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Abstract. A preliminary study on the vertical dispersal of Aedes populations in high-rise
apartments was carried out in Presint 9, Putrajaya, Malaysia. Ovitraps were placed indoors
within four blocks of high-rise apartments from the ground floors (0.0 – 3.0 m) until up
to the tenth floors (28.1 – 30.0 m). Aedes aegypti was the dominant species found in the
ovitraps (87.85%), while Aedes albopictus was found in lower numbers. From total number
of larvae collected (650), 40.92% of these larvae were obtained from the fourth block;
Block D. The peak density of Aedes sp. was observed at level 6 (16.1 – 18.0 m), while
Ae. aegypti was found until the tenth floor (28.1 – 30.0 m). In contrast, Ae. albopictus

was found only up to the sixth floor (16.1 – 18.0 m). A poor correlation of the mean
number of Aedes larvae collected with the level of high-rise apartments occupied (N=40;
ρ=-0.349) was also observed which indicated the possibility of lesser Aedes populations
to be found at higher level of high-rise apartments. Therefore, larger scale studies are
strongly recommended to examine the vertical dispersal of Aedes mosquitoes.

To date, dengue continues as one of the
most serious public health problems in
many tropical countries including
Malaysia. The first recorded dengue
outbreak in Malaysia occurred in 1973.
Since then, the number of dengue cases has
increased throughout the years until it
exceeded 10,000 cases in 1996 (Lee et al.,
2008). For the year of 2010, until 28th

August 2010, there were 32,688 dengue
cases reported throughout Malaysia
including 103 deaths (Ministry of Health

Malaysia, 2010). Both Aedes aegypti

(Linnaeus) and Aedes albopictus (Skuse)
have been incriminated as the vectors of
dengue (Rudnick et al., 1965).

Populations of both Ae. aegypti and Ae.

albopictus are widespread throughout the
world (Vezzani & Carbajo, 2008). Aedes

aegypti and Ae. albopictus are sympatric
species that occupy similar ecological
niches (Klowden, 1993). In fact, both
species have been found to coexist in the
same container (Chen et al., 2006a). In
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Malaysia, both species are abundant in
urban and rural areas (Nazni et al., 2009).

Monitoring of Aedes populations is one
of the important activities conducted in
vector control programmes. Ovitraps have
been designated as a surveillance tool
for monitoring Aedes populations (Focks,
2003; Dibo et al., 2005). The use of ovitraps
in the surveillance of Aedes sp. was
recommended by the World Health
Organization (WHO, 1972; Cheng et al.,
1982). Many studies on Aedes distribution
and surveillance have been conducted
worldwide. However, there is still little
information on the adaptations of Aedes

mosquitoes at different level of buildings
occupied by human either indoors or
outdoors. Therefore, this study is the first
attempt to evaluate the vertical dispersal
of Aedes sp. in high-rise apartments using
standardized ovitraps in Presint 9,
Putrajaya and thus to provide a basic
information on the presence of Aedes

populations as dengue vectors which could
later facilitate the vector control
programme in the study area.

Putrajaya is an administrative city
of Malaysia covering an area of 4,931
hectares of land (Nazni et al., 2009).
Presint 9, Putrajaya (N02º56.369’
E101º40.265’) which is located at about 45
km from Kuala Lumpur city centre, is one
of the earliest and highly populated
suburban residential areas in Putrajaya,
Malaysia. It is supported with good
infrastructures, a systematic underground
drainage system and well-accessible by all
means of communication.

Presint 9 that coveres about 463.43
acre of land was selected as a study area
based on the frequent reports of dengue
cases in this locality. In 2009, there were
115 dengue cases reported in Presint 9,
Putrajaya from a total number of 271
dengue cases in Putrajaya. Until 4th

September 2010, 75 dengue cases were
recorded in Putrajaya where 36 of them
were reported from Presint 9 (Putrajaya
Health Office, personal communication).

This study was conducted in four blocks
of high-rise apartments located in different
sites within Presint 9. Ten floors of each

block were occupied where four ovitraps
were placed randomly at every floor. Each
floor is about 3 meters in height.
Standardized ovitraps as described by Lee
(1992a) was used. Every ovitrap was filled
with tap water. These ovitraps were used
in accordance to the guidelines of Ministry
of Health Malaysia (1997). All ovitraps
were placed in proximity to other potential
breeding containers with minimum
physical and environmental disturbance.
All ovitraps were placed indoors which
were either partially or totally shaded to
prevent direct sunlight and heavy rain that
may cause water spillage. In this study,
“indoor” refers to the interior of the
apartment block such as at corridors,
stairways, under shoe racks as well as
behind the gases and rain storm pipes.
These ovitraps were collected after 5 days
of exposure and transported back to the
laboratory. The contents were poured into
individual plastic containers and topped up
with fresh water. All hatched larvae were
reared and subsequently counted and
identified at fourth instar larvae. The
counting of these hatched larvae is a proxy
measure for total oviposition. All data
obtained were analyzed using Kruskal-
Wallis; a non-parametric tests with
significance level of P < 0.05.

A total of 650 Aedes larvae were
obtained throughout this study, with 571 of
them (87.85%) identified as Ae. aegypti

larvae and 79 (12.15%) as Ae. albopictus.
These results supported previous studies
that Ae. aegypti was the dominant indoor
species (Chan et al., 1971; Sucharit et al.,
1978; Foo et al., 1985; Surendran et al.,
2007; Singh et al., 2008). Aedes aegypti is
a domestic mosquito closely associated
with human habitations and is dependent on
man for its blood meal (Cheong, 1986; Lee,
1992b). This study also supported previous
local findings by Sulaiman et al. (1991),
Chen et al. (2006b) and Lian et al. (2006)
who found that besides Ae. aegypti, Ae.

albopictus was also found to oviposit inside
human dwellings.

Moreover, 40.92% of the total number
of larvae identified were collected from the
fourth block (Block D), followed by the
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second block (Block B) (25.85%), the first
block (Block A) (20.15%) and finally the
third block (Block C) (13.08%),
respectively. Aedes aegypti larvae were
widely distributed throughout all the
occupied apartment blocks as indicated by
more than 50.00% of identified larvae from
each block (Table 1), while Ae. albopictus

larvae were absent in the second block.
There was no difference for the total
number of mosquitoes between all
apartment blocks occupied (N=40; d.f.=3;
P=0.243). There was also no difference for
the total number of Ae. aegypti (N=40;
d.f.=3; P=0.193) and Ae. albopictus (N=40;
d.f.=3; P=0.345) collected between all
apartment blocks.

In general, Aedes larvae were detected
in all levels of either one or more of the
occupied apartment blocks except for level
9 (25.1 – 27.0 m), as indicated in Table 2.
The peak and the lowest density of Aedes

sp. were recorded at level 6 (16.1 – 18.0 m)
and level 10 (28.1 – 30.0 m) of the
apartment blocks, respectively. Aedes

aegypti was found present up to the tenth
floor and Ae. albopictus up to the sixth
floor (16.1 – 18.0 m). These results
indicated that Aedes mosquitoes could be
found at high level of high rise apartments
which could have been transported by
humans either by way of stairs or lifts.
These results were in parallel with studies
by Liew & Curtis (2004) who reported on
the positive ovitraps with rubidium (Rb)-
marked eggs of Ae. aegypti and Ae.

albopictus recovered from the third level
until the twenty first level (60.0 m) of a
condominium in Singapore where the
release point of the marked parental
mosquitoes of both species was at the
twelve level of the condominium. This
study also indirectly showed that Ae.

aegypti was found to be more robust than

Table 1. Comparison of Ae. aegypti and Ae. albopictus larvae collected from four apartment blocks in Presint 9, Putrajaya

Apartment Total no. of No. (and percent, %) No. (and percent, %) Ae. aegypti : Total no. (and percent, %)
block ovitrap per of Ae. aegypti larvae of Ae. albopictus larvae Ae. albopictus of Aedes sp. larvae

block collected per block collected per block per block collected per block

A 40 099  (75.57%)0 32  (24.43%) 03.09 : 1.00 131  (20.15%)
B 40 168  (100.00%) 00  (0.00%)0 – 168  (25.85%)
C 40 057  (67.06%)0 28  (32.94%) 02.04 : 1.00 085  (13.08%)
D 40 247  (92.86%)0 19  (7.14%)0 13.00 : 1.00 266  (40.92%)

Table 2. Number of Aedes larvae captured at different level (height) of high-rise apartments in Presint 9, Putrajaya

Level of
Apartment block Block A Block B Block C Block D

apartment Species of Aedes Ae. Ae. Ae. Ae. Ae. Ae. Ae. Ae.

block larvae captured aegypti albopictus aegypti albopictus aegypti albopictus aegypti albopictus

[Height (m)] No. of
ovitrap per
level per block

1  (0.0 – 3.0) 4 24 0 0 0 0 0 78 3

2  (3.1 – 6.0) 4 44 0 68 0 0 0 24 0

3  (6.1 – 9.0) 4 9 10 12 0 0 0 20 0

4  (9.1 – 12.0) 4 0 0 0 0 0 0 11 7

5  (12.1 – 15.0) 4 15 22 18 0 2 0 35 0

6  (15.1 – 18.0) 4 7 0 1 0 45 28 77 9

7  (18.1 – 21.0) 4 0 0 63 0 0 0 0 0

8  (21.1 – 24.0) 4 0 0 1 0 10 0 0 0

9  (24.1 – 27.0) 4 0 0 0 0 0 0 0 0

10  (27.1 – 30.0) 4 0 0 5 0 0 0 2 0

Sub total 40  (per block) 99 32 168 0 57 28 247 19

Total 160 131 168 85 266

Grand total 650
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Ae. albopictus in terms of breeding in high-
rise apartments. Furthermore, high density
of Aedes sp. observed at the sixth level
(16.1 – 18.0 m) in this study supported
previous findings by Chadee (2004) who
reported that ovitraps placed at the 13.0 –
24.0 m in height both indoors and outdoors
were the most preferred levels used by
gravid Ae. aegypti in high-rise apartments
in Trinidad, West Indies. Tinker (1974)
suggested that the movement of Ae. aegypti

mosquitoes above ground level may result
from insecticide pressure which caused the
absence of untreated containers. However,
in our study, the high density of Aedes sp.
at the sixth level could also be due to the
existence of many ornamental plants grown
by the residents especially at the corner
end of the respective level. These plants
are an ideal breeding and resting habitats
for Aedes mosquitoes especially when
there are stagnant and clear water in these
flower pots. In other words, as concluded
by Chadee (2004), an ecological niche
consisting of biotic (humans, plants, and
pet animals) and abiotic (structure,
temperature, humidity, and wind)
components which provide blood meals
(food), water for aquatic stages, and resting
places for adults (shelter) was not only
found at ground level, but also occurred at
various levels in high-rise apartments.

Besides that, an analysis using the
Spearman’s rank correlation coefficient
indicated a poor correlation (N=40;
ρ=-0.349) between the mean number of
Aedes larvae collected with the level
(height) of apartment blocks. The lack of
significant results supported the concept of
mosquito breeding at high levels where
lesser Aedes mosquitoes could be found in
higher level of the apartment blocks but
this finding should be further investigated
so that stronger correlation could be
observed.

In general, this study indicated the
capability of Aedes mosquitoes especially
Ae. aegypti to survive up to the tenth floor
(28.1 – 30.0 m) of high-rise apartments in
Presint 9, Putrajaya. Therefore, public
awareness among residents should be
improved in order to get their participation

in eliminating any breeding habitats within
their vicinities and thus to protect them
from the bite of dengue vectors. This is
because until today, source reduction
remains as one of the best methods in
preventing dengue vectors which require
high cooperation from the public. Moreover,
besides using insecticides, dengue vector
control programmes also often rely
heavily on managing larval populations
of the mosquito vector which is by
eliminating container habitats (Strickman
& Kittayapong, 2003).

This study also indirectly proved that
ovitraps could detect the presence of Aedes

spp. in all apartment blocks occupied,
although only 40 ovitraps were set up in
each apartment block with 4 ovitraps per
level. Therefore, use of ovitraps in public
areas is still sensitive and reliable in
monitoring the presence of vector
mosquitoes. Although the results of ovitrap
surveillance cannot be used to accurately
estimate the total Aedes adult populations,
the use of ovitraps in Aedes egg collections
are both sensitive and easy to perform
(Romero-Vivas et al., 2007).

It was clearly shown in this study that
Aedes breeding occurs at upper levels of
apartment blocks and there was no clear
correlation between the number of larval
collection with the height of apartment
blocks. Therefore, it is suggested that
container surveys to be conducted to
obtain further information on the type and
frequency of larval sites. In fact, studies to
assess the productivity of the pupae
collected from the study site are also
encouraged.

Acknowledgements. The authors thank the
Director General of Health, Malaysia for
permission to publish this paper. We are
grateful to the Director of City Services
Department, Putrajaya Corporation,
Putrajaya, Malaysia for permission to
perform this study in Presint 9, Putrajaya.
Thanks also to the staff of Medical
Entomology Unit, IMR as well as all staff
of Health Division, City Services
Department, Putrajaya Corporation for their
assistance in conducting this study. This



666

study was supported by the Non-CAM
Research Grant of National Institute of
Health (NIH), Ministry of Health Malaysia;
07-024.

REFERENCES

Chadee, D.D. (2004). Observations on the
seasonal prevalence and vertical
distribution patterns of oviposition by
Aedes aegypti (L.) (Diptera: Culicidae)
in urban high-rise apartments in
Trinidad, West Indies. Journal of

Vector Ecology 29(2): 323–330.
Chan, K.L., Ho, B.C. & Chan, Y.C. (1971).

Aedes aegypti (L.) and Aedes

albopictus (Skuse) in Singapore city. 2.
Larval habitats. Bulletin of the World

Health Organization 44: 629–633.
Chen, C.D., Nazni, W.A., Lee, H.L., Seleena,

B., Mohd Masri, S., Chiang, Y.F. &
Sofian-Azirun, M. (2006a). Mixed
breeding of Aedes aegypti (L.) and
Aedes albopictus Skuse in four dengue
endemic areas in Kuala Lumpur and
Selangor, Malaysia. Tropical Bio-

medicine 23(2): 224–227.
Chen, C.D., Seleena, B., Nazni, W.A., Lee,

H.L., Masri, S.M., Chiang, Y.F. & Sofian-
Azirun, M. (2006b). Dengue vectors
surveillance in endemic areas in Kuala
Lumpur City Centre and Selangor State,
Malaysia. Dengue Bulletin 30: 197–
203.

Cheng, M.-L., Ho, B.-C., Bartnett, R.E. &
Goodwin, N. (1982). Role of a modified
ovitrap in the control of Aedes aegypti

in Houston, Texas, USA. Bulletin of the

World Health Organization 60(2):
291–296.

Cheong, W.H. (1986). The vectors of dengue
and dengue haemorrhagic fevers in
Malaysia. In: Dengue fever studies
in Malaysia. Institute for Medical

Research Bulletin 23: 155–167.

Dibo, M.R., Chiaravalloti-Neto, F.,
Battigaglia, M., Mondini, A., Favaro,
E.A., Barbosa, A.A.C. & Glasser, C.M.
(2005). Identification of the best ovitrap
installation sites for gravid Aedes

(Stegomyia) aegypti in residences in
Mirassol, state of Sao Paulo, Brazil.
Memorias do Instituto Oswaldo Cruz

100(4): 339–343.
Focks, D.A. (2003). A review of entomo-

logical sampling methods and

indicators for dengue vectors. World
Health Organization. Gainsville, pp. 40.

Foo, L.C., Lim, T.W., Lee, H.L. & Fang, R.
(1985). Rainfall, abundance of Aedes

aegypti and dengue infection in
Selangor, Malaysia. The Southeast

Asian Journal of Tropical Medicine

and Public Health 16(4): 560–568.
Klowden, M.J. (1993). Mating and

nutritional state affect the reproduction
of Aedes albopictus mosquitoes.
Journal of the American Mosquito

Control Association 9(2): 169–173.
Lee, H.L. (1992a). Sequential sampling: its

application in ovitrap surveillance of
Aedes (Diptera: Culicidae) in Selangor,
Malaysia. Tropical Biomedicine 9: 29–
34.

Lee, H.L. (1992b). Aedes ovitrap and
larval survey in several suburban
communities in Selangor, Malaysia.
Mosquito-Borne Diseases Bulletin

9(1): 9–15.
Lee, H.L., Chen, C.D., Mohd Masri, S.,

Chiang, Y.F., Chooi, K.H. & Benjamin, S.
(2008). Impact of larviciding with a
Bacillus thuringiensis israelensis

formulation, Vectobac WG®, on dengue
mosquito vectors in a dengue endemic
site in Selangor state, Malaysia.
Southeast Asian Journal of Tropical

Medicine and Public Health 39(4):
601–609.



667

Lian, C.W., Seng, C.M. & Chai, W.Y. (2006).
Spatial, environmental and entomo-
logical risk factors analysis on a rural
dengue outbreak in Lundu District in
Sarawak, Malaysia. Tropical Bio-

medicine 1: 85–96.
Liew, C. & Curtis, C.F. (2004). Horizontal

and vertical dispersal of dengue vector
mosquitoes, Aedes aegypti and Aedes

albopictus, in Singapore. Medical and

Veterinary Entomology 18: 351–360.
Ministry of Health Malaysia. (1997).

Guidelines on the use of ovitrap for

Aedes surveillance. (Unpublished
data).

Ministry of Health Malaysia. (2010).
Situasi Semasa Demam Denggi Dan
Chikungunya Di Malaysia Bagi Minggu
34 / 2010 (22 hingga 28 Ogos 2010).
Kenyataan Akhbar Ketua Pengarah

Kesihatan Malaysia. 30th August 2010.
(Unpublished data).

Nazni, W.A., Lee, H.L., Dayang, H.A.B. &
Azahari, A.H. (2009). Cross-mating
between Malaysian strains of Aedes

aegypti and Aedes albopictus in the
laboratory. Southeast Asian Journal of

Tropical Medicine and Public Health

40(1): 40–46.
Romero-Vivas, C.M.E., Llinas, H. &

Falconar, A.K.I. (2007). Three
calibration factors, applied to a rapid
sweeping method, can accurately
estimate Aedes aegypti (Diptera:
Culicidae) pupal numbers in large
water-storage containers at all
temperatures at which dengue virus
transmission occurs. Journal of

Medical Entomology 44(6): 930–937.
Rudnick, A., Tan, E.E., Lucas, J.K. &

Omar, M. (1965). Mosquito-borne
haemorrhagic fever in Malaya. British

Medical Journal 1: 1269–1272.
Singh, R.K., Das, M.K., Dhiman, R.C., Mittal,

P.K. & Sinha, A.T.S. (2008). Preliminary
investigation of dengue vectors in
Ranchi, India Journal of Vector Borne

Diseases 45: 170–173.

Strickman, D. & Kittayapong, P. (2003).
Dengue and its vectors in Thailand:
Calculated transmission risk from
total pupal counts of Aedes aegypti and
association of wing-length measure-
ments with aspects of the larval habitat.
The American Journal of Tropical

Medicine and Hygiene 68(2): 209–217.
Sucharit, S., Tumrasvin, W., Vutikes, S. &

Viraboonchai, S. (1978). Interactions
between larvae of Aedes aegypti and
Aedes albopictus in mixed experi-
mental populations. The Southeast

Asian Journal of Tropical Medicine

and Public Health 9(1): 93–97.
Sulaiman, S., Pawanchee, Z.A., Jeffery, J.,

Ghauth, I. & Busparani, V. (1991).
Studies on the distribution and
abundance of Aedes aegypti (L.) and
Aedes albopictus (Skuse) (Diptera:
Culicidae) in an endemic area of
dengue / dengue haemorrhagic fever in
Kuala Lumpur. Mosquito-Borne

Diseases Bulletin 8 (2): 35–39.
Surendran, S.N., Kajatheepan, A.,

Sanjeefkumar, K.F.A. & Jude, P.J.
(2007). Seasonality and insecticide
susceptibility of dengue vectors: An
ovitrap based survey in a residential
area of northern Sri Lanka. The

Southeast Asian Journal of Tropical

Medicine and Public Health 38(2):
276–282.

Tinker, M.E. (1974). Aedes aegypti larval
habitats in Surinam. Bulletin of the Pan

American Health Organization 8(4):
293–301.

Vezzani, D. & Carbajo, A.E. (2008). Aedes

aegypti, Aedes albopictus, and dengue
in Argentina: current knowledge and
future directions. Memorias do

Instituto Oswaldo Cruz 103(1): 66–74.
World Health Organization. (1972). Vector

Control In International Health.
Geneva. pp. 12 & 25.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [72 72]
  /PageSize [612.000 792.000]
>> setpagedevice


