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Thailand



Thailand is home to 148 

bat species, representing 

47 genera and 10 families, 

accounting for 

approximately 10% of the 

world’s bat species 

(updated in 2023).

How may bat species in Thailand?



Background & One Health Context



TRANSBOUNDARY CORRIDOR

CHANTHABURI PROVINCE
THAILAND-CAMBODIA

BORDER REGION

Study area and Habitats Chantaburi Province

1) Pong Nam Ron Sub-district

2) Soi Dao Sub-district

Habitat

1) Cave

2) Orchards



METHODOLOGY: SURVEY DESIGN & HABITATS

HABITAT I : CAVE  

Natural Reservoir Hubs

HABITAT II :ORCHARD

Agricultural Interface

Role: Primary roosting habitats providing stable 
environments for year-round resident species.

Interface: Site of frequent human contact through 
tourism and Buddhist activities.

Role: Secondary foraging and seasonal roosting 
habitats for transitional indicator species.

Risk: Dynamic seasonal community shifts creating 
periodic pulses of viral spillover potential.

DURATION: FULL STUDY SPANNING 2 years,   (2024–2025)

COVERING DISTINCT DRY AND WET SEASONAL CYCLES.



Study Area and Habitats:

1.Thum-Sarika Temple 2.Thum-Khao-Keaw Temple

Chantaburi Province

Pong Nam Ron & Soi Dao Sub-districtCAVE



Study Area and Habitats:
Chantaburi Province

Pong Nam Ron & Soi Dao Sub-districtORCHARDS

2.Durian, Logan, Mango Orchard1.Khao-Soi-Dao-Nue Temple



Measurement & Data Collection 

Equipments for collecting data

Identify & Measurement the bat Characteristics



Collecting Sample

Oral Swab

Rectal Swab

Wing tissue by biopsy punch

Ectoparasite



Study Framework

Prevent



Methodology: Analytical Framework

Ecological Assessment



Results: Species Diversity & Seasonality

TAXONOMIC DIVERSITY

Total 492 individual bats

16 Species, 8 Genera, and 5 Families
Scientific Name Family

Hipposideros armiger Hipposideridae

Hipposideros cineraceus Hipposideridae

Hipposideros galeritus Hipposideridae

Hipposideros gentilis Hipposideridae

Hipposideros larvatus Hipposideridae

Cynopterus cf. brachyotis Pteropodidae

Cynopterus sphinx Pteropodidae

Eonycteris spelaea Pteropodidae

Macroglossus sobrinus Pteropodidae

Rousettus leschenaultii Pteropodidae

Rhinolophus malayanus Rhinolophidae

Rhinolophus pusillus Rhinolophidae

Rhinolophus shameli Rhinolophidae

Rhinolophus thomasi Rhinolophidae

Myotis siligorensis Vespertilionidae

Taphozous melanopogon Emballonuridae

5 sp.

5 sp.

4 sp.

1 sp.

1 sp.



Results: Species Diversity & Seasonality

distinct bat species 
recorded
across both  
cave systems and 
agricultural orchards.

TAXONOMIC DIVERSITY

1   
6

Species

A complex ecological landscape with a vast capacity for viral maintenance

Core 
Residents

Seasonal
Specialists

Intermittent
Transients

Total 492 individual bats

8 Genera

5 Families 

5 sp..

3 sp..

8 sp..



KEY RESULTS: SPECIES DIVERSITY & SEASONALITY

Seasonal Identity as a Dominant Driver

Core Ecological Link: Seasonal identity explains 

74% of bat community variance (R²=0.74, p<0.001) 

providing the statistical foundation for evidence-

based surveillance scheduling.

Permutation multivariate analysis of variance (PERMANOVA)

• Community composition shows 

clear divergence between seasons.

• Dry and wet season assemblages 

are significantly different.

• Temporal shifts drive the 

colonization of orchards by 

specific indicator species.



KEY RESULTS: SPECIES DIVERSITY & SEASONALITY

Non-metric Multidimensional Scaling (NMDS) is a statistical ordination method used to 

visualize similarities or differences in biological communities.

Note: 

*Points located close together 

indicate similar community 

composition.

*Points located farther apart 

indicate greater differences in 

community composition.



• Alpha Diversity Stability: Overall 
species richness remained broadly 
constant between wet and dry 
seasons.

• Beta Diversity Turnover: Significant 
shifts in species identities; who is 
present changes even if total count 
doesn't.

• Risk Implication: Standard richness 
metrics mask critical seasonal 
restructuring events in viral 
reservoirs.

The Stability vs. Turnover Paradox

KEY RESULTS: SPECIES DIVERSITY & SEASONALITY



HABITAT-BASED RISK GRADIENT
CHANTHABURI STUDY | 2024–2025

Cave Systems: Stable Reservoirs

Stable Baseline: Year-round viral maintenance by resident colonies.

Core Species: T. melanopogon provides a constant viral reservoir.

Risk Profile: Low-frequency but continuous exposure (guano collectors).

Agricultural Orchards: Seasonal Pulses

Dynamic Pulse: High-intensity viral risk during seasonal influx periods.

Indicator Species: H. larvatus and R. pusillus create risk spikes.

Risk Profile: High-intensity windows coinciding with agricultural work.

COMPARATIVE VIRAL RISK INTENSITY BY HABITAT & SEASON

Critical Insight: Human exposure risk peaks sharply when seasonal indicator species colonize orchards, creating a temporal spillover window that demands targeted biosecurity interventions.

KEY RESULTS: 



KEY RESULTS: The Seasonal Threat: Peak Spillover Risk



KEY RESULTS: 

ONE HEALTH 

INSIGHT
The physiological resilience of T. melanopogon ensures a stable, year-round baseline for zoonotic viral risk in cave-adjacent communities. 

Habitat Fidelity: Primary year-round resident in cave systems 

across Chanthaburi.

Spatial Consistency: Maintains high abundance in both dry and wet 

seasons within stable roosts.

Ecological Stability & Presence

Body Condition Index: Calculated as the residual of body mass 

regressed on forearm length.

Seasonal Stability: T. melanopogon exhibited stable BCI metrics 

regardless of seasonal environmental shifts.

Physiological Resilience (BCI)

Láibīn Virus: Confirmed/candidate reservoir for this hantavirus 

(Family Hantaviridae). + Coronavirus

Exposure Route: Risk to tourists and Buddhist activities through 

contact with urine or aerosolized fecal particles.

Taphozous melanopogon as a Stable Reservoir 

CHANTHABURI STUDY | 2024–2025 

Pathogen Association

Black-bearded tomb bat



Hipposideros larvatus

Intermediate Roundleaf Bat

• Primary indicator for wet/transitional season 
community shifts in agricultural zones.

• Utilizes an orchard area for seasonal 
foraging.

• Significant seasonal influx creates dense 
population pockets during peak fruit cycles.

KEY RESULTS: Seasonal Indicator Species in Orchards
CHANTHABURI STUDY | 2024–2025  

Rhinolophus pusillus

Least Horseshoe Bat

• Key indicator species associated with 
heightened viral spillover risk windows.

• Strong temporal overlap with H. larvatus, 
intensifying the seasonal risk profile.

• Maintains high contact potential with both 
humans and domestic animals in orchard 
settings.



Scientific Name Family

1. Hipposideros armiger Hipposideridae

Hipposideros cineraceus Hipposideridae

Hipposideros galeritus Hipposideridae

Hipposideros gentilis Hipposideridae

2. Hipposideros larvatus Hipposideridae

Cynopterus cf. brachyotis Pteropodidae

3.Cynopterus sphinx Pteropodidae

Eonycteris spelaea Pteropodidae

Macroglossus sobrinus Pteropodidae

Rousettus leschenaultii Pteropodidae

Rhinolophus malayanus Rhinolophidae

Rhinolophus pusillus Rhinolophidae

4 Rhinolophus shameli Rhinolophidae

Rhinolophus thomasi Rhinolophidae

Myotis siligorensis Vespertilionidae

5. Taphozous melanopogon Emballonuridae

How many bat species reported in 

the project have been found to 

carry diseases (CoV) in Thailand?



Black-bearded tomb bat

Taphozous melanopogon



Hipposideros larvatus

Intermediate Roundleaf Bat



Rhinolophus pusillus

Least Horseshoe Bat



INTEGRATED SPILLOVER RISK MODEL
CHANTHABURI STUDY | 2024–2025

SEASON DOMINANT BAT SPECIES HABITAT INTERFACE
PRIMARY VIRAL 

THREAT
RISK DYNAMICS

Dry Season T. melanopogon Cave Systems

Láibīn virus

(Family 

Hantaviridae)

BASELINE

Wet Season H. larvatus, R. pusillus

+ T. melanopogon

SARSr-

Betacoronavirus

+ Hantavirus

SEASONAL PULSE

Year-Round Cave Systems Hantaviridae CONTINUOUS

Orchards +    Caves

KEY RESULTS: 

T. melanopogon

Hantavirus+CoV

Hantavirus+

Nipah virus+CoV

Hantavirus+CoV



CONCLUSION: 

OVERVIEW

HantaVirus+

CoV

Nipah virus+

CoV

CoV





Distribution of viral abundance at the family level in bat populations, categorized by virus families, 
genome type, geographic location, and season. Blank cell = no virus detected. 

SD: SOI DAO, PN: PONG NAM RON, WK: WIANG KAEN, MF: MAE FAH LUANG.



Overview of mammal-associated viral 
species abundance detected in bats. 
Viral abundance in each sequencing 
library was calculated and normalized 
as reads per million (RPM) of total 
mapped reads and is represented 
using a light green-to-blue gradient 
scale, where darker blue indicates 
higher abundance. The heatmap
annotations indicate bat species, 
sampling season, and province of 
sample collection.
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