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Presentation Outline

 The need for Updated Land Cover Data

 ESSC's mapping history in Bukidnon

 2018/2019 Land Cover Update for Bukidnon
and Misamis Oriental

 Methods

 Initial Insights and Opportunities for Forest 
Landscape Restoration 



The Need for Updated Land Cover

• Context
• Poor understanding of the interactions of 

biophysical and social processes operating 
in any given area

• Lack of accurate, comprehensive and up-to-
date information 

• Absence of appropriate tools for analysis to 
serve as the basis for planning

• “How can we manage a resource if we 
don’t know where it is, how much of it 
exists, and what the different 
pressures it is subjected to?”



2005 Bukidnon Land Cover Map

 20m x 20m SPOT images

 22 Land Cover/Use classes

 Aerial and Ground Validation





2018 Bukidnon Land Cover Update

 Mapping Component of  Assessment of Land 
And Resource Management (ALARM) and 
Generating Advancement for Upland Peoples In 
Northern Pantaron Range (GAUP) Project 
funded by Forest Foundation Philippines

 Expected Result: “Land cover for Northern 
Pantaron Range in Bukidnon and Misamis
Oriental assessed in collaboration with key 
stakeholders”  



Mapping Inputs and Method

 Sentinel 2A and 2B 
satellite images 
(10m x 10m resolution)

 With 5 day revisit since 
March 2017

 Processed using ESA’s 
Sen2Agri Protocol with 
L4B Product (Crop Type 
Map) as output

 Utilizes drone and 
ground validation



Semi-automated Land Cover Classification









Bukidnon Land 
Cover 

Stock Change 
Analysis

2005 % to 
total
2005

2018  
(Q4)

% to 
total 
2018

Area 
Change

% 
change

NATURAL 

FOREST
225,895 25% 210,268 23% (15,627) -7%

Mossy (Primary 

Forest above 

1000m)

129,121 14% 106,040 12% (23,081) -18%

Primary 25,348 3% 14,538 2% (10,810) -43%

Secondary 71,426 8% 89,690 10% 18,264 26%

Secondary Forest Gain and Mossy/Primary Forest Loss





Top deforestation causes*

1. Sugarcane (307)

2. Built-up areas (256)

3. Coconut (250)

4. Rice (249)

5. Oil palm (243)

Primary forest degraded to:

1. Secondary forest (35k)

2. Other land with tree 

cover (4k)

3. Shrub land (4k)







Location of Bukidnon 
Secondary Forest Gains 
and Losses between 
2005 & 2018



Loss in certain areas

Calabugao, Impasug-ong - 2005Calabugao, Impasug-ong - 2018



Loss in certain areas

Calabugao, Impasug-ong -2005Calabugao, Impasug-ong -2018

San Fernando -2005San Fernando -2018



Insights and Opportunities for FLR

 Forest gains documented in the northeastern portion of 

Mt. Kitanglad Range:

 Was it due to effective efforts in Protected Area 

management?

 Other vegetation that reverted to forest:

 Was it due to natural regeneration or a result of more 

accurate classification methods?

 Identification of former forest lands that can be restored 

– such as other land with tree cover, shrubland, and 

grasslands – through more focused interventions.




