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FOR A GREENER AND SAFER EARTH
More polar ice caps to melt down 
causing climate change leave 
the earth with higher sea level 
that causes more islands to be 
submerged in water, stronger 
typhoons and hurricanes, 
intense floods and droughts, and 
numerous species gone extinct. At 
present, these adverse effects are 
experienced around the world. 

For a country frequented by storms 
and is surrounded by waters, the 
Philippines is at great risk. On the 
average, 19 tropical cyclones enter 
the Philippine Area of Responsibility
every year. A couple of super 
typhoons ravaged different parts 
of the country taking thousands of 
lives and destroying homes and 
livelihoods in the previous years.

As the effects of climate change 
worsened, the Philippine 
Government launched the Mangrove 
and Beach Forest Development 
Project (MBFDP) resulting in the 

establishment of 44,891.37 ha of 
mangroves and 5,526.34 ha of 
beach forest.

Mangroves and beach forest trees 
shield coastal communities against 
tsunamis and storm surges. They 
are also capable of storing up to 4 
times more carbon in the air. 

Two articles in this issue discuss the 
importance of mangroves to humans 
and the earth. The authors relate 
their observations in the field and 
give us insightful thoughts to ponder 
on. 

We hope these information will 
pave way for more concrete actions 
towards saving our degraded 
mangroves and the environment as 
a whole. 

It will be on us whether we let a 
green and safe planet be on painted 
walls, photographs, books, and 
memories in writing or we put our 

acts together and unite for a greener 
and safer earth. 
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BAMBUSETUM IN PANGUIL 
RIVER ECOPARK
FLORENTINA D. OLIVA

At the entrance of Panguil River Ecopark in Laguna.
Photo by MJLZuraek

The Panguil River Ecopark in 
Laguna was established in June 
2010. It is a place where visitors 
enjoy adventure with nature through 
camping, trekking, and river tubing. 
The park has swimming pools and a 
pavilion for social events. Currently, 
it is managed and operated by the 
Panguil Municipal Office. The local 
community benefits from the income 
derived through visitors’ rental fees 
on huts and other business stalls 
inside the ecopark.

This recreational place is not just 
the usual ecopark. Inside this park 
is a bambusetum which is home 

The yellow buho planted in 2011 to symbolize the 
agreement among ERDB, Panguil Municipality, and 
Arellano University. Photo by MJLZuraek

to different native and introduced 
bamboo species. 

The effort to establish a community-
based bambusetum started through 
a tripartite agreement among 
the Ecosystems Research and 
Development Bureau (ERDB); the 
Municipality of Panguil, Laguna; and 
the Arellano University in Sampaloc, 
Manila. The agreement was signed 
on October 12, 2011. 

In the agreement, ERDB’s role 
is to provide planting materials 
and technical assistance to the 
community. Former ERDB Director 

Marcial Amaro Jr, former Panguil, 
Laguna Mayor Juanita Manzana, 
and Arellano University Chair and 
CEO Francisco Cayco planted a 
yellow buho in the area during the 
ceremonial planting of bamboo. This 
symbolized the agreement among 
the 3 sectors.

The bambusetum is situated along 
the Panguil River Ecopark located 
within Barangay Natividad and 
Barangay Balian and is monitored 
by ERDB’s technical staff.

continued on page 10...
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MANGROVE STRESSORS AND 
REHABILITATION MEASURES
HONORATO G. PALIS, PhD and CARMELA G. TAGUIAM, PhD

Pagatpat (Sonneratia alba) in Bacacay, Albay. Photo by CGTaguiam

One of the vital functions of 
mangroves is to protect vulnerable 
coastlines against big waves, storm 
surges and also from soil erosion. 
The strong trunks and structurally 
complex above-ground root systems 
in mature mangrove plantations 
provide an effective wind and wave 
break (Walters 2004). Mangrove 
roots and trunks break the force 
of waves while the leaves and 
branches reduce the effects of wind 
and rain. 

A study of storm-related death from 
super cyclone in India revealed 
that villages with wide expanse of 
mangroves significantly have fewer 
deaths compared to villages without 
or with narrower mangrove areas 
(Vincent et al. 2009). The findings 
showed the first robust evidence 
that mangroves can protect coastal 

villages against certain types of 
natural disasters like the storm 
surge.

Moreover, the presence of 
mangroves help in increasing 
schools of fish and other marine 
resources serving as an additional 
source of livelihood among 
households. In Vietnam, a positive 
correlation between the area of 
mangroves and the quantity of wild 
mud crab available was recognized 
by the local people (Macintosh et al. 
2010). 

In the early 20th century, there were 
some 450,000 ha of mangroves 
in the Philippines (Brown and 
Fischer 1918). But as of 1995, 
only 117,700 ha had been left of 
the mangrove area. The loss and 
degradation of mangroves were 

due to anthropogenic activities 
such as clearing for salt pond and 
aquaculture, modification for human 
uses (settlement, medicine, and 
textile fiber for rayon production), 
and pollution of coastal waters 
with mineral runoffs and industrial 
effluents, among others (Kunstadter 
et al. 1986). 

Mangrove decline in two 
communities

The then Coastal Zone and 
Freshwater Ecosystems Research 
Division of ERDB conducted a study 
in mangrove areas of Albay and 
Sorsogon in Region V, Philippines. 
The study aimed to: determine the 
status of mangroves in 2 mangrove 
areas (in Barangay Tres, Bacacay, 
Albay and in Balumbon Islands, 
Barangay Diamante, Prieto Diaz, 
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Table 1 Mangrove plants recorded in Barangay Tres, Bacacay, Albay.

Species Common name Family Life form

Avicennia marina Bungalon Avicenniaceae Tree

Avicennia officinalis Api-api Avicenniaceae Tree

Bruguiera cylindrica Pototan lalake Rhizophoraceae Tree

Casuarina 
equisetifolia

Agoho Casuarinaceae Tree

Ceriops decandra Malatangal Rhizophoraceae Tree

Ceriops tagal Tangal Rhizophoraceae Tree

Derris trifoliata Bugong Fabaceae Tree

Excoecaria 
agallocha

Buta-buta Euphorbiaceae Tree

Hibiscus tiliaceus 
Linn.

Malabago Malvaceae Tree

Nypa fruticans 
(Wurmb)

Nipa Arecaceae Palm

Pongamia pinnata Bani Fabaceae Tree

Premna integrifolia Alagaw dagat Verbenaceae Tree

Rhizophora 
apiculata

Bakauan lalake Rhizophoraceae Tree

Rhizophora stylosa Bakauan bato Rhizophoraceae Tree

Sesuvium 
portulacastrum Linn.

Dampalit Portulacaceae Vine-creeper

Sonneratia alba Pagatpat Sonneratiaceae Tree

Source: Palis et al. 2011

continued on page ...11

Sorsogon); identify the mangrove 
stressors in these mangroves; and 
find out the impact of rehabilitation 
measures in the areas.

The first project site was the 
Bacacay Experimental Forest 
located in Bacacay, Albay. It 
was established through MNR 
Administrative Order No. 5 in June 
1979. It is a mangrove swamp with 
an aggregate area of 10.9801 ha, 
composed of two lots (Lots 441 
and 449 of Cad -1164, Bacacay 
Cadastre). The vegetation was 
composed of 11 true mangrove 
species belonging to 4 families and 
19 mangrove associates belonging 
to 14 different families.

The second site was the mangrove 
areas in Balumbon Islands 
Barangay Diamante and the whole 
of Prieto Diaz, Sorsogon. The 
site houses 8 mangrove species 
belonging to 5 different families. The 
loss of mangroves in the area was 
due to anthropogenic activities. 

Mangrove stressors and their 
effects

Migration and illegal cutting. In 
Barangay Tres, Bacacay, Albay, 
illegal cutting of the vast mangrove 
stands commenced with the influx 
of migrants during the 1980s. 
To prepare the swamp for house 
construction, migrants covered the 
area with gravel and sand. This 
was done to build the house on a 
rock-hard foundation. There were 
households who opted to build 
their homes on top of the concrete 
dikes for safety, with hopes to be 
spared from the onslaught of coastal 
flooding. Others built their houses 
inside the mangrove plantation and 
even used the standing mangroves 
as poles and foundation of their 
dwelling place. Consequently, 
as houses were within the 
sparsely planted mangroves, 
domestic wastes particularly the 
nonbiodegradable materials were 
either left hanging on mangroves or 
floating on water.

Economic development. In 
Barangay Diamante, particularly 
Balumbon Islands and the whole 
of Prieto Diaz, Sorsogon, the 
disappearance of mangroves was 
caused by human activity and 
economic development. Mature 
mangrove stands were utilized 
both for domestic and commercial 
purposes. Poles were used for 
house construction as well as 
fuel wood in bakeries. Mangrove 
wastes or left-overs were used for 
household cooking. Mangrove areas 
were converted into fish ponds as 
early as 1950s (Doma 2009). In the 
1970s, the rate of mangrove cutting 
increased for shrimp production in 
response to the high demand for 
prawns. There was a time when 
mangroves were also used in 
making rock salt (Deswasedo 2009). 

The loss of mangroves in the 
community resulted in seldom 
but severe flooding and loss of 
livelihood among households. Fish 
catch declined such that fishermen 
had to go some distance from their 
usual fishing grounds. This situation 
could have deterred the cutting of 
mangroves yet it continued until the 
early 1990s. 

Recovery of degraded mangroves

In Barangay Tres, a survey of 
extant vegetation in 2008 showed 
that the experimental mangrove 
forest was composed of remnant 
and disturbed mangrove with 
beach type community. A total 
of 17 species of true mangrove 
and mangrove associates fewer 
than 10 families were recorded 
(Table 1). The increase in true 
mangrove species can be 
attributed to natural dispersion 
and regeneration processes such 
as the wind direction, birds, fish 
and even typhoons which resulted 
in the transfer or migration of 
mangrove species. Nevertheless, 
the mangrove ecosystem in this 
area remain in a disturbed state. 
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Typical dry arable lands in the Ilocos, Philippines. Map grabbed from Google Earth.

SEGUNDINO U. FORONDA, PhD

AGROFOREST FARMING

The application of agroforestry 
systems (AFS) in the Philippines 
need not be focused on forestlands. 
Under sustained global warming, 
agroforest farming represents a 
tough and resilient farming system 
that can withstand the combined 
effects of some extreme weather 
events like typhoons, droughts, and 
floods making it highly suitable for 
dry agricultural lands, commonly 
called rainfed farmlands. Agroforest 
farming is used here to mean 
the act of growing or cultivating 
a mix or combination of woody 
perennials and agricultural crops 
and/or animals in the same land 
management unit as opposed to 

mono-crop farming as in rice or tree 
farming.  

Dry agricultural lands in the 
Philippines

Table 1 lists the World Bank 
land use indicators/data for the 
Philippines as culled from the 
Trading Economics (2016). The 
Trading Economics stated that 
according to the World Bank the 
country’s agricultural land was last 
measured in 2011 at 121,000 km2 or 
12.1 million ha. That is, it increased 
by 9,160 km2 from a decade earlier. 
The agricultural land is comprised 
of arable land, permanent cropland 
and permanent pasture as defined 

by the Food and Agriculture 
Organization (FAO) of the United 
Nations. 

Fernandez (2015) reported that the 
Annual Rice Forum organized by 
the Asia Rice Foundation (ARF)-
Philippines noted the country’s 
potential irrigable area of some        
3 million ha and the actual service 
area of only 1.7 million ha. Also, it 
noted the average annual rate of 
expansion of irrigated areas at some 
33,626 ha and the high annual 
deterioration of irrigation systems 
at the equivalent of 71,000 ha. 
That is, the area actually irrigated 
is shrinking annually by some         
37,374 ha.
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continued on page 14...

Table 1 World Bank Indicators - Philippines - Land Use

1990 2000 2010 2014

Agricultural land (sq km) 111,400.0 111,840.0

Agricultural land (% of 
land area)

37.4 37.5

Arable land (ha) 5,480,000.0  5,034,000.0

Arable land (ha per 
person)

0.1 0.1

Arable land (% of land 
area)

18.4 16.9

Permanent cropland (% 
of land area)

14.8 15.6

Forest area (sq km) 105,740.0 71,170.0 76,650.0

Forest area (% of land 
area)

35.5 23.9 25.7

Land area (sq km) 298,170.0 298,170.0 298,170.0 298,170.0

Surface area (sq km) 300,000.0 300,000.0 300,000.0 300,000.0

Given the estimate of 0.1 ha of 
arable land per person, the DAL 
could represent as many as 33.34 
million smallholder farmers or 
a full one-third of the country’s 
current population. Thus, however 
it is viewed, the DAL is huge both 
in physical area and associated 
smallholder farmers. In terms of 
adaptation to climate change, it is a 
major challenge for the government.    

Dry spell or drought in farming 

Without water one cannot do 
farming. Needless to say, dry spell 
or drought is the single worst enemy 
in farming. But the Philippines is still 
lucky in the sense that there is not 
a single year on record that rainfall 
was nil in any part of the country 
(Cinco 2016). That is, all parts of the 
country received rain in any given 
year but differed in intensity and 
distribution. 

With sustained global warming 
made worse by the El Niño 
phenomenon it is expected that the 
rains could be farther in between, 
which could lead to depletion of 
available moisture during plant 
growth especially for shallow-
rooted crops and ultimately to crop 
failure as has been experienced. 

The onslaught of the El Niño in 
2015-2016 has filled the print and 
broadcast media of news about 
billions of pesos worth of losses 
and damages to agricultural crops 
and fisheries across the country 
including hundreds of ha of forests 
destroyed by fire. 

Thus, the challenge is to make do of 
reduced water supply and conserve 
what is available. The farming 
practices that were applied when 
water was less of a constraint have 
to give way to water-conserving 
practices and technologies. Tougher 
farming systems must now be 
applied to adapt to the obtaining 
environment, reduce losses and 
create opportunities especially for 
the farmers. 

Changing farming systems

A change in farming system that 
received wide coverage in the print 
media happened in Concepcion, 
Tarlac (Cardiñoza 2016).  When 
he could no longer plant rice twice 
a year in his farmland as he used 
to due to insufficiency of irrigation 
water resulting from changing 
weather pattern, Nemencio Calara 
shifted to planting calamansi 
(Citrofortunella microcarpa) – a 
small citrus tree. His neighbors 
caught on with the idea and followed 
suit. They practice intercropping – 
planting lemon grass, egg plant, 
and pepper in between the trees as 
additional sources of income. It took 
some 3 years before the full impact 
of their decision was felt. Now, they 
are reaping the windfall of their 
labour. 

The group has organized 
themselves into the Concepcion 
Calamansi Growers and Rice 
Producers Cooperative and with 
government assistance put up a 
processing facility for the production 
of calamansi juice, which has 

Given the above estimates, the 
dry agricultural land covers some              
10.4 million ha or 104,000 km2. It is 
more than one-third of the country’s 
land area and growing.

The dry arable lands and farming 
population 

As of 2000, the arable land was 
some 5.034 million ha. It decreased 
by some 446,000 ha from the 1990 
estimate. Given the estimate for 
irrigated areas, the dry arable land 
(DAL) consists of some 3.334 million 
ha or about 11% of the country’s 
land area. 
 
It should be well appreciated that 
the DAL is about twice as large as 
the irrigated arable lands. Location-
wise, the arable lands are more 
accessible than other agricultural 
lands, in general. The Philippine 
News Agency (2012) reported that 
in a symposium, the Philippine 
Rainfed Agriculture Research, 
Development and Extension 
Program indicated that vast drylands 
or rainfed farmlands are in higher 
elevations and coastal areas. In the 
Ilocos, the terms “bangkag” and 
“lap-og” are usually used to denote 
DALs in higher and low elevations, 
respectively. 
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BANACON’S ECOTOURISM POTENTIAL
CALIXTO E. YAO 

The Banacon Island of Getafe, 
Bohol was once a popular cross-visit 
site for community-based mangrove 
planting because of the successful 
bakauan bato (Rhizophora stylosa 
Griff.) plantation established in 1964, 
sans government assistance. At 
this time, the government was still 
at the trial-and-error stage on the 
appropriate spacing of bakauan. 
It was only in the late 80s that 
the government started the big 
mangrove rehabilitation projects 
after the massive conversions of 
mangroves into fishpond, which 
was in a way, subsidized by 
the government in the 60s with               
USD 23M from the International 
Bank for Rural Development (IBRD) 
and early 80s with USD 24M Asian 
Development Bank (ADB) Loans 
(Primavera 1994). In the late 80s 
after realizing the importance of 
mangroves in fisheries and coastal 
protection, the government was 
granted a USD 400M loan from 
ADB-OECF for mangrove and 
upland reforestation. Ironic, but 
necessary to restore mangroves.

The mangrove planting in Banacon 
was initiated by the late Eugenio 
“Nong Denciong” Paden in 1964, 
by simply imitating nature: planting 
propagules at a spacing of 20-30 

cm based on his observation of 
wildings under bakauan mother 
trees. The close spacing technology 
in mangroves planting was then 
unheard of as the government was 
promoting 1 m x 1 m spacing. It was 
only after the author published about 
Banacon (Yao 1984) and invited 
some senior staff of the nearshore 
component of the Central Visayas 
Regional Project (CVRP), a World 
Bank-funded project promoting 
Community-Based Resources 
Management (CBRM), that the 
island became popular, especially 
with the series of cross-visits from 
people’s organization under CVRP.
 
The community  

Barangay Banacon is a part of the 
692 ha Banacon Island. Including 
Barangay Jaguliao, Banacon has 
not changed much in the last 30 
years, except for the increased 
population and houses, which made 
the island more crowded. Electricity 
is run by a generator from 6:00 
PM to 6:00 AM. Drinking water is 
imported from the Handayan Island 
by pump boats. Main sources of 
livelihoods include fishing, gleaning 
with daily catch of varied marine 
life (fish, shrimps, blue crabs, sea 
cucumbers, sea shells, etc). Fish 

catch is brought directly to Cebu 
City by small pumpboats. Seaweed 
culture of Eucheuma cotonaii Weber-
van Bosse and E. spinosum J. 
Agardh), introduced in the late 80s is 
one of the major sources of income 
of the islanders. 

The mangrove plantation

The Banacon mangrove plantation 
is now 600 ha, including the 300- 
ha project of a Japanese group in 
the area of Tahong-tahong towards 
Calituban Island. It is the same area 
under the proposed “Mangrove Strip 
Along Calituban Reef”, which is the 
inner bank of the Danajon Double 
Barrier Reef (Yao 2000). Massive 
mangrove planting in Banacon 
started after the issuance of the first 
certificate of stewardship contract 
in mangroves in 1986, through the 
initiative of CVRP. 

The mangrove plantation has a high 
survival rate (Melana 1994), but it 
may not only be attributed to the 
close spacing. Low wave energy in 
the Danahon Double Bank Barrier 
Reef being protected by Camotes 
Island in the north (Pinchon 1977) 
may have also enhanced seedling 
survival.

Mangrove seedlings along the shore of Banacon Island in Getafe, Bohol. Photos by CEYao
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BANACON’S ECOTOURISM POTENTIAL
CALIXTO E. YAO 

Mangrove ecotourism destination

With the continuing popularity of 
Banacon Island, it became a natural 
mangrove ecotourism destination. It 
is one of the mangrove ecotourism 
destinations promoted by the 
Provincial Government of Bohol. 
But currently, Banacon is delisted 
as there is no local mangrove 
specialist to act as a tour guide and 
provide visitors the information and 
demonstration needed regarding 
mangrove ecosystems and the 
interaction/interrelationship among 
mangrove components, scientifically. 
The author evaluated the 5 
mangrove ecotourism destinations 
in Bohol and all of them do not 
have a local mangrove specialist, 
except Candijay, which the author 
assisted in developing their local 
mangrove specialist under the 
Coastal Resources Management 
Project, a United States Agency for 
International Development (USAID) 
implemented by DENR (Yao [date 
unknown])

BAGSAMA, the new partner 
organization (PO)

The Banacon Grower of Seaweeds 
and Mangrove Association 
(BAGSAMA) with 120 members was 
registered with the Department of 

Labor and Employment (DOLE) last 
April 2013. The PO President is Tata 
Miso, grandchild of the late Nong 
Denciong. The PO is supported by 
the local government unit of Getafe, 
which committed counterpart funds 
for the Mangroves Interpretation 
Training (MIT) to develop a local 
mangrove specialist team among 
dedicated members.   
 
Mangrove Interpretation Training 
for Ecotourism

Banacon was the first mangrove 
cross-visit area in Bohol, 
popularized by CVRP, where all the 
communities covered by the project 
promoting CBRM were brought 
to the island to interact with the 
PO which has been successful in 
their community-based mangrove 
planting and to see the iconic 
Banacon Highway, currently known 
as Paden’s Pass. The cross-visits 
continued up to 2007, with Banacon 
included in the province’s list of 
popular destinations in Bohol. But 
in the succeeding years, mangrove 
tours slowed down in all mangrove 
destinations in Bohol. Apparently, 
the information that the tour 
operators shared to the visitors 
were lacking in form and substance. 
Most of them do not have a local 
mangrove specialist team to 

articulate what mangrove ecosystem 
is all about. The author proposes 
that the local mangrove specialist 
trainees will undergo a 4-Day 
Mangrove Interpretation Training. 
Selected participants will be trained 
on mangrove ecosystem (mangrove 
component, characteristics, 
dendrology, zonations, and 
mangrove rehabilitation and 
ecotourism). The training includes 
practicum and role-playing/dry run 
until the local mangrove specialist 
team are able to demonstrate/
articulate with mastery the following 
environmental information/visuals 
that would certainly create the Balik-
balik Syndrome: detrital food chain, 
zonation pattern, interrelationships 
among flora and fauna, and 
bakauan regeneration. They should 
also be able to answer questions 
such as: 1. How did bakauan 
lalaki get its name? 2. What is a 
mangrovetum? 3. Why does one get 
thirsty after eating mangrove lobster 
then get the sweet after taste after 
drinking water? 4. What are the leaf 
eating crabs that trigger detrital food 
chain, and many others.

The trainees will be divided into 3 
teams with 3-4 members: Team 1-  
Mangrove ecosystems and Banacon 
history, Team 2 - Mangrove Planting/
Dendrology, and Team 3 - Flora and 
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Fauna Interrelationship. Once the 
trainees have mastered their topics, 
a dry run following the established 
tour route/stations, will be conducted 
with PO members as tourists, while 
the others will serve as critics. The 
Resource Persons and DENR and 
LGU representatives will determine 
if the teams are ready to receive 
tourists.

In light of these, the author 
recommends the following:

     • ERDB Region 7 should create 
       an MBFD regional training team 
       to ensure higher survival rate 
       and sustainability of the 
       plantation.

     • ERDB should train BAGSAMA 
       on Mangrove Interpretation. 
       Banacon has contributed much 
       to mangrove rehabilitation and 
       has all the making of an 
       ecotourism destination.
  

     • The PO/BLGU should request 
       PAMB to widen Paden’s Pass to 
       a width of 20 m for ecotourism.
 
     • DENR/LGU should protect the 
       natural mangroves and 
       plantation.
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Table 1 Native and introduced bamboo species in the Panguil River Ecopark Bambusetum.

Scientific name Common name Scientific name Common name

Phyllostachys aurea Running bamboo Guadua angustifolia Kunth Iron bamboo

Bambusa multiplex (Lour.) 
Raeuschel ex J.A. and J.H. Schultes 
forma variegata (Carnes) Hatiesima

Variegated bamboo Bambusa vulgaris Schrad ex Wendl var 
striata (Lodd. ex Lindl.) Gamble

Kawayan dilaw

Bambusa multiplex (Lour.) 
Raeuschel ex J.A. and J.H. Schultes

Hedge bamboo Bambusa merrilliana (Elmer) Rojo & Roxas 
comb. nov.

Bayog

Bambusa multiplex f. alphonso-karri Sunburn Gigantochloa levis (Blanco) Merrill Bolo

Phyllostachys nigra (Lodd.) Munro Black bamboo Bambusa philippinensis (Gamble) 
McClure

Laak

Sasa kurilensis f. takara Queensland bamboo Dendrocalamus strictus (Roxb.) Nees Calcutta

Gigantochloa kuring Widjaja Pink bamboo Schizostachyum lima (Blanco) Merrill Anos

Bambusa atra Lindley Long pipe bamboo Bambusa vulgaris Schrad ex Wendl Kawayan kiling

Bambusa vulgaris Schrad. ex 
Wendle cv. Wamin McClure

Wamin Dendrocalamus asper (Schultes et.) 
Backer ex Heyne

Giant bamboo

Cyrtochloa puser Puser Thyrsostachys siamensis Gamble Thailand bamboo

Schizostachyum lumampao (Blanco) 
Merrill

Green buho

The author is a Science Research 
Specialist I of the Laboratory and 
Experimental Services Division, ERDB.

Panguil River Ecopark continued from 
page 3...

Last September 2016, a team from 
ERDB visited the bambusetum to 
assist in the identification of the 
existing bamboo species in the area 
and to document the bambusetum’s 
progress. Currently, the ecopark 

has 21 different bamboo species, 
namely: running, variegated, hedge, 
sunburn, black, queensland, pink, 
long pipe, wamin, puser, iron, bolo, 
Thailand bamboo, kawayan dilaw, 
laak, calcutta, bayog, kawayan kiling, 

anos, giant bamboo, and 
green buho. All were identified and 
documented by the ERDB team.

CANOPY International would like to 
acknowledge Dr. Florentino O. Tesoro for 
the technical review of this article.
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Table 2 Mangrove plants recorded in Prieto Diaz, Sorsogon.

Species Common name Family Life form

Aegiceras 
corniculatum

River Mangrove Myrsinaceae Tree

Avicennia oepata 
Buch. -Ham

Bungalon Avicenniaceae Tree

Bruguiera 
gymnorrhiza

Busain Rhizophoraceae Tree

Excoecaria 
agallocha

Buta-buta Euphorbiaceae Tree

Rhizophora 
apiculata

Bakauan lalake Rhizophoraceae Tree

Rhizophora 
mucronata

Bakauan babae Rhizophoraceae Tree

Rhizophora stylosa Bakauan bato Rhizophoraceae Tree

Sonneratia alba Pagatpat Sonneratiaceae Tree

Source: Palis et al. 2011

Mangrove stressors continued from 
page 4...

The first author is a retired Supervising 
Science Research Specialist of the 
Coastal Zone and Freshwater Ecosystems 
Research Division and the second author is 
a Supervising Science Research Specialist 
of the Urban Ecosystem Research Division, 
ERDB.

There have been no initiatives to 
rehabilitate the mangrove area.

Meanwhile, in Balumbon 
Islands, Barangay Diamante, the 
implementation of the Coastal 
Environment Program (CEP) in 
1995 put a stop to the cutting of 
mangroves in the community. 
Households, whether engaged 
in fishing or any water-related 
economic activities, were enjoined 
to form the people’s organization to 
participate in the rehabilitation of the 
once-denuded mangrove forest. As 
a result, Prieto Diaz was chosen as 
one of the model sites of CEP.

Since 2008 and until today, the 
Balumbon Islands in Prieto Diaz 
mangrove plantation with an 
aggregate area of 7.5 ha has been 
an established afforested and 
reforested mangrove community 
composed of bakauan bato 
(Rhizopora stylosa) and now 
naturally interspersed with bungalon 
(Avicennia marina), a natural 
colonizer species. A total of 8 
species of true mangroves under 
5 families were recorded in the 
mangrove community (Table 2). 

Rehabilitation measures make a 
difference

While mangroves are present in 
both coastal communities, there 
was an obvious disparity with regard 
to rehabilitation and conservation. 
Mangroves in Barangay Tres 
apparently remained degraded 
while those of Barangay Diamante 
have recovered as a result of the 
reforestation implemented in the 
mid-1990s.

The households in Barangay Tres 
recognized that mangroves serve 
as a shield against the onslaught 
of typhoon and storm surge. 
But there were no planting nor 
rehabilitation activity initiated in the 
barangay’s mangrove experimental 

forest. Households encroachment 
continued to contribute to mangrove 
degradation. Tuan et al. (2003) noted 
that migration has been identified 
as one of the causes of mangrove 
destruction. It was further elucidated 
that people migrate to mangrove 
areas due to economic, social, 
and recreational opportunities. 
Unfortunately, in Barangay Tres, 
residents experienced flooding 
as inadequate mangrove stands 
triggered the easy entry of sea water 
in the settlement areas.

On the other hand, in Barangay 
Diamante, households have been 
actively involved in the rehabilitation 
and protection of the Balumbon 
Islands’ mangrove forest. With 
the islands’ fully grown verdant 
mangroves, storm surges hardly 
occur. Households believe that 
mangroves provide them adequate 
protection from the adverse impacts 
of natural disasters. 
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FOUNDATIONS OF ECO-CITIES 
GREEN ENERGY AND 
EFFICIENT TRANSIT SYSTEM 
ROWENA CUEVAS-PAYUAN and SIMPLICIA A. PASICOLAN, PhD

“Transforming urban cities into sustainable cities is a holistic form of environment and 
human adaptation to urban ecosystem degradation”.

Life in the city has been attractive 
to many people from the rural 
areas. The city offers many 
beneficial things including 
economic opportunities, advanced 
technologies, modern infrastructure, 
and comfort of basic amenities. 
Urban areas or cities are estimated 
to cover only 3% of the world’s land 
surface as of 2016, but such area 
is home to more than half of the 
world’s population. As urbanization 
continues, population in the cities 
is projected to reach up to 60% by 
year 2030. 

Urbanization is relevant to economic 
progress and modernization, 

however, it causes complex urban 
problems including negative effect 
to the environment as well as 
to human health. This alarming 
situation challenged academicians 
and development practitioners to 
find sustainable solutions. One 
concept that was coined by Richard 
Register in 1985 and adopted by 
developmental experts was turning 
cities into sustainable cities or “eco-
cities”. 

It is claimed that sustainable cities 
are attainable. That aspiring your 
city to be livable and in harmony 
with nature is not a futile vision. An 
ideal eco-city is achieved through 

satisfying the economic, social, and 
environmental aspect of sustainable 
development through physical 
structure, economic performance, 
land-use, transit system, culture, 
and political structure. However, 
achieving all these development 
approaches would take some time. 
Essentially, an eco-city should be 
designed to include green energy 
sources and improved transit 
systems. These radical approaches 
serve as an integral part in making 
cities sustainable. Eco-cities must 
be energy and resource efficient 
by way of adoption and application 
of potential green energy sources. 
It is also essential for eco-cities to 
build integrated transport networks 
which would facilitate people and 
goods’ movement to and from points 
of destination. Application of these 
green concepts, technologies, and 
infrastructures would minimize use 
of fossil fuel, reduce CO2 emission, 
and promote good health and well-
being to its residents.

During the Green Energy and 
Sustainable City Planning workshop 
sponsored by UNITAR-CIFAL Jeju 
last March 21-24, 2016 at Jeju 
Island, South Korea, two among the 
important topics discussed were the 
significance of green energy and 
transit-oriented development (TOD).
Green energy as an alternative 
energy source is an essential 
consideration in achieving 
sustainable development in urban 
cities. A sustainable city should be 
able to power itself with renewable 
sources of energy. Stranks (2008) 
defined green energy as an 

ECO-CITY PILOT PROJECT. Korea Electric Power Corporation’s prototype 
of its Smart Grid pilot project illustrating how renewable energy and smart 
transportation information technologies are being applied in Jeju, South 
Korea. Photo by RCPayuan
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The first author is Science Research 
Specialist II and the second author is Chief 
Science Research Specialist of the Urban 
Ecosystem Research Division, ERDB.

“environment-friendly power and 
energy that comes from renewable 
and non-polluting energy sources” 
such as solar, wind, geothermal, 
hydropower, and ocean energy.  
Waste-to-energy is another process 
of generating green energy. As cities 
produce large quantities of wastes, 
innovative technologies for waste 
disposal must also be applied. 
Through this scheme, cities could 
achieve a closed-loop system.
Transforming urban cities into 
sustainable cities is a holistic form of 
environment and human adaptation 
to urban ecosystem degradation.

Switching to renewable energy 
and cutting carbon emission has 
been a growing trend among 
villages, towns, and cities especially 
in developed countries like the 
United States and South Korea. 
Nonetheless, developing countries 
also demonstrate green energy 
initiatives at the national level. 
Another approach to minimize 
carbon emission is improving the 
transit system of a city. 

Transit-oriented development 
(TOD)

The design and implementation 
of reliable and affordable public 
transportation systems for 
sustainable cities is a must 
according to Dr Qureshi, one of 
the resource persons during the 
Green Energy and Sustainable City 
Planning Workshop. Sustainable 
land-use planning of a city would 
not be complete without integrating 
effective transportation. These 
development efforts are intricately 
connected such that current 
tendencies involved density, 
distance, travel pattern, and road 
network should be considered in the 
planning process. 

One sustainable green infrastructure 
planning concept that is being used 
nowadays is the TOD. It is another 
form of resource conservation and 
environmental protection essential 

for an eco-city. Basically, TOD is 
a land development strategy that 
includes a compacted mixture of 
housing, office, and other amenities 
such as schools, shops, restaurants, 
and green spaces within a 
10-minute walk from the transit stop 
or station. This approach creates 
vibrant communities within dense 
residential and commercial areas, 
with optimized and efficient transit 
systems, neighborhood is designed 
as walking and cycle friendly, 
reduced parking requirement, and 
streets have good connectivity 
and traffic calming techniques. 
TOD schemes applied by famous 
eco-cities include: Integrated 
Logistics System (ILS), Construction 
Consolidation Centers (CCC), 
Park-and-Ride (P+R) system, 
bicycle lanes, and traffic calming 
schemes.   

Eco-city in the Philippines

The eco-city concept is not 
new in the country. To join other 
countries boasting for eco-cities, 
the Philippines recently made a 
deal with Japan for the 50-year 
project called “Clark Green City” 
which will be the country’s first 
smart, green, and disaster-resilient 
city. The project aims to decongest 
and rectify the negative impacts 
of high urban growth in Metro 
Manila. This initiative would serve 
as the country’s head start towards 
achieving a greater ecological and 
economic sustainability for urban 
cities.  

The escalating environmental 
problems in the country’s urban 
areas call for immediate action not 
only from leaders, development 
practitioners and managers but also 
from researchers. Best practices 
and successful initiatives on green 
energy sources and sustainable 
transit systems from other countries 
serve as good models. However, 
the applicability and feasibility in a 
particular city would depend on the 
emerging and urgent problems that 
need to be addressed. Research 
plays a vital role in the process 
where environment and natural 
resources valuation on different 
green energy technologies and 
transit oriented development options 
would serve as crucial information 
for decision makers towards sound 
urban resource management.
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The DENR-ERDB is set to gather established R and D practitioners on 
urban ecosystem and environment and natural resources management 
(urban sustainability) to join the R and D Congress on Sustainable 
Urbanization in the Course of the Association of Southeast Asian Nations 
(ASEAN) Economic Integration. 

The event will be held in Manila on June 26-30, 2017. This will serve 
as a venue for information exchange among R and D practitioners 
on strategies generated through R and D to address sustainable 
urbanization. Interested applicants are required to submit their             
abstracts on or before March 15, 2017 to erdburbanecon@gmail.com.
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Agroforest farming continued from page 7...

Transformational adaptation of household’s farming system in drylands 

become a thriving business. This 
is a shining example of a people’s 
initiative on climate change 
adaptation made stronger and 
resilient by government assistance. 

The above case is a 
transformational adaptation of 
household’s farming system forced 
upon by the obtaining environment.

Agroforest farming  

The Calara Case is an emphatic 
demonstration of a people’s decision 
to adapt. In their unique ways the 
farmers calculated the risks that 
include changes in their farming 
routines and the benefits associated 
with the options available to them. 
Evidently, the insufficiency of water, 
a hard constraint that trumped 
all others led them to embrace 
agroforest farming. 

Agroforestry is a collective term for 
land-use systems and technologies 
where woody perennials (trees, 

shrubs, palms, bamboos) are 
deliberately used on the same land 
management units as agricultural 
crops and/or animals, in some 
form of spatial arrangement or 
temporal sequence. In AFS there 
are both ecological and economical 
interactions between the different 
components. Agroforestry is 
synonymous to farm forestry. Clearly, 
it is a platform for climate change 
adaptation especially in drylands. 

By “deliberately used on the 
same land management unit as 
agricultural crops”, the planting of 
woody perennials is designed both 
in terms of the species and the 
planting location and arrangements 
within the farm unit to benefit 
the other components as to 
approximate the woody perennial-
crop combination’s potential. Varied 
sources of income are built-in in 
accord with the selected system’s 
components. These built-in sources 
of income cushion a component 
crop’s failure. That is, AFSs are 

“custom-fitted” to the farm units 
and the households’ needs and 
capacities. 

Although agroforest farming seems 
complicated, its practice is not as 
may be gleaned from the Calara 
Case. The individual activities 
involved are really not totally new 
to the farmers, only more intense. 
It is a practical means to shield 
component agricultural crops and 
reduce costs and inputs yet enable 
the production of multiple products 
like food, feed, and fibre from the 
same farm unit. And should a 
component crop fail, the system’s 
other components act as safety net 
to cushion its impact. 

Just as important, agroforest farming 
enables the farm’s ecosystem to 
perform services that contribute 
immensely to conserving soil and 
water resources and biodiversity, all 
of which are necessary in adapting 
to the effects of climate change.
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The farm’s microclimate and 
ecosystem services matter

Perhaps the most significant 
difference of AFS from other farming 
systems is its capacity to alter the 
farm’s microclimate favourably and 
create better growing conditions 
for the system’s components. It 
can alter the wind velocity, reduce 
radiation intensity, and modulate 
the temperature and humidity inside 
the farm unit. It sort of creates a 
protective shield that covers the 
farm and enables a microclimate 
favourable to growth inside. 

By design, the AFS minimizes 
the vulnerability or exposure of 
component agricultural crops to 
the effects of climate change. In 
the book Agroforestry Systems in 
China edited by Zhu Zhaohua, et al. 
(1991) the benefits of AFS in many 
different combinations of harsh 
environments, crops, and planting 
designs were documented. 

The presence of deep-rooted woody 
perennials in AFS, particularly in 
sloping and hilly lands, reduces 
surface runoff enabling higher 
infiltration of rainwater and minimal 
soil erosion. In effect they facilitate 
the re-charging of aquifers and help 
in retaining the soil and its fertility in 
place. Also, because they are able 
to absorb moisture and nutrients 
deeper in the ground, the water 
that must be supplied to sustain the 
woody perennial-crop combination 
is much reduced. And the absorbed 
nutrients are recycled on the 
ground’s surface through their litter 
fall and residues that contribute 
much to the build up of humus/
organic matter, which invigorates 
the soil. Moreover, the same woody 
perennials harbour friendly micro-
organisms, insects, birds, etc. that 
help control the spread of insect 
pests and diseases. 

All of the above are ecosystem 
services that other farming systems 
could hardly perform, which when 

given the equivalent monetary 
values would represent substantial 
savings rather than cost to the 
farmers. 

Creating rural industries 

As demonstrated well in the Calara 
Case, given a critical mass of 
farmers producing deliberately 
selected crops in specific locations, 
rural industries can be more 
easily established and sooner with 
government assistance. Being a 
biodiversity hotspot, the Philippines 
has a wide selection of crops to 
produce products for the growing 
global market. There are 33.34 
million or so farmers tending 3.334 
million ha of DALs waiting to be 
tapped. If the Calara Case is any 
indication, rural industries could be 
created in a relatively short time. 
All it takes is a shift to agroforest 
farming coupled with well-focused 
government assistance. 

The way forward

The DALs as immediate target for 
agroforest farming is huge and will 
need an equally huge army to move 
the activity forward. Luckily, the army 
is in place – the 33.34 million or so 
farmers tending the land who as well 
are priority targets of the National 
Climate Change Action Plan: 2011-
2028. To move this army to action, 
a nationwide program focused 
on agroforest farming is needed. 
It should support the farmers’ 
individual adaptations using their 
lands, which will be enhanced and 
protected in the process to become 
the foundation of rural industries 
that they themselves will establish. 

The program should be funded 
under the People’s Survival Fund 
(RA 10174) that was meant for 
such purpose. The Philippine Rural 
Development Program (PRDP) must 
shoulder a substantial share of the 
funding as well. With a huge army 
of farmers to execute the program it 
could take less than 6 years to cover 

more than twice the area targeted 
under Executive Order No. 26, the 
National Greening Program. It can 
be done! 
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Agroforestry is a land management 
technique in which trees and shrubs 
are designed for crop and animal 
farming systems. The integration 
of agriculture and forestry provides 
environmental, economic, and social 
benefits.

Trees and shrubs protect crops and 
livestock from harsh winds, strong 
rains, and extreme heat. They also 
filter farm runoff and prevents soil 
from eroding.

There are review of 36 studies that 
shows species similarity between 
natural forest patches and complex 
agroforestry systems which was 
65% for mammals and 25% for 
herbaceous plants. Agroforestry 
systems can form a matrix around 
the remaining forest patches that 
facilitates interpatch migration 
of species and therewith allows 
keeping up the gene flow between 
subpopulations in fragmented 
habitats.

When it comes to eradicating 
poverty in rural areas, farming is 
the best source of income and not 
to mention, it also strengthens the 
agricultural sector as well.

It is a fact that the mobilization of 
improved agroforestry practices (e.g. 
alley cropping) of farmers on sloping 
lands in the Philippines has been 
disappointing to many advocates of 
these systems. Because of the rapid 
growth of population in the upland, 
the farmers find it difficult to adapt 
their practices to forestall serious 
land degradation.

Agroforestry has a big potential 
for increasing income, while 
conserving the forest ecosystems. 
Among the Filipino farmers, the 
use of agroforestry practices is 
low. In order to improve the design, 
implementation, and monitoring 
of agroforestry programs in the 
Philippines there should be a better 

understanding of rural households 
and their diverse needs.
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