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I. BACKGROUND
The Fisheries, Coastal Resources and Livelihood (FishCORAL) Project funded by the
International Fund for Agricultural Development (IFAD) and implemented by the Bureau of
Fisheries and Aquatic Resources (BFAR), aims to reduce poverty in the target coastal
communities of the 11 target bays in Regions V, VII, VIII, and the Autonomous Region of Muslim
Mindanao (ARMM). The Project has three Components namely: Coastal Resource Management,
Livelihood Development, and Project Management and Coordination. To achieve the objectives
of each component, in particular components 1 and 2, a sound and updated information on the
biophysical, socio-economic and coastal governance of the covered bays and communities are of
utmost importance. In Region VIII, the project covers the Leyte Gulf, Matarinao Bay, Maqueda
Bay and Silago-Cabalian Bay and all the municipalities and villages surrounding them.
This project covers three of these four bays in Region VIII – Leyte Gulf, Maqueda Bay and
Matariano Bay. During the Fishery Resources Management Project (FRMP) in 2001, only a
portion of Leyte Gulf, the San Pedro Bay was covered. However, several studies were conducted
in these areas since then but not on the scale and extent of the FRMP and the current Fish
CORAL project. At the same time, management bodies that have been formed as an outcome of
the different projects were either not able to fully “take off” such as the Maqueda Bay
Management Council, San Pedro Bay Management Council, Alliance of Leyte FARMC (ALFARMC)
for Leyte Gulf, or became inactive after a few years like the Alliance of Seven Municipalities for
Integrated Coastal Zone Management (A7 for ICZM).
To the credit of BFAR, LGUs, NGOs and POs, Marine Protected Areas (MPAs)/Marine
Sanctuaries (MS) were established in these bays. In the A7 area alone, some 25 MPAs have been
established and are mostly managed by the POs and the LGUs. Other management initiatives
include Uniform Municipal Fisheries Ordinance, provision of some livelihood support projects,
and capacity building trainings among others. Law enforcement however still leaves much to be
desired.
The University of the Philippines Visayas (UPV) through the UPV Foundation, Inc.
(UPVFI) has engaged with BFAR in several of its projects such as the FSP and FRMP in Regions
VI, VII, and VIII. UPV Tacloban College in particular implemented the FRMP in San Pedro Bay.
Moreover, many of the project component in this proposed project have also worked with BFAR
VIII in the past such as the post Yolanda assessment of the municipal waters and MPAs in the
Northern Leyte Gulf area.
The UPV through the UPV Tacloban College was once again contracted by BFARFishCORAL to conduct the Rapid Resource and Social Assessment (PRSA) of the Leyte Gulf,
Matarinao Bay and Maqueda Bay. Implementation of this project was started in December 2018
and here is our Progress Report.
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II. PROGRESS REPORT
A. Socio-Economic Assessment (as of End of February 2019)
Introduction
The SEA component of the PARTICIPATORY RESOURCE and SOCIAL-ECONOMIC
ASSESSMENT (PRSA) officially started on December 1, 2018, but the survey took off only on the
last week of December after the training of the first cluster (Leyte Gulf) enumerators was held.
The trainings in the other clusters, those of Matarinao Bay and Maqueda Bay, were held only in
January. Thus, the survey in those areas also started in January.
Since the number of barangays of the three bays varied greatly, we redistributed the
different barangays included in the two bays, namely Matarinao and Leyte Gulf, so that some of
the Leyte Gulf barangays are now included in the Matarinao cluster. Thus, some of the
barangays now covered by the modified Matarinao clusters will be included in the Leyte Gulf
cluster. Note that in this report some municipalities and coastal barangays are clustered with
the Matarinao team, areas that geographically belong to Leyte Gulf. This is only for purposes of
properly administering the survey. Thus, we have deployed 15 enumerators for each of the
modified clusters, but we retained those of the Maqueda Bay, deploying 20 enumerators for the
said area. However, in our final report, the data will be segregated according to their geographic
location (in relation to the bay).
This report covers the partial survey accomplishments as well as the Key Informant
Interviews conducted during the period December 2018 to the end of February 2019 in 17
municipalities and 1 city around Leyte Gulf with a total of 260 coastal barangays, Matarinao Bay
with 4 municipalities and a total of 29 coastal barangays, and Maqueda Bay with 10
municipalities and 1 City and a total of 151 coastal barangays. This will include the total number
of surveys conducted in the barangays so far covered vis-à-vis the targets, the issues
encountered in the process and the interventions provided. There will be no discussion of the
data so far gathered as these will be treated in the final report.
The relevant issues that cropped up during the interviews are also discussed below.
Here, reasons why the targeted respondents have reduced in number will be explained.

Methodology
The assessment of coastal fisheries situation is being conducted using the semistructured interview (SSI). This was designed based on the standard forms to provide
information on the major fish species harvested, fishing grounds, number of gear or fishers, and
conservation awareness.
The surveys are conducted using face-to-face interviews of heads of households or their
representatives, depending on who is available, so long as the respondent is knowledgeable.
Before their entry, the necessary protocols were followed, such as courtesy calls with the fishery
officials or the municipal agriculturists, and the barangay captains, where a list of fisherfolks is
requested as initial reference. Once this is done however, the enumerator asks their
respondents who are the fishers in the barangay, thus validating the list initially provided by the

Page |4
barangay. After the household interviews are finished, the enumerator goes back to the
barangay chairman to ask for a certification that only a certain number of respondents could be
interviewed out of a possible total number of fishers in that barangay. This is the time when the
enumerator exits from that barangay and proceeds to another one.
Additional information, such as perceptions and knowledge of the fishery trends,
problems, gears, and patterns of fishing operations by ‘outsiders’ are being gathered during
focused groups discussions with key informants. Each FGD has 15 to 20 participants gathered
from representatives of different municipalities of the concerned bay, composed of fishers,
fishing operators, fish vendors, and officers of local fisheries organizations.
Meanwhile, the enumerators were given training prior to deployment. Questions related
to demography, household characteristics, fishing activities (including an inventory of fishing
gears and boats), income and livelihood, trainings attended and management support to fishing
make up for the questionnaire content asked in the face-to-face interviews. Data on key
household level socio-economic indicators such as: source of income; level of education
attained; health and nutrition; social empowerment; and access and control of resources are
also being gathered. For purposes of accuracy and expedience, the surveys are now being
conducted using tablets. Data gathered during the day are uploaded to the server that is based
in UPVTC.

Progress of the Survey
Bay
Matarinao

Leyte Gulf

Maqueda

Municipality
Quinapondan
Salcedo
Guiuan
Giporlos
Hernani
Gen. MacArthur
Mercedes
Lawaan
Marabut
Balangiga
Basey
Abuyog
MacArthur
Javier
Dulag
Mayorga
Tacloban
Tolosa
Palo
Tanauan
Catbalogan
Daram
Zumarraga

Number of Barangays
4
16
29
11
6
5
7
11
9
4
1
8
6
1
8
4
3
2
6
6
13
19
13

Respondents
120
227
504
369
92
91
73
278
458
59
38
154
83
50
312
137
52
60
149
269
454
240
711
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Jiabong
Motiong
Paranas
San Sebastian
Calbiga
Pinabacdao
Villareal
Talalora
31 municipalities

Total

5
4
8
3
7
6
5
4
234

202
37
146
131
120
240
318
61
6,235

Out of a total of 33 municipalities and 2 cities and 440 barangays, 234 barangays in 31
municipalities and cities have been covered. These represent 93 percent of the municipalities
and cities and 53 percent of the barangays included in the survey. So far, the enumerators have
interviewed 6,235 respondents, but such a figure cannot be represented in percentage because
of the lack of validated data on the fishing population.

Issues and concerns
The issues that cropped up during the survey are similar in the three bays. These are outlined
below:
















The lists of the secondary data from the various sources available (BFAR, Municipal and
Brgy. LGUs) included not just the fisherfolks but also pedicab drivers, fish vendors,
aquaculture workers and operators, and even those who just participated in CRM
activities, such as mangrove reforestation. The number of actual fisherfolks in the
barangays were thus much smaller than those appearing in the said lists. Many have
been included in the list so that they can get assistance from the agency.
Some of those given assistance are municipal employees.
Fisherfolks do not have viable alternative income sources.
Fish catch is scanty and undersized.
They say their boats are ill-equipped for deep sea fishing.
Illegal fishing is rampant.
Fishermen are not well informed when seminars are conducted in the community
It is all interviews. No assistance from the agency.
Many fishers from other places come with their kubkuban. Those using compressor are
not arrested.
Many fishermen do not want to be interviewed. No amount of convincing can change
that attitude.
Some are afraid that their illegal fishing activities will be uncovered. Others feel they are
being used and abused.
The fishing population is dwindling.
Some fishing families live far away from the villages, making it dificult to reach them.
Fishermen are not always available for interview due to their irregular fishing
schedules.

Save for the initial jitters experienced by those in the field, especially since the enumerators
were unfamiliar with the use of the tablet, and the lapses in sending their data to the server, the
last few weeks were relatively smooth. There were a few whose performance needed
improvement, but these have not hampered the overall pace. Our research assistants (RAs) have
established mechanism to cope with the situation.
A major issue that we have presently encountered is the negative attitude of fisherfolks
towards these interviews and the BFAR in general. Apparently, these are biases that have been
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building up against the agency because of their past experiences with BFAR. Fisherfolks claim
that the agency is always doing interviews and research but nothing comes back in the form of
assistance that should result from such studies. They also claim that BFAR has accordingly come
up with a list of fisherfolks who in reality are not in fishing. Since these lists are the basis of any
assistance provided, non-fishermen get nets, fishing gears, boats and boat engines.
The attitude has resulted in the refusal of many fishermen to be interviewed. We have not
compiled the number yet but we expect this to reduce the respondents of this research.
However, we hope the total number that we will be able to interview at the end of this research
will still provide a fairly accurate picture of the socio- economic situation of the fisherfolks in
the three bays.

Interventions







Enumerators ask for a list from barangay officials to counter check those provided by
BFAR and come up with a list of households which are into fishing.
Enumerators ask for a certification from the barangay captains indicating who of the
listed fisherfolk were actually interviewed. After interviewing all the fisherfolks in a
barangay, the actual are listed down respondents and those who refused to be
interviewed, and the Brgy. Captain is requested to certify that those are the only fishers
in the barangay.
Nothing could be done about the decreasing number of fishermen.
Enumerators returned to the barangays on a different date when the fisherfolks were
not available earlier.
Attempts were made to convince fishermen who were unwilling to be interviewed.
However, they gave up when the convincing act failed.

Progress of KIs and FGDs
So far only Key Informant Interviews were conducted in all the bays and gulf covered.
The FGDs will be done in the next two months. Key informant interviews have been conducted
in all bays and gulf covered by the socio-economic assessment.
Along Maqueda Bay, 11 respondents granted interviews. These respondents are mainly
from the municipalities of Paranas, Motiong and Jiabong. They are a mix of barangay officials,
fisherfolk and women and youth.
Along Matarinao Bay, 12 interviews were granted by respondents from MacArthur,
Hernani and Salcedo and Quinapondan. They are also a mix of fisherfolk, barangay officials and
women.
Leyte Gulf had the most number of key informant interviews conducted with 17
respondents as of the writing of this report. The respondents are mainly from Guiuan, Giporlos,
Balangiga, Lawaan, Tacloban, Palo, Tanauan and Tolosa.

Future Activities
Research will be continued until the barangays assigned are totally covered. Data will be
collated and analysis written for each bay.
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B. Rapid Assessment of Coral Reefs, Reef Fishes and Macro Invertebrate (as of
March 8, 2019)
Introduction
Globally, the marine environment is pressured with immense problems like overfishing,
loss of marine biodiversity, alteration of trophic structures, and many more (Pauly et al. 1998;
Jackson et al. 2001) resulting from anthropogenic activities. Over-exploitation of the resources
may be caused by overpopulation and slow economic development where there is less to zero
work opportunity in the country for both educated and un-educated citizens.
The Bureau of Fisheries and Aquatic Resources-8 (BFAR-8) a national government
agency, currently implements the Fisheries, Coastal Resources and Livelihood (FishCORAL)
Project where alternative livelihoods are provided to fishermen’s organizations to lessen
dependency on fishing activities. In addition, BFAR also facilitate the development of Coastal
Resource Management Plans (CRMP) and establishment of Marine Protected Areas (MPAs) in
the different municipalities within Maqueda Bay, Matarinao Bay, and Leyte Gulf.
The MPAs serve as reservoir for marine organisms and spill over contribute to the
enhancement of the coastal fisheries (Russ 2002). Studies show that parameters like density,
biomass, and species richness are higher inside the MPAs as compared to that of outside
(Roberts 1995; Halpern and Warner 2002).
As part of the PRSA, the assessment of the coral reef ecosystem was conducted to
determine the current status of the coastal waters as well as the marine protected areas of each
municipality in the Leyte Gulf, Maqueda Bay, and Matarinao Bay. Prior to the conduct of the
assessments, preliminary activities like courtesy call to the respective municipalities covered by
the project was done by the team on January 31-February 1, 2019. The following methods are
the standard protocols used by the team.

Methods
Reconnaissance Survey
The Manta Tow method was utilized throughout the survey to establish the general
status of the coastal resources. For this method an observer is towed by a motorized boat
(banca) approximately 2 minutes for every 500m (each minute covered an approximate
distance of 150m to 250m). Following Uychiaco, et al. (2001), tows for the coastline are
employed 5m directly parallel to the reef crest/coastline (ranged from 3m-6m deep) while
tows around the MPAs are done in a zigzag pattern to cover a wider area consequently
creating a general description of the MPA. Tows are supposedly to be carried out on the
general areas following the depth contour of the reef/s, but for some areas that exhibited
exceptionally silted water columns thereby limiting visibility, spot dives replaced the towing
procedure.
During each tow and/or spot dive, the observer determined the percent cover of
hard coral, dead coral, soft coral, sand, rock, and seagrass/macroalgae. The location and
abundance of target and noteworthy invertebrates, particularly those affecting reef health,
e.g. Black Long Spine urchin (Diadema setosum) were also noted.
To indicate the condition of the reef, the percent covers of the live corals was
translated into categories by Gomez et al. (1981), where live cover of 0-24.9% = poor, 25-
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49.9% = fair, 50-74.9% = good, and 75-100% = excellent. Results were then be plotted on a
resource map for graphical representation of the status of the coastal reef in each area.
For the MPAs, monitoring sites, or specifically referred to as stations, were
established based on the manta tow data. A total of two 50m transect lines are surveyed
inside and outside the MPAs.
Benthic Community Survey
The Photo Transect (or Photo Quadrat) Survey method (Hill and Wilkinson 2004) is
employed to obtain more details within the selected stations particularly pertaining to
percent cover of the various growth forms, e.g. hard corals, other biotic (living) components,
dead corals, abiotic (non-living) components, etc. Two towed areas (one inside the MPA and
one outside) where highest live coral covers were observed are chosen. For each station,
two 50m lines were laid parallel to the reef slope. Depending on the limited visibility
underwater of some stations, less than 10m separated the two lines surveyed. Benthic
photos were taken after every 1m by placing the camera lens 0.75m parallel to the
substrate. Analysis using the Coral Point Count with Excel extension or the CPCe program is
still on-going. Intercept measurements from both lines will then be combined prior to
percentage cover composition.
Fish Community Survey
Fish Visual Census (FVC) (Dartnall and Jones, 1986; English et al. 1997; Uychiaoco et
al., 2001; Hill and Wilkinson 2004) was used in assessing the reefs’ associated fish
communities. This is done in conjunction with the lines laid for the Photo Transect survey.
Once lines were laid, the observer waited 5-10 minutes prior to carrying out the survey.
This is done to allow the disturbed fish community to return to their normal behavior/state.
The observer then identifies all fish species up to species level, along with its estimated total
length (cm) and corresponding counts within the 50m x 10m imaginary belt transect,
covering an area of 500m2. All this information is gathered and recorded at 5m interval until
each entire 50m transect is completely surveyed.
Transcription of the raw data is still ongoing. Fish density and fish biomass are
computed from the raw data. Fish density is calculated by dividing the total number of
individuals per species with the area while fish biomass is calculated using the formula W =
aLb (Labrosse 2002). The formula is based on the weight-length relationship of fish species,
where W is the weight (g), a and b values are growth coefficient constants per species taken
from www.fishbase.org and L represents the length estimate (cm) of the observed fish. The
a
and
b
values
were
derived
from
the
Fish
base
website
(http://www.fishbase.org/Topic/List.php?group=12) and if lacking, the values of similarly
looking species under the same genus are used.
Further evaluation for species richness, abundance and biomass of reef fish
community status will be based on the standard categories by Hilomen et al. (2000) where it
is classified as very poor, poor, moderate, high and very high categories: species richness
(<13, 14-24, 24-37, 38-50, and >50 species/500m2); fish abundance (<100, 101-338, 3391,133, 1,134-3,796 and >3,796 individuals/500m2) and biomass (<2.5, 2.55-10, 10.5-17.5,
17.55-37.5 and >37.5 kg/500m2), respectively.
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Invertebrate Survey
Data on the macro invertebrates are collected simultaneously with the fishes and
benthic component. Belt transect measuring 1 x 1 m is photographed to generate the data.
Data processing and analysis are then carried out in the lab, and to date, are still on-going.

Results/Progress of the Assessments
Reconnaissance Survey
Due to the delay in the release of project funds and COA restrictions on cash advances, the
survey was able to start only on February 5, 2019. As of March 8, 2019, a total of 119.8 km
covering the 10 municipalities along the coastline of Leyte Gulf (Leyte and Samar Side) has
been assessed (Figure 1). Assessment of the Maqueda Bay, Matarinao Bay, and the rest of
the Leyte Gulf will follow.

Figure 1. Map of the Municipalities covered by Manta tows and spot dives as of March 2019 in
Leyte Gulf (Leyte and Samar Side).
Benthic/Fish/Invertebrate Survey
Out of 72 MPAs, in the project sites, 65 MPAs are still to be assessed within the next three
months. Protected areas under the municipalities of Basey, Marabut, Tanauan, Tolosa, and
Dulag have already been surveyed. Table 1 shows the list of protected areas per municipality
covered during the survey for the period, the location of the monitoring stations per MPA,
and sample images captured during the underwater assessment.
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Table 1. List of the MPA per municipality covered and the location of its monitoring stations.
(Note: Measured area (ha) is based on the enclosed polygon derived from the location of the
currently established markers)
Municipality

Marabut

Basey

Name of the
MPA

Area
(ha)

Madong
Badong Fish
Sanctuary

Location of Monitoring
Stations
Inside
MPA

Outside
MPA

44.7

11.126° N,
125.189° E

11.123° N,
125.201° E

Kalyanap
Reef Fish
Sanctuary

40.5

11.137° N,
125.198° E

11.145° N,
125.200° E

Kapuruan
Reef Fish
Sanctuary

81.8

11.190° N,
125.177 E

11.180° N,
125.184° E

Pananabulon
Fish
Sanctuary

116

11.210° N,
125.107° E

11.200° N,
125.124° E

Sample Photo
(captured by Nikon W300)
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Tanauan

Sag-ang Fish
Sanctuary

49.6

11.150° N,
125.098° E

11.157° N,
125.079° E

Tolosa

Hilapad Reef
Fish
Sanctuary

50

11.033° N,
125.048° E

11.037° N,
125.040° E

Dulag

Balirahay
Reef Fish
Sanctuary

74.4

10.902° N,
125.046° E

11.001° N,
125.062° E

To date, associated macro invertebrates consist of the softcorals (55.32%), sponges
(12.77%), zooanthid (12.77%), seawhips (10.64%), sea anemones (6.38%), and tunicate or
sea slugs (2.13%). These organisms have almost no direct use to humans, e.g. commercial
values, but they do offer ecological support to the reef community as a whole.
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Concerns/issues
FROM

TO

Four (4) proposed Marine Protected Areas
were allocated for the municipality of
Marabut. However, during the assessment,
one of the areas specifically the area located
in Brgy. Caluwayan (Marobaluto-Burata Reef)
has a low to zero visibility underwater due to
very silted waters (Figure 2).

The team conducted spot dives following a
zigzag pattern to obtain images of the
substrate within the MPA.

Manta tow/spot dives specifically along Brgy.
Basiao,Basey, Samar was not done due to
zero visibility of the silted waters and the
presence of many bamboo stilts that might
cause injury to the diver/researchers.

Mapping the specific area was conducted
together with a photo documentation of the
surroundings.

Based on the proposed activities of the CFI
Team, Matarinao Bay was the first to be
assessed.

Due to prevailing weather conditions, Leyte
Gulf area was prioritized.

Figure 2. Sample image of the silty substrate in Brgy. Caluwayan, Marabut Samar.
Image captured using Nikon W300.
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Next Steps
For the remaining months, from the 3rd week of March, the following timetable will be
followed by the team. Alternately, the team will continue its data transcription and processing.
M1

Activities

M2

M3

M4

M5

M6

W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4

Materials/Equipment
Preparation
Site Coordination/
Courtesy Call
Coastal
Assessment/Permanent
Station Survey
Leyte Gulf
Samar Side
Leyte Side
Eastern Samar Side
Matarinao Bay
Maqueda Bay
Resource Mapping
Data Processing
Data Analysis
Report Wri ting

Note: Done
To be conducted

Appendix 1. GPS coordinates of the MPA markers of the covered municipalities as of March 2019.
Location of Markers
Municipality
Barangay
Name of MPA
Marker No.
Latitude
Longitude

Pinalangga

MadongBadong Fish
Sanctuary

Marabut

Ferreras

Kalyanap
Reef Fish
Sanctuary

1

N 11.127991°

E 125.191168°

2

N 11.123119°

E 125.192213°

3

N 11.123711°

E 125.184877°

4

N 11.128153°

E 125.183695°

5

N 11.128846°

E 125.189507°

1

N 11.132435°

E 125.201736°

2

N 11.130632°

E 125.198552°

3

N 11.134941°

E 125.196621°

4

N 11.136234°

E 125.196456°

5

N 11.139208°

E 125.196985°

6

N 11.139550°

E 125.200592°
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Osmeña

Basey

Tolosa

Salvacion

Telegrafo

Kapuruan
Reef Fish
Sanctuary

Pananabulon
Island Fish
Sanctuary

Hilapad Reef
Fish
Sanctuary

1

N 11.183904°

E 125.181493°

2

N 11.183528°

E 125.179038°

3

N 11.183931°

E 125.176183°

4

N 11.189577°

E 125.173365°

5

N 11.193248°

E 125.178018°

6

N 11.192217°

E 125.180564°

7

N 11.190544°

E 125.181849°

8

N 11.189144°

E 125.189144°

9

N 11.187444°

E 125.183209°

10

N 11.184930°

E 125.183746°

1

N 11.213752°

E 125.108025°

2

N 11.211372°

E 125.104199°

3

N 11.208323°

E 125.105727°

4

N 11.205155°

E 125.108155°

5

N 11.201618°

E 125.111012°

6

N 11.200240°

E 125.115412°

7

N 11.204005°

E 125.117346°

8

N 11.206860°

E 125.116070°

9

N 11.209585°

E 125.114423°

10

N 11.211354°

E 125.111975°

1

N 11.033540°

E 125.052318°

2

N 11.036327°

E 125.052611°

3

N 11.038457°

E 125.051180°

4

N 11.037970°

E 125.047554°

5

N 11.034344°

E 125.044795°

6

N 11.031954°

E 125.046732°

7

N 11.030321°

E 125.049613°
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Dulag

Rizal

Balirahay
Reef Fish
Sanctuary

1

N 10.901586°

E 125.033509°

2

N 10.900664°

E 125.039518°

3

N 10.900794°

E 125.043540°

4

N 10.902866°

E 125.047517°

5

N 10.907225°

E 125.035679°

Appendix 2. Photo documentation

Appendix 2a. Presence of many bamboo stilts (some are bent underwater) in a
very silted water in Basey that might cause injury to the diver.

Appendix 2b. Presence of target invertebrates (e.g. L-Diadema setosum in rocky substrate, RCrown of thorns eating a table coral) were also noted during the tows and survey.

C. Mangrove Assessment (as of March 2019)
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Introduction
Mangrove ecosystems are usually found in tropical and subtropical coastlines in the
world. They often form a dense intertidal forest that dominates muddy intertidal shores
(Hogarth 2015). Mangroves is one of the important natural ecosystems that serve as nursery for
fish and other aquatic organisms such as crustaceans and gastropods, which serve as source of
food and livelihood for coastal communities. Aside from its ecological function, mangrove
species develop above-ground spreading root systems such as stilt roots/prop roots and
buttress roots that provide an increased stability for the tress enabling the ecosystem to
withstand strong currents and storms (Ong et al. 2004; Srikanth et al. 2015).
Last November 8, 2013, Typhoon Haiyan, locally named as “Super Typhoon Yolanda,”
struck Eastern Visayas, causing destruction of 1.1 million housing facilities, the displacement of
4.1 million people, and the death of over 6000 people (National Disaster Risk Reduction and
Management Council 2013; United States Agency for International Development 2014). In light
with the damage caused, plans for the rehabilitation of mangroves were established all over the
country to provide protection from natural disasters as strong as Haiyan that can potentially
happen in the future (Department of Environment and Natural Resources 2013).
Following a series of before and after storm observations based on differences in
eMODIS NDVI, mangroves were classified into three damage levels: minimal, moderate, or
severe. Eastern Samar and Western Samar were the places greatly affected by Haiyan, so the
mangrove destruction is the greatest in these places. Hence, the severity of damage decreased
with distance from Eastern and Western Samar. The damage of the severely, moderately, and
minimally categorized mangroves from Haiyan, however, decreased by 90%, 81%, and 57%,
respectively, following 18 months after Typhoon Haiyan made landfall (Long et al. 2016).
Furthermore, tropical cyclone landfall numbers in the Philippines varied from 3.6 to 6.0 in the
period between 1902 and 2005 (Kubota and Chan 2009; Brown 2013), and the number of
tropical cyclones making landfall around Leyte Island has been steadily increasing over the past
7 decades (Takagi and Esteban 2016).
Statistical studies show that the mangrove cover in the Philippines is approximately
256,185 hectares circa 2000 (Long and Giri 2011). The total mangrove cover has diminished to
almost half (Field et al. 1998), from an estimation of 500,000 hectares (Brown and Fisher 1918).
An estimation of 50 percent of mangrove decline can be associated with brackish-water pond
establishment (Primavera 1995).
The Department of Environment and Natural Resources Region VIII (DENR 8) has done
a mangrove rehabilitation project since 2014 to maintain and expand the natural buffer against
future storm surges. Continued assessment of these remaining mangrove forests and
plantations is very crucial to upgrade its management and conservation programs. Beyond
understanding this ecosystem, the results of the assessment could be the basis for
recommendations for a sustainable fishery management and livelihood development in coastal
communities.

Methods
Study Site
The study covers three bays, including Leyte Gulf, Maqueda Bay, and Matarinao Bay of
Leyte-Samar Islands. Mangrove sites considered for assessment were based on areas with
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existing and proposed mariculture sites provided by Fisheries, Coastal Resources and
Livelihood (FishCORAL) Project, recommendation of the respective municipal agriculturists and
sites having prior studies in their mangrove forests.
Leyte Gulf is situated in the Eastern Visayas region of the Philippines (10°50’00” N and
125°25’00” E) bordered by the Samar and Leyte Islands in the northern and western areas,
respectively. Maqueda Bay (11°43’21” N, 124°58’7” E) is a marginal bay facing Samar Sea with
coastal communities highly depending on aquatic resources. Matarinao Bay (11°12’35” N,
125°34’36” E) is located on the eastern side of the region, directly facing the Pacific Ocean.
Location of the transect lines established were recorded using a Garmin Global Positioning
System (GPS) and the coordinates were plotted in QGIS 2.18.9 platform.
Physico-chemical Analysis
Environmental variables (salinity, temperature and light penetration) were measured
during the sampling period. Sediment samples were obtained from each site using a fabricated
corer and stored in a freezer. These samples are further processed to determine its particle size
composition using a series of sieves with different mesh sizes (2000, 1000, 500, 250, 125, 63
and <63 µm).
Flora and Fauna Assessment
The transect line plot (TLP) method was employed in the assessment of mangrove
vegetation (English et al. 1994). For each site, transect lines were laid perpendicularly to the
shore from the seaward margin of the mangrove to the landward margin. On each transect line,
10 m x 10 m plots were laid out with varying intervals, the number of such plots (e.g. 1-3)
depended on the length of the transect line. Transect lines with a length of less than 20 m had no
intervals; a length of 20-50 m had 10 m interval between each plot; and greater than 50 m had
uniform intervals between one transect line from another as laid perpendicularly (Kathiresan
2000; Deguit et al. 2004). At each plot, all flora encountered were identified and counted and its
girth breast height was measured at 1.3 m from the ground. Mangroves were further classified
as seedlings: < 1 m high and < 4 cm stem diameter; saplings: > 1 m high and < 4 cm stem
diameter; and trees: > 1m high and > 4 cm stem diameter (English et al. 1997; Deguit et al.
2004). Species diversity (Shannon- Wiener index, H′), dominance (Simpson’s index, D), and
evenness (Pielou’s index, J’) were determined for each site separately using all the species
present. Identification of the species was based primarily on Primavera (2009) and Primavera
et al. (2004).
Within the established 10 m x 10 m plots for flora assessment, data for epibenthic fauna
were collected from three randomly placed 1 x 1 m quadrat. All epibenthic fauna encountered
were noted and are currently further classified using various taxonomic keys.

Results
As of March 2019, twelve mangrove sites from five coastal municipalities of Leyte Gulf
were assessed. These municipalities include Abuyog, Basey, Marabut, Mayorga and Palo.
Appendix 1 1 shows the list of geographical coordinates of the mangrove sites that were
assessed by the team. The number of plots per transect lined varied according to the width of
the mangrove band.
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Species Composition
Currently, twenty-three (23) mangrove species were recorded from the mangrove sites
along Leyte Gulf, specifically from sites in Abuyog, Mayorga, Palo, Basey and Marabut. These
species are from thirteen (13) families namely, Avicenniaceae, Acanthaceae, Combretaceae,
Euphorbiaceae, Meliaceae, Myrsinaceae, Myrtaceae, Palmae, Pteridaceae, Rhizophoraceae,
Rubiaceae, Sonneratiaceae, Streculiaceae (Table 1). The conservation status of the species
appeared in the International Union for Conservation of Nature’s Red List of Threatened Species
(IUCN) Red List Category of Species.
Table 1: Taxonomic classification of identified mangrove species
Family

Species

Avicenniaceae

Avicennia alba

Local Name

Least concern
Least concern

A. marina
A. rumphiana
Acanthaceae

Apiapi,Bungalon, Miapi

Acanthus ebracteatus
A. ilicifolius

Conservation Status

Vulnerable
Least concern
Least concern

A. volubilis

Lagiwgiw, Niyo-tiyo,
Ragoyroy

Combretaceae

Lumnitzera littorea

Tabao, Culasi

Euphorbiaceae

Exoecaria agallocha

Buta-buta, Lipata

Meliaceae

Xylocarpus granatum

Tabigi

Least concern

Myrsinaceae

Aegiceras corniculatum
A. floridum

Saging-saging, Tinduktindukan

Near threatened

Myrtaceae

Osbornia octodonta

Bunot-bunot, Tawalis

Palmae

Nypa fruticans

Nipa, Sasa

Pteridaceae

Acrostichum speciosum

Rhizophoraceae

Bruguiera gymnorrhiza
B. sexangula

Rubiaceae
Sonneratiaceae
Streculiaceae

Pototan

Ceriops decandra

Baras-baras

Rhizophora apiculata

Bakhaw-lalaki

R. stylosa
Scyphiphora hydrophyllacea

Bakhaw-bato
Nilad

Sonneratia alba

Pagatpat

S. caseolaris

Pagatpat, Pedada

Heritiera littorales

Dungon

Least concern
Least concern
Least concern
Least concern
Least concern
Least concern
Least concern
Least concern
Near threatened
Least concern
Least concern
Least concern
Least concern
Least concern
Least concern

A total of twelve (12) barangays along Leyte Gulf were assessed (Table 2). With respect
to the number of individuals, species under Rhizophoraceae (Rhizophora apiculata, R. stylosa,
Bruguiera sexangula) and Sonneratiaceae (Sonneratia alba) are the most abundant. Pinalangga
in Marabut, Samar has highest mangrove individuals recorded while Lawaan in Abuyog, Leyte
had the least.
Diversity
Listed in Table 2. are the sites that have already been assessed for species dominance,
density, frequency and diversity.
Table 2. Species dominance, density, frequency and diversity of sites assessed.
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Site

No. of
Species
Observed

Lawaan

Highest
Dominance

Highest
Density

Highest
Frequency

Calculated
Diversity
Index

9

A. marina

A. marina

A. marina and
S. caseolaris

0.6842

11

S. caseolaris

S. caseolaris

R. apiculata and
S. caseolaris

0.6921

Liberty

4

S. alba

S. alba

S. alba

0.2489

San Joaquin

9

E. agallocha

S. caseolaris

S. caseolaris

0.7907

Cogon

11

A. marina

A. marina

A. marina

0.8986

Tinaogan

10

R. apiculata

R. apiculata

S. hydrophyllacea

0.6681

Amandayehan

13

R. apiculata

R. apiculata

R. apiculata

0.9548

Kapunturan
Island

11

R. apiculata

A. alba

A. marina

0.9391

Opong Veloso

12

B. sexangula

B. sexangula

S. hydrophyllacea

0.8530

Caluwayan

11

L. littorea

R. apiculata

X. granatum

0.8755

Canyoyo

8

A. rumphianna

B. sexangula

B. sexangula

0.5642

Pinalangga

15

R. apiculata

R. apiculata

R. apiculata

0.8694

Buenavista

Barangay Amandayehan, Basey, Samar has the highest diversity index calculated for the
sites that have been assessed. Brgy. Liberty, Mayorga, Leyte had the lowest diversity index
calculated.
Regenerative capacity
Barangay Caluwayan, Amandayehan, and Liberty have R. stylosa with the highest
regenerative capacity. In Veloso, L. littorea and E. agallocha have a high regenerative capacity
while C. decandra is the most regenerative species in Tinaogan. Among the species in
Pinalangga, R. apiculata has the greatest potential for regeneration. Avicennia species were
abundant in Kapuntoran Island and Lawaan with A. alba and A. marina having the highest
regenerative capacity, respectively.

Concerns/Issues
From

To

The proposed mangrove areas to be assessed Some study sites were replaced, and others
in some municipalities did not have an were added as suggested by the local
extensive mangrove cover and others had no government units, either through community
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mangroves at all.

facilitators or municipal agriculturist officer.

Next Steps
A. Processing of the sediment samples for particle size and organic matter is still ongoing.
Alternative: If the DNSM laboratory will be occupied by the students working on their
research (Bio199), the researchers will request permission from the Regional Soils
Laboratory of Department of Agriculture Region 8 to conduct sediment analysis in their
laboratory.
B. Mangrove assessment on the remaining sites in Leyte Gulf will start on March 11, 2019.
Tentatively, sites in Matarinao Bay will covered starting the 3rd week of March or as
soon as the next CA is released.
Alternative: If CA will still not be available, the researchers will conduct mangrove
assessment in nearby municipalities (Tacloban, Tanauan)
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Appendix 1. GPS coordinates marking the transect lines on each mangrove site per barangay assessed.
Barangay

Municipality Transect #

Liberty

Mayorga

Buenavista

Abuyog

Lawaan

Abuyog

San Joaquin

Palo

Cogon

Palo

1
2
3
1
2
3
4
1
2
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
9
10

START
LAT
N 10° 52' 08.5"
N 10° 52' 12.2"
N 10° 52' 18.5"
N 10° 43' 31.6"
N 10° 43' 37.7"
N 10° 43' 37.6"
N 10° 43' 57.6"
N 10° 43' 59.2"
N 10° 43' 48.4"
N 11° 8' 21"
N 11° 8' 13"
N 11° 8' 15"
N 11° 8' 18"
N 11° 8' 24"
N 11° 8' 24"
N 11° 8' 27"
N 11° 8' 28"
N 11° 16' 39"
N 11° 9' 5"
N 11° 9' 5"
N 11° 9' 2"
N 11° 8' 54"
N 11° 9' 4"
N 11° 8' 60"
N 11° 9' 0"
N 11° 9' 1"
N 11° 9' 3"

LONG
E 125° 00' 24.3"
E 125° 00' 23.6"
E 125° 00' 24.9"
E 125° 01' 39.2"
E 125° 01' 46.0"
E 125° 01' 43.4"
E 125° 01' 28.7"
E 125° 01' 26.4"
E 125° 01' 33.4"
E 125° 0' 50"
E 125° 0' 48"
E 125° 0' 47"
E 125° 0' 45"
E 125° 0' 50"
E 125° 0' 49"
E 125° 0' 45"
E 125° 0' 42"
E 124° 59' 52"
E 125° 0' 53"
E 125° 0' 48"
E 125° 0' 43"
E 125° 0' 37"
E 125° 0' 36"
E 125° 0' 42"
E 125° 0' 42"
E 125° 0' 38"
E 125° 0' 33"

END
LAT
N 10° 52' 0.6"
N 10° 52' 11.9"
N 10° 52' 18.1"
N 10° 43' 33.4"
N 10° 43' 36.8"
N 10° 43' 37.4"
N 10° 43' 57.1"
N 10° 43' 59.9.6"
N 10° 43' 48.9"
N 11° 8' 19"
N 11° 8' 12"
N 11° 8' 14"
N 11° 8' 18"
N 11° 8' 24"
N 11° 8' 25"
N 11° 8' 27"
N 11° 8' 28"
N 11° 9' 8"
N 11° 9' 5"
N 11° 9' 4"
N 11° 9' 4"
N 11° 8' 51"
N 11° 9' 4"
N 11° 8' 58"
N 11° 9' 0"
N 11° 9' 1"
N 11° 9' 4"

LONG
E 125° 00' 23.0"
E 125° 00' 25.2"
E 125° 00' 26.3"
E 125° 01' 38.4"
E 125° 01' 45.7"
E 125° 01' 43.6"
E 125° 01' 28.1"
E 125° 01' 25.4"
E 125° 01' 34.4"
E 125° 0' 47"
E 125° 0' 46"
E 125° 0' 45"
E 125° 0' 45"
E 125° 0' 50"
E 125° 0' 50"
E 125° 0' 45"
E 125° 0' 41"
E 125° 0' 55"
E 125° 0' 55"
E 125° 0' 46"
E 125° 0' 41"
E 125° 0' 40"
E 125° 0' 34"
E 125° 0' 42"
E 125° 0' 39"
E 125° 0' 35"
E 125° 0' 33"
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Amandayehan

Basey

Tinaogan

Basey

Kapunturan

Basey

Opong-Veloso

Marabut

Caluwayan

Marabut

Canyoyo

Marabut

Pinalangga

Marabut

1
2
3
4
1
2
1
2
3
1
2
3
4
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
6
7
8
9

N 11° 16' 35"
N 11° 16' 40"
N 11° 16' 42"
N 11° 16' 38"
N 11° 17' 32"
N 11° 17' 6"
N 11° 17' 4"
N 11° 16' 48"
N 11° 17' 22"
N 11° 13' 25"
N 11° 13' 24"
N 11° 13' 20"
N 11° 13' 16"
N 11° 13' 6"
N 11° 13' 19"
N 11° 13' 12"
N 11° 13' 16"
N 11° 13' 9"
N 11° 10' 27"
N 11° 10' 30"
N 11° 10' 33"
N 11° 10' 37"
N 11° 10' 38"
N 11° 7' N 11"
N 11° 7' 0"
N 11° 7' 9"
N 11° 7' 13"
N 11° 7' 1"
N 11° 7' 3"
N 11° 7' 5"
N 11° 7' 7"
N 11° 7' 15"

E 124° 59' 53"
E 124° 59' 50"
E 124° 59' 48"
E 124° 59' 51"
E 124° 58' 44"
E 124° 58' 47"
E 125° 4' 23"
E 125° 5' 44"
E 125° 5' 14"
E 125° 10' 47"
E 125° 10' 48"
E 125° 10' 39"
E 125° 10' 38"
E 125° 10' 50"
E 125° 10' 45"
E 125° 10' 48"
E 125° 10' 46"
E 125° 10' 49"
E 125° N 11' 41"
E 125° N 11' 42"
E 125° N 11' 44"
E 125° N 11' 44"
E 125° N 11' 43"
E 125° 12' 35"
E 125° 12' 43"
E 125° 12' 38"
E 125° 12' 35"
E 125° 12' 41"
E 125° 12' 40"
E 125° 12' 39"
E 125° 12' 38"
E 125° 12' 33"

N 11° 16' 36"
N 11° 16' 42"
N 11° 16' 42"
N 11° 16' 39"
N 11° 17' 33"
N 11° 17' 9"
N 11° 17' 5"
N 11° 16' 49"
N 11° 17' 22"
N 11° 13' 23"
N 11° 13' 25"
N 11° 13' 20"
N 11° 13' 18"
N 11° 13' 8"
N 11° 13' 20"
N 11° 13' 13"
N 11° 13' 18"
N 11° 13' 10"
N 11° 10' 27"
N 11° 10' 30"
N 11° 10' 32"
N 11° 10' 38"
N 11° 10' 40"
N 11° 7' 12"
N 11° 7' 1"
N 11° 7' 11"
N 11° 7' 15"
N 11° 7' 2"
N 11° 7' 4"
N 11° 7' 5"
N 11° 7' 8"
N 11° 7' 16"

E 124° 59' 54"
E 124° 59' 51"
E 124° 59' 48"
E 124° 59' 52"
E 124° 58' 50"
E 124° 58' 50"
E 125° 4' 25"
E 125° 5' 44"
E 125° 5' 13"
E 125° 10' 48"
E 125° 10' 50"
E 125° 10' 40"
E 125° 10' 43"
E 125° 10' 54"
E 125° 10' 46"
E 125° 10' 52"
E 125° 10' 49"
E 125° 10' 52"
E 125° N 11' 46"
E 125° N 11' 47"
E 125° N 11' 48"
E 125° N 11' 47"
E 125° N 11' 44"
E 125° 12' 38"
E 125° 12' 44"
E 125° 12' 43"
E 125° 12' 37"
E 125° 12' 43"
E 125° 12' 42"
E 125° 12' 40"
E 125° 12' 41"
E 125° 12' 34"
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Acanthaceae
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+

San Joaquin,
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-

-

-

-

-

-
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+

-

-
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Pinalangga,
Marabut
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Caluwayan,
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Tinaogan,
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+++
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Mayorga

OpongVeloso,
Marabut

A. marina

-

Kapunturan
Is,
Basey

Avicennia alba

Amandayeh
an,
Basey

Avicenniaceae

Species

Buenavista,
Abuyog

Family

Lawaan,
Abuyog

Appendix 2. Count and Distribution of mangroves in Leyte Gulf.
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Myrsinaceae

Aegiceras corniculatum

-

-

A. floridum

-

-

-

-

-

-

-

-

-

-

+

Myrtaceae

Osbornia octodonta
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Note: - Not found; + Rare, 1-20 indiv; ++ Few, 21=30 indiv; +++ Many; 31-40 indiv; ++++ Abundant; more than 40
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Appendix 4. Photo Documentation
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Appendix 3. Regenerative capacity of the mangrove seedlings found in twelve sites along Leyte
Gulf.
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Plate 1. Evident remnants of cutting of mangroves in Opong-Veloso, Marabut.

Plate 2. Lumnitzera littorea (tabao, culasi) with its red flowers in Caluwayan, Marabut.
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Plate 3. Saplings of Bruguiera sexangula (pototan) along the transect line
in Caluwayan, Marabut.

Plate 4. Avicennia rumphiana (miapi) tree in Canyoyo, Marabut.
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Plate 5. Ceriops decandra (baras-baras) showing the propagules with red cotyledonary collar.

Plate 6. Bruguiera gymnorrhiza (pototan, busain) showing its pinkish to red calyx and cigarshaped propagule.
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Plate 7. Aegeciras corniculatum (saging-saging) fruits that are cylindrical capsules, curved and
pointed at the tip.

Plate 8. Rhizophora apiculata (bakhaw-lalaki) with short peduncles.
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D. Seagrass Assessment (as of March 2, 2019)
Introduction
Coastal Resource Management (CRM) is one of the three components of the FishCORAL
Project. Seagrass beds and mangrove forests- along with estuaries, and coral reefs- provide and
ensure growth and biodiversity of various organisms living in the coastal zone.
As part of the Participatory Resource and Social-economic Assessment (PRSA), this
section of the report covers only two (2) vital parts of the Philippine coastal resource: mangrove
forests and seagrass beds. The project was implemented on December 2018, however, the
conduct of the assessment officially started in the month of February 2019 due to some
technical delays.

Methodology
Study site
The study is being conducted in Matarinao Bay and Leyte Gulf. A reconnaissance survey
was conducted to determine the actual extent of the study area.
Seagrass Mapping
Snorkeling and bounce dives were conducted to confirm presence of seagrasses during
reconnaissance survey. The landward and seaward boundaries of seagrass meadows
were marked using Garmin GPS unit 64s and 78s. GPS points were recorded while
walking, on board a paddleboat or on a pump-boat whichever was feasible at the
existing sites. Visualization and area calculation will be done using QGIS.
Seagrass Composition and Cover
Species composition and cover for each station will be determined using the transect
quadrat method modified from English et al. (1994). Three 100m transect lines will be
laid perpendicular to the shoreline with 0m point coinciding with the start of the
seagrass growth. The transect line will be extended whenever necessary until the
seaward end of the vegetation cover. A 0.25 m2 (0.5m x 0.5m) quadrat will be placed
side by side to form a 1m sq. meter quadrat along the transect line from 0m mark up to
the end of the transect line at 5m interval. For each quadrat, seagrass and seaweed
species will be identified. Field Guide to the Common Mangroves and Seagrasses and
Algae of the Philippines (Calumpong and Meñez et al. 1997) will be used for
identification. Seagrass species’ corresponding cover will also be estimated.
Percentage cover for each species will be computed using the formula from English, et
al. (1994):
∑(𝑀𝑖 𝑥 𝑓𝑖)
C=
∑𝑓
Where: M = midpoint percentage of class i;
f = frequency (number of grids with the same class of dominance)
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Seagrass Density
Density refers to the number of shoots per unit area. Density for each species present in
each quadrat are counted. Average density of the different seagrass species are
computed using the formula below:

Di =

∑𝑠𝑖
𝑛

Where: s = number of shoots (per species) found in the all quadrats sampled per station
n = total number of quadrats
Seagrass condition
The condition of seagrass beds will be determined using the criteria set by Fortes, 1989
as stated below:
CONDITION

CRITERIA

Excellent

76-100 % Coverage

Good

51-75 % Coverage

Fair

26-50 % Coverage

Poor

0-25 % Coverage
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Progress of the Survey
Mapping the extent of seagrass was done and completed in seven (7) out of 13
municipalities in Leyte Gulf Area: Lawaan, Balangiga, Giporlos, Quinapondan, Salcedo, Mercedes,
and Guiuan and four (4) municipalities in Matarinao Bay: Hernani, General Macarthur,
Quinapondan, and Salcedo. All these municipalities are situated in Eastern Samar.

Figure 1. Extent of seagrass in Leyte Gulf (Balangiga, Giporlos, Quinapondan, Salcedo, Mercedes, and
Guiuan, Eastern Samar) and Matarinao Bay (Hernani, General Macarthur, Quinapondan and Salcedo,
Eastern Samar) as of March 2, 2019.

Issues and Concern
Issues and Concern
1. Weather condition- the weather would suddenly
change from sunny to rainy and/or very windy which
causes the increase in the turbidity of the water and
hamper our boat when the waves swell (Matarinao
Bay).
2. Aya-ay (as what locals would say) -- it is when the
transition period of tide (from high to low and v.v.)
within a day is shorter. And the high tide is not that
high. During mapping, more time was spent walking
along the contours of seagrass beds landward which
required a lot of time to finish.

Action Taken
Extended stay in the
area as necessary

Extended stay in the
area as necessary
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Next Steps



Continue mapping of the remaining municipalities (Basey and Marabut,
Tacloban, Palo, Mayorga, Basey) in Leyte Gulf.
Identify sampling sites in Leyte Gulf and Matarinao Bays for detailed seagrass
assessment.

E. Water Quality Assessment (as of March 15, 2019)
Introduction
The Philippines is an archipelago which is economically dependent on its surrounding
marine waters. Eastern Visayas is a region in this country which rely on fisheries for livelihood.
Fisherfolks living on this area depend on fishes and other marine organisms. This is the reason
why Harmful Algal Blooms (HABs) and other water disturbances such as oil spills and fecal
contamination can easily affect the communities in the area. Fishes, shellfishes, crustaceans, and
other economically important marine organisms are dependent on the water quality of their
habitat. Therefore, any changes in their environment will affect these organisms.
Anthropogenic activities are major contributors of marine water pollutions. Illegal
fishing, detergent coming from water run offs, plastics, chemicals and fossil fuels from motor
boats and ships are few of the numerous contributors of water pollution (Rosenberg et al.
2004). These pollutants degrade water quality. And this affects the recreational and industrial
importance of marine waters. The alarming level of pollutions and the continuous misuse of
marine water resources affect the bay’s ecological conditions and fisheries resources (Palma et
al. 2002). These issues aroused the need of assessing the current status of marine water.
Parameters such as pH, salinity, nutrients specifically nitrates, nitrites, silicates and phosphates,
suspended solids, total dissolved solids and temperature can be used in assessing the water
quality of marine waters.
Matarinao Bay in the Province of Eastern Samar, Maqueda Bay in the Province of Samar
and Leyte Gulf are important sites of fisheries and aquacultures in Eastern Visayas. These bays
are among the most productive bays in the country however also among the most threaten bays
due to anthropogenic activities.
The main objective of the study is to assess the water quality of the three bays. These are
the specific objectives of this study:

1. to determine the physicochemical status of the water;
2. to determine the nutrient and bacteriological content of the water; and
3. to correlate the nutrient content and the presence of bacteria with the water quality
of the bays.
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Methods
Sampling site and Preparation
Sampling Site
The samples for this study were collected from Matarinao Bay located in the
province of Eastern Samar, Maqueda Bay located in the province of Samar and Leyte
Gulf. These bays are known for its numerous aquacultures. Points of interest were
places wherein fisheries, mussel, and other culture programs were proposed. For
Matarinao Bay five (5) sampling stations have been established. Furthermore, seven (7)
sampling stations have been identified in Maqueda bay and eleven (11) sampling
stations have been identified in Leyte Gulf. Coordination with the people/organization
that proposed the program will the exact site be known. Water samples will be collected
from the three pre-established sampling sites from each bay. Samples for bacteriological
analysis were collected at surface level while samples for nutrient analysis were
collected at mid-depth of the water column.
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Figure 1. Sampling stations located in Leyte Gulf.

Figure 2. Sampling stations located in Maqueda Bay.

.
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Figure 3. Sampling stations located in Matarinao Bay.

Preparation of sampling bottles
A total of 207 wide-mouthed plastic sampling bottles (1.5L and 1 L bottles) was
used for sampling. The sampling bottles were washed thoroughly with a detergent and
hot water and rinsed with hot water. The bottles were then be rinsed with distilled
water. Non-autoclavable plastic bottles were sterilized via UV irradiation. The sampling
bottles were then closed and were only opened right before sample collection. Each
sampling bottle will be marked with a sample code (sampling location-sampling sitesample type-sample number; ex: LLL-SSS-TTT-S##) and date of collection (ddmmyy).
Sample collection and preservation
Samples for bacteriological analysis, nutrient analysis, and TS, TSS, and TDS
were collected via grab sampling from each sampling site following protocol 1060B.
Water samples for bacteriological analysis were collected aseptically in sterile 1.5 L
screw-capped bottles (Kishinhi et al. 2013). Samples for physicochemical parameters
were collected in clean 350 mL BOD bottles. And samples for nutrient analysis were
collected in clean 1.5 L sample bottles.

Bacteriological Analysis
Preparation of media
Sterile plastic petri dishes were be labeled with the sample code (sampling
location-sampling site-sample type-sample number-replicate number-sample volume;
ex: LLL-SSS-TTT-S##-R##-V###). The petri dishes remained unopened until the
prepared media was added.
The m-Endo medium and m-FC agar was prepared according to the instructions
by the manufacturer.
All prepared plates were inverted, sealed in plastic bags and refrigerated.
Unused plates were discarded after two weeks.
Preparation of samples and filtration assembly
Three different volumes of water sample from each sampling site will be filtered
to determine the sample volume that will yield 20 to 80 coliform CFUs and not more
than 200 CFUs per filter for total coliform (TC) and 20 to 60 fecal coliform CFUs per
filter for fecal coliforms (FC). Replicates of each volume will be made.
Water samples will be brought to room temperature and will be mixed by
shaking 25 times prior to filtration. The filter assembly, forceps, pipets, and other
glassware to be used will be washed with detergent and hot water and rinse with hot
water and finally with deionized water. They will then be sterilized by autoclaving at
121˚C for 15 mins. Sterilization between filtration of different water samples will be
done by UV irradiation for at least 2 mins (APHA et al. 1999).
Filtration
Sterile filtration units will be used at the beginning of each filtration series.
Sterile forceps will be used to mount sterile 47-mm (0.45-μm pore size) membrane
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filters (grid side up) on the porous plate of the filter assembly receptacle. The funnel will
then be placed over the receptacle and locked into place. Appropriate volume of sample,
as determined, will then be filtered under partial vacuum. Filtration of water samples
should be completed within 5 minutes. The funnel will then be rinsed with three rounds
of 20 to 30 mL portions of sterile dilution water. After the final rinse, funnel will be
unlocked, and the membrane filter will be transferred to the prepared plate (grid side
up) with a rolling motion to prevent entrapment of air. The plate will then be sealed.
Blanks of sterile rinse water (100 mL) will be filtered before and after each
filtration series and after filtration of every 10 samples to check for cross-contamination
or contamination of the rinse water. The blanks will be incubated on all media.
Incubation
For TC samples, plates will be inverted and incubated at 35 ± 0.5˚C for 22 to 24
hours. For FC samples, plates will be sealed inverted in waterproof plastic bags and
incubated submerged in a water bath at 44.5 ± 0.2˚C for 24 ± 2 hours.
Enumeration/Counting
After incubation, the plates will be observed using a stereomicroscope at 10 to
15 times magnification with a cool, white fluorescent light source. For TC plates, the
light source will be adjusted for optimal viewing of sheen formed by coliform colonies.
Typical coliform colonies are pink to dark-red with a metallic surface sheen. Atypical
colonies can be dark-red, mucoid, or nucleated without sheen. Both typical and atypical
coliform colonies will be counted. Pink, blue, white, or colorless colonies without sheen
are considered non-coliform and will not be counted. Total coliform count will be
calculated using the formula:
𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑙𝑖𝑓𝑜𝑟𝑚𝑠 𝑝𝑒𝑟 𝑚𝐿 =

𝑐𝑜𝑙𝑖𝑓𝑜𝑟𝑚 𝑐𝑜𝑙𝑜𝑛𝑖𝑒𝑠 𝑐𝑜𝑢𝑛𝑡𝑒𝑑∗100
𝑠𝑎𝑚𝑝𝑙𝑒 𝑣𝑜𝑙𝑢𝑚𝑒,𝑚𝐿

Fecal coliform colonies on m-FC medium are various shades of blue. Non-fecal
coliform colonies are gray to cream-colored. Fecal coliform count will be counted using
the formula:

Physico-chemical parameters
The pH, salinity, dissolved oxygen (DO), total dissolved solids and temperature will be
measures in situ in triplicates per sampling point using a multi-parameter (Eutech CyberScan
600). Total solids will be measured in the laboratory following protocol 2540 (APHA et al.
1999).
Total solids (TS) will be determined by evaporating the water sample and weighing the
remaining residue based on protocol 2540B. Porcelain evaporating dishes will be clean with
detergent and hot water, rinsed with hot water, and finally rinsed with deionized water and
dried. They will then be heated to 103 to 105˚C for 1 hour and stored and cooled in a desiccator
until needed. The evaporating dish will be weighed and a well-mixed sample volume that will
yield between 2.5 to 200 mg of residue will then be pipetted to the evaporating dish. The sample
will be evaporated in a drying oven at 2˚C below the boiling point to prevent splattering and will
be dried in an oven at 103 to 105˚C for at least 1 hour, cooled in a desiccator, and weighed with
an analytical balance (UPVTC General Laboratory). The total solids per liter will then be
calculated using the formula:
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𝑚𝑔 𝑇𝑆⁄𝐿 =

[(𝑤𝑒𝑖𝑔ℎ𝑡𝑜𝑓𝑑𝑖𝑠ℎ+𝑑𝑟𝑦𝑟𝑒𝑠𝑖𝑑𝑢𝑒,𝑚𝑔)−(𝑤𝑒𝑖𝑔ℎ𝑡𝑜𝑓𝑑𝑖𝑠ℎ,𝑚𝑔)]𝑋1000
𝑠𝑎𝑚𝑝𝑙𝑒𝑣𝑜𝑙𝑢𝑚𝑒,𝑚𝐿
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Nutrient Analysis
Nitrates
Ultraviolet Spectrophotometric Screening Method will be the method used to
analyze the nitrate concentrations from the water samples (APHA 1999). Water samples
will be prepared by acidifying 50 mL of the water sample with 1 N HCl.
The stock solution will be made by dissolving 0.722g Dry KNO3 in 1 L deionized
water. The same solution will further be diluted by adding 100 mL of the stock solution
to 1 L of deionized water. A series of dilution will be conducted until seven standard
solutions with concentrations of 0 mg/L, 2 mg/L, 4 mg/L, 6 mg/L, 8 mg/L, 10 mg/L, and
12 mg/L is achieved. Each standard solution, as well as the acidified water sample, will
be analyzed by measuring 5 mL of each solution and putting them inside a 1 cm width
cuvette. Each cuvette will be put inside the V-730 UV-Visible Spectrophotometer and
will be analyzed using 220 nm and 275 nm wavelengths. Nitrate concentration will be
calculated using the standard curve.
Nitrites
Reactive Nitrite Method will be the method used to analyze the nitrite
concentrations from the water samples (APHA 1999). Water samples will be prepared
by adding 1 mL of 1.0 ml of the sulfanilamide solution and 1 mL of N-(1-Naphthyl) ethylenediamine dihydrochloride solution to 50 mL of the water sample.
The stock solution will be made by dissolving 0.345 g of dried anhydrous NaNO2
in 1 L deionized water. The same solution will further be diluted by adding 10 mL of the
stock solution to 1 L of deionized water. A series of dilution will be conducted until
seven standard solutions with concentrations of 0 mg/L, 2 mg/L, 4 mg/L, 6 mg/L, 8
mg/L, 10 mg/L, and 12 mg/L is achieved. Each standard solution, as well as the
prepared water sample, will be analyzed by measuring 5 mL of each solution and
putting them inside a 1 cm width cuvette. Each cuvette will be put inside the V-730 UVVisible Spectrophotometer and will be analyzed using 543 nm wavelength. Nitrate
concentration will be calculated using the standard curve.
Phosphates
Ascorbic Acid Spectrophotometric Screening Method will be the method used to
analyze the phosphate concentrations from the water samples (APHA 1999). Water
samples will be prepared by adding 1 mL of 11 N H2SO4 and 0.4 g NH4)2S2O8. Finally, 2
mL of ascorbic acid solution will be added to complete the preparations.
The stock solution will be made by dissolving 0.439 g of KH2PO4 in 1 L
deionized water. The same solution will further be diluted by adding 100 mL of the
stock solution to 1 L of deionized water. A series of dilution will be conducted until
seven standard solutions with concentrations of 0 mg/L, 0.2 mg/L, 0.4 mg/L, 0.6 mg/L,
0.8 mg/L, 1.0 mg/L, and 1.2 mg/L is achieved. Each standard solution, as well as the
prepared water sample, will be analyzed by measuring 5 mL of each solution and
putting them inside a 1 cm width cuvette. Each cuvette will be put inside the V-730 UVVisible Spectrophotometer and will be analyzed using 650 nm wavelength. Nitrate
concentration will be calculated using the standard curve.
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Silicates
Samples for the silicate analysis were sent to University of San Carlos Water
Laboratory for analysis.

Results/ Progress of the Study
Table 1. Type of Mariculture program proposed/implemented in each sampling site.

Bay

Leyte Gulf

Maqueda Bay

Matarinao Bay

* Implemented
**Proposed

Site

Mariculture Program

Tacloban

Milkfish Culture**

Palo

Milkfish Culture**

Dulag

Mudcrab Culture*

Mayorga

Bangus Culture**

Abuyog

Mussel-Oyster Culture*

Marabut

Mussel-Oyster Culture*

Lawaan

Wing-Oyster Culture*

Quinapondan

Milkfish and Grouper Culture*

Salcedo

Grouper Culture*

Hamorawon

Grouper Culture**

Trinidad

Milkfish Culture**

Catbalogan

Mussel/Oyster Culture*

Jiabong

Mussel/Oyster Culture*

Paranas

Mussel/Oyster*

Pinabacdao

Grouper Culture*

Talalora

Grouper Culture*

Villareal

Mussel/Oyster Culture*

Zumarraga

Mussel/Oyster Culture*

Caridad

Mudcrab Culture**

Minalongon (MPA)

--

Minalongon (Bathing)

--

Vigan

Seaweed Culture*

Naga

Sea Cucumber Culture*
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Bacteriological Analysis
Table 2. Coliform Counts of Seawater Samples in Leyte Gulf.

Site

Fecal Coliform
(CFU/100mL)

Total Coliform
(CFU/100mL)

Tacloban

14

50

Palo

2,400

77,000

Dulag

1170

1225

Mayorga

27

212

Abuyog

19

21

Marabut

64

210

Lawaan

19

58

Quinapondan

51

145

Salcedo

13

396

Hamorawon

14

24

Trinidad

20

67

Table. 3 Coliform Counts of Seawater Samples in Maqueda Bay.

Site

Fecal Coliform
(CFU/100mL)

Total Coliform
(CFU/100mL)

Catbalogan

105

553

Jiabong

497

861

Paranas

218

30

Pinabacdao

196

253

Villareal

10

80

Zumarraga

70

250

Talalora

15

61
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Table 4. Coliform Counts of Seawater Samples in Matarinao Bay.

Site

Fecal Coliform
(CFU/100mL)

Total Coliform (CFU/100mL)

Vigan

5

13

Minalongon
(proposed MPA)

<1

11

Minalongon
(bathing area)

4

40

Naga

4

49

Caridad

8

40

Physicochemical Parameters
Table 5. Physico-chemical parameters of Seawater Samples in Leyte Gulf.
Site

pH

Temp (°C)

TS (mg/mL)*

TDS(ppt)

Salinity (ppt)

DO (mg/L)

Tacloban

7.83 ± 0.60

24.6 ± 0.3

48.04 ± 1.90

47.04 ± 0.10

68.32 ± 0.51

7.36 ± 0.96

Palo

7.14 ± 0.14

25.2 ± 0.5

13.36 ± 0.76

4.28 ± 0.48

4.81 ± 0.56

7.79 ± 0.16

Dulag

7.05 ± 0.08

25.0 ± 0.2

7.38 ± 2.53

6.13 ± 0.07

6.78 ± 0.61

5.98 ± 1.68

Mayorga

7.75 ± 0.13

27.0 ± 0.3

38.21 ± 0.64

41.01 ± 0.37

58.59 ± 0.51

6.43 ± 0.72

Abuyog

8.03 ± 0.05

27.1 ± 1.3

44.54 ± 6.26

44.90 ± 0.60

64.61 ± 0.75

6.56 ± 0.84

Marabut

8.00 ± 0.02

26.9 ± 0.1

39.97 ± 1.26

48.09 ± 0.06

70.58 ± 0.59

5.6 ± 0.26

Lawaan

8.09 ± 0.04

27.3 ± 0.4

41.82 ± 3.73

48.65 ± 0.23

71.48 ± 0.63

5.91 ± 0.04

Quinapondan

7.88 ± 0.13

27.8 ± 0.1

40.58 ± 2.41

46.47 ± 0.14

68.12 ± 0.39

6.06 ± 0.61

Salcedo

7.87 ± 0.18

27.1 ± 0.1

51.75 ± 2.32

48.06 ± 0.13

69.76 ± 0.38

6.43 ± 0.82

Hamorawon

8.00 ± 0.02

26.9 ± 0.1

48.04 ± 5.12

48.09 ± 0.06

70.58 ± 0.59

5.6 ± 0.26

Trinidad

8.05 ± 0.12

27.4 ± 0.1

43.86 ± 1.05

48.65 ± 0.04

71.31 ± 0.15

6.1 ± 0.04
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Table 6. Physico-chemical parameters of Seawater Samples in Maqueda Bay.
Site

pH

Temp (°C)

TS (mg/L)*

TDS(ppt)

Salinity(ppt)

DO(mg/L)

Catbalogan

7.82 ± 0.08

25.55 ± 0.06

43.36 ± 0.87

48.72 ± 0.10

71.41 ± 0.35

6.23 ± 0.09

Jiabong

7.83 ± 0.12

24.50 ± 0.10

47.03 ± 2.27

48.58 ± 0.16

71.28 ± 0.30

6.16 ± 0.17

Paranas

7.78 ± 0.16

25.23 ± 0.12

46.42 ± 3.17

49.30 ± 0.35

71.63 ± 0.55

6.29 ± 0.48

Pinabacdao

7.68 ± 0.02

24.87 ± 0.21

44.56 ± 7.38

45.63 ± 0.01

65.98 ± 0.54

6.35 ± 0.19

Talalora

7.87 ± 0.13

25.30 ± 0.20

46.74 ± 0.74

48.61 ± 0.04

70.79 ± 0.28

6.05 ± 0.06

Villareal

7.85 ± 0.14

25.20 ± 0.10

43.18 ± 2.70

47.90 ± 0.03

69.40 ± 0.22

6.27 ± 0.27

Zumarraga

7.99 ± 0.10

25.23 ± 0.15

42.77 ± 3.38

48.14 ± 0.07

69.99 ± 0.15

6.37 ± 0.27

Table 7. Physico-chemical parameters of Seawater Samples in Matarinao Bay.
Site

pH

Temp (°C)

TS(mg/mL)*

TDS(ppt)

Salinity(ppt)

DO(mg/L)

Caridad

7.79 ± 0.34

24.3 ± 0.0

45.66 ± 6.14

46.52 ± 0.08

67.10 ± 0.13

6.74 ± 1.18

Minalongon 1

8.17 ± 0.04

24.6 ± 0.0

47.47 ± 4.66

47.55 ± 0.15

69.20 ± 0.31

7.20 ± 1.06

Minalongon 2

8.18 ± 0.04

24.5 ± 0.0

50.80 ± 9.73

47.53 ± 0.07

69.32 ± 0.11

7.30 ± 0.66

Vigan

8.04 ± 0.07

24.4 ± 0.1

51.47 ± 4.61

48.64 ± 0.09

70.10 ± 0.24

6.70 ± 0.47

Naga

7.98 ± 0.06

24.3 ± 0.0

45.94 ± 4.98

45.12 ± 0.11

64.75 ± 0.12

7.19 ± 0.51

*Determined in the laboratory, all the rest were determined in situ.
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Nutrient Analysis
Table 8. Nutrient levels of Seawater Samples in Leyte Gulf.
Site

[NO2-] (ppm)

[NO3-] (ppm)

o-Phosphate
(ppm)

Tacloban

0.023 ± 0.001

0.155 ± 0.033

0.042 ± 0.028

Palo

0.047 ± 0.001

0.254 ± 0.049

0.058 ± 0.005

Dulag

0.069 ± 0.003

0.408 ± 0.050

0.046 ± 0.004

Mayorga

0.024 ± 0.001

0.128 ± 0.020

0.021 ± 0.005

Abuyog

0.020 ± 0.001

0.090 ± 0.040

0.006 ± 0.008

Marabut

0.009 ± 0003

0.135 ± 0.031

0.020 ± 0.018

Lawaan

0.013 ± 0.001

0.135 ± 0.006

0.0003 ± 0.001

Quinapondan

0.013 ± 0.001

0.136 ± 0.017

0.011 ± 0.006

Salcedo

0.009 ± 0.001

0.155 ± 0.038

0.024 ± 0.007

Hamorawon

0.008 ± 0.001

0.150 ± 0.041

0.022 ± 0.013

Trinidad

0.011 ± 0.002

0.147 ± 0.028

0.008 ± 0.011

Table 9. Nutrient levels of Seawater Samples in Maqueda Bay.
Site

[NO2-] (ppm)

[NO3-] (ppm)

o-Phosphate
(ppm)

Catbalogan

0.002 ± 0.001

0.242 ± 0.091

0.031 ± 0.007

Jiabong

0.010 ± 0.002

0.256 ± 0.034

0.034 ± 0.012

Paranas

0.002 ± 0.0001

0.362 ± 0.064

0.028 ± 0.005

Pinabacdao

0.013 ± 0.001

0.180 ± 0.066

0.034 ± 0.014

Villareal

0.004 ± 0.0003

0.203 ± 0.132

0.050 ± 0.003

Zumarraga

0.001 ± 0.001

0.290 ± 0.193

0.038 ± 0.016

Talalora

0.001 ± 0.002

0.325 ± 0.217

0.035 ± 0.001
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Table 10. Nutrient levels of Seawater Samples in Matarinao Bay.

Site

[NO2-] (ppm)

[NO3-] (ppm)

o-Phosphate
(ppm)

Vigan

0.008 ± 0.0003

0.175 ± 0.044

0.008 ± 0.008

Minalongon (proposed MPA)

0.007 ± 0.002

0.184 ± 0.052

0.011 ± 0.004

Minalongon (bathing area)

0.008 ± 0.001

0.216 ± 0.112

0.014 ± 0.008

Naga

0.009 ± 0.001

0.188 ± 0.046

0.009 ± 0.007

Caridad

0.011 ± 0.001

0.216 ± 0.044

0.044 ± 0.003

Note: Silicate Analysis results will be available on Tuesday, 19 March 2019.
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Concerns/Issues
From
There was a delay in the delivery of certain
chemicals from ChemLine Incorporated

To
Chemicals were procured through connections and
additional chemicals were purchased from Yana
Chemodities

The MPA in the Minalongon Island was not yet
Minalongon Island was divided into two parts: the
established so there were no basis on the selection bathing area and the supposed MPA. The bathing
of sites
area was determined to cover half the island since
the area cover of the sandy part was half of the
island. The other half of the island was given
designation as the proposed MPA. The sampling
sites surround the whole island.

Next Steps
The next sampling for the dry season will be conducted at the last week of March up to the first
week of April. Succeeding days will be used for laboratory analysis.

F. Mangrove Drone Mapping
Introduction
Mangroves provide many ecosystem services. Mangroves can hold carbon for several
years hence reducing the carbon dioxide in the atmosphere. It protect shorelines from storm
surges, winds and waves. Their roots help prevent erosion and maintain water quality by
filtering pollutants and silts from the land. It also provides habitat for wild animals and
breeding ground for many marine species. Mangroves play a very important role and
indispensable to human existence. But despite of that, there are still abuses towards this
ecosystem, example is land conversion.
During typhoon Yolanda, mangroves serve as the primary buffer for storm surge and
wind hence some were adversely damaged. Even after 5 years, some are still not in good
condition. Some rehabilitation efforts were made, millions have been spent but majority have
not fully recovered yet. It is therefore the purpose of the study to assess this ecosystem, 6 years
after the devastation and to provide recommendations for a more efficient intervention.

Materials and Methods
Site selection
Municipalities along Leyte Gulf, Matarinao and Maqueda bays having large mangrove
cover were the subject of the study. The specific barangays were preselected based on agreed
available data from previous studies and on available images. But generally, the site for drone
mapping were also the site for the mangrove survey conducted by the other team. The purpose
was to get a comprehensive data of the area, the mangrove cover and the specific species
present.
Before the field activity, courtesy calls and coordination were made in the municipal
levels. Ocular inspection in the barangay were also made to validate the secondary data/
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satellite images. Once verified, flight planning is done with the local guide to strategize and
maximize the flight coverage.
Equipment
Drone mapping was conducted using DJI Phantom 3 Professional, set to 200 to 300
meters above the ground. The flight height and camera result in an image resolution on the
ground of approximately 10 cm to 30cm per pixel. In terms of field coverage, the drone can
cover approximately 30-50 hectares per flight, equivalent to 15 minutes per battery flight and
depending on weather condition. The team has a total of 3 units drone batteries which can cover
150 hectares within 54min flight time. The number of flights varies per barangay, depending on
the mangrove cover.
The team uses a drone portable solar generator as a drone battery charging unit. The
portable solar generator can charge 1 battery unit one at a time. It will take 1hr charging to fully
charge the unit and estimated 4-5 drone flights per day.
The unit is equipped with Glonass/GPS navigation satellite, with max speed
16m/second, sensor CMOS 12.76million pixel, rated power 100watts, 3 axis gimbal for
stabilization.
Garmin 64s receiver was also used to get the coordinates of the site/location. To further
backup the data geotagging was also done using android phone.

Processing
Drone images were rectified and processed using Pix4D software. The images will be
classified using ENVI software. Some attributes/features will be digitized and edited in
Quantum GIS. For accuracy and validation purposes, data from other team will be overlayed on
the drone image during digitization. Area calculation of the mangoves and map layouting will be
done after classification and editing of the drone images is completed.

Results
A total of 50 flights, were conducted from February 2-6, 25-28 and March 1-7, 2019, or
a total of 15 days, covering 7 municipalities namely Lawaan, Marabut, Basey, Palo, Tanauan,
Mayorga and Abuyog (all in Leyte Gulf). Nine hundred thirty one (931) drone images were
obtained and rectified in preparation for the classification and post processing. (See initial
output attached)
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Figure 1. Map showing the rectified drone aerial images for mangrove digitization
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Aerial drone rectified images

Figure 2. Rectified drone aerial images for mangrove digitization of the municipality of
Abuyog (Brgy. Lawaan and Brgy. Buenavista)

Figure 3. Rectified drone aerial images for mangrove digitization of the municipality of
Basey (Brgy. Basiao)
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Figure 4. Rectified drone aerial images for mangrove digitization of the municipality of
Basey (Brgy. Buscada, Baybay and Palaypay)

Figure 5. Rectified drone aerial images for mangrove digitization of the municipality of
Basey (Brgy. Tinaogan)
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Figure 6. Rectified drone aerial images for mangrove digitization of the municipality of
Lawaan (Brgy. Bolusao)

Figure 7. Rectified drone aerial images for mangrove digitization of the municipality of
Lawaan (Brgy Maslob and Taguite)
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Figure 8. Rectified drone aerial images for mangrove digitization of the municipality of
Marabut (Brgy. Amantillo and Pinalangga)

Figure 9. Rectified drone aerial images for mangrove digitization of the municipality of
Marabut (Brgy. Roño)
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Figure 10. Rectified drone aerial images for mangrove digitization of the municipality of
Marabut (Brgy. Veloso and Caluwayan)

Figure 11. Rectified drone aerial images for mangrove digitization of the municipality of
Mayorga (Brgy. Liberty)
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Figure 12. Rectified drone aerial images for mangrove digitization of the municipality of
Palo and Tanauan (Brgy. San Joaquin, Cogon and Mohon)

In general, the following were observed during the mapping activities in majority of the
sites. (See photos attached)
1.
2.

3.
4.
5.
6.
7.
8.

It was observed that some were converted to fishpond, piggery, and for human
settlement. (Brgy. Iba, Basey Samar, Brgy Canyoyo, Marabut Samar).
There were also no signs of successful rehabilitation efforts or natural regeneration
after it was hit by super typhoon Yolanda. (Caluwayan, Marabut Samar and Bolusao,
Lawaan E. Samar)
Some informal settlers are still in the mangrove areas of Canyoyo Marabut Samar and
Maslog Lawaan E. Samar
Construction of tide embankment (Palo, Tanauan)
Irresponsible burning near mangrove areas causing wildfire (San Joaquin, Palo Leyte)
Slow growth of mangrove planted (Cogon reforestation site)
Conversion to resorts (Mayorga)
Conversion to school buildings (Basey National High School),
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Problems encountered
The major problems affecting the drone mapping were the following
Problems
Limited number of batteries
Atmospheric condition. Drizzle and wind
usually limits the number of flights.
Sunlight /proper angle
Some of the drone images were found useless
due to some errors hence cannot be rectified
ex. Images taken in Basiao Basey Samar
Conduct of the survey were proceeded with
caution due to some security issues (e.g., near
military camp.)

Action
Setup portable solar generator in the car
Wait for drizzle to stop
Survey is conducted from
9:00am-3:00pm only
Drone images were overlayed in existing
satellite images
Coordinate with military officials and ask for
escorts from MAO, Tanod, brgy officials, BHW
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ANNEXES

Mangrove conversion in Brgy Iba, Basey, Samar

Mangrove conversion in Brgy Buscada, Basey, Samar
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Drone image of damage mangrove area in Bolusao Lawaan E. Samar,
6 years after super typhoon Yolanda

A photo of dead mangroves damaged during super typhoon Yolanda,
in Bolusao Lawaan E. Samar
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Mangrove reforestation project in Bolusao, Lawaan E. Samar (seaward)
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Mangrove conversion, Brgy Canyoyo Marabut, Samar

Mangrove conversion in Brgy. Canyoyo Marabut, E. Samar
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Mangrove conversion in Brgy. Canyoyo, Marabut Samar
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‘Beach Forest fire’ in Brgy San Joaquin Palo, Leyte
mangrove area, March 4, 2019

‘Beach Forest fire’ in Brgy San Joaquin Palo, Leyte
mangrove area, March 4, 2019

