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Abstract The Urban Pest Advisory Service (UPAS) is responsible for urban pests in the city of Zurich,
Switzerland. We advise approximately 2’000 people per year who have questions or problems regarding
arthropods and their control, we survey the pest situation in the city and control rats in public areas. Since
2004 we work on projects regarding public health. We present data on the temporal changes in the occurrence
of some important pest species from 1994 to 2010 in Zurich, based on the frequency of inquiries by the public.
Inquiries concerning the German cockroach, Blattella germanica, and the brown-banded cockroach, Supella
longipalpa, have decreased significantly, whereas inquiries regarding the Oriental cockroach, Blatta orientalis,
have remained more or less on the same low level. In 2010 its number was unusually high due to a block of
23 houses with B. orientalis problems for several years. We coordinated the monitoring and control in these
houses, the street and in the courtyard. The number of bed bug (Cimex lectularius) problems has increased
exponentially since 1999. Complaints concerning the pentatomid bug Halyomorpha halys also increased
exponentially. This new invasive species seeks houses to hibernate and is therefore annoying to people
especially in autumn and spring. The Asian bush mosquito, Aedes japonicus japonicus, was first found in
Switzerland in 2008. At that time it already colonized an area of 1400 km?. In 2010 the colonized area was
more than three times as large.
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INTRODUCTION
Zurich is the largest city in Switzerland and lies at the outlet of the lake Zurich. Today it has approximately
382’000 inhabitants from more than 160 countries (Statistik Stadt Ziirich, 2011). The Urban Pest Advisory Service
(UPAS) is financed by the city of Zurich and belongs to the Department of Health and Environment. The UPAS
is responsible for hygiene issues caused by urban pests in Zurich. It is the only non commercial and official pest
advisory service in Switzerland. Our main duties are described in detail in Landau et al., 2008.

Collecting longitudinal data over long periods is essential to monitor the distribution and dispersal of
household pests. We present data for 17 years. The German cockroach (Blattella germanica, Linnaeus, 1767),
probably the most important insect pest of homes, apartments and food processing facilities in many countries
(Cornwell, 1968; Cochran, 1982; Rust et. al., 1995), was also in Zurich the number one arthropod pest species
until the end of the nineties. With the gel baiting technique however, its numbers are decreasing in many countries
(Robinson 1999; Miiller et al., 2008). The other two frequent cockroach pest species in Zurich are the brown-
banded cockroach (Supella longipalpa, Fabricius, 1798) and the Oriental cockroach (Blatta orientalis, Linnaeus,
1758). The resurgence of the bed bug (Cimex lectularius, Linnaeus, 1758) was a main topic three years ago at the
International Conference on Urban Pests in Budapest (Robinson and Bajomi, 2008). Our data show that
infestations are still increasing in Switzerland.

Seasonally occurring outdoor insects, like the cockroach species Ectobius vittiventris (Costa, 1874) and the
brown marmorated stink bug, Halyomorpha halys (Stal, 1855), are no household pests. They cannot propagate
indoors but can annoy people when they find them in their homes. H. halys, a new invasive species in Switzerland,
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can casily be mistaken for Rhaphigaster nebulosa (Poda, 1761), an indigenous Pentatomid bug. Until the
publication of Wermelinger et al. (2008) in spring 2008 we thought that it was RhA. nebulosa. Its seasonal
occurrence and pest status in Zurich is described in Miiller et al. (2008) and its biology in Jacobs (2011). Wyniger
and Kment (2010) present a key for the separation of H. halys from similar appearing Pentatomidae in Central
Europe.

The Asian bush mosquito, Aedes (Finlaya) japonicus japonicus (Theobald, 1901) (=Ochlerotatus japonicus),
was first detected in Switzerland in 2008 (Schaffner et al., 2009). It is breeding in natural and artificial containers
and lives in rural and urbanized environments. It prefers to bite during daytime and is tolerant to cold conditions
(Andreadis et al., 2001; CDC, 2011).1t is listed as an invasive species (ISSG, 2011) and a competent laboratory
vector of several arboviruses, e.g. West Nile virus.

MATERIALS AND METHODS

The data are collected during our daily advisory work, inspections and control operations. They are registered in
a SQL(Structured Query Language)-based database which was especially designed for our purposes (Apel and
Ko6hl, 2002). It is described in detail in Miiller et al. (2008). It includes data since 1991 and contains over 35’400
data points (= inquiries), 76 % of these are from the city of Zurich. A large part of the others originate from the
greater Ziirich area and only about 7 % from other parts of Switzerland. We use only data since 1994 for the pest
species statistics because since then we have continuity in our team and are certain that the determination of pest
species is reliable.

RESULTS
Between 1994 and 2010 the yearly number of inquiries fluctuated from 1870 to 3211 (Figure 1). Figure 2 shows
the average occurrence of the most often reported pests from 2008 to 2010.

Inquiries concerning B. germanica (Figure 3: F| ;5= 514.196; p < 0.001; y = (6.897'*).e*'%%x; r* = 0.972)
and S. longipalpa (Figure 4: F, ;5 = 218.755; p < 0.001; y = 6187.877 » -3.076x; r* = 0.936) have decreased
significantly over the past 17 years, whereas inquiries regarding B. orientalis have remained at the same low level
except for 2010 (Figure 4). C. lectularius shows a significant exponential increase since 1994 (Figure 5: Fy ;5 =
99.930; p < 0.001; y = (4.2531%).e"1%.x; 12 = 0.869).

The number of inquiries regarding the indigenous cockroach species E. vittiventris increased in the nineties
and reached a peak in 2003 with 13 % of all inquiries. In the following years their number dropped again to
4 % of all inquiries (Miiller et al. 2008). The first European record of the brown marmorated stink bug, H.
halys, was from Switzerland. Its number is increasing exponentially, this is significant in spite of the few data
points (Figure 6: F; 3 = 36.649; p < 0.01; y = (7.00017"%).e"*%%.x; r* = 0.924). In 2009, H. halys was number
three and in 2010 it was number two on our list of the most frequent species. The first specimen of the Asian
bush mosquito, Ae. japonicus japonicus, was sent to us in September 2008 from somebody who suspected it
to be an Asian tiger mosquito (dedes albopictus). In October 2009 and August 2010 we received two other
specimens. All of them were identified by Frangis Schaffner at the Institute of Parasitology of the University
of Zurich.
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Figure 1.: Yearly number of inquiries from 1994-2010.
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Figure 2. Average occurrence of the most often reported pests from 2008-2010.
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Figure 3. Number of B. germanica with exponential regression from 1994-2010.
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Figure 4. Number of S. longipalpa and B. orientalis with linear regression for S. longipalpa from 1994-2010.
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Figure 5. Number of C. lectularius with exponential regression from 1994-2010.

DISCUSSION
The number of inquiries shown in Figure 1 is influenced mainly by the weather. If it is warm and sunny we get more
inquiries because of the higher insect activity. Other reasons for the fluctuation are given in Miiller et al. (2008).

The average occurrence of the most common pests from 2008-2010 (Figure 2) has changed compared to the
numbers reported for 2005-2007 (Miiller et al., 2008) and 1996-1998 (Landau et al., 1999). We explain the
decreased number of wasp and ant inquiries by the weather conditions at that time. These animals are outdoor
species and more active and successful when the weather is favourable for them. The number of inquiries regarding
the indigenous cockroach E. vittiventris dropped again from 6 % to 4 % of all inquiries. We ascribe this to the
fact that people know this species now and can distinguish it from the German cockroach and perhaps to climatic
factors. The number of tropical cockroaches stayed low at 4 %. Bed bug numbers stayed at 2 % which is probably
too low for its real numbers as explained below. The brown marmorated stink bug, H. halys, is a new and very
successful invasive species in Switzerland. It reached 4% of all inquiries in the last three years (Figure 2).

The decrease in B. germanica numbers since 1994 was already significant in 1999 (Landau et al., 1999) and
2008 (Miiller et al., 2008). We ascribe this decrease mainly to the increased use of the gel baiting technique for
cockroaches. The same can be said for S. longipalpa in Switzerland, but at a lower level. S. longipalpa was only
found in Switzerland for the first time in 1965 (Ineichen, 1997). B. orientalis is not very frequent in Zurich (Figure
4), but in some older parts of the city there have been repeated re-infestations of buildings via the sewer system
over several years. The high number of B. orientalis in 2010 is due to a control campaign and to the structure of
our database, because one data point corresponds to one single building. In 2010 we looked at 23 apartment
buildings built in a ring, and we supervised a coordinated pest control. This included inspections in flats,
basements, staircases and sewers. Five pest control companies treated all infested houses, the common courtyard
and the streets. 20 out of these 23 buildings were infested with B. orientalis. If these cases are subtracted from the
total number of B. orientalis in 2010, the number lies in the usual range (Figure 4).

The dramatic increase in C. lectularius numbers reached a new peak in 2010 after two years with less inquiries
(Figure 5). We think, that this decrease reflects the high publicity that followed the rising numbers in 2007. People
heard about bed bugs in the media and recognised them without consulting us. The new peak in 2010 could result
on one hand from the still increasing number of bed bug infestations in Zurich and Switzerland and on the other
hand from our asking pest control operators more often about their cases and adding these to our database.

The first record of H. halys in Switzerland was in 2007 from the area around the city of Zurich (Wermelinger
et al., 2008). We found several specimens in our collection from 2006. One earlier record was provided by Arnold
(2009) from a light-trap in Liechtenstein in 2004. Since 2006 the number of inquiries regarding H. halys increases
significantly (Figure 6). H. halys is thought to have been imported with plants from the east. It is a major
agricultural pest in Asia where it causes damage mostly on fruit and vegetable crops (Funayama 2004; Hoebeke
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Figure 6. Number of H. halys from 2006-2010.

and Carter, 2003; Nielsen and Hamilton, 2009a; Nielsen and Hamilton, 2009b). Until today it is not yet an
agricultural pest in Switzerland but the development in Pennsylvania shows that this can happen from one year
to the other (McPheron 2010).

Aedes japonicus japonicus was first collected in Switzerland in 2008. Schaffner et al. (2009) discovered that
it must have been established in Switzerland for several years because it has already colonized an area of
approximately 1400 km?. In 2009 the colonized area increased to 2500 km? and in 2010 it has doubled to 5000
km? (Schaffner et al. pers. communication). This was the first finding of proliferation and spread of an invasive
mosquito species in Central Europe. Its public health significance is great because it is a competent laboratory
vector of several arboviruses. Therefore further studies on the possible vector potential and the stop of progress
of Ae. japonicus japonicus and other invasive mosquito species in Europe are very important.
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