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Abstract This study aimed to investigate the effectiveness of 
ultraviolet (UV) insect light traps for mosquito control and to 
study the relationship between this effect and weather factors 
in coastal areas of Samut Songkhram province, Thailand. The 
study sites were divided into two areas, approximately 2and 4 
km from the sea. The trap was placed less than one meter away 
from the house, where it could reach electrical plugs. The 
effectiveness of UV light trap was tested from September to 
October 2017 between 6: 00 p.m. and 6: 00 a.m., for a total of 
30 days. A total of 2,605 adult mosquitoes within four species 
belonging to two genera were collected, including Anopheles 
epiroticus Linton & Harbach, Culex quinquefasciatus Say, Cx. 
sitiens Wiedmann and Cx. gelidus Theobald. The 
effectiveness of UV insect light traps in area 2 km from the 
sea trapped 45.96 ± 42.13 mosquitoes per night and area 4 km 
from the sea trapped 40.83 ± 33.61 mosquitoes per night. 
While, effectiveness comparison of the UV insect light traps 
2 and 4 km from the sea of were shown to be statistically 
significantly different (p < 0.05). These results of this study 
are useful for planning and application of UV light traps to 
control mosquito populations in coastal areas of Samut 
Songkhram province, Thailand and other coastal areas.  
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Introduction 
 

Mosquitoes are insects causing major vector-borne 
diseases in humans worldwide (Benelli et al 2016) including 
malaria, dengue fever, West Nile virus, chikungunya, yellow 
fever, filariasis, Japanese encephalitis (JE) and Zika virus 
(World Health Organization 2016; Chaiphongpachara 2017). 
According to the World Health Organization (2016) patients 
with vector-borne diseases make up 17% of all infectious 
disease patients worldwide (over  a billion people in greater 
than 100 countries) and one million people die each year. 
These data have shown that insect-borne diseases continue to 
be a major international problem, particularly mosquito-borne 
infectious diseases (Norris and Coats 2017). Currently, there 

are more than 3,500 species of mosquitoes distributed all over 
the world (Norris and Coats 2017). More than half of 
mosquito-borne diseases are caused by mosquitoes active at 
night (Chaiphongpachara et al 2018). Each species of 
mosquito has a different disease carrier capacity (Diniz et al 
2017). 

In Thailand, there are 436 species of mosquitoes 
classified in 23 genera (Rattanarithikul et al 2005). There are 
three genera of nocturnal mosquitoes that carry important 
vector-borne diseases in Thailand, including Anopheles spp. 
as malaria vectors, Culex spp. as Japanese encephalitis and 
filariasis vectors and Mansonia spp. as filariasis vectors 
(Baxter et al 2017).  A case report on nocturnal mosquitoes 
from the Bureau of Vector Borne Disease, Thailand in 2017 
showed 5,273 malaria cases, 14 Japanese encephalitis cases 
and four filariasis cases which shows that these diseases are 
still a problem for Thailand. 

Samut Songkhram is one of the central provinces in 
Thailand with abundant natural resources located on the Gulf 
of Thailand. This province is in a coastal area, which is 
different from other environments, including the species 
diversity of mosquito vectors (Chaiphongpachara and 
Sumruayphol 2017; Chaiphongpachara et al 2017; 
Chaiphongpachara et al 2018). Vector-borne diseases in this 
province are mostly nocturnal, mosquito-borne diseases, 
including malaria (Bureau of Vector Borne Disease, Thailand 
2017). In addition, the JE virus has been reported in Cx. 
quinquefasciatus within the Samut Songkhram province 
(Nitatpattana et al 2005). There is little research on the control 
of mosquitoes in coastal areas of Thailand, which may be a 
major obstacle to controlling mosquito-borne disease. Thus, 
specific mosquito control methods should be employed to suit 
coastal areas. 

Mosquito traps are a popular tool for vector control and 
are highly effective in reducing the number of nocturnal 
mosquitoes (Chaiphongpachara et al 2017; Chaiphongpachara 
et al 2018; Poulin et al 2017). An ultraviolet (UV)insect light 
trap is one type of mosquito trap that is quite effective in 
attracting mosquitoes and other insects (Sliney et al 2016). 
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The advantages of this trap are its compact size, it is easy to 
use, easy to purchase, inexpensive and uses electricity from 
within a home, so that it can trap mosquitoes or other insects 
throughout the night. The principle of a UV insect light trap is 
the response of night-flying insects to UV light, which is 
highly effective in controlling insect vectors, including sand 
flies (Fernández et al 2015) and mosquitoes (Lee et al 2009). 
However, the effectiveness of the UV light trap depends on 
the climate (White et al 2016). Weather conditions affect 
almost every organism in the environment, including 
mosquitoes, which can adapt during unfavorable weather 
conditions, by reducing activities such as aviation (Ramasamy 
and Surendran 2012). 

A study was conducted to investigate the effectiveness 
of UV or black light traps and to study the relationship 
between a black light trap's ability to trap mosquitoes and the 
climate factors in the coastal areas of Samut Songkhram 

province. The results of this research will be important in 
controlling mosquito vectors in coastal areas to reduce cases 
of mosquito-borne diseases. 

 

Materials and Methods 
 

Study areas 
 

A field experiment was conducted in the coastal area 
of Samut Songkhram province, Thailand. The study sites were 
divided into two areas, approximately 2 and 4 km from the 
sea. The coastal area 2 km from the sea (13° 25' 11.7" N and 
100° 02' 21.0" E) was characterized by low population 
density, with mangrove trees, saline water sources and salt 
ponds scattered throughout. The coastal area 4 km from the 
sea (13° 24' 33.6" N and 100° 00' 53.0" E) was characterized 
with high population density, semi-urban settlements, with 
both saline water sources and waste water sources (Figure 1). 

 

 
Figure 1 Study areas and species of mosquito caught in both areas. 

 
Effectiveness of UV light trap on mosquito vectors in coastal 
areas and the relationship to weather factors 
 

The UV insect light traps (IS-003, P.M.C industrial 
company, Thailand) used caught mosquitoes in both areas, 
using one trap per area. The trap was placed less than one 
meter away from the house, where it could reach electrical 
plugs. The effectiveness of UV light trap was tested from 
September to October 2017 between 6: 00 p.m. and 6: 00 a.m., 
for a total of 30 days and no mosquito trapping occurred on 
rainy days. Every mornings, the trapped mosquitos and other 
insects were collected from the traps. Details of the samples 

were recorded and sent to the laboratory at the College of 
Allied Health Sciences, Suan Sunandha Rajabhat University, 
Samut Songkhram Provincial Education Center. The 
nocturnal mosquito species were then identified under a Nikon 
AZ 10 0  M stereo-microscope (Nikon Corp., Tokyo, Japan) 
using the Illustrated Keys to the Mosquitoes of Thailand 
(Rattanarithikul 2016). 

To study the relationship between the number of 
mosquito and weather factors, weather information of Samut 
Songkhram province was received from the Samut 
Songkhram Provincial Meteorological Department. The data 
included rainfall, temperature, wind speed and relative 
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humidity. The data were analyzed for relationships between 
the number of mosquitoes and the weather using statistical 
tests. 

 

Data analysis 
 

The mean and standard deviation (SD) of mosquitoes 
caught using UV insect light traps in both areas (2 and 4 km 
from the sea) were compared using the t-test. The data were 
analyzed for relationships between numbers of mosquito and 
weather factors in each areas using Pearson's correlation. The 
level of statistical significance was determined at P = 0.05. 
 

Results  
 

Effectiveness of UV light traps on mosquito vectors in coastal 
areas  

 

In this study, 2,605 adult mosquitoes within four 
species belonging to two genera (Table 1) were collected, 
including Anopheles epiroticus Linton & Harbach, Culex 
quinquefasciatus Say, Cx. sitiens Wiedmann and Cx. gelidus 
Theobald (Figure 2). The area 2 km from the sea trapped 45.96 

± 42.13 mosquitoes per night, of which the largest number 
were Cx. sitiens with 30 ± 20.23 mosquitoes and the lowest 
were Cx. quinquefasciatus with 3.03 ± 3.01 mosquitoes. While 
the area 4 km from the sea trapped 40.83 ± 33.61 mosquitoes 
per night, of which the largest number were Cx. 
quinquefasciatus with 20±13.08 mosquitoes and the lowest 
were Cx. gelidus with 2.63 ± 3.53 mosquitoes (Table1).  

The effectiveness comparison of the UV insect light 
traps 2 and 4 km from the sea of were shown to be statistically 
significantly different (p < 0.05); see Table1. In addition, the 
UV insect light trap also captured other insects; at 2 km from 
the sea it caught 5,519 adult insects and at 4 km from the sea 
it caught 4,746 adult insects. 

 

The relationship between number of mosquitoes in each area 
and weather factor 
 

The analysis of the relationship between the numbers 
of mosquito vectors caught in the area 2 km from the sea was 
not statistically significant, though 4 km from the sea it was 
significantly correlated with temperature (Table 2). 

Figure 2  Lateral views of mosquitoes caught by UV insect light trap in this study. 

 (a = An. epiroticus,  b = Cx. gelidus,  c = Cx. sitiens and  d = Cx. quinquefasciatus). 
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Table 1 Effectiveness of UV insect light traps in coastal area of Samut Songkhram province. 

*Comparison of the effectiveness of the UV insect light trap ( 2 vs. 4 km from the sea): different letters indicate that the difference was statistically significant at 
p < 0.05. 

 

Table 2 Relationships between numbers of mosquito and weather factors. 
Areas  Rain Temperature Wind speed Relative humidity 

2 km from the sea r .078 .141 .0.29 -.190 
p .682 .485 .877 .316 

4 km from the sea r .139 -.449* -.173 .250 
p .464 .013 .360 .183 

*Correlation is significant at the 0.05 level (2-tailed). 

 
Discussion 

 

This study found that UV insect light traps can control 
mosquito vectors in areas both 2 and 4 km from the sea. A 
total of 2,605 mosquito vectors from four species in two 
genera were caught, including An. epiroticus, which is a 
secondary malaria vector in Thailand (Sumruayphol et al 
2010) Cx. sitiens , which is Japanese encephalitis and filariasis 
vector (Rattanarithikul et al 2005), Cx. quinquefasciatus, 
which is a Japanese encephalitis (Nitatpattana et al 2005) and 
filariasis vector (Sabatinelli et al 1994) and Cx. gelidus, which 
is a Japanese encephalitis vector (Ramesh et al 2015). These 
results were consistent with the research of Chaiphongpachara 
and Sumruayphol (2017) which reported the presence of these 
four species of mosquito in coastal areas of Samut Songkhram 
province, Thailand. The effectiveness of this mosquito trap in 
the area 2 km from the sea was 45.96 ± 42.13 mosquitoes per 
night, which consisted of three species of mosquito: An. 
epiroticus, Cx. sitiens and Cx. quinquefasciatus. The 
effectiveness of the trap in the area 2 km from the sea was 
40.83 ± 33.61 mosquitoes per night, which consists of four 
species of mosquitoes: An. epiroticus, Cx. sitiens, Cx. 
quinquefasciatus and Cx. gelidus. These results reveal the 
ability of UV light traps to capture nocturnal mosquitoes in a 
coastal area. Previous research has reported the ability of this 
trap having high potential for trapping mosquitoes in the 
Republic of Korea (Kim et al 2017; Lee et al 2009). However, 
the ability of a UV light trap to collect vectors depends on the 
species and the density of the mosquito population in each 

area. The results of the investigation into its effectiveness in 
Samut Songkhram province were consistent with the research 
of Chaiphongpachara and Sumruayphol (2017) which found 
that the UV light trap in an area 2 and 4 km from the sea can 
collect the most Cx. sitiens and Cx. quinquefasciatus, 
respectively. 

In addition, the UV insect light trap can also catch other 
insects quite well (Li et al 2015). In this study, UV light 
collected more than 4,500 other insects in both coastal areas 
(2 km caught 5,519 other insects and 4 km caught 4,746 other 
insect) . This indicates that the UV light trap is not specific to 
only mosquito vector control. This is consistent with the 
research of Nielsen et al ( 2013) which studied UV light traps 
to monitor the abundance, spread and behavior of 
Halyomorpha halys.  

The UV insect light trap in the area 2 km from the sea 
trapped mosquitoes more effectively than 4 km from the sea 
at statistical significance (p < 0.05). This was due to the 
different environments in both areas. In the area 2 km away 
from the sea, there were saline and brackish water sources, 
which are suitable habitats for coastal mosquitoes, including 
An. epiroticus and Cx. sitiens (Chaiphongpachara and 
Sumruayphol 2017; Prummongkol et al 2012). The number of 
mosquito caught were correlated with temperature. Normally, 
the blood feeding of female mosquitoes is associated with 
weather (Chuang et al 2011). Previous studies have reported 
that temperature and relative humidity affect the flight 
behavior of female mosquitoes (Rowley and Graham 1968). 
The results of this study are useful for planning and 

Areas Species of mosquito n Mean± SD 
( Mosquitoes/Night ) 

 
2 km from the sea 
 

An. epiroticus 388 12.93 ± 18.89 
Cx. quinquefasciatus 91 3.03 ± 3.01 
Cx. sitiens 900 30 ± 20.23 

Total 1,379 45.96 ± 42.13a 
4 km from the sea 
 

An. epiroticus 202 6.7 ± 5.69 
Cx. quinquefasciatus 600 20 ± 13.08 

Cx. sitiens 345 11.5 ± 11.31 
Cx. gelidus 79 2.63 ± 3.53 
Total 1,226 40.83 ± 33.61b 
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application of UV insect light traps to control mosquito 
populations in coastal areas of Samut Songkhram province, 
Thailand and other coastal areas. Finally, the goal of this 
research is to reduce the number of patients with mosquito-
borne diseases and contribute to eliminating these diseases 
altogether. 
 

Conclusions 
 

The results of this study shows that UV insect light 
traps can be used to control mosquito vectors with high 
efficiency for Culex spp., but especially for Cx.sitiens in the 
areas 2 km from the sea and Cx. quinquefasciatus in the areas 
4 km from the sea. The disadvantage of UV light trap is that it 
is not specific to any one insect. This traps is an alternative 
trap that can be used to effectively control mosquitoes in 
coastal areas of Samut Songkhram, Thailand. 
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