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ABSTRACT

90 percent of the Philippines was covered by rainforest in the early 1900s 
(Carandang & Lasco, 1998, Lasco & Pulhin, 2009). As cities emerged and 
population increased over time, most of the trees were removed in exchange 
for houses, workspaces and national roads. In a nationwide effort to 
resuscitate the local environment, Executive Order No. 26 of 2011, known as 
the “National Greening Program” (NGP), has required 1.5 million hectares 
of public domain lands such as forests, mangrove and protected areas, urban 
areas, idle lots and other suitable lands be planted with 1.5 billion trees over 
a period of six years. Led by the Department of Environment and Natural 
Resources (DENR), all local government units were required to participate 
actively in this national greening endeavor. As one of the most thriving cities 
in Metro Manila that promote a clean and green environment for its citizens, 
Quezon City has been at the forefront in its participation to the mandate of 
the NGP. Its public parks and open spaces were planted with seedlings at the 
start of the program; and have been maintained and monitored to assure plant 
growth and overall health.  Using Mean Patch Size as a landscape metric to 
quantify the effectiveness of the national policy, the tree covers of La Mesa 
Ecopark, Quezon City Memorial Circle and Ninoy Aquino Parks and Wildlife 
in Quezon City were measured and assessed. Pre-NGP satellite maps were 
overlaid on 2017 maps to determine if the green patches within these open 
spaces increased. After six years of NGP implementation, all three parks 
showed tree cover expansion proving that the National Greening Program in 
Quezon City is effective after all.

Keywords: : garden cities, landscape metrics, landscape urbanism, national 
greening program, quezon city 

1.  INTRODUCTION

90 percent of the Philippines was covered with rainforests when Spanish 
colonizers arrived (Carandang & Lasco, 1998, Lasco & Pulhin, 2009). But 
in just five decades, the country lost 9.8 million hectares of forests (Liu et.al, 
1993) mostly due to tireless logging, forest fires and unregulated mining 
operations. Aggravated by the continued rise in population, the country faces 
food resource depletion, natural resource destruction and threats to overall 
biodiversity (Tacio, 2013). 

Reforestation programs in an effort to revive thinning forests were implemented 
in local communities. These were the usual projects of elected public officials 
in hopes that the community becomes involved in taking environmental 
degradation more seriously. Tree planting activities in elementary schools and 
clean up drives by local offices were believed to advance environment goals; 
but depressingly, the scale of these efforts was not enough.

Benigno Aquino III, then president of the Philippines, signed Executive Order 
No. 26, series of 2011 known as the National Greening Program (NGP) on 
February 24, 2011 (http://www.officialgazette.gov.ph) to revive the presence 
of trees throughout the country. The mandate has appointed the Department 
of Environment and Natural Resources (DENR) as the lead agency to run and 
monitor the program nationwide. Regarded as a national priority, the NGP 
envisioned to plant 1.5 billion trees over a period of six years in public urban 
areas and in lands suitable for planting as stated in the mandate. While on the 
other hand, other government agencies such as the Department of Agriculture 
and Department of Agrarian Reform were tasked to create databases and 
regularly monitor NGP’s progress.

Still an estimated 7.1 million hectares of land were left idle, degraded, 
unproductive and unused. Thus on November 12, 2015, President Aquino 
signed EO No. 193, s. 2015 (http://www.officialgazette.gov.ph) to widen the 
scope of the NGP and extend its effectivity up to 2018.
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As a means to verify the effectiveness of the NGP, changes in tree covers 
from 2011 to the final year of the NGP can be used to represent patch growth. 
The paper used mean patch size as a landscape metric to determine the area 
or size of a patch and verify if the size increased. Although the mean patch 
size as a metric has its sets of limitations such as the lack of identification 
of landscape heterogeneity and its relationship with several physical 
disturbances, it can still be used as a robust indicator of growth and initial 
basis for patch size comparisons. This robust indicator was used to compare 
aerial photographs of three selected open spaces in Quezon City, before and 
after the operationalization of the NGP.

2. PROBLEM STATEMENT

Among the major cities in the Philippines, Quezon City has been vocal to 
become a green city. Aside from its adherence to the NGP, the city mayor and 
cabinet members have continually worked on attaining international standards 
of compliance by attending several ecological conferences in Singapore, 
Washington, and Germany to name a few. Other efforts of Quezon City to 
achieve green city status include its compliance to the Republic Act 9003 
known as the Ecological Solid Waste Management Act of 2000 (quezoncity.
gov.ph/index.php), several solid waste management projects and carbon 
reduction programs, and passing of a Green Building Ordinance in 2009. This 
puts Quezon City ahead of all the other cities in the metro by looking into 
other ecological programs that will benefit its citizens.

Unsurprisingly, the Department of Environment and Natural Resources 
(DENR) is located in Quezon City. The presence of noteworthy open spaces 
such as the La Mesa Eco-Park, the Ninoy Aquino Parks and Wildlife and the 
Quezon City Memorial Circle, being the largest green spaces in the city, also 
add motivation to the local government to move towards achieving its green 
city programs. Easily enough, these open spaces were identified by DENR 
and designated to become NGP sites in Quezon City.

Located in the eastern side of Fairview in Quezon City, the La Mesa Eco-Park 
boasts of natural amenities that house several activities for nature seekers 
to enjoy and experience. For a time, the eco-park was neglected but private 
agencies took the initiative to save it. The local government picked up the 
eco-park’s revival by allotting 106,856 USD to rehabilitate it through road 
construction, inclusion of amenities for hiking, biking, fishing, bird watching, 
as well as a museum and organic farms to increase revenue. Since the 
implementation of the NGP, the eco-park received at least 17,494 seedlings of 
native trees such as Banaba, Ilang-ilang, Igyo, Molave and Kupang.

Formerly known as the Philippine Parks and Wildlife, the Ninoy Aquino 
Parks and Wildlife Center (PAWB) already showcases a wide variety of trees 
and shrubs species. The botanical garden also houses picnic areas, a manmade 
lagoon, mini-zoo and a wildlife rescue center that has become home to lost, 
sick and donated animals. Seedlings of Yakal, Molave, Langka, Philippine 
Teak and other tree species up to 230 are grown and maintained (Certificate of 
Development Site Code No.: 11-130000-0145-0004) in the park since 2014.  

The Quezon City Memorial Circle (QCMC), known as the central park of 
the city, keeps the remains of former President Manuel L. Quezon and First 
Lady Aurora Quezon in a 66-meter high monument, right at the center of the 
open space. The original masterplan initially allocated 425 hectares for the 
park but eventually was reduced to its present size. QCMC was given 530 
seedlings of Narra, Kalumpit, Banaba, Molave, and Dao, since 2011. It was 
confirmed that all seedlings were thriving, based on the survey DENR made 
in 2014 (Certificate of Development Site Code No.: 11-130000-0060-0002).  
185 seedlings of African tulip, Makaasim and Talisay among other species 
were also planted (Certificate of Development Site Code No.: 11-130000-
0078-0001).

These three sites were the main beneficiaries of the National Greening 
Program in Quezon City (Figure 1). But it is still yet to be known if these 
NGP-designated sites have improved since the NGP has been implemented in 
2011. The expansion of tree covers can be used to indicate the effectiveness 
of the NGP in Quezon City.

 

Figure 1: Locations of the three NGP-designated green spaces (2019)
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This paper attempts  try to answer the following questions::
1.  How well has the National Greening Program been applied in 

Quezon City?
2.  How much change has happened in the NGP-designated sites 

since its implementation in 2011?
3.  How can the local government of Quezon City further their 

goal of becoming a green city?

Aim  and Objectives

The aim of this paper is to assess the effectiveness of the National Greening 
Program, in selected NGP-designated green open spaces in Quezon City, 
using the mean patch size as a metric. The objective is to quantify patch 
expansion to determine the extents of change that have happened since the 
NGP’s implementation in 2011.   This research contributes to the development 
of recommendations for the Quezon City local government on how to manage 
their green spaces that could hopefully motivate the locals to participate 
towards the national endeavor.

Scope and Delimitation

The study will look into three National Greening Program-designated green 
spaces in Quezon City, namely: the La Mesa Eco-park, Ninoy Aquino Parks 
and Wildlife Center and the Quezon City Memorial Circle. The study shall 
mainly use tree cover as the basis to represent patch growth, using satellite 
images accessed through Google Earth, taken in April 7, 2010 and April 15, 
2017. The seven-year difference of the two maps could graphically show the 
changes in tree covers.

3. MATERIALS AND METHODS

Online journals and sections from books from the library of the College of 
Architecture in the University of the Philippines were reviewed for the study. 
Researches describing the importance of large patches to the survival of some 
animals and how its effects to avian migration were considered for the study.

The Wolong Nature Reserve in the province of Sichuan, China was studied to 
determine if its declaration of being a protected area decreased the ecological 
degradation that it currently faced during the period of study (Liu, et.al. 2001). 
The study used remote data to map out forest cover before and after the reserve 
was institutionalized, over three different periods. Aside from the number of 

habitat patches, mean patch sizes were computed to make comparisons. After 
gathering quantitative information, the study concluded that even after the 
establishment of the reserve area into a protected land, the rates of change 
indicating the loss of panda habitats increased; and the number and sizes of 
patches decreased.

A total of 235 decidious woodlots were studied over 22 regions spread all 
over Netherlands (Van Dorp & Opdam, 1987). Avian species were correlated 
with woodlot sizes. Sizes were somehow kept within an average and were 
bounded by agricultural lands, which were used as patch boundaries. Previous 
researches indicated that the area and habitat heterogeneity could be linked to 
the number of avian species. Results showed that as the patch size decreased, 
the variety of avian species also reduced. This implied that smaller woodlots 
contained fewer and smaller trees, smaller area of surface water and less 
diverse forest types. The existence of almost all bird species were thus 
influenced and better predicted by patch size.

Photo Documentation

Photos were taken using a camera phone on a weekend to document on-site 
conditions. This could also help in illustrating details that the researcher may 
have missed during the observation period.

Maps using Google Earth

Tree crown covers in the three NGP-designated green spaces in Quezon 
City, Philippines were traced using satellite images taken on April 7, 2010 
and April 15, 2017 from Google Earth. The resulting outlines from these two 
images were compared to each other to indicate changes in patch sizes, as a 
possible indication of fragmentation. The tree crowns or forest covers were 
traced from a 300 meter elevation. Numerical values of areas of the patches 
were tabulated to show changes in perimeter and total area.

Mean Patch Size

Mean patch size is a landscape metric that can be used to determine the area 
or size of a patch. It can also be used as an indicator of degree of ecosystem 
fragmentation within a given area.  The outline tree covers that represent a 
patch each were counted and the total area of each was tabulated and averaged. 
Results may confirm that the number of patches have multiplied/diminished 
and increased/decreased in size.
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4. RESULTS AND DISCUSSION

Using Google Earth satellite images taken in April 2010 and April 2017, 
boundaries of the three NGP-designated green spaces were measured (Table 
1). The tree covers were outlined using 1:300 scale. The two resulting images 
per park (2010 tree cover in blue color outline while the 2017 tree cover in 
orange color) were overlapped to each other to determine the changes that 
occurred throughout the years (Figure 2). Patches were counted and tabulated 
for each NGP-designated green space.

Table 1: Areas of the three NGP sites

 Figure 2: Maps of Quezon City Memorial Circle, Ninoy Aquino Parks and 
Wildlife, and La Mesa Ecopark in 2010 (outlined in blue color) and 2017 

(outlined in orange color)

Maps were done using data from the Google earth to show evident changes 
from 2010 to 2017 (Figure 3). The tree covers were outlined and filled with 
red color to illustrate how it looked in 2010; while the green color was used to 
identify tree covers in 2017.
  
 

Figure 3: Maps of Quezon City Memorial Circle (QCMC), Ninoy Aquino 
Parks and Wildlife (PAWB), and La Mesa Ecopark in 2010 (in red) and 2017 

(in green)

In some areas, tree covers were reduced due to the construction of amenities 
that needed more space, thus the trimming of some tree covers. While in 
some areas, the tree covers expanded due to the growth of newly planted and 
existing trees in the seven year span of the program. Several other planting 
areas were also developed within the sites; thus, the increase in the number of 
patches that represent newly-grown trees.  Tree cover patches were quantified 
and labeled randomly. Getting the mean patch size as a landscape metric, the 
patches were averaged from the 2010 map and from the 2017 map for the 
three NGP-designated green spaces (Tables 2-7).

NGP-designated green space Area (in acres) 
Quezon City Memorial Circle (QCMC) 66.11 
Ninoy Aquino Parks and Wildlife Center (PAWB) 98.35 
La Mesa Eco-park 5,223.52 
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Table 2 : Areas of the tree cover patches for QCMC in 2010

Table 3: Areas of the tree cover patches for QCMC in 2017

Table 4: Areas of the tree cover patches for Ninoy Aquino Parks and Wildlife 
in 2010

Table 5: Areas of the tree cover patches for Ninoy Aquino Parks and Wildlife 
in 2017

Table 6 : Areas of the tree cover patches for La Mesa Ecopark in 2010
La Mesa Ecopark Patch Number 2010 (in acres)

QCMC Patch Number 2010 (in acres) 
1 13.72 
2 0.24 
3 2.60 
4 0.14 
5 9.95 
6 5.23 
7 0.07 

Total Tree Cover Patch 31.95 
 

PAWB Patch Number 2010 (in acres) 
1 0.34 
2 24.46 
3 3.57 
4 2.85 
5 0.26 
6 4.19 
7 2.22 
8 0.30 
9 0.75 

10 0.77 
11 0.08 

Total Tree Cover Patch 39.79 
 

PAWB Patch Number 2017 (in acres) 
1 47.07 
2 0.15 
3 0.12 
4 0.07 
5 0.75 
6 0.14 
7 2.87 
8 0.21 
9 0.22 
10 0.19 
11 0.04 
12 0.08 
13 0.07 
14 0.04 
15 0.02 
16 0.10 
17 0.02 

Total Tree Cover Patch 52.16 
 

QCMC Patch Number 2017 (in acres) 
1 15.89 
2 0.12 
3 1.15 
4 3.08 
5 21.50 
6 0.07 

Total Tree Cover Patch 41.81 
 

La Mesa Ecopark Patch Number 2010 (in acres) 
1 75.62 
2 0.10 
3 11.11 
4 2.87 
5 4.21 
6 14.45 
7 1.82 
8 0.92 
9 0.84 

10 0.96 
11 0.45 
12 2.69 
13 3.29 
14 0.93 
15 1.25 
16 0.12 
17 0.43 
18 4,605.38 
19 6.48 
20 2.84 
21 19.68 
22 3.22 
23 15.38 
24 92.37 
25 1.94 
26 1.32 
27 0.99 

Total Tree Cover Patch 4,871.66 
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Table 7: Areas of the tree cover patches for La Mesa Ecopark in 2017.
La Mesa Ecopark Patch Number 2017 (in acres)

Table 8 that summarizes the number of tree cover patches per NGP site. This 
may imply that there were noticeable changes within the NGP-designated 
green spaces. The number of tree cover patches in QCMC decreased from 
2010 to 2017 but the Ninoy Aquino Parks and Wildlife and La Mesa Eco-park 
tree cover patches increased in number.

Table 8: Summary of the number of tree cover patch for each NGP site.

Table 9: Summary of the average size of tree cover patch for each NGP 
green space.

The average sizes of the patches using the mean patch size (Table 9) were 
computed to determine the average area of a patch in each NGP site. 
Comparing Tables 8 and 9, it was found out that the relationship between 
the number of tree cover patches and the average size of the tree cover patch 
is inversely proportional. As the number of tree cover patch decreased, as 
shown in QCMC, the average size of tree cover patch increased. While on 
the other hand, the increase in the number of tree cover patch resulted in 
smaller average tree cover patch size, as shown in the Ninoy Aquino Parks 
and Wildlife and La Mesa Ecopark sites.

The inverse relationship between the number of tree cover patch and average 
size of tree cover patch can be attributed to the tree planting activities in the 
sites. New planting areas were designated and implemented in Ninoy Aquino 
Parks and Wildlife and La Mesa Ecopark, thus, the increase of tree cover 
patch in these two green spaces. While the decrease in the number of patches 
in QCMC may suggest that two of its tree cover patches grew in size and 
merged into one larger patch. The increase in patch number which resulted 
to a decrease in the average size of patches primarily may be attributed to 
the availability of more space for trees to grow, expand and multiply. The 
QCMC when compared to Ninoy Aquino Parks and Wildlife Center and La 
Mesa Ecopark had more open space in 2010, allowing more room for the 
planted trees to expand. These open spaces within QCMC also enabled more 
areas to be planted on. It was also observed that interior road networks were 
constructed which possibly divided some patches.

La Mesa Ecopark Patch Number 2017 (in acres) 
1 79.18 
2 0.93 
3 4.99 
4 2.01 
5 1.95 
6 0.24 
7 0.29 
8 22.95 
9 0.28 

10 12.14 
11 0.09 
12 0.22 
13 0.07 
14 0.04 
15 0.18 
16 0.11 
17 0.05 
18 0.33 
19 2.66 
20 2.94 
21 4.638.47 
22 19.46 
23 58.01 
24 5.70 
25 0.35 
26 0.35 
27 1.79 
28 3.05 
29 20.69 
30 1.60 
31 0.49 
32 1.97 
33 1.84 
34 0.96 
35 3.21 
36 1.01 
37 24.69 
38 1.71 

Total Tree Cover Patch 4,917 
 

Number of Tree Cover Patches 2010 2017 
QCMC 7 6 

Ninoy Aquino Parks and Wildlife  11 17 
La Mesa Ecopark 27 38 

 

Average Size of Tree Cover Patch 2010 (in acres) 2017 (in acres) 
QCMC 4.57 6.89 

Ninoy Aquino Parks and Wildlife 3.60 3.07 
La Mesa Ecopark 180.43 129.40 
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The total tree cover patch of each NGP site was divided over the total area of 
each site. These percentages of tree cover patch per NGP-site were compared 
as well (Table 10). There was evident increase in the percentages from 2010 
to 2017, depicting that tree covers grew and multiplied throughout the years.

Table 10: Percentage of growth for each NGP site.

The biggest growth from 2010 to 2017 was most evident in the Quezon City 
Memorial Circle. This 14.16 percent growth can be attributed to the fact that 
QCMC had more open space to allow existing trees to expand and new tree 
samplings to be planted onsite. Since it will always be a priority project for 
the city government due to its location fronting the city hall, QCMC may 
receive local budget for its beautification and maintenance. It has to be 
maintained well through greening projects to attract local residents to enjoy 
and experience this city’s main open space. Many citizens come to QCMC to 
enjoy the shaded activity areas and use most of its amenities that are free of 
charge. It is also the most accessible green space in comparison to the other 
two sites. There are also several public transport vehicles such as buses and 
jeepneys that drop off commuters easily around the QCMC.

The growth of La Mesa Ecopark, although small in terms of tree crown 
percentage to its total area, has still shown an increase which can be attributed 
to tree planting activities done by private companies. Since most parts of 
the La Mesa Ecopark are protected, due to the existing watershed, access to 
the forest is limited. It is guarded under strict management and the trees are 
maintained only by designated personnel. Therefore, it is also recommended 
that further validation be made by accessing these areas that are not open to 
public.

The city government and local agencies should continue monitoring the growth 
of the planted trees. The national program has already seen positive responses 
in terms of tree survival and more spaces are being identified to house these 
saplings. The maintenance and proper care of the trees should be sustained to 
ensure that the program is carried out efficiently. Private companies as well as 
communities within the city can be encouraged to participate more in planting 
activities through planting drives and nature walks to educate more people on 
the benefits of trees to overall human health and well-being.

Several other factors can also be considered to validate the effectiveness of the 
NGP. The willingness of the locals to participate, the number of tree seedlings 
planted versus the number of trees that survives, and the incentives that the 
park receives for maintaining their tree seedlings can be incorporated to future 
studies to strengthen the claim of the effectiveness of the greening program. 

5. CONCLUSION

The National Greening Program of the Philippines since its implementation 
in 2011 has provided seedlings to green spaces, parks, nurseries, idle lands 
and forests throughout the country. Quezon City, in its goal to become a green 
city, received almost 20,000 seedlings since the start of the NGP.  Through 
the Department of Environment and Natural Resources as lead government 
agency, the tree seedlings are maintained and monitored. Comparing pre-NGP 
maps with current satellite maps of the three selected green spaces, it can be 
said that there are encouraging evidences that showed tree crown expansion 
and the development of more green patches. These were positively correlated 
to the greening efforts of the city and the country as well.

Although the study needs more factors to strengthen the landscape metric, 
it still holds promise of a positive outcome for the NGP. For future studies, 
several other factors can also be considered to validate the research. The 
willingness of the locals to participate, the number of tree seedlings planted 
versus the number of trees that survives, even the incentives that the park 
receives for maintaining their tree seedlings can be looked at for future studies.
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