of
NMS’ access to its products without
compromising computer security. This will
greatly reduce the cost of using the ASMC
intranet, and encourage expansion of its use.

Monitoring Linkages

Once the ASMC intranet is upgraded to allow
use of the Internet instead of dialup access, all
SRFA member countries will immediately have
access to all of the outputs of the ASEAN-wide
regional monitoring system, making the linkage
between the regional and subregional levels
complete.

The linkages of monitoring activities
between the subregional and national levels are
important and have been discussed in the context
of the FSMP of SRFA-Sumatra. This is intended
to be used as a template for other such plans at
the subregional (and even the national) level,
so the linkages involved would be similar.

Monitoring under the FSMP of

SRFA-Sumatra

In the process of formulating the FSMP for
SRFA-Sumatra, complementary monitoring
activities to be carried out at the SRFA level
will be identified and integrated into the plan.

To maximize the chances of the success of
the FSMP of SRFA-Sumatra, several monitoring
activities should be carried out. First, pollution
indexes across SRFA-Sumatra member
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countries should be harmonized. Since all
AMCs use PSI as the standard (apart from
Malaysia, which uses API), standardization of
the PSI and API will not only benefit the SRFA-
Sumatra member countries, but the entire
region.

Harmonization of pollution indexes is not the
same as standardization. Standardization implies
that all SRFA-Sumatra (or ASEAN) member
countries adopt the same air pollution index.
Standardization is, therefore, a much more
stringent action than harmonization.
Harmonization would merely involve creation
of a table of equivalent values for PSI and the
API, so that each given value on the PSI would
have a corresponding equivalent value on the
API. This could be accomplished at a relatively
low cost.

To ensure that the FDRS estimates the risk
of large-scale fires and haze in the region as
accurately as possible, an international
agreement may be necessary in order to provide
the legal basis and mandate for sharing
information in a systematic and timely manner.
The absence of this remains a serious constraint
to the establishment of an effective monitoring
system.

Finally, the algorithms used in the satellite
detection of hot spots should be harmonized,
both for the ASEAN region as a whole, as well
as for existing (and future) SRFAs. Since at
present, the algorithms used in hot spot
detection differ (e.g., the threshold temperature
at which a red-color hot spot indicator appears
on the monitor), their harmonization would
allow the region’s various satellite-based large-
scale fire detection systems to be fully integrated.
This would enhance hot spot detection and
tracking capability at both the ASEAN and
SRFA levels. The end result would be improved
efficiency in the positioning of fire management
resources on the ground in the region’s most

fire-and-haze prone areas. This in turn would
reduce both the prevalence of, and the cost of,
managing forest fires and haze in the ASEAN
region.

Regional Monitoring Network

The centerpiece of the ORHAP’s monitoring
program is a network of national- and regional-
level institutions that include ASMC, the AMC¢’
national meteorological agencies, and related
agencies such as the national-level aerospace
and technological agencies. Together, they
receive and collect the latest information on fires
and transboundary haze; where local capabilities
are available, they will undertake analysis and
processing of the data; and finally disseminate
the outputs to concerned agencies and national
authorities for appropriate action. Under the
monitoring program, upgrading of the national-
level agencies will occur, with emphasis being
placed on communication links with ASMC,
for enhancing two-way exchange of data and
information.

One of the most critical areas of management
of fire and haze information is data exchange
and coordination. This is particularly true for
institutions such as ASMC, which process
information for the region. It is equally
important that output products of ASMC be
efficiently disseminated to the NMSs. The
WMO Workshop held in Singapore, 2-5 June
1998, recommended the enhancement of the
system for dissemination of data products and
other relevant information, through the use of
the Global Telecommunication System (GTS)
for meteorological data and gridded model
outputs, and the Internet or intranet systems
for nonstandard products. It also recommended
that there be an increased exchange of critical
information on fires and haze, especially rainfall
data, air quality data, trajectory and dispersion
forecasts, hot spot data, and climate forecast



information. It also suggested that such
products be harmonized to support effective
real-time decision making.

While ASMC will be the regional center for
fire and haze information and forecasts, there
is an option for NMSs to seek input from other
Regional Specialized Meteorological Centers
(RSMCs) through bilateral arrangements. In
this way, NMS can further enhance information
exchanges by linking up with other national,
regional, and international organizations and
scientific programs, sharing common interests.

Role of ASMC

ASMC plays a lead role in detecting and
monitoring large-scale fires and haze in the
region. Its mitigation assistance activities
include detecting and locating large-scale fires
and haze, and predicting and tracking their
movements using satellite imagery and its
existing haze transport model. Once ASMC
enhances its modeling capability further by
using a more advanced model, its role in large-
scale fire management assistance will be
considerably expanded.

In carrying out its large-scale fire
management assistance activities, ASMC uses
a suite of satellites for detecting and locating
hot spots and smoke plumes. The two NOAA
satellites currently in use orbit the earth around
the north and south poles. Upgrading of ASMC's
system to allow it to combine GIS techniques
with its current hot spot detection capability is
under consideration. Relaying the exact
coordinates of detected fires to fire management
command posts on the ground would allow
them to be positioned for maximum efficiency.

In addition to the NOAA satellites, ASMC
also uses GMS, which produces an image of
the same location every hour. This is useful to
track the spread of haze in the region. ASMC
and other agencies are at present exploring

possibilities for wusing the Defense
Meteorological Satellite Program (DMSP)
satellite, which can image nighttime fires in
visible light.

Satellite imagery is the primary tool that ASMC
uses to detect and locate fires, but this is only a
part of the mitigation program. The other aspect
is locating, tracking, and predicting the
movements of haze resulting from large-scale
fires.

To perform this task, ASMC must be capable
of performing atmospheric transport modeling.
This capability would also allow it to monitor
the concentration of the particulate matter that
makes up haze pollution, which is what
ultimately has an impact on human health. But
upgrading of ASMC'’s capability in haze
transport modeling and monitoring will only
produce maximum benefits if complementary
capabilities at the national level are also
upgraded.

Strengthening of ASMC

Successful implementation of the ORHAP’s
monitoring component requires a strong
regional network of national-level
hydrometeorological institutions. Prior to
commencement of ADB’s RETA Project, a
significant amount of progress had already been
achieved by ASEAN in formulating and
establishing this network. ASMC had already
been designated as the institution to serve as
the hub of this network and as the regional
monitoring center for land and forest fires and
transboundary haze. It has computing resources
and systems available to perform a range of
monitoring activities, from detecting land and
forest fires using satellite imagery to forecasting
the spread and development of the
transboundary haze in the region using ATMs.
To enable ASMC to disseminate these processed

products to the AMCs, it has set up an intranet
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system. The project activities, therefore,
included a program for further strengthening
ASMC.

In order to upgrade ASMC's capability, a
significant amount of donor support has been
catalyzed, particularly in three key areas: long-
range climatological forecasting, monitoring of
transboundary haze pollution, and haze transport
modeling.*” PARTS has been an effective vehicle
for upgrading the links of ASMC with national
level hydrometeorological institutions.

ASMC’s access to the supercomputer at the
Meteorological Service of Singapore would
theoretically allow it to run any computer-based
meteorological model in existence. However,
the center has yet to use such models. This
capability will be improved via one of the
subprojects under the US-funded SEA-EI.
Under this subproject (Climate Impact
Forecasting—Climate Information System for
Southeast Asia), a state-of-the-art regional
climate change model will be installed at ASMC.
On-the-job training at ASMC, secondments, and
exchange visits of ASMC staff to the facilities
of NOAA, which is the agency implementing
the subproject, have been proposed.

ASMC already has the capability to forecast
long-term weather variations (e.g., ENSO)
from analysis of statistics. No upgrading of the
statistical forecasting capability is therefore
required for the region to produce long-range
forecasts of this type.

For its own part, ASMC will extend its
training program for staff from national
meteorological institutions of AMCs.

Strengthening of NMSs

The NMS have varying capacities to carry
out collection, processing, and dissemination of
information on fires and transboundary haze.
Basically, each NMS is responsible for collecting
fire and haze data in its own country. This is

usually performed through institutions
established by WMO, which sets guidelines and
basic requirements of systems needed to exchange
data between its member countries. At the
national level, each member country establishes
its own weather-observing network to fulfil its
needs. As a result, the more advanced NMS in
the region, such as that in Thailand, have an
efficient system to collect meteorological data
inclusive of ground and satellite data. The
countries with lesser developed NMS, e.g., the
Lao PDR, have a limited capacity to collect
meteorological data from its network of land
stations and no means of reception of satellite
data. There is a need to strengthen the capacities
of the NMS to provide timely warnings and
forecasts needed to anticipate fires and haze, and
thus to assist decisions made to carry out
appropriate action plans.

As remote sensing to detect land and forest
fires provides an invaluable source of fire
information, NMS have called for the setting
up of backup facilities in the event of failure of
their systems.

In addition to remote sensing information
on fire and haze, it is also necessary to collect
relevant information from the ground. Ground
measurements provide an indication of the
exposure of the population to haze pollution,
affecting their health. The ground measurements
also serve as a basis for the issuance of low
visibility warnings for land transport, sea
navigation, and air travel. Other reasons include
the usage of such data for validating ATMs as
well as verifying of remotely sensed parameters.

The information gathering capacity supports
the NMS' initiatives to forecast smoke and haze.
There are three types of forecasts: long-,
medium-, and short-term. Long-term forecasts
are associated with improved predictions of ENSO
and climate variability. Medium-term forecasts
refer to monthly or quarterly forecasts. Short-term



forecasting is linked to daily smoke trajectory and
dispersion forecasts from ATMs and the
corresponding Numerical Weather Prediction
(NWP) models that provide the input data for
the ATMs. While there is no capacity in the region
to run climate models, regional NMS see the
potential for developing customized local medium-
and long-term climate products to predict effects
of ENSOs on their country. One suggestion is to
establish climate centers within AMCs to produce
more frequent updates of the climate forecasts
and disseminate them through the Internet.

NMS have expressed interest in running
ATMs to produce their own short-term forecasts
of smoke and haze trajectories and dispersion.
However, the accuracy of such forecasts is
linked with the accuracy of the NWP input
winds that drives the ATM. To improve the
performance of the ATM, it is desirable to use
NWP input winds from a high-resolution Local
Area Model (LAM). Currently, ASMC produces
trajectory and dispersion forecasts using winds
from a LAM that it runs daily at the center.

The importance of ensuring national-level
capability for monitoring forest fires and haze
has already been underscored in several contexts.
The need is to improve the capability,
emphasizing a system that can cover vast areas
simultaneously. The geographic and
administrative division of the country is
important in this regard.

Provincial Level

Provincial level monitoring capability
should be aimed at decision makers. At this
level, monitoring should be more accurate,
and relayed faster. It will often be difficult to
conduct monitoring directly at the provincial
level due to vast areas involved. In national
and provincial levels, use of NOAA satellite
receivers supplemented by GMS and LandSat
is feasible.

Local Level

Monitoring at the local level is divided into
two categories, based on assignment of
responsibility: local village communities and fire
control groups. In the first, monitoring is
emphasized as a community effort in preventing
fires. To carry out monitoring at the local level,
the following are required: basic data (detailed
topographic map of 1:50.000 or smaller scale);
an observation tower to locate fire position;
ground positioning system to find and map the
fire location; flags and appropriate equipment
to determine speed and direction of wind at
the fire location; and the necessary skills to
analyze fire behavior.

Program Support

The ORHAP’s monitoring program
provides for strengthening capacity of National
Meteorological Institutions by sponsoring and
financing training programs. NMS’ information
management capacity needs to be expanded to
provide weather forecasts as an essential part
of a National Early Warning System (NEWS).

These capacities include (i) its extensive
network of weather stations; (ii) its linkages
with international meteorological organizations
involved in global weather forecasting; (iii) its
network of radiosonde (sound radio) sounding
stations; and (iv) its research and climate
modeling capabilities.

Because of its recent fire and haze problems,
Indonesia needs to strengthen institutions such
as BMG.

Further, there is need for a network of
provincial fire management centers with
computer facilities able to access and analyze
weather and fire information derived from
national and international sources. Each
province should maintain a “Provincial Fire
Danger Index” and regularly inform the public
of fire danger conditions.
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Consultative Group on Satellite Detection

of Fire

This regional group consists of remote
sensing experts from MACRES, LAPAN,
CRISP, ASMC, UNEP, NOAA,
representatives WMO
UN-ESCAP They meet regularly to discuss and
develop applications using new remote sensing

and

from and

technologies to detect land and forest fires in
the region.

Two meetings of the group were held in
ASMC and issues discussed included the
harmonization of hot spot algorithms, a
layperson’s definition of hot spot, and
development of a GIS for a fire danger rating
index.

Focus of International Assistance

One of the main international assistance
programs to strengthen fire and haze
monitoring is PARTS, which materialized in
response to a request by the Subcommittee on
Meteorology and Geophysics of the ASEAN
Committee on Science and Technology (see also
International Assistance in Chapter 3).

Under its first component, relating to satellite
usage, NOAA will help to upgrade the
capabilities of ASMC and regional NMS
through technology transfer and training. This
will strengthen present capabilities and prepare
the region for the use of the next generation of
satellite products. First, it will provide software
and training on the Automated Biomass Burn
Algorithm (ABBA) to ASMC to do hot spot
analysis using data from the NOAA AVHRR.
In addition, it will provide software compatible
with the new Japanese Multi-functional
Telecommunication Satellite (MTS), when it
is launched. NOAA will also make available
data from the Defense Meteorological Satellite
Program (DMSP), which has the capacity to
detect fires. This will include software and

training. In addition, it will develop software
to measure optical depth using NOAA AVHRR
data for input into the ATMs.

Under its second component—modeling of
long-range transport of smoke, haze, and other
pollutants—NOAA will install ATMs, in
particular the HYSPLIT model, in ASMC and
portable versions in selected NMS.

The aim is to help ASMC and NMS to
acquire the capability to better utilize
transport and trajectory models to estimate
pollution dispersion, deposition, and weather.
Activities include a workshop on long-range
transport modeling, installation of operational
models at ASMC and selected NMS, a
training workshop for NMS on the use of
these models, and a short course in the
general area of air quality modeling and
atmospheric chemistry.

Under the third component* —monitoring
strategy for regional smoke, haze, and
transboundary pollution for ensuring meaningful
inputs into long-range transport models—it is
necessary to select appropriate sites and identify
variables for monitoring. One important
variable is the optical depth. To address this,
NOAA's Air Resource Laboratory (ARL) will
install portable optical depth devices at selected
NMS.

In addition, WMO will launch a GAW*®
aerosol program within AMCs. The regional
IGBP START Secretariat in Bangkok provides
a location to focus some of the activities. The
basic elements of the Aerosol Project in Southeast
Asia include the following.

(a) measurement of PM associated with
haze and health concerns (e.g., PM,
and PM, ), with chemical composition
at a number of sites, taking advantage
of existing GAW stations in the region;

(b) measurement of aerosol optical depth
using shadow-band radiometers; and



(c) augmented measurements of gas phase
components (e.g., sulfur dioxide, ozone,
carbon monoxide, etc.) using passive
samplers (with analysis carried out at
existing laboratories involved in
precipitation chemistry analysis) to help
interpret the aerosol data, and to help
characterize the chemical composition
of the haze.

Yet another assistance project, outside of
PARTS, is of the USAID Office of Foreign
Disaster Assistance (OFDA) supporting
ADPC in Thailand, to improve access to
climate-related information to be used by
decision makers, program designers, and
implementers for improved disaster
contingency planning.

Activities include the development of a
climate information system that will improve
climate forecasting and access by regional
institutions in Asia to help them either to
mitigate negative impacts or take advantage of
positive impacts of climate variations. The
program will also include training specific to
climate variability impacts.

A project on environmental monitoring
funded by USAID and implemented by the EPA
includes the provision of technical assistance
and training to regional governments to develop
an early warning system to predict air quality
problems.

It will also include the development of a
pollution index as a common standard for
measuring air quality in the region (PSI/API).
This will help with data exchange of air quality
indexes between AMCs and enhance public
awareness of air pollution.

All these efforts will help to improve the
regional understanding of atmospheric
pollution and promote collaboration between
ASMC, ASEAN NMS, and international
institutions.

International Involvement in Haze and

Health

Initiatives on the monitoring of haze are
either taking place or planned under the
ORHAP Several international organizations are
engaged in initiatives relating to health impacts
of haze that will ultimately benefit the region.
WHO has formulated guidelines (WHO Health
Guidelines for Episodic \egetation Fire Events)
on transboundary atmospheric pollution for use
worldwide, which may be applicable to the
region in formulating haze response systems at
the national, subregional, or regional levels.

Other donor agencies are directly analyzing
the health impacts of transboundary haze that
affected the ASEAN region during 1997. One
of the subprojects under the US-financed
SEA-EI will advance regional understanding of
the chemical composition of transboundary
haze produced during 1997, particularly with
respect to the negative impacts of the haze on
human health, and analyze the risk factors
associated with adverse health impacts. This is
a cooperative effort linking the national ministries
of health in a number of AMCs, the Malaysia
Institute of Medical Research, and the Indonesian
National Institute of Health Research and
Development, with the CDC (US). A particular
focus is to identify respiratory and cardiac
conditions warranting further investigation
within the participating countries.

Under its bilateral program, GTZ is
undertaking an initiative to analyze the health
impacts of the 1997 fires and haze in Indonesia.
This study has since been linked with the health
impacts of haze project sponsored by the Impacts
Center for Southeast Asia in Bogor, Indonesia.

A three-year study funded by the Australian
Government and carried out by the
Commonwealth Scientific and Industrial
Research Organisation (CSIRO) will analyze
the composition of emissions from the
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transboundary haze generated during 1997, and
their impacts on human health. This analysis
will form one part of a broader initiative that
includes other sources of emissions such as
power and industrial plants, motor vehicles, and
open burning. Although the study is still in its
early stage, CSIRO expects that the results,
which will focus on Malaysia, will also be
applicable to other AMCs.

Because of the number of initiatives, as well
as likely downstream financing that will result
from these, no additional investments in
monitoring of health impacts of haze are deemed
to be required. What is required is to ensure
that the results of these studies are linked with
ex post monitoring initiatives that estimate the
cost of recurrent fire and haze problems in the
ASEAN region. In aggregate, the estimates
from the ex post monitoring initiatives will
provide a rough guide to an appropriate
minimum level of investment in preventing or
mitigating the impacts of fires and haze in the
region. They will also indicate the investment
required to undo the negative impacts of the
fires themselves (to the extent possible) via
rehabilitation programs.

Institutions

Importance and Scope

Institutions and institutional instruments are
vital for ensuring efficient conduct of plans,
programs, and activities at all levels. Weak
institutions lead to failures and unaccomplished
missions.

A recent International Forum on Forest Fire
Management in Southeast Asia found that
institutional weaknesses are a paramount factor
causing inefficiencies in forest fire management
(BAPPENAS/JICA/ITTO 1999). The situation
calls for several measures to reorient and
strengthen institutions and institutional
instruments to ensure integrated and sustainable

forest fire management, covering organizational
arrangements, regulatory and legal instruments,
capacity building, donor collaboration and
partnerships, system or planning, and
information management.

While the focus of this chapter is the
institutional arrangements for the satisfactory
implementation of the ORHAP, some of the
related concepts are discussed to indicate the
scope and need for further institutional
enhancement.

Organizational Arrangements for the
ORHAP
The ORHAP is an “instrument” of ASEAN to
address the environmental hazards repeatedly
facing the region arising from fires and haze.
ASEAN is a formal and legal regional entity,
an association of 10 Southeast Asian countries,
with its own institutional arrangements—
policies, legal instruments, organizational
structure, coordinating mechanisms, defined
roles and responsibilities for members, and
subregional groups. Therefore, any discussion
of arrangements and assigning of responsibilities
for ORHAP will revolve around ASEAN
institutions and institutional instruments.

Responsibility for Forest Fires and Haze

While most countries have fire services or
brigades to attend to fires in cities, wharfs, and
airports, etc., forest and land fires are attended
on a routine basis by a section (or subsection)
of the Forest Service or National Disaster
Agency. The meteorological and health
departments, meanwhile, are the ones most
concerned with the haze and atmospheric
pollution. But the system governing this hardly
exists or is extremely weak.

In regional organizations such as ASEAN,
where countries are the members, it is often
not possible, for practical reasons, to have



elaborate sectoral units to correspond to the
system of administration in member countries;
and business is transacted through designated
focal points, representing the institutions
responsible for environmental management
(including fires and haze).

Niche of the ORHAP within ASEAN

The structure of ASEAN and the system of
combating fires and haze within its
organizational structure are detailed below.

The ASEAN Secretariat

The ASEAN Secretariat was established in
1976 to provide secretarial services to various
committees of ASEAN as well as to serve as a
central administrative machinery to coordinate
and carry out ASEAN programs, projects, and
activities.

The Functional Coordination Bureau

The Bureau of Economic and Functional
Cooperation (BEFC) is one of the four major
bureaus that constitute the ASEAN Secretariat.
The other bureaus include the Bureau of Trade,
Industry and Services; Bureau of Investment,
Finance and Surveillance; and Bureau of
Program Coordination and External Relations.
BEFC is headed by a Director who reports to
the Secretary General through the Deputy
Secretary General responsible for operations.
The Director of BEFC is assisted by five
Assistant Directors, one each for Agriculture,
Food and Forestry; Environment; Social
Development; Culture and Information; and
Science and Technology. The Assistant
Directors are assisted by senior officers and
other support staff. BEFC covers a wide
spectrum of activities coordinated by the
following five committees: ASOEN, ASEAN
Committee on Social Development (ACSD),
ASEAN Senior Officials on Drugs (ASOD),

COST, and ASEAN Committee on Culture and
Information (COCI).

COSTand ASMC

COST is responsible for coordinating efforts
in the field of science and technology. ASMC is
under the Subcommittee on Meteorology and
Geophysics of COST and was established on
2 January 1993, following an endorsement of
the proposal for COST by the ASEAN Standing
Committee. It is colocated with the Singapore
Meteorological Services (SMS). A wide range
of computer and information processing
facilities are available at ASMC. Facilities
include the computer network of the SMS,
UNIX graphics workstation, network station
and mainframe computer, and supercomputer.
ASMC also shares a library, conference room,
training room, and data archives with SMS.
Since its establishment, ASEAN scientists have
conducted research and development work in
ASMC.

ASOEN and HTTF

ASOEN coordinates resource conservation
and environmental protection, including such
aspects as environmental management; nature
conservation and terrestrial ecosystems; industry
and environment; urban environment; marine
environment; environmental economics;
transboundary pollution; environmental
education; training; and information.
Established in 1989, ASOEN had six working
groups to help coordinate regional programs
and projects under its purview: (i) Nature
Conservation; (ii) ASEAN Seas and Marine
Environment; (iii) Transboundary Pollution;
(v)
and (vi)
Environmental Information, Public Awareness,
and Education. ASOEN reports to the ASEAN
Environmental Ministers Meeting, and in

(iv) Environmental Management;

Environmental Economics;
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parallel through the ASEAN Standing
Committee to the ASEAN Foreign Ministers.
1998, ASOEN was
reorganized around three Working Groups and

In September

one Task Force:
= Working Group on Nature Conservation
(chaired by the Philippines);
= Working Group on Marine and Coastal
Environment (chaired by Thailand);
Multilateral
Environment Agreements (chaired by

e Working Group on

Malaysia); and

e HTTF (chaired by Indonesia).

The information services and products
generated by ASOEN consist of its periodic
reports on its regular and informal meetings,
and the reports of its Working Groups and Task
Forces, including those of SRFAs.

Putting the ORHAP into operation and
formulating a system for monitoring progress has
been left to HTTF, which has been given a wide
latitude in interpreting the ORHAP document,
and in shaping the region’s infrastructure for
preventing and monitoring forest fires and haze,
and mitigating their impacts.

HTTF organizes its work around the three
ORHAP programs: prevention, mitigation, and
monitoring. Prevention activities are
coordinated by HTTF-Malaysia. while HTTF-
Indonesia is tasked with coordinating the
mitigation activities.

Monitoring activities are coordinated by
HTTF-Singapore. HTTF has established
Working Groups on Subregional Firefighting
Arrangements—one for Sumatra and the other
for Borneo.

Arrangements at the National Level

Institutional arrangements for various
functions relating to protection, mitigation, and
monitoring of forest fires and haze vary
considerably among the AMCs.

Indonesia

Three separate national-level organizations
manage forest and land fires in Indonesia.
BAKORNAS PB (the National Coordination
Agency for Disaster Management), an
intersectoral agency chaired by the Coordinating
Minister for Public Welfare, coordinates fire
management when fires reach a magnitude at
which they are declared national disasters (such
as those during 1997-1998). Inclusion of forest
and land fires into the overall responsibility of
BAKORNAS PB is under consideration. So
far, BAKORNAS PB has addressed all types of
disasters other than fires. BAKORNAS PB also
has counterpart agencies at the provincial and
district levels (SATKORLAK PB and SATLAK
PB, respectively).

An interdepartment organization, the
TKNPKHL (the National Coordinating Team
for Land and Forest Fire Control Management)
was established by the State Minister of
Environment. The membership of the team is
similar to that of BAKORNAS PB.
TKNPKHL operates only at the national level,
and is not mandated to operate at either the
provincial or the district level. BAPEDAL (the
National Environmental Impact Management
Agency), which functions as the secretariat for
the TKNPKHL, used BAPEDALDA
(BAPEDAL:Ss provincial-level counterpart) as its
contact point during the 1997-1998 fires.

The third organization,
PUSDALKARHUTNAS (National Center for
Forest Fire Control) of MOFEC was established
in 1995, following the large-scale fires of 1994.
PUSDALKARHUTNAS mobilizes firefighters
at the provincial, district, and field levels. At

fire

the provincial level, forest fire management is
tasked to PUSDALKARHUTLA, which falls
under the responsibility of the Provincial
Governor. At the district level, forest fire

management is tasked to SATLAK



KEHUTANAN (District Forestry Response
Team for Fire Control), which falls under the
responsibility of the Bupati (regent).
Membership at the provincial and district levels
is similar to that of the units under BAKORNAS
PB.

The absence of a single line organization
for fire management in Indonesia has made fire
suppression ineffective and inefficient.
Suggestions have been put forward that an
integrated fire management system could be
developed under a single line organization that
is given the responsibility, authority, and
adequate funding for fire suppression. As
MOFEC already has a significant degree of fire
management capacity, it would seem
appropriate for that agency to function as the
coordinating organization for agencies involved
in fire suppression at all levels.

Malaysia

Responsibility for fire management in
Sarawak, Malaysia, is distributed among three
agencies, whose efforts are closely coordinated:
the Sarawak Forest Department (forest fire
protection measures, rehabilitation of fire
burned areas); the Sarawak Natural Resources
and Environment Board (NREB) (for
implementation of regulations under the
Natural Resources and Environment
Ordinance); and the Fire and Rescue
Department of Malaysia (fire suppression).
The distribution of responsibility (to take the
lead role) is based on the technical
specialization of the respective agencies.

The Natural Resources and Environment
Ordinance (amended up to 1 March 1998)
specifies that open burning of refuse or other
combustible materials and use of any land to
deposit refuse without permission are offenses.
The relevant provision reads: “Any person who,
without the written permission of the

Controller, cuts, destroys and burns vegetation
in any area which is not a Native Customary
Land, shall be guilty of an offence. Penalty: a
fine of thirty thousand ringgit and imprisonment
for three years.”

The fire permit granted will specify the period
and extent covered, nature of permit, and the
conditions to be complied with: e.g., the
phasing of burning and the area to be burned
each week, period within which burning is to
be completed, reduction of flame, precautions
to be taken, etc.

The Fire and Rescue Department is informed
of all the fire permits granted. The Board itself
has no trained firefighters. During 1997, a few
hundred fire permits were granted, covering
an area of 2,429 ha.

NREB monitors open burnings on a daily
basis to prevent their spread. It also monitors
the level of atmospheric pollution. There are
three API machines installed in the border areas
of Sarawak. In due course, the Board will
establish a fire danger warning system.

Other ASEAN Countries

The fire management structures in Brunei
Darussalam, Philippines, and Singapore have
direct-line organizational structures. Brunei
Darussalam has a specialized fire organization,
the Brunei Fire Service. Other AMCs entrust
fire responsibility to a department or a ministry.
The Singapore Civil Defense Force (SCDF)
under the Ministry of Home Affairs is the
national emergency authority providing
emergency fire, rescue, and ambulance services
all levels.

In the Philippines, forest fire management
falls under the Environment Management Bureau
(EMB) at the Department of Environment and
Natural Resources (DENR). DENR staff are
represented at all levels of government from the
national down to the community level.
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Thus, in the AMCs, there are no separate fire
management agencies. Since several agencies
share the responsibility, coordination becomes a
serious problem. As yet, there are no
arrangements for single window coordination.

Proposals for Strengthening National
Organizations
At the national level, institutional weaknesses
are a big factor causing inefficiencies in forest
fire management. The situation calls for
measures to reorient and strengthen the
institutions and institutional instruments for
ensuring integrated and sustainable forest fire
management. Measures needed include:
= policy reforms for assigning appropriate
priority to forest fire management. Clear
policies relating to land management and
land clearance that take into account the
land requirements for various purposes is
an important aspect in this regard;
= revision/reformulation of laws, and their
effective implementation;
= informed and organized participation of
the community;
= organizational reforms for effective and
efficient functioning of sustainable forest
management, which would call for
definition of clear functions, devolution
of responsibility and authority, meaningful
decentralization, and smooth and speedy
flow of information;
« NHAP to be
comprehensive and integrated National

in the form of a

Fire Plan within the overall framework of
a National Forest Program;

= adequate (and additional, as required)
provision of funds for fire management is
an important requirement and can be
achieved through innovative measures
such as objective-oriented taxes/charges,
and targeted funding facilities;

= establishment of a national fire
management unit, with wider scope and
responsibility, within the existing (or
reformed) system of public forest
administration and/or a single-window
coordinating mechanism, capable of
addressing all situations; and

= national fire management guidelines and
manuals for component activities such as
fire protection, prescribed burning,
equipment maintenance, and firefighting

operations.

National Fire Management Institutions

Institutional development has been identified
as the cornerstone of any efficient fire
management system.

Organizational structure and linkages of
component units, and decentralization of roles
and responsibilities, should be clearly defined.
It should be capable of involving (and obtaining
constructive cooperation of) people. While
decentralization in the form of delegation of
authority and decision powers to the local units
is effected, it should also ensure that there is an
adequate number of staff active at the
decentralized level. The potential and feasibility
of establishing a system of honorary fire
wardens with a reserve fire protection force
provided with training and periodic upgrading
of skills should be investigated.

Funding for fire-management-related
activities (as in the case of many other forestry
activities) should be available on an adequate
scale and in a timely manner. A cost-effective
management is not necessarily a low budget
plan. In Indonesia, forest fires and haze should
be a prime candidate for the use of the
reforestation fund/tax on timber extracted.

Often, a distorted incentives system can work
counter to the objectives envisaged. The
unnecessarily large size of forest concessions, lack



of adequate control over the way the concessions
are operated, lack of attention to the hardships
caused to people by tenurial inequities, and
conflicts are some of the details that require close
attention. An additional incentive component is
creation of income earning opportunities for the
local community. What is needed is to ensure that
people do not cause fires due to indifference and
ignorance, or intentionally to register
dissatisfaction or a social protest.

Coordination is an important institutional
function. National and regional activities of the
ORHAP will require a high degree of
coordination because of the multisectoral and
multilevel approach involved and to ensure
effective liaison between the government,
nongovernment, and international agencies and
the private sector.

The inadequacies of the present coordination
arrangements are well recognized. Indonesia
is in the process of working out new
arrangements specifying the authority and
responsibility of involved institutions. The
importance of this initiative cannot be
overstressed. It is necessary to have a single,
rationally decentralized, coordinating
organization with special skills and capable of
working professionally at central and provincial
levels to prevent and mitigate forest fires.

From PMU to CSU

Project Management Unit

During the period when the RHAP was
being put into operation through ADB
assistance, a PMU was established in the
ASEAN Secretariat
administration and management of the technical
assistance. The PMU was headed by the
Director of BEFC, assisted by a Project

for day-to-day

Manager and an international Senior Technical
Adviser, supported by an Assistant Project
Manager and staff. The PMU also included four

individually recruited consultants from AMCs
(a forest fire management specialist, a policy
and legislation specialist, a meteorologist, and
an information management specialist).

Most of the field operations under the RETA
Project were concluded by the end of September
1999. The responsibility for implementation of
the ORHAP has also been handed over to the
ASEAN Secretariat. Accordingly, the PMU was
terminated and CSU took over the coordination
and support functions effective 1 October 1999.
The period of transition started from April 1999
with PMU and CSU working side by side, and
CSU progressively taking over more functions
to phase out PMU by the end of September
1999. Since CSU was installed only toward the
end of the Project, the initial six-year program
of the ORHAP was prepared by PMU.

Coordination and Support Unit

CSU is a unit within the ASEAN Secretariat
that now fulfills the support functions for
ORHAP implementation. These functions
include day-to-day supportto HTTF, AMMH,
and SRFA meetings, preparation of relevant
(e.g.,
understanding [MOUs]),
administrative tasks necessary for ensuring the
ORHAP’s smooth implementation. While
many of the activities undertaken by the RETA

documents memorandums of

and other

Project operationalizing the RHAP were of a
startup nature, others will have to be sustained.

The central role of CSU is to formulate an
ORHAP implementation strategy over six years,
using the generic guidelines laid out in the
ORHAP document, and to present its results
to HTTF and AMMH for consideration. All
CSU activities are derived from this six-year
rolling ORHAP.

CSU will further assist HTTF and AMMH
in donor coordination, ensuring that programs
are undertaken efficiently.

National and

regional activ

ities

of the ORHAP
will require a

high degree

of

coordination
because of the

multisectoral

and

multilevel

approach
involved
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To ensure proper sequencing and timing of
donor-assisted activities, funding agencies must
be made aware of upcoming changes in
implementation strategy, in order to give their
principal organizations time to adjust their own
programs to reflect the changes.

It is the intention of ASEAN and its partners
that CSU act as a clearinghouse for programs
sponsored by bilateral and multilateral assistance
agencies that help prevent and mitigate forest
fires and transboundary haze pollution. Funding
agencies are expected to put in extra resources,
by providing technical advisors, to strengthen
CsuU.

Regulatory and Legal Instruments
In the ORHAP context, regulatory and legal
arrangements work at three levels: regional,
subregional, and national. In terms of content
and nature of enforcement, the regulatory and
legal instruments may vary at these different
levels.

The instruments may be categorized as
policies and legal arrangements.

Policies Relating to Fire and Haze

There are as yet no separate policies (or
legislation) relating exclusively to forest fires
and haze in any of the AMCs. Some of the
policy aspects relevant to the issues of fire and
haze are referred to, cursorily, in other policy
documents. This is true at all levels, national
and supranational. There are new moves,
however, as a consequence of the recent
disasters caused by fires and haze, toward clear
and definite policies covering all aspects of
fire management.

Existing policies with special reference to
fire management are those concerned with
factors influencing or contributing to fire
occurrence (e.g., agriculture, industry, land use,
land tenure) or of those sectors affected by fires

and haze (e.qg., forests, environment, tourism).
ADB’s RETA Project reviewed national and
international policies and regulations impacting
on forest fires and air pollution in the ASEAN
region. It identified their strengths and
weaknesses, to determine where improvement
is required. The desirable features of these
policies, which contribute to a healthy fire
regime within the all-embracing criteria of
environmental conservation and economic
efficiency, can be brought together as
components of the fire policy. Such a fire policy
should include other relevant aspects on which
there is a policy vacuum (e.qg., incentive system,
public participation, international/regional
cooperation). It is encouraging that several
countries are now taking action to formulate
fire policies consistent with other national
policies. An important objective of the fire
policies should be to establish a sustainable and
functional system of fire management.

Lessons from Indonesia

A number of policy and regulatory acts in
Indonesia mention fires—e.g., Basic Forestry
Act No. 5/1967, Conservation of Natural
Resources and Their Ecosystem Act No. 5/
1990, Act No. 5/1994 on Acknowledgement
of the UN Convention on Biodiversity, and
Environmental Conservation Act No. 23/1997.
A note provided to an ITTO Mission by
MOFEC (GOI/MOFEC 1998c) listed 23
technical and procedural guidelines relating to
various aspects of fire management: fire
prevention and mitigation, controlled burning,
Center for National Fire Control, land uses and
forest fire suppression, use of forest fire
suppression equipment, forest fire mitigation
supplies, forest fire signposts, safety in forest
fire suppression, forest fire suppression
command systems, land clearing without
burning, and alertness and safety.



Reports indicate that these guidelines were
not adequately complied with by the parties
concerned (the public, concessionaires,
landowners) during the 1997-1998 fires and
haze, in spite of warnings about fire risk. There
is no adequate machinery to enforce the
guidelines/instructions relating to zero-burning
land preparation, maintenance of firebreaks,
conduct of prescribed burning, and

establishment of water storage dams.

Lessons on Incentives—The Philippine Case

Incentives, if rationally used, can be an
effective tool of fire and haze management. An
effective fire prevention incentive mechanism
can ensure that a forest resource is maintained,
protected, enhanced, and expanded. The
Philippine example of the No-Fire Bonus Plan,
employed in the Mountain Province, is
instructive. Before it was enacted, the plan and
its objectives were fully discussed at provincial
level.

The Mountain Province, categorized as one
of the 20 poorest provinces in the country, had
obtained commitments from local and national
leadership to focus development activities in
these areas under the administration’s Social
Reform Agenda. Included in this program are
sustainable development strategies and human
ecological security. The socioecological aspects
of development had to be considered as the main
factor in carrying out development projects,
especially in a province with rugged and
mountainous terrain. Details of the plan were
as follows:

General Objectives:

The following general objectives were
decided upon:

= to motivate and encourage people’s

participation in forest conservation/
protection measures against fire
outbreaks;

= to organize and strengthen community
members to enable them to work toward
acommon goal;

= to strengthen the political will of the

community and the local government units
toward conservation and protection of
forest resources; and

= to incorporate forest conservation and

protection initiatives within the development
attempts at the community level.

Specific objectives:

To attain the general objectives, specific
objectives were set as follows:

= to limit or prevent, if not eradicate, forest

fires in every barangay of the province;

= to regulate the use of fire as a tool by

farmers through the issuance of a permit
to burn plant residues and debris so that
control measures are ensured;
= to regularly monitor and record the
occurrence of fire in each barangay; and

= to continuously investigate the causes of
fire and recommend policies to concerned
agencies for implementation.

Implementation strategy:

The plan aims to provide a coordinated effort
between and among local government units,
other government agencies concerned, and the
community toward achieving the objectives. To
attain these, the political leadership in the
province shall provide the following:

= coordinate development funds;

= determine from the barangay development

plans where project funds shall be utilized;
= mobilize all barangay communities to
participate in the plan;

= the provincial government of the Mountain

Province to set up a committee to select
recipient barangays for the No-Fire-Bonus-
Plan. The committee formulates its own
criteria and guidelines; and

= award projects to winning barangays.
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As an absolute requirement, barangays that
have not had any forest fires in their respective
areas during the dry season, nor forest
destruction through illegal logging and illegal
occupation, shall be awarded development
projects worth P200,000 (about $4,000). The
program adopts community-based involvement
in decision making relating to the identification,
planning, and implementation of projects under
it. The projects shall include, but are not limited
to, environment-related projects such as garbage
and waste disposal, water impounding projects,
and erosion control measures.

Suggestions Regarding Fire and Haze

Policies

Previous chapters have highlighted the
urgent need for clear and comprehensive
policies at the national (and correspondingly
also at the regional) level, covering all aspects
of prevention and mitigation of forest fires and
haze. Such a policy should spell out the
principles and imperatives (e.g., efficiency,
social equity, people’s involvement, and
sustainability); development objectives and
operational goals; policy measures and
strategies (e.g., coordination, programming,
and planning; resource mobilization and
capacity building).

The present policy approach to wildfires and
land-use fires is often an ad hoc reaction to a
situation that has already developed, rather than
proactive mitigation before the emergency arises.
Policy development often does not consider the
underlying causes of fire incidence and spread,
which may lie outside the forest sector, such as
rural poverty and deprivation, or the effects of
other public policies related to land use and
incentives. Sometimes, forest fires may be caused
by ill-conceived forest management policies, in
particular, policies of total fire exclusion that have
led to fuel accumulation.

Policy objectives and measures need to be
clearly articulated, and in tune with the national
environmental and socioeconomic policies.
Forest fire laws and regulations should be
developed and translated realistically into action,
linking to the overall environmental and forest
laws. There should also be mechanisms with
adequate capability and powers to deal with
environmental crimes relating to fire. Adequate
fire management involving prevention,
mitigation, and monitoring should be
incorporated into the criteria and indicators of
SFM.

In this regard, it is imperative that the people
are consulted regarding their needs and concerns
about forest fire regulations. Forest
rehabilitation, a post-fire activity, is also a vital
aspect. Other policy concerns include
rationalization of shifting cultivation,
optimizing size of timber concessions, local
participation, and integrated planning for fire
management.

Public policy on fire should be a dynamic
political manifestation of the people’s concerns
for their environment, health, and social welfare,
and their trust in the system of resource
governance. Their trust should not be betrayed,
and policymakers will have to take advantage
of the science and technology relating to fire
management as well as lessons learned from
historical experience.

At the national level, there should be a lead
coordinating agency to deal with all aspects of
forest fires, with a concomitant and coordinated
assignment of other tasks to other appropriate
government bodies. Because most fires occur
within the forest estate and plantation sector,
the lead agencies must have the legal authority
to issue and to enforce all necessary rules and
regulations for preventing and suppressing of
fires. It must also have the capacity to operate
effectively from the center down to the village.



In the case of Indonesia, the ITTO project,
National Guidelines on the Protection of Forests
Against Fire, has drafted a national policy for
fire protection and management along with
other ideas concerning institutional
strengthening.

The proposal highlights zero-burning for land
preparation, control over the forest and estate
crops, and improvements in eight vital aspects:
i.e., personnel, organization, facilities and
infrastructure, fire prevention and suppression,
funding, law enforcement, research and
development, and rehabilitation of fire-affected
areas.

Other

organizational structure of the central forest fire

recommendations tackle
management organization, a fire incident
monitoring and reporting system, a national
network for communication, a national
standard to guide the fast burning system, a
national standard for forest fire equipment, a
national and regional coordination guide to
prevent and suppress forest fires involving
related agencies and local people, and a national
forest fire prevention education program
(ITTO-1PB-MOFEC 1999).

Based on studies and related
recommendations, Indonesia is carrying out
major policy reforms. Possibilities for far-
reaching changes are now being debated at all
levels, nationally and locally. It is out of this
debate that future policies will emerge. Some
broader level aims and imperatives are already
clear—regional autonomy and political
democracy, decentralization and devolution of
authority (greater functional and budgetary
authority to the provinces in the use of natural
resources), economic liberalization, increased
opportunities to small- and medium-sized
enterprises and local communities, participation
and social audit, and focus on sustainable

development.

Legal Instruments

A viable and efficient legal system is
important for translating policies into action.
Any failure in the implementation of rules and
regulations is a major institutional weakness.
Various factors combine to stall environmental
laws or blunt their power.

Fire and Haze-Related National Legal

Instruments

The legal (and institutional) instruments for
addressing fires and haze in the AMCs need to
be mutually compatible, and consistent with the
common needs of ASEAN. ADB’s RETA
Project carried out a review of the situation in
the AMC:s in this regard and the outcome was
generally satisfactory.

Brunei Darussalam. The legal framework for
addressing forest fires is well developed. Igniting
fires is a serious offence in the country. In
response to the 1997-1998 fires in the ASEAN
region, the mandatory fine for deliberately
igniting a fire without a permit was raised from
B$20,000 to B$120,000, a sixfold increase.

Indonesia. At the national level, policy and
legal instruments relating to the use of fire for
land-clearing purposes is in a state of disarray.
MOFEC has issued a directive that all land will
be cleared using mechanical means, and that
the use of fire to clear land is therefore illegal
and will not be tolerated. At the same time,
there exists a directive that allows open burning,
so long as a permit has been granted, but no
procedure for obtaining such a permit has yet
been put into place.

None of the directives, decrees, legislation,
or policies at the national level have much impact
at the provincial level where actual land clearing
takes place.

Operationally, plantation firms are free to
use open burning to clear land with impunity.
In the few instances in which firms using open
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burning to clear land have been brought to the
court, none has been convicted.

Indonesia’s institutional framework for
addressing fires and haze is too fragmented to
be effective. No fewer than 24 different
government agencies are responsible for
controlling land and forest fires and haze. With
responsibility so widely scattered, effective
control is an organizational nightmare. The
existing legal instruments are without adequate
capability to enforce compliance. Substantial
upgrading of Indonesia’s capacity to formulate
and enforce legal instruments will be necessary
for it to fully support the ORHAP.

Malaysia. Malaysia’s legal framework for
controlling forest fires and haze pollution
includes strict fines for open burning without a
permit, although these are not always enforced
in remote areas. The roads and communication
infrastructure that serve the areas to be cleared
are of relatively high quality, complementing
Malaysia’s existing enforcement capacity.

Given that Malaysia is in the process of
strengthening its enforcement capacity to
prevent open burning without a permit, and
that the country is nearing the end of the land
conversion process, both its legal and
institutional framework for addressing forest
fires and haze pollution are commensurate with
the threat of forest fires the country faces. There
appear to exist no inconsistencies between its
legal and institutional framework for addressing
forest fires and haze pollution.

Philippines. The legal and institutional
framework of the Philippines for addressing
forest fires and haze pollution is adequate, given
the fact that the country has essentially completed
the land conversion process. The only area in
which sufficient virgin forest for land conversion
remains is in Palawan, the frontier province.

The Philippines has a well-developed fire
management infrastructure, the foundation of

which is community-level (informal) FSMPs.
Since these community-level informal plans all
link with one another, the overall fire
suppression effort automatically increases, as
the threat of a spreading forest fire increases.
Finally, at the national level, any forest fire that
exceeds 25 ha in total area is declared a national
disaster, allowing personnel from the military
and additional financial resources to be used in
suppressing such fires.

Singapore. A highly urbanized country,
Singapore’s natural forest is limited to only a
few hectares. Most of Singapore’s fire
management infrastructure is geared to
structural rather than wildland firefighting.
With regard to its legal framework relating to
fire prevention, open burning without a permit
is strictly prohibited in Singapore and anyone
caught contravening relevant statutes is swiftly
brought to justice.

Thailand. Two decades of improving fire
management infrastructure and institutional
arrangements have left the country capable of
managing the threat of forest fires and haze
pollution. Thailand has, for the most part,
completed the process of land conversion, so
the country’s legal and institutional framework
relative to the threat of forest fires and haze
pollution is adequate.

The Assessment. The RETA Project
concluded that except for Indonesia, the legal
and institutional frameworks for addressing
forest fire and haze pollution in the AMCs
reviewed are consistent with one another and
with the needs of ASEAN as a whole to enable
full implementation of the ORHAP.

Forest Fires and Haze-Related

Supra-National Legal Instruments
International Environmental Agreements
Many environmental problems cross

international political boundaries and their



solution requires cooperation between countries
on an unprecedented scale. In most cases, the
approach to tackle problems of transboundary
environment issues has been through
international agreements. Through the
initiatives of UNEP, more than 170 multilateral
agreements pertaining to the environment have
been signed.

The success of any agreement depends on
how it is formulated and what it contains. The
most difficult part is in its implementation. The
Achilles heel of most of these agreements is the
action to be taken if the signatory countries fail
to take the necessary steps. Since many of them
are “soft” instruments, there are no effective
enforcement mechanisms.

Even if they cannot have powers of statutory
sanction, often they exert considerable moral
influence.

The ASEAN Situation
At the regional level, ASEAN’s response to
fires and haze has included resolutions,
declarations, communiqués, and MOUSs. These
instruments have increasingly focused on the
transboundary haze pollution issue. From the
longer-term perspective of regional cooperation,
these documents collectively constitute a legal
framework for concerted action by member
countries.
Key among these documents are the
following:
« 1985: Agreement on the Conservation of
Nature and Natural Resources;
« 1990: Kuala Lumpur Accord on
Environment and Development;
* 1992:
Environment and Development; and

Singapore Resolution on
= 1994: Bandar Seri Begawan Resolution
on Environment and Development.
The meetings that spawned these
instruments also led to the endorsement of two

“action plans” relating to fires and
transboundary haze pollution, which included
legal principles relating to ASEAN Regional
Cooperation on Environmental Issues:

(i) the Long-Term Integrated Forest Fire
Management Strategy for Indonesia,
which was one of the outputs of the
Bandung (Indonesia) Conference of
1992; and

(i) the ASEAN Cooperation Plan on
Transboundary Pollution, an ASEAN-
wide plan of action adopted at the
ASEAN Meeting on the Management
of Transboundary Pollution held in
Kuala Lumpur in June 1995.

However, since no specific operational

measures were identified for these, they
ultimately had little impact on fires or haze
and ASEAN faced more
transboundary pollution in 1997.

pollution;

ASEAN'’s current legal and institutional
framework is weak for the following reasons:

= the regional legal framework consists
solely of “soft-law” agreements that state
an intent to cooperate, with no sanctions
imposed against member states that fail
to comply;

= other than commitments to act as “lead”
countries in fire prevention, mitigation,
and monitoring under the ORHAP, and a
statement that all AMCs are preparing
NHAPs, no definitive commitments have
been made to take specific actions to
address forest fires and haze either now
or in the future; and

= the regional and subregional institutional
arrangements for jointly responding to fire-
and-haze emergencies are simply
expressions of intent to allow joint
responses, and as such, contain no
operational details or commitments to
undertake any action.
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Analysis of ASEAN Legal Instruments on

Fire and Haze

Supported by ASEAN/UNEP/ADB, a
significant amount of background legal analysis
connected with ASEAN'’s regional and
subregional legal framework was carried out
by the Indonesian Center for Environmental
Law (ICEL), and it provided considerable
insight about the situation.

Soft Laws and Hard Laws. Experience
indicates that states are not legally committed to
observe the principles and provisions of the soft
laws. If states are to be legally bound to those
principles, they must be incorporated into a hard
law®° such as treaties or conventions.

The 1979 ECE Convention on Long-Range
Transboundary Air Pollution is an example of
an effort to make an international principle
work. This Convention was the first treaty that
addressed transboundary atmospheric pollution.
Because it was a framework agreement that
merely sets out the principles to guide future
action, and because it did not formulate
measures to which the parties must comply; it
was hot possible to implement its provisions.
Therefore, the Convention did not change the
status quo. The most affected parties then
insisted on the formulation of emission
standards. The Secretariat of the Convention
later proposed, and the parties to the Convention
approved, the 1985 Sulfur Protocol, 1988 NOx
Protocol, and 1991 Volatile Organic
Compounds Protocol.

The experiences from the Convention
illustrate the correlation between principles in
a declaration as a soft law on the one hand, and
conventions and protocols as a hard law on the
other.

Alternatives for ASEAN. ASEAN has
introduced a wide range of environmental legal
These
transboundary atmospheric pollution continues

instruments. notwithstanding,

to occur. It may be argued that the Agreement
on Conservation of Nature and Natural
Resources is not specifically about air pollution.
If that argument is true, then an agreement
dealing with transboundary air pollution may
be the answer to the problem. But it will
certainly take a long time to have any effect.

Apart from this disadvantage, the argument
for a new agreement is basically flawed. Article
19 of the Agreement on Conservation of Nature
and Natural Resources specifically stipulates the
state’s obligation not to generate transboundary
air pollution, which is accepted as an
international principle. The actual problem is
that the Agreement does not contain measures
or standards that are useful in preventing the
pollution. Accordingly, the conclusion of a
protocol under the Agreement is likely to be
the most possible and practicable solution to
the growing transboundary atmospheric
pollution in the AMCs. In addition, Article 24
of the Agreement on the Conservation of Nature
and Natural Resources stipulates that in order
to implement the Agreement, the state parties
may adopt protocols. If this is related to Article
19, which obliges countries to prevent
transboundary air pollution, then a protocol to
cope is the most possible and practicable way
forward.

At this moment, however, it is not possible
to conclude protocols because the Agreement
has no legal effect (Brunei Darussalam,
Malaysia, and Singapore have not ratified it).

If for any valid reason, three countries or at
least one of them still do not want to ratify it,
the preparation of an independent mother
agreement and its protocol becomes a must.
One of the disadvantages of having to go for a
new mother agreement and protocol is the
negotiation process, which will be more
complex with an increased number of
members. Nevertheless, one of the advantages



is the opportunity for AMCs to have a focused
and specialized agreement concerning
transboundary haze pollution in the region
followed by comprehensive, detailed protocols.
The other advantage is the opportunity for the
AMC:s to develop new and stronger provisions
that were not addressed in the 1985 Agreement
(Santosa et al. 1999).

Required Changes

If ASEAN is to improve its capacity to
address fires and haze, several changes to the
current supranational legal and institutional
framework are required.

The existing “soft-law” documents can,
however, serve as a basis for a strengthened
regional legal framework for addressing forest
fires and transboundary haze pollution. This
would consist of (i) a “mother document,” to
provide a mandate for international agreements
to be concluded for specific purposes such as
addressing transboundary pollution; and (ii) a
series of supporting international agreements
relating to the operational aspects of addressing
forest fires and transboundary haze pollution—
e.g., common system of fire danger rating,
sharing of meteorological information,
establishment of ASEAN-wide fire monitoring
network, and regional training arrangements.

The “mother document” would ideally take
the form of an ASEAN Framework Agreement
on Transboundary Pollution, which would be
broad enough to subsume any number of
subagreements on its various aspects such as
transboundary haze pollution from forest fires.
Agreements relating to, say, marine pollution
could be just as easily included in the “mother
document.” The subagreements to address the
various aspects of transboundary haze pollution
would include:

(i) asetof detailed agreements specifying

the roles, rights, and responsibilities of

the various parties sharing fire

suppression resources across

international boundaries under SRFAs;
(i) an agreement officially harmonizing
(but not necessarily standardizing) the
air pollution indexes used in AMCs;
(iii) an agreement specifying a common
terminology for fire management and a
common ASEAN standard specification
for tools and equipment used in joint
fire suppression within ASEAN;
(iv) an agreement specifying a common
core curriculum for training of fire
management personnel at the basic level
(to promote subregional sharing of fire
management personnel);
(v) an agreement endorsing universal
adoption of a common FDRS and
allowing universal sharing of all data
necessary for operation of the system
on an ASEAN-wide basis; and
(vi) an agreement on the roles and
responsibilities of specialized regional
centers such as ASMC.

The Current Initiative

Promoted by ADB’s RETA Project, UNEP
and the ASEAN Secretariat are collaborating
in developing a legal framework to address
transboundary air pollution, in particular haze
pollution. Based on various documents
prepared by UNEP and the ASEAN Secretariat,
ASOEN/HTTF and AMMH at their meetings
in Singapore on 25-26 August 1999 organized
a feasibility study to be prepared for a single
ASEAN Agreement on Transboundary Haze
Pollution. In practical terms, this feasibility study
will prepare for the negotiation of such an
agreement.

The Ministerial Meeting also decided to
establish a Working Group of Legal and
Technical Experts (WGLTE) to serve as a
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negotiating forum. Another decision stipulated
that the negotiation of the agreement should
be completed within two years. UNEP was
requested to assist in the preparation of the
feasibility study and in subsequent action. After
completion, the feasibility study shall be
submitted to the AMMH for endorsement and
negotiation of the agreement may start shortly
after that.

The Ministers agreed to proceed with the
negotiation for the development of an ASEAN
Agreement on Transboundary Haze as soon as
possible (quoted from the Joint Press Statement
of the 8" ASEAN Ministerial Meeting on
Environment [6-7 October 2000, Kota
Kinabalu, Malaysia]). Based on the experience
of environmental negotiations of similar
magnitude, five sessions of WGLTE would be
required to complete the negotiations. The
deliberations of WGLTE shall be governed by
procedural rules based on the ASEAN Protocol
and Practices. Observers from selected donor
agencies and regional organizations may be
invited to the meetings of WGLTE. The
ASEAN Secretariat will serve as the Secretariat
of WGLTE. UNEP has agreed to provide
WGLTE with legal assistance, including help
in preparing the consecutive drafts of the
agreement, and will serve as Legal Counsel.
WGLTE shall report on progress of its work to
HTTF and AMMH.

The primary objective of this initiative is to
enable AMCs to develop and adopt a legally-
binding agreement to combat and mitigate
transboundary haze pollution. In the longer
term, such an agreement may evolve into a
wider legal regime addressing transboundary
air pollution in the Asian and Pacific region.

The negotiation and adoption of the ASEAN
Agreement on Transboundary Haze Pollution
will not preclude from widening the scope of
the legal framework to address transboundary

air pollution beyond haze pollution. The ASEAN
haze agreement may be complemented by a
more general Framework Convention on
Transboundary Air Pollution to be negotiated
and adopted at a later stage. This convention
would consolidate gains achieved by the haze
agreement and could also provide a parental
framework to it. Establishing a parental link
would require transformation of the ASEAN
haze agreement into a Protocol to the
Framework Convention, which can be
accomplished through technical revision of the
agreement by the parties. The framework
convention would allow for development of
more protocols addressing other issues of
transboundary air pollution. Further, it could
be made open for accession by states outside
the ASEAN region, widening not only the
substantive but also the geographical scope.
Thus, acomprehensive and coherent system of
legal instruments could be created, expanding
from ASEAN to the rest of the region.

Capacity Building

Capacity building promotes the improvement
of efficiency. Improved capacity is reflected in
effectiveness of action. As a program area, this
would cover research and development
involving basic and applied research;
technology acquisition and transfer;
establishment of a database; skills development
in all aspects of fire and haze management and
related education and training needs; public
education and extension; improved capacity
for planning, evaluation, and monitoring;
updated and strengthened system of
information; reorientation and strengthening
of institutional instruments; infrastructure
development; and coordination to ensure
proactive responses. This is a broader concept
and includes all factors that would add to the
capacity and effectiveness of institutions.



Since some of the components of capacity
building have been separately dealt with, the
emphasis here will be on the two core aspects:
research (science and technology development),
and human resource development (education
and training).

Research and Development

Research promotes technological innovation,
which has a strategically important dimension.

Development of science and technology on
fire and haze management includes several
related aspects. Examples are tools and
techniques of fire control, prescribed fires,
optimal fire regimes, beneficial uses of fire,
land conversion methods without the use of fire,
fire behavior, monitoring systems, fire-related
climate models, emission characteristics of fires,
and socioeconomic and health impacts of haze.
An important area is epidemiological studies
on short- and long-term effects of haze on health,
including effects of exposure to known and
potentially harmful substances such as PM,,
sulfur dioxide, heavy metals, hydrocarbons, and
solvent extractable compounds in haze aerosols
(Abraham 1998).

With an
(damaging hitherto safe areas such as rain

increased number of fires

forests and wetlands), and greater intensity of
their impacts, it has become necessary to meet
the challenge on a scientific basis. Forest fire-
related research has been neglected in the past
and efforts must be made to improve the
situation, including provision of funds, facilities,
and expertise to undertake research.

A related consideration is acquisition of
technology from outside, suitably balanced to
the situations in a country. A considerable
amount of forest fire research has been
conducted in temperate countries. It has been
estimated that more than 100,000 publications
(books, scientific papers, and meeting reports

on fire-related subjects) exist. It should be
possible to adapt some of this knowledge for
tropical countries.

The tendency to concentrate on high
technology inputs should be avoided, as it leads
to the neglect of equally (if not more) important
field actions such as fire protection measures.

Education and Training

Fire Management Training

The scope of training covers in-country
training (upgrading, refresher courses), external
training, and exchanging. General aspects
covered in training include land and forest fire
detection using satellite data, GIS, image
processing techniques, hot spot algorithms,
regional climate prediction, climate forecasting,
methods and applications of disaster prediction,
satellite monitoring, atmospheric transport
modeling, atmospheric monitoring, Internet
and intranet use, aerial surveillance, use of site
navigation tools, and fire suppression and
mitigation techniques. Training is required at
all levels.

Several studies were undertaken by ADB’s
RETA Project resulting in suggestions to
improve training methodology, course design,
program delivery, and training levels for
implementing the ORHAP In this regard, three
categories of training are required. (i)
firefighter training, (ii) train-the-trainer
training, and (iii) incident management
training. A need has also been identified for
training the public, including volunteers, forest
communities (including loggers and
concessionaires), and army and police
personnel.

Situation Assessment and Improvement

Forest Firefighter Training. Forest
firefighter training falls into two categories. The
first is where the primary responsibility is
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carried out by forestry service-based agencies,
as is the case in Indonesia, Philippines, and
Thailand. The second is where it is carried out
by professional firefighting and emergency
services as is the case in Brunei Darussalam,
Malaysia, and Singapore (although in the
Malaysian state of Sabah, the forestry service
also plays a significant role).

The first category requires the greatest
degree of development, particularly in
Indonesia. In the second category the
professional fire and emergency services possess
the resources to deliver training to meet their
own needs. However, they are often yet to
acquire and develop broad-based institutional
and personnel expertise in forest firefighting.

With the exception of RFD in Thailand, the
Sabah State Forestry Service in Malaysia, and a
number of donor-assisted projects in Indonesia,
forest firefighter training within the region is
generally limited in scope.

There tends to be a paucity of trained and
experienced personnel at all levels; and there is
little in the way of national programs that can
meet the regions’ needs for future haze
mitigation operations.

Thailand has developed unparalleled
expertise within the region in the field of forest
firefighting over the past 20 years.

It has devised systems, structures, and
training programs based on best practice seen
around the world, which it has adapted to wet
and dry tropical environments. In addition to
the basic fireline levels, the agency also conducts
training in the more specialized techniques
including Remote Area Fire Teams (RAFT),
helicopter insertion teams (HeliTack), and
aircraft fire attack.

The systems in use by RFD for forest fire
mitigation, suppression, and training have been
developed primarily to meet national and
agency needs. They offer a good model for

developing or enhancing firefighter training in
other AMCs.

Directions for Regional Forest Firefighter
Training. The right atmospheric and
environmental conditions for another incidence
of transboundary haze are likely to occur before
2002. This would require firefighting personnel
from the various national agencies of the AMCs
to work alongside one another. There is an
urgent need for a common approach to
firefighter training, at least at the most basic
levels, to combat this.

The same basic forest firefighter training is
conducted throughout the region, despite there
being no collaboration in this regard. The
general scope and content of this training is
also quite similar to that carried out in countries
considered to face a consistently high annual
forest fire threat and which maintain large,
structured firefighting organizations (e.g.,
Australia, Canada, and United States).

Taking into account the existing degree of
commonality in forest firefighter training
throughout the region, a common core
curriculum can be designed and implemented
by all AMCs. Such acommon core curriculum
should not replace the existing training
programs, but should rather be used as the
nucleus curriculum for enhancing existing
programs.

In addition to the regular forest fire crew,
training in forest firefighting should be given
to voluntary fire forces, police and military, fire
and rescue services, and staff of the private
sector and NGOs.

For the most part, training at the level of the
fireline team—the basic component in the chain
of mitigation action—is more efficient when
carried out locally; and this does not offer scope
for centralization at the regional level.

Train the trainer and incident management
training. Training of this nature is carried out



through short courses, workshops, study tours,
orientation programs, and fellowships.

Fire management skills occur at two levels:
(a) operational level, and (b) management level.
Training at the operational level imparts skills
necessary for physically performing fire
management and suppression. Training at the
management level imparts the skills necessary
for efficiently organizing operational-level
activities.

Given that fire suppression techniques are
similar among AMCs it would seem desirable
to centralize at least some aspects of training of
fire management personnel. Most economies
of scale occur at the management rather than
the operational level.

In the case of training for fire management
trainers, the question of whether sufficient scale
economies exist at the subregional level can be
answered only as programs for this develop in
the region.

Strengthening Existing Training Programs
ADB'’s RETA Project made a number of
recommendations to improve fire
management training programs in the
ASEAN region, with particular reference to
Indonesia, as follows:
= develop national competency-based
training standards and implement these at
all levels;
= increase the number of qualified fire
instructors at all levels and locations. This
would allow more local and volunteer
firefighters to be trained;
= organize volunteer fire brigades and
provide training to them;
= increase the number of training centers at
the provincial level as a means of ensuring
training under local conditions and to
reduce travel costs. Establish a center for

peat fire management training and

research in one of the universities in
Kalimantan, possibly at the University of
Palangkaraya;

= determine how military personnel and
equipment could be used in fire
suppression efforts;

= encourage intra-ASEAN joint training
curricula or programs for efficiency, cost-
effectiveness, and for cross-border
mobilization of personnel, especially under
the auspices of SRFAs; and

= develop and implement regional training

visits,

programs via exchange

secondments, and joint training exercises.

Applied Study on Training and Research

There are several ongoing or planned fire
suppression training programs at the national,
subregional, regional, and international levels
aimed at improving ASEAN’s capability to
mitigate future large-scale fires in the region.
Efforts are now underway to integrate all of
these programs into a regional fire suppression
training and research package. An initial step
in formulating this package is the Australian
Government-financed Applied Study on
Formulation of a Regional Fire Suppression
Training and Research Program. This study is
surveying and inventorying all the fire
management training programs in the ASEAN
region. The overall purpose is to ensure that
individual training programs avoid overlaps and
that they collectively provide the ASEAN region
with appropriate training in fire management
at all levels. The study is also assessing ASEAN's
capacity to provide fire management personnel
in adequate numbers to support the ORHAP’s
mitigation program. Since the proposed
Regional Research and Training Center for
Land and Forest Fire Management at the
University of Palangkaraya could function as
the apex institution for any regional fire
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management training program, its suggested
development path is also being closely examined
by this study.

Regional Fires Research and

Training Center

Following meetings of HTTF in 1998,
ASEAN decided that a regional research and
training facility should be established at
the University of Palangkaraya in Kalimantan,
Indonesia.

The idea of establishing the center itself grew
out of a grassroots approach to adapting peat
fire suppression technology to local conditions
in Indonesia’s Central Kalimantan province,
under conditions of severely constrained
financial and technical resources. This
notwithstanding, a substantial amount of
research relating to peat forests and fire
management is being conducted at the
university in association with recognized
international institutions.

Considering that the proposed center meets
the criterion of economy of scale, the ORHAP
supports its establishment and will actively play
a part in initiatives aimed at achieving this goal.

There was concern that the concept for a
regional training facility may have been that it
would conduct primary fireline training on a
regional basis. This is not considered to be a
viable training concept at the regional level for
logistical, financial, and practical reasons. A
regional training center would need to conduct
training and more particularly research aimed
at a higher level of fire management than simply
firefighter training. Accordingly, modifications
were made to enhance the scope of the center.
The Hanoi Plan of Action approved by the sixth
ASEAN Summit on 16 December 1998
confirmed that the “ASEAN Regional Research
and Training Center for Land and Forest Fire
Management” will be established by the year

2004; and AMMH requested HTTF to prepare
a plan of action to implement the proposal.
ADB'’s RETA Project supported the preparation
of the implementation plan.

Donor Collaboration and Partnerships
Funding agencies have made a vital
contribution to addressing the impacts of
repeated forest fires and haze, providing a
substantial amount of funding to short-term
suppression actions. While this has no doubt
been appreciated by AMCs, sustained funding
of short-term fire suppression over an indefinite
period is neither feasible, nor would it be an
efficient use of scarce donor or affected-country
resources.

The challenge now is to use the period
between the last ENSO and the next to put
into place an institutional framework that will
prepare the region for subsequent periods of
vulnerability to forest fires and haze. This
preparation should be such that ASEAN will
never again have to resort to crisis management
as it did during the 1997-1998 fires and haze.

Accomplishing this will require donor funds
to be used as efficiently as possible. While
assistance projects play vital roles, it is crucial
to ensure that they are fully owned by the AMCs
and integrated into the ORHAP, such that the
activities can run on effectively even after the
external assistance is terminated. The role of
donors in addressing the fire-and-haze issue will
also have to be redefined. In short, their
responses will have to be integrated through
explicit partnerships, rather than each of the
donors simply becoming aware of other donors’
involvement.

A start has been made by integrating all
donor activities directly into the ORHAP-DIP.
When used as intended, the DIP places the
onus of developing an integrated operational
plan for confronting the fire-and-haze issue



directly on to the AMCs and ASEAN itself.
Once ASEAN has determined what actions are
needed, the financial costs can be estimated, and
the areas where gaps between available AMC
resources and requirements exist can be identified.
International organizations should determine
which of these gaps each can most efficiently fill,
given their particular area of expertise.

In order to underpin implementation of the
ORHAP, RETA 5770 promoted partnerships
between international agencies, HTTF and
AMMH. At the outset of the ORHAP, an
Informal Meeting of Donors was convened to
inform them of the opportunities to forge
partnerships with ASEAN. At that meeting,
several donor partnerships were formalized and
a number of others agreed in principle.

The process of partnership formation and
discussions about the tasks facing partnerships
formalized earlier followed, and this process is
still continuing, through informal contacts and
discussions at SRFA, HTTF, and AMMH
meetings, and at workshops and special
discussion sessions (see Box 14 and
Appendix 5).

System of Continuous Planning
Planning is an institutional responsibility, and
preparation of a plan involves several
institutional players, and inputs from experts
and stakeholders.

The Plan Design

Conceptually, the ORHAP has all the
important characteristics of a formal plan, or
specifically of an action plan. But the nature
and emphasis of certain levels of actions may
vary when compared to a sector plan or a
development plan.

However, the ORHAP can and does
function within the confines of a broader
planning framework.

Being operation-oriented, the ORHAP has
no long-term or perspective design. The plan is
divided into three operational programs with an
additional component of institutional
arrangements supporting these. The components
and subcomponents of programs are vertically
linked. Spatially, there are 12 geographic entities:
nine component national plans (NFAPs), two
subregional plans, and one plan covering the
entire ASEAN region.

The subdivisions within a national plan will
be the responsibility of the country concerned.
At the lower national levels, (e.g., districts,
subdistricts, villages) an FSMP is regarded as
an integral part of the haze action plan.
Implementation is based on a DIP of programs
and program components (and each geographic
unit has a DIP). The DIP contains details of
activities and actions to be taken by major
programs.

The consideration for inclusion of an activity
ina DIP is the availability (or commitment) of
funds. Such a commitment can be on the part
of national governments, ASEAN, or a partner,
particularly funding agencies. Accordingly, the
DIP can be modified or updated continuously,

Institutions Responsible for the ORHAP

ASEAN Ministerial Meeting on Haze

Haze Technical Task Force
HTTF-Indonesia (Mitigation)
HTTF-Malayasia (Prevention)
HTTF-Singapore (Monitoring)

Working Group on SRFA-Borneo
Working Group on SRFA-Sumatra
ASEAN Secretariat-Environment Unit

ASEAN Ministerial Meeting on Environment

ASEAN Senior Officials on Environment

ASEAN Secretariat-Agriculture and Forestry Unit
ASEAN Secretariat-Information and Library Unit
ASEAN Secretariat-Computer Unit

ASEAN Secretariat-Culture and Information Unit
ASEAN Specialized Meteorological Centre (ASMC)
Dialogue Partners/Collaborative Partnerships
NGOs/Private Sector
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as and when resources become available or
committed. The various programs and spatial
components are linked by an appropriate
coordination mechanism. The changes to DIP
at the ASEAN regional level are monitored and
endorsed by HTTF and AMMH.

Defining of Activities

The strategic formulation for action plans
with objectives that can be reached only in the
medium and the long term share a common
architecture. The elements of this architecture
and the sequence in which these are executed,
are as follows. First, the problem to be addressed
(or the objectives to be achieved) is stated.
Second, the vehicle for fulfilling the plan’s
objectives is determined. Third, the parameters
of the strategy (or pathway) for achieving the
plan’s objectives are formulated. Fourth, the
outputs (intermediate goals or milestones) in
achieving the plan’s objectives are identified.
Fifth, the tasks required for achieving the
outputs are detailed. Finally, the inputs required
to perform the tasks are derived from the tasks.

Even though activities in the ORHAP are
scheduled for implementation in the short to
medium term, the objectives to be achieved are
of a medium- and long-term nature. This
characterizes ORHAP as a strategic plan, to
address a perceived environmental problem,
i.e., forest fires and haze.

The ORHAP assumes that implementation
of the plan can succeed only if all the concrete
measures incorporated into it are described in
exact detail, including the following variables:

(a) the exact action to be undertaken,

including its major parameters,

(b) the organization taking the lead in

undertaking the action,

(c) the position designation of the person

ultimately responsible for ensuring that
the action is undertaken,

(d) the complete financial cost of
undertaking the action,

(e) the time frame during which the action
is to be undertaken or completed, and

(f) the monitoring variable that is triggered
when the action has been (or is being)

successfully implemented.

Prioritization of Activities

Implementation of the ORHAP is to be
carried out in a balanced manner, with due
emphasis on the relationship of development
and short-term objectives, and assigning
appropriate priority to the program activities.

Normally, the priority provided to a planned
action is based on its level of net contribution
toward achieving the objectives with least cost
and within a minimum time. For pragmatic
reasons, the ORHAP assumes that the level of
priority attached to a particular action is solely
determined by whether or not funding for the
action under consideration has been secured
(this probably is a good enough proxy
measure).

Thus, a country’s priorities in addressing the
threat of fire-and-haze disasters are to be
determined solely by the level of funding it
attaches to particular actions.

In the most general sense, there are,
therefore, only two levels of priority that can
be attached to actions relating to fires and
haze: those that are funded, and those that are
not.

By default, unfunded actions are deemed to
have received zero priority.

The implications are that an additional
variable g must be added to the list a-f given
earlier, and it is the source of funding.

This variable often comprises two
components: the portion of the cost of the action
that is funded by the government and the
portion that is funded by other sources.



Detailed Implementation Plan

The core of the ORHAP is a DIP containing
the provision for actually carrying out the
activities. DIPs are prepared based on
commitments from ASEAN, member
governments, assistance agencies, and donor
countries, and also of NGOs, community
groups, and other voluntary organizations.

In addition to detailing the organization
responsible for each action (and the designation
of the person responsible in that organization),
DIPs also present a detailed matrix of the
budget, source of funding, time frame for
implementation of action, and a monitoring
variable to determine whether or not the action
has been (or is being) successfully implemented.
Inclusion of the monitoring variable allows the
DIP matrix to function also as a vehicle for
RHAP
Transparency in monitoring is assured by real-

monitoring implementation.
time dissemination of the entire DIP matrix to
all parties concerned via a restricted-access (i.e.,
password-required) intranet.

While the ORHAP details the steps that
ASEAN itself is to take (donor assistance only
supports the steps taken by ASEAN), the full
complement of concrete measures that are to
comprise the implementation strategy also need
to be laid out.

Since the actions are undertaken at three
different levels (regional, subregional, and
national), the DIP is divided correspondingly
into three. The DIPs relating to the various
levels together comprise the ORHAP-DIP,
which collectively forms the detailed “to-do”
list that guides implementation over a six-year
period. The DIP developed and/or modified
(by CSU), is presented to the HTTF and
AMMH for approval. Once approved, it gets
incorporated into the formal DIP matrix, and
implementation is monitored. The actions
required to support ORHAP implementation

may change over time and these changes are to
be reflected in the DIP.

DIPs have been prepared for each of the nine
NHAPs, and for each of the two SRFAs. An
umbrella DIP has also been prepared for
measures to be taken at the regional level.
Donor-sponsored or initiated programs,
projects, or initiatives incorporated into the
ORHAP are also integrated into the appropriate
DIPs. For example, a donor project that
promotes the ORHAP at the regional level is
incorporated into the regional-level DIP,
whereas a project that supports implementation
of a particular NHAPS! is integrated into the
DIP for the country concerned.

Of the three levels of DIPs, the national-level
DIPs tend to be the most extensive. This is
understandable, since the national-level plans
(NHAPs) form the foundation for all resource-
sharing arrangements and actions cooperatively
undertaken at the subregional or regional level,
without which the entire ORHAP mechanism
would be ineffective. A substantial amount of
time and resources has thus been devoted to
the preparation of the NHAP-DIPs, which are
collectively subsumed by the overall ORHAP-
DIP.

Efficient implementation of the ORHAP
demands that all parties involved (AMCs,
subregional groupings, ASEAN itself, and the
international agencies concerned) have access
at all times to the entire list of actions being
or to be undertaken under the ORHAP.

Thus a “working” version of the ORHAP-
DIP used by authorized members is the
continuously updated, online, intranet version.
The online up-to-date version of the RHAP at
a particular point can be obtained as a printout.

The DIP Matrix
The format used for presenting the
ORHAP-DIP is that of a matrix, in which each
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of the variables identified above appears as a
column heading. Each action, along with the
information corresponding to variables, appears
as one row of the ORHAP-DIP matrix, referred
to as an “action line.”

All updates and changes to a particular
portion of the DIP are received by the CSU via
the ORHAP intranet. CSU then updates the
master ORHAP-DIP, and immediately places
it on the intranet, making it available to all
authorized persons. While monitoring the
implementation of the ORHAP-DIP is
ultimately the responsibility of the HTTF, any
user with ORHAP intranet access can monitor
implementation at will, and can (via HTTF
representatives) raise implementation issues at
meetings of HTTE Donor organizations can
use the ORHAP-DIP matrix to determine how
their contribution could complement ongoing
or planned actions by AMCs or other donors,
based on the amount of their financial
contributions serving as a rough proxy for the
scope and coverage of the various actions.

Moreover, any particular country, subregional
body, or donor organization can specify an
action that it has decided to undertake in
support of the ORHAP and the six-year
program. As long as the other relevant
information is also specified, and the desire to
have this action included in the ORHAP-DIP
is communicated to HTTF, then this
information will be inserted as an action line
into the ORHAP-DIP matrix in the appropriate
section. This action line becomes, in essence,
a “contract” or a promise to undertake the
particular action, during the time frame
specified, with the organization and person
named being responsible to see that action
through to completion. All other persons or
bodies with intranet access to the ORHAP-DIP
matrix will then be made immediately aware of
the commitment to undertake this action.

The computer software used to manage the
ORHAP-DIP matrix gives all users with
intranet access to the ORHAP-DIP the ability
to sort out action lines by any variable they wish.
For example, any user could query the matrix
for actions that have not been undertaken within
a time frame specified. The system would then
return a list of all actions from all sections of
the ORHAP-DIP that fulfill this condition.

Organic Link between ORHAP and DIP

All of the details of the individual actions
contained in the DIP are summarized in the
Operational Plan for Implementing RHAP. This
short, written summary is convenient for HTTF
and AMMH since it states, in an abbreviated
form, the core initiatives that ASEAN itself is
to undertake.

For example, one of these core initiatives is
the formulation of FSMPs for the two SRFAs.
Successfully completing this initiative will
require many actions (e.g., negotiation of
international agreements, deciding how
personnel and equipment are to be mobilized,
who pays for the mobilization and
demobilization, etc.). All of these actions for
successfully completing this initiative are
contained in the SRFA-level DIPs. Each of the
actions must be implemented by a particular
agency or organization. Each action has a cost
estimate associated with it; so it must have an
identified source of funding. Each action also
must have attached to it a monitoring variable.
However, in order to be able to manage all of
this at HTTF and AMMH meetings, an
abbreviated (and aggregated) statement at the
core initiative level was required. This is the
Operational Plan for Implementing RHAP.

In the case of donor-funded projects, the
donor agency itself is the organization
responsible for ensuring that the project
activities and related actions are fulfilled.



Actions to be undertaken by the donors that
support implementation of the ORHAP are
therefore treated in exactly the same way as
actions to be performed by ASEAN or the
national governments. Since the DIP is
segregated into prevention, mitigation, and
monitoring, each donor action is inserted into
the section of the DIP that corresponds to the
particular ORHAP component to which it
relates.

Monitoring and Evaluation of ORHAP

Implementation

The main objective of monitoring and
evaluation is to refine the implementation of
plans, projects, and activities. While monitoring
shows achievements and failures, evaluation goes
into the contributing factors or causes and how
the problems can be solved. It thus provides an
efficient feedback loop for improving and
upgrading the systems and procedures of
implementation. Evaluation is a simultaneous
process to analyze the factors that had contributed
to the monitored outcome. It is designed to
trigger management action at critical points.

Monitoring and evaluation is associated with
specified C&Is (e.g., of sustainable forest
management). C&Is provide standards to judge
(as well as ways to measure) the performance
and progress toward achieving the stated goals.
Apart from helping to judge the results,
guantitatively and qualitatively, C&Is practically
serve to enhance the design of program
components and actions, adding a new
dimension to strategic planning.

Status of ORHAP Implementation

In order to provide the greatest chance of
successful preparation for future fires and haze,
regardless of when they occur, the ORHAP
will remain a continuing process. While the
ORHAP document, and even some of its

conceptual content, may undergo changes, its
implementation can proceed uninterruptedly via
the ORHAP-DIP. Based on the experience of
about the first two years, it is possible to give
an interim report on the progress of the
ORHAP  and to give some idea of the direction
it will take in the future.

Overall, the progress achieved has been
substantial. The scope and range of
collaborative activities is impressive. However,
progress has been uneven across the ORHAP’s
three programs (prevention, mitigation, and
monitoring) and their components.

Uneven Progress

By far, progress has been the most rapid in
the program components of monitoring, in part
because this has been a major focus of donor
initiatives. Progress in the prevention program
has been less rapid, and mitigation has lagged
behind prevention.

This outcome was to be expected. Given the
centralized and relatively technology-intensive
nature of monitoring, as well as the donor
support for this component, it was clear from
the beginning that this program would progress
quickly. The magnitude of the task of
implementing the mitigation program is much
greater, given that this requires formulating and
implementing FSMPs at the national and
regional levels. It was also expected that
prevention would unfold at a slower pace than
monitoring, as this needs a somewhat more
flexible timescale, and in some cases would
require radical policy shifts that are impossible
to achieve in the short run.

Once this unevenness in the progress of
implementation became apparent, HTTF and
AMMH took swift action. Since members of
both these bodies are drawn solely from
national-level environment ministries, an
immediate priority was to expand the pool of
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prevention and mitigation expertise available
to both bodies. This is being achieved by the
creation of a panel of national experts in
prevention and mitigation who will work with,
and advise, their respective HTTF and AMMH
members in accelerating the pace of progress
in the implementation of these programs.

ASEAN Haze Fund to Implement the ORHAP

A study to determine the feasibility, purpose,
concept, and alternative financing vehicles to
establish an ASEAN Haze Fund was carried
out under ADB’s RETA Project. It also
identified various management and institutional
arrangements, including operational guidelines.
The study concluded that the creation of the
ASEAN Haze Fund is not only feasible, but
urgent in order to finance ORHAP-related
activities, particularly fire suppression and
mitigation operations. This can be conducted
through a cohesive and integrated framework,
drawing on the resources of AMCs and other
sources of funding.

Purpose of the Fund

The main purpose of the fund is to provide
quick and emergency access to a pool of funds
that will enable AMCs to implement their FSMPs
to suppress forest fires that result in, or threaten
to create, a significant degree of transboundary
haze.

This assumes efficient, effective, and cost-
effective FSMPs and SRFAs. In the medium to
longer term, the fund could be used for
upgrading FSMPs, preventive measures, and
monitoring, when the level of its resources have
increased over time.

Guidelines on trigger levels would need to
be created in order to invoke access to the fund.
Factors to be taken into account include air
pollution indexes, FDRSs, haze transport
modeling, and size and location of affected areas.

Constant monitoring should be emphasized for
early and less costly action.

Conceptual Options

The study has identified two conceptual
options for consideration. Elements in Option
A include equal contribution from AMCs; funds
to be provided to the requesting transboundary
haze source country; and periodic contributions
from AMC:s to replenish the fund.

Elements in Option B include AMCs’
contribution to the fund varying according to
risk; part of the funds provided to the
transboundary haze source country for fire
suppression operations to be returned, interest-
free; private polluters should be made liable for
their acts; and where necessary AMCs will be
required to replenish the fund.

Other Proposed Features

The study has proposed measures for
expanding the financial sources of the fund (e.g.,
linking it to ASEAN economic schemes,
obtaining company sponsorships and
contributions from private interests, and inviting
donor [dialogue partner] contributions). The
study also has provided suggestions for fund
management, including institutional
arrangements, procedures for invoking the use
of the fund, expenditure and financial
guidelines, and investment guidelines.

Consideration of, and a decision on, the haze

fund proposed in the study is pending.

Information Management

An effective information system is an open-
ended system, with continuous add-on capability.
The system, depending on its nature and scope,
can vary from simple and crude methods to
highly sophisticated ones involving computer
networks, the Internet, and web sites with the
capability of online information exchange and



updating facilities. Still, those near the fires in
comparatively underdeveloped areas often do
not have access to such new systems of
communication.

Some of the important problems relating to
fire information management identified during
the1997-1998 fires and haze are as follows:

= data are spread out in various institutions

that are often reluctant to provide
information. If available, data are not in
compatible format, are of low quality, and
expensive;

= data cannot be communicated in time

when needed because telecommunications
are not adequate;

= reliable human resources to gather and

process data are limited. Data on the
1997-1998 fires were mostly monitored
by three foreign-funded satellite-
monitoring projects operated by foreign
experts; and

= data processing was not adequate to

produce information to support fire
management.

Assessment of the Information System

The information system involves several
interrelated actions to deliver the required data
to the users: data collection and generation,
processing and analysis, development of useful
information, updating of information,
communication, and dissemination.

ADB Study on Information Management

Systems

ADB’s RETA Project, as part of its TOR,
carried out a Study on Assessment of
Information Management Systems on Forest
Fire and Transboundary Atmospheric Pollution
at the ASEAN Secretariat and Related ASEAN
Institutions. A key objective of the study was
to assess the information network of the

ORHAP, and to recommend an appropriate
information management system.

The study conducted several activities.

= Reviewed available documentation related
to fires and haze in the ASEAN
Secretariat.

= Reviewed the types of data and information
collected by the ASEAN Secretariat.

e Established categorization of the
information to be included in the Internet
and intranet site structure.

< Reviewed data processing and

dissemination procedures in the ASEAN
Secretariat’s units.

= Assessed the information flow in and
between relevant ASEAN bodies and the
ASEAN Secretariat.

= Assessed the institutional capacity and
functional skills required for fire and haze
data collection, processing, and

dissemination.

= Assessed the facilities (including hardware
and software) for fire and haze data
collection, processing, and dissemination.

= Assessed the ASEAN Secretariat’s
relationship and coordination activities
with other institutions.

Apart from the assessment of fire- and haze-
related information management systems
(IMS), the output of the study included other
assessments such as establishment of the public-
access web site; formulation and
implementation of training programs for staff
in the use and maintenance of the web site; a
restricted-access intranet for parties directly
associated with implementing the ORHAP; and

staff training programs.

Information Management Capability

of NMS

The NMS have varying capacities to carry
out collection, processing, and dissemination
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of information on fires and transboundary haze.
Basically each NMS is responsible for collecting
fire and haze data in their own country.
Capability in this regard varies from country to
country.

During the 1997-1998 ENSO-induced
drought, NMS played a limited though critical
role in the response and management of the
regional and national smoke and haze problem.
They contributed through: (i) weather
monitoring and forecasting; (ii) monitoring and
surveillance, including hot spot identification
using satellite imageries, haze trajectory
modeling, compiling monthly and seasonal
climate prediction information, and activities
related to air quality monitoring; and (iii)
effective and prompt dissemination of
information to environmental and other
agencies engaged in fire and haze response and
management, and to the public, through the
Internet and news releases.

The NMS’
strengthened to better provide timely warnings

capacities need to be

and forecasts to anticipate the risks of fire and
haze, and assist decision makers in taking
appropriate action.

Information Management Function of

HTTFs and SRFAs

The HTTFs of Indonesia, Malaysia, and
Singapore and SRFAs do not yet have a clearly
defined information management function; nor
are formalized or nonformalized referenced data
sets maintained.

At the regional level, inventories and
assessments of fire management and
suppression capability were carried out under
the auspices of the ORHAP, initially to establish
a benchmark.

These are to be repeated periodically, to keep
HTTF and AMMH abreast of any changes in
a particular AMC'’s fire management capacity.

The results of the assessments, as well as updates
will be posted on the restricted-access intranet,
which will be maintained by CSU.

ASEAN Specialized Meteorological Centre

The ASMC has been designated as a regional
information center for compiling, analyzing,
and disseminating information derived from
satellite imagery and weather data necessary to
detect and monitor land and forest fires and
the occurrence of smoke and haze. In line with
this, ASMC operates an intranet for NMS to
access fire and haze products. The products
available on the intranet include trajectory
forecasts, regional climate forecasts, latest hot
spot maps and satellite data, latest forecast of
winds, visibility information, air quality, and
haze analyses. Other information services
generated by ASMC for the ORHAP consist
of its periodic reports to the HTTF and SRFA
meetings.

Role of the ASEAN Computer Unit

While the computer unit of the ASEAN
Secretariat does not operate and maintain fire-
and-haze related information management
systems per se, its resources and infrastructure
are an essential vehicle in internal
communications, given the LAN’s broadcasting
and messaging abilities.

In addition, Internet technologies such as
E-mail and web development tools are
expanding the communication potential beyond
the LAN. To this end, the computer unit jointly
manages the ASEAN web site with the office

of the Secretary-General.

Information Flow Analysis

An analysis of the current information flows,
products, and services revealed several issues
that will require attention in establishing an
integrated IMS. These include the following.



e The processing of cross-sectoral
information products in the ASEAN
Secretariat needs strengthening. ASEAN-
wide information flows run vertically and
are highly sectoral. Within the ASEAN
Secretariat, the units responsible for
processing cross-sectoral flows of internal
information are: (i) Public Information
Unit of Office of the Secretary-General
(OSG); (ii) the Library and Publications
Unit; (iii) the Culture and Information
Unit; and (iv) the Computer Unit.

The ASEAN Secretariat can develop
information materials and communicate
to the public through news releases.
However, this capacity should be
supplemented with an ability to develop
effective communications and strategic
plans to assist the appropriate units,
particularly those comprising the
information nexus, in more effectively
making use of information services and
resources.

The data sets
maintained by

Together these units comprise the internal Other Findings of the Study

Several findings and issues emerged during

each ASEAN
Secretariat unit
are largely limited
to decisions of
sectoral meetings

ASEAN Secretariat “Information Nexus,”
or key points in the information flow that the ADB study on information management

provide value-added processing of various  system, relating to forest fires and

information products. However, no unit  transboundary haze pollution.

= Scattered Information Resources on Fires and

has a clear role in assigning priority to
cross-sectoral information, largely due to
the absence of a clear information strategy.
There is thus a need to better define roles
and responsibilities of the units to optimize
public information activities. There is also
scope for tightening this arrangement
either by designating a central unit or
reducing the number of units involved in
processing information.

There is a lack of consistency in the
maintenance of data sets. The data sets
maintained by each ASEAN Secretariat
unit are largely limited to decisions of
sectoral meetings and project
implementation status. Further, the data
sets are maintained in different and
sometimes incompatible electronic
formats. The introduction of a universal
data model for the data set should be
explored to provide consistency, ease of
accessing, and to facilitate database

management.

« There is a need for an ASEAN Secretariat

Communications and Information Plan.

Haze. The current ORHAP information
management system is comprised of
discrete and

largely independent

information subsystems that
predominantly address service-oriented
functions and inadequately address the
other information management functions,
i.e., planning and policy, and regulatory
and technical aspects.

Fire-and-Haze Policy and Planning
Information System required. There is a
need for an integrated information
management system to address the policy,
planning, and program development
functions of the ORHAP implementation.
The targeted users for such a system would
be AMME, AMMH, and ASOEN.
Similarly, a database on fire-and-haze-
related international and regional
agreements and protocols would greatly
help in carrying out the ORHAP. HTTF
and the Asia-Pacific Centre for
Environmental Law (APCEL) would be
the main beneficiary of such a system.

and project
implementation

status
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Currently, the management and
supervisory levels of the ORHAP rely
almost entirely on information compiled
and collected by the respective national
agencies.

Emergency Response Mobilization
Information System required. There is a
need for a centralized regulatory and
technical service information system for
the ORHAP to help in the activation of
emergency response and mobilization
systems, including monitoring of the DIPs.
The targeted users would be the HTTF
Chairperson; the HTTF member
countries; the lead countries responsible
for ORHAP’s prevention; mitigation, and
monitoring components; and collaborative
partners.

Programs and Projects Information
required. A database of programs and
projects of regional and national initiatives,
including those supported and catalyzed
through collaborative partnerships, is an
important requirement for the ORHAP.
The establishment of a data set on haze
programs and projects is required to work
in conjunction with a database on DIPs.

ORHAP Information System on Supporting
Services required. There is a need for an
information system that addresses the areas
of technical services and support. Such a
system would incorporate the firefighting,
training, and public awareness programs
and activities. The end-users for such
systems would be ASMC, the ASEAN
Regional Research and Training Center
for Land and Forest Fire Management in
Palangkaraya, national firefighting
services, and public information agencies.

potential impact on policy, planning, and
program development of ORHAP
implementation. Therefore, there is a need
to develop a mechanism to monitor cross-
sectoral activities to ensure internal
consistency, particularly in ASEAN
approaches to agriculture, forestry, culture,
and information areas. HTTF and the
ASEAN Secretariat would be the principal
end-users for such a system.

Need for an Integrated Fire-and-Haze
Corporate Data Model. Each substantive
unit in the ASEAN Secretariat possesses
its own project database system, which
uses standard, off-the-shelf software such
as Microsoft Word and Access. There is,
however, no standardized corporate data
model for such critical information. The
resulting disparate data sets and database
management systems therefore require
rationalization and integration.

Need for an ASEAN Secretariat Fire-and-
Haze Information Strategy. The flow of
information resources among the
substantive units within the ASEAN
Secretariat should be strengthened. This
may be done through the introduction of
an information management strategy on
fire-and-haze data collection and
dissemination. As a first step, further
integration of information resources would
be improved by coordinating and
synchronizing the development of related
database management systems. There is
also a need to closely follow reorganization
and restructuring plans at the ASEAN
Secretariat as these may affect units
handling fire-and-haze information.

= Institutional Cross-Sectoral Coordination ORHAP Information Systems Architecture
Mechanism needed. Several ASEAN The study on IMS by ADB’s RETA Project
bodies are undertaking initiatives that have identified four broad categories of information
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management functions: (i) policy, planning, and
program development; (ii) regulatory and
technical services; (iii) administrative services
and support; and (iv) internal information
management, which together formed the
ORHAP information systems architecture.

The purpose was to summarize the
information packages and database to support
these broad categories and their information
management functions.

These information databases were developed
and integrated into the ORHAP information
management system—the ASEAN Haze Action
Online Internet and intranet systems. Through
the ASEAN Haze Action Online web site these
information databases can be exchanged and
disseminated among ORHAP institutions and
the public.

Information Packages and Databases

The information packages provided below
are arranged according to information system
architecture given above.

Policy, Planning, and Program Development

The databases that support this information
management function are as follows:

ORHAP/SRFA/NHAP Status Monitoring
System. This information system is a higher-
level search and query engine (index server)
that accesses all the other information systems
in the ASEAN Haze Action Online Internet
and intranet web site (see Appendix 6). Data
maintenance of the site index is performed
automatically by the index server as soon as
new data are added to the system.

Detailed Implementation Plan Information
System. This information system manages the
entire DIP data set at ORHAP, SRFA, and
NHAP levels. This system fulfills the need for
an ORHAP monitoring system since
information concerning the status of actions at

each of the DIP levels will be continuously
available. The data maintenance of the DIP
information system is assigned to the respective
focal points, designated bodies, and personnel
assigned by ORHAP institutions responsible
for carrying out a specific action. DIPs will be
periodically published and distributed separately
as hard copy.

Collaborative Partnerships Program and
Projects Information System. This information
system provides the vehicle to manage
information on all funding agency, NGO, and
private sector programs and projects, and is a
tool to better coordinate development assistance
by matching specific needs to assistance
priorities. A full range of functions—searching,
querying, reporting—is available for planning,
implementation, and monitoring of funding
agency-assisted projects. The maintenance of
this database will be assigned to the respective
funding agency (along with the CSU) and the
coordinator of the assistance project.

Agreement and Protocol Monitoring
System. The Document Center Database
System maintains the data set on agreements
ORHAP
implementation. Data maintenance of this

and protocols to enable
information system will be carried out by CSU
at the ASEAN Secretariat.

Regulatory and Technical Services

The functions of the ASEAN-CSU under
the ORHAP include management of technical
services and support relating to the ORHAP,
SRFAs, and NHAP-DIPs. An important
function is servicing and maintaining the fire-
and-haze Information Clearinghouse, and
maintaining the Internet and intranet. The tasks
also include reviewing, analyzing, and processing
information from fire-and-haze related web sites
for possible incorporation into the ASEAN Fire
and Haze web site (see Appendix 6). This

DIPs will be
periodically
published and
distributed
separately as hard

copy
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ORHAP information management function
would require the following information systems:

Mobilization and Response Information
System. This system is intended to help
maintain information and data sets on field-
level fire suppression, in particular on facilitating
the formulation of FSMP documents,
maintaining the detailed inventory and tracking
system, and formulation of the TEWT, in
conjunction with the Firefighting Resources
Inventory Tracking System. Data maintenance
of the system is carried out by CSU. Future
development of the system will include a status
tracking system to monitor FSMP in each of
the targeted regions and subregions.

Administrative Services and Support

The functions under this category include:
ORHAP monitoring support to, and secretariat
support for, the HTTF; recording and
documenting haze-related meetings; maintaining
and updating the regional inventory of fire
management capability; and monitoring the
regional fire-and-haze response system. This
ORHAP information management function
would require the following information systems:

Firefighting Resources Inventory Tracking
System. This information system contains the
data set on the firefighting suppression
personnel, and suppression and
communications equipment. This system will
keep track of the fire suppression resources at
the regional, subregional, national, and
provincial levels. The firefighting agencies at
the national and subregional levels will be
responsible for keeping this database up-to-date.

Contact Information System. The ASEAN
Haze Action Online Contact information
Database maintains data of all persons and
institutions concerned with ORHAP
implementation. This database is maintained

by CSU.

ASMC and NMS Information System. The
IMS of the ORHAP would require a linkage
with key information and dissemination
activities carried out by the ASMC and affiliated
NMSs. This linkage is available in the
Monitoring Section of the ASEAN Haze Action
Online web site. At present, this section contains
hyperlinks to the web sites of various institutions
specializing in monitoring of fires and haze (see
Box 15). Hyperlinks/linkages in this section
are maintained by CSU.

Training and Skills Information System. An
information system on training and skills of
prevention, suppression, and monitoring
personnel would be required to indicate the
capacity of regional human resources. This
system is implemented in the ASEAN Haze
Action Online—Firefighting Resource
Inventory System, Document Center, and
Calendar. The Firefighting Resource Inventory
System keeps track of firefighting personnel
with the skill level information; the Document
Center maintains the available training and skills
documentation; and the Calendar System
provides the schedule and venue of all past,
present, and future training activities.

Internal Information Management

The system is concerned with information
management functions, which are internal to
ORHAP implementation. These include:

AMME/AMMH and HTTF/SRFA
Decisions and Report Tracking System. The
ORHAP IMS should also provide the means
to maintain, archive, and access decisions and
reports by AMME, AMMH, HTTF, and SRFA.
This system is incorporated in the ASEAN
Haze Action Online Document Center Module
that keeps track of all reports produced by
ORHAP institutions and meetings. CSU
carries out data maintenance of the Document
Center.



General Documentation and Reference
System. The ORHAP’s IMS also comprises an
information system that maintains other
documentation and referencing required for
ORHAP implementation. This system is also
incorporated in the ASEAN Haze Action
Online Document Center that keeps track of
all documentation and referencing required for
ORHAP implementation.

Data maintenance of the Document Center
is carried out by CSU.

Regional Information Center and

Clearinghouse

Based on the assessment of the IMS, a regional
information center and clearinghouse was
established at the ASEAN Secretariat. It includes:
real-time satellite imagery; a continuously-
updated inventory of relevant funding agency-
assisted initiatives; information on past, present,
and future meetings, workshops, seminars, and
training programs relating to transboundary haze;
and numerous other features.

Some Important Fire and Haze Web Sites

* http://www.unifreiburg.de/fireglobe
¢ http://smd.mega.net.id/iffm
¢ http://www.neotecinc.com/wildfire

* http://www.mpch-mainz.mpg.de/~ bibex

¢ http://www.iffm.or.id/>
¢ http://www.mtv.sai.jrc.it/projects/fire

* http://modarch.gsfc.nasa.gov/fireatlas/fires.html
¢ http://www.anu.edu.au/Forestry/fire/firenet.html

Training programs in the operation and
maintenance of the public-access web sites were
formulated and conducted by RETA 5778.
Trainees included ASEAN Secretariat staff who
would maintain the web site’s content, as well
as staff from the Secretariat’s Computer Unit,
who would be responsible for integrating the
web site into the ASEAN Secretariat’s overall
network of computer users. Separate training
programs were conducted for staff who support
the work of HTTF members to ensure that the
latter would have continuous access to the
information posted on the ORHAP intranet.

CHAPTER 5: OPERATIONALIZED REGIONAL HAZE ACTION PLAN

183



184

THE PROGRAM

Notes

29

30

31

32

33

ADTA INO 2999: Planning for Fire
Prevention and Drought Management, 1998.
The application of market-based
instruments to environmental issues was
originally developed to address problems
such as pollution and traffic congestion.
The intention is to use the market system
to reduce negative factors or social cost. A
tradable pollution permit is a market-based
instrument.

The factors determining the choice of
technique are (i) terrain and topographical
features, and (ii) the crop involved. The
techniques in use in the region are the
windrow method, the skyline method, and
the bunching method. Insitu chipping and
accelerated decomposition are technically
feasible, but financially not yet viable.
ADTA INO 2999: Planning for Fire
Prevention and Drought Management, 1998.
Phase | of the Immediate Action Plan—
Field Training Exercise for Prevention and
Control of Land and Forest Fire and Haze
in Riau Province, Sumatra (1999/2000),
funded by UNEP is ongoing.

In addition the MOU for Immediate Action
Plan—Field Training Exercise for
Prevention and Control of Land and Forest
Fire and Haze in West Kalimantan, (2000/
2001) between ASEAN and Australia was
signed on 28 January 2000 at the ASEAN
Secretariat, Jakarta. The Field Training
Exercise is designed to assist local
government officers and the community in
West Kalimantan, Indonesia, to develop a
comprehensive action plan for forest fire
management and their capacity in forest
firefighting. It also aims to monitor forest
fires to prevent them from getting out of
control during the dry season and to develop
a Fire Suppression Mobilization Plan in

35
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West Kalimantan. Australia’s contribution
is $173,000. BAPEDAL will implement
the monitoring and prevention components,
while MOFEC will develop the mitigation
component. RHAP-CSU of the ASEAN
Secretariat will serve as the coordinator for
the project.

Riau and West Kalimantan are regarded
as the first priority areas. Similar Field
Training Exercises will also be conducted
for other haze-prone areas in Sumatra and
Kalimantan.

The two SRFAs currently in place are SRFA
Sumatra, whose membership comprises
Indonesia (lead country), Malaysia, and
Singapore; and SRFA Borneo, whose
membership comprises Brunei Darussalam
(lead country), Indonesia, and Malaysia.
The idea of forming a third SRFA for the
Greater Mekong subregion (SRFA-GMS)
has been mooted. SRFA-GMS has yet to
be officially formed, because the impetus
for this (i.e., extensive large-scale fires
within the GMS) has not yet arisen. SRFA-
GMS would group all ASEAN member
countries through which the Mekong River
flows (Cambodia, the Lao PDR, Myanmar,
Thailand, and Viet Nam). Its formation
would leave the Philippines as the only
ASEAN country not a member of an SRFA.
This deficiency could easily be repaired by
the Philippines joining SRFA Borneo,
which would be fitting, due to the
Philippines’ geographic proximity to the
island of Borneo.

The best case time frame required for
completing an individual FSMP exercise is
18-24 months (Appendix 3).

In East Kalimantan alone, where it has been
estimated that some 95,000 ha of industrial
plantations were burned in the 1997-1998
fires, replanting costs have been estimated
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to be around $20 million (personal
communication from Alastair Fraser,
10 September 1998).

The TAO array consists of about 70 buoys
in the tropical Pacific Ocean, measuring
oceanographic and meteorological data in
real-time via the Argos satellite system.
The objectives of the GCOS program of
WMO include providing the data required
to meet the needs of the climate system
monitoring, climate change detection,
research toward improved understanding,
and modeling and prediction of the climate
system.

Lyons and Weber (1991) developed a
simple burning test to estimate fuel
moisture. The test consists of lighting a
single dead leaf or pine needle, etc.,
representative of the fuel that will burn.
The leaf is held horizontally to be ignited
and then pointed down or up until the
extinguishment angle is found. This test is
repeated a few times to obtain
representative results and the fuel moisture
is related to the angle. Such a simple test if
shown to be valid would be cheap and could
be easily conducted by landholders and
forest rangers.

Canada is also considering another project,
a “Fire Danger Rating System for
Indonesia: An Adaptation of the Canadian
Fire Behaviour Prediction System.” It will
be an important contribution toward
improving the basic knowledge on weather-
fuel-fire and fire behavior relationships.
Dryness maps can be easily and inexpensively
prepared from rainfall data. The rainfall debt
index uses the deficit between average and
current rainfall levels as the sole variable for
assessing the risk of fire.

It may also be possible to reduce the cost
of aerial surveillance by using ultralight

aircraft in some circumstances. The
advantages of this approach are low
operating and maintenance costs, and the
fact that such aircraft may be able to be
manufactured locally. The greatest
disadvantage of ultralight aircraft is their
low average airspeed, which lengthens the
flight time of patrols relative to faster, more
costly aircraft. In some ASEAN countries,
government regulations require that aircraft
used for aerial surveillance be powered by
a minimum of two engines. This effectively
rules out the possibility of using ultralight
aircraft for aerial surveillance, since virtually
all of them are powered by a single engine.
Particulate conversion ratio (PCR) is the
proportion of fuel mass that becomes total
suspended particulates. The ratio is often
measured by the relationship: PCR = 1.83
c/d, where 1.83 represents the constant
that relates to the carbon content of the
fuel that is converted to carbon dioxide, ¢
is the mass of carbon dioxide in 1 m?, and
d the mass of total suspended particulates
in1ms

CO/CO, Ratio: The ratio CO/CO,
provides information about the nature of
the combustion generating haze. For
example, if the ratio is 0.04, it is considered
that flaming combustion is involved. If the
ratio is 0.25 then smoldering combustion
is involved.

% A meteorological instrument using

transmitted and reflected laser light for
detecting atmospheric particles and
pollutants.

4 An appropriate index for use in the region

is the Normalized Difference Vegetation
Index (NDVI), which is derived from a
simple formula that uses data generated
from two satellite channels, one that records
infrared (i.e., heat) information, the other
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recording light (i.e., visual) information.
The NDVI provides a crude estimate of
vegetation health, which makes it an
appropriate means of monitoring changes in
vegetation health and cover over time. NDVI
is considered the most appropriate for the
AMCs, given the recurrent nature of fires
and haze in the region.

Haze transport modeling relates to
numerous issues in addition to the
movements of haze pollution such as the
likely composition of the haze when it arrives
at a particular predicted destination point.
Haze transport modeling thus encompasses
the formation, movement, and dispersion
of haze pollution, as well as its chemical
composition and density, both of which
determine its human health impacts.
Component | of PARTS is being funded
by the
Components 2 and 3 are being funded by

Australian Government.
the US Government under two of the 10
subprojects that compromise SEA-EI.

The Global
Atmospheric Watch program is to provide

purpose of WMO'’s

data, scientific assessments, and other

51

information on the atmospheric

composition and related physical
characteristics of the background
atmosphere from all parts of the globe. The
measurement program includes:
greenhouse gases, ozone, radiation and
optical depth, precipitation chemistry,
chemical and physical properties of
aerosols, reactive gases, radionuclides, and
related meteorological parameters.
Hard-law international instruments are
legally binding in that they include
provisions for sanctions (e.g., trade
boycotts or monetary compensation) in the
event they are contravened. Soft-law
international instruments such as principles
and declarations include no such
provisions. Their purpose is simply to
formally state the intent on the part of the
signatories to take concerted action toward
a mutually agreed goal at some point in
the future.

While NHAPs form part of the overall
system of the ORHAP, the responsibility
for their formulation rests with the

respective national governments.






