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SUMMARY 

B.Grimm Power engaged Ornithologist to conduct a biodiversity and ornithology assessment 

of the proposed project site of a 5MW Solar Power Electric Generating plant at Lat Krabang District, 

Bangkok. The site is located in Bangkok’s countryside (13.748838° N, 100.824306° E), approximately 

30 kilometers east of the central business district of Bangkok. This development project used area 

for the installation of solar panels, road access and other buildings approximately 8.2 hectares. The 

project sites is almost constructed and are scheduled to start operations in December 2018.  The 

project has prepared the local environmental assessment report (i.e. CoP/ESA reports) and already 

received permission from the national authorities to complete the operation. However, when 

considering the location of the project, it was found that the project site is located in Thailand’s Central 

Basin Important Bird Area (IBA). This IBA site covers an area of approximately 190,000 hectares 

which is known as a wintering area for some globally important migratory species (e.g. Manchurian 

reed-warbler) and  also supports other globally and regionally important species (e.g., Grey-headed 

Lapwing and Painted Stork). There is a need to determine the existing biodiversity conditions within 

and surrounding area of the project sites as it was stated in the ADB’s Safeguard Policy Statement 

The assessment focused on the proposed solar farm (impact area) site and buffer area (the 

surrounding area within 1 kilometer radius from the edge of project site). The biodiversity and 

ornithological assessment was done to achieve the following objectives: 

1) Assess potential biodiversity impacts from the proposed project. 

2) Propose practicable approaches to assist B.Grimm to exercise care to minimize any 

further conversion or degradation of the modified habitat, and identify opportunities 

to enhance habitat and protect and conserve biodiversity as part of project 

operations. 

 The study scopes included:  

• A desktop review of potential biodiversity values that may occur at the site. 

• A site assessment to confirm the presence of biodiversity values. 
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• An investigation whether any Matters of National Environmental Significance listed under 

the Promotion and Conservation of National Environmental Quality Act, B.E. 2535 

are likely to be present and impacted by the proposal. 

• Identification of any potential habitat features at the site with a particular focus on their 

likelihood to support threatened species. 

• An assessment of the biodiversity impacts of the solar farm development and 

recommended mitigation measures to avoid or minimize potential impacts. 

The results from desktop survey showed that there are no biodiversity research or 

experimental studies in the peer reviewed scientific literature that attempt to quantify the impact of 

PV solar farms on birds purely from an ecological perspective that had study area near the propose 

project site as well as elsewhere in Thailand. Most of scientific literature discussed the impact of solar 

farms on ecosystems and bird populations were done in European country. There were little scientific 

evidence exists that demonstrates a direct impact of solar PV on birds. It is likely that different avian 

species are likely to be affected differently by solar developments, dependent on the habitat within 

and around a solar PV development and the spatial requirements for living (e.g. foraging, nesting 

and roosting) of a given species. Harrison et al. (2017) recommended that the developments should 

be considered on a site by site basis with consideration given to 1) the habitat available prior to the 

development, 2) the habitat that will co-occur with the development.  

Field surveys identified a total of 34 species of birds were sighted and recorded at the 

proposed project site. None of those species have been categorized as globally threatened status, 

except Spot-billed Pelican (Pelecanus philippensis), which was classified as near-threatened (NT) 

as per IUCN’s Red List.  At the time of the third survey, 4 individuals were found that they were 

roosting on the tree within the colony of Asian Openbill (Anastomus oscitans) beside of the road 

approximately 150 meters away from the proposed project area. 

The study result from extended systematic survey to the potential bird habitat surrounding 

area within one kilometer radius from the edge of ongoing development area. There were 98 species 

of birds from 14 orders in 41 families and 78 genus. The survey data showed that Asian Golden 

Weaver (Ploceus hypoxanthus), a globally near-threatened species was commonly found in the study 
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area. During the survey, flocks of this bird were occasionally up to 20 individuals were seen feeding 

on grass seeds and moving along the open area, presumed that this area would be the originally 

natural habitat of this species. This survey also found another of globally near threatened species; 

Painted Stork (Mycteria leucocephala), Black-headed Ibis (Threskiornis melanocephalus) and Spot-

billed Pelican (Pelecanus philippensis). The presence of two large waterbirds species in the study 

area; Painted storks and Black-headed Ibises were associated with the intensive rice cultivation 

activity as they were detected when they were foraging in a newly plowed rice field and post 

cultivated rice field. For Spot-billed Pelicans, those were found in this study, used a small patch of 

secondary growth forest near the project area as a roosting site and they were found to use plowed 

rice fields and wetland habitat that generally occurred in undeveloped land as a foraging habitat. 

Thus, those kinds of habitats utilized by these 3 species are commonly found in the study area and 

all over the central floodplain of Thailand. 

The current land-use within the study area is a modified habitat for human settlement and 

intensive agricultural practices, dominated by intensive rice cultivation, aquaculture ponds, 

secondary growth and wetland habitat in undeveloped land and other agriculture practices. There 

are some areas that have been developed as land and housing estate, appearing in the north and 

south side of the project area. However, there are low density of population settlements in the area, 

most of residential houses are scattered among the farmland or along the road. The conservation 

status of the project site and its immediate surroundings found to be poor. However, it is presumably 

that the surrounding area of the project site still has the potential to support the biodiversity of birds 

and serve as potential bird habitats at a certain level due to various types of land use patterns and 

agricultural practices. 

The negative impact on avifauna biodiversity during the construction was predicted as some 

species may move out of the area to live in the neighboring areas where also has the same ecological 

conditions. In fact, when the construction is completed. Some bird species those are adaptable may 

come back to use the area surrounding the project site as for foraging ground, nesting or roosting 

site. Thus, the impact of the constructing process of this development project on avifauna of this area 

is considered to be minor. However, some mitigation measures must be applied to reduce negative 
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impacts on avifauna biodiversity during the construction phase as well as apply continuously to the 

operational phase. Assuming the below-mentioned mitigation measures are implemented, the 

operation phase impact significance is reduced to negligible 

Mitigation Measures 

The following measures should be considered in the project design to mitigate the impact 

during operation phase due to the project: 

1) Avoid using of chemical herbicide that will cause toxin residues in the environment 

that affect bird and wildlife resources in the project area 

2) Vegetation clearing through bush cutting for maintenance activities shall be done 

manually wherever possible. 

3) Any cleared areas which do not have some vegetation cover to protect the soil 

shall be re-vegetated with locally occurring species and monitored to ensure 

recovery is taking place. 

4) Vegetation that needs to be reduced in height shall be mowed or brush-cut to an 

acceptable height, and not to ground level except where necessary 

5) Planting native, fast growing trees, tall grass, shrubs and reeds (e.g. giant reeds 

(Arundo sp.), Sesbania sp., Acacia sp. and Cattails (Typha sp.)) on access roads, 

non-used and along the edge of the project area shall be applied to maintain 

suitable habitat for avifauna, if possible. Encourage local authorities to grow those 

particularly plants in nearby public areas such as schools and parks which may 

also give an alternate habitat to the faunal species especially the bird species and 

maintain the ecological balance.  

6) Recovery of ground storey (mostly grasses and herbs) vegetation under the PV 

panels and in other places that do not need to remain cleared shall be 

encouraged to grow. 

7) Solar panels shall have an anti-reflective coating to minimize the light reflecting 

off of the panels so that there is very less impact due to glare from the panels. 
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8) Signage shall put all around the project site to bring the awareness amongst the 

staff and laborers to be sensitive towards the birds and wildlife reside in the 

project area. 

9) Vehicles must be restricted to travelling on designated roadways to limit the 

ecological footprint of the proposed activity.  

10) The data of birds and other wildlife injure or death (e.g. cause by mirror collision, 

roadkill, and electrocution) within the project area should be recorded and use for 

improve mitigation measures to reduce the impact on biological resources. 

11) A follow up assessment on avian biodiversity and species abundance within the 

project site and surrounding areas shall be conducted within one year after plant 

has been in operation and may repeat again in every 3-5 years. Conducting field 

surveys in an optimal season for both residential and migratory species is 

recommended.  

12) The relevant measures have mentioned in the construction phase shall be 

implemented again during the initiating of the landscape and green area 

improvement according to the biodiversity management plan or in the case of 

some facilities in the project area need to be repaired or annual maintenance.  

 

B.Grimm proposed that the Lat Krabang subproject has been dedicated land approximately 

3,547 sq.m. to be the green area. In fact, the determination of the goal of green area management 

will strongly reflects the efforts of the project to be responsible for the conservation of biodiversity. 

Consider to the number of bird species found during the survey, indicating that various types of land 

use and natural habitat surrounding Lat Krabang subproject is still holding a large number of resident 

species as well as supports many migratory species as a winter habitat. Hence, the Biodiversity 

Management Plan (BMP) section in this report is prepared for supporting and enhancing an effort of 

conservation and protecting of avian biodiversity during the operational phases of the project under 

the restrictions that any measures must not affect the efficiency of electricity production. A range of 

managements and measures have been proposed to manage and support avian biodiversity relation 
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to the Lat KLrabang subproject which is located at Lat Krabang District, Bangkok. In addition, the 

measures set out in the BMP are designed to provide alternative habitats for Manchurian Reed 

Warblers (Acrocephalus tangorum) and other Acrocephalus Warbler as well as to preserve natural 

habitat for other bird species (those utilize a similar habitat preference or same ecological niche) 

throughout the operational lifetime of the project facilities. 
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1. INTRODUCTION 

Solar PV developments can be broadly categorized into one of two scales; distributed and 

utility scale. The distributed scale solar PV systems are represented by relatively small developments 

that are integrated into the infrastructure of a building (e.g. on the rooftop) that are usually < 1 MW 

(megawatt) in capacity. The utility scale developments are larger (> 1 MW), as it is analogous to a 

power station for generating electricity on a commercial scale (Hernandez, Easter, et al., 2014). The 

utility scale developments are believed to potentially have greater ecological impact due to their large 

size and require large area on existing development for constructing infrastructures, physical support 

and the distribution of electricity (Dale et al., 2011). The potential risk of disturbance such as 

displacement, barrier effects and habitat loss are on the other hand could occur in utility scale solar 

PV development, simply because of the land area they require and the necessary surface area 

required to harvest sunlight. 

A biodiversity assessment is required to determine whether B.Grimm’s solar subprojects at 

Lat Krabang District, Bangkok, which is located in Thailand’s Central Basin Important Bird Area (IBA) 

have any associated biodiversity impacts. The project sites is almost constructed and are scheduled 

to start operations in December 2018. The project site is located in modified habitat as defined in 

ADB’s Safeguard Policy Statement. In the absence of the biodiversity study as part of the local 

environmental assessment report (i.e. CoP/ESA reports), there is a need to determine the existing 

biodiversity conditions within and surrounding area of the project sites, and address any residual 

impacts given that the IBA is known as a wintering area for some globally important migratory species 

(e.g. Manchurian reed-warbler) and  also supports other globally and regionally important species 

(e.g., Grey-headed Lapwing and Painted Stork). 

B.Grimm Power engaged Ornithologist to conduct a biodiversity and ornithology assessment 

of the proposed project site of Solar Power Electric Generating plant at Lat Krabang District, Bangkok, 

and the site is located in Bangkok’s countryside, approximately 30 kilometers east of the central 

business district of Bangkok. The assessment focused on the proposed solar farm (impact area) site 

and buffer area (the surrounding area within 1 kilometer radius from the edge of project site). The 
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biodiversity assessment is intended to identify matters of local, state or national environmental 

significance that may be impacted by the proposed development. The project scope included:  

• A desktop review of potential biodiversity values that may occur at the site 

• A site assessment to confirm the presence of biodiversity values 

• An investigation whether any Matters of National Environmental Significance listed under 

the Promotion and Conservation of National Environmental Quality Act, B.E. 2535 are likely to be 

present and impacted by the proposal 

• Identification of any potential habitat features at the site with a particular focus on their 

likelihood to support threatened species 

• An assessment of the biodiversity impacts of the solar farm development and recommended 

mitigation measures to avoid or minimize potential impacts. 

 

2. MAIN OBJECTIVE FOR BIODIVERSITY AND ORNITHOLOGICAL ASSESSMENT 

The avifauna study and survey in the project area (both core and surrounding area within 1 

kilometer radius from edge of propose project area) was done to achieve the following objectives: 

1) Assess potential biodiversity impacts from the proposed project. 

2) Propose practicable approaches to assist B.Grimm to exercise care to minimize any 

further conversion or degradation of the modified habitat, and identify opportunities 

to enhance habitat and protect and conserve biodiversity as part of project 

operations.  

 

3. STUDY AREA 

The proposed project site of 5 MW. B.Grimm Solar Power Electric Generating plant at Lat 

Krabang District, Bangkok. The site is located in Bangkok’s countryside (13.748838° N, 100.824306° 

E), approximately 30 kilometers east of the central business district of Bangkok. The approximate 

locations of the project site is shown in Figure 1 below.  
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Figure 1: The proposed area of B. Grimm Solar power: Lat Krabang District, Bangkok 

 

4. METHODOLOGIES FOR BIODIVERSITY AND ORNITHOLOGICAL SURVEY 

4.1. Desktop survey methods 

A desktop study was conducted to determine potential biodiversity values (e.g., threatened 

or restricted-range species) in the area based on available information, previous researches, 

databases, and other materials, based on the project siting area. Free access search engines such 

as Google and Google Scholar were used to find information and relevant literatures. Several search 

keywords relating to solar farms, birds, biodiversity environmental impact were constructed to extract 

literature from the internet database. Another websites that provide available sources of information 

such as Birdlife international, Bird Conservation Society of Thailand (BCST), Asian Development Bank 

(ADB) and Office of Natural Resources and Environmental Policy and Planning (ONEP) were visited 

to gathering such information as environmental and biodiversity assessment and mitigation guideline 

for solar farm project.  
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Due to a lacking of scientific surveyed data and spatial data for species distribution of 

avifauna in the project area. There was also limited report of Thailand's avian biodiversity and species 

distribution researches that can be accessed over online database. The consultants have reviewed 

and compiled a species list of expected birds that can be found in the project area, based on the 

bird sighing database reported on the eBird website (https://ebird.org/home), which is organized by 

The Cornell Lab of Ornithology. 10 years of birds sighting data from two bird watching hotspots 

included Lat Krabang paddies (https://ebird.org/hotspot/L2114765 ) and Khlong Luang Phaeng 

paddies-east of Chaiyanuchit Canal ( https://ebird.org/hotspot/L4600757 ), those areas are adjacent 

(approximate 3 kilometers and 10 kilometers, respectively) to the proposed project site were used to 

create a bird species list for the field survey and further analysis. Field checklists created from eBird 

shows in Appendix 1 

 

4.2 Field Survey Methods 

The surveys were conducted by experience ornithologists and bird watchers on 8, 11 and 24 

November 2018, which is known to be an early period of dry season or winter season in Thailand. 

Those birds can be found in the project area during this month, are including winter visitors, passage 

migrants, as well as resident species. The surveys were started from 6am-6pm. To assess the 

presence of avifauna in the project site, a walk through the survey area was carried out. The project 

site and nearby areas within 1 kilometer radius where is expected to be a potential bird habitat were 

visited to find out the presence of bird species in the area. The coordinates of the surveyed points 

and classify the habitat type were recorded during the survey to be used for subsequent analysis. 

Standard field guides such as Lekagul and Round (1991), Robson (2000), were used for 

identification of avifauna during the field surveys. Secondary sources like published books and 

reports, interviews with local residents were further used to gather information and support primary 

observations.
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4.3 Data Analysis 

4.3.1 Bird identification and systematic taxonomy of bird species used in this report are based 

on Birds of Thailand (Treesucon and Limparungpatthanakij, 2018). Seasonal status of each bird 

species found during this study were derived from Lekagul and Round (1991) and Robson (2000). 

The information on global threatened status of each bird species showed in this report were followed 

IUCN Red List of Threatened Species (IUCN, 2012) associated with Birdlife International (2017), while 

the national status was derived from the official national conservation status that was evaluated and 

published by the ONEP in 2005 and the additional evaluated in 2016 from the Thai Bird Records 

Committee who work under the Bird Conservation Society of Thailand (BCST). 

4.3.2 The relative species abundance were calculated and used to describe the opportunities 

that each bird species was encounter in this study area. The relative species abundance of each bird 

found during this study was defined as 3 levels. The calculation method to get a percentage of 

abundance and relative abundance was applied from Pettingill (1970): 

 

Percentage of abundance = Number of animal encounters x 100 

Number of surveys 

The relative abundance was defined as: 

1) High abundance – when species occurred within a percentage of the 

abundance between 67-100. 

2) Moderate abundance – species occurred within a percentage of the 

abundance between 34-66 

3) Low abundance - species occurred within a percentage of the abundance 

between 1-33. 

 

5. RESULTS 

5.1 Desktop Survey 

To date there are no biodiversity research or experimental studies in the peer reviewed 

scientific literature that attempt to quantify the impact of PV solar farms on birds purely from an 
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ecological perspective that had study area near the propose project as well as elsewhere in Thailand. 

Most of scientific literature discussed the impact of solar farms on ecosystems and bird populations 

were done in European country.  

There are several general statements made regarding the potential effect of solar panels on 

birds in the scientific literature that are not supported with evidence. Terzioglu et al. (2015) suggest 

that solar developments are comparably less ecologically damaging and more environmentally 

friendly than electricity generation from wind. Toral and Figuerola (2010) state that the installation of 

solar farms on land used for rice cultivation would be detrimental to some water bird species. This 

claim is based on the study’s findings that land used to cultivate rice in south west Spain is used as 

habitat by some migratory water bird species, rather than any specific impact of solar farms. It is also 

suggested that the construction of solar farms will result in the loss of wetlands in southern Europe; 

however, no citation providing evidence of a negative impact of solar farms is presented.  

Birdlife International produced a document containing information on the potential ecological 

impacts of solar development, with special emphasis on birds (Birdlife International, n.d.), but 

emphasizes that the potential ecological impacts of large scale solar developments are poorly 

understood. Birdlife International suggests five potential negative impacts that solar PV arrays may 

have on birds. These are habitat loss/fragmentation, collision risk, disturbance, barrier effect, and 

change of habitat function. It is advised that an SEA (Strategic Environmental Assessment) should be 

undertaken alongside sensitivity mapping at the pre-planning stage in order to avoid development 

on areas that are particularly ecologically sensitive or are protected for their ecological significance. 

Birdlife Europe (2011) is a document that provides detailed information on the potential 

ecological effects of various forms of renewable energy technologies, with emphasis on Europe. 

Within this document, solar PV requiring new infrastructure is classified as a ‘medium risk’ technology, 

as determined through “ecological reasoning and conservation experience.” Scientific evidence is 

presented for other renewable technologies, however not for solar PV, reflecting a lack of scientific 

literature available. The document highlights the potential for solar PV developments to result in 

habitat modification and fragmentation with potential significant negative impacts on biodiversity in 

areas of high ecological value. Birdlife Europe (2011) also states that solar PV arrays on farmland 
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may present particularly high risks for open habitat bird species such as Lapwing (Vanellus vanellus) 

and Skylark (Alauda arvensis) with the potential for disturbance resulting in reduced opportunities for 

foraging, breeding and roosting. 

In summary, little scientific evidence exists that demonstrates a direct impact of solar PV on 

birds. It is likely that different avian species are likely to be affected differently by solar developments, 

dependent on the habitat within and around a solar PV development and the spatial requirements for 

living (e.g. foraging, nesting and roosting) of a given species. However, until further scientific 

evidence is accrued to support any positive or negative impacts of solar farms on birds. Harrison et 

al. (2017) recommended that the developments should be considered on a site by site basis with 

consideration given to 1) the habitat available prior to the development, 2) the habitat that will co-

occur with the development.  

 

5.2 Applicable Regulations, Guidelines and Standards 

This section describes regulations, statutory guidelines and obligatory standards that are 

applicable to the social and environmental performance of the proposed project. 

 5.2.1 National Regulations 

Electric Generating for Solar Power Facilities in Thailand for both of solar powered 

photovoltaic technology installed on the floor or on the roof, has been excepted and do  not have to 

provide environmental impact assessment reports in accordance with the Enhancement and 

Conservation of National Environmental Quality Act II, B.E. 2535 (1992) and ECNEA II,B.E. 

2561(2018). However, The Energy Regulatory Commission (ERC) has announced the measures to 

prevent, correct and monitor the environmental impact by requiring that "those who are required to 

obtain a license to operate a solar power generating business with an installed capacity of 1,000 kVA 

must comply with Code of Practice: CoP when apply for a business allowance license. 

Code of Practice require to those who undertake of the solar power energy business 

must prepare a report that are applicable to the social and environmental performance of the 

proposed project. In case of the location of the project is located within a boundary or around the 

conservation and protected area, watershed, national park, wildlife sanctuary, national forest 
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reserved area and other related area which will be that the implementation of the project may have 

an adverse effect on ecological conditions (plant or animal species) and land use. The applicant for 

permitted license shall have to provide the assessment report with the suitable measures and 

mitigation in both of construction phase and operational phase. 

 

5.2.2 ADB Safeguards Policy Framework and Other Requirement 

ADB’s safeguard policy framework (2009) consists of three operational policies on the 

environment, Indigenous Peoples and involuntary resettlement. In addition, ADB has specific 

requirement on biodiversity protection due to this B. Grimm’s solar park subproject is located in the 

area that was specified as the Important Bird and Biodiversity Area (IBAs). Therefore, this biodiversity 

and ornithological assessment has been planned and initiated in line with those requirements.  A brief 

description of ADB safeguard requirement for environment, and additional requirement related to 

biodiversity and the project details is given in table below: 

ADB Policy & requirement Objective Project Details 

Environmental Safeguards To ensure the environmental 

soundness and sustainability of 

projects and to support the integration 

of environmental considerations into the 

project decision-making process. 

The present of this biodiversity and 

ornithological assessment report 

encompasses identification of avian 

biodiversity and potential risks to 

biological including impacts on 

livelihood through environmental 

media and changing of potential 

bird habitat in the context of the 

project’s area of influence. 

Recommendation of biodiversity 

management plan and measures 

will be given as a guideline for 

project administrators to implement 

throughout the project life. 

Biodiversity and 

ornithological assessment 

To assess potential biodiversity impacts 

and propose practicable approaches to 

minimize any further conversion or 

degradation of the modified habitat, and 

identify opportunities to enhance habitat 

and protect and conserve biodiversity 

as part of project operations.  
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5.2.3 IFC Guidance Note 6: Biodiversity Conservation and Sustainable Management of 

Ecosystem Services and Living Resources 

IFC Guidance Note 6 (GN6; IFC 2012b) focus on the protection and conservation of 

biodiversity. In most cases, the required conservation outcome under PS6 is no-net-loss of 

biodiversity value achieved using the “like-for-like” or better principle of biodiversity offsets. However, 

when a project occurs in critical habitat (CH) supporting exceptional biodiversity value, a net gain in 

biodiversity value is required. A brief description of IFC Guidance Note 6 requirement for environment 

and the project details is given in table below: 

 

IFC Guidance Note 6 Objective Project Details 

To protect and conserve 

of biodiversity  

The project proponent who 

seeking for funding from IFC 

have to assess biodiversity and 

environmental risks of the 

proposed project using IFC 

Performance Standards Criteria. 

The present of this biodiversity and 

ornithological assessment report 

encompasses identification of 

environmental sensitivity and potential 

risks to biodiversity including impacts on 

threatened species and avifauna habitat 

in the context of the project’s area of 

influence. Recommendation of 

environmental management plan and 

mitigation measures. 

 

5.2.4 Important Bird and Biodiversity Area 

Important Bird and Biodiversity Area or IBA is an area identified using an internationally 

agreed set of criteria as being globally important for the conservation of bird populations. IBA was 

developed and sites are identified by Birdlife International. There are 62 sites over the country those 

are considered to be Important Bird Areas. Those area are the key habitats of birds, wildlife and for 

human use which are covered in all ecosystems, including forests, seas, coastal area and inland 



- 10 - 

 

freshwater ecosystem. Most of IBAs in Thailand are located in well protected areas such as National 

Parks and Hunting Zones. Wildlife sanctuary. 

The propose project site is located in the south east side of Thailand’s biggest IBA site 

called the lower central basin. It covers an area of approximately 190,000 hectares, all of which are 

elevated from 0 to 20 meters above sea level. The IBA comprises the Lower Central Plain of the Chao 

Phraya River, which extends inland from the Gulf of Thailand and encompasses the environs of 

Bangkok. The Lower Central Plain was formerly a vast area of natural and semi-natural swamps, well-

watered throughout the year by four major rivers: the Chao Phraya, Bang Pakong, Pasak and Mae 

Klong. The area was the focus of massive irrigation system developments in the early 20th Century, 

and current land-use is dominated by intensive rice cultivation, with only small remnant patches of 

wetland habitats and extensive agriculture. This area is also subjected to the high human population 

density and levels of use, due to the area is suitable for human habitation and settlement. However, 

there are several sites within this IBA currently afforded some protection include Wat Phai Lom (11 

ha), Wat Tan En (16 ha), Bung Chawak (320 ha) and Wat Ratsattha Krayaram (7 ha) Non-hunting Areas. 

According to available online information provided by Birdlife International (2018), the 

Lower Central Plain regularly supports well in excess of 20,000 waterbirds. Several globally 

threatened species regularly occur at the site, some of them in significant numbers. The site regularly 

supports significant numbers of wintering Greater Spotted Eagle (Aquila clanga) and Manchurian 

Reed Warbler (Acrocephalus tangorum), and very low numbers of wintering Baer's Pochard (Aythya 

baeri) and Imperial Eagle (Aquila heliacal). Spot-billed Pelican (Pelecanus philippensis) is an 

occasional non-breeding visitor, while Baikal Teal (Anas formosa) and Greater Adjutant (Leptoptilos 

dubius) are vagrants. In addition, there are historical records of the globally vulnerable Lesser 

Adjutant (Leptoptilos javanicus). In recent years, The site regularly supports significant numbers of 

over 1% of the Asian biogeographic population of Grey-headed Lapwing (Vanellus cinereus), 

Intermediate Egret (Mesophoyx intermedia) and the globally near-threatened Painted Stork (Mycteria 

leucocephala). Other globally near-threatened species to occur at the site in significant numbers are 

Asian Golden Weaver (Ploceus hypoxanthus) and Black-headed Ibis (Threskiornis melanocephalus). 

The map showing the area of IBA: low central basin is attached as Figure 2 below. 



- 11 - 

 

 

Figure 2: The location of the project site at Lat Krabang district (red dot) within IBA: low central basin 

 

5.3 Biodiversity and Bird Species abundance 

From the primary walkthrough survey at the proposed project site. At that time, the project 

area was still under construction. A total of 34 species of birds were sighted and recorded. Amongst 

them, Asian Openbill (Anastomus oscitans), Spot-billed Pelican (Pelecanus philippensis), Red 

collared dove (Streptopelia tranquebarica), Black drongo (Dicrurus macrocercus) , pond heron sp. 
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(Ardeola sp.), White-vented Myna (Acridotheres grandis), and Barn swallow (Hirundo rustica) were 

present near the project site. A colony of Asian Openbill and other waterbirds was found beside to 

the road that used to access to the project area. This colony was approximately 150 meters away 

from the entrance gate of the project site. According to personal observation during the site visited, 

combined with inquiries from construction workers suggest that birds (e.g. Asian Openbill, Egrets 

and Spot-billed Pelican) did not seem to get any disturbance effect from all kind of activities that 

occurred during project construction phase. They were still returning to use that area as a roosting 

habitat every day. Details of bird species recorded from the survey, threatened status and relative 

abundance is shows in Table 1 

None of those species have been categorized as globally threatened status, except Spot-

billed Pelican, which was classified as near-threatened (NT) as per IUCN’s Red List.  At the time of 

the third survey, 4 individuals were found that they were roosting on the tree within the colony of Asian 

Openbill beside of the road approximately 150 meters away from the proposed project area.  

The study result from extended systematic survey to the potential bird habitat surrounding 

area within one kilometer radius from the edge of ongoing development area. There were 98 species 

of birds from 14 orders in 41 families and 78 genus. All birds were classified according to the 

classification of Lekagul and Round (1991) and Robson (2000) as follows: 56 species of those were 

resident which those can be found in the area for all year round. 22 species of them were winter 

visitor and 17 species were identified as resident species with some population those will migrate to 

Thailand during the winter season and 2 species are known to be a breeding visitor.  

A globally near-threatened species; Asian Golden Weaver (Ploceus hypoxanthus) was 

commonly found in the study area. During the survey, flocks of this bird were occasionally up to 20 

individuals were seen moving along the open area or rice fields, presumed that this area would be 

the originally natural habitat of this species. This survey also found another of globally near threatened 

species; Painted Stork (Mycteria leucocephala), Black-headed Ibis (Threskiornis melanocephalus) 

and Spot-billed Pelican (Pelecanus philippensis). The presence of two large waterbirds species in 

the study area; Painted storks and Black-headed Ibises were associated with the intensive rice 

cultivation activity as they were detected when they were foraging in a newly plowed rice field and 
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post cultivated rice field. Spot-billed Pelicans those were found in this study, used a small patch of 

secondary growth forest near the project area as a roosting site and they were found to use plowed 

rice fields and wetland habitat that generally occurred in undeveloped land as a foraging habitat. 

Those kinds of habitats utilized by these 3 species are commonly found in the study area and all over 

the central floodplain of Thailand. Details of bird species recorded from the survey, threatened status 

and relative abundance is shows in Table 1 
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Table 1: Bird Species Composition, Distribution and Relative Abundance at B.Grimm solar project, Lat Krabang District, Bangkok 

No. Species name (Order, Family and Scientific name) 

Project site 

& 

nearby 

Survey within 

1km radius Seasonal 

status 

Global 

Threat 

Status 

(BirdLife 

2017) 

National 

Threat 

Status 

(ONEP) 

National 

Threat 

Level 

(BCST) 

eBird 

Database 

Relative 

abundance 

#1 #2 #3 

    ORDER ANSERIFORMES                    

  Ducks, Geese & Swans Family Anatidae                    

1 Lesser Whistling Duck   Dendrocygna javanica  X X X R (N?)       X High 

    ORDER PODICEPEDIFORMES                    

  Grebes Family Podicipedidae                    

2 Little Grebe   Tachybaptus ruficollis X X X X R       X High 

    ORDER CICONIIFORMES                    

  Storks Family Ciconiidae                    

3 Painted Stork   Mycteria leucocephala  X X X R (N) NT NT NT X High 

4 Asian Openbill    Anastomus oscitans X X X X R       X High 

    ORDER PELECANIFORMES                    

  Ibises, Spoonbills Family Threskiornithidae                    

5 African Sacred Ibis Threskiornis aethiopicus  X - X R       X Medium 

6 Black-headed Ibis   Threskiornis melanocephalus  X X X R (N) NT VU NT X High 

  Herons, Bitterns Family Ardeidae                    

7 Grey Heron   Ardea cinerea  X X X R, N       X High 

8 Purple Heron   Ardea purpurea  X X X R, N   VU LC X High 

9 Pond Heron  sp. Ardeola sp. X X X X N       X High 

10 Eastern Cattle Egret   Bubulcus coromandus  X - X R       X Medium 

11 Great Egret   Ardea alba  X X X R, N       X High 

12 Intermediate Egret   Ardea intermedia X X X X R, N       X High 

13 Little Egret   Egretta garzetta  X X X X R, N       X High 
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Table 1: Bird Species Composition, Distribution and Relative Abundance at B.Grimm solar project, Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

Project site 

& 

nearby 

Survey within 

1km radius Seasonal 

status 

Global 

Threat 

Status 

(BirdLife 

2017) 

National 

Threat 

Status 

(ONEP) 

National 

Threat 

Level 

(BCST) 

eBird 

Database 

Relative 

abundance 

#1 #2 #3 

14 Black Bittern   Dupetor flavicollis  - X X B, N, (R?)       X Medium 

15 Yellow Bittern   Ixobrychus sinensis  X X X R       X High 

16 Cinnamon Bittern   Ixobrychus cinnamomeus  - X - R       X Low 

  Pelicans Family Pelecanidae                    

17 Spot-billed Pelican  Pelecanus philippensis  X X - X R, N NT VU NT X Medium 

    ORDER SULIFORMES                    

  Cormorants, Shags Family Phalacrocoracidae                    

18 Little Cormorant   Microcarbo niger X X X X R       X High 

19 Indian Cormorant   Phalacrocorax fuscicollis  - X X R   NT LC X Medium 

    ORDER ACCIPITRIFORMES                    

  Kites, Hawks & Eagles Family Accipitridae                    

20 Black-winged Kite   Elanus caeruleus  - X - R     NT X Low 

21 Brahminy Kite   Haliastur indus X X - - R       X Low 

22 Pied Harrier   Circus melanoleucos  X - - N       X Low 

    ORDER GRUIFORMES                    

  Rails, Crakes & Coots Family Rallidae                    

23 Ruddy-breasted Crake   Porzana fusca  X X X R, N       X High 

24 White-browed Crake    Porzana cinerea  X X - N       X Medium 

25 White-breasted Waterhen   Amaurornis phoenicurus X - X X R, N       X Medium 

26 Common Moorhen Gallinula chloropus  X X X R, N       X High 
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Table 1: Bird Species Composition, Distribution and Relative Abundance at B.Grimm solar project, Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

Project site 

& 

nearby 

Survey within 

1km radius Seasonal 

status 

Global 

Threat 

Status 

(BirdLife 

2017) 

National 

Threat 

Status 

(ONEP) 

National 

Threat 

Level 

(BCST) 

eBird 

Database 

Relative 

abundance 

#1 #2 #3 

    ORDER CHARADRIIFORMES                    

  Stilts, Avocets Family Recurvirostridae                    

27 Black-winged Stilt   Himantopus himantopus  X X X R, N       X High 

  Plovers Family Charadriidae                    

28 Grey-headed Lapwing   Vanellus cinereus  X X - N       X Medium 

29 Red-wattled Lapwing   Vanellus indicus  X X X R       - High 

30 Little Ringed Plover   Charadrius dubius  X - X R, N       X Medium 

  Painted Snipes Family Rostratulidae                    

31 Greater Painted-snipe   Rostratula benghalensis   X - - R (N?)       - Low 

  Jacanas Family Jacanidae                    

32 Pheasant-tailed Jacana Hydrophasianus chirurgus  X - - R, N       X Low 

33 Bronze-winged Jacana   Metopidius indicus   X X X R      - High 

  Sandpipers, Snipes Family Scolopacidae                    

34 Marsh Sandpiper   Tringa stagnatilis  X X - N       X Medium 

35 Wood Sandpiper  Tringa glareola  X X X N       X High 

36 Common Sandpiper   Actitis hypoleucos  X - - N       X Low 

37 Long-toed Stint   Calidris subminuta   X X - N       X Medium 

  Coursers, Pratincoles Family Glareolidae                    

38 Oriental Pratincole    Glareola maldivarum  X - X B       - Medium 

  Gulls, Terns & Skimmers Family Laridae                    

39 Common Tern   Sterna hirundo  X X X X N       X High 

40 White-winged Black Tern   Chlidonias leucopterus X X - - N       X Low 
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Table 1: Bird Species Composition, Distribution and Relative Abundance at B.Grimm solar project, Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

Project site 

& 

nearby 

Survey within 

1km radius Seasonal 

status 

Global 

Threat 

Status 

(BirdLife 

2017) 

National 

Threat 

Status 

(ONEP) 

National 

Threat 

Level 

(BCST) 

eBird 

Database 

Relative 

abundance 

#1 #2 #3 

41 Whiskered Tern   Chlidonias hybrida X X X X N       X High 

    ORDER COLUMBIFORMES                    

  Pigeons, Doves Family Columbidae                    

42 Pink-necked Green Pigeon   Treron vernans   X X X R       X High 

43 Rock Pigeon   Columba livia   - X X R       X Medium 

44 Red Collared Dove  Streptopelia tranquebarica X X X X R       X High 

45 Eastern Spotted Dove    Spilopelia chinensis  X X X X R       X High 

46 Zebra Dove   Geopelia striata X X X X R       X High 

    ORDER CUCULIFORMES                    

  Cuckoos Family Cuculidae                    

47 Plaintive Cuckoo   Cacomantis merulinus X X X X R       X High 

48 Asian Koel   Eudynamys scolopaceus X X X X R       X High 

49 Greater Coucal   Centropus sinensis X X X X R       X High 

50 Lesser Coucal   Centropus bengalensis   X - - R (N?)       X Low 

    ORDER CAPRIMULGIFORMES                    

  Swifts Family Apodidae                    

51 Pale-rumped Swiftlet  Aerodramus germani  X X - R       X Medium 

52 Asian Palm Swift   Cypsiurus balasiensis  - X X R       X Medium 

    ORDER CORACIIFORMES                    

  Rollers Family Coraciidae                    

53 Indochinese Roller Coracias affinis  X X - R       X Medium 
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Table 1: Bird Species Composition, Distribution and Relative Abundance at B.Grimm solar project, Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

Project site 

& 

nearby 

Survey within 

1km radius Seasonal 

status 

Global 

Threat 

Status 

(BirdLife 

2017) 

National 

Threat 

Status 

(ONEP) 

National 

Threat 

Level 

(BCST) 

eBird 

Database 

Relative 

abundance 

#1 #2 #3 

  Kingfishers Family Alcedinidae                    

54 Common Kingfisher   Alcedo atthis  X X X N       X High 

55 White-throated Kingfisher   Halcyon smyrnensis  X X - R       X Medium 

56 Black-capped Kingfisher   Halcyon pileata   - X X N       X Medium 

  Bee-eaters Family Meropidae                    

57 Blue-tailed Bee-eater   Merops philippinus X X X X R, N       X High 

    ORDER PICIFORMES                    

  Asian Barbets Family Megalaimidae                    

58 Coppersmith Barbet   Psilopogon haemacephalus  X X - R       X Medium 

    ORDER PASSERIFORMES                    

  Ioras Family Aegithinidae                    

59 Common Iora  Aegithina tiphia  - - X R       - Low 

  Shrikes Family Laniidae                    

60 Brown Shrike  Lanius cristatus X X - X N       X Medium 

  Drongos Family Dicruridae                    

61 Black Drongo   Dicrurus macrocercus X X - X R, N       X Medium 

  Fantails Family Rhipiduridae                    

62 Malaysian Pied Fantail   Rhipidura javanica X X X X R       X High 

  Crows, Jays Family Corvidae                    

63 Large-billed Crow   Corvus macrorhynchos X X - - R       X Low 

  Bulbuls Family Pycnonotidae                    

64 Yellow-vented Bulbul  Pycnonotus goiavier  - - X R       X Low 
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Table 1: Bird Species Composition, Distribution and Relative Abundance at B.Grimm solar project, Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

Project site 

& 

nearby 

Survey within 

1km radius Seasonal 

status 

Global 

Threat 

Status 

(BirdLife 

2017) 

National 

Threat 

Status 

(ONEP) 

National 

Threat 

Level 

(BCST) 

eBird 

Database 

Relative 

abundance 

#1 #2 #3 

65 Streak-eared Bulbul  Pycnonotus conradi X X X X R       X High 

  Swallows, Martins Family Hirundinidae                    

66 Barn Swallow   Hirundo rustica X X X X R, N       X High 

  Leaf Warblers and allies Family Phylloscopidae                    

67 Dusky Warbler  Phylloscopus fuscatus  - - X N       - Low 

68 Yellow-browed Leaf Warbler   Phylloscopus inornatus  X X X N       - High 

  Reed Warblers Family Acrocephalidae                    

69 Thick-billed Warbler   Arundinax aedon  - X - N       - Low 

70 Oriental Reed Warbler   Acrocephalus orientalis X X X X N       X High 

71 Black-browed Reed Warbler  Acrocephalus bistrigiceps X X X X N       X High 

  Cisticolas and allies Family Cisticolidae                    

72 Zitting Cisticola Cisticola juncidis  X X - R       X Medium 

73 Bright-capped Cisticola   Cisticola exilis  - X X R       X Medium 

74 Yellow-bellied Prinia   Prinia flaviventris  X X X R       X High 

75 Plain Prinia   Prinia inornata X X X X R       X High 

76 Common Tailorbird   Orthotomus sutorius  - - X R       X Low 

  Starlings Family Sturnidae                    

77 White-shouldered Starling  Sturnia sinensis  X - - R, N       X Low 

78 Asian Pied Myna   Gracupica contra X X X X R       X High 

79 Common Myna   Acridotheres tristis  - - X R       X Low 

80 White-vented Myna  Acridotheres grandis X X X X R       X High 
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Table 1: Bird Species Composition, Distribution and Relative Abundance at B.Grimm solar project, Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

Project site 

& 

nearby 

Survey within 

1km radius Seasonal 

status 

Global 

Threat 

Status 

(BirdLife 

2017) 

National 

Threat 

Status 

(ONEP) 

National 

Threat 

Level 

(BCST) 

eBird 

Database 

Relative 

abundance 

#1 #2 #3 

  Chats, Old World Flycatchers Family Muscicapidae                    

81 Siberian Rubythroat   Calliope calliope X X X X N       X High 

82 Oriental Magpie Robin   Copsychus saularis  X X X R      X High 

83 Eastern Stonechat  Saxicola maurus X X X X N, R      X High 

84 Taiga Flycatcher   Ficedula albicilla  X X X N      X High 

  Flowerpeckers Family Dicaeidae                   

85 Scarlet-backed Flowerpecker   Dicaeum cruentatum  - - X R      X Low 

  Sunbirds Family Nectariniidae                   

86 Brown-throated Sunbird   Anthreptes malacensis  X X - R      X Medium 

87 Olive-backed Sunbird  Cinnyris jugularis  - X X R      - Medium 

  Old World Sparrows Family Passeridae                   

88 Eurasian Tree Sparrow    Passer montanus  X X X R      X High 

89 Plain-backed Sparrow  Passer flaveolus  X X X R      X High 

90 House Sparrow   Passer domesticus  X X X R      X High 

  Weavers Family Ploceidae                   

91 Baya Weaver   Ploceus philippinus  X X X R      X High 

92 Streaked Weaver Ploceus manyar  - X X R   NT LC - Medium 

93 Asian Golden Weaver   Ploceus hypoxanthus  X X X R NT NT NT X High 

  Munias & Allies Family Estrildidae                    

94 Red Avadavat   Amandava amandava  - X X R   NT LC - Medium 

95 White-rumped Munia   Lonchura striata X X - X R       - Medium 

96 Scaly-breasted Munia   Lonchura punctulata  X - X X R       - Medium 
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Table 1: Bird Species Composition, Distribution and Relative Abundance at B.Grimm solar project, Lat Krabang District, Bangkok (Cont.) 

 

No. Species name (Order, Family and Scientific name) 

Project site 

& 

nearby 

Survey within 

1km radius Seasonal 

status 

Global 

Threat 

Status 

(BirdLife 

2017) 

National 

Threat 

Status 

(ONEP) 

National 

Threat 

Level 

(BCST) 

eBird 

Database 

Relative 

abundance 

#1 #2 #3 

  Wagtails, Pipits Family Motacillidae                    

97 Paddyfield Pipit  Anthus rufulus  - X X R       X Medium 

98 Eastern Yellow Wagtail   Motacilla tschutschensis  X X X N       - High 

Global/National Threat Status 

EX - Extinct   EW - Extinct in the wild 

CR - critically endangered  EN -  endangered 

VU - vulnerable   NT - near-threatened 

DD - data-deficient   

Either LC or Blank = Least Concern.  

National Threat Status is based on ONEP 

 

Seasonal status:  

R - resident or presumed resident  

N - non-breeding visitor 

B - breeding visitor 

P - mainly spring and autumn passage migrant 

V - vagrant (non-breeding visitor with three or fewer records) 

Relative Abundance 

High  67-100 % 

Medium  34-66 % 

Low  0-33 % 
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5.4 Bird Habitat analysis 

5.4.1 Land Use Pattern of the Project Site 

Land use patterns of the project site before the construction of solar farm was a fish 

pond. The project site is surrounding by other agricultural land such as intensive rice cultivation, 

aquaculture ponds and unused land with secondary growth and wetland habitat. As the area is a 

modified habitat for human settlement and intensive agricultural practices, the conservation status of 

the project site and its immediate surroundings found to be poor. 

 

5.4.2 Land Use Pattern within 1 kilometer radius from the Project Site 

The current land-use within the study area is dominated by intensive rice cultivation, 

aquaculture ponds, secondary growth and wetland habitat in undeveloped land and other agriculture 

practices. There are some areas that have been developed as Land and Housing estate, appearing 

in the north and south side of the project area. However, there are low density of population 

settlements in the area, most of residential houses are scattered among the farmland or along the 

road. This area has the potential to support the biodiversity of birds at a certain level due to various 

types of land use patterns for agricultural practices surrounding the solar farm construction area 

mainly consists of paddy fields, farmlands and fish ponds, those were associate with several small 

patches of secondary growth forest and wetland in a undeveloped area and abandoned land estate. 

Several small patches of tall reeds (Phragmites sp. or Saccharum sp.), Sesbania sp. and Cattails 

(Typha sp.) were also found alongside of ditches, canals and freshwater swamp in abandoned land 

estate. Various types of land use occupied within the 1 kilometer radius area surrounding the project 

site that are able to support and serve as potential bird habitats were described and showed in Figure 

3 and The classification of bird habitat and bird species found during the survey is shown in Table 2
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Figure 3: Land use patterns occupied within the 1 kilometer radius area surrounding the project site  

 

 

1) Small patches of secondary growth, scrubland, and reeds were usually found occupied in 

unused land, roadside and along the edge of agricultural area and ditches occupied in study area 

were utilize as foraging, roosting, nesting habitat for many kind of birds.  

 

 
 

2) Aquatic ponds 
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Figure 3: Land use patterns occupies within the 1 kilometer radius area surrounding the project site 

that are able to supported and served as potential bird habitats. (Cont.) 

 

3) Dense vegetation patches such as Cattails (Typha sp.), White Popinac (Leucaena sp.), Sesbania 

sp. and Acacia sp. appeared along ditches, abandoned agriculture land and non-developed land 

estate are able to provide inland freshwater swamp habitat that suit for many kind of bird. 

 

4) Various stages of paddy fields and Intensive rice cultivation practice in the area are able to provide 

and utilize as foraging habitat for many kind of birds both of resident and migratory species 



- 25 - 

 

Table 2: Habitat type where the bird species were sighted during the field surveys at Lat Krabang District, Bangkok 

No. Species name (Order, Family and Scientific name) 

 

Habitat preference 

Lekagul and Round (1991) 

Habitat type 

GP OC IS RA RD DT RF1 RF2 RF3 RF4 

    ORDER ANSERIFORMES                       

  Ducks, Geese & Swans Family Anatidae                       

1 Lesser Whistling Duck   Dendrocygna javanica Marshy areas, flooded fields and 

lakes. 

  x x     x         

    ORDER PODICEPEDIFORMES                       

  Grebes Family Podicipedidae                       

2 Little Grebe   Tachybaptus ruficollis Marshs, ponds, lakes and canals     x     x x       

    ORDER CICONIIFORMES                       

  Storks Family Ciconiidae                       

3 Painted Stork   Mycteria leucocephala Marshes, paddyfields.   x x     x x x  x  

4 Asian Openbill    Anastomus oscitans Marshes, paddyfields.   x x     x x x x x  

    ORDER PELECANIFORMES                       

  Ibises, Spoonbills Family Threskiornithidae                       

5 African Sacred Ibis Threskiornis aethiopicus Marshes, paddyfields.    x     x x x    

6 Black-headed Ibis   Threskiornis melanocephalus Marshes, paddyfields.    x     x x x    

  Herons, Bitterns Family Ardeidae                       

7 Grey Heron   Ardea cinerea Inland and coastal marshes, 

mangroves, mudflats, lakes and 

paddyfields 

  x x     x x x x   
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Table 2: Habitat type where the bird species were sighted during the field surveys at Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

 

Habitat preference 

Lekagul and Round (1991) 

Habitat type 

GP OC IS RA RD DT RF1 RF2 RF3 RF4 

8 Purple Heron   Ardea purpurea Marshes, lakes and rivers; also 

occasionally intertidal areas. Breed in 

larger reedswamps 

  x x     x x x x   

9 Pond Heron sp. Ardeola sp. Open areas, usually near water. 

Marshes, paddyfields, mangroves and 

intertidal mudflats. 

 x x x     x x x x   

10 Eastern Cattle Egret   Bubulcus coromandus Lowland cultivated fields, marshes.   x x     x x x x  x 

11 Great Egret   Ardea alba Lowland marshes, lakes, paddyfields; 

also mangroves intertidal mudflats, 

  x x     x x x x  x 

12 Intermediate Egret   Ardea intermedia Large freshwater marshes and 

sometime paddyfields. 

  x x     x x x x  x 

13 Little Egret   Egretta garzetta  Lowland marshes, lakes, paddyfields; 

also mangroves intertidal mudflats, 

  x x     x x x x  x 

14 Black Bittern   Dupetor flavicollis Marshes, paddyfields and margin 

forests 

  x x     x      

15 Yellow Bittern   Ixobrychus sinensis Tall reeds and marshy areas.   x x     x      

16 Cinnamon Bittern   Ixobrychus cinnamomeus Long grass and reeds od marshes, 

paddyfield margins, ponds. 

  x x     x      

  Pelicans Family Pelecanidae                       

17 Spot-billed Pelican  Pelecanus philippensis  Marshes, lakes and rivers; also 

occasionally intertidal areas. 

  x x     x x     
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Table 2: Habitat type where the bird species were sighted during the field surveys at Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

 

Habitat preference 

Lekagul and Round (1991) 

Habitat type 

GP OC IS RA RD DT RF1 RF2 RF3 RF4 

    ORDER SULIFORMES                       

  Cormorants, Shags Family Phalacrocoracidae                       

18 Little Cormorant   Microcarbo niger Inland waters, canals and flooded 

paddyfields; mangroves and coastal 

areas. 

    x      X x        

19 Indian Cormorant   Phalacrocorax fuscicollis Inland waters, especially the larger 

rivers; mangroves and coastal fish 

ponds. 

    x      x x        

    ORDER ACCIPITRIFORMES                       

  Kites, Hawks & Eagles Family Accipitridae                       

20 Black-winged Kite   Elanus caeruleus Open country, including cultivated 

areas. 

x x         x x x x 

21 Brahminy Kite   Haliastur indus Coastal areas, mangroves, larger 

rivers and around the edge of towns. 

x x x               

22 Pied Harrier   Circus melanoleucos Marshes, open plains. x x x               

    ORDER GRUIFORMES                       

  Rails, Crakes & Coots Family Rallidae                       

23 Ruddy-breasted Crake   Porzana fusca Marshes and wet areas in open 

country. 

  x x     x         

24 White-browed Crake    Porzana cinerea Marshes, canals, paddyfields and 

mangrove edge. 

   x    x x  x  x    

25 White-breasted Waterhen   Amaurornis phoenicurus Marshes, canals, paddyfields and 

mangrove edge. 

x x  x   x  x x  x  x    
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Table 2: Habitat type where the bird species were sighted during the field surveys at Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

 

Habitat preference 

Lekagul and Round (1991) 

Habitat type 

GP OC IS RA RD DT RF1 RF2 RF3 RF4 

26 Common Moorhen Gallinula chloropus Marshy areas, ponds.     x     x         

    ORDER CHARADRIIFORMES                       

  Stilts, Avocets Family Recurvirostridae                       

27 Black-winged Stilt   Himantopus himantopus Coastal areas and inland waters.   x x       x x     

  Plovers Family Charadriidae                       

28 Grey-headed Lapwing   Vanellus cinereus Rice stubbles, marshes. Chiefly found 

in the plains. 

         x x     

29 Red-wattled Lapwing   Vanellus indicus Dry bush country, cultivated fields, 

marshes and rivers. 

 X x x       x x     

30 Little Ringed Plover   Charadrius dubius Mudflates, beaches, river flats, 

marshes and paddyfields. 

  x x       x x     

  Painted Snipes Family Rostratulidae                       

31 Greater Painted-snipe   Rostratula benghalensis  Paddyfields and marshy areas.   x x       x x     

  Jacanas Family Jacanidae                       

32 Pheasant-tailed Jacana Hydrophasianus chirurgus Marshes, lakes and flooded fields.   x x     x         

33 Bronze-winged Jacana   Metopidius indicus  Marshes, ponds and canals.   x x     x x       

  Sandpipers, Snipes Family Scolopacidae                       

34 Marsh Sandpiper   Tringa stagnatilis Coastal mudflats, freshwater marshes, 

paddyfields. 

          x x x     

35 Wood Sandpiper  Tringa glareola Freshwater marshes, ponds, lakes, 

mangroves and paddyfields. 

        x x x     
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Table 2: Habitat type where the bird species were sighted during the field surveys at Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

 

Habitat preference 

Lekagul and Round (1991) 

Habitat type 

GP OC IS RA RD DT RF1 RF2 RF3 RF4 

36 Common Sandpiper   Actitis hypoleucos Ditches, marshes, paddyfields, rivers. 

Usually around the drier margins of 

extensive coastal mudflats. 

         x x x     

37 Long-toed Stint   Calidris subminuta  Mainly freshwater marshes, muddy fish 

ponds. Avoids the open coastal 

mudflats. 

         x x x     

  Coursers, Pratincoles Family Glareolidae                       

38 Oriental Pratincole    Glareola maldivarum Open country, marshes.   x      x x x     

  Gulls, Terns & Skimmers Family Laridae                       

39 Common Tern   Sterna hirundo  Coastal mudflats, shrimp ponds; rivers, 

freshwater swamps, lakes and flooded 

fields. 

  x x     x x x     

40 White-winged Black Tern   Chlidonias leucopterus Coastal mudflats, shrimp ponds; rivers, 

freshwater swamps, lakes and flooded 

fields. 

  x x     x x x     

41 Whiskered Tern   Chlidonias hybrida Coastal mudflats, shrimp ponds; rivers, 

freshwater swamps, lakes and flooded 

fields. 

  x x     x x x     

    ORDER COLUMBIFORMES                       

  Pigeons, Doves Family Columbidae                       
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Table 2: Habitat type where the bird species were sighted during the field surveys at Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

 

Habitat preference 

Lekagul and Round (1991) 

Habitat type 

GP OC IS RA RD DT RF1 RF2 RF3 RF4 

42 Pink-necked Green Pigeon   Treron vernans  Secondary growth, mangroves, 

plantations and scrub, usually of 

coastal areas. 

x x                 

43 Rock Pigeon   Columba livia  Cities, towns, villages, rocky cliffs, 

cultivated areas from lowlands to the 

higher mountains. 

x x   x x x x x     

44 Red Collared Dove  Streptopelia tranquebarica Dry open country, scrub and cultivated 

areas of the plains. 

x x   x x x x x     

45 Eastern Spotted Dove    Spilopelia chinensis  Dry open country, scrub, open 

woodlands from the plains up to 1,800 

m. 

x x   x x x x x     

46 Zebra Dove   Geopelia striata Gardens, cultivation, scrub of the 

lowlands. 

x x   x x   x x     

    ORDER CUCULIFORMES                       

  Cuckoos Family Cuculidae                       

47 Plaintive Cuckoo   Cacomantis merulinus Secondary growth, gardens and 

cultivated areas of the plains up to 

1,800 m. 

x x     x  x        x 

48 Asian Koel   Eudynamys scolopaceus Open woodland and scrub, cultivation 

and gardens of lowlands. 

x x   x             

49 Greater Coucal   Centropus sinensis Scrub, grassland and secondary 

growth from plains to at least 1,500 m. 

x x x  x x  x  x        
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Table 2: Habitat type where the bird species were sighted during the field surveys at Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

 

Habitat preference 

Lekagul and Round (1991) 

Habitat type 

GP OC IS RA RD DT RF1 RF2 RF3 RF4 

50 Lesser Coucal   Centropus bengalensis  Scrub, grassland and secondary 

growth from plains to at least 1,800 m. 

x x x               

    ORDER CAPRIMULGIFORMES                       

  Swifts Family Apodidae                       

51 Pale-rumped Swiftlet  Aerodramus germani Nests mainly around the coast and 

offshore islets, birds forage widely 

inland over forest and open country. 

x x x x             

52 Asian Palm Swift   Cypsiurus balasiensis Open country, often near towns, 

villages and close to palms. 

x x x x x           

    ORDER CORACIIFORMES                       

  Rollers Family Coraciidae                       

53 Indochinese Roller Coracias affinis Open country, especially drier areas. x x     x x         

  Kingfishers Family Alcedinidae                       

54 Common Kingfisher   Alcedo atthis Stream of open and forested areas.   x x     x         

55 White-throated Kingfisher   Halcyon smyrnensis Open country including cultivated 

areas, secondary growth and open 

woodland. 

x x x     x         

56 Black-capped Kingfisher   Halcyon pileata  Mangroves, swamps and paddyfields, 

secondary growth and open 

woodland. 

x x x     x         
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Table 2: Habitat type where the bird species were sighted during the field surveys at Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

 

Habitat preference 

Lekagul and Round (1991) 

Habitat type 

GP OC IS RA RD DT RF1 RF2 RF3 RF4 

  Bee-eaters Family Meropidae                       

57 Blue-tailed Bee-eater   Merops philippinus Open country, usually near fresh 

water, marshes, and mangroves. 

x x x x   x         

    ORDER PICIFORMES                       

  Asian Barbets Family Megalaimidae                       

58 Coppersmith Barbet   Psilopogon haemacephalus Deciduous woodlands and forest 

edge, open country with scattered 

trees. 

x x   x             

    ORDER PASSERIFORMES                       

  Ioras Family Aegithinidae                       

59 Common Iora  Aegithina tiphia Secondary growth forests, open 

woodland and gardens. 

x x                 

  Shrikes Family Laniidae                       

60 Brown Shrike  Lanius cristatus Open country including both dry areas 

and paddies, marshes; scrub country, 

gardens. 

x x x       x       

  Drongos Family Dicruridae                       

61 Black Drongo   Dicrurus macrocercus Open scrub country, paddyfields and 

other cultivation, marshes, towns. 

x x x   x   x x x x 

  Fantails Family Rhipiduridae                       

62 Malaysian Pied Fantail   Rhipidura javanica Lowland woodlands, scrub, 

mangroves and other coastal cover, 

gardens, usually close to water. 

x x x x   x         
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Table 2: Habitat type where the bird species were sighted during the field surveys at Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

 

Habitat preference 

Lekagul and Round (1991) 

Habitat type 

GP OC IS RA RD DT RF1 RF2 RF3 RF4 

  Crows, Jays Family Corvidae                       

63 Large-billed Crow   Corvus macrorhynchos Open country and wooded areas, 

mangroves, towns and cities. 

x x x x             

  Bulbuls Family Pycnonotidae                       

64 Yellow-vented Bulbul  Pycnonotus goiavier Cultivated areas, scrub, palm groves 

and secondary growth. 

x x   x             

65 Streak-eared Bulbul  Pycnonotus conradi Mixed deciduous forests, scrub, 

gardens, towns and cities. 

x x x x             

  Swallows, Martins Family Hirundinidae                       

66 Barn Swallow   Hirundo rustica Open country, usually near fresh 

water, marshes. Roosts in reedbeds 

and even on electric wires in some 

major towns and cities. 

x x x x x x         

  Leaf Warblers and allies Family Phylloscopidae                       

67 Dusky Warbler  Phylloscopus fuscatus Low trees and bushes of open areas, 

often near water. 

x x x     x         

68 Yellow-browed Leaf Warbler   Phylloscopus inornatus Forests, secondary growth, scrub and 

all manner of wooded areas, including 

gardens. 

x x x     x         

  Reed Warblers Family Acrocephalidae                       

69 Thick-billed Warbler   Arundinax aedon Scrub, grassland and secondary 

growth from plains to at least 1,500 m. 

  x       x         
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Table 2: Habitat type where the bird species were sighted during the field surveys at Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

 

Habitat preference 

Lekagul and Round (1991) 

Habitat type 

GP OC IS RA RD DT RF1 RF2 RF3 RF4 

70 Oriental Reed Warbler   Acrocephalus orientalis Scrub, grassland and secondary 

growth from plains. 

  x       x         

71 Black-browed Reed Warbler  Acrocephalus bistrigiceps Scrub, grassland and secondary 

growth from plains to 800 m. 

  x       x         

  Cisticolas and allies Family Cisticolidae                       

72 Zitting Cisticola Cisticola juncidis Paddyfield marshland, grass and 

scrub in lowland, wet open country. 

  x             x x 

73 Bright-capped Cisticola   Cisticola exilis Paddyfield marshland, grass and 

scrub in lowland, wet open country. 

From plain up to 800 m. 

  x             x x 

74 Yellow-bellied Prinia   Prinia flaviventris Grass and scrub in lowland, wet open 

country. From plain up to 800 m. 

x x x               

75 Plain Prinia   Prinia inornata Grass and scrub in lowland, wet open 

country. From plain up to 800 m. 

x x x               

76 Common Tailorbird   Orthotomus sutorius Scrub, grassland and secondary 

growth from plains to at least 1,500 m. 

x x x x x x         

  Starlings Family Sturnidae                       

77 White-shouldered Starling  Sturnia sinensis Well-watered open areas with 

scattered trees, cultivated areas and 

mangroves. 

x x x   x           

78 Asian Pied Myna   Gracupica contra Open country including cultivated 

areas, and towns. 

x x   x x           
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Table 2: Habitat type where the bird species were sighted during the field surveys at Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

 

Habitat preference 

Lekagul and Round (1991) 

Habitat type 

GP OC IS RA RD DT RF1 RF2 RF3 RF4 

79 Common Myna   Acridotheres tristis Open country including cultivated 

areas, and human habitation. 

x x   x x           

80 White-vented Myna  Acridotheres grandis Paddyfield marshland, grass and 

scrub in lowland, wet open country. 

x x   x x           

  Chats, Old World Flycatchers Family Muscicapidae                       

81 Siberian Rubythroat   Calliope calliope Scrub, thickets and grassland from 

plains up to 1,800 m. 

  x x               

82 Oriental Magpie Robin   Copsychus saularis Open country including cultivated 

areas, and human habitation from 

plains up to 1,800 m. 

x x x x             

83 Eastern Stonechat  Saxicola maurus Open scrub country, paddyfields and 

other cultivation up to 2,000 m. 

  x         x x x x 

84 Taiga Flycatcher   Ficedula albicilla Open woodlands, forest edge and 

clearings, gardens and mangroves 

from plain up to 2,000 m. 

x x       x         

  Flowerpeckers Family Dicaeidae                       

85 Scarlet-backed Flowerpecker   Dicaeum cruentatum Deciduous woodlands and forest 

edge, open country up to 1,200 m. 

x x   x             

  Sunbirds Family Nectariniidae                       

86 Brown-throated Sunbird   Anthreptes malacensis Forest edge, mangroves, coastal 

scrub, gardens and orchards. 

x x x     x         

87 Olive-backed Sunbird  Cinnyris jugularis Deciduous woodlands and forest 

edge, open country up to 800 m. 

x x x x             
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Table 2: Habitat type where the bird species were sighted during the field surveys at Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

 

Habitat preference 

Lekagul and Round (1991) 

Habitat type 

GP OC IS RA RD DT RF1 RF2 RF3 RF4 

  Old World Sparrows Family Passeridae                       

88 Eurasian Tree Sparrow    Passer montanus Urban areas, villages up to 1,800 m.       x x           

89 Plain-backed Sparrow  Passer flaveolus Open wooded country, cultivation and 

around the margins of towns and 

villages. 

      x x           

90 House Sparrow   Passer domesticus Open wooded country, cultivation and 

around the margins of towns and 

villages. 

      x x           

  Weavers Family Ploceidae                       

91 Baya Weaver   Ploceus philippinus Secondary growth forests, both dry 

and well-watered open country. Large 

numbers roost in reedbeds. 

x x x     x         

92 Streaked Weaver Ploceus manyar Cultivated areas, scrub, grassland and 

secondary growth. 

x x x     x         

93 Asian Golden Weaver   Ploceus hypoxanthus Secondary growth forests, both dry 

and well-watered open country. Large 

numbers roost in reedbeds. 

x x x     x         

  Munias & Allies Family Estrildidae                       

94 Red Avadavat   Amandava amandava Open grassy areas and scrub, up to 

1,500 m. 

x x x     x         

95 White-rumped Munia   Lonchura striata Cultivated areas, scrub, grassland and 

secondary growth. 

x x x     x         
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Table 2: Habitat type where the bird species were sighted during the field surveys at Lat Krabang District, Bangkok (Cont.) 

No. Species name (Order, Family and Scientific name) 

 

Habitat preference 

Lekagul and Round (1991) 

Habitat type 

GP OC IS RA RD DT RF1 RF2 RF3 RF4 

96 Scaly-breasted Munia   Lonchura punctulata  Cultivated areas, scrub, grassland and 

secondary growth. 

x x x     x         

  Wagtails, Pipits Family Motacillidae                       

97 Paddyfield Pipit  Anthus rufulus Paddyfield, grass and scrub in open 

country. 

  x         x x     

98 Eastern Yellow Wagtail   Motacilla tschutschensis Grassy plains, cultivated fields, often 

near water. Large numbers roost in 

reedbeds. 

  x x       x x     

 

GP - Gardens and parks (including wooded suburban areas and non-used area with secondary growth)    

OC - Open country (open grassy areas with scattered tree, scrub and bush) 

IS - Inland freshwater swamps (marsh, lotus plantation pond, undeveloped land with tall grasses and cattails, fish and shrimp pond)  

RA - Residential area (including area of warehouse and other building) 

RD – Roadside (both pavement and dirt, include bird perching on electric wires)  

DT – Ditch (include the area of tall grass and cattail alongside)  

RF1- Rice cultivation and paddy field in a stage of land preparation and plowing (both flooded and unflooded fields where non-crop vegetation covered)  

RF2 - Rice cultivation and paddy field in a stage of rice planted (both flooded and unflooded fields with rice vegetation shorter than 10cm.)  

RF3 - Rice cultivation and paddy field in a stage of rice glowing (both flooded and unflooded fields with rice vegetation higher than 10cm.)       

RF4 - Rice cultivation and paddy field in a stage of harvested (both flooded and unflooded fields with stubble) 



- 38 - 

 

6. DISCUSSION 

Lat Krabang District is located in Thailand central floodplain is part of the area identified as 

the greatest migration route: the East Asian-Australasian Flyway. The occurrence of many water birds 

and wader species land such as Asian Openbill, Painted Stork, Black-headed Ibis, Spot-billed 

Pelican, Gray-headed Lapwing, Black-winged Stilt and many species of sandpiper and snipe, in the 

surrounding area of the project, which is considered to be paddy fields or small remnant patches of 

wetland habitats where generally occur in undeveloped land. It is presumably that the adjacent area 

surrounding the project sites is still suitable to supporting the population of those particularly 

migratory species for both of winter visitor and passage migrant species those will be resting in the 

area for a short period of time before flying further to the south.  

In the case of globally near-threatened species; Painted Stork, Black-headed Ibis and Spot-

billed Pelican, those birds are quite large and they can be able to fly with very long distance to find 

places that suitable for their food resources habitat.  Thus, the sighting of those bird species in the 

study area is not unexpected, but it shows that this area can be able to sufficiently support some of 

ecological requirements in term of food resources and roosting sites in non-breeding season for these 

birds species.  

During the field survey, the observers also found that the presence of water birds and other 

type of bird species in the study area was significantly associated with the cycles of intensive rice 

cultivation. A large number of water birds such as egrets, Asian Openbills, Black-winged Stilt, pond 

herons, sandpipers and plovers were recorded in the area where the plowing and stripping activities 

occurred. While, the species and number of birds are very low in a paddy fields those being in the 

rice growing and harvesting period. For other bird species those were either sighted or heard directly 

during this survey or confirmed on their presence by eBird report (see in Appendix A), they are 

possible to be found at all over this region. Temporarily, they may abandon the project activity area 

during the construction period and move to nearby areas. Thus the impact of having the solar power 

plant on avifauna of this area is considered to be minor. 
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7. IMPACT ASSESSMENT ON AVIFAUNA BIODIVERSITY AND MITIGATION MEASURES 

The result from biodiversity and ornithological assessment of the solar power development 

project at Lat Krabang district, Bangkok, a 5MW power plant operate by B.Grimm Solar power. This 

development project used area for the installation of solar panels, road access and other buildings 

approximately 8.2 hectares. Project construction involves land clearance, levelling, etc. causing loss 

of vegetation. The clearance of vegetation and height limit will be restricted to the project site. In fact, 

a narrow path of clearing of vegetation or height limit is possibly require for an access route and 

under transmission lines throughout the operation phase. The proposed solar power plant site is 

located in a former aquaculture ponds that surrounding by other agricultural land such as intensive 

rice cultivation, aquaculture ponds, unused land with secondary growth and residential area. The 

conservation status in tern of area and wildlife within the project site and its immediate surroundings 

found to be poor, as the area is a modified habitat for human settlement and intensive agricultural 

practices. Despite, the project site is located within the lower central basin which is recognized to be 

the Important Bird Area (IBA) but does not fall in any of eco-sensitive areas such as national park, 

wildlife sanctuary area or conserve area. 

ADB’s Environment Safeguards recognizes that protecting and conserving biodiversity is of 

utmost importance. The proposed solar power plant will result in habitat loss for both migratory and 

resident species. Shy avifauna are likely to avoid the area due to the human activity. There may also 

be a shift in small and large bird community structure from the project area. During the construction, 

transportation of equipment and construction activities is very likely to disturb avifaunal species of 

the area, especially noise from construction and frequent movement of vehicles can also disturb the 

avifauna of the area. Some species may move out of the area to live in the neighboring areas where 

also has the same ecological conditions. However, when the construction is completed. Some bird 

species those are adaptable may come back to use the area surrounding the project site as for 

foraging ground, nesting or roosting site. The environmental impact of the project and its duration to 

avifauna can be assessed as follows. 
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7.1 Construction phase 

The survey of avian biodiversity and the content of this report are prepared during the 

proposed project was under construction, in which the project are scheduled to operating in 

December 2018. Therefore, the proposing measures to reduce impacts during the construction 

period found in this section are aimed to fulfill the completeness of the report and can be used as a 

guideline for the project manager to define measures to reduce the environment impact of other 

operations or minor construction within the project areas which will be possibly occurred in the future. 

The impacts of construction phase on ecology can be both direct in terms of vegetation and 

habitat loss/displacement and indirect due to increased noise and heavy equipment and vehicular 

movement which will be limited to construction phase only. Overall the impact significance is 

assessed to be minor. The impact would be temporary and limited to only approach roads and 

construction area. The impact on avifauna will have minor intensity with a local spread for a short 

duration which will result in an overall minor. However with proper implementation of suggested 

mitigation the impact may be reduced to negligible. Furthermore, the relevant measures for the 

construction phase shall be implemented again during the initiating of the landscape and green area 

improvement according to the biodiversity management plan or in the case of some facilities in the 

project area need to be repaired or scheduled to be maintenance after the power plant is starting on 

the operation. 

Mitigation Measures 

The following measures should be considered in the project design to mitigate the impact 

during construction phase due to the project: 

1) All project activities shall be undertaken with appropriate noise mitigation 

measures to avoid disturbance to human as well as avifauna population in the 

region. 

2) Activities generating high noise shall be restricted to day time and will be 

mitigated to minimize the noise level outside the site boundary. 
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3) Recovery of ground storey (mostly grasses and herbs) vegetation under the PV 

panels and in other places that do not need to remain cleared shall be 

encouraged to grow. 

4) Transportation of construction material shall be restricted to day time hours in 

order to minimize noise and disturbance to birds and other fauna in the area. 

5) General awareness regarding wildlife shall be enhanced through putting signage, 

posters, among the staff and laborers. 

6) Strict prohibition shall be implemented on trapping, hunting or injuring bird and 

wildlife present in and around the project site by the labor force and shall bring a 

penalty clause under contractual agreements. 

7) Camp and kitchen waste shall be collected in a manner that it does not attract 

birds and wild animals. 

8) Temporary barriers shall be installed on excavated areas. 

9) Planting native, fast growing trees on access roads and/ or in nearby areas which 

may also give an alternate habitat to the avifaunal species and maintain the 

ecological balance. 

10) Adequate amount of plantation shall be undertaken in the vicinity area (along the 

avenues, schools, community lands) which not only replenish the loss of tree and 

vegetation cover of the area but also enhance the green cover of the tree sparse 

region. 

11) Vehicles must be restricted to travelling on designated roadways to limit the 

ecological footprint of the proposed activity.  

 

7.2 Operation phase 

Impacts during operation phase are likely to be restricted to the maintenance activities within 

the project site include grass cutting or ground cover clearing in the open area, under PV arrays and 

from internal road network within site. Apart from a relatively small direct loss of habitat, the shading 

of the soil by the solar panels is likely to impact on small reptiles and invertebrates which are the food 
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for birds in these areas, as the shading is likely to alter soil temperatures which has direct implications 

for cold-blooded animals. Most reptiles and invertebrates are also sensitive to the amount of plant 

cover which is also likely to be affected by the PV arrays. At the same time, the presence of the arrays 

and electrical infrastructure would however create additional habitat for species which utilize such 

structures. Also during operation phase, solar photovoltaic power plant does not generate significant 

noise or air emissions to affect the avifaunal population of the area. This B. Grimm power project uses 

non-reflective type PV panels which were believed that causing less distraction to avian and wildlife 

in the other region. However there is potential for avian distraction due to glare/ reflection from other 

components of facilities within the site. In fact, long-term data is still necessary to confirm that non-

reflective types of PV panels and other components within the site do not really affect to birds and 

other organisms. Considered from the reference information to date, it is found that such these 

impacts are considered to have a low intensity, and an overall minor significance. Assuming the 

below-mentioned mitigation measures are implemented, the operation phase impact significance is 

reduced to negligible. 

Mitigation Measures 

The following measures should be considered in the project design to mitigate the impact 

during operation phase due to the project: 

1) Avoid using of chemical herbicide that will cause toxin residues in the environment 

that affect bird and wildlife resources in the project area. 

2) Vegetation clearing through bush cutting for maintenance activities shall be done 

manually wherever possible. 

3) Any cleared areas which do not have some vegetation cover to protect the soil 

shall be re-vegetated with locally occurring species and monitored to ensure 

recovery is taking place. 

4) Vegetation that needs to be reduced in height shall be mowed or brush-cut to an 

acceptable height, and not to ground level except where necessary. 

5) Planting native, fast growing trees, tall grass, shrubs and reeds (e.g. tall reeds 

(Phragmites sp.), Sesbania sp. and Cattails (Typha sp.)) on access roads, non-
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used and along the edge of the project area shall be applied to maintain suitable 

habitat for avifauna, if possible. Encourage local authorities to grow those 

particularly plants in nearby public areas such as schools and parks which may 

also give an alternate habitat to the faunal species especially the bird species and 

maintain the ecological balance.  

6) Recovery of ground storey (mostly grasses and herbs) vegetation under the PV 

panels and in other places that do not need to remain cleared shall be 

encouraged to grow. 

7) In case of solar panel replacement, new solar panels shall have an anti-reflective 

coating to minimize the light reflecting off of the panels so that there is very less 

impact due to glare from the panels. 

8) Signage shall put all around the project site to bring the awareness amongst the 

staff and laborers to be sensitive towards the birds and wildlife reside in the 

project area. 

9) Vehicles must be restricted to travelling on designated roadways to limit the 

ecological footprint of the proposed activity. 

10) The data of birds and other wildlife injure or death (e.g. cause by solar panel or 

mirror collision, roadkill, and electrocution) within the project area should be 

recorded and use for improve mitigation measures to reduce the impact on 

biological resources. 

11) A follow up assessment on avian biodiversity and species abundance within the 

project site and surrounding areas shall be conducted within one year after plant 

has been in operation and may repeat again in every 3-5 years. Conducting field 

surveys in an optimal season for both residential and migratory species is 

recommended. 

12) The relevant measures have mentioned in the construction phase shall be 

implemented again during the initiating of the landscape and green area 

improvement according to the biodiversity management plan or in the case of 

some facilities in the project area need to be repaired or annual maintenance.  
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8. BIODIVERSITY MANAGEMENT PLAN 

8.1 Ecological Baseline 

On IEE report, B.Grimm proposed that the Lat Krabang subproject has been dedicated land 

approximately 3,547 sq.m. to be the green area (see figure 4). Hence, this Biodiversity Management 

Plan (BMP) is prepared for supporting and enhancing an effort on conservation and protecting of 

avian biodiversity for the operational phases of the project. A range of managements and measures 

have been proposed in this report section are, to manage and support avian biodiversity relation to 

the Lat Krabang subproject which is located at Lat Krabang District, Bangkok. 

Based on the survey data, there were still relatively high diversity in term of bird species within 

the 1 km. radius area from the Lat Krabang subproject. In fact, it may not possible to manage the 

green area and restoration area of the proposed project to be suitable for all kind of birds as reason 

as each bird species may have different ecological niche and habitat preference. Growing large and 

tall trees can affect the efficiency of electricity production of solar cells and may cause damage to 

facilities in the project area. In order to maintain the ecological conditions to be appropriate for this 

situation, it is recommended that the dedicated area shall be managed and implemented to provide 

alternative foraging and roosting habitats or shelters for some resident and migratory species. In 

addition, Implementing and tracking the effect of these management and mitigation measures will be 

an essential element to ensuring that the proposed management plan is effective and the overall 

residual impacts on biodiversity of the project are minimized.  

Although the consultant did not find the globally threatened species such as Manchurian 

Reed Warblers (Acrocephalus tangorum) during avian surveys to fulfill the information of this report. 

However when considering other information, such as the bird habitats and environment surrounding 

of the project, the information on birdlife international website, and including with the number of bird 

species were found during the survey, indicating that the area surrounding Lat Krabang subproject 

is still important for the conservation of biodiversity. Therefore, it is a challenge effort to manage the 
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green area within the project site boundary to be able to support this migratory species as the winter 

habitat.  

The determination of the goal of green area management will strongly reflects the efforts of 

the project to be responsible for the conservation of biodiversity. In addition, the measures set out in 

this BMP are designed to provide alternative habitats for Manchurian Reed Warblers (Acrocephalus 

tangorum) and other Acrocephalus Warbler as well as to preserve natural habitat for other bird 

species (those utilize a similar habitat preference or same ecological niche) throughout the 

operational lifetime of the project facilities. Biodiversity Management Plan and monitoring measures 

were arranged including the monitoring plan for operational to be submitted as part of avian 

biodiversity assessment are shown in the Table 3-5 

The Biodiversity Management Plan (EMP) is aimed to: 

1) To listing ecological management practices to be adopted with the aim of developing 

and maintaining bird habitats within the project area and to provide a net gain for local biodiversity. 

2) To assist the B.Grimm’s environmental staffs in the preparation of an effectively various 

mitigation and management measures during the operational phase to minimize the ecological 

impacts determined in the Biodiversity and Ornithology Assessment;  

3) To ensure that the commitments and guidelines proposed on this report will be 

implemented throughout the project life. 

 

8.2 Ecological Enhancement Measures 

 

8.2.1 Habitat Enhancement 

1) The green area will be managed as a wetland habitat which is covered with high 

density of reeds and cattails for the lifetime of the proposed development to provide local biodiversity 

benefits. However, the height of vegetation must be control to not higher than 1.5 meters or the height 

that not to obscure the solar cell panel, which will affect the efficiency of electricity production as 

defined in IEE. 
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2) According to Round et al. (2003) and Bird et.al. (2012), the winter habitat of 

Manchurian Reed Warbler and other Acrocephalus warblers in Thailand is strong positive association  

with stands of mature Phragmites, reed swamp and semi-natural seasonally inundated grassland. 

Therefore, in order to create winter habitat for those species - the following plant species are 

recommended and will be used for green area planting: Tall reed (Phragmites sp.) or Kans grass 

(Saccharum sp.), Cattail (Typha sp.), Riverhemp (Sesbania sp.) and Umbrella Plant (Cyperus sp.) 

 

8.2.2 A hedgerow along the access road, fence and concrete ditches will be planted in order 

to provide foraging and nesting opportunities as well as increased perches for birds. Some 

recommended plants can be grown for a hedgerow include Vetiver Grass (Vetiveria Zizanioides 

Nash), Banyan tree (Ficus annulata), Moke (Wrightia religiosa Benth), Satinwood (Murraya 

paniculata) and banana (Musa sp.) 

 

8.2.3 Recovery of ground storey (mostly grasses and herbs) vegetation under the PV panels 

and in the other places that do not need to remain cleared shall be encouraged to grow in order to 

prevent the soil from erosion and to maintain local biodiversity benefits. 

 

8.2.4 Avoid using of chemical herbicide that will cause toxin residues in the environment that 

affect bird and wildlife resources in the project area, vegetation that needs to be reduced in height 

shall be mowed or brush-cut to an acceptable height, and not to ground level except where 

necessary. 

 

8.3 Ecological Monitoring 

8.3.1 The development of the biodiversity interest of the site will be monitored over time by 

a suitably experienced ecologist. A walkover survey will be undertaken between November and 

December in years 1, 3, 5 and 10 after the project staring operation. This will involve an inspection of 

the wetland habitats and hedgerows to ensure that they are being managed in a manner suitable for 

the enhancement of avian biodiversity and environmental interest. The survey will produce a species 
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list of bird that found in the proposed project areas and will also record evidence of breeding birds 

using the site. 

8.3.2 The results of the monitoring visits will be used to inform future changes in management 

and the need or otherwise to replace vegetation grow in the green area or hedgerow plants. 

8.3.3 Despite, this B. Grimm power project uses non-reflective type PV panels which were 

believed that causing less distraction to avian and wildlife in the other region. However, long-term 

follow-up measure is still necessary to see how various structures of this solar power plants and any 

other activities in the site will affect any particularly bird species or wildlife populations in the area. 

The data of birds and other wildlife injure or death (e.g. cause by mirror collision, roadkill, and 

electrocution) within the project area should be officially recorded and use for improve management 

measures to reduce the impact on biological resources. (Detail of data collecting form shows in 

Appendix B) 

8.3.4 The management plan will be amended based on the monitoring recommendations 

(including amending the green area management regime if necessary). Where required, further 

remedial measures will be identified and implemented. 

 

8.4 Indicative Management Schedule 

The following management program shows possible months in which activities will 

commence within the first planting period and subsequent years after the project staring operation. 

 

Table 3: Initial Habitat Enhancement Year 1 

Management Activities M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

1. Preparation of the green area 

to be wetland to provide suitable 

conditions for the growth of 

reeds and cattails 

x x x x         

2. Transplants wetland species 

into green area 

   x x x x x     
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Table 3: Initial Habitat Enhancement Year 1 (cont.) 

Management Activities M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

3. Hedgerow planting along the 

access road, fence and concrete 

ditches 

x x x x x x       

4. Recovery of ground storey 

(mostly grasses and herbs) 

vegetation under the PV panels 

and in other places that do not 

need to remain cleared 

x x x x x x       

5. Replacement of any dead, 

dying or diseased plants in all 

planting area. 

   x x x x x x    

6. Checks by contractor through 

the initial main-tenance period, to 

comprise weed clearance, 

trimming to limit height, watering, 

checking stakes and ties and 

pruning if necessary. 

  x  x  x  x  x  

7. Follow up monitoring on avian 

biodiversity and species 

abundance within the project site 

and surrounding areas by a 

suitably experienced ecologist. 

*Field surveys shall be 

conducted during an optimal 

season for both resident and 

migratory species (between Nov-

Jan is recommended). 

          x x 
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Table 4: Annual Management Year 2 

Management Activities M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

1. Light cutting/topping of all 

vegetation where necessary to 

maintain the project area to be 

good environment. Further cuts 

may be required depending on 

growth rates. 

   x    x     

2. Replacement or trans-plant of 

any dead, dying or diseased 

plants in the green area to 

maintain a good condition for bird 

habitat  

x x       x x   

3. Checks by contractor through 

the initial main-tenance period, to 

comprise weed clearance, 

trimming to limit height, watering, 

checking stakes and ties and 

pruning if necessary. 

  x  x  x  x  x  

4. Follow up monitoring on avian 

biodiversity and species 

abundance within the project site 

and surrounding areas by a 

suitably experienced ecologist. 

*If possible and field surveys shall 

be conducted during an optimal 

season for both resident and 

migratory species (between Nov-

Jan is recommended). 

          x x 
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Table 5: Future Annual Management (Year 3 onwards) 

Management Activities M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

1. Mowed or brush-cut 

Vegetation in the project area 

that needs to be reduced in 

height where necessary to 

maintain the project area to be 

good environment. Further cuts 

may be required depending on 

growth rates. 

x   x   x   x   

2. the density and condition of 

vegetation especially in the 

green areas which is dedicated 

to be wetland habitat , must also 

be ongoing monitor and take 

actions (e.g. transplantation and 

replacement with new 

vegetation) to ensure that the 

condition of wetland still being 

suited for bird habitat. 

x    x    x    

3. Follow up monitoring on avian 

biodiversity and species 

abundance within the project site 

and surrounding areas by a 

suitably experienced ecologist. 

*Field surveys shall be 

conducted during an optimal 

season for both resident and 

migratory species (between Nov-

Jan is recommended). 

          x x 
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Figure 4: Dedicated green area and restoration area identified by B.Grimm for the Lat Krabang 

subproject
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APPENDIX – A 

eBird Field Checklist



Date:
Start Time: 

Duration: 
Distance: 

Party Size: 
Notes: 

eBird Field Checklist 
Lat Krabang paddies

, Krung Thep Maha Nakhon [Bangkok], TH

ebird.org/hotspot/L2114765

136 species (+15 other taxa) - Year-round, Past 

10 Years

This checklist is generated with data 

from eBird (ebird.org), a global 

database of bird sightings from birders 

like you. If you enjoy this checklist, 

please consider contributing your 

sightings to eBird. It is 100% free to 

take part, and your observations will 

help support birders, researchers, and 

conservationists worldwide.

Go to ebird.org to learn more!

Waterfowl
___Lesser Whistling-Duck
___Cotton Pygmy-Goose
Grebes
___Little Grebe
Pigeons and Doves
___Rock Pigeon
___Red Collared-Dove
___Spotted Dove
___Zebra Dove
___Pink-necked Pigeon
Cuckoos
___Greater Coucal
___Lesser Coucal
___Chestnut-winged Cuckoo
___Asian Koel
___Plaintive Cuckoo
Swifts
___Germain's Swiftlet
___House Swift
___Asian Palm-Swift
Rails, Gallinules, and Allies
___Slaty-breasted Rail
___Eurasian Moorhen
___Gray-headed Swamphen
___moorhen/coot/gallinule sp.
___Watercock
___White-breasted Waterhen
___White-browed Crake
___Ruddy-breasted Crake

___Baillon's Crake
Shorebirds
___Black-winged Stilt
___Gray-headed Lapwing
___Red-wattled Lapwing
___Little Ringed Plover
___Greater Painted-Snipe
___Pheasant-tailed Jacana
___Bronze-winged Jacana
___Black-tailed Godwit
___Temminck's Stint
___Long-toed Stint
___Common Snipe
___Pin-tailed Snipe
___Common/Pin-tailed Snipe
___Pin-tailed/Swinhoe's Snipe
___snipe sp.
___Common Sandpiper
___Green Sandpiper
___Common Greenshank
___Marsh Sandpiper
___Wood Sandpiper
___Barred Buttonquail
___Oriental Pratincole
Gulls, Terns, and Skimmers
___White-winged Tern
___Whiskered Tern
Storks
___Asian Openbill
___Painted Stork



Cormorants and Anhingas
___Oriental Darter
___Little Cormorant
___Indian Cormorant
___Little/Indian Cormorant
___cormorant sp.
Pelicans
___Spot-billed Pelican
Herons, Ibis, and Allies
___Great Bittern
___Yellow Bittern
___Cinnamon Bittern
___Black Bittern
___Gray Heron
___Purple Heron
___Great Egret
___Intermediate Egret
___Great/Intermediate Egret
___Little Egret
___Cattle Egret
___white egret sp.
___Indian Pond-Heron
___Chinese Pond-Heron
___Javan Pond-Heron
___pond-heron sp.
___Black-crowned Night-Heron
___Glossy Ibis
___Black-headed Ibis
Vultures, Hawks, and Allies
___Black-winged Kite

___Eastern Marsh-Harrier
___Pied Harrier
___Brahminy Kite
Kingfishers
___Common Kingfisher
___Stork-billed Kingfisher
___White-throated Kingfisher
___Black-capped Kingfisher
___Collared Kingfisher
Bee-eaters, Rollers, and Allies
___Green Bee-eater
___Blue-tailed Bee-eater
___Indian Roller
Barbets and Toucans
___Coppersmith Barbet
Woodpeckers
___Eurasian Wryneck
Falcons and Caracaras
___Eurasian Kestrel
___Peregrine Falcon
Ioras
___Common Iora
Shrikes
___Brown Shrike
___Long-tailed Shrike
Old World Orioles
___Black-naped Oriole
Drongos
___Black Drongo

Fantails
___Malaysian Pied-Fantail
Jays, Magpies, Crows, and Ravens
___Large-billed Crow
Larks
___Oriental Skylark
Martins and Swallows
___Bank Swallow
___Barn Swallow
___Barn/Pacific Swallow
___Red-rumped Swallow
___Asian House-Martin
Bulbuls
___Stripe-throated Bulbul
___Yellow-vented Bulbul
___Streak-eared Bulbul
Leaf Warblers
___Yellow-browed Warbler
___Dusky Warbler
Reed Warblers and Allies
___Thick-billed Warbler
___Black-browed Reed Warbler
___Oriental Reed Warbler
Grassbirds and Allies
___Pallas's Grasshopper-Warbler
___Baikal Bush Warbler
___Locustella sp.
Cisticolas and Allies
___Yellow-bellied Prinia
___Plain Prinia

This field checklist was generated using eBird (ebird.org) 



___Zitting Cisticola
Old World Flycatchers
___Oriental Magpie-Robin
___Bluethroat
___Siberian Rubythroat
___Siberian Stonechat
Starlings and Mynas
___Black-collared Starling
___Asian Pied Starling
___Chestnut-tailed Starling
___Common Myna
___Great Myna
Sunbirds and Spiderhunters
___Plain-throated Sunbird
___Olive-backed Sunbird
Wagtails and Pipits
___Gray Wagtail
___Eastern Yellow Wagtail
___Western/Eastern Yellow Wagtail
___wagtail sp.
___Richard's Pipit
___Paddyfield Pipit
___Olive-backed Pipit
___Red-throated Pipit
Old World Buntings
___Yellow-breasted Bunting
Old World Sparrows
___House Sparrow
___Plain-backed Sparrow
___Eurasian Tree Sparrow

Weavers and Allies
___Streaked Weaver
___Baya Weaver
___Asian Golden Weaver
___Ploceus sp.
Estrildids
___Red Avadavat
___White-rumped Munia
___Scaly-breasted Munia
___Chestnut Munia
Others
___passerine sp.

This field checklist was generated using eBird (ebird.org) 



Date:
Start Time: 

Duration: 
Distance: 

Party Size: 
Notes: 

eBird Field Checklist 
Khlong Luang Phaeng paddies-

-east of Chaiyanuchit Canal
, Chachoengsao, TH

ebird.org/hotspot/L4600757

51 species (+2 other taxa) - Year-round, Past 

10 Years

This checklist is generated with data 

from eBird (ebird.org), a global 

database of bird sightings from birders 

like you. If you enjoy this checklist, 

please consider contributing your 

sightings to eBird. It is 100% free to 

take part, and your observations will 

help support birders, researchers, and 

conservationists worldwide.

Go to ebird.org to learn more!

Waterfowl
___Lesser Whistling-Duck
Grebes
___Little Grebe
Pigeons and Doves
___Rock Pigeon
___Red Collared-Dove
___Spotted Dove
___Zebra Dove
Cuckoos
___Greater Coucal
___Asian Koel
___Plaintive Cuckoo
Shorebirds
___Black-winged Stilt
___Gray-headed Lapwing
___Red-wattled Lapwing
___Long-toed Stint
___Common Greenshank
___Marsh Sandpiper
___Wood Sandpiper
___Oriental Pratincole
Gulls, Terns, and Skimmers
___tern sp.
Storks
___Asian Openbill
Cormorants and Anhingas
___Oriental Darter
___Little Cormorant
___Indian Cormorant

Herons, Ibis, and Allies
___Purple Heron
___Great Egret
___Little Egret
___Cattle Egret
___Javan Pond-Heron
___pond-heron sp.
Vultures, Hawks, and Allies
___Black-winged Kite
___Eastern Marsh-Harrier
___Pied Harrier
Bee-eaters, Rollers, and Allies
___Blue-tailed Bee-eater
___Indian Roller
Barbets and Toucans
___Coppersmith Barbet
Shrikes
___Brown Shrike
___Long-tailed Shrike
Drongos
___Black Drongo
Martins and Swallows
___Bank Swallow
___Barn Swallow
Reed Warblers and Allies
___Black-browed Reed Warbler
Cisticolas and Allies
___Plain Prinia
___Zitting Cisticola



Old World Flycatchers
___Siberian Stonechat
Starlings and Mynas
___Chestnut-tailed Starling
___Common Myna
___Great Myna
Wagtails and Pipits
___Eastern Yellow Wagtail
___Paddyfield Pipit
Old World Sparrows
___Plain-backed Sparrow
Weavers and Allies
___Baya Weaver
___Asian Golden Weaver
Estrildids
___Red Avadavat
___Scaly-breasted Munia

This field checklist was generated using eBird (ebird.org) 



 

 

 

 

 

 

APPENDIX – B 

Birds and Other Wildlife Injure or Die in the Project Area Data Sheet 



Sheet No. ………… 

แบบบันทกึข้อมูลการพบนกหรือสัตว์ป่าบาดเจ็บหรือตายในพืน้ท่ีโครงการ  

(Birds and Other Wildlife Injure or Die in the Project Area Data Sheet) 

1.B.Grimm power subproject site:  1) ไทรน้อย Sai Noi  / 2) หนองจอก Nong Chok / 3) ลาดกระบงั Lat Krabang 

2.วนัท่ี/เวลา (Date/Time): 3.ชนิดนก (Species): 

4.จดุท่ีพบ (place): 

 

5.โปรดระบสุาเหตขุองการบาดเจ็บหรือตาย ทัง้นีส้าเหตท่ีุเก่ียวข้องกบัการดําเนินการ ได้แก่ นกบินชนกระจกหรือแผงโซลา่เซล 
ถกูรถชนในพืน้ท่ีโครงการ หรือถกูไฟฟ้าดดู เป็นต้น (Please specify the cause of injury or death. The causes related to 

the operation are solar panel or mirror collision, roadkill, and electrocution): 

 

 

6.หมายเหต ุ(Additional annotation): 

 

 

7.รูปภาพประกอบ (Image) : 
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