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 Blessed with beautifully carved 
islands, the Philippines houses 
a number of paradise on Earth. 
Tourists around the globe flock 
the Philippine Archipelago 
to get a glimpse of its rich 
history, beautiful beaches, and 
picturesque sceneries. Based 
on last year’s records, Boracay 
Island in Malay, Aklan reached an 
all-time high with 2 million tourist 
visitors. It definitely is one of the 
world-renowned destinations that 
leaves onlookers in awe with its 
powder soft, white sand; clear, 
blue waters; and breathtaking 
sunsets. Data shows an upward 
trend in the number of visitors 
in the island from 2014-2017 
from the 1,472,352 visitors in 
2014 to 2,001,974 tourists in 
2017. However, with this growing 
demand to cater to the growing 

tourist population, business 
owners in the island fail to follow 
environmental laws while a 
number of visitors and residents 
disregard the environment 
resulting in the pollution and 
degradation of Boracay. 

With most people’s lack of 
concern for the island, more 
so the lack of self-discipline, 
Boracay slowly lost its luster. The 
number of environmental issues 
kept growing as tourists come 
and go. Problems on solid waste 
management, near shore water 
quality, encroachment, land use, 
coastal habitats, and marine 
biological diversity are evident in 
the island.

Based on results from the water 
quality monitoring sites of the 

Department of Environment and 
Natural Resources (DENR): 
coliform counts, biochemical 
oxygen demand, and dissolved 
oxygen levels are above 
DENR’s regulatory standards. 
Furthermore, the shores of 
Boracay was observed to have 
a thick mass of green algae, a 
byproduct of pollution—especially 
during the summer wherein 
algae tend to settle due to the 
warm temperature—signifying 
a high nutrient level in the water 
which means water polluted with 
addition of nutrients (fertilizers 
and sewage).

Determining the carrying capacity 
of Boracay Island is deemed 
necessary in order to arrive at 
decisions and solutions that are 
backed up by science.

SAVING BORACAY ISLAND
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The DENR led by Secretary 
Roy A. Cimatu mandated erring 
establishments in the island to 
make right or seize operations. 
The Department aims to monitor 
Boracay’s water quality, solid 
waste management, land use, 
and ecosystems to fix the island’s 
impending decline in line with its 
goal of protecting and conserving 
biodiversity, and rehabilitating 
man’s habitat.

DENR, together with the local 
government and other concerned 
agencies, hopes to safeguard 
Boracay and its waters. With the 
mutual efforts from the residents, 
business owners, and tourists, 
DENR’s mission to save Boracay 

will come to fruition, not only as 
a temporary fix, but potentially a 
stable and long-term solution. If 
man will continually care for the 
environment, Boracay will remain 
as beautiful as those times it was 
printed on the pages of magazines 
or covers of postcards way back in 
the 90s.
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ECOTOURISM TRACKING TOOL 
LAUNCHED VS ENVIRONMENTAL 
DEGRADATION
KAROL JOSEF O. LUCENA
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To prevent another Boracay-
like crisis in the future, the 
Department of Environment and 
Natural Resources - Ecosystems 
Research and Development 
Bureau (DENR-ERDB) launched 
the Ecotourism Tracking Tool 
(ETT) to help authorities monitor 
and evaluate the real activities 
of resorts, recreational and 
tourism sites in relation to their 
friendliness to the environment 
and adherence to the principles of 
ecotourism. DENR Secretary Roy 
A. Cimatu said that the ETT will 
enable not just the DENR but all 
stakeholders to efficiently assess 
to which degree an ecotourism 
site is managed according to a set 
of sustainability indicators.

With the eight parameters covered 
by the ETT, authorities can have 
a basis in issuing necessary 
certificates to tourism sites 

and projects in the Philippines; 
enabling them to distinguish 
whether a site deserves to be 
qualified as an ecotourism site.

The parameters in evaluating 
ecotourism sites include: policies, 
operations, management, 
sociocultural ecotourism products 
and services, economic benefits, 
financing/enterprising building, 
bioecological features, and 
facilities.

According to ERDB Director 
Henry Adornado, ecotourism is 
one of the fastest growing sectors 
of the travel industry at present 
in which some only show in their 
advertisements the positive 
image of their ecotourism-
related activities, showing no 
or less considerations on the 
environmental degradation, social 
and cultural exploitation. continued on page 13...

Front cover of the Ecotourism 
Tracking Tool published by DENR-
ERDB. Photo from ERDB website
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“When we try to pick out anything 
by itself, we find it hitched to 
everything else in the Universe”.  
Following this famous quote by 
John Muir, everything that is 
happening in this world dominated 
by humans is interconnected. 
Changes in an ecosystem beyond 
its threshold lead to irreversible 
damages that even the most 
critical thinkers might fail to 
resolve.

Rapid urbanization being faced 
by cities around the globe is but 
one of the major environmental 
issues that threaten sustainable 
development. UN report (2014) 
stated that 54% of the world’s 
population reside in urban areas 
and a 12% increase is projected 
by 2050.  Manila, Philippines 

topped Southeast Asian’s most 
populated cities with 12.9 million 
inhabitants, followed by Jakarta, 
Indonesia (10.3 million), Bangkok, 
Thailand (9.3 million), Ho Chi 
Minh City,  Vietnam (7.3 million) 
and Kuala Lumpur in Malaysia 
having 6.8 million people living 
in the city (UN, ADB, ASEAN 
Secretariat reports 2015). 
Populous as they are, cities 
are still considered as the most 
productive region of a state owing 
to economic linkages, urban 
governance and high manpower 
strength than their rural 
counterparts. Facts revealed that 
Thailand, among other ASEAN 
cities, surpassed Singapore’s 
economy, Philippines was ranked 
second while Malaysia and 
Vietnam were placed at 4th and 

SUSTAINABLE URBANIZATION 
IN THE COURSE OF ASEAN 
ECONOMIC INTEGRATION
GIRLIE H. RUEDA and SIMPLICIA A. PASICOLAN, Ph.D.

5th ranks, respectively.  Despite 
Singapore’s position as ASEAN’S 
second largest economy, it still 
has the highest GDP per capita 
(USD52,744) all over ASEAN and 
remains to be branded as the 
ideal model of perfect land use 
planning in the 21st century.

Land use changes, air/water/noise 
pollutions, waste generation, 
overcrowding, unemployment 
are among the many challenges 
brought about by urbanization. 
These sustainable development 
issues are targeted to be 
addressed by the Sustainable 
Development Goals (SDGs) 
particularly those that concern 
urban ecosystem, to wit:

     • Promote sustained, inclusive 
       and sustainable economic 
       growth, full and productive 
       employment and decent work 
       for all; 
     • Build resilient infrastructure, 
       promote inclusive and 
       sustainable industrialization 
       and foster innovation; 
     • Make cities and human 
       settlements inclusive, safe, 
       resilient and sustainable; and 
     • Take urgent action to combat 
       climate change and its 
       impacts.

Realizing that urbanization is 
fundamentally connected to 
the three pillars of sustainable 
development which are economic 
development, social development 
and environmental protection, an 
R&D initiative was therefore taken 
by the Ecosystems Research 
and Development Bureau 

From left: Ms. Sunwoo Bae (Program Officer of the United Nations Institute for 
Training; Dr. Cielito F. Habito, Filipino Economist and Chief of Party of USAID-
Trade Project; then ERDB Director, Dr. Henry A. Adornado; DENR Secretary 
Roy A. Cimatu; Dr. Bharat Dahiya, Senior Adviser of Chulalongkorn University, 
Thailand; then ASEAN Centre for Biodiveristy Executive Director, Atty. Roberto 
V. Oliva and Dr. Simplicia A. Pasicolan, Congress Overall Coordinator
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(ERDB), the research arm of the 
Department of Environment and 
Natural Resources (DENR). The 
R&D Congress on Sustainable 
Urbanization in the Course of 
ASEAN Economic Integration was 
conducted on June 26-30, 2017 at 
the Sofitel Philippine Plaza Manila 
in Pasay City with the objective of 
bringing together representatives 
from ASEAN-member countries 
and their dialogue partners to 
cooperate, act together, build 
capacities, share knowledge and 
generate mechanisms to keep 
up the economic growth and 
sustainability of urban centers 
parallel with rural areas.

This event was in conjunction 
with the 50th ASEAN Founding 
Anniversary in which Philippines 
was the Chair. Headed by Dr. 
Henry A. Adornado, the DENR-
ERDB worked hand in hand with 
the ASEAN-National Organizing 
Council (NOC).

The Congress proper

Key issues were tackled by 
speakers whose specialization 
is in the different fields of urban 
planning and development. 
The event was composed of 
2-day plenary sessions, oral 
presentations, workshop, poster 
presentations and a whole 
day eco-tour. Representatives 
from eight out of 10 ASEAN 
countries participated in the 
Congress. Forty oral presenters 
and 32 poster presenters from 
various government agencies, 
non-government organizations, 
academes and private companies 
were selected to share their 
research outputs.

DENR Secretary Roy A. Cimatu 
stated that such conference 
“would create an avenue for 
exchange of information as 
well as local operations in 

Table 1 Identified issues and gaps and potential solutions in achieving a 
sustainable city.

Issues and Gaps Possible R&D collaborations among 
ASEAN-member countries

1. Population growth Intra and inter-country migrant baseline 
studies

2. Environment Protection amidst 
Industrialization for Sustainable 
Cities

Assessment of Environmental 
Protection Initiatives of Industries 
Aimed at Achieving Sustainable Cities 
in the ASEAN

Commitment of ASEAN countries on 
lowering the temperature and carbon 
emission

3. Application of green 
technologies and Infrastructure in 
urban areas

Development of Green Building Index

Green Technology Strategies Toward 
Sustainable Urban Development
• Promotion of low cost green 

technologies
• Green Technologies Best Practices 

readiness
• Identification of indigenous GTs in 

ASEAN
• Incentive based GTs
• Effectiveness of GTs
• Updating policies on GTs of 

ASEAN-member agencies

4. Strategies for sustainable solid 
waste management

Conduct of Conferences/Congresses 
on ASEAN best practices on solid 
waste management

Creation of a Technical Working  Group 
(TWG) who will monitor baseline and 
benchmarking of best practices

5. Urban planning and policy 
development

Formulation of R&D proposals related 
to urban planning and development 
policies among ASEAN nations

Identification of the best practices 
related to urban planning and 
development among ASEAN nations 
(problem solving strategies)

6. Land use conversion 
(agricultural to urban)

Research projects on evaluation of the 
implementation of regulations on land 
use conversion 
• Compliance of local governments 

to land use conversion policies
• Incentives for farmers and land 

owners for sustainable use of 
agricultural land

• Identification and mapping of areas 
allocated for agricultural land

• Strategies addressing climate 
change impacts for agricultural 
production sustainability

• Strategies for regulating urban 
sprawl

• Comparative analysis on 
agricultural villages empowerment

7. Strategies for sustainable urban 
tourism

Creation of sustainable urban tourism 
framework

continued on page 11...
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HARNESSING ENERGY FROM 
THE SUN AND WIND FOR A 
DEPENDABLE POWER SUPPLY 
IN LUZON, PHILIPPINES
ROWENA CUEVAS-PAYUAN

Humankind is given vast 
opportunities to harness every 
available environmental resource 
on earth and this includes utilizing 
the sun’s heat and wind speed. 
The sun’s heat and wind speed 
can be converted into mechanical 
power or electricity, which we 
use in our everyday lives. Luzon, 
being the largest island in the 
Philippines, is the most populous 
and is the country’s center for 
economic development. The 
growing power requirements in 
Luzon at times caused severe 
power deficiency and outages. 
In 2016, several yellow and red 
alerts were declared especially 
during the summer period where 
blackouts of up to 12 hours in 
some areas were experienced 
(DOE 2016). 

Power generation, utilization, 
and development

Energy statistics from the 
Department of Energy (DOE) 

in 2016 reflects that there is 
an increasing trend on power 
consumption in Luzon by all 
sectors from 2010-2016 (Figure 1). 
The commercial sector recorded 
the highest share of 27.9% in 
total power sales in 2016 with an 
average annual increase of 5.4% 
electricity demand since 2011. The 
demand of the residential sector 
comes second recorded at 27.7% 
share followed by the industrial 
sector with 26.4% share. Other 
sectors including transport and 
agriculture among others have the 
least share of 18%.

Electricity demand was primarily 
supplied by coal at 49.8% share 
followed by natural gas with 
29.9% share, and renewable 
energy with 16.4% share. 
However, it has been proven that 
electricity production through 
coal-fired power plants is harmful 
to the environment. It greatly 
contributes to environmental 
degradation and climate change. 

On the other hand, scientists 
and environmentalists recognize 
the use of renewable energy, 
particularly solar and wind energy, 
as an environment-friendly 
option as it contributes to carbon 
footprint reduction. 

Wind and solar energy 
potentials

The Philippines has a high 
potential natural resource for 
solar and wind energy being a 
tropical and archipelagic nation. 
The country’s swift transition to 
renewable energy started upon 
the approval of the Renewable 
Energy Law in 2008. The Bangui 
Windmills located in Bangui, 
Ilocos Norte is the first wind 
energy plant that started its 
operation in 2007. Seven years 
after, the first solar energy 
generation in San Carlos City, 
Negros Occidental followed. 
Optimal use of these energy 
sources was affirmed by the 
government in its Philippine 2012-
2030 Energy Plan in an attempt to 
attain energy security and mitigate 
the effects of climate change. 
Since then, the use of these 
renewable resources has been an 
ambitious goal of the government. 
In 2015, wind and solar energy 
boomed and still continues to 
progress because of its vast 
potential and the government’s 
support on renewable energy 
projects. 2014 started a sharp 
increase of 132% on wind energy 
generation equivalent to 152,052 
MWh power generated. For solar 
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energy generation, a tremendous 
increase of 645% was observed 
in 2016 with 494,946 MWh power 
generated. In 2016, wind and 
solar energy registered a 2.2% 
and 2.1% share, respectively in 
the Luzon power generation mix.
According to Senator Juan Miguel 
Zubiri, as of 2016, the Philippines 
is the largest and fastest growing 
producer of wind energy among 
the 10 ASEAN country members 
(Sunstar 2016). As of December 
2016, the DOE awarded 39 wind 
projects in Luzon with a combined 
potential capacity of 861.40 MW 
and installed a capacity of 336.90 
MW. The second installed and 
largest wind farm is located in 
Burgos, Ilocos Norte with an 
installed capacity of 150 MW 
and considered to be the largest 
in Southeast Asia. The second 
largest operating wind power 
plant in Luzon is located in Pililla, 
Rizal with 54 MW capacity that 
can supply 66,000 households in 
Rizal.

For solar energy generation, the 
DOE awarded 90 solar energy 
projects in Luzon with a combined 
potential capacity of 2,491.21MW 
and installed capacity of 337.4 
MW. The 150 MW solar project of 
Solar Philippines in Concepcion, 
Tarlac which began construction 
in 2017 is not yet included in the 
list. It would be the largest solar 

power project in the Philippines 
and perhaps in Southeast Asia. 
As of today, the Calatagan Solar 
Farm is the biggest in Luzon with 
63.3 MW operating capacity that 
supplies enough power to the 
entire Western Batangas.  

Key challenges of the industry

Despite the government’s support 
on solar and wind energy in 
terms of legislations, its use 
and promotion still receives 
criticisms. There are issues on 
extensive capital investments, 
waste management, and land-
use competition. Investment 
requirement for each MW of wind 
is around USD1.3 million while for 
solar, the cost would be USD1 
million (Mayuga 2017).

Another key challenge for the 
industry is determining how and 
where to dispose of the discarded 
wind turbines and solar panels 
after the structures’ life span. In 
terms of economic opportunity, 
competing land-use between 
wind and solar energy farms 
and other productive use like 
agriculture and forestry is also an 
issue that concerns the business 
sector and the host communities. 
These issues and concerns call 
for further studies and evaluation 
where scientists and researchers 
can contribute.

Conclusion

Constant increase in power 
demand in Luzon will be 
experienced in the succeeding 
years due to the continuous 
economic growth and increase 
in population, especially in urban 
areas. Solar and wind energy 
resources have high potentials 
to contribute for the country’s 
energy security, especially during 
the increasing power demand 
of urban cities in Luzon. It is 
essential that continued support 
from the government in the 
aspect of planning, financing, and 
building infrastructures should 
be provided to investors in order 
for the country to achieve greater 
energy security. Equally important 
is the conduct of environmental 
valuation studies considering the 
needed capital inputs, effective 
waste management, competing 
land-use, and externalities of 
these resources compared to 
conventional energy sources. 
Results of these studies will 
provide concrete and scientific 
evidence that indeed the sun and 
wind are best options for power. 
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THE ‘LUNGS OF THE OCEAN’ 
NEED TO BREATHE
MARICHE BANDIBAS-NATIVIDAD, JOSE ISIDRO MICHAEL T. PADIN, 
ANNIERAJ G. ANTONG, and MICAH MARIE F. GALAPON

Seagrasses are angiosperms, 
marine flowering plants, 
thriving best in slightly reducing 
sediments of shallow tropical and 
subtropical coasts (Mackenzie 
et al. 2010, Fortes 2013).  They 
are considered the “lungs of 
the ocean” because a 1 m2 of 
seagrass can generate 10 liters 
of oxygen everyday (Smithsonian 
Ocean Portal 2017, National 

Wildlife Federation n. d.) As an 
ecotone between mangrove and 
corals, seagrass beds act as a 
barrier that protects mangroves 
from wave action. They filter and 
stabilize sediments to protect 
the coral reef. Without seagrass 
beds, the health of mangroves 
and corals will be affected. 
Recent discovery showed that 
seagrass helps remove bacterial 

pathogens in coastal areas, thus, 
enhancing the water quality of the 
ecosystems (Lamb et al. 2017). 
Moreover, without seagrass beds, 
hundreds of marine organisms will 
be homeless and will lose their 
breeding, nursery, feeding, and 
forage ground.

Seagrass beds and their 
productivity

Out of the 60 species of seagrass 
in the world, the Philippines has 
the second highest seagrass 
diversity with 18 recorded species 
(Fortes 2008; 2012). These green 
lush marine flowering plants 
are areas of high primary and 
secondary productivity and are 

Stable seagrass beds planted with mangroves in Burdeos, Quezon. Photo by JIMPadin

If coral reefs are considered as the “tropical rainforest of 
the sea”; seagrasses are often called as the “lungs of the 
ocean”. Despite their importance and the functions they 
serve, seagrass beds are given much less attention in terms 
of conservation. The question is... what lies ahead for the 
seagrass beds?
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extremely valuable as they are 
home to many fishes, such as 
“dugong”, “danggit”, “bangus”, 
among others. Seagrass beds 
are also a nursery and feeding 
ground for many crustaceans, 
such as crabs and shrimps that 
spend a portion of their lives 
in this ecosystem.In addition, 
seagrasses provide high-value 
ecosystem services such as 
supporting commercial fisheries 
worth as much as USD3500 ha1 
yr1 (Watson 1993; Wycott et al. 
2009). 

In the tropics, seagrass meadows 
have an annual production of 
975-3614 gDW m-2 yr-1, which 
make them some of the most 
productive ecosystems in the 
world (Wirachwong and Holmer 
2010; Heijs 1985; Vermaat et al. 
1995; Nakaoka and Aioi 1999; 
Rasheed et al. 2008).The net 
primary production per unit of 
area of seagrass populations, 
including the leaves, rhizomes 
and roots, was estimated at 1012 
g dry weight (DW) m-2 yr-1 or 404 
g C m-2 yr-1 (Duarte and Chiscano 
1999). 

The rising problem of seagrass 
beds

Despite its importance, 30-40% 
of the meadows in the Philippines 
are declining in the past 50 
years due to human and natural 
interventions (Fortes 2008). The 
widespread loss of seagrasses 
is largely a consequence of the 
rapid growth in human activities 
and transformation of the coastal 
zone, resulting in either direct or 
indirect impacts on seagrasses. 
Anthropogenic impacts are the 
top contributor to the destruction 
of seagrasses since 40% of the 
human population presently 
inhabit the coastal zone. Physical 
modification, overexploitation, 
nutrient and sediment pollution, 
global climate change, and the 

introduction of non-native species 
are the top 5 major threats to 
seagrasses (Wycott 2009). All 
these factors contribute to the 
decline of seagrass coverage and 
death of seagrasses.

Another rising problem of 
seagrass is the planting of 
mangrove species in many 
seagrass beds. It is undeniable 
that many of the plantations, even 
in the past decades, are located in 
seagrass meadows. Siltation and 

“
“

Thousands of 
fishes rely on 

seagrass beds for 
nursery, breeding, 

feeding, and 
forage ground; 

thus, the loss of 
seagrass beds 
resulted in a 

significant loss 
of biodiversity 

causing a 
modification in the 

food chain.

high loading of sediment trapped 
by mangroves bury seagrass 
meadows and increase nutrient 
load leading to the proliferation 
of epiphytes and planktonic 
algal accumulations in seagrass 
leaf blades, thereby blocking 
and reducing the underwater 
irradiance and decreasing 
seagrass photosynthetic activity. 
As mangroves grow over time, its 
canopy blocks the light reaching 
the seagrass beds. This will 
reduce the photosynthetic activity 
and eventually kill seagrasses.

Initial results of seagrass 
assessment under the project, 
“Productivity of Seagrass 
Meadows With and Without 
Mangrove Plantations” in 
Burdeos, Quezon in 2017 
revealed that there is a relative 
difference in seagrass density 
and cover in areas with mangrove 
(SMP) and without mangrove 
plantations (SWMP). Seagrass 
density is relatively higher in 
SWMP as compared to SMP with 
a total value of 207 individuals/m2, 
respectively. It has been observed 
that many of the seagrasses are 
being buried in sediments and 
almost 50%-60% of the leaves 
have been covered with epiphytes 
which affects the photosynthetic 
activity of the seagrass.

While there is a desire to 
conserve and manage the 
mangrove forest because it is 
one of the frontiers in the coastal 
ecosystems, it is necessary to 
know that mangroves should 
not be planted on seagrass 
beds. If the seagrass beds are 
considered as the lungs of the 
ocean, they need to breathe just 
like the mangroves. Thus, science 
is calling not only the people in 
the community but managers to 
properly handle these two coastal 
resources. 

Dwindling seagrass meadows 
accelerate coastal resource 
loss

Thousands of fishes rely on 
seagrass beds for nursery, 
breeding, feeding, and forage 
ground; thus, the loss of seagrass 
beds resulted in a significant 
loss of biodiversity causing a 
modification in the food chain. In 
Burdeos, Quezon, more species 
and individuals were recorded 
at seagrass without mangrove 
plantation with 16 species and 
73 individuals, while seagrass 
with mangrove plantation had 9 
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species and 18 individuals. Nearly 
62%-67% of the specimens were 
reef-associated species. This 
may indicate the significance of 
seagrass ecosystems as refuge 
and feeding ground of several 
reef-associated species. Seagrass 
loss also threatens not just the 
fisheries but the future of many 
critically endangered species. 
Seagrass decline also decreases 
primary production, carbon 
sequestration, and nutrient cycling 
in the coastal zone.

In addition, the loss of seagrasses 
will cause mangroves to suffer 
greater damage from wave stress. 
What future awaits the coral 
reefs if the loss of seagrass beds 
may mean a reduction in the 
energy subsidies and sediment 
stabilization ability, which 
seagrasses provide to protect 
the coral reefs and deep-sea 
bottoms? The considered “tropical 
rainforest of the sea” may be lost 
or damaged by sediments which 
will then lead to its death. The 
loss of coral reefs will mean loss 
of homes for millions of fishes 
and other marine organisms, 
thus, will cause adverse impacts 
on millions of people who are 
dependent on coastal resources.

If the current rate of seagrass 
loss will remain the same or 
will continue to accelerate, 
the ecological losses will also 
increase, causing even greater ill-
afforded economic losses (Wycott 
2009).

A call to preserve seagrass 
beds

The current rate of seagrass 
loss illustrates the imperiled 
status of these ecosystems. 
The need for increased public 
awareness, expanded protective 
policies, and active management 
must be in place. In the light 
of science-based information, 

Burdeos, Quezon. Burial of seagrass shoots within the mangrove plantation. 
Photo by MBandibas-Natividad

“Blue Carbon Sequestration 
of Seagrass Meadows in 
Protected and Unprotected 
Area”; “Productivity of Seagrass 
Meadows with and without 
Mangrove Plantations”; and the 
release of the ERDB Technical 
Bulletin No. 02 under the 
Mangrove and Beach Forest 
Development Program, which 

Planted mangrove seedlings in seagrass beds during high tide in Burdeos, 
Quezon. Photo by MBandibas-Natividad

the Ecosystems Research and 
Development Bureau (ERDB), the 
research arm of the Department 
of Environment and Natural 
Resources is keen to protect the 
country’s seagrass meadows. 
Efforts in terms of research 
and development have been 
implemented through projects. 
These projects include the 
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highlights the “No to Planting 
on Seagrasses”.  This bulletin 
will technically and scientifically 
guide those who will be involved 
in mangrove rehabilitation and 
restoration. The adverse impact of 
seagrass loss to the environment 
and economy must also be a 
major source of concern for 
coastal managers.

Science calls people to help the 
“lungs of the ocean” to breathe, to 
save them before it’s too late, so 
the future generation can still see 
the beauty of the sea. 
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...Sustainable Urbanization continued from page 7...

exploring ways to achieve 
sustainable urbanization in 
ASEAN communities”.  He called 
on everyone to be stewards of 
natural resources and work on 
sustainable environment.  

The Congress Keynote Speaker, 
Dr. Cielito F. Habito, a Filipino 
economist and Chief of Party 
of USAID-Trade Project quoted, 
“Achieving sustainable cities is 
vital for us in ASEAN and that the 
very future of our nation and of 
our region depends on it”.  
Esteemed urbanist, Dr. Bharat 

Dahiya, Senior Adviser of 
Chulalongkom University in 
Thailand and one of the Plenary 
Speakers stated that in a fast 
developing Asia, three stages 
of urban environment are 
occuring simultaneously and not 
sequentially. These stages of 
issues are poverty-production-
consumption related and this Asian 
phenomenon is unprecedented in 
human history. A stage may not 
end unless the impact is felt and 
leads to public policy and action. 
He further added that in promoting 
quality living standards in ASEAN 

cities/urban areas, it has to be 
ensured that cities/urban areas 
are environmentally sustainable, 
while meeting the social and 
economic needs of the people.
 
Another Plenary Speaker, an 
Urban Planner and Principal 
Architect of Dubai, Arch. Felino 
A. Palafox, Jr. said that in most 
successful cities in the world, 
there is only one success 
formula and that is the existence 
of visionary leadership, 
strong political will, good 
urban planning, good design, 
architectural engineering, and 
good governance. 

Landscape Architect Paulo G. 
Alcazaren shared his view that 
one cannot move forward unless 
one knows what is happening to 
our cities.  He urged participants 
to do what they can; but it is 
important to truly find another 
paradigm of development that 
goes beyond what we know 
now.  We can reconfigure our 

continued on page 15...
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SINKHOLES IN DOMINICAN-
MIRADOR HILL, BAGUIO CITY, 
PHILIPPINES
JAMELLA M. DE CASTRO and ADRIAN A. LANSIGAN 

Baguio City is one of the highly-
urbanized cities in Northern Luzon 
and is known as the Summer 
Capital of the Philippines. It is 
one of the few popular places in 
the Philippines that has a cool 
climate. It is part of BLISTT in 
Benguet, which is informally 
known as Metro Baguio. BLISTT 
stands for Baguio, La Trinidad, 
Itogon, Sabian, Tuba, and Tublay. 
Due to Baguio City’s fast urban 
growth, which influenced the 
adjacent municipalities, BLISTT 
was identified as a major sub-
regional area (Mercado and 
Chammag 1998).

Moreover, a popular and 
considered as highly-urbanized 
barangay in Baguio City is 
Dominican – Mirador Hill. It has 
been contested as the oldest 

and highest mountain in Baguio 
City where one can find some 
of the oldest pine trees in the 
Philippines. 

As part of its initiatives, the 
Ecosystems Research and 
Development Bureau (ERDB) 
implemented an on-going study 
titled “Resilience of Communities 
to Disasters and Natural Hazards 
in Urban Areas” which aims to 
determine the resilience of urban 
settlers to disasters and natural 
hazards. 

During the study, it was 
discovered that one of the 
common natural hazards in 
Baguio City is the occurrence of 
sinkholes as the city is situated 
in a mountainous limestone 
area. With this finding, the city 

itself is considered as one of the 
places in the Philippines that are 
susceptible to sinkholes. 

Sinkhole: Hazardous or not?

According to the Department 
of Environment and Natural 
Resources-Mines and 
Geosciences Bureau (DENR-
MGB), a sinkhole is a natural 
depression or hole in the surface 
topography that is caused by karst 
process or chemical dissolution of 
carbonate rocks. It tends to form 
where there are large deposits of 
limestone, carbonate rock, and 
salt beds which are exposed to 
circulating ground water.  

Moreover, some literatures state 
that various activities through 
time in the area, such as land-use 

First and deepest sinkhole in Dominican – Mirador Hill, Baguio City. Photo by JMDeCastro
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continued next page...

The author is a News Editor II of the 
Technology Transfer Division, ERDB.

...ETT continued from page 3...

conversion; increasing number 
of infrastructures; different 
commercial and industrial 
activities; movement of water into 
the well; pressure from a stagnant 
water; and occurrence of natural 
disasters such as earthquakes 
and landslides are some factors 
that contribute in the formation of 
sinkholes. 

Based on interviews with 
barangay officials, a total of 12 
sinkholes were discovered in 
Barangay Dominican-Mirador 
Hill, Baguio City where most of 
the residential houses were built 
within areas with sinkholes. The 
Barangay’s Sector 2 has the 
most number with 4 sinkholes 
while Sector 4 has the deepest 
sinkholes. Some sinkholes range 
from a diameter approximately 

5-200 m and a depth of 2-45 
m, thus, mouth of sinkholes are 
densely vegetated. According 
to former Barangay Captain 
Napoleon Salengga, the first and 
deepest sinkhole was discovered 
in the 1950s which is around 
45.72 m deep. 

In addition, sinkholes were 
regularly flooded especially during 
heavy rains and typhoons with 
a depth of approximately 1 m 
based on MGB’s initial findings 
in terms of sinkholes’ biophysical 
aspects. Some portions of the 
Barangay’s Urdhi Road are 
affected by a displacement of 
about 7 cm vertically and about 3 
cm horizontally. It was also noted 
that the storm drainage system in 
the area was diverted towards the 
identified sinkholes. 

When it comes to the social 
aspect, barangay officials 
reported problems and issues 
regarding continuous house 
constructions near the sinkholes 
despite warnings on its risks from 
the local government. Further, 
perimeter fences were placed 
around the sinkholes to prevent 
accidents.

What can be done

In terms of the biophysical 
characteristics of sinkholes 
within the Barangay, MGB’s initial 
findings showed that these are 
highly susceptible to sinkhole 
flooding. When it comes to the 
social aspect, however, the urban 

With high hopes, the tool is 
expected to ensure a better and 
more sustainable ecotourism 
management in the country in the 
long run. “I have no doubt it will 
support proactive management 
of all ecotourism sites in the 
country,” quipped Cimatu.

ETT was developed through a 
research project conducted by the 
DENR-ERDB from 2013 to 2014 
under the leadership of For. Ma. 
Lourdes DC. Reyes and Dr. Lope 
A. Calanog, in consultation with 
DENR’s Biodiversity Management 
Bureau, Forest Management 
Bureau, Department of Tourism, 
Department of Science and 
Technology, and University of 
the Philippines Los Baños, local 
government units, park managers, 
and private and community tour 
operators.

It was specified and initially 
tested and validated in 45 
tourist destinations and/or 

key ecotourism sites in the 
country. The respondents during 
pretesting and validation included 
resort owners/managers, park 
authorities, tour operators and 
guides, government officials, 
people’s organizations, and 
non-government organizations 
engaged in operating tourist 
destinations.

Copies of the manual are already 
available at DENR-ERDB and it is 
also downloadable for free at the 
ERDB website: erdb.denr.gov.ph.
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settlers in the Dominican-Mirador 
Hill have learned to adapt and 
recover from the hazardous 
impacts of sinkholes. Since 
sinkholes are quite alarming, a 
research study on susceptibility 
assessment of sinkholes must 
be done to generate maps that 
could serve as a guide for LGUs 
to come up with a good policy 
recommendation on making 
protocols to prevent the dangers 
of living in sinkhole-prone areas 
and to develop Information, 
Education and Communication 
(IEC) strategies about the 
phenomenon. 
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Issues and Gaps Possible R&D collaborations among 
ASEAN-member countries

8. Renewable energy • Solar energy collaboration (conduct 
of solar oriented research studies 
focusing on solar devices and 
systems).

• Bioenergy and Hydropower
• Promoting the use of renewable 

energy in commercial and industrial 
establishments

• Strategies on how to lower down 
solar power generation costs

9. Comparative Analysis of Social 
Entrepreneurship and its Impact to 
ASEAN Countries

Build capacities for social 
entrepreneurship
• Provide financial and logistical 

support
• Encourage youth engagement as 

change makers
• Develop innovative approaches 

in solving social and ecological 
problems

• Measure and monitor impacts of 
social entrepreneurship

10. Efficient Mass Transportation Innovative ideas and technological 
concepts:
Public transport infrastructure
• Railway infrastructure
• High speed trains using solar 

energy
Encourage carpooling and elimination 
of old and dilapidated vehicles
Transport public policies

The first author is a Science Research 
Specialist I and the second author is a 
Chief Science Research Specialist of 
the Urban Ecosystem Research Division, 
ERDB.

cities and the governance of 
our cities to be able to discover 
more sustainable patterns and 
distribution of settlements for the 
people in urban areas. 

A representative from the 
dialogue partner in South Korea, 
Ms. Sunwoo Bae, Program Officer 
of the United Nations Institute for 
Training and Research (UNITAR), 
mentioned that “when we talk 
about cooperation, we always 
have this picture in our minds: 
traditional donor country on the 
top and development countries 
at the bottom-triangular shape. 
However, south-south cooperation 
encourages developing nations 
like the ASEAN community to go 
together and help each other”.

Topics discussed in the R&D 
Congress revolved around 4 
major themes, namely: 1) ASEAN 
Economic Community and Urban 
Metabolism for Inclusive Growth; 
2) Environment Protection Amidst 
Industrialization for Sustainable 
Cities; 3) Human Settlement and 
Rapid Urbanization in ASEAN 
Megacities; and 4) Impacts of 
Flow of Goods and Services.

After probing the challenges and 
discussing the potential solutions 
towards a sustainable city, the 
participants identified the issues 
and gaps and their possible R&D 
collaborations among ASEAN-
member countries (refer to Table 
1) .

With the emergence of “wicked” 
problems particularly in 

urban ecosystems, there are 
complications that are at times 
hard to recognize.  The ever 
changing environment produces 
complex relationships and 
interdependencies. 

Mindful of the fact that scientific 
gatherings such as this Congress 
could foster cooperation, 
collaboration and integration 
of science-based ideas and 
initiatives within and among 
ASEAN-member countries, 
adoption of a resolution to 

...Sustainable Urbanization continued from page 11...

...Puka Beach continued from page 16...

     critical habitat in Boracay. https://www.
     denr.gov.ph/news-and-features/latest-
     news/4127-denr-to-establish-critical-
     habitat-in-boracay.html

Department of Environment and Natural 
     Resources. 2018. Cimatu to new BMB 

     chief: Bring puka shells back to 
     Boracay. http://caraga.denr.gov.ph/
     index.php/96-region-news-items 
     latest-news/771-cimatu-to-new-bmb-
     chief-bring-puka-shells-back-to-
     boracay The author is an Intern of the Techology 

Transfer Division (June-July 2018), ERDB.

Exploring Our Fluid Earth. Beaches 
     and Sand. https://manoa.hawaii.edu/
     exploringourfluidearth/physical/
     coastal-interactions/beaches-and-sand

concretize our vision of a 
sustainable city is therefore an 
imperative.

Similar undertakings will 
challenge deterrents to inclusive, 
resilient and dynamic ASEAN 
Socio-Economic Community that 
engages and benefits people.
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EARTHWATCH

Boracay Island, known for 
its white sand beaches and 
calm waters, has undergone 
developments that have brought 
commercial establishments like 
hotels, shops, and restaurants 
along its shores. This, however, 
has also brought environmental 
degradation issues. At the 
northern tip of the island, a more 
peaceful 800-meter beach can be 
found—Puka Beach. Previously 
known as Yapak Beach, Puka 
Beach is the second longest 
beach in Boracay and is popular 
for the shells that can be found on 
its shores, the Puka Shells.

As this beach’s name implies, 
it is abundant with Puka shells. 
These are the shells that make 
up the unique sand texture of the 
beach. Puka shells are the tops of 
eroded cone shells that appear as 
light-colored disks with a hole in 
the center.  They are often faded 
to white and vary in sizes about 
12mm to 19mm in diameter. The 
word puka is Hawaiian for hole. 
Their slightly concave undersides 
sometimes show concentric rings.

The world-recognized Puka 
shells come from species of cone 
snail shells or marine gastropod 
mollusks, belonging to the class 
Gastropoda, family Conidae, 
genus Conus.

Once the snail occupying the shell 
dies, the shell is washed away 
by the current to the coast, and 
the weathering process begins. 
Repeated impact of the waves 
and other solid matter causes 
some parts of the shell to break 
down. The harder concave part of 
the shell is left after a certain time. 
The small particles of weathered 
Puka shells are left in the coast, 
making its white sand different 
from the rest. 

The abundance of Puka shells 
on this part of the island made 
livelihood to its locals. Commonly, 
the shells are sewn together 
to make necklaces, and other 
jewelries, and are sold in local 
souvenir shops. However, despite 
its abundance, it is not exempted 
from the threats the island is 
currently facing.

From the recent biodiversity 
assessment performed by 
Department of Environment 
and Natural Resources (DENR) 
Biodiversity Management Bureau, 
Puka Shell Beach is one of the 
areas proposed to be declared 
as a critical habitat. In line with 
Republic Act 9147 or the Wildlife 
Resources Protection and 
Conservation Act, establishing a 
critical habitat will enable species 
to be closely monitored and 
conserved. 

With the current steps the 
DENR is taking to preserve the 
island, Puka shells are not being 
conserved only as a source 
of livelihood but also being 
recognized for its contribution to 
the renowned beauty of Boracay.
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