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An investigation of the impacts of air pollution on bird species 
richness and abundance in urban habitats in Phnom Penh city

CHIM Samhaiy

Recent Master’s Theses 

This section presents the abstracts of research theses produced by Royal University of Phnom Penh graduates recently awarded the 
degree of Masters of Science in Biodiversity Conservation. The abstracts have been edited for English and brevity.

Abstract
Birds are a valuable natural resource as they provide a variety of important ecosystem services and contribute to society 
in many ways. As air pollution may threaten birds in urban areas but remains unstudied in Cambodia, the aim of my 
study was to investigate relationships between air quality and the species richness and abundance of birds at two 
sites in Phnom Penh. I conducted sampling at the Royal University of Phnom Penh (RUPP) and the Royal University 
of Agriculture (RUA) from February to May 2022. Air quality data including levels of particular matt er 2.5 (PM2.5), 
sulphur dioxide (SO2), nitrogen dioxide (NO2) and ozone (O3) were obtained from nearby monitoring stations, whereas 
point counts were used to register the number and identity of bird species in each area. This resulted in 11,190 birds 
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Ecological characteristics and temporal dynamics of mosquito 
species in Mondulkiri Province, Cambodia   

DOEURK Bros

Abstract
Over 290 mosquito species are known in Cambodia, including some species which have medical and veterinary impor-
tance. As land use changes such as deforestation may aff ect the diversity and ecology of mosquitoes but is poorly 
understood in Cambodia, we explored patt erns in the diversity, relative abundance and biting behaviour of mosquitoes 
at ten sites in Kaoh Nheaek district, Mondulkiri Province. To achieve this, we collected mosquitoes each month for 11 
months at three sites in villages and seven sites in forest areas within the district in 2020. Double net traps baited with 
human odour were used at nine sites, whereas this and the same trap baited with cow odour were employed at the 

representing 34 species being recorded at RUPP and 7,144 birds belonging to 46 species being recorded at RUA. Non-
parametric tests were used to test for diff erences between the two sites, whereas logistic regression was employed to 
explore associations between species richness and abundance and air quality, including the use of Akaike information 
criterion values for model selection. These revealed that bird species richness and diversity were signifi cantly greater 
at RUA, whereas their abundance was signifi cantly greater at RUPP. Levels of PM2.5, SO2, NO2 and O3 were signifi -
cantly greater at RUA, although the levels recorded at both sites were lower than government standards. When the data 
were pooled, the best model suggested that SO2 was negatively associated with bird species richness and abundance, 
although the best model for RUPP alone suggested that species richness was negatively correlated with O3 and the best 
model for RUA suggested O3 was negatively correlated with abundance.
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Abstract
Macroinvertebrates are a key component of freshwater ecosystems and are often used as indicator species in water 
quality assessments. Despite recent research, they remain poorly documented in protected areas in Cambodia. The 
aim of my study was to investigate macroinvertebrate assemblages in Phnom Nam Lyr Wildlife Sanctuary (Mondulkiri 
Province) and explore their relationships to selected environmental variables (physical and chemical). To achieve this, 
I used hand-nets and artifi cial substrate traps to collect samples of macroinvertebrates at multiple locations on three 
streams within the wildlife sanctuary in March and April 2022. Environmental variables were measured at each loca-

Assessment of macroinvertebrate biodiversity in Phnom Nam Lyr, 
Mondulkiri Province     
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tenth site. A total of 54,680 mosquitoes representing 119 species formed in 16 genera were collected. Three species, Culex 
vishnui.g, Aedes albopictus and Anopheles dirus, accounted for 35.4% of mosquitoes collected at the nine sites baited with 
human odour alone. These taxa are important for public health, being vectors for Japanese encephalitis virus, dengue 
virus and malaria parasites, respectively. Their daily biting patt erns also diff ered signifi cantly, although all three were 
observed during the day and at night which means they could infect humans at any time. Our results indicate that 
mosquito diversity is lower in villages compared to forest areas. Many species occurred in similar proportions between 
traps baited with human and cow odours and since these occurred in villages as well as forests, they could potentially 
act as bridge vectors. Our results suggest that the study area, which remains a hotspot for malaria, could pose a risk 
of arbovirus transmission from animals to humans. They also suggest that the dominant species, Cx. vishnui.g and Ae. 
albopictus, may be associated with human disturbance.
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Abstract
Bats and other non-volant small mammals play important roles in regulating forest ecosystems through plant pollina-
tion, seed dispersal and arthropod suppression. The aim of my study was to investigate the species richness, abundance 
and diversity of bats and small mammals inhabiting forest areas of Phnom Tamao Zoological Park and Wildlife Rescue 
Centre, Takeo Province and compare assemblages of these taxa between forest interior and forest edge habitats. To 

Bat and small mammal diversity in the Phnom Tamao forest, 
Takeo Province, Cambodia

PHANN Sam Ath

tion using handheld probes and standard protocols for habitat assessments. This resulted in the collection of 2,118 
macroinvertebrates (1,665 insects, 252 molluscs and 201 crustaceans) representing 62 families and 15 orders. Members 
of the Ephemeroptera were the most common taxa found (particularly members of the Caenidae) with 629 individ-
uals, whereas lepidopteran taxa were among the rarest, with only two individuals. Across all sampling sites, the mean 
abundance of macroinvertebrates was 118 ± 38 individuals, whereas mean species richness was 21 ± 5 species and the 
mean Shannon diversity value was 2.5 ± 0.5. No signifi cant diff erences were found between the streams in terms of 
these measures. Macroinvertebrate abundance was positively associated with dissolved oxygen levels and negatively 
associated with water temperature, whereas Shannon diversity values were positively associated with the proportion 
of bamboo present and negatively associated with the percentage cover of large stones (>255 mm) within the stream 
substrates. My fi ndings provide a useful baseline for future studies and monitoring of macroinvertebrates inhabiting 
Phnom Nam Lyr Wildlife Sanctuary.

 
  

   
   

  
  

    
      
    Cynopterus

sphinx   Megaderma spasma 
( ) Rhinolophus acuminatus ( ) Kerivoula picta ( )  K. cf. hardwickii ( )  

 Tupaia belangeri  ( ) 
 Tamiops rodolphii ( )  Rattus tanezumi ( )  Maxomys surifer 

( )  Callosciurus finlaysonii ( )  R. argentiventer  

R. exulans,  Menetes berdmorei   
  

     
  

    



© Centre for Biodiversity Conservation, Phnom Penh

76 Thesis abstracts

Cambodian Journal of Natural History 2023 (1) 72–77

Assessing spatial and seasonal patterns of fi sh diversity of 
artisanal fi sheries in the Sre Ambel River system

YON Tony

achieve this, I sampled bats and small mammals at six forest interior and six forest edge locations at the site in April 
2022 using mist nets, harp traps and cage traps. A total of 119 bats representing fi ve species and 24 small mammals 
representing eight species were recorded. Among the bats recorded, Cynopterus sphinx was the most common species 
with 101 individuals, followed by Megaderma spasma (nine), Rhinolophus acuminatus (six), Kerivoula picta (two) and K. 
cf. hardwickii (one). Among the other small mammals, Tupaia belangeri was the most abundant species with nine indi-
viduals, followed by Tamiops rodolphii (four), Ratt us tanezumi (three), Maxomys surifer (three), Callosciurus fi nlaysonii 
(two) and R. argentiventer, R. exulans and Menetes berdmorei, each with one individual apiece. The distribution of bats 
and small mammals in the forests of Phnom Tamao was not homogenous. While there was no signifi cant diff erence in 
the diversity of these groups between forest edge and forest interior habitats, their composition did diff er, with lower 
abundance and species richness observed in forest edge habitats. Habitat diff erences play an important role in struc-
turing the structure and composition of bat and non-volant small mammal assemblages in the forests of Phnom Tamao.
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Abstract
Small-scale fi sheries provide a signifi cant portion of the protein required by many people in Cambodia. However, 
government resources for fi sheries management are limited and traditionally dedicated to more important fi sheries, 
leaving small-scale fi sheries largely under-managed and susceptible to overfi shing. Co-management arrangements, 
whereby government agencies transfer some authority for management to local communities, represent one solution 
but are hindered by a lack of standardized data collection, which is necessary for informed management. My thesis 
describes a citizen science initiative involving 15 fi shers from four villages which was developed for a community 
fi shery in the Sre Ambel River system in southern Cambodia. My study objectives were to determine variation in 
harvests across the river system and to compare harvests over time. Over one year of monitoring, data from 70,778 fi sh 
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representing 151 species arranged in 60 families and 27 orders were recorded. More than ten types of fi shing gear were 
documented, although as gillnets were most commonly used, these data were employed for comparative analyses. The 
upper reaches of the Kampong Som River were most species rich, followed by the estuarine-infl uenced mainstem of 
the Sre Ambel River. The middle reaches of the Kampong Som River and the eastern Kaong River were less speciose by 
comparison. Catch rates were similar between these, except for the middle reaches of the Kampong Som River, which 
were signifi cantly lower. Although fi shing eff ort was signifi cantly greater during the wet season, species richness and 
catch rates were greater in the dry season. These data may be used to evaluate the response of the fi shery to future 
actions, allowing for an adaptable approach to management.


