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o Introduction

Purpose of the Assessment

The primary focus of the preject entitled, Identifying High Conservation Values in
Arillo Estate, Nasugbu, Batangas, Philippines is to assess the status of potential
ecological conservation values within the 62-Ha estate. As requested by Ayala
Land Incorporated (ALl), the Center for Conservation Innovations Philippines Inc.
(CCIPH) will implement this project over the course of four months (November
2023 - February 2024) before any further developmeant activities are set to
commence within the Arille property.

This project aims to accomplish the following within the said time frame:
1.Establish ecological baselines ifauna and flora) and threats to biodiversity using
the High Conservation Value (HCV) framework;
2.Determine changes in land cover and location of HCVs; and
3. Provide recommendations and identify potential mitigation strategies on
securing, monitaring, and reporting existing HCVs.

High Conservation Value Areas Framework (HCVA)

The HCVA approach was established in 1999 by the Forest Stewardship Council
for use in forest certification. It has since evolved into a versatile toal used by bath
the Convention on Biodiversity and the United Nations Environment Programme
Woaorld Conservation Monitoring Centre (UNEP-WCMC) in spatial planning and
biodiversity conservation. Since the year 2005, the HCVA approach has been
supported and promoted by the multi-national HCV Resource Network (HCVRN).
The UNEP-WCMC describes HCVAs as “natural habitats, which are of outstanding
significance or critical importance due to their high biological, ecolegical, social or
cultural values” (2015), The identification and management of HCVAs shield these
priority areas from the negative impacts of anthropogenic activities, There are six
high conservation values under this approach (Table 7).

Identifying High Conservation YWalues in Arllo Estate, Masugbu, Batangas
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i Introduction | High Conservation Values

Table 1. The six HCVs as defined by the HCVRN.

HCV 1 Species Diversity

HCV 3 Ecosystems and
Habitats

HLV 4 Ecosystemn
Services

HCV & Cultural Values

Concentrations of biclogical diversity including
endemic species, and rare, threatened, or
endangered species, that are significant at global,
regional, or national lavels

Landscape-level Ecosystems, Ecosystern Mosaics,
and intact forest landscapes (IFL) that are
significant at global, regional or national levels,
and that contain viable populations of the great
majority of the naturally eccurring species in
natural patterns of distribution and abundance

Rare, threatened, or endangered ecosystems,
habitats or refugia

Basic ecosystem services in critical situations,
including protection of water catchments and
contrel of erosion of vulnerable soils and slopes

Sites and resources fundamental for satistying the
basic necessities of local communities or
indigenous peoples (for livelihoods, health,
nutrition, water, etc,), identified through
engagement with these communities or
indigenous peoples

Sites, resources, habitats, and landscapes of
global or national cultural, archaeclogical or
historical significance, and/or of critical cultural,
ecological, economic or religious/sacred
impartance for the traditional cultures of local
communities or indigenous peoples, identified
through engagement with these local
comrmunities or indigenous peoples

Identifying High Conservation YWalues in Arllo Estate, Masugbu, Batangas
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© Methodology

The Study Site

Masugbu is a first-class municipality with a population of 136,524 as per the 2020
census (PSA, 2023). Arillo Estate, formerly Evercrest Golf and Country Club, is a 62-
Ha property located in Sitio Batulao, Barangay Kaylaway, within the Municipality of
Masugbu, Batangas (Figure 7). It is situated at the foothills of Mt. Batulao, which
links with the Tagaytay Range. The property is currently owned by Ayala Land Inc.
and is set to be developed into a residential and commercial space. The property is
currently under construction with guard staff and workers as the only inhabitants or

regular visitors within the estate.

Lk

Figure 1, The Arille estate, showing its project area boundary.

Identifying High Conservation YWalues in Arllo Estate, Masugbu, Batangas
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Rapid Biodiversity Assessment

We established 67 point stations spaced at 100-meter intervals for the rapid
biodiversity assessment. The point stations were randomly generated in QGIS,
Sampling for birds, herpetofauna, flora, and habitat was conducted along these
stations. The map of the point stations and sampling sites is presented in Figure 2,
Sampling was conducted during the northeast monscon season (Amihan) from
Movemnber 28 to December 2, 2023.

Blodiversity
Sampling Points Map

b I |

Figure 2. Map of Ascenda Estate, showing the sampling points for rapid
biodiversity assessmant.
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Rapid Biodiversity Assessment

Birds Survey

Point counts were conducted to survey birds inside the estate. Point count involves
walking to each point station (Figure 3) and recording all bird contacts for five minutes
before moving on to the next (Bibby &t al, 1998; Pagen et al, 2002). The species,
number of individuals observed, type of contact (heard or seen), distance from the
bird to the cbserver, and bird activity (e.g., foraging, in flight, etc.) were recorded.
Each point station (= &7) was surveyed twice on two separate days. Observations were
made between 06:00 and 09:00 in the moming when bird activity was highest.
Purposive sampling was also conducted at night to document the presence of owls,
nightjars, or fragmouths. Mist-nets were also set up during the day to capture and
identify more cryptic species. All birds caught in the mist-nets were immediately
released after biometrics and phote documentation.

Figure 3. Bird survey in Arillo using point count,

Mammals Survey

We established four ground-based mist-net stations (= 76 net nights) to determine bat
species occurring in Arillo Estate. Mist-nets were set along flyways - perpendicular to
areas with moderate to dense vegetation, and aleng the river (Hoffman et al. 2010;
Figure 4). We conducted net watches between 18:00 and 20:00 to remove captured
bats and prevent them from being severely entangled. The mist-nets were then left
open throughout the night and serviced early in the morning the next day at roughly
05:00. All captured individuals were measured, photographed, and released into the
wild,

Identifying High Conservation YWalues in Arllo Estate, Masugbu, Batangas
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Rapid Biodiversity Assessment

Cage traps were also used to survey rodents and other small to medium-sized
marmmals (Hoffman et al. 2010). We were enly able to deploy 8 traps (= 14 trap
nights), Each trap was baited with peanut butter-coated roasted coconut meat and
was re-baited daily.

Figure 4. Mist-nets set-up in Arillo Estate




Rapid Biodiversity Assessment

Herpetofaunal Survey

The term herpetofauna refers to both amphibians and reptiles. The line transect
method was used for the herpetofauna surveys by fellowing the direction of the
established paint stations. Day (08:00 to 10:00} and night (18:00 to 00:00) surveys
were conducted by searching thickets of vegetation, burrows, leaf litter, and streams
for herpetofauna. We utilized the hand capture technique for amphibians and
lizards, while tongs and hooks were used for snakes. All captured individuals wera
measured, photographed, and released back to where they were caught,

Figure 5. Day and night herpetofaunal sampling in Anllo Estate.

Identifying High Conservation Walues in Arillo Estate, Masugbu, Batangas
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Rapid Biodiversity Assessment

Flora and Habitat Survey

We established 5-meter radius circular plots within each station (= 47 plots) to survey
understory and ground cover vegetation, as well as habitat characteristics. We
collected 98.50% of canopy cover readings and other data on the vegetation
structure and composition of habitats. This data included the number of saplings,
bamboo clumps, rattans, tree ferns, pandans, palms, fruiting and flowering trees,
percent ground cover, and moss cover. From thase data, we identified the habitat
types based on the Intergovernmental Panel on Climate Change (IPCC) classification,
successional stages, and forest formations. Additionally, we carried out a full
inventary of canopy trees (Figure &) across the 62-Ha estate. Information gathered
during this inventory included specific locations (coordinates) and a comprehensive
list of tree species.

Figure &, Flora tearm conducting
an inventory of tree speces within

the Anlle property.

Freshwater Habitat Survey

To assess the water guality of freshwater ecosystems, six sampling stations were
established based on the accessibility and representativeness of the location (USG5,
2018, Figure 2). The local weather cenditions and the water's atmaospheric
temperature, color, odor, and biological characteristics were recorded (USGS, 2018).
Additionally, data on wetted width, water depth, flow rate, and physicochemical
parameters of the water tributaries were collected (Figure 7). Measurements were
dane in triplicate using the concurrent water sampling method. Sampling was
concurrent with the rapid biodiversity assessment,

Figure 7. Measuning of water quality using a water quality multiparameter in Anllo estate.

Identifying High Conservation YWalues in Arllo Estate, Masugbu, Batangas
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Geospatial Assessment: Land Cover Classification and
Cover Change

Ground-truthing using a Remately Piloted Aircraft System (RPAS) is done to
validate geographic features and landscape characteristics that are not easily
distinguishable from the satellite image or remotely sensed data. Four Ground
Contral Paints (GCP) markers were set up as reference data for each flight, We
recorded the coordinates of the GCP with a 0.4-meter accuracy using the Trimbls
Catalyst DAZ. Initially, we planned to plot the GCP markers as shown in the flight
plan below (Figure 8). After a closer inspection, we opted to lay out the GCP
markers in more strategic locations because of the site's relatively hilly terrain,
During the flight, we noticed the lack of established landmarks that would assist in
distinguishing the GCP markers from each other. As such, we decided to use
submarkers (Figure ¥) on every GCF marker to address this issue. The submarkers
were used to determine the location of GCP markers during flight acquisition and
will be used to orient the orthomaosaic images during processing. We successfully
covered the entire 62-Ha estate area with four flight plans ranging from 15-Ha to
16-Ha per flight plan using the Autel EVO Series |l RTK. The survey was conducted
on December 3, 2023.

Figure 8. Avillo
Flight Plan Map

Figure 9. RPAS substearn aperating the RPA and conducting graund truthing
activities within Arillo Estate

Identifying High Conservation YWalues in Arllo Estate, Masugbu, Batangas
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Socioeconomic and Cultural Assessment

The assessment of HCVs 4, 5, and & was conducted on December 05, 2023 (Figure
10. Sixty three (63) reference points were randomly placed throughout the site.
The reference points were ground-truthed to collect data on potential ecosystem
services and incidents of threats to HCVs. Informal interviews were also conducted
with five key informants to gather maore information about potential conservation
values, as well as existing and future threats to HCVs in the area,

Figure 10. Key informant interviews and ground truthing via foot patrolling were
conducted as part of the secioeconamic and cultural assessment of Arillo.

Identifying High Corssrvatisni
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O Results of High Conservation Value
Assessment

HCV 1 Species Diversity

Species of high conservation values were recorded in Arilla Estate.

Preliminary
Species Count

N
SN

Avifauna Mammals Herpetofauna Flora

18 (31%) endemic 1 (20%) endemic. 7 {46%) endemic 2 (2%) endemic
2 (3%) threatened 1 (20%) threatenad 1 (6%) threatened 8 (8%) threatened
& (10%) migratory

Identifying High Conservation YWalues in Anllo Estate, Masugbu, Balangas
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. Results of High Conservation Value Assessment | HCV 1 Species Diversity

Endemic and Threatened Species in Arillo Estate

Avifauna

We recorded 58 bird species in Arillo Estate, Two species are classified as locally
threatened and listed as nationally protected species by DENR (DENR DAO 2019-
0%). The Indigo-banded Kingfisher {Ceyx cyanopectus), although classified as Least
Concern by the IUCN Red List, is considered Critically Endangered by DENR. This
Philippine endemic kingfisher inhabits forested or densely vegetated waterways.
The remaining tracts of forests throughout the range of this species are being
cleared because of shifting cultivation, road construction, illegal settlements, and
rmining activities (Collar et al., 1999). The ather threatened bird species in Arille is
the Philippine Hanging-Parrot (Loriculus philippensis). While not considered
globally threatened, the Philippine Hanging-Parrot is one of the most commonly
traded and trafficked endemic birds in the Philippines (Collar and Kirwan, 2023).
Trade pressuras lad to the species being listed under the CITES Il and the national
government declaring it as protected, i.e., owning this bird as a pet is prohibited by
law.

In terms of endemism, 18 species (33%) are found only in the Philippines. Mast of
these species were observed in areas with dense vegetation, particularly within or
adjacent to the proposed eco trail. These birds prefer areas with vegetation cover
and strands of fruiting trees. The Elegant Tit (Pardaliparus elegans), Blue-Headed
Fantail (Rhipidura cyaniceps), Pygmy Flowerpecker (Dicasum pygmaeum), and
Grey-Backed Taillarbird (Orthotomus derbianus) are commanly ssen faraging
mixed-flock. We also recorded two species of endemic owls - the Luzon Boobook
iNinox philippensis) and the Philippine Scops-Owl (Otus megalotis) near the
streams.

Migratory birds such as the Brown Shrike (Lanius r:nstatus]l, Barn Swalluw (Hirundo
rustu:a]l Eagtern 'felluw Wagtaul {Maotacilla mchu{sche ; -streaked Flycatcher
bareal and Chinase
Sparrowhawk [.-“-".::::rpri'er soloensis) were obs -w_;a]ae.n areas and grasslands
within Arillo. They were seen parched on '-taII grasses, on top of low
bushes, and branches with unebstructe

of food..Other resident birds such as
the F":E-d Buschat IfSa:-.'J'cnfe:l caprata), Rutous-crowned Bee-eater (Merops

h i ach) were also quite common in
Arillo. Some were observed &in in grassy areas. For its relatively

small size, it appears that ATH#

Identilying ng-T'l Conservation WValuasin Arille Estate, Masugbu, Batangas
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Results of High Consarvation Value Assessment | HOV 1 Species Diversity

Figure 11 shows photos of commaonly observed species in Arilla. The complete list
of bird species is found in 1 - Table A1

haemacephalusg), B) Brown Breasted Kingfisher (Haloyon guiarig), T Intermediate Eqrat
(Ardea intermedia), D) Brown Shnke (Lanius cristatus), E) Indigo-banded Kingfisher {Ceyx
cyanopectus), F} Blue-headed Fantail (Rhipidura graniceps),

Identifying High Conservation YWalues in Arllo Estate, Masugbu, Batangas
13



| Results of High Conservation Value Assessment | HOV 1 Species Diversity

Mammalia

There were four species of volant mammals or bats recorded. One of these was the
Philippine endemic Ptenochirus jageri or the Greater Musky Fruit Bat (Figure 12),
Males have a distinct odor described as "sweet musty cinnamon,” which comes
from the oils produced by glands under their fur (Heaney et al. 2010). It was the
most abundant bat species ocbserved during our sampling. The Greater Musky Fruit
Bat prefers to feed on fruits of fig trees (Ficus spp.), which could explain the high
encounter rates given the abundance of fig species within the area. Interestingly,
these bats are capable of using their olfactory senses to distinguish between ripe
and unripe fruits - showing a preference for the former [Luft et al. 2003).

Figure 12. Greater

Arillo Estate.

Through interviews with our guides and during site scoping, we noted the presence
of Long-tailed Macagues (Macaca fascicularis) within the estate. Given that the
team was not able to trap or directly cbserve this species during the survey, it is
noted as a general cbservation. Long-tailed Macagues are internationally
recognized as Endangered species as per the IUCN Red List of Threatened Species
(2022). These macaques are forest edge species, which means they are well
adapted to fragmented or disturbed forest habitats within proximity to human
settlements. The primary threats faced by Long-tailed Macagues are habitat loss
and the illegal wildlife trade as they are heavily traded as pets, food, and used in
biomedical research (Gumert et al. 2011).

Complete list of mammal species found in Annex 1 - Table A2

Herpetofauna

A total of 15 species of herpetofauna were recorded during our survey. This
included six species of frogs, six species of lizards and skinks, and three snakes.

Two Philippine endemic frog species were recorded within Arillo Estate, namely the
Duméril's Wrinkled Ground Frog (Platymantis dorsalis) and the Luzon Swamp Frog

Identifying High Conservation YWalues in Arllo Estate, Masugbu, Batangas
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I Results of High Conservation Value Assessment | HCV 1 Species Diversity

(Limnonectes woodworthi). The two were the dominant amphibian species
recorded within habitats of the estate’s eco trail. The whistle-like calls of Duméril's
Wrinkled Ground Frog could be heard throughout the trail and coming from the
river in the ravine below. As a ground-dwelling species, it is dependent on the
maisture of leaf |itter, which iz maintained by the closed canopy overhead. The
Luzon Swamp Frog on the other hand is a river-dependent species and can be
further classified as a Luzon endemic. The presence of both adult and juvenile
swamp frogs in the river flowing through Arille suggests that this habitat is vital to
the estate's population of Luzon Swamp Frogs.

We cbserved three endemic species of lizards, namely: the Philippine bent-toed
gecko (Cyrtodactylus philippinicus), Northern Philippine Giant Ferest Skink
(Pinoyscincus abdictus aquilonius; unphotographed), and the Luzon Water Monitor
(Varanus marmoratus; unphotographed). All three species were spotted in the
closed canopy habitats adjacent to the eco trail. The Luzon Water Monitor was the
only observed species listed as threatened (Other Threatened Species, OTS) as per
the DENR Administrative Order 2019-09. This species has also been noted in other
studies as capable of withstanding the bufotoxin of the Cane Toad (Rhinella
marina), & harmful and prolific invasive alien species (Sy, 2023).

We recorded three snake species during cur survey, We also received reports of
viper, cobra, and rat snake sightings from our guides and guard staff on duty, but
we were unable to verify the presence of these species with our own observations.
One of our recorded species was the Barred Philippine False Coral Snake
(Hemibungarus calligaster), a visually striking species named after its vibrant orange
ventral scales. This fossorial (ground-dwelling) venomous species twists its body to
flash its brightly colored ventral scales as a threat display towards possible
predators. Another Philippine endemic, the Gervais' worm snake (Calamaria
gervaisii gervaisii), is a much smaller non-venomous species that also prefers soil
and leaf litter microhabitats. It is often mistaken for a worm due to its size. Lastly,
we observed the endemic subspecies Ahaetulla prasina preocularis or the
Philippine Vine Snake. This is a mildly venomous arboreal (tree-dwelling) species
that was observed several meters above the ground in a thicket of bamboo by the
eco trail. Vine snakes are widespread throughout Southeast Asia, but this individual
is from a genetically distinct subspecies only found in the Philippines. As only the
.ﬂl.iljgpaq:'iﬁs'is endemic, it is not included in our endemic species count.

d in Arillo Estate are all tolerant of certain
= gre 13 for phc:tm of endemic
: umpleté list of herpetofaunal species




Results of High Consarvation Value Assessment | HOV 1 Species Diversity

Figure 13. Endermic herpetafaunal species recorded within Asillo Estate.

A) Fernale Duméril's Wrinkled Ground Frog (Platymantis dorsalis), B} Male Duméril’s
Wrinkled Ground Frog, C) Luzon Swamp Frog (Limnonectes woodworthi), B} Philippine
Bent-toed Gecko (Cyrtodactylus philippinicus), E) Barred Philippine False Coral Snake
(Hemibungarus calligastar), F) Gervais’ Worm Snake (Calamania gervaisii gervaisil),
G} Philippine vine snake [Ahaetulla prasina precoulars).

Identifying High Conservation YWalues in Arllo Estate, Masugbu, Batangas
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Results of High Consarvation Value Assessment | HOV 1 Species Diversity

Flora

A total of 43 tree species have been identified during the initial phase of our tree
inventory. Four Philippine native species found in the Arillo estate are included in
the IUCN Red List of Threatened Species (1998, 2019). These include the
Endangered (EN) Narra (Pterocarpus indicus), Vulnerable (VU) Takip Asin
(Macaranga grandifolia), VU Is-is (Ficus uimifolia), and VU Bargas (Eucalyptus
deglupta) (Figure 14). The DENR Administrative Order 2017-11 considered Marra
as a vulnerable species due to its declining population in the wild. Narra timber
ranks among the most valuable woods in the world and they are typically poached
in the wild for their premium wood. Other species such as the Big-leaf Mahogany
{Swietenia macrophylla) and Norfolk Pine (Araucaria heterophylia) are categorized
as threatened in IUCN but are introduced (non-native) to the Philippines.

Most trees recorded in Arillo appear to be intentionally planted and cultivated for
landscaping purposes. For instance, Bagras is the only Eucalyptus species found in
the Philippines, and its natural distribution lies within Mindanac lsland. Bagras trees
that are recorded outside their natural range are most probably planted for their
colorful barks flaking into thin, long strips, greenish blue, with yellow-greenish
patches. Naturally occurring trees in the area consisted mostly of native figs {Ficus
spp.} and Macaranga species within the riverine area.

In addition to the trees, we listed 14 understory species and 44 ground-cover
vegetation species during the guadrat sampling. Two notable species were
observed within the estate, the Philippine endemic Luya-luya (Wurfbainia elegans)
and the Other Threatened Species (OTS) King Fern [Angiopteris evecta) (Figure 15).
MNaturally cccurring understory and ground cover were mostly Hagikhik species
(Phrynium interruptum, P. pubinerve) and Aroids {Schismatoglottis plurivenia,
Syngonium cf. podophyllum). Within the open areas, native Clover species such as
Alysicarpus vaginalis, Oxalis corniculata, and Grona triflora grew in between grasses
iZoysia matrella, Paspalum conjugatum) and assist in stabilizing the soil. The native
species observed in the area, whether naturally occurring or planted, are generalist
plants that are tolerant of disturbed habitats. A complete list of flora species can be
found in Annex 2.

Figure 14. Threatened trees recorded in Asillo Estate. A) Takip Asin (Macarangs
grandifolia), B) Marra (Pterocarpus indicus), C) Bagras (Eucalyptus deglupta),

Identifying High Conservation YWalues in Arllo Estate, Masugbu, Batangas
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| Results of High Conservation Value Assessment

Figure 15. Understory plants in Arillo Estate.
A) Luya luys (Worfbainia elegans), B) King Fem (Angiopteris evects)

HCV 2 Large Landscape Ecosystems and Ecosystem Mosaics

Arillo Estate does not qualify for the HCV 2 criteria of large landscape-level
ecosystems and Intact Forest Landscapes (IFL). Field observations and initial
analyses suggest variation in land cover types in the area - mixed vegetation
(Figure 16B) and grasses (Figure 160 being the dominant land cover classes. Crop
cover (Figure 164) was also observed within the area. Land cover classes in Arillo
appear to be too fragmented and small to form landscape-level ecosystems (Figure
14) that can support viable populations of the great majority of naturally occurring
species.

However, Arillo Estate’s proximity to Taal Volcano Protected Landscape allows it to
form an ecosysterm mosaic with its neighbeoring key biodiversity area (Figure 17).
The mosaic comprises patches of different natural habitats and anthropogenically
altered habitats that can harbor a variety of species. Most of the species observed
in Arillo are generalists that can survive in different environments, even degraded
habitats but only to a certain extent. Protection and restoration of remaining
habitats in Arillo are important to maintain the role they play as part of the bigger
ecosystem mosaic.

We are currently validating and interpreting satellite images based on the
generated orthomosaic image (Figure 18] to determine the extent of land cover
classes in Arillo. The output will be presented in the final report.

HCW 2 Large Landscape
6 Ecosysterns and Ecosystemn
Masaics

Identifying High Conservation YWalues in Arllo Estate, Masugbu, Batangas
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Ecosystemn Mosalcs

Figure 16. Crop cover (A), mixed vegetation, (B) and grass cover (C) as the predominant
' land cover classes in Arillo Estate.
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Figure 17. Location of Arillo Estate relative to nearest key biodiversity area
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Ecosystemn Mosalcs

Figure 18. Arillo Orthomesaic Map
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HCV 3 Rare, Threatened, and Endangered Habitats and

Ecosystems

Freshwater Ecosystem

The river ecosystemn in Arillo exhibited a generally narrow water body with relatively
low water depths and low flow rates. The presence of boulders and cobbles
overlaying gravel and pebbles in a fine-grained bed was observed. Riparian

vegetation was also present (Figure 19).

The water is most likely classified as Class C based on the water quality guidelines
by DEMNR DAO 2016-08 Water Quality Guidelines and General Effluent Standards
of 2016, Analysis of all sampling points indicated that both pH and water

temperature fall within the normal range (DAO 2016-08).

HCV 2 Rare, Threatenad,
9 and Endangered Habitats
and Ecosystermns

Identifying High Conservation YWalues in Arllo Estate, Masugbu, Batangas
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Results of High Conservation Value Assessment

This suggests that the water body can be used (1) to support fish propagation and
growth; (2] for recreational Water Class Il activities such as fishing; and (3] for
agriculture and irrigation, We also noted the presence of garbage and plastic
containers that are littered along the river and the riverbank.

Figure 19. Photos of each sampling point for freshwater assessment. (A site 1,
(B site 2 (C) site 3, (D) site 4, (E) site 5, {F) site &.

Terrestrial Ecosystem

Aninitial analysis derived from the orthomosaic image and habitat data suggests
that the ecosystems in Arillo Estate are predominantly grassland and mixed
vegetation. In the ‘anthropogenic grassland’ or the old golf course area, cultivated
turf grasses like Manila grass (Zoysia matrella) and Carabac grass {Paspalum
conjugatum) coexist with the typical ‘colonizers’ of the open areas. Aside from the
grasses, Clovers [A. vaginalis, O. corniculata, G. triflora), Amaranths (Gomphrena
celosioides, Alternanthera sessilis, Cyathula prostrata, Amaranthus viridis],
Mimosoids (Mimosa pudica, Aeschynomene americana), False Buttonweads
(Spermacoce laevis) and Tobacco grasses (Elephantopus mollis) dominate the large
portion of the grassland. The edges of the grassland were encroached by the
trailing daisy {Sphagneticela trilobata), which inhibits the growth of the grasses and
other vegetation.

Mixed vegetation areas are mostly located within the river banks. The constant
supply of fresh water supports the native tree species like Tibig (Ficus nota),
Hagimit (Ficus minahassae), Binunga (Macaranga tanarius), Alim {Melanolepis
multiglandulosal, and Takip Asin (Macaranga grandifolia). These trees form the
canopy layer and encourage the growth of shade-tolerant species of King Ferns
iMarratiaceae), Gingers {Zingiberaceae), and Arrowroots (Marantaceae). Wet
ravines and stream embankments are naturally covered with Aroids (Araceae) such
as Schismatoglottis, Scindapsus, Syngonium, and Aglaonema but several areas
were cleared during the trail establishment and replaced by the exotic 5. trilobata.

Identifying High Conservation YWalues in Arllo Estate, Masugbu, Batangas
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Results of High Conservation Value Assessment

Terrestrial ecosystams in Arille have already undergone massive anthropogenic
disturbance. Analysis on detecting and locating where these changes cccur is
ongoing. We will generate maps from two time periods to illustrate the
contemporary land cover and determine the extent of change. The results of this
analysis will be included in the final report.

HCV 4 Ecosystem Services in Critical Situations

The presence of trees with extensive root systems and other ground cover
vegetation in the area suggests the potential of the ecosystem to provide landslide
mitigation services. These trees (e.q., Narra, Bitaog, Tuai) help keep the soil intact
and redirect rainwater, thus reducing the risk of landslides (Figure 20). Additionally,
based on the Geoportal landslide susceptibility data of the DENR Mine and
Geosciences Bureau, certain areas of the Arillo estate are highly susceptible to
landslides. However, additional research is needed to confirm the presence of this

ecosystem senvice,

The presence of a closed tree canopy and river ecosystem contribute to ambient
temperature conditions and provide an evaparative cooling effect that users can
enjoy when underneath the canopy. This is referred to as local climate regulation,
which is a service that extends beyond user comfort and plays a crucial role in
enhancing biodiversity. Local climate regulation helps create microclimates that
support a wider variety of plants and animals, contributing to ecosystems’ overall
health and resilience.

Figure 20. Photas showing the presence of dense tree cover and deep-rocted trees that
could prevent landslides and regulate local cimate

HCV 5 Community Needs

There are no communities residing within the assessment area that are dependent
on natural resources. As such, we conclude that HCV 5, sites and resources
essential for local communities, is absent within the estate,
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| Results of High Conservation Value Assessment

HCV 6 Cultural Values

The patch of closed tree canopy provides a recreational service to users by serving
as a green space (Figure 21). Due to the biophysical characteristics and qualities of
the ecosystem, users can enjoy and utilize this environment through various
recreational activities. Green spaces provide a serene and relaxing environment tor
users, as well as opportunities for outdoor recreation, such as forest bathing, leisure
walks, and trekking. Our avifaunal survey results also support the potential for
birdwatching within the area.

Figure 21. Fhotos showing some of the area’s nature scenes ideal for recreational activities
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Threats to High
Conservation Values

Invasive Species

We observed several threats to biodiversity that compromise the presence of HCVs
within Arillo Estate (Table 2). The introduction of non-native species is detrimental
to the natural environment given their propensity to out-compete native fauna and
flora for resources. The proliferation of invasive alien species (IAS) can lead to the
displacement of native species and the disruption of the delicate balance of
ecosysterns. One such |AS, the Eurasian Tree Sparrow (Passer montanus) or locally
known as the maya, is a very common and widespread bird. They thrive in human
settlements but are rare or absent in forest areas. We observed this species within
the open areas of the estate and in places where infrastructures were built.

Of the six amphibian species recorded, three were I1AS (Figure 22). The presence of
the Cane Toad (Rhinella marina) indicates high levels of habitat degradation.
Introduced in the 1930s as a pest-control agent for sugar cane plantations, the
absence of natural predaters and an abundance of food sources has led to the
uncontrolled spread of this species throughout the country. Very few animals can
prey upon and withstand the powerful bufotoxin secreted by the Cane Toad.
According to the IUCN Invasive Species Specialist Group, it is part of the top 100 of
the world's worst invasive alien species (Lowe et al. 2000).

The introduction of non-native cultivated plants may also serve as a vector for the
spread of |AS such as the Malaysian Marrowmeuth Toad (Kaloula pulchra) and the
Common Green Frog (Hylarana erythraea). The former was found nestled in a
bromeliad plant, 8 non-native ormamental plant planted near the Arillo Estate
Vistor's center. This is an area with a high concentration of non-native ornamental
plants. Common Green Frogs were very abundant within the Water Hyacinth pond
of Arillo. The introduction of non-native Water Hyacinths likely facilitated the
spread of this species,

Figure 22. Amphibian spedes classified as |AS recorded within Arillo Estate.
A} Cane Toad (Rhinella marina), B) Malaysian Narrowmauth Tead (Kaloula pulchra),
C) Comrmon Green Frog {Hylarana envthrea).
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Threats to High Conservation Yalues | Invasive Species

The introduction and spread of exotic species within the estate was both
intentional and accidental. Many of the past introductions were intended for
horticulture and recreation, but the lack of maintenance after the golf course
ceased operation allowed the uncentrolled spread of the initial population. This
also served as an opportunity for the noxious weeds to colonize the previously
manicured lawns and prevent the establishment of native plant communities within
the area. Further propagation of the exotic species within the eco trail increases the
risk of invading the remaining patches of natural habitat within the area.

Bio-invasive tree species such as Mahogany (Swietenia macrophylla), Giant Ipil-lpil
iLeucaena leucocephala), Auri (Acacia auriculiformis) African Tulip (Spathodea
campanulata), and Lapnis/Paper Mulberry (Broussonetia papyrifera) grow and
reproduce faster than native species. These trees were introduced for their
ornamental value. However, protuse fruiting and the masses of wind-dispersed
seeds mean that only a few tree stands can begin a process of invasion,

Understory and groundcover IAS were also abundant and widespread throughout
the estate (Figure 23). The trailing daisy (Sphagneticola trilobata) was observed to
be encreaching en the edge of the grassland areas. The trailing daisy was also
planted along the eco trail (Figure 23F and Figure 23G), possibly as an ornamental
ground cover. The species can spread vegetatively and is difficult to eradicate. The
IUCN Invasive Specialist Group identified this species amu}:lg‘ﬂ'mtup 100 of the
world's most invasive alien species (Lowe et al. 2000). Tt

(Tradeseantia zebrina) is anather fairly common ¢ ar
to escape into shady, moist spots. It is reported as.
Fadﬁ:: [HER Eﬂlﬂl Tngathﬂr 'Imﬂ'l the trailtn ai
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|! Threats to High Conservation Yalues | Invasive Species

Aside from outcompeting native vegetation, allelopathic activity has been reported
for this species (CAB| Compendium, 2018), meaning the plant secretes
biochemicals that affect the growth and survival of ather species surrounding it.
Another |AS to watch out for within Arillo is the Dieffenbachia seguine, which is a
very popular ornamental plant. Further introduction of this species must stop as the
leaves of this plant are highly toxic to humans and pets when ingested. The sap of
[. seguine is also irritating to the skin (CAB| Compendium, 2022),

Colonizers of disturbed areas like Chromolaena odorata and Lantana camara were
considered among the world's worst weeds due to their efficient short and long-
distance dispersal. Both weeds are poisonous to livestock and have caused large
economic losses in several countries, They are host to numerous pests and diseases
and are generally deleterious to biodiversity.

Mapier grass and Tobacco grass are also frequent invaders of open areas. The
Mapier grass (Cenchrus purpureus) is a fast-growing species that colonizes new
regions and forms dense thickets. Once established, it has the potential to modify
ecosystem functions such as fire regimes, hydrological cycles, biophysical dynamics,
nutrient cycles, and community compaosition (D"Antonio and Vitousek, 1992).
Because of this species' propensity to resprout from small rhizomes left after
disturbance, it can smother and ocutcompete any native vegetation within the area.
This species of grass observed in Arillo iz one of the most invasive grasses in the
world, The Tobacco grass (Elephantopus mollis) is native to the tropics and has
been widely introduced in Africa, Asia, and the Pacific. In other countries, the
Tobacco grass is considered a pest plant threatening endangered native flora. This
species is pioneering in disturbed areas and can quickly colonize pastures,
plantations, forest edges, and roadsides. Just like the Napier grass, the Tobacco
grass can smather its native flora competition.

t n the arl.iﬁ‘cm pnnds of Arillo estate is a freshwater weed, the Water Hya:?hth
(P L ederia crassipes), a water ornamental plant popularized due tn- |1:H r.uim{ul
flowers. The Water Hyacinth is considered one of ati
plarntﬁ in the. mrl:f {(Holm et al. 1??7}&&.1




Threats to High Conservation Yalues

Figure 23. Understorey and ground cover species classified as LAS recorded in Arillo Estate.
A) Dieffenbachia seguine, B) Wild Sunflower (Tithonia diversifolia), C) Wandering Jew
(Tradescantia zebrina), D) Kantutay (Lantana camara), E} Hagonoy (Chromolaena odorata),
F) Trailing Daisy (Sphagneticola trlobata), G) Trailing Daisies planted along the eco trail

Artificial Ponds

The man-made ponds situated near the Arillo Visitor's Center are breeding grounds
for invasive species. The smaller of the two pends was infested with Water
Hyacinths and Commeon Green Frogs. The second and larger pool of stagnant
water appears green in color due 1o algal bloems that accur due to excess arganic
nutrients in the water. Based on the qualities we observed, we suspect these ponds
are likely experiencing eutrophication. Waterbirds such as the Intermediate Egret
(Ardea intermedia) were not cbserved within the vicinity of these ponds as these
species prefer natural bodies of water where prey is abundant.
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{ Threats to High Conservation Yalues

Trash and Dump Sites

The waste generated fram the ongoing construction of the eco-trail may affect the
environment. As mentioned in the freshwater sampling results, recently disposed of
trash was also found throughout the eco-trail and river. Scattered wastes,
particularly broken glass and plastics, create an unsightly dumpsite that mars the
landscape and may also affect wildlife. Animals may mistakenly ingest or become
entangled in plastic materials, causing injuries, Meanwhile, sharp shards of broken
glass may pose a physical hazard to people and animals traversing the area,
potentially causing cuts and infections if not properly managed.

Eco-trail Establishment

The eco trail construction raises sericus concems due to its unsustainable and
destructive methods. The ongeoing clearing of native vegetation and the
dimensions and manner of trail establishment disrupt microhabitats essential for
frogs and reptiles. Additionally, the planting of invasive flora, the excessive width of
the trail, and the positioning of the trail on both sides of the river also threaten the
natural environment.

Table 2. Surmmary of threats to biodiversity encountered in Arillo estate and
affected HCVs.

"""""""""""""""" : | 1 T
‘Threats iHEv‘if---:. / 2| HCV 3{HCV 4| {HCV &6
I | | | |

B S e e 1 i i T Sl D R i

Invasive Species v

Artificial Ponds

Eco Trail
Establishment

el sl s

v
Trash and Dump Sites | +/
v
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Key Recommendations
and Next Steps

[Qg@;; Recommendations

It is clear from our results that the river and closed canopy habitats ot Arille are vital
to the local survival of numerous endemic and threatened species. The destruction
of this habitat would bring about the loss of many species from the Estate. Given
the negative impacts brought by the establishment of the eco trail, we recommend
the application of the Rewilding Concept. Rewilding would involve both planting
and enabling the spontanecus growth of indigenous trees and plants to mitigate
the irmpacts of the eco-trail establishment. This concept advacates for the
restoration of ecosystems into a managed state of wildness and to stray away from
manicured landscapes. The revegetation of the riverbanks with native flora would
also strengthen ecosystem services such as soil erosion control and landslide
mitigation services within the area.

Initial list of proposed native flora to be planted in the Arillo:
= Aglaonema (Aglaonema commutatumy
= Hagikhik {Phrynium interruptum, Phrynium pubinerve)
« Mali-mali {Leea manillensis)
 Silver pothos [Scindapsus pictus)
« King fern (Angiopteris evecta)
= Fig trees (Ficus spp.)

We alse advocate for the gradual remeoval of 1AS, particularly exotic landscape
plants that escaped cultivation, as well as invasive vines, grasses, and saplings. Both
the removal of the invasive Trailing Daisy and Wandering Jew planted along the
eco trail and the prevention of further introduction of |1AS within the estate are
critical. When replaced with native flora, there is a greater possibility for the
ecosystem to heal. This would facilitate the return of native wildlife. It is not
recommended that the trail be expanded any further as this would involve the
destruction of native species and natural habitats.

A proper tree inventory requires the proper tools and equipment to decument
gach tree. During a previously conducted tree inventory within Arillo, information
was written on thin sheets of metal that were then nailed to trees using iron nails.
Many of these tags and nails had rusted or had fallen off by the time we arrived for
our survey. Piercing the bark with nails may potentially lead to the death of the tree
as the physical damage could serve as a vector for the introduction of fungi,
bacteria, and diseases. We recommend the use of aluminum tags attached to the
trees with a material that can stretch as the tree grows such as springs or nylen.
This is a less destructive, less unsightly, and mare sturdy method of physically

tagging trees,

A full biodiversity species inventory involves sampling during both wet and dry
seasons, Conducting a second rapid biodiversity survey during the dry season may
allow for more species to be accounted for within Arillo.
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Key Recommendations and Mext Steps

' MNext Steps

1. We were able to validate 11% of trees in Arille, We will continue the
validation and geotagging of trees in January 2024,

2. Species count indicated in this report is preliminary. The number of
species may change after we complete tagging all trees in the estate.

3. While our field campaign on faunal survey was already completed,
other faunal species sighted when we return for the tree tagging
activities will be recorded as general abservations and added to our
species list,

4. Data analysis is still ongoing for HCV 2 and HCV 3. The results will be
discussed in the final technical report.

5. List of proposed native plants tor rewilding will be updated in the final
repart.

6. Recommendations identified in this report are preliminary. Tha HCY
management and mitigation plan consisting of management
recommendations will be included in the final report,
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© Annex

Annex 1. List of Fauna species identified within the project area.

Table Al. Species list of avifaunal species found in the Arilio Estate.

Endemismy

Cammaoan Mamea Soentific Name Distribution LM

Golden-bellied '

Acarthizidag it Gerygone sulphurea | R OWS Lz
Gerygone [
Accipitridas | Chinesa Sparrowhawk | Accipiter soloensis | m | ows | LC
Alcedinidae E-rm-jlr'--hreastﬂ{t Haleyon gulars 2 oS LC
Kingfisher (g

Alcadinidae | Collared Kingfishar | Todiramphus chilars | R | ows | LC

L . Indiga-bandead ' ' ' '
Alcadinidae Kingfisher Cayx cyanopectus E CR LC

Collocal
Apodidaa Pygrmy Swifthat . ,Dza H E LT LC
trogiadytas
Apodidae | Pacific Swift | Apuspacificus | RM | OWS | LC
-“.FIDI.':l.idEIE | House Swift | Apus nigalensis . E L ows | Lz
Ardeidae | Yellow Bittern . [xnbryEHﬁs sinensis | R | ows | LE
Ardeidag Intarmediate Egrat Ardea intermadia R, M OWS LC
Ardeidas ' Little Egre: ' Egretta garzetts ' R,k ' OWS ' Lc
| White-breasted | Atamws | _ | ... | . _
i R
Artarmican Woadawallow iecorynchis s L
Edali
Campaphagidas Blacksh Cuckooshrka S E DW5S LC
COAMIBE0aNs

Caprimulgus

Caprirnulgicas Phifipping Mightjar R E S LC
Caprimulgidaa | Savanna Nightjar | Caprimulgus affinis | B | ows | L
| | o | . | |

Cisticalidae | Grey-backed Tailorbird B E WS LC
derbianus

Columbidas | Zebra Dove | Geopelia striata | R | ows | LC

Columbidas bl S il Phapitreron lewrsobs | E g L

Cowve |
Carvidas Large billed Crow . i oWs LC
macromnchas
Cuculidae | Philippine Coucal | Centropus vindis . E L ows | LC
Cuculidzse Fhilipgihe Ersngn Euwrniculus valutinus | E OWNS LE
Cuckoo

Cuculidzs Lesser Coural Eﬁmmpu? R NG Lc
bengalensis

Cuculigae Flaintive Cuckoo C;i?;?;ﬂ"lﬂg R oS LC
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Endemism/’ DEMR

Family Common Mame Leientitic Mame Distribution DAD
Dhicaedas ﬁMy Flowerpecker D.mpum PYGMAELAT E WS | 38
| e L o S SRR P | a3 L oL 1 et Lt
Dicruridae Balicassiaa Ehu:rurus balicassius E ows L I
Hirundinidas Pacific Swallow | Hirundo tahitica [ R ows | L .
Hirundinidae Barn Swallow | Hirundo rustica | A ows | Lz !
| Hirundinidae | Striated Swallow Cocropis striclata R OWS L
Lzniidas Brown Shrike  Lanius cristatus | M ows | 1.
Laniidae Long-tailed Shrike | Lanius schach 3 ows | WK |
| Locustellidae Striated Grassbird | Megalurus palustris ' R ows | Lz I
| Locustellidae |  Tawny Grasshird Clncoramping R oS LC
timariensis
I Megalzimidas | Copperamith Barbet Peilopegon = WS Lc
| haemacephalus |
[ Merapadae Blug-tailed Bea-sater | Merops philippinus R WG Lz i
| + 1 [ ¥
Mearopidas Ruf-:nus.-i;r::;rr'red o Merops americanus E T LC
' . . . ; |
: Monarchidae | Black-naped Mornarch | Hypothymis azurea F LIS LC |
. hotacilla
hotacillicdae | Eastern Yellow Wagtall it 1y LIS LC
Motaci lidae Paddyfield Pipit Anthus rufulus R OWs Lc
| b i L i £
% v Grey-streaked Muscicapa
Muscicapidas Eivcaicher griselsticts fl s LC
| = || " 1
s Mangrave Blue ; [
Muscicapidae iyt akcher _yarnis rufigastra F TS LC |
' Muscicapidae Pied Bush Chat | Saxicola caprata I F . Oows | L !
f Mectariniidas F‘urpslﬁiirr-:;iatﬂd Legtocoma sperata E T LC
Mectanmidas | Ofve-backed Sunkird | Cinngns J-ug-ul'arns 3 OW's Lc
[ Crictidas _Black-naped Criole Orizlus chinansis R T LC
: Pariclaes Elegant Tit Fardahparus ¢|'eg.=ns E ows | LC _
| Passeridae Eurasian Tree ‘;Tparrn::-w Pazser montanus I ows Lz I
) . Pryllascopus
| Pryllascopidas Arctic Warkhles ik r LS N
5 Philipgire Pygrmy Yungnpicus
HiEEay Weoodpecker macwlatus = S L
| Pittidae Hooded Pitta | Pittasordida | R | OWs | LC |
| ! . ! £ = |
| 3 Fhifippine Hanging mqus
Paittaculicas Pt H‘p«EHEIE E CR Lc
I - L
Pycnanotidag Philippine Bulloul mﬁlﬁﬂ?ﬁtﬁg E WG L
Pycnonotidae | Yellowvented Bulbul | F,-.rmmn-;l[us garawe-r k WS 4345 :
Ralliclas Basred Rai ﬂ*ﬁqfrﬂ R ows Tol
| Rhipiduridee | Blue-headed Fantail | Rhipidura cyaniceps |  E ows | Lc
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Endemism/’

Family Common Mame Seiantitic Mame Distribution
Strigidae Luzon Baakbaak Mirox phillopenss E WS LT
E-tnﬁiciae . Philippine Scops Cawl | Otus megsalotis . E L ows | L
Sturniclee | Asian Glossy Starling | Aplanis EMEYENEE ' F | ows | LC
Zosteropidae | Lowland White-eve Zostarops meyeni I ME L Ows | Lz

Endemism/Distrivation: E = Philippine Endemic; B = Residant; b= Migratary; NE = Mear Endemic; In = |Iniroduced
DEMRE RAD CB = Cringally Endangarad; WS = Othes 'Wild#s Spmcies
IUCH: LT = Lmang Coneerm

Table A2. List of rare, threatened, or endemic mammal species found in the Avillo Estate.

Endemism,/ DEMR

Farmily Cammon Mamea Sefentitic Mama Distribution DAO
Clredder Chiroptera
E IeEiL
Hipposideridae | Common Eousetta Epediiny i} WS L
amplesicaudatus
| Lesser Dog-faced Fruit | G ten
Ptaropodidasa | o g e T g N WS LC
Bat brachyotis
Dagger-toothed Long- | Macroglossus
Fteropodidaa g o e i WS LC
nasad Fruit Bat minimLs
Fieropodidas | Greater musky Fruit bat| Prencrchinus Jagari ' FE | ows | LC
Orcder Primates
‘Cercapithecidae| Long-tailed macague | Macaca fascicularis | M | OWS | EN

Endemism/istrication: FE = Philppne Endemic; B = Mative; In = introduced
DEME DA TS = Criber Wildiife Spectes
ILEZM: EM = Endangered; LC = Lesst Concarn

Table A3. List of rare, threatened, or endemic hempetofauna found in the Arillo Estate

Endemizm. DEMR

Family Commaon Mame Scigntific Mame Distributicn DAC IUCHN
Class Amphibia | Crder Anura
Bufonidae Cane Toad Khinella marina In WS LC
' i niril's Wrinkled | ' ' '
Cervosbachid) DumsdlSNINIEs | prigritiscirsats FE oW LC
as Ground Frog
Dicroglossidae | Luzon swamp frog L:_;‘;wm:;ﬁf FE WS LC
I . . .
Microhylidae Nawﬂ?ﬂf‘;’zﬁ”ma 4 | Keloulapulchra In WS LC
“Ranidae | Commaon Green Frog | Hylarana enhraea | I [ ows | LC
' | Polyped ' ' '
Rhacophoridas Asiatic Tree Frog b M R LC
leucormysiax

‘Class Reptilia | Grder Squamata | Suborder Sauria
| Philippine bent-toad | Cyrtodactylus |
cecko philipginicus
Gekkonidag | Botel Gacko | Gekko kikuchi | M [ ows: | LC

Gekkonidae FE T AL LC
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Endemism/’

Family Common Mame Seiantitic Mame Il
Distribution
Hermicd f
Gekionidas  |[Common Houwse Gecko b T ] WS L
frenatus
Scincidee | Many-lined sun skink Elinopis M IS LC
: muttifssciata
Nartharn Phil | Pinoyscineus | |
Scincicae it i Sl b acmhiete PE IS LC
Giant Forest Skink | abdictus aquilonius
Varanidae | Luzan Manitor Lizard | Varanus marmeratus| FE I o1s | Ta

Class ﬁnptiia |{Elrdér S-quamata | Eﬁb.nrci-e-r.ﬁerpunt.as.

. il il i i

Colubridae | Philippine Vine Snake RSB EINE | e bl OIS L
Preslulans

| Calamaria Q-é.r;.-a..:sur' '

Colubricdas Gamvais’ Worm Snake )
QIS

PE WS LT

|Barred Philippine False B .'-u'.-s:rr:-um.-ng-a:u:t

FE Wi |
Coral Snake caliigastar NS =

Elapican

Erdamism! Dstnbutian: FE = Phlippine Endemnic; M o= MNakes; In = Introduced
GEMR ACK OTS « Cthar Threatarad Speces, OWS = Cithar Wildide Spacies
BT LE = Lot Concarn

Annex 2. List of Flora species identified within the project area.

Table Ad. Spacias list of flora species found in Arillo Estata,

s ; Endamism/ DEMR
Family Cemman Mame Seimntific Mame 1IUCHN

Distribution DA

CANOPY
Anacardiaceae Mangga Managifera indica I & oD
S HUC A ACERS ArEucania Araucaria | [ Wi
heteropfnella
Betulaceze | | Alnus [aponica . I . NA . LC
. | T | . |
Bignoniaceas African tulip ARG o I S LC
campanulata
' Calophyli ' .
Calopkyllaceas Bitaog ST i WS LC
ircphyflum L
| Cannzbaceas | Celtis ' Caltis g, M S
. | | - _
Casuannacaas Aok EEH?TIHE_ i CHAE LT
-qu.:ls.n!lh'_“-hc
| Combretaceze | Talisay | Terminalia catappa . i ows | LC
' ' | Melanolepis | '
Euphorbiaceas Adim A ¥ WS LC
multiglandulosa
'Euphorbiaceae | Binun 08 - F}]acaré;ﬂga'ra-narjﬁs ' M ows | L
. | | o : | |
Eughorbiacess Takip-asin S M WS W
grandifolia
Euphorbiaceas Fara rubbear Hevea brasiliensiz [ WS LC
| Euphorbiacess | | Mallotusse. | [¥] | ows |
Euphorbiacess Acalypha sp. M S
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Endemism/’

Family Common Mame Seiantitic Mame Distribution
Fabacaas Ayangili Aeacia auriculiformis I A, LC
" Fabaceme | Marra [ Pterocarpus indicus . M | Yu | EmM
Fabaceae foil-igil J;E;z;:: i | A co
Fabaceae A Eiﬁ ::J:::ns N OWS
Fabaceae | Acaca | Samanes saman | [ | MA, | ol
Fabaceas | Madre de cacao Giircidia segium ' I P& Lz
Fabaceae Kupang |'F|"‘j:::i: :::E:rr:r:d M IS LC
" Lamiacies Gralna | Gmehna arborea | I MA | C
I Lamiacize | Teak | Tactana grandis ' I [ ) | En '
| Lauraceae | Bakan |Utsea philippinensis| N | OWS |
Lythraceas Banaba .'_ai;r:::::;ma M OW5
Meliaceae Mahogany swieienia I P& WL
racrophytla
Bidymochetan
e B vl B
gaudrchavdianum
| Moraceze | Hauili ' Ficus septica ' M | ows | L '
| Moracese | Tedls | Fieusulmifelia | 0N | OWS | W
Moraceas Lapnis H;‘;T:;Er;m I A LC
Moraceae Mangka f:ﬁiﬂﬁ:’i; | A
Moraceae | Antipola ' Artocarpus blancai ' M L5 - LC
" Moraceas | Tibig | Ficus nata . M | ows | LE
| Moraceae | Hagin-'n'it | Ficus minghassae M NG | EC
Moraceas | Fig tree | Fcussp N | ows | -
Moraceae ' Salisi | Ficus Een,iamima L | M OWs - LC
I";-"If.ﬂ't.ﬁcen.e : .Eﬁ.ynba.s. " Psidium gﬁaja';'a . I | NA | =
| Myrtacese | Duhat | Eyzpgium curmini N | ows |
| Myrtaceas | Bagras | Eucahptusdegiupta] M| OWS | Wu
| Phylianthaceae | | Glochidion album | N | oOws | -
. F‘h}'llanthaceae . Tuai . H.;scl'raf“;';;!,'a'-'an.ica M L ows | LC
| Pinaceas | Crmamental pu_n& | * Pinus s, I3 | ows |
Urticaceae . Lipang-kalabaw Dﬁgﬂ;ﬁ;ﬁ? M WS
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Endemiam/ DENR
CHTimon =TddLs] E._.E- i .I: ame : =:'
Cornmon Man cientitic Mam Distribution DAD ILACM
UMNDERSTORY
Dieffanbachi
Araceas o ieriersaalid I i)
sRguUIng
' Chromaolzsna
Actar H | I gl
Aracaas aganoy B
[ e T Lat PRI i e
Acteraceae Tithonia divarsifolia I iy
| Arecaceae Rattan | Calamus sp, ' M ' fa
| Cannaceas Laging-Saging Canna indica I P&
| == - T o T
[ Cyatheaceas Treve farn Sphagraptens sp. M g
| - '
Marantaceas i M S
|rr[|‘_‘.'."r|,.1|r_:llfr_.lrr|
! Marantaceas Hagikhik { Phrynium putl.‘neme' M LIS
Foaceas Bukawe L Cyrtochios tooaingi M WS
' Rubiacess | Mycetia javanica ' M S
[ Werbenacoas Kantotay Lantana camara I Ma
! Vitaceae hali-mzli teea manillensis | M LIS
Zingiberaceae | Tagbak Alpinia hagnkel M T LC
I Zingiberaceas | Luya-Luya | Wurfbainia elegans | E oS
GROUNDCOVER
| A-canthaceas Chinese viakat ' Asystasia gangetics | A,
 Aracese | Gabi Colocasia msculenta | N OWS L
! & - {
Amararthaceas Globe amaranth Gt ibbdes I et
celosioices
: Amaranthaceae Joseph's coat Alternanthera sessilis| M WS LC
[ &maranthaceas g = . Cyathula prostrata M OWS
i.-'.".m.-au'r.ar'utl".au'n:|1~'.a-e Kulitia | Amaranthus viricis | I MA
et ideC By S —
Aracess ;:';'Io&(;::?rplhyl s | MA
Aracega 5:hr$m<'=fmg!'ﬂ|rls M OIS
plurivenia
o —
Araceps 3 rsm.:n-l:nglf:lll:ls M LS
luzonensis
Araceas Sihear pothos  Semdapsus pictus M oS
sohagneticola
Asteracaas 5P i o ey [ A
| Asteraceas | Elephantopus moliis I OIS
| Asteraceae Modeweed | Synadrella nodiflora | I MA
! | By 1
Astaraceas Cg‘-anﬂeztéﬂ'#]m M s
Crasso Huirts
Asteraceas C,Epfjg'rh{f“ I MA
[ Pseudelephantopus
Asteraceae sp?v?am;t I Bl
Athyriaceas Farn Deparia sp. ' M WS
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Endemiam/
Family Common Mame Seiantitic Mame A ILICM

Distribution

Commalinaceas Commelina diffusa I MA LC
\Commelinaceae | ' Tradescantia zebiina | I | sy | :
'I:r:ummelina:teaeé | Palliz s=cundiflora | [y | ows |
| Cucurbitaceas | Wild Ampalaya ‘Momardica charantial I I g
Coeaitaay | T T R T S R
| Cyperaceas | Daat | Scleniz scrobiculata | N | ows |
| Fabaceae | Makahiya | Mimosa pudica | I I mMAa [ 1L
' | Grona triflara= | . '
Fabacaae Tick clover Cresmaodlivm M OIS
triflorum
Fabaceas Cne-leaf clover | Alysicarpus vaginalis M WS
Fabaceae Thaornless mimosa Aeachjtigmiria [ A
dMErICana
Fabaceas | | Mimosa pudica ' I ' B - Lz
| Fabaceas |  GiamtMimosa | Minosadiglotrcha | | | MA |
| Malvaceas | | Sida rhambifofia | M = '
Cealidaceas Clower Chxalis comicuiata M WS
Foaceas Carabao grass Fegpilien I & LS
. conjugatum
Poaceae | . Zoysia matrella | N . Ows -
Poacese | | F-D]Err:a;ﬁ-';l-lca ] I A w
' Poaceas ' Mapier | Canchins CUFEUrS s ' I ' LA, ' L '
FPoaceas Urachloa sp. M T
Rubiaceae | False Buttorwesd | Spermacoce (aevis ' I ' BA ' Lz
Colanacoas | — Golanum diphyfium ] i BA
| Golanaceas Talong-talong | Solanum torum | I | B | '
e o G VoSV Eeshaelokd DA Tl wimivt B
T“*'W‘:"d““ . Fern Christelia dentata N ows LC
Vorbenacoss Elaphart grass 532?:2 ::;i:im I Y LC

Identifying High Conservation YWalues in Anllo Estate, Masugbu, Balangas
i



Annex 3. Description of the Land cover dasses

Land Cover Clazs /
Term

Definition

Formation where trees with woody sterm,
regardless of size and economic wtility orend-| DEMR Administrative Order Na.

Tree ¥and use, inchuding the parts thereof such as 027 -1
stumps, tops and branches,
A land caver pertaining to thase found in
rangelands and pasture land: also includss all | Fash 2001, Global Forest
Cirgad grasses from wild bands to recreational areas, | Rescurces Assessmant 2000 Main
; as well as, agricultural and silvi-pastural Report. FAD Forestry Paper Mo,
systems; here, we lumped what might ke 14, Bome
congidered as band with ahnsbs,
I _'fhe-.I-rlltargmemmen:can".;nélln:hrl 1
, o Clirnate Change (IPCC). 2003
Land cover with arable and tillage land, and :
agro-farestry systems where ve-f?:talimn fails seond Tesiul bcince: ey
Crop G v Lise, Land-Lise Change and
below the thresholds used for defining ; E
E e _ Fueeatry. Institute f—f:-r Glckal .
[ Ervdiranmental Strategies (IGES) feup
tha IPCC. 5%pp.
I The rntergm-&mm&nﬁl.F‘anel i
Climate Change (IPCC), 2003,
Bt Congidered as al type of land cover with few or| an::ri:::_eu?: g:;:;:::n:nd
IR g e Farestry, Institure for Ghobal
Ervironmental Strateqgies (IGES) for|
tha IPCC. 2¥0pp.
I TheFntergmernmentai.f‘anel on |
Climate Change (IPCC). 2003,
Built-up # This refers to any area that is p-:p-.:lats:-:l by _ Good Practice Guidanca for Land
Bttt people grouped together &8 community dndg Use, Land-Use Changs and
ary buildings or infrastructura tharein. Forastry. Institute for Global
Erwironmental Strateqes (IGES) for
the IPCC, 53%0pp.
| FAG, 7001, Global Foreat
1. This includes kinds of water bodies ranging | Resources Assessment 2000 Main
fram rivers, lakes to swamps Report. FAD Farestry Paper Mo,
144, Bome.
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Annex 4. CCIPH HCVA Arillo Team composition

Mame and Role Relevant Expertise and Regional Experience

« Masgters of Sciance in Biology {in progreas)

« doygars of expenience in projects relabed to reducing emissions
from deforestation and degradation, voluntary GHG programs,
assassment and manitaring forest and wildlife conditions, sacio-

Adryon Rozz Javier BCORDMIC assesaments, and asgessing drivers of land use change
Dperations Head! « Extensme operational expenence with reputation risk
Socio economic Specialist managemant, compliance izsues and scdal safeqguards in

engaging indigencus peoples for private sector engageament

« Project manager for Ayala Corporation’s Mindoro Forest and
Bicdiversity Conservation Program and leads the sooial and
cultural companents of HCW assessments.

- Mastar of Science in Bislogy majar in Consarvation Biology

« More than 10 yean of professional expenence on biodwversity
consarvation, knowledge management and wildiife population
studies

« Haz lad HCV figld zampaigns and participated m HCY
assessments, including USAID-DEMR B+Wiser Sites, Buguey
Watershed, Puerto Princesa Subterranean River Mational Park, Mt.
MNacclod Local Congervation Area, Energy Development
Corparation sitas, West bt Bulanjao, Avala Corparation’s
Mindora Forest and Biadversity Consemnvation Program, and
Linifrutti,

« Currently working on the devalopment of the HOWA framework
for the Philippines with DEME

Jennica Paula Masigan, M5c.
Ecologist, HOWA Speciatist

+ Bachelor of Science in Biology

Rhiana Angalita Parr « Thrae years of experience and research work invalving Phifipgine
Bicdiversity Research Associate, terrestrial and marine biodivarsity research
Project Coordinator « Currently working on the development of the HOWVA framework

for the Philippnes with DENE

« Ph.D.in Envirenmiental Planning
« More than 30 years of experience in the application, teaching of
cartegraphic madeling, and GIS for natural resources planning

Dr. Oliver Coroza ared margement, land use and protected srea planning, real
Geospatial Solutions estata management and facilities for urban application
Technaology Team, o Involved in geospatial technology applications to climate change
Ceaspatial Assessment Lead policy, forast carbon, biodiversity conservation, ecosystem

services mapping, and HCV mapping
« Currently working on the devalopment of the HOWA frameweork
fer the Philipgines with DEMNRE
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Mame and Role

Relevant Expertise and Regional Expernienc

For, Regina Aedrianne
Felismino-Inovejas
Geospatial Solutions
Technalogy Team,
Tachnical Azsociate

Czeskian Realo
Geospatial Solubons
Technology Team,
Technical Associsie

Bachelor of Science in Farestry

CAAP Licensed Crone Pilot

Eight years professional experience in generating GIS digital
data, thematic maps, and processing of satellite and aerial
IMAgeres.

Participated in conducting HCV assessments by leading the
grourd and aenial truth surveys, and producing spatial outputs
Currently working an the development of the HOVA framework
far the Philippines with GENR

Bachelor of Science in Gaography

» CAAP Licensed Drone Pilot

Facilitated the creation of disaster maps ( hazard, vulnerability,
exposure and rizk maps) for the identified eco-disaster risks i the
miourtainous area aof Tublay, Benguet

» Trained Tublay's disaster nsk response technical working group in

basic and advanced G153 to maximize the use of their generated
disaster maps for disaster nsk response and management
Conductad aerial ground- truth survey wsing RPAS as a licensed
drone pilot for land cover mapping in ALl sites such as Lic, Nuwali,
Sicogon, Tarl and Arille,

ia-faciltatad the SIBOL's Geospatial Training on Greean
Aggassment for Ecomystern’s Disaster Mapping and Acral Ground
truth surcey to help improve DEMRE's management affectiveness
af conservaton areas and natural resources and cratted their
respactive traming manuals

Agzisted in SIBOL'S Green Recovery Planning in PPSREMP, CTHNCH,
%an Vicente and Boxas sites in Palawan in determining target area
for spantanecus natural regeneration, assisted natural
regenaration and assisted natural reganeration with enrchmant
program through remote sensing technigues.

Rey Dimacuha
Geospatial Solutions
Technaology Team,
Technical Associate

« Bachelor of Science in Geography

Contributed 1o data curation and geospatial analysis 1o determine
area statistics, and cartographic results far the Green Restoration
planning for Palawan sites devastated by Super Typhoon Odette,

Kristing Andaya
Geospatial Solutions
Tedhnaology Team,
Remote Sensing Technofogist

- Bachelor of Science in Geography

CAAP Licensed Drone Pilot

Eight years of professional experience in G515 and remote sensing
Participated in HCY assesament by conducting asnal ground truth
surveys and producing land cover and change maps through
satellive image processing,

Currantly working on the development of the HCVA framewark

lor the Philippines with DEMNR and the Green Restoration planning |
for Palawan sites devastated by Super Typhoon Odette,
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Mame and Rale Relevant Expertise and Regional Expernienc

« Bachelor of Science in Geodetic Enginesring student (Graduating |

Leila Cruz 2024 |
] ’ « Waorking on remicte sensing and GIS projects for 3 years since
Geospatial Solutions 020
Technaology Team, '

« Participatedin HCY assessment by conducting aeral ground truth
surveys and producing land cover and change maps thraugh
satellite image processing.

Remote Sensing Associate

v Twela years ol expenarcs in prant taxonarmy, slant oollection

Dr. Mary Ann Bautista and identification, motecular techniques, genome analysis, and

Botanst,
Bicdiversity Assessment Lead

phylogenatic and merphological anabysis

+ Invalved in developing the Rewilding Framework of the
Philippires

« Currently working on the develepment of the HCVA, framework
for the Philipgines with DEME

For. Jingky Dayaganon » Bachelor of Eéi&nce i|:| Farestry

Matural Azzets
Solutions Associate,

» Five yaars of expariernce conducting tree carbon inventony-and
carbon stock assessmient that involves estabiishing basaeline and
methodologies for carbon accounting of eligible projects

Farest Carbion Assonats : ; : .
+« Emperience in flora identification and mangrove inventories
« Bachelor of Science in Forastry
+ Four years of sxperiance conducting tree carbon irventony and
Gina Mirasol carbon stock assessmant that invabees establishing baseline and
Forest Carbon Associate methodalogies for carbon accounting of eligible projects
» Experienze in flors identification
« Currently undenvent training on Basic GIS training
- Bachelor of Science in Information F;:-I.'lru:-I-:ug:,'
John Lister Bibar « Five years experience in conducting biodiversity assessment as
Awifaunal Sampling Lead part of high corservation value areas (HCVA) projects
« Specializes in avifaunal sampling
« Bachelor of Science in Biclogy
+ Six years of experience in the field of ecology and conservation
» Assistad in the management, coordination, and preparation of
severzl Environmental Impact Assessment (ELA) and monitoring
. jects.
Russel Atienza EYCIER:

+ Experienced in conducting blodnersity surveys which include
standard sampling protooois of diffarant animal taxa {mist-netting
af birds and bats, anap and live traps of small mammals, atrip

Mammal Sampling Lead

transect and pitfall trapping of amphibians and reptiles, line and
pamnt transect of birdsl, Taunal species identification and
classification
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Mame and Rale Relevant Expertise and Regional Experience

« Masters of Science in Biolegy major in Conservation Biology (in
pfcaress)

« Tenyears of experence in developing technical reparts, such as
those identifying High Conservation Value Areas, developing
biodiversity and forest montonng plans, and gecspatial analysis
particularly in devaloping species distribution madels. He

Clark Jerome Jasmin specislizes in optimizing the use of geospatial science and
Technology Sclutions Lead technologies to develop species distribution modaling for
idertifving conservation area priorities,

« Currently invalved in the development of the HOWA framework for
the Philippines

« Explaring various technolagy solutions for biodiversity data
capture, monitanng and patralling of protected and conservation
areas.

« Master of Soence in Biological Scienca {in prograss)
« Ten years of experience in conducting and managing projects
involving ecological assessments using standard sampling

Louiss Abigail Dw Lavak protocels, protected area managemant planning, and capacity

Hirietofaunal Samgling Liad building on biodiversity surveys

« Specializes in herpetalegy

» Experienced in laboratory technigues (preservation and storage,
bio and malecular techmigues)

« Invalvedin faunal invasive alien species resaarch

+ Master of Science in Emironmental Science and Ecosystem
Management

Lawrence Empilla, M5e. : : ; : :
PR « Twelve years of expernence in environmental studies, community

Community Conservation

Solutions Team Lead,
CSocioeconomic Assesament Lead

organizing, preparation of biodiversity and secio-economic
inventories, the social component of REDD+ projects, research an
drivars of land use change, and HCV assessments

+ Experience in engagement with indigenous communities and
other upland communities

« Bachelor of Science in Forestry

Julie Ann Galbolingo » Four years of experience conducting tree carbon inventone and
Research Assaciate far carbon stack assesament that involves establishing baseline and
ground truthing methodologies for carkon accounting of eligible projects

+ Expenence in flora identification

» Bachelor of Science in anviranmeantal Science

Victer Yayen » Thres years exgrerience in research field works that imvalve tres
Research &ssociate for inventory and carbon stock assessment, and study on drivers of
ground truthing land =g change

« Experience in community organizing

Mark .Anthnn]r Cantil « Bachelor of Scisnes in Farastry
Research Associate for

ground truthing

« Twoyears of experience conducting tree carbon inventory and
carbon stack assessmant that invohes establishing baseling lor
carbon accounting of eligible projects
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