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CHAPTER 3 

Bird abundance in the Thale Noi non-hunting area 

3.1 Studies completed 

 Graphical and statistical methods were applied for incidence rates of resident birds on 

three studies. The first study examined distribution of 49 resident birds by using 

mosaic plots and bubble charts. The manuscript has been accepted for publication in 

the Journal of International Society for Southeast Asian Agricultural Science volume 

17 No.2: 95-103, 2011 under title “Distribution of Resident Birds in a Protected 

Tropical Habitat in South Thailand”. 

The second study aimed to identify groups of resident birds characterizing behaviours 

of the birds that reflected habitats and food by using factor analysis (Lattin et al., 

2003). The manuscript has been accepted for publication in the Journal of 

Sustainability Science and Management volume 7 No.1: 42-48, 2012 under title “Bird 

Assemblages in the Thale Noi Non-Hunting Area, Southern Thailand”. 

The third study investigated methods for identifying daily incidence rates for bird 

species. The manuscript has been developed for further publication. 
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3.2 Published paper on the first study 
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3.3 Published paper on the second study 
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3.4 Results on the third study 

Box plots (Figure 3.1) showed that the Cattle Egret was seen at every location in 

every season. Greater Coucal was seen with the lowest average, 3 individuals per day, 

whereas Lesser Whistling-Duck was seen with the highest average, 448 individuals 

per day. The eight others labeled with asterisks (*) were not seen in at least 25 % of 

the quarterly periods. Mean was higher than median in every species indicating 

skewed distribution. Therefore mean are directly not informative itself for 

summarizing the data. The negative binomial GLM and additive log-linear model are 

thus considered for further analysis of these data. 

 

Figure 3.1 Box plots showing distributions of incidence rates of the 23 resident bird species, 

black and grey vertical stripes show median and mean incidence rates, 

respectively, black dots show outliers, The labeled species(*) show they have zero 

numbers for at least 25 % incidence rate calculated.  
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The incidence rates are classified by 4 seasons, 7 sites, and 4 years, giving samples of 

size 112 for each of the 23 resident bird species. We consider a model with three 

factors (species, site and season) 

 

Figure 3.2 Residual plots for negative binomial and log-linear models 

Figure 3.2 shows residuals plots for negative binomial and log-linear models. The 

negative binomial model (left panel) is not satisfactory even with a very small 

estimate for θ. In addition, residual deviance (3490.1) is still more than its degrees of 

freedom (2526). It leads to consider an alternative additive linear model similar to that 

for analysis of pneumonia incidence rates (Kongchouy et al., 2010). We fit a linear 

model with transformed outcome and three additive factors. This model (right panel) 

gives a better fit. The normality assumption is reasonable apart from a few high 

outliers. 
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Figure 3.3 Daily incidence rates for each bird species adjusted for season and site 

                 factors 

This graph shows confidence intervals for adjusted incidence rates based on log-linear 

model. The horizontal line shows overall mean incidence rate from model (33.76 

individuals per day). The confidence intervals also classified resident birds as above 

mean, below mean, or not evidently different from mean, for each species studied. 

The means of the data indicated average of each species separately on its own as if 

there appeared only one species at that time, whereas the means from model indicated 

average of each species which appeared naturally with others. Therefore the means 

from the model indicated incidence rates for each bird species adjusted for season and 

site factors. With comparing means of data to that from the model, most of them from 

model were higher than those from data. However, there are four species for which 

means of data were higher than those of model. 
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The nine species with the high incidence rates comprised Cattle Egret (Bubulcus ibis), 

Chinese Pond-Heron (Ardeola bacchus), Little Egret (Egretta garzetta), Black-

winged Stilt (Himantopus himantopus) Intermediate Egret (Egretta intermedia), Little 

Cormorant (Phalacrocorax niger), Common Myna ( Acridotheres tristis) Lesser 

Whistling-Duck (Dendrocygna javanica), and Purple Swamphen (Porphyrio 

porphyrio). However the incidence rates of two species based on data showed very 

obvious differences from those obtained using the model. These species were Cattle 

Egret and Lesser Whistling-Duck. 

 

Figure 3.4 Adjusted incidence rates by site (left panel) and season (right panel) 

These plots show that the incidence rates vary with location. With comparing means 

of data to that from the model, most of them from model were higher than those from 

data except Leam Din. The resident birds were seen with lower numbers in Khuan 

Kreng and Khuan Nang Whean, and with higher numbers in Ban Pran and Leam Din. 
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The seasonal effect is relatively small. The lowest numbers of resident birds were 

seen during July-September. 

3.5 Discussion on the third study 

With these data, the negative binomial model provided poor fit, whereas a simple 

linear regression model gives a quite satisfactory fit, with taking logarithms of the 

incidence rates after replacing the zeros by appropriate constant. The negative 

binomial model might fail to cover the range of overdispersion situations that 

probably occur in ecological study, particularly for abundance data. In this case, the 

data used show that occurrence of bird species are not independent. Groups of birds 

related to their habitats and availability of food (Rittiboon and Karntanut 2011). It is 

possible to see more than one species at the same time. The data also contained a 

large number of species, particularly Lesser Whistling-Duck instead of many zeros. 

The log-linear regression modelling based on aggregated data by species, site, season, 

and year were well fitted by this simple model of 2576 cells, 528 (20.50 %) zero 

counts. To modify data in this model, we added a constant 1 to all counts before 

taking logarithms. This method was usually applied to ecological data and these 

transformed rates were also finite and remain zero when the incidence rate was zero 

(Clark and Warwick 1994). Based on ecological data, there are many zero (often 50-

80 per cent of all values) and zero-inflated count distribution in abundance data. 

Warton (2005) considered zero-inflated models to model such data. However Warton 

(2005) revealed a finding that a Gaussian model based on transformed abundance 

fitted data surprisingly well. Kongchouy et al. (2010) also suggested a similar finding 
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that a simple linear regression model with normal errors gave a quite satisfactory fit, 

even though the proportion of zero counts was substantial. 

According to Figure 3.3, the incidence rates of species from the model are mostly 

higher than those from data. This is the result of each species being adjusted for other 

factors affecting bird occurrence. The mean from model indicated average of each 

species which occurred together under adjusted other factors. Cattle Egret and Lesser 

Whistling-Duck were very obvious differences between mean from model and mean 

of data. This result revealed that the Cattle Egret was found at the Thale-Noi non-

hunting area with the highest incidence rates (394 individuals per day). The such 

differences mean between from model and data of two species might be their 

measurements within different pattern of occurrence especially, the Lesser Whistling-

Duck. It is remarkable for its occurrence as flocks. Furthermore the species with high 

incidence rates were found in the Thale-Noi non hunting area with diversity of 

wetland habitats, particularly seasonally flooded, aquatic plants, melaleuca forest and 

grassland. (Kaewdee et al. 2002, Chumrieng and Kongthong 2005, Rittiboon and 

Karntanut 2011, Rittiboon et al. 2012). 

Similarly, the mean from the model are mostly higher than those from data except for 

site 7 Laem Din shown as Figure 3.4 (left panel). A large number of Lesser 

Whistling-Duck was seen at site 7. The mean from model indicated average of each 

site which responded to analysing all sites together, whereas the means of the data 

indicated average of each site which seemed separate analysis from other sites. The 

resident birds were seen with higher numbers in Ban Pran and Laem Din, whereas 

they were seen with lower numbers in Khuan Kreng and Khuan Nang Whean. Studies 



 

 

40

have shown that wetland habitats including rice field, Melaleuca forest, grassland and 

inundated areas are very important as feeding and breeding sites for bird species 

(Fasola and Ruiz 1996, Czech and Parsons 2002, Kaewdee 2002, Hamer et al. 2006, 

Nguyen et al. 2009). Similarly, the majority of Ban Pran and Laem Din comprise such 

wetland habitats. It probably influence high abundance of bird species. In contrast, 

Khuan Kreng and Khuan Nang Whean partly converted to agricultural areas, leading 

to a decrease in the overall richness of avifauna (Aratrakorn et al. 2006, Schrag et al. 

2009). 

However, the seasonal effect little relates to occurrence of these birds as Figure 3.4 

(right panel). It shows incidence rates are mostly average occurrence rates. This due 

to resident bird is a species which is present throughout the year and presumed to 

breed (Lekagul and Round 2005). 


