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Abstract — A control program currently active in Calabria (southern Italy) was carried out to population density estimation of Aedes 
(Stegomyia) albopictus (Skuse, 1894) (Diptera, Culicidae). For the first time we report on the spatial and temporal (seasonal) distribution of 
the mosquito in the urban area of Cosenza and Rende by ovitrap, from May, 2013 through the mid October, 2013. In spring and summer 
season 2013, ovitraps were activated according to standard and guidelines and were checked on average weekly. The peak of adult abun-
dance occurs from July to first part of October. The aim was assess the mosquito population’s aggregation degree, through the application 
of the Taylor’s power law and to study the distribution and phenology of this mosquito. 

Index Terms — population density, spatial and temporal (seasonal) distribution, Aedes albopictus.   

——————————      —————————— 

1 INTRODUCTION                                                                      
Aedes albopictus (Skuse) (Diptera Culicidae) is a mosquito 

which has spread from its original areas in Asia to the rest of 
the world through shipment of used tires. The species consid-
ered as the most invasive species of mosquito in the world, 
was introduced in Italy in the 1990.  

Ae. albopictus disperse at a maximum distance comprised in 
the range of 600-800 m [1, 2] and its biology is related to water-
filled containers distributed throughout urban and suburban 
landscapes [3 ] -. Eggs hatch, within few days after immersion 
during the warm months. The duration of life cycle is temper-
ature dependent and the adult may take from 6 to 10 days. Its 
distribution was observed in urban, suburban and natural are-
as [4].  

The data about the distribution of Ae. albopictus, the prima-
ry vector of CHIKV in Italy [5], were obtained from control 
programs carried out in many Italian regions [6-13] and in 
these investigations GIS (Geographical Informatics System) 
provided important contribution on spatial distribution of vec-
tor-borne diseases [14, 15]. Any data were reported for the Ca-
labria region.  

In fact, the lack of data on the distribution and abundance 
of the vector in this region was the reason to: 

(i) to study the spatial and temporal (seasonal) distributions 
A. albopictus in two urban areas of Calabria based on the egg 
density and; 

(ii) to evaluate the habitat preference and phenology of the 
species in the sampling areas.  

This investigation is part of a project financed by Calabria 
Region and developed in collaboration with the Department of 
prevention of Provincial Health Authority of Cosenza (ASP). 
The aim of this project was to develop Aedes albopictus moni-
toring, at low cost in Southern Italy. 

2 MATERIALS AND METHODS USED  
2.1 Sample Collections and Analysis 

Calabria Region is situated in the South of Italy and is char-
acterized by Mediterranean climate with warm summer and 
low rainfall. This study was carried out in 2013 in urban and 
peri-urban areas of two towns; in Cosenza (39°19’28.80’’ N, 
16°14’45, 40’’E) with a population of 70.068 residents and a to-
tal urban area of ca. 3.724 ha of surface and Rende 
(39°20’29,78’’N, 16°11’ 24,29’’E) with a population of  35.488 
residents  and a total urban area of ca. 5.479 ha of surface. Both 
cities are situated at an altitude of 180-200 m asl. The ovitrap 
used in this investigation consist in a black plastic container 
(800 ml capacity) equipped with a masonite strip (2.5 x 20 cm). 
The traps were used and positioned vertically to provide at 
gravid females a surface for oviposition. In order to standard-
ize the environmental parameters and to avoid differences in 
the attractiveness, the ovitraps were placed in the suitable hab-
itats for the presence of mosquito. In the field, 500 cc of 
dechlorinated water was used to activate the traps. Every 
week the strip was replaced and the cup carefully cleaned. The 
strips were examined by stereomicroscope at laboratory of En-
tomology at University of Calabria for eggs counting. In the 
two sampled areas, the ovitraps were distributed inside 27 sta-
tions (Table 1). Ovitraps were georeferenced in the field by us-
ing Gps-Garmin and identified with a code. The ovitrap densi-
ty was decided upon according to the Emilia Romagna guide-
lines and without previous monitoring data [16] . Two traps 
were positioned in each site at a distance of 150-200 m from 
each other. Some detail of sample collections have been de-
picted in Table 1 in terms of environment effect. 

 
2.2 Statistical Approach  

The aggregation degree and the statistically significant 
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sample size of Ae. albopictus in the sampled areas, was calcu-
lated first according to the Taylor’s equation [17-19].   

 
We used the variance (s2) that is related to the mean density 

(m) and which has been largely used to evaluate aggregation 
degree of insect population. The equation used is: 

                        s2 = a * m b                                          (1) 
where, “b” is a constant for the species and measures data ag-

gregation similar to VMR (Variance Mean Ratio); “a” is a con-
stant depending on environmental conditions; m is the mean 
eggs density value.  

The ratio between the variance and the mean of the number 
of eggs laid is indicated as VMR (Variance Mean Ratio). This 
value is often used to provide the information on the dispersal 
pattern of the species.  If the VMR value is equal to 1 the spe-
cies is randomly dispersed; lower than 1 when the species dis-
persal is uniform; higher than 1 when the species distribution 
is aggregated or clustered [20,21]. Than, the number of eggs 
was subjected to analysis using the IU index (Eggs Intensity) 
[22]; 

IU = ni / us 
where, “ni” = eggs number; “us “ = Effort of sampling. 
us = Ntrap * (Ngg /7); Ntrap = Traps active for each station; 
Ngg = exposure days of the traps. 
The IU consists in a statistical analysis of data which consider the 
“Effort of sampling” in each study area. 

3 RESULTS AND DISCUSSIONS 
In this year of monitoring the seasonal analysis showed 

three peaks of egg density; the first in the weeks 5 and 6, in the 
month of June; the second for weeks 10, 11 and 12 in the 
month of July and first part of the August; and the third from 
the week 14 to week 20, in end-August, September and the 
first part of October (Fig. 1). In Fig. 1, a statistical study of the 
the dynamics of seasonal population of the Ae. albopictus has 
been shown, based on the egg density in the years 2013. For 
this tasks, a total of 191.899 eggs were collected by 1.134 ma-
sonite strips that were examined within 21 weeks of sampling. 
The Variance Mean Ratio (VMR) of the mean number of 
eggs/ovitrap/week in 2013 was always found higher than 1. In 
fact, the data showed in figure 1, indicate an aggregated dis-
tribution of the mosquito population.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Further, we calculated the Taylor’s coefficients a and b, by 

the functional relationship between the variance (s2) and the 
mean (m) of samples (on a logarithmic scale).  
In Fi.g 2, the Taylor’s power law regression line for the number 

TABLE 1 
DETAILS OF SAMPLED AREAS WITH TYPE OF ENVIRONMENT INDI-

CATED AS CLASSES  
 

Regions / Sample are-
as 

Type of environment Classes 

Contrada Molicelle / 
Ponte Bucci 

Campus universitario 5 

C.da Cutura  Torrente Emoli, Vivaio  6 

C.da Maio  Area rurale con Allevamento 
bovini 6 

C.da Serra  d'Ulivo 
/ Via Campania 

Area Rurale 6 

C.da Surdo Torrente Surdo - Giardino 
comunale Ortomatera 

3 

Viale Busento - Sta-
zione FS 

Verde urbano 2 

Piazza G. Mancini Centro urbano/stazione FC 
centrale 

2 

Viale Trieste/villa co-
munale 

Verde urbano 3 

Via Rodi Area fluviale Fiume Busento 7 
P.zza 15 marzo/villa 
comunale  

Verde urbano 3 

Via Dante 
Alighieri/lungo Crati 

Area fluviale Fiume Crati 7 

Via Riccardo Misasi Centro urbano/verde urbano 3 
Via Roma Centro urbano/scuola Zumbi-

ni 
2 

Via Padre Giglio / villa 
comunale 

Villa comunale 3 

Viale Sergio Cosmai  Parco urbano Robinson 4 
Viale Giacomo Manci-
ni  

Parco urbano Nicolas Green 4 

Via Verdi Verde urbano nei pressi 
torrente Surdo 

2 

Via G. Donizetti Parco Fluviale Torrente Emoli 7 
Quattromiglia/ Via A. 
Volta 

Centro urbano/stazione di 
Castiglione 

1 

Quattromiglia/Via L. 
Da Vinci 

Centro urbano/verde urbano 3 

C.da Rocchi/via F. 
Pizarro 

Area rurale / Ist. Agrario “To-
daro” 

6 

Arcavacata/c.da Ver-
micelli 

Area rurale 6 

Campus Universitario 
/ via Savino 

Orto Botanico Unical 4 

Ospedale Civile 
 "Anunziata" 

Centro sanitario 1 

Viale F. Falcone  Villa comunale 3 
Via Repaci  Area residenziale 5 
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Fig.1. A statistical study of seasonal population dynamics of Ae. al-
bopictus based on egg density for the years 2013. 
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of eggs/ovitrap/week of Ae. albopictus collected by means of 
1.134 masonite strips in 21 weeks in 2013 has been shown.The 
mean egg density inside the sample areas was also reported in 
the same Fig.2. All ovitraps are resulted positive on the pres-
ence of Ae. albopictus. The egg density calculated and also re-
ported for each station of all collected samples in accordance 
to GIS map (Fig. 3). The mean egg number calculated over all 
traps placed in two urban areas for entire sampled period was 
8506.6 ± 4770.4 eggs/ovitraps/all weeks. The highest mean egg 
density (± SD) in the weeks 1-21 was recorded in stations: 22 
(553.1 ± 448.4); 23 (530.0 ± 377.7); 18 (502.9 ± 408.3); 25 (490.7 ± 
354.0); 16 (488.7 ± 360.0), 17 (445.1 ± 363.4). The lowest value 
was registered in station 03 (192.0 ± 144.8). The peaks in the 
eggs laid was observed in July (weeks 10 and 11), in August 
(week 12), at end-September (week 19) and in early-mid- Oc-
tober (weeks 20 and 21). The IU index considering the effective 
Effort of sampling show a different level of aggregation of the 
vector. The stations with a highest IU are: 17 (290,8); 13 (274,6); 
28 (271,5); 23 (265,3); 18 (256,7), following by others that 
showed lower value of IU. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 CONCLUSIONS 
The rapid increase of population of Ae. albopictus in many 

countries has driven considerable researches that effort to de-
velop effective surveillance tools for early detection of this in-
vasive mosquito.  The mosquito is a potential health threat, in 
fact it’s a potential vector of multiple arbovirus and nematodes 
also in Italy [23- 25], even to countries that normally do not 
have endemic disease. As indicated above, all ovitraps are re-
sulted positive to Ae. albopictus in the sampling period. The 
number of eggs remained higher for the entire study, with a 
lower level in the first part of July and mid-August.  Moreover, 
the IU index (Eggs Intensity) allows to overcome the inconven-
iences to different units of effort, as the number of ovitraps 
found active and, especially, the number of days of activity of 
each trap. 

Our results indicated that the mosquito shows aggregated 
distribution with high level of abundance (IU) inside the parks 
and in the urban green areas (17, 13 stations) where it finds 
refuge and sources of moisture constant and breeding-sites.  

The  Ae. albopictus population increasing during summer 
months with hight level of abundance until October. This data 
show that the epidemiological risk in Calabria exist and is 
very hight, because of the various habitats that characterize 
the urban and peri-urban areas, rich in humidity sources and 
artificial shelters . Finally, the use of IU index will overcome 
differences in time of exposure of the traps and enables to get 
a correct interpretation of the aggregation level of Ae. albopic-
tus.  
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