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Environmental Science for Social Change (ESSC) in partnership 
with the Philippine Tropical Forest Conservation Fund (PTFCF) 
initially agreed upon an analysis of Philippine forest cover through 
LANDSAT ETM+ (2000-2002). Apart from the remote sensing 
processing, Emmanuel Sambale and J. Andres Ignacio also 
documented comprehensively the technical methodology, which is 
available at http://essc.org.ph/component/option.com_wrapper/ 
Itemid,109/.  

This 2002 data set of ESSC serves as a new baseline for 
comparison with any contemporary images for any part of the 
country as areas specific questions arise and as Reduction of 
Emissions from Deforestation and Degradation + programs develop 
(REDD and REDD+).  REDD+ goes beyond deforestation and forest 
degradation, and includes the role of conservation, sustainable 
management of forests and enhancement of forest carbon stocks 
(http://www.un-redd.org/AboutREDD/tabid/582/language/en-
US/Default.aspx). 

This analysis and write-up is the basis for much research and 
appropriate action planning.  
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Introduction 
The purpose of this study is to contribute to the improved 
management and protection of resources in the Philippines by 
knowing better the geography and history of forest loss, the where, 
the how, and the why of human interaction.  Management is crucial 
to sustaining the ecological services, cultural integrity, biodiversity, 
livelihoods and welfare of our people and the broader environment. 
 
This publication raises the critical questions we must face in this 
coming decade.  What forests we have are inadequate to meet the 
present needs of a sustainable landscape, not to mention climate 
change and national power demands, yet we fail to adapt to the 
increasing risks and lack of sustainability of our environment.  We 
must reckon with the shifts that are occurring in our forestlands and 
demands we are putting on ecological services especially water 
distribution. 
 
When ESSC published the Decline of the Philippine Forest 1900-
19991, it confronted us with a visual loss of green where we could 
not help but ask, “What happened?” accompanied by “How could 
we have let this deforestation and degradation happen?” 
 
Over the last decade there is a continuing struggle with carabao 
logging notorious in the Sierra Madre – Cagayan, Isabela and 
Aurora – but ongoing in many other provinces seriously degrading 
forest density and security.  The expansion of temperate vegetables 
in the Central Cordillera, noticeably Mount Data and other 
provinces, is destroying critical high elevation forests and this is 
despite the deeper cultural identity, values and control of these 
lands. 

Countering this is the out-migration from many upland areas as in 
Samar, where the land originally cleared is now regenerating with 
scrub that has become tall and is not being burned.  More people 
travel to Cebu and see the road to Toledo, where surprisingly dense 
vegetation is growing along the hillsides of the central ridge.  Just 
on the road from Tacloban City to the airport, high scrub is 
emerging.  This pocket emergence of vegetation is happening in 
many upland and even semi-rural areas where people are drawn 
into work that does not make them so dependent on upland 
cultivation and foraging for fuel wood. 

Many areas in the Visayas and Mindanao especially during the 
2010 El Niño are burning out of control.  We appear to be culturally 
pyromaniacs, and we love fire.  Fires do not usually happen 
because, as we learnt in science class, a broken bottle 
concentrates the sun s rays and causes ignition.  People like to see 
a blast; posporo or a cigarette butt brings about the same result as 
the scientific experiment, but much faster!  Just to watch something 
burn gives a momentary sense of awe; adults so often like to be 
children; the fire may be literally ningas cogon but the result is long-
term.  Fire can be used and generally controlled for specific clearing 
purposes, but less and less do kaingeros prepare an area for 
controlled burning, allowing it burn up to the ridge and beyond.  One 
hectare of kaingin poorly prepared can result in a hundred hectares 
of reinstated wasteland.  The repeated uncontrolled burning in the 
uplands may be fun, no one intends to do harm, but it is doing great 
damage.  The loss of nutrients to the atmosphere, loss of 
vegetation to hold and protect the soil, baking of the soil and 
increased runoff and erosion along with the greater carbon release, 
and added to these is climate change, we defiantly make the 
situation worse. 
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In Mindanao, armed groups continue to engage in both large- and 
small-scale logging by thinning the forest and increasing its 
vulnerability while furthering at times the extraction by locals.  
Community forest management agreements and CADTs can be 
slow off of the ground, often contributing to frustration and loss of 
opportunity and capacity development along with livelihoods.  
Selling falcatta and plantation pulpwood is, in places, an unsure 
engagement, whereas mahogany and gmenila can at least be dried 
and used for local consumption.  Private logs from plantation areas 
in the Caraga Region needs transportation papers and is subject to 
extortion by some checkpoints and remains a problem for many.  
This confusion in general only adds to the poor management of our 
resources. 
 
People need to realize that forests don t grow like plantations.  We 
cannot simply plant out our own trees like lauan as a plantation on a 
grassy hillside; it is not their natural environment.  Only pioneer 
species like macaranga or those from drier environments and 
grasslands can survive these conditions.  I have some lauan 
seedlings I germinated in bags on the Ateneo campus for planting 
out in the provinces.  They are watered continuously but watering is 
not enough.  They are in the shade but the dry heat and afternoon 
wind is scorching the leaves and the plants are withering.  Even the 
air they “breathe” or are bathed in sniffles them and they need an 
aerial sprinkler system.  The atmospheric moisture in a forest is 
much higher and not only does the forest give shade and protects 
plants from the sun s rays but also protects from the dry winds 
providing the humidity for the evapotranspiration needs from 
seedlings to emergent trees.  We have changed the environment so 
much that we cannot just go plant what once naturally grew in an 
area.  We have to recreate the environmental context of old, 

especially the moisture.  This can be done at times with narra and 
molave and naturally deciduous trees of the Philippines.  Otherwise, 
we will only be able to plant, dry season species and ocean island 
species: gmelina (from India), mahogany (from West Indies), 
falcatta (from Southeast Asia and Pacific) and others. 
 
This moisture that is made available by the forest is known as green 
water.  Green water in the Philippines is what makes the Philippines 
the wet tropics.  We know about blue water and brown water, but 
water that evaporates or is returned to the atmosphere through 
plant transpiration and evaporation from (once very extensive) 
foliage is called green water.  Our environment is not simply 
sustained by the rainfall volume, but the thin invisible atmospheric 
blanket of moisture originally not much more than 40 meters 
provided by the natural forest cover.  This potential 
evapotranspiration rate is the most critical water measurement of 
sustainability and most rapidly changing aspect of our environment. 
 
There is purpose behind the detailed analyses and discussion of 
forest statistics in this text.  It is the refining of what we already 
know and reviewing for better planning and management.  This is 
not a statistics game of playing numbers and trying to gain 
popularity points.  The numbers are quantitative, the categories are 
qualitative to which we attribute certain values and needed actions.  
First, the “refining” of what we know today requires us to have 
reference points in the past.  We use the 1987 and 2002 data 
applying the same methods and categories of old for consistency 
while increasing the quality measures; in this way we can confirm 
the changes. 
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Second, categories of forest types need to be more detailed 
because we need a more critical analysis of the changes.  What we 
had in the uplands before were basically primary, including mossy 
which was not commercially viable for logging, secondary (logged-
over) scrub and grassland.  Beyond these four categories, I would 
highlight three sets of changes.  “Scrub re-growth” is now 
widespread and has many different associations and patterns with 
interim and final climax vegetations.  This is an ecological 
phenomenon we must carefully study and accompany in our 
management.  Bamboo for example is becoming more dominant in 
the Visayas, at least in areas of regeneration, and needs specific 
and careful documentation. 
 
Third, the classical works of W.H. Brown2 and N.H. Whitford3 a 
century ago have never been surpassed and are the best-detailed 
documentation of our natural forest associations.4  These seem to 
have been forgotten except by a few dedicated biodiversity 
specialists who keep clamouring for area specific protection and not 
just the counting of the nation s total figures of protected areas.  
Brown and Whitford identified six main associations traditionally 
identified: lauan, lauan-hagachac, yakal-lauan, lauan-apitong, 
tanguile-oak, molave, along with mangrove (in which there are 
many more associations), beach, pine and mossy forest.5  We may 
have 106 protected areas of 3.4 million hectares, but is it really 
protected and does society know and value what is protected?  
Barely.  

When we change classifications, we change the parameters by 
which we measure the area and quality of the forest.  DENR s 2002 
change in categories is detailed and so accounted for and is valid.  
When we change what gets categorized as forest, we change the 

goal posts.  That s well and good if we do so in a way that still 
allows us relate to past data and if the new classes do not just 
widen the goal posts to include classes of vegetation that are not 
really typical of the tropical rainforests of our climate. 

DENR now follows FAO s classification for worldwide integration of 
data and these classifications are presented under the section on 
definitions.  This is necessary and has the value of international 
comparison.  However we are tropical and have an island context.  
We need a detail within those classes that does not blur the 
differences between high quality natural forest associations in given 
sub-climates and geological formations and the various tree 
plantations for wood, pulp, fruits, oils, and resins.  Some of the new 
categories of what is considered forest cover, if applied to the 
Philippines, will greatly increase the final figure, but would not relate 
to forest in a moist tropical sense.  Increased forest cover always 
makes us look good but we lose sight of the critical threats that 
most of our forests face if we simply play the numbers game. 

Ten years down the road from “Decline of the Philippine Forest,” 
there is much we have learned.  The forest cover of 1999 at 18.3% 
was based on projections of a 100,000-hectare loss per year since 
1987.  The maps were used in biodiversity planning of priority 
areas, Indigenous Peoples  ancestral rights, mining area impact and 
provincial priority land use planning.  The mapping exercise also 
gave us two scenarios for 2010, one projecting the status quo and 
the other for more community-based engagement.  More shocking 
projections were the 2010 status quo resulting in 6.6% cover, or a 
degree of recovery based on community and local government 
initiatives to 19%, in other words, stabilization.  The status quo did 
not continue.  Second, communities in general were not empowered 
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to manage the degrading lands given to them with inadequate 
capacity building and easy market development.  The loss of forest 
area is not seemingly great, but clearly major forest areas are 
thinning gravely. 

The justification for not cutting the last tree has advanced beyond 
being viewed as an NGO anti-logging agenda and has taken center 
stage in an environmental discussion of national urgency.  The 
1997 El Niño and its reoccurrence in 2010 make us more aware of 
the facts about water and energy supply.  We are also aware of 
crop failure and the wilting point of many of our food crops due to 
the lack of green water.  We understand how destructive incipient 
carabao logging is, burning cogon hillsides (not kaingin) for 
extensive maize cultivation every three to five years, limited 
community forest management with barely improved livelihoods, 
overrunning of forest areas and communities by some mining.  The 
scenarios did not give us answers but a way of checking off where 
we were going and what was important to look for. 

We must add to this visioning today the projections for climate 
change, changes for example in our water regime and cropping 
systems. 

This text scientifically analyses forest cover data for the Philippines 
in a way intended to engage more science students than academe, 
so that they can learn more and question more about the 
Philippines.  As soon-to-be managers of this land, these young 
corps of science students need to manage not by the textbook but 
through an ability to know reality, use intelligence in articulating the 
problem, and command a compassion for the needs of our people 
and a commitment to do the work that is demanded of us. 

In the present forest data discussions, there are several things 
worth clarifying to get a better baseline and context for improved 
management.  As a learning tool, a set of questions follows that 
might provoke other questions or general thoughts to show why we 
would want to know these facts and how we could possibly use 
them.  The answers and the use are generally found in the text. 

Questions we can answer

We love to speak of our 79 provinces and 7,711 islands but there are 
further questions, possibly trivial but worth knowing. Basic facts about 
Philippine geography and forest we might care to learn: 

• Number of landlocked provinces (Annex 1) 
• Number of provinces with coastal waters (Annex 1) 
• Number of provinces with mangrove areas (Table 9) 
• Number of provinces with mountains > 1000 meters (Table 5) 
• Number of provinces with mossy forest (Table 5) 
• Number of provinces that have lost their mossy forest (Table 5) 
• The largest to smallest provinces (Table 4, column A) 
• The largest to smallest province coastlines (NO DATA) 
• Provinces with greatest to least upland area (Table 4, column B) 
• Provinces with greatest to least percent forested upland areas 

(Table 4, column E) 
• Provinces with greatest to least forested upland area (Table 4, 

column F) 
• Islands with multiple provinces (Annex 1) 
• Island provinces (Annex 1) 
• The cluster island provinces (Annex 1) 
• The islands per province of the 7,711 islands (Some DATA) 
• The sizes of our islands, largest 11, 50, 100, 700, 7,711 with forest 

(Some DATA)
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1. Figures about Forests in General 
The usual forest figures we hear of are those for the total forest 
area - the “biggest” amount.  These collective figures are valuable 
for “pogi points” and to say such and such a province has the 
highest forest cover.  But if we are concerned more about the 
context and management, we need to make a distinction and look 
at the type and distribution. 

The first satellite mapping of the country was done in 1987 as 
logging wound down.  The next complete data set is for 2002.  
ESSC puts the figures for 2002 at 21.7% while DENR puts them at 
24.4%.  This reflects both a slowing down in the rate of 
deforestation but also a diversification in its degradation.  For 
DENR, both primary and secondary (closed and open canopy) 
forest slightly reduced since 1987, while pine forest significantly 
increased along with plantations to close the gap, Table 1. 

ESSC figures present a difference of 10% or a 2.2% further loss in 
forestland cover, but the difference is relative.  General figures for 
forest cover did not change greatly in the last 20 to 25 years, but 
the forest did.  There is a shift occurring that we must reckon with 
on several counts.  Area calculations for Cotabato, Davao, Isabela, 
and Zamboanga cities are included in their province origin, i.e. 
Maguindano, Davao del Sur, Basilan, and Zamboanga Sibugay. 

Forest cover here is a general term and of course includes 
mangrove, and for government, plantations.  Mangrove and 
plantations have little bearing on the overall forest figures generally 
being 10 percent or less of the total forest cover of a province, 
except for a few of the small islands and extensive coastlines which 
will be discussed later. 

Table 1: Forest Cover Comparison, 1987 to 2002 

 

The plantations, when viewed separately, also highlight the extent 
of degradation in some provinces and how this is being partially 
overcome, but this is discussed later.  It would be good to study the 
figures for mangrove and plantations separately as they have very 
different environmental terms of reference and need particular 
consideration.  These overall figures just help us see the need and 
understand how to unpack general figures to get the insights as to 
what they translate to. 
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The list of the top ten provinces1 with forest cover includes: 
Palawan, Isabela, Agusan del Sur, Cagayan, Apayo, Aurora, 
Surigao del Sur, Bukidnon, Quezon and Eastern Samar, with 
Samar, Lanao del Sur, Davao Oriental, Nueva Vizcaya, Quirino, 
Kalinga, Nueva Ecija, and Occidental Mindoro, all having areas 
above 100,000 hectares, Table 2. 

Metro Manila also has a reported 2,790 hectares of open canopy 
forest; this is really plantation species in the vicinity of La Mesa 
Dam.  There is now a new category of parklands under FAO and 
this can be used for such areas especially when dealing with cities. 

The most recent data we have is 2002 and in terms of national 
coverage there is 12% difference between DENR-FMB s data and 
that of ESSC.  DENR-FMB data reports 7,169,668 hectares, while 
ESSC is 6,410,646 hectares.  If we remove 329,581 for plantations 
that ESSC did not include, there is a 7% difference, Table 3. 

Regarding the national data of 2002, four points can be made using 
Table 3: 

• The original SSC imagery is no longer available hence ESSC 
digitized the printed maps at a scale of 1:50,000.  There is a 

1 Province: In the development of this dataset, 80 provinces are presented; Metro 
Manila (17 cities) is presented as a “province” area.  This allows for much easier 
clustering and division of provinces into top or bottom 10 or 20 provinces etc.  All 
other cities (120) are absorbed into the surrounding province, a more effective use 
of forest data at a national geographic level.  However, it is very important that 
every city has a clear local definition of its land area, natural ecosystems from 
mountain to coast, biodiversity, watersheds and land cover for prioritization in land 
use planning, as with all provinces and municipalities. 

116,000-hectare difference (approximately 3x3 square-kilometer 
difference) between what the published figure and what ESSC 
digitized.  Therefore we take the SSC published figures as 
accurate of that time. 

• ESSC wants to be directly comparable to the forest 
classification used by SSC and so maintains the forest type of 
mossy and does not include mixed broadleaf, orchard, 
plantation, forest (refer to table of definitions) as used most 
recently by DENR. 

• Mossy forest is assumed as incorporated to the closed canopy 
forest by the FMB though it may be actually a very low and thin 
crown at higher elevation.  It is in fact a mature, unlogged 
primary forest.  

• ESSC did not have a category for plantations and to the best of 
ESSC s ability, did not include as forest the rubber plantations 
nor plantations of alien pines and other wood or fruit-bearing 
species.  If we look at the total figure of DENR-FMB minus the 
plantations, there is a 303,840-hectare difference, 
approximately 6x6 kilometer difference – with forest being 2,532 
square kilometers.  If the Philippines is 29 million hectares of 
land and we were to put that in a cube, then it is 5,454 
kilometers square.  Our forests would only cover one corner of 
this at best. 

Second, the province figures for the different forest covers of DENR 
and ESSC are significantly different in a number of cases.  We can 
take the ten provinces where FMB has higher figures than ESSC 
and ten provinces where ESSC has higher figures than FMB.  This 
is a good way both to “calibrate” the differences but more 
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strategically to look at what is happening on the ground.  ESSC 
leaves out plantation figures when looking at total forest figures and 
also mangrove when wanting to focus on the uplands.  These types 
are dealt with separately and we can have less of the confusion of 
types and location difficulties. 

This is significant as we looked at approaches to forest 
management for the coming decades so that we seriously 
understand where it is we have to act and how it is we have to act.  
This means we need increased information specifically on what 
exists on specific areas and what would be most beneficial and 
most practical to implement. 

Benguet has the worst forest cover in Cordillera and this is 
explained by a history of clearing and mining.  The traditional pine 
forest extends from there up to Abra, but there is a shift in density of 
pine that needs to be understood.  Pine forest area shows a major 
increase over the last 15 years from the SCC 1987 figures of 
81,200 to DENR-FMB figures of 200,833, that has more to do with 
classification, probably pine density than newly increased cover. 
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Table 2: Total Forest Cover, Philippines 2002 
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Table 3: Philippine Forest Cover, ESSC 2002 
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2. Questions about Upland Forests 
We have long ago logged and cleared our lowland forest for 
agriculture, except for a little swamp forest.  Most of our lower slope 
forest is gone, leaving us primarily with pre-montane and montane 
forest in what is now the higher elevations of what is defined by the 
DENR as uplands.  In 1999, we knew that 53% (now 51%) of the 
Philippines was under DENR management, but we did not know 
clearly where.  We still don t see it as all the monuments are not in 
place, but for a national overview or provincial picture we now can 
show that by the map of slopes of 18° and greater above 100 meter 
elevation where the uplands2 are (Table 4). 

We can look at the provinces and rank them according to what the 
percent of the province is upland (Table 4, column D).  (Please 
see end section for the definition of uplands and for information on 
the use of provinces.)  Then we can look at what percent of the 
upland has forest (Table 4, column E). 

It is not surprising that the top seven provinces with predominantly 
upland areas are in the Central Cordillera, Luzon, and that half of 

2 Upland: this is the same as defined by the DENR “any land of a slope greater 
than 18 % and above 100 meters…” but some particular areas of exclusion are not 
known, so the general definition of upland rather than forestland is used here.  “No 
land of the public domain eighteen per cent (18%) in slope or over shall be 
classified as alienable and disposable, nor any forest land fifty per cent (50%) in 
slope or over, as grazing land,” PD 705, http://www.lawphil.net/statutes/ 
presdecs/pd1975/pd_705_1975.html. “…Most of this forest has been situated in 
the "uplands," defined today as equal to or greater than 18 percent slope.” ESSC 
(1993), “Upland Philippine Communities: Guardians of the Final Forest Frontiers,” 
[http://www.asiaforestnetwork.org/pub/pub07.htm]. 

our provinces have 48% or more upland areas.  It is noteworthy if 
not a surprising reminder that the provinces with the greatest 
upland areas (Palawan, Isabela, Cagayan, Quezon and Agusan 
del Sur) are not in this group as their land areas are the largest in 
the country and include much lowland.  These provinces along with 
Bukidnon are the 6 largest provinces in the country (Table 4, 
column A).  The actual area of upland per province is in column B, 
which is ranked in column C.  There is a slight difference as against 
total forest cover 
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Table 2), which is not surprising: provinces of Palawan, Isabela, 
Agusan del Sur, Cagayan, Aurora, Surigao del Sur, Bukidnon, 
Quezon, and Eastern Samar are not in the top 10 upland provinces. 

What is the point of discussing these figures? 

• The percent of upland in a province indicates how much of a 
province is under the control of the DENR to some degree, but 
more especially how much of the province is headwater for that 
and the neighbouring provinces.  It highlights, for example, how 
important the particular province is in the island or broader area 
in terms of water generation. 

• The percent of upland in a province can focus our thoughts on 
the general relationship between intensive agriculture and 
upland areas and the distribution of resources and priorities of 
province development and infrastructure. 

• When we ask more specifically what is the percent of upland 
with forest, then we can look more critically at how well the 
uplands is being managed, how well the water resources are 
being protected and the strategic values of certain forest related 
interventions.  At a later stage we will come to see how 
important this is in the reforestation programs of the 
government.  

• For a few of the provinces: Agusan del Sur (wetlands), Eastern 
Samar (along the low ranges) and Tawi-tawi (fringe costal 
plain), they have more forest not only in the uplands but also in 
lowland areas.  Provinces with forest below 100 masl include: 
Eastern Samar, Northern Samar, Isabela, Cagayan, Palawan 
and Agusan del Sur.  Provinces with forest between 100-500 

masl include: Surigao del Sur, Agusan del Sur, Sultan Kudarat, 
Sarangani, Davao del Norte (northern part connected to Agusan 
del Sur), Eastern Samar, Samar, Palawan, Zamboanga del 
Norte, Quezon, Bulacan, Aurora, Isabela, Cagayan, Apayao, 
Nueva Ecija, Bataan.  Specific to Eastern Samar, lowland 
forests (below 500 meters) are found along low elevation 
mountain ranges from the town of Maslog (in the north) to Lawa-
an. 

Ranking of provinces according to those with greatest to least 
percent forest in their upland (Table 4, column E) is the most 
important for action.  The results may surprise some: Tawi-tawi, 
Eastern Samar, Agusan del Sur, Lanao del Sur, Surigao del Sur, 
Isabela, Cagayan, Palawan, Aurora and Apayao have the greatest 
cover and these last two are the only provinces with more than 50% 
upland area.  This shows that provinces of mainly uplands are 
greatly degraded.  Other provinces with more than 50% of their 
uplands forested, a touch-and-go situation, are Northern Samar, 
Samar, Bulacan, Batanes, Quirino, Quezon, and Kalinga.  In these 
provinces with 50% or more cover, there are over 4,000,000 
hectares of upland. 

The problems become really evident in the next leg, those between 
30-50% cover of their uplands and include such provinces as 
Bataan (46%), Mountain Province (45%), Basilan (45%), 
Catanduanes (43%), Surigao del Norte (42%), Davao Oriental 
(41%), Sultan Kudarat (39%), Agusan del Norte (39%), Leyte 
(38%), Lanao del Norte (38%), Compostela Valley (37%), Southern 
Leyte, Aklan and Nueva Vizcaya (36%), Bukidnon and Nueva Ecija 
(35%), Ilocos Norte (34%), Camarines Norte (33%), Misamis 
Occidental (32%), Romblon (31%), and South Cotabato (30%).  
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These combined have more than 200,000 hectares of upland.  
There are still critical provinces that are even worse off, with more 
than 200,000 hectares of uplands and as low as Cebu (2%), Negros 
Oriental (9%), Davao del Sur (17%), Cotabato (18%), Negros 
Occidental (18%), and Benguet (20%).  How many times do these 
provinces emerge in discussions on water shortages issues?  The 
dams of Ambuklao, Biga and San Roque all drain from the uplands 
of Benguet and Pangasinan; two provinces with poor natural 
vegetation cover. 

There are some interesting “anomalies” like Tawi-tawi having the 
highest percent of forest on both its uplands and lowlands, so much 
so that it appears tops!  Though it is so small in comparison to 
Palawan or Isabela, Tawi-tawi is not a “nuisance candidate” and we 
can learn from the people why they have not reduced their 
mountains to a barren landscape. 

Provinces with smaller areas of upland and lesser cover are not to 
be ignored and obviously have problems they need to address, but 
the point here is to show how big the problem is.  Some of these 
figures are disputable given DENR analysis; the point that cannot 
be avoided is the seriousness of the specific realities of so many of 
our provinces.  This may need to be further validated as to the 
conditions on the ground and discussed as to the history and future 
potential.  These provinces show particularly critical context for 
watershed management and are usually poorly off for biodiversity 
conservation and like many areas have little adequate socio-cultural 
infrastructure and economic livelihood incentive for land use. 

With a better understanding of how we define the uplands and how 
much cover is lacking and where it is lacking in the uplands we 
better understand the reality of forest degradation, that simply 

saying we have 20 something percent forest.  In this way we learn 
what are the critical provinces, that is, those with high percentage 
uplands and low forest cover with a need for rehabilitation that 
includes reforestation.  So when the youth go beyond planting along 
the road sides for high school projects maybe we can look and 
developing corps (like Palawan) to go out and plant and nurture for 
a year in an adopted province or watershed. 
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Table 4: Natural Upland Forest, Philippines 2002   
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3. High Elevation Forest as Mossy Forest 
The mountain provinces, our watershed provinces, highlight the 
ecological and natural resource management perspective of our 
environment.  More generally, those provinces with greatest 
ecological services regarding water and often biological diversity 
because of the altitudinal range, have high mountains and much 
mossy forest (Table 5). 

When we live in the lowlands and look to the mountains we have a 
vey different view, attitude and experience of what mountains mean.  
A primary distinction that we don t give enough weight to is that the 
mountains are home to the people who live there and society, as it 
is primarily lowland-based, often misses out on the needs and the 
values of the uplands yet holds unrealistic expectations of these 
communities.  Society is only now learning the value and meaning 
of “watershed” provinces.  Even though President Ramos declared 
Bukidnon a watershed province in 1999,6 there has been little 
advancement in management strategies since.  Roads get 
constructed through primary forest without even consultation. 

The first detailed study of mossy forest was on Mt. Makiling where 
its range is 1,020 to 1,050 meters.7  Other area descriptions identify 
mossy forest as beginning at 900 meters8.  In the case of 
Mindanao, for mountains that are approaching 3,000 meters: Mt. 
Apo, Mt. Kalatungan, Mt. Kitanglad, Mt. Malindang, and Mt. 
Sumagaya mossy forest is highly evident at 1,200 meters up to 
about 2,500 meters.  Depending upon the size of the mountain the 
Massenerhebung effect is noted where the higher the mountain and 
the larger the mountain block the higher up the different forms of 
vegetation may occur. 

Similarly the reverse applies to mountain ranges that are lower 
where mossy forest is found lower elevation all the more so if the 
ridges are subject to orographic effect of monsoon seasonal rains.  
Local people along the Pantaron Range of 1,000-1,500 meters 
identify lagiit and saldab forests.  Lagiit is premontane tangile-oak 
association of a less dense but greater than 25 meter canopy with 
tree bolls covered in moss.  Saldab or forest with thick moss 
covering and Sphagnum sp. on flat areas or crevices is more like a 
forest of moss and occurs above 1,000.9 

Moss is often prominent on ridge forests, which are brushed by the 
seasonal rains and continuous daily convectional rains.  In these 
cases moss occurs at lower elevations starting around 900 meters.  
The elevation of mossy forest is variable in that it is affected by the 
surrounding topography and climate pattern.  A coastal cliff line 
facing the low oncoming rains of the oceans as with Hawaii 
generally has low elevation cloud forest.  There is no such 
environment in the Philippines.  Our eastern coastline though 
mountainous has a narrow coastal strip with the mountains 
sweeping down to the sea. 

As most of the mountain areas of the Philippines are in the area of 
up to 1,500 meters, rather than the few mountains peaking at 2,500 
or above, it is expected that mossy forest in general is starting at 
lower levels than on Mt Apo.  In this report the elevation of 1,000 is 
taken for the country an indicative elevation of a critical transition in 
the hydrological and biological change occurring at high 
elevations.10 

Rainfall is estimated to increase 1000mm over the first 1000 meters 
elevation but with convectional cloud formations hanging around 
600 to 1,000 meters (depending upon the land cover and heat of 
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the surrounding valleys or plains) the rainfall rapidly doubles or 
trebles.11  Temperatures decrease by 6°C for a 1,000-meter 
elevation increase degrees.  Elevations above 1,000 meters play a 
major role in water generation of our island complex. 

Table 5: High Elevation Forest (Mossy), Philippines 2002 
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4. Forests Over Ultramafic Rocks 
Forest overlaying ultrabasic or ultramafic rocks show differences.  
There are many outcrops of ultrabasic rock and this mineralization 
has an impact on the trees.  Ultramafic rocks, which are also 
referred as ultrabasic rocks, are characterized by having very low 
silica content of less than 45% but generally have above 18% MgO, 
high FeO, low potassium, and usually consist of 90% mafic 
minerals, which are dark coloured, associated with the high 
magnesium and iron content. 

Ultramafic forest is not a rare forest type in the Philippines.  Areas 
of dark-coloured soil are indicative of a high level of heavy metals 
such as nickel, chromium, iron, and magnesium.  This type of soil is 
not highly fertile but there are plants that have adapted and thrive in 
these areas.  Structurally, ultramafic forest is greatly influenced by 
geologic factors and movements that led to its upthrust and 
exposure beyond the sedimentary rock. 

The Philippines is regarded as having a complex geological origin.  
Recent paleogeographic models consider the archipelago to be a 
grouping of ophiolite terrains, island-arc, ocean-basin, and 
continental fragments of different origins and ages.12  Ultramafic 
forests generally coincide with the ophiolite belts in the country.  
Ophiolites are in the section of the earth s oceanic crust and upper 
mantle that were uplifted or exposed within the continental crustal 
rocks.  These are composed of sequences of peridotites, dunites, 
pyroxenites, gabrros, diabases, chert-spilites, and pelagic 
sediments, which are formed by seafloor spreading in mid-ocean 
ridges, back arc basins, island arcs or leaky transformes.13 

In the Philippines, ultramafic forests are found in Zambales, Sierra 
Madre, eastern Bicol, Palawan, eastern Leyte, Antique, central and 
eastern Mindanao, Zamboanga, Basilan, Sulu and Tawi-Tawi.  
Some of the ultramafic forests on Palawan are only two to five 
meters tall and contain a unique flora including, among others, 
Planchonella sp. and the heavy metal indicators Scaevola 
micrantha, Brackenridgea palustris and Exocarpus latifolius.  Other 
tree species include Ochrosia glomerata and species of 
Gymnostoma, Suregada, Archidendron and Pouteria.  The Mt. 
Victoria area is the largest region of ultramafic forests on Palawan 
and is home to the endemic tree Embolanthera spicata, one of only 
two species in the genus (the other being in Indo-China).  On 
Dinagat Island, the northeastern tip of Mindanao and northern Leyte 
the ultramafic forest contains the endemic tree Xanthostemon 
verdugonianus14. 

The data about ultramafic forests are limited, and need further 
investigation particularly on their unique vegetation-types.  These 
are the areas subjected to mining exploration and are under great 
risk of damage and in some cases total loss if open mining results 
as in areas of Surigao.  The re-growth of these areas, much studied 
by some of these companies, is not necessarily with species 
endemic to the area. 
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5. Coniferous or Pine Forest 
Over the centuries, natural pine in the Cordillera was likely selected 
out of a broader forest mix in many areas becoming the primary 
species.  Pine is a pyro-climax reinstated by fire and keeps its 
dominance in areas affected by fire in the range of 800 to 1000 
meter elevation.  Eleven provinces have pine forest ( 

Table 6). 

Benguet pine (Pinus insularis) is considered the same species as 
the Khasi pine (Pinus kesiya) of the Khasi tribe in Northeast India.  
This pine occurs across the rest of East and Southeast Asia as the 
three-needled pine.  Mindoro pine (Pinus merkusii) is otherwise 
known as Sumatran pine, a two-needled pine found in Indonesia.  
Both species are indigenous but not endemic in the Philippines.  
Data sets show significant differences between 1987 and 2002 
where obviously something changed in the classification to allow for 
the sudden increase or there was a gross underestimation in the 
past.  There is a 247% increase on the 1987 closed canopy 
coniferous, defined by DENR in 2002 as the highest density >75% 
not even > 40%, let alone > 10 < 40%.  Open canopy coniferous 
forest category is not used in the DENR classification, but may well 
be included in the future.  However, there is a need to validate this 
in relation to the observed expansion of vegetable gardens in pine 
and mossy forests in Mountain Province, Benguet and Ifugao.  The 
expansion of farmlands continues to threaten the forests (pine and 
mossy) and watersheds in Benguet.  According to the DENR, an 
average of 220 hectares of forestland are being converted every 
year into vegetable gardens.15  

 

 

Table 6: Coniferous (Local Pine), Luzon 2002 
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Table 7: Definitions of Coniferous Forest 

SSC 1987 FAO FMB 2002 ESSC 2002 

Closed Coniferous Forest (FCC) - Forest with predominance (more than 75 percent of 
tree crown cover) of trees of coniferous species. Where trees in the various storeys and the 
undergrowth cover a high proportion (>40 percent) of the ground and do not have a 
continuous dense grass layer. They are either managed or unmanaged forests in advance 
state of succession and may have been logged-over one or more times, having kept their 
characteristics of forest stands, possibly with modified structure and composition.  

Pine Forest (Fp) 
Forest dominated 
by Pinus species.  
Growing at high 
altitudes with a 
distinct dry season. 
Estimated cover: 
81,200 hectares Open Coniferous Forest (FCO) - Formations with discontinuous tree layer with coverage 

of at least 10 percent and less than 40 percent. Generally there is a continuous grass layer 
allowing grazing and spreading of fires.  

Coniferous forest - 
forest with predominance 
(more than 75 percent of 
tree crown cover) of 
trees of coniferous 
species.  
Estimated cover: 
200,833 hectares 

Coniferous - Forest with 
predominance of trees of 
indigenous conifers: Pinus 
insularis (in the Cordilleras) and 
Pinus merkusii  (in Zambales 
and Mindoro).  Elevation range 
between 500 to 1500 masl.  
Estimated cover: 85,154 
hectares 
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6. Wetlands or Swamp Forest  
Our wetlands serve as a traditional source of protein and livelihood 
for many people.  As an area of biodiversity, they are of great value 
both nationally and internationally as great sanctuaries.  Wetlands 
or freshwater swamps play a critical role in ecological services 
particularly in containing floodwaters in critical river systems. 

The swamp forest of Agusan still exists with 31,108 hectares: 
closed-canopy 9,466, open-canopy 21,642 and permanent water 
covering 1,138 hectares.  Liguasan Marsh has approximately 
53,446 hectares of "permanently" water logged areas, Table 8.  
There are no significant forest areas within the marsh detected, 
using both LANDSAT data and other high-resolution images.  
Candaba swamp is approximately 32,000 hectares where water is 
seasonally drained for rice production and fishponds.  There is no 
forest but there are areas of grasses and sedges.  DENR-FMB 
classifies these areas as wetlands and estimates the area of 
seasonal water high and vegetation. 

Designated wetlands are key area indicators of natural flooding: 
how the local landscape is designed to deal with intense rain and 
large catchment areas.  The difficulties arise when we fill them up 
and use them for other purposes.  Marikina Valley is such a critical 
environment.  In maps of 1947, the major area of 13,428 hectares is 
marked clearly as marsh.  But by 2002, the area is fully urbanized 
and no flexibility was allowed for river flooding and meander 
change.16 

The integrity of the Agusan Marsh as a wetland ecosystem was 
visually lost by conversion to irrigated agriculture, mainly rice and 

seasonal maize.  It is usually inundated or saturated with water all 
or part of the year such that the extent, duration, and frequency of 
the inundation are sufficient to support vegetation that is adapted to 
saturated soil conditions.  The diversity of the ecosystem and 
habitats within the marsh make delineating the boundaries difficult.  
To date, the DENR-NIPA identified seven habitat types in the marsh 
namely: 1) open water ecosystems, 2) flowing waters, 3) 
herbaceous swamps, 4) scrub swamps, 5) swamp forests, 6) 
riverbank habitat, and 7) inundated forest type17.  Although these 
habitats are unique, the survival of one habitat is dependent on the 
intricate relationships it has with the other habitats.  Another 
consideration is the seasonal variations in the area's vegetation and 
wildlife.  Proper delineation means being able to consider the actual 
area or coverage of the habitat vis-à-vis seasonality. 

Table 8: Wetlands and Swamp Forest, Philippines 
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7. Mangroves another Unique kind of Forest 
Mangroves are a very special environment of the coastal areas 
and need to be treated distinctly.  We need to know and map the 
coastal areas that not only have mangrove but also could support 
(or had in the past) mangrove.  This will also distinguish ecosystem 
areas of cliff, beach, seagrass and beach forest and knowing more 
intimately the estuarine zones.  The easiest way for now is to simply 
rank according to the greatest areas of mangrove and see what we 
learn from it.  In some areas, there is a need for detailed 
classification as otherwise fishponds are included and bloat the 
figures. 

Sulu and Tawi-Tawi appear in the top ten provinces with extensive 
mangrove, Table 9.  Basilan is extensive also while in Guimaras, it 
is the main forest vegetation until we start to count mango 
plantations as forest.  Those with extensive coastlines include 
Camarines Norte, Marinduque, Masbate, Bohol, Zamboanga del 
Sur and Sibugay, all with significant cover, while Pampanga has so 
little forest cover that mangroves are the major cover. 

There are 65 provinces with a coastline, but Batanes does not have 
the right geology and currents to result in coastal mud or silt for 
mangroves.  Compostela Valley, Davao del Norte, Davao del Sur 
and Sarangani are without significant blocks of mangrove, but with 
fine scale analysis of the coastline, there is clearly a basic root 
stock and so seed stock that could be used.  The remaining 61 
provinces have mangrove; even Metro Manila has 100 plus 
hectares.  Basilan, Eastern Samar, Cagayan, Marinduque, Sultan 
Kudarat, Romblon, Davao Oriental and Agusan del Norte show 
slight losses since 1987, while most other provinces reflect an 
increase. 

If we compare with the 1987 data of SCC, it is the one forest class 
that turned around and showed improvement.  There are many 
reasons for this.  It has been a joint achievement of communities, 
local government, NGOs and national government policies.  It has 
also got to do with the economics risks of prawn and fishponds, the 
importance of mangrove as the natural nurseries for fingerlings and 
the protection given from high wave action.  There is an 80% 
increase in mangrove reported by ESSC or for DENR-FMB a 66% 
increase.  So who says we cannot make a difference! 

Next would be to group all the mangroves areas according to 
association of species.  The associations are Rhizophora spp. 
(bakhaw), Ceriops tagal (tungong), Avicennia marina, A. alba 
(piapi), Barringtonia spp. (bulubituon), Calophylum inophyllum 
(dangcal), Excoecaria agallocha (lipata), Heritiera littoralis 
(dungon), Hibiscus tiliaceus & Thespesia populnea  (balabago), 
Lumnitzera racemosa (culasi, tabao), Nypa fruticans (nipa, sapsap, 
sasa), Rhizophora spp. (bakhaw), Scyphipora hydrophyllacea 
(nilad), and Sonneratia spp. (pagatpat/ pedada).18 

The situation is improving but there are reminders about lack of 
species diversity.  This is why knowing the different plant 
associations are important.  The broad scale use of bakawan is an 
encouraging first step, but overplanting of natural seagrasses in 
some areas needs to be checked.  Mangroves are expanding yet 
cutting is still extensive and nationally we do not have an overview 
of the problem.  There is also much thinning and loss of old 
mangrove especially Avicennia associations that do not regenerate 
so quickly and are most often subject to fishpond conversion. 

As the long coast strips of a few trees width are not generally 
traceable through satellite, except for the highest resolution, there is 
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a need for detailed local mapping, protection and enhancement of 
these areas.  We need to develop per province a detailed 
delineation of mangroves and the continuous changes in ways that 
better record the often thin-line and estuarine formations that are 
critical in environmental stability.  Such management in the area 
involves the community and local government.  Such data would 
better inform national figures and support.  Mangroves subject to 
detailed local oversight and immediate connection with LGU, 
community and NGO, not like upland forests, can be very effective. 
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Table 9: Mangroves, Philippines 2002 
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8. Plantations 
There are six provinces reporting high reforestation figures that 
account for more than 10% of their upland areas being reforested.  
These are Antique with 14% of its uplands covered with plantation 
species, Biliran (68%) Ilocos Norte (10%) Oriental Mindoro (16%) 
Iloilo (13%) Nueva Ecija (21%).  This is a 163,305-hectare 
additional cover and is 50% of the total reforestation in the country 
(Table 10).  These are areas clearly in need.  Reforestation using 
plantation species made a significant increase in the area of the 
uplands now under permanent vegetation but always with the 
problems of maintenance and illegal extraction if surrounding 
communities do not have basic security of livelihood. 

The major question about plantations is the impact on water table 
levels and of having a same-age block of vegetation drawing on the 
water supply and reducing stream flows.  Secondary forest when 
regrowing has an age-diversity and a longer lifetime to maturity and 
so is not generally curtailing downstream flows.  Secondary forest 
also does not face the same problems of maintenance, disease, 
and does not have to be cut when mature. 

The second question is the need for management and clarity of the 
final use.  Are these reforestation areas now being called 
plantations going to be managed like plantations and cut?  The 
decision may be in 20 to 50 years to cut the plantation, as it will not 
operate as a natural forest.  Pines planted in Bukidnon earlier this 
century need management resulting in clearing before replanting 
with an exotic species.  There are numerous problems for Bukidnon 
Forest Industry in doing this now as the local expectations and 
management terms changed and a clearly acceptable social and 
environmental plan is needed.  On a different note, socially one of 

the biggest forestry problems in Japan with the highest upland 
forest in the region is that the pure stocks of cypress and cedar are 
in need of management that is too costly19 and there are the 
problems of pollen clouds as well as fire hazards.20 

Third is that the use of plantation species always leaves open the 
questions of pilferage.  Generally, afforestation or reforestation 
programs use species that have a market value and so attract 
levels of extraction.  This causes difficulties for local tree farmers 
especially in Mindanao where the same species can be used in 
both protected watersheds and private plantations.  The resulting 
bureaucracy of proving that the logs come from private land and not 
government reforestation, and in the future from CBFM and CADT 
only means that it costs legitimate growers more time and money 
ever before considering the system is subject to greater corruption.  
At times it is easiest to go the illegal route even with legally grown 
logs. 

Such tree cover, when incorporated into forest cover figures, 
“assumes” the proportions and roles of a natural forest and this is 
not correct.  Though now included in the total national statistics for 
forest, the distinction has to be maintained. 

Plantations in previous grasslands are valuable for the microclimate 
change they create especially in temperature reduction.  In some 
cases but not usually, there is possible improved soil formation in 
coniferous plantations.  The water entrapment for infiltration is 
greater but the overall impact in some areas and with some species 
can be the reverse.  A new plantation has a biological shift in terms 
of soil fauna and attracts a limited wildlife into the area.  Plantations 
do not allow the return of natural forest biodiversity and act more 
like green cement, allowing a passageway without food supply.  
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The design of plantations especially in watershed management, 
agroforestry needs, and reforestation are to be looked at much 
more closely if we are seeking serious improvement in the quality of 
our uplands and providing the needed ecological services for future 
generations.  The role of these similar areas play in REDD+21 is yet 
to be clarified but open to much questioning. 

Plantation figures of 242,634 hectares increase government forest 
figures to 25.2%.  If we just use the total forest figure, plantations or 
alien species get included into the image of natural forest.  While 
reforestation with these species does have a value in some areas 
and there are important successes, the calculated impact must be 
looked at for the long term. 

To say forest cover has increased by 33% is really to say we have 
change the goal posts and broadened classes of forest to include 
more limited tree cover and various plantations.  The recent 
comment22 reporting a 33% increase in forest cover over the last 
nine years, needs to be understood.  The primary clarification on 
the recent topic is that there is no documentation providing basis for 
the sudden changes in cover or qualifying the current area i.e. 2009 
and 2010.  The figure actually given is 7.2 million hectares, which is 
the same figure that exists in the DENR-FMB data for 2002 forest 
cover.  The question is, where does the figure of 5.9 million 
hectares (prior to the increase) come from, because it is even less 
than the figure in 1987?  We can conclude that the DENR reported 
the wrong dataset on this occasion.  If we were to estimate possible 
33% forest cover increased, it would be in two areas.  

One is primarily in the area of counting trees that are five meters 
high and with only a 10% density (a new category considered by 
the FAO for desert areas).  If this is included in future for the 

Philippines, a whole range of new tree crops in their initial phases of 
growth will be counted.  Second, if we are actually considering such 
density, we might as well include coconut and coconut with 
agricultural crops, which is presumably no worse with a density than 
10%.  However, these are not natural palm ecosystems as in other 
countries where these are a climax and supporting the most diverse 
ecosystem that the land can sustain. 
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Table 10: Plantations, Philippines 2002 9. Classifications 
Forest classifications are changing and there is a need to 
understand how these can affect our forest cover figures and our 
understanding of what constitutes forests.  The DENR-FMB forest 
classification of 2002 data reflects some of the categories of the 
FAO system.  But if all the FAO categories are used, there will be a 
much greater vegetation coverage reported than before. 

What is the issue over forests and trees?  We go back to definitions 
and where FAO has a conflict of interest in its role in forest 
protection.  FAO discusses this in Tiger papers yet buys into the 
ITTO structure and pressures by certain countries to have their 
plantation crops included in their forest cover. 

If we are to include rubber, this gives the Philippines an increase in 
tree cover but this is primarily for countries like Malaysia and 
Indonesia.  There are 100, 000 hectares of rubber in the Philippines 
and much interest to have this expanded.  Rubber is included and 
there is pressure to include oil palm. 

Neither oil palm nor coconut fit the description of the generic “forest” 
and are excluded specifically for the moment, but otherwise, they fit 
the category of bamboo/palm, Table 11.  What s with the politics?  
Rubber as a plantation is included while others are not, i.e. oil palm 
and coconut.  This is an economic and academic debate, but is also 
an ecological and environmental debate.  We expect that in the next 
meeting of FAO that focuses on forest classification, there will 
further lobby of oil palm inclusion.  This creates a limited micro-
climate but not on natural forest that would grow on the same soils. 

Coconut is a palm not a tree.  It gives limited shade (and a 
refreshing drink) and it is taller than five meters.  Usually, even with 
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agriculture, coconut can have a density of 10% crown cover so why 
not include it?  For some tropical islands it is the main cover.  In the 
Visayas, if it is not a monoculture, it is a dispersed cover sometimes 
in denser hillside vegetation.  We have 1,132,600 hectares of 
plantation and 3,747,800 hectares dispersed with agriculture.23  
Coconut does not provide adequately the ecological services 
needed particularly in these areas. 

The tradition of foresters in the Philippines and their knowledge is a 
great heritage and has a major basis to offer change in this time of 
needed response to climate change.  Along with DENR, the most 
critical involvement is that of local government and the vigilance of 
civil society in establishing the quality of our forests. 

We are faced with the need for documentation of categories in a 
new way.  Scrub in the Visayas, transitioning grasslands, bamboo, 
macaranga pioneering associations (critical for forest regeneration 
in the Philippines), sites of assisted natural regeneration all need 
documentation not as a generic group, but as areas with specific 
differentiation.  This documentation has to be done by site visit and 
GPS, not by remote sensing. 

There are primarily two kinds of forest classification systems.  One 
is drawn from the laws of the country and has its history in relation 
to the logging industry though developed beyond with consideration 
for many ecological factors.  The second system is that which is 
directly focused on the forest types and ecosystems defined by 
natural elevation shifts, moisture, and mineral levels.  Many of the 
ecological species associations are valuable subsets within the 
broader forest categories. 

 

Table 11: Bamboo classification  

 

Closed Bamboo/Boho Formation (BBC) - Forest 
on which more than 75% of the crown cover consists 
of tree species other than coniferous or broad-leaved 
species (e.g. tree-form species of the bamboo & 
boho), which has more than 40 percent crown cover.  
 

Bamboo/palm formation - 
forest in which more than 
75 percent of crown cover 
consists of bamboo/palm 
species.  

Open Bamboo/Boho Formation (BBO) - Forest on 
which more than 75% of the crown cover consists of 
tree species other than coniferous or broad-leaved 
species (e.g. tree-form species of the bamboo & 
boho), which has less than 40 percent crown cover. 
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Table 12: Comparison of Forest Definitions 

 SSC-SPOT i FAO-FRA ii DENR  iii ESSC iv 

1 Forest Forest Forest  

1.a   Natural forest  

2 Mossy forest (Fy)  Mossy forest  

    Subalpine 

    Upper montane 

    Lower montane 

Mossy 

Semi-deciduous 
forest 

3 
Dipterocarp and/or other 
broad leaved forest (Fd) 

 Broadleaved forest 

Lowland evergreen 
rainforest 

Broadleaf 

3.a Closed canopy (Fdc) 
Closed Broadleaved 
Forest (FBC) 

Closed forest formations 
 

Closed canopy 

3.b Open canopy (Fdo) 
Open Broadleaved 
Forest (FBO) 

Open forest Open canopy 

    Semi-deciduous forest 

    Lowland evergreen rainforest 

    Forest over limestone 

    Forest over ultrabasic soils 

4 Pine Forest (Fp) 
Closed Coniferous Forest 
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Coniferous forest Pine forest Coniferous 

4.a  
Open Coniferous Forest 
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5  
Closed Mixed Forest 
(FMC) 

Mixed forest  

5.a  
Open Mixed Forest 
(FMO) 

  

6 Mangrove vegetation 
Closed Mangrove Forest 
(MgC) 

Mangrove forest 
Mangrove/ nipa 
forest 

Mangrove 

6.a  
Open Mangrove Forest 
(MgO) 

  

7   Beach forest Beach forest 

8  
Closed Bamboo/Boho 
Formation (BBC) 

Bamboo/palm formation  

8.a  
Open Bamboo/Boho 
Formation (BBO) 

  

    Freshwater swamp forest 

9   Plantation forest Forest plantation 

9.a  
Closed Broadleaved 
Plantation (PBC) 

Closed broad-leaved plantation 
forest 

 

9.b   
Medium closed broad-leaved 
plantation forest 

 

9.c  
Open Broadleaved 
Plantation (PBO) 

Open broad-leaved plantation 
forest 

 

9.d  
Closed Coniferous 
Plantation (PCC) 

  

9.e  
Open Coniferous 
Plantation (PCO) 

  

9.f   Young plantation forest  
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iii  Department of Environment and Natural Resources (2005). DENR Memorandum Circular 2005-005. 2005.  Manila, Philippines. 
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10  
Other Wooded Land 
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Other Wooded Land  

11 

Cultivated areas mixed 
with brushland and 
grassland (Ec) 
 
Cultivated and other open 
areas in forest (Es) 

Shrubs (Sh) 
Shrubland 
 

Scrub 

12  
Forest fallow system (Fa) 
 

Fallow  

13 Grassland (Eg) 
Wooded Grassland 
(WGL) 

Wooded grassland 
 

Grassland 

14   Other Land With Tree Cover  
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10. Forests by Elevation 
Provinces with forest below 100 masl include: Eastern Samar, 
Northern Samar, Isabela, Cagayan, Palawan and Agusan del Sur.  
Provinces with forests between 100-500 masl include: Surigao del 
Sur, Agusan del Sur, Sultan Kudarat, Sarangani, Davao del Norte 
(northern part connected to Agusan del Sur), Eastern Samar, 
Samar, Palawan, Zamboanga del Norte, Quezon, Bulacan, Aurora, 
Isabela, Cagayan, Apayao, Nueva Ecija, Bataan (Table 13). 

Lower elevation forest is thought to be under great stress but the 
figures of 101 to 500 meters do not illustrate this and need a further 
breakdown and identification.  It is assumed that most of this forest 
is in the upper elevations of this category.  The comparison of this 
category with 20% cover as against the next category of 501 to 
1000 meters with 40% cover shows that there is much more 
extensive area that is degraded land use.  This elevational analysis 
will become increasingly important in area management.

Table 13: Forests by Elevation, ESSC 2002 
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11. Few Suggestions 
Our environment is not that of an earlier generation, certainly not 
that of our grandparents.  Though much of our attitude is formed by 
past colonial engagement, it is much more a result of our own 
political and economic drives and the divides between the upland 
way of livelihood and lowland distance from the daily activities.  We 
need to look at the most pragmatic areas of change. 

The most critical areas of change are: 

• Thinning of the vegetation by illegal cutting 

• Impact of burning 

• Emergence of scrub and full canopy 

• Identification of bamboo as a dominant vegetation 

• Identification of park lands and other small lots including fruit 
trees 

• Commercial interests in degraded forest lands 

• Comprehensive review of forest cover in terms of climate 
change and what we need to know.  

Methods and databases need to be manipulated for different 
analysis.  We have approached forest cover here on the provincial 
unit because we are looking for achievements in governance.  At 
the same time, governance means different provinces and 
municipalities covering a watershed must work together as in 
alliances.  This means sometimes watershed units must be the 
basis of analysis and focus for joint management.  At other times, it 

is the mountain ridge and forest blocks that must be given attention.  
This parallels what needs to be done for most protected areas. 

Mangroves delineation also needs more focused data gathering, 
validation and updating.  There are mangrove area associations 
and communities heavily involved who know their mangrove well 
and the natural associations and what can be done.  These need 
detailed mapping probably on a provincial and city level first for 
interactive reporting. 

Plantation delineation needs a further development in monitoring 
and modelling the larger area, social involvement and biophysical 
impact. 

CADC, CBFM, and mining, community and commercial forest areas 
need to be laid out in detail. 

Field methodology: ground-truthing process for pine forest and 
plantations (landscape analysis) needs documentation.  Scrub 
cover especially in the Visayas, transitioning grasslands and 
bamboo as spoken of needs attention.  Macaranga and other 
associations as indicators of nutrient change, indicators of less or 
no disturbance, fire control areas with core species on the ground 
(the nursery of natural regeneration) need documentation.  These 
combine as methodologies of landscape analysis that can deal with 
1 sq km plots evident in Philippine forestland regeneration and need 
inclusion. 

Mapping climate change in terms of monsoons (La Niña and the 
intensification of monsoons response), typhoons, and El Niño. 

Social connectivity on the ground must be put in place. 
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The fundamental key management of forests in the Philippines in 
three key areas (Luzon, Visayas, Mindanao) must be established.  
This will be different for the mountain blocks in the north against the 
lowland, west central and east central Visayas, south and north 
Mindanao in terms of climate change. 
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Annex 1: Cluster of Islands and Provinces 
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