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1 Background 
The Government of Timor-Leste, through EDTL-EP, is advancing the development of the Laleia 

Solar Independent Power Producer (IPP) Project. In line with IFC Performance Standard 6 (PS6) 

and ADB Safeguard Policy Statement (SPS), a Critical Habitat Assessment (CHA) was prepared to 

evaluate the biodiversity values of the project area and its surroundings. The assessment 

establishes a baseline of habitats and species, determines whether Critical Habitat thresholds are 

triggered, and proposes measures to avoid, minimize, or mitigate biodiversity impacts.  

2 Methodology  
The CHA applied a multi-step methodology consistent with good international practice.  

Habitat Mapping 

Habitat mapping was carried out using Sentinel-2 satellite imagery (JanuaryςAugust 2025), Google 

Earh imageries, and interpretation verified through field surveys. Manual digitization was selected 

to reduce classification errors, particularly between visually similar habitats such as savanna and 

rangeland. Coral reef and seagrass habitats were obtained from the geomorphic zonation and 

benthic habitat data of the Allen Coral Atlas (ACA) with a 5-meter resolution (satellite imagery 

January 2018 - January 2021). Habitat classification (Table 2.1, Appendix 1) followed Trainor et al. 

(2007) classification scheme, with adjustments to local ecological conditions. 

 

Table 2-1 Habitat Classification 

No. Habitat Class Ecosystem Habitat Type 

1 Tropical Forest 

Terrestrial 

Natural 

Areas dominated by native 

species where ecological 

functions and species 

composition remain largely 

intact. 

2 Woodland 

3 Mangrove 

4 Savanna 

5 Inland Waterbody 

5 Coastal Area (beach) 

6 Marine Waters 

Marine 7 Coral Reef 

8 Seagrass Beds 

9 Rangeland 

Terrestrial 

Modified 

Areas substantially altered by 

human activity, typically 

dominated by non-native 

plants or domestic animals. 

10 Agricultural Land 

11 Plantation 

12 Urban Area 

13 Pond 
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Ecologically Appropriate Area of Analysis 

The Ecologically Appropriate Area of Analysis (EAAA) was delineated to capture both direct and 

indirect project effects. This included the project footprint, adjacent coastal areas, nearshore 

marine ecosystems, and surrounding uplands. Secondary data sources included IBAT, IUCN Red 

List, BirdLife International, GBIF, and national legislation (Table 2-2; Appendix 2).  

Table 2-2  Datasets Used in Biodiversity Desk Assessment 

Dataset Primary Source(s) 

Species proximity (globally threatened and range-

restricted species) 

IBAT 

Global Biodiversity Hotspots Conservation International; IBAT 

Terrestrial Ecoregions WWF 

World Heritage Sites (natural values) UNESCO World Heritage Centre 

Key Biodiversity Areas (KBAs) IBAT; KBA Partnership 

Endemic Bird Areas BirdLife International; IBAT 

World Database on Protected Areas (WDPA) UNEP-WCMC; IBAT 

Threatened Species Status IUCN Red List 

Species occurrence records GBIF (Global Biodiversity Information Facility) 

Important Bird Areas (IBAs) BirdLife International; IBAT 

Distribution of marine ecosystems (turtles, coral 

reefs, seagrass, mangroves) 

UNEP; Allen Coral Atlas 

¢ƘŜ 9!!! ōƻǳƴŘŀǊƛŜǎ ǿŜǊŜ ŘŜŦƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ !ǊŜŀ ƻŦ LƴŦƭǳŜƴŎŜ ŀƴŘ ōȅ ŎƻƴǎƛŘŜǊƛƴƎ 

the ecological functions of habitats relevant to potential trigger species, such as roosting sites, 

feeding grounds, and other key habitat features. The delineation approach follows the High 

Conservation Value Resource Network (HCVRN) guidance, applying a buffer of approximately 5 

km around the project area to represent the potential zone of indirect project impacts. (Figure 2-

1). 

Targeted Field Verification 

Targeted field surveys focused on avifauna, reptiles, small mammals, and vegetation (Appendix 

3).  

Stakeholder Engagement 

Consultations with government agencies (Ministry of Agriculture and Fisheries, Department of 

Biodiversity, Department of Forest Conservation) and NGOs (Conservation International, Blue 

Ventures, Haburas) informed the assessment and validated findings (Section 4). 
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Figure 2.1 Delineation of Ecological Appropriate Area of Analysis 

3 Habitat Mapping Analysis  
The allocated project area of 350 ha comprises about 242 ha of Natural Habitat and about 108 ha 

of Modified Habitat. Within the wider EAAA (12,231 ha), Natural Habitat dominates with an area 

of 10,378 ha, rather than Modified Habitat which only covers 1,853 ha. Natural habitats identified 

include tropical forest, woodland, savanna, mangroves, water body, coastal area, seagrass beds, 

and coral reef. Meanwhile Modified habitats include rangelands, agricultural land, and urban area 

⅜ !כꜝ◄) ≈⅛╡╕∑╪⁹). Generally, Modified Habitat refers to areas that have 

been substantially altered by human activities and are now predominantly characterized by non-

native species or intensive land uses. In contrast, Natural Habitat is defined as areas composed of 

viable assemblages of plant and/or animal species of largely native origin, where ecological 

functions and species composition remain primarily intact and have not been significantly 

modified by human intervention. 

Field verification confirmed that the actual project site within the allocated area (flood plain) is 

predominantly rangeland used for communal grazing (Figure 3.2). Tamarind trees (Tamarindus 

indica), while not native, are common and locally valued for fruit and shade. Despite the dry 

conditions, several water bodies remain inundated, particularly within the mangroves located 

north to the project site, which serves as a potential habitat for waterbirds. The coastal zone 
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located north of the project site also contains fringing reef, seagrass beds, and is occasionally used 

for fishing, driftwood collection, and seaweed harvesting. Meanwhile, south of the project site 

consists of savanna-covered hills, transitioning into tropical forest further to the south. 

 

 

Figure 3.1 Habitat Mapping of The EAAA (above) and Allocated Project Area (below) 
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Figure 3.2 Natural Habitat Illustration on the Surrounding Project Landscape 

4 Stakeholder Consultation  
Consultations with government agencies emphasized uncertainties around protected area 

boundaries and the need for clear demarcation in the Lamsanak region. Authorities highlighted 

ongoing pressures from hunting parrots and deer, and exploitation of turtles and crocodiles. NGOs 

confirmed active efforts to establish Marine Protected Areas (MPAs) in Manatuto and stressed 

the importance of community involvement in coastal management. Residents expressed concern 

over restricted access to grazing land, firewood, and tamarind trees, and requested continued 

access to the beach. For Minutes of Meetings see Table 4-1. 

Table 4-1 Minutes of Meetings 

Participant 

(Name & Institution) 

Minutes of Meeting (MoM) 

Rui dos Reis Pires 

Department of Biodiversity, 

Ministry of Tourism 

Clarified that the Lamsanak Protected Area has not yet been officially 

designated; boundary demarcation is needed (authority for this process 

rests with the Department of Forest Conservation under the Ministry of 

Agriculture and Fisheries).  

 

Species-level protection is under Decree No. 6/2020, with the 

Department responsible for preservation, sustainable use, and research. 

NGOs (CI, Blue Ventures, Haburas) support biodiversity programs, but 

illegal hunting of parrots, deer, and turtle exploitation remains common. 
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Participant 

(Name & Institution) 

Minutes of Meeting (MoM) 

Pedro Pinto 

Department of Forest 

Conservation, Ministry of 

Agriculture and Fisheries 

The Lamsanak Protected Area primarily focuses on aquatic conservation, 

with its management under the Department of Fisheries, including 

boundary determination. While its main emphasis is on marine 

ecosystems, aquatic protected areas may also include buffer zones that 

extend into terrestrial areas, particularly where wetlands are present. 

 

Confirmed Lamsanak Protected Area is managed primarily by the 

Department of Fisheries, though species protection falls under Forest 

Conservation. Emphasized legal frameworks: Decree No. 5/2016 

(Protected Area System), Decree No. 6/2020 (Biodiversity Protection), 

Law No. 14/2017 (Forestry Regime).  

 

Noted that ~80 bird species are legally protected, including 35 endemics.  

 

Highlighted need for formal boundary demarcation and compensation if 

overlaps occur. 

 

Legal mechanism for temporary forest land use remains in draft form, 

with current regulations governed by Law No. 14 of 2017. 

 

Anselmo Amaral 

Conservation International 

Explained Conservation International (CI)Ωǎ ŦƻŎǳǎ ƻƴ ŎƻƳƳǳƴƛǘȅ-based 

coastal and marine resource management. In Manatuto, CI is working on 

Marine Protected Area (MPA) development, including zoning for 

protection and sustainable use. Activities emphasize coral reefs, seagrass, 

and mangroves. Terrestrial activities remain limited. CI works with 

communities on awareness, management, and participatory planning. 

 

Conservation is implemented through community-based stewardship, 

alongside active participation in consultations and village-level 

facilitation related to Tara Bandhu, a customary regulation governing the 

conservation of flora, fauna, and the environment. In Manatuto, Tara 

Bandhu is still at the consultation stage with village leaders. 

 

One of the key species targeted for protection within the MPA is the sea 

turtle. Although turtle hunting for consumption still occurs, its intensity 

is lower than in the past. CI has not yet released data on sea turtle 

landings along the Manatuto coastline, as the monitoring program is still 

in its early stages and reporting has not begun. Community members 

have also reported sightings of dugongs around Manatuto, though not in 

numbers large enough to form groups. 

 

CI has also established Community Conservation Groups (CCGs) as the 

frontline implementers of its programs at the local level. In Manatuto, the 

CCG consists of community members from various villages, ethnic groups, 



 

Critical Habitat Assessment and Habitat Mapping Report    ix 

Participant 

(Name & Institution) 

Minutes of Meeting (MoM) 

ŀƴŘ ƭƛǾŜƭƛƘƻƻŘǎΦ /LΩǎ ŦƻŎǳǎ ƻƴ ǘƘŜ //Dǎ ƛǎ ǘƻ ŜȄǇŀƴŘ ǇǊƻƎǊŀƳ 

ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛǘȅ ŎŀǇŀŎƛǘȅ ōǳƛƭŘƛƴƎΦ bŜŀǊƭȅ фл҈ ƻŦ /LΩǎ 

programs are extensions of government initiatives. 

5 Critical Habitat Assessment  
The CHA applied PS6 criteria systematically (Table 5.1). Candidate species were first identified 

through the Integrated Biodiversity Assessment Tool (IBAT) and cross-referenced with previous 

biodiversity studies and IUCN Red List assessments. Species considered included those classified 

as Critically Endangered (CR) or Endangered (EN), as well as restricted-range, endemic, and 

migratory or congregatory species. in detailed, assessment of critical habitat species candidate is 

presented on Appendix 4. 

Under Criterion 1 (CR/EN species), a total of 42 species were assessed, and none were found to 

qualify or meet the thresholds to trigger Critical Habitat within the EAAA. 

For Criterion 2 (Endemic/Restricted-range species), total of 15 candidate species were identified 

through screening and literature review. None of these species meet the thresholds to qualify as 

Critical Habitat trigger species. Field observations and available data indicate that local population 

levels for all assessed species fall below the IFC PS6 thresholds, and the project area does not 

support globally significant concentrations. 

Criterion 3 (Migratory/Congregatory species), there is evidence that the coastal area may serve 

as potential nesting habitat for marine turtles, including the Green Turtle and the Hawksbill Turtle. 

Although the EAAA does not meet the thresholds for Critical Habitat for these species, continued 

monitoring is recommended given their conservation importance and the low number of records 

to date. 

Criterion 4 (Unique ecosystems) - Fringing coral reefs and seagrass beds occur offshore of the 

project site and are recognized as sensitive ecosystems. However, they are limited in extent and 

Řƻ ƴƻǘ ǊŜǇǊŜǎŜƴǘ җр҈ ƻŦ ǘƘŜ Ǝƭƻōŀƭ ŜȄǘŜƴǘ ƻŦ ŀƴȅ ŜŎƻǎȅǎǘŜƳ ǘȅǇŜ ǘƘŀǘ ǿƻǳƭŘ ǉǳŀƭƛŦȅ ŀǎ /ǊƛǘƛŎŀƭƭȅ 

Endangered (CR) or Endangered (EN) under the IUCN Red List of Ecosystems. The Ecologically 

Appropriate Area of Analysis (EAAA) has not been assessed as a highly threatened ecosystem, and 

the project footprint itself lies predominantly within modified habitats. 

Criterion 5 (Evolutionary processes) - Although no specific physical features within the project 

footprint were identified as directly associated with evolutionary processes, the broader EAAA 

lies within the Wallacea biogeographic zone, a globally recognized center of endemism shaped by 

complex geological history. Several endemic species recorded in the area illustrate this 

evolutionary significance. On this basis, Criterion 5 is considered to be triggered at the regional 

scale. However, within the project footprint itself, habitats are largely modified and the 

contribution to maintaining these processes is limited. Careful management of endemic species 
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is therefore recommended, but the project is not expected to result in significant adverse impacts 

on evolutionary processes at the regional level. 

Table 5-1 IFC PS6 Criteria and Thresholds for Determining Critical Habitat 

Criterion Thresholds 

Criterion 1 

Critically Endangered (CR) and 

Endangered (EN) Species 

!ǊŜŀǎ ǎǳǇǇƻǊǘƛƴƎ җлΦр҈ ƻŦ ǘƘŜ Ǝƭƻōŀƭ ǇƻǇǳƭŀǘƛƻƴ ŀƴŘ җр 

reproductive units of a CR or EN species. 

Areas supporting globally important concentrations of a Vulnerable 

(VU) species, where loss would lead to uplisting to EN or CR. 

Areas with important concentrations of nationally or regionally 

listed EN/CR species. 

Criterion 2 

Endemic and Restricted-Range 

Species 

!ǊŜŀǎ ǎǳǇǇƻǊǘƛƴƎ җмл҈ ƻŦ ǘƘŜ Ǝƭƻōŀƭ ǇƻǇǳƭŀǘƛƻƴ ƻŦ ŀ ǎǇŜŎƛŜǎ ǿƛǘƘ ŀ 

restricted range (<50,000 km²). 

Criterion 3 

Migratory and Congregatory 

Species 

!ǊŜŀǎ ǎǳǇǇƻǊǘƛƴƎ җм҈ ƻŦ ǘƘŜ Ǝƭƻōŀƭ ǇƻǇǳƭŀǘƛƻƴ ƻŦ ŀ ƳƛƎǊŀǘƻǊȅ ƻǊ 

congregatory species. 

Sites sustaining species concentrations that meet Ramsar or BirdLife 

thresholds (e.g., >20,000 waterbirds or >10,000 pairs of seabirds). 

Criterion 4 

Highly Threatened or Unique 

Ecosystems 

!ǊŜŀǎ ǊŜǇǊŜǎŜƴǘƛƴƎ җр҈ ƻŦ ǘƘŜ Ǝƭƻōŀƭ ŜȄǘŜƴǘ ƻŦ ŀƴ ŜŎƻǎȅǎǘŜƳ ǘȅǇŜ 

classified as Critically Endangered (CR) or Endangered (EN) by IUCN. 

Other ecosystems of high priority for conservation, even if not yet 

formally assessed. 

Criterion 5 

Key Evolutionary Processes 

Areas maintaining processes essential for speciation, genetic 

exchange, population viability, or climate refugia. Determination is 

based on expert judgment, scientific literature, or ecological 

modelling. 

6 Impact Assessment 
The Critical Habitat Assessment evaluated the potential impacts of the project on biodiversity 

within the project footprint and the wider Ecologically Appropriate Area of Analysis (EAAA). 

Impacts were assessed against receptor sensitivity and the magnitude of predicted change, 

following IFC PS6 guidance. Four primary impact pathways were considered: habitat loss, habitat 

fragmentation, bird mortality, and habitat degradation. 

Habitat Loss 

The project will result in the permanent conversion of approximately 100 ha of Modified Habitat, 

consisting primarily of communal rangeland and scrubland interspersed with tamarind trees. 

These habitats are already subject to long-term grazing and fuelwood collection and are of 

reduced ecological integrity compared to natural systems. No intact Natural Habitat types of 

conservation significance will be directly lost within the project footprint. However, ecological 

features of local valueτparticularly tamarind trees, seasonal ponds, and grazing resourcesτ

require management attention to address community and ecological linkages. 



 

Critical Habitat Assessment and Habitat Mapping Report    xi 

 

Habitat Fragmentation 

Perimeter fencing around the solar arrays has the potential to restrict terrestrial fauna movement, 

particularly for small mammals and reptiles, and to alter traditional patterns of livestock grazing. 

While the project area itself supports a relatively depauperate fauna assemblage, fragmentation 

effects could be felt at the local level if not mitigated. Wildlife-friendly fencing and the 

establishment of designated access routes for community livestock movements will be necessary 

to minimize these effects. 

Bird Mortality 

The risk of bird collisions with solar infrastructure is generally low due to the low height of panels. 

However, seasonal ponds at the northern and southern ends of the site may attract waterbirds, 

including migratory species. While surveys to date recorded only low numbers, monitoring is 

recommended during both wet and dry seasons to determine whether collision risk or 

displacement effects could become significant. The design should integrate pond retention and 

management measures to support waterbird use while minimizing risks. 

Habitat Degradation 

Potential degradation pathways include increased erosion and dust, altered surface drainage, and 

sediment delivery to the downstream coastal zone. These processes could affect adjacent 

sensitive ecosystems, particularly seagrass beds and fringing coral reefs located approximately 

200 m from the project footprint. Construction-phase activities (land clearing, road works, 

ŘǊŀƛƴŀƎŜ ŎƘŀƴƴŜƭ ŜȄŎŀǾŀǘƛƻƴύ ŀǊŜ ǘƘŜ Ƴƻǎǘ ƭƛƪŜƭȅ ǎƻǳǊŎŜǎ ƻŦ ǎǳŎƘ ƛƳǇŀŎǘǎΦ ¢ƘŜ ǇǊƻƧŜŎǘΩǎ ŘǊŀƛƴŀƎŜ 

system should also be designed to avoid terminating a hard-lined concrete channel directly on an 

unconsolidated beach. 

Artificial Lighting - A key degradation pathway associated with the project is artificial night lighting 

from security infrastructure and operations. The project footprint lies close to the coastal zone, 

where Green and Hawksbill Turtles are known to occur and may nest. Both species are highly 

sensitive to light disturbance during nocturnal activities, particularly nesting and hatchling 

orientation. Artificial lighting can disorient adults, deter nesting, and significantly increase 

hatchling mortality by drawing them inland instead of toward the sea. 

Comparative evidence from other solar projects highlights the scale of this risk. At the Likupang 

Solar Power Plant (North Sulawesi), baseline radiance of 2.15 nW/cm²·sr increased to 8.85 

nW/cm²·sr between 2019 and 2024, representing a fourfold increase in night-sky brightness. 

Although the impact area was localized, exposure was continuous and long-term, leading to a 

medium magnitude of predicted impact. 

For the Laleia Solar IPP, the coastal setting means that artificial light emissions could directly affect 

turtle nesting beaches and associated marine habitats within a few hundred meters of the project 
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boundary. The sensitivity of these receptors is considered high, and even modest increases in 

radiance may degrade habitat quality. 

Mitigation Measures 

Mitigation measures include maintaining wildlife-friendly fencing, preserving and integrating 

ponds into drainage design, implementing erosion and sediment control at the outfall, and 

monitoring seasonal bird use. As for lightening, mitigation will require strict lighting controls, 

including: (1) use of downward-facing, shielded luminaires to reduce light spill. (2) minimization 

of perimeter and security lighting to essential safety requirements; (3) adoption of low-

wavelength (amber or red spectrum) lighting where feasible, which is less disruptive to turtles; 

and (4) regular monitoring of radiance levels at the site boundary and adjacent beach areas to 

confirm effectiveness. 

7 Conclusion 
The Critical Habitat Assessment confirms that the EAAA does not meet any of the Critical 

Habitat thresholds under IFC PS6. The project footprint is situated within Modified Habitat, with 

only small patches of Natural Habitat present. Species of global conservation significance have a 

low likelihood of occurring within the site, and no populations meeting IFC PS6 thresholds were 

identified. 

Accordingly, while the project itself does not overlap with Critical Habitat, it is situated near 

biodiversity values of high conservation importance. Indirect and cumulative impacts τ including 

artificial lighting, erosion and sedimentation, drainage outfall design, and disturbance to turtle 

nesting beaches τ must therefore be carefully managed. With adequate mitigation, monitoring, 

and adaptive management, residual impacts are expected to remain localized and consistent with 

IFC PS6 requirements. 

Approximately 40 ha of the allocated project area (terrestrial portion) overlaps with the proposed 

Lamsanak Protected Area (as per World Database on Protected Areas or WDPA). However, the 

actual project footprint does not overlap, and this Protected Area has not yet been formally 

designated, and its boundaries remain under discussion. The authority for boundary demarcation 

lies with the Department of Forest Conservation under the Ministry of Agriculture and Fisheries. 

Because Lamsanak is primarily designated as a marine protected area, with terrestrial lands acting 

largely as buffer zones, the overlap in land is unlikely to pose significant ecological conflict τ i.e., 

the terrestrial overlap does not incorporate intact critical habitat, and ecological values are low. 

Nevertheless, the overlap of the allocated project area is a regulatory and administrative issue 

that requires resolution. Practically, the government may need to adjust or rezone the terrestrial 

buffer zone boundaries to exclude the development footprint or formalize the Protected Area 

boundary so that no conflict remains. Alternatively, the  government may wish to reduce the 

allocated project area by 40 ha to avoid overlap.
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APPENDIX 1 IDENTIFICATION OF HABITAT TYPE (Trainor et al. 2007) 
Habitat  

Type 

Habitat 

Class 

Definition Visual Representation by 

GE Imagery 

Field verification Key Parameter Identification 

1. Woodland Natural Woodland is 

categorized as 

monsoonal dry forest, 

which is typical of the 

Timor Island 

landscape. In the 

EAAA, it is found 

along the coastline up 

to hilly montane 

areas. What 

distinguishes this 

habitat from savanna 

is that woodland has 

more tree vegetation, 

therefore higher 

canopy density. It 

sometimes has no 

clear boundary with 

the savanna to the 

north. 

There are several 

patches where 

woodland is 

concentrated along 

riverbanks, forming 

riparian habitats. 

Riparian habitats are 

characterized by a 

 
Southern part 

 
Northern part 

 

 

 

According to Trainor et al. (2007), 

this type of habitat are quite 

extensive along the northern coast, 

including stands of Eucalyptus alba, 

palms, acacias, and open forest of 

Eucalyptus urophylla in the hills. 

Much of this vegetation is likely 

formed by the conversion of 

tropical forest into agricultural land, 

but in some areas it occurs naturally 

in regions with lower rainfall and 

different soils. Trees such as 

Tamarindus indica, Schleichera 

oleosa, and Dillenia pentagyna may 

be common in some zones. 

Several key identifications of this 

habitat are: 

1. Sparse canopy density 

2. Smoother texture 

3. Light green color 

4. Smaller canopy diameter 

5. Some canopies have brown 

color due to leave-shedding in 

dry season 
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Habitat  

Type 

Habitat 

Class 

Definition Visual Representation by 

GE Imagery 

Field verification Key Parameter Identification 

darker tone with open 

canopy structure and 

relatively 

homogeneous 

vegetation. 

 
Riparian woodland (within the yellow 

line) 

2. Mangrove Natural This habitat is 

categorized as forests 

that grow in low-

elevation coastal 

areas and are 

influenced by tidal 

fluctuations. In the 

EAAA, it is located in 

the western-most 

part, particularly in 

the Hera area. 

Mangrove vegetation 

is also present within 

the project area; 

however, its 

characteristics differ 

from typical mangrove 

forests. Based on field 

surveys, the 

 

 

 

Trainor et al. (2007), defines 

mangroves as part of wetland 

habitat. Wetland areas are 

extremely limited in Timor-Leste, 

but a good variety of types still exist, 

including freshwater lagoons, 

saltwater lagoons, rivers and 

streams, marshes and ponds, 

estuaries, sandbanks and mudflats 

in tidal zones, beaches, mangroves, 

and coral reefs. Mangroves are 

extensive in the HeraςMetinaro 

area, 12ς35 km east of Dili. 

Several key identifications of this 

habitat are: 

1. Close canopy density 

2. Grainier texture compared to 

woodland, but smoother 

compared to tropical forest 
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Habitat  

Type 

Habitat 

Class 

Definition Visual Representation by 

GE Imagery 

Field verification Key Parameter Identification 

mangroves in the 

project area are drier 

and have a more open, 

sparse canopy. 

3. Dark green color 

4. Smaller canopy diameter 

5. Highly associated with 

coastline 

3. Savanna Natural Open areas 

dominated by shrubs 

and sparse stands of 

trees. They are 

commonly found in 

the northern part of 

the EAAA, which 

consists of flat to hilly 

terrain. What 

distinguishes this 

habitat from 

rangeland is that it is 

not intensively 

modified by human 

activities. During field 

surveys, savannas 

were found to have 

very low to almost no 

presence of invasive 

plant species. 

 

 

 

Trainor et al. (2007) placed this 

habitat as equals to woodland 

which are quite extensive along the 

northern coast. 

Several key identifications of this 

habitat are: 

1. Relative open area (low 

canopy detection) 

2. Smooth texture 

3. Light color with bright tone 

4. Largely found in the northern 

part along the coastline 

4. Water 

Body 

Natural Includes rivers, 

streams, and seasonal 

ponds. Many channels 

are ephemeral, with 

flow restricted to the 

wet season, while 

ponds and springs 

  Several key identifications of this 

habitat are: 

1. Open area 

2. Smooth texture 

3. Light color with bright tone 

4. Shows dendritic pattern (for 

river) 



 

Critical Habitat Assessment and Habitat Mapping Report       4 

Habitat  

Type 

Habitat 

Class 

Definition Visual Representation by 

GE Imagery 

Field verification Key Parameter Identification 

retain water longer 

and provide dry-

season refuges for 

livestock and wildlife. 

The rivers in the EAAA 

are characterized by 

wide upstream 

sections (up to 700 m) 

and are mostly in a dry 

state. 

 

 

5. Rangeland Modified This type of habitat is 

categorized as 

grassland and scrub 

which altered by long-

term grazing. 

Rangelands in the 

EAAA are mainly 

identified through 

associative aspects, as 

these habitats are 

strongly associated 

with settlements, 

small roads, and 

former cultivation or 

cleared lands. Based 

on field survey, this 

type of habitat has 

more invasive species 

concentration with 

vast distribution. 

 

 

 
*Red circle: presence of alien species 

(Jatropha gossypifolia) 

This habitat type corresponds to 

what Trainor et al. (2007) described 

ŀǎ άƎǊŀǎǎƭŀƴŘΣέ ǿƘƛŎƘ ƛǎ ŘŜƎǊŀŘŜŘ 

land dominated by grasses (mostly 

non-native). The primary use of this 

habitat type is for livestock grazing 

and the cultivation of food crops. 

Several key identifications of this 

habitat are: 

1. Relative open area (low 

canopy detection) 

2. Smooth texture 

3. Light color with bright tone 

4. Largely found in the northern 

part along the coastline 

5. Often show human 

modifications such as grazing 

area, small trails, and non-

permanent structures. 
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Habitat  

Type 

Habitat 

Class 

Definition Visual Representation by 

GE Imagery 

Field verification Key Parameter Identification 

6. Agricultural 

Land 

Modified Cultivated fields and 

shifting gardens, 

primarily maize, 

cassava, and small rice 

plots. Agricultural 

mosaics include fallow 

land and regenerating 

scrub. 

 

 This type of habitat as small 

cultivated fields and gardens 

established in slash-and-burn areas. 

Several key identifications of this 

habitat are: 

1. Has a regular man-made 

pattern and shows stratified 

rectangular shape 

2. Smoother texture than 

savanna 

3. Light color, often shows green 

4. Highly associated with river 

7. Urban Area Modified Residential areas and 

supporting facilities, 

indicated by well-

maintained access 

roads. 

 

 Clusters of houses, roads, and 

small-scale infrastructure in villages 

and hamlets. Concentrated along 

the northern coastline. 

Several key identifications of this 

habitat are: 

1. Has a regular man-made 

pattern (housing complex) 

2. Have a complex road structure 

3. Shows variation of color with 

bright tone 

4. Highly associated with 

coastline 
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APPENDIX 2 SPECIES IBAT SCREENING RESULTS 
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APPENDIX 3 VERIFICATION FIELD SURVEY 
1. METHODOLOGY 

The field survey aimed to collect data on candidate species with the potential to trigger Critical 

Habitat under IFC PS6 within areas potentially affected by the Solar Project. Data collection 

protocols were tailored to focal taxa, including vegetation, birds, bats, and sea turtles. 

1.1 Vegetation 

Vegetation surveys followed an exploratory purposive approach to capture representative plant 

communities. For each plot, species were recorded by scientific and local names where possible, and 

abundance was noted. Specimens of unidentified plants were coded, photographed, and collected 

for subsequent herbarium identification. All observations were systematically logged in field 

notebooks. 

1.2 Terrestrial Fauna 

Recce Walks - Reconnaissance walks were conducted along existing trails, ridgelines, riverbanks, and 

other accessible habitats (Ancrenaz 2013). Both direct sightings and indirect evidence of fauna 

(tracks, scats, feeding signs, diggings, wallows, vocalizations) were recorded. Surveys were carried 

out during peak activity periods, 07:00ς09:00 and 19:00ς21:00, to capture both diurnal and 

nocturnal species. Observations were documented on tally sheets, including species identity, 

number of individuals, time of encounter, and supporting notes, with photographs taken using 

telephoto lenses. 

Mist Nets (Bats) - Mist nets were installed along bat flight paths, including forest clearings, 

riverbanks, and near fruiting/flowering trees (Suyanto 2021). Nets were erected prior to sunset 

(16:00ς17:00) and checked at 19:00, 21:00, and the following morning at 07:00. Captured bats were 

handled carefully, separated by species in cloth bags, and identified using external morphology and 

morphometrics (e.g., body, head, ear, forearm, wing, calf, and leg length). Each individual was 

photographed for reference. Figure 1.1 shows an example of mist net installation. 

1.3 Birds 

Vantage Point (VP) Surveys - Bird surveys used the vantage point (VP) method to quantify flight 

activity and assess potential collision or disturbance risk (SNH 2017). Observers recorded species 

identity, number of individuals, flight direction, behavior (flapping, gliding, soaring, maneuvering), 

and flight height categories (0ς10 m; 10ς20 m; >20 m). Supporting weather data (wind using 

Beaufort scale, rainfall, cloud cover, visibility) were also logged. 

VPs were located to maximize visibility of airspace while minimizing disturbance, typically on 

hilltops, savanna edges, or coastal margins. Each VP survey lasted six hours per day over three days, 

divided into morning (07:00ς10:00) and afternoon (14:00ς17:00) sessions. Detection distances 

beyond 1 km were excluded due to declining accuracy (Gittings 2024). 
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Maps at 1:25,000 scale were produced for each VP, showing location, flight lines of target species, 

and a legend cross-referenced to field records. Figure 1.2 shows the vantage point used in the study 

area. 

1.4 Sea Turtles and Other Herpetofauna 

A Visual Encounter Survey (VES) was applied to assess turtle nesting activity and other herpetofauna. 

Teams walked pre-defined transects along the beach during evening peak activity, recording species 

encountered, behavior, and microhabitat use. Individuals were identified to the lowest possible 

taxonomic level using field guides, and photographic records were taken for verification. Figure 1.3 

illustrates a typical VES transect. 

1.5 Species of High Conservation Value 

Species were assessed against international and national conservation criteria, including: 

Á Threatened status: IUCN Red List (Version 3.1, 2021) 

Á Trade regulation: CITES Appendices 

Á Legal protection: Timor-Leste and regional legislation 

Á Endemism: restricted-range and island-specific taxa 

1.6 Limitations and Bias 

Survey reliability was constrained by limited local reference literature and seasonal variability. Some 

individuals, particularly juveniles or cryptic species, could not be identified to species level in the 

field. In such cases, identification was supported by photographs, vocalizations, and cross-checks 

with global databases such as Xeno-Canto and Merlin Bird ID. Species lists should therefore be 

regarded as preliminary, pending additional verification. 

 

 

Figure 1.1 The mist net installation at study area 
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Figure 1.2. Vantage point at study area 

 

Figure 1.3. Illustration of a data collection line during a Visual Encounter Survey 

 

2. SURVEY RESULT 

2.1 Vegetation and Habitat Characteristics 

Habitat Characteristics and Ecosystem Type - This site is at an altitude of 0ς23 meters above sea level, 

with terrain ranging from flat to hilly. The ecosystem is characterized by a mosaic of savanna, 

woodland, and rangeland, fragmented by shrubs and open land (Figure 2.1). Modifying factors in this 

area include fires, livestock grazing, and the spread of invasive species. Botanical data were collected 

across each habitat type. Vegetation cover is sparse under dry conditions, and the forest floor is 

predominantly dry, covered by bare soil and debris. 

Composition of Vegetation - The species of plants found in the five data collection sites were generally 

dominated by plants from the families Fabaceae based on the number of species found and their 

distribution. The composition of vegetation species reflects the dominant habitat type in the project 

area, mainly the mosaic of savanna-woodland (Table 2.1). 
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