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Abstract Our method is presented with displaying time sermmnsisting of the daily amount of
precipitation of 100 years, which has meant a s#pachallenge, as the precipitation data shows
significant deviations. By nowadays, mankind haanged its environment to such an extent that itshas
significant effect on other species as well. Th@ideptera data series of the National Plant Pritect
and Forestry Light Trap Network can be used tdfjstis. This network has a national coverageargée
number of collected Lepidoptera, and an availaldag data series of several years. For obtaining
information from these data, the setting up of asyeto manage database is necessary. Furthermie, i
important to represent our data and our resultmieasily analysable and expressive way. In thislar
the setting up of the database is introduced, bagetvith the presentation of a three dimensional
visualization method, which depicts the long-rangd seasonal changes together.
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Introduction

The spreading and the structure of ecological aassors significantly depend on
environmental factors and resources. This is cafledlogical niche, which can be
perceived as part of an n dimensional space thatesl by the given population (n
dimension means the n number of different enviramalesffects and resources).

There is no opportunity on an examination of popoadynamics to investigate all
(n) environmental factors. Therefore we only looKed relationships between a few
relevant environmental parameters and the dataeated by monitoring the
communities. In view of these correlations we afitad to draw conclusions about the
future state of the population.

The size and the structure of populations are embed by several factors:
agriculture, urbanization, climate, soil, vegetatisolar radiation, etc. However, these
effects are not independent from each other. Cénthitange has an effect on each
component. Thus, environmental effects (biotic aimotic), cannot be examined
independently from each other. That is, no suclalidge@cumstances can be created,
where it could be investigated for example how thepulation is effected by
temperature changes, since it has an effect om otfieential environmental factors as
well, which can have an effect on the investigapegulation. The investigation is
further complicated by the fact that climate is tia only thing having an effect on the
population and its surroundings. Primarily humativag should be mentioned here.
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One of the big problems of these times is thatéte available for us are growing at
an incredible pace. Filtering out important datanfrthe databases is getting to be an
increasing problem.

The aim of our work is to create a database froenLtbpidoptera data of the light
trap network, which assures the availability ofedfatr the purpose of writing this article
and further researches in an easily manageable ®esides this we have introduced a
three-dimensional depicting method in this artiglbjch presents time series figures in
an expressive way.

A Visual-Basic program has been made for data psiog, evaluating and
visualizing the results. We chose this programnmarguage primarily because it can
easily be set up for the direct use of Excel andeAs files. These programs are suitable
for the graphical visualization of long time seneish the help of Autocad and ArcGIS
graphical programs.

Review of literature

The most widespread collection method of Lepidaptlying at night is light
trapping. This method was first employed followitige experiments of Williams
(1935). Light traps have been used since 1940 imgety. In 1952 the construction of
an internationally unique trap network began (Jerd861; Nowinszky, 2003a). By
now, the Hungarian light trap system has been egdipuniformly with Jermy type
light traps.

Those light traps that have been operating fomg kime uninterrupted, in the same
place are the most suitable for population dynammesstigation (Nowinszky, 2003b).

It is practical to use all the light trap data hesm of the effects of different abiotic
factors. This way it is achievable that the effegipearing in different collection places
and modifying the number of collections neutrakaeh other (Nowinszky, 2003b).

The longest possible time series (daily data seiseseeded to define the changes in
a data series and its tendencies in the most leliby. It should cover the largest
possible geographical area and data collection Idhbe carried out with the same
method all along. The data series of the NationahtPProtection and Forestry Light
Trap Network is the most adequate for these cantit{Hufnagel et al., 2008).

Large quantity data coming from different sourcas be processed with methods of
data mining. As a first step data warehouses a&ed from databases (Bohlen, 2003;
Fan, 2009; Han and Kambel, 2004; Keim, 2004). Tgrscedure is preprocessing
(Kennedy, et al. 1998; Pyle, 1999), during which #utomatically detectable defective
data are removed. The rest of the defective databeafiltered out only with human
assistance, in an interactive way (Han and Kan#i¢l4).

With the joining of databases a data structureesited, which ensures data access
according to several points of view. The most $&liastructure for this is an n-
dimensional data cube (Euler, 2005; Gray et ab/)9

The moving average method can be used for filteong extremes appearing in
databases and for decreasing the fluctuations ta skxies (Heuvelink and Webster,
2001). It smoothes the data series at the saméHaneand Kambel, 2004).

Image visualization is closer to human thinking nthiarge tables containing
numerical data, which, though, provide exact infation, but are difficult to handle and
they are not suitable to present correlations (Gim2004) either. When analysing

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 8(3): 22239.
http://www.ecology.uni-corvinus.hel ISSN 1589 1623 (Prin® ISSN1785 0037 (Online)
© 2010, ALOKI Kit., Budapest, Hungary



Gimesi — Hufnagel: The possibilities of biodiveysitonitoring based on Hungarian Light Trap Networks
-225 -

calculation results, it can be helpful if the dagresented in an easily interpretable,
graphical form.

We used three-dimensional figures for the presiemtaif long time series, where the
yearly and seasonal changes could be seen wellse thre outlined by Gimesi (2009).
A similar depicting method was used by Mulligan 489 for the demonstration of the
seasonal changes of vegetation. He remarked tkam#thod is able to demonstrate
both short- and long-range tendencies. For the dstraiion of Lepidoptera data, three-
dimensional figures were also used by Marchiori Rothanowski (2006).

Diversity indices are numerical functions definen sets of species frequency or
species occurence probability(lzsak, 2001). Sodikersity of a biozoenosis — in an
ecological sense — is some kind of a function efthmber and abundance of species.

Biological diversity primarily means the varioussesf species regarding a given
area and a given period. Species, genus or gedigtcsities can be studied, such as
epidemiologic or population diversities (I1zsak, 49&sak and Juhasz-Nagy, 1984).

However, diversity indices do not provide infornaatiabout the spatial position of
entities, which can characterize the communityeatst as much as the number of
species or the diversity (Menhinick, 1962).

In statistical ecology numerous functions are aupas diversity indices (Dewar and
Porté 2008; Izsak, 2001; Mishra et al., 2009; Syp&hal., 2005; Tothmérész, 1997).
Different diversity indices described in the ecaotad literature present the diversity of
a given species community from different pointsvigw. It is general experience that
the diversity of numerous fauna and flora commasitneasured by different indices
show significant positive correlation. The maingea for this is the high sensibility of
indices to the change of population with the largesnber of entities. Indices depend
on the size of the sample, though to different eix{dbaiez et al.,1995).

Numerous methods have been worked out to charaetdiversity, which can be
assorted as follows, according to Téthmérész (2001

— Number of species,

— Diversity indices,

— Classical diversity statistics,

— Scale-pending characterization of diversity,

— Mosaicity, the role of patterng-diversity),

— Space-series analysis.

Shannon diversity index is the most commonly use@dological literature (e.g.:
Arnan et al., 2009; Balog et al., 2008; Chefaoul babo, 2008; Kevan, 1999; Skalskia
and Pepiech, 2006), therefore we also investigated th&tridution of collected
Lepidoptera with the help of this one.
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Trap Code Start

1 Nov. 1961.
2 Jun. 1961.

3 Jun. 1961.

4 Apr. 1962.

5 Jan. 1962.

6 Apr. 1965.

7 Jun. 1961.

8 Mar. 1962.

9 Feb. 1962.

10 Aug. 1967.
11 Jan. 1961.

12 Mar. 1962.
13 Jun. 1961.

14 Mar. 1962.

15 Feb. 1962.

16 Jun. 1969.

17 Aug. 1969.
18 Aug. 1969.
19 Aug. 1969.
20 Sept. 1969.
21 Mar. 1970.
22 July. 1972.
23 May. 1978.
24 Sept. 1977.
25 Aug. 1976.
26 July. 1976.
27 July. 1976.
28 Jun. 1976.

29 May. 1976.
30 Sept. 1975.
31 Mar. 1988.
32 1977. Apr.

33 Sept. 1979.
34 May. 1990.
35 Apr. 1992.

36 Mar. 1992.
37 Sept. 1975.
38 Mar. 1981.
40 Mar. 1977.
41 May. 1993.
42 July. 1976.
43 Jun. 1977.

52 Sept. 1991.
53 May. 1994.
54 Dec. 1993.
55 Mar. 1995.
56 Apr. 1993.

57 Apr. 1996.

58 Apr. 1996.

59 Apr. 1995.

60 Mar. 1999.
61 Apr. 1999.

62 Mar. 2005.
63 Mar. 2005.
64 Apr. 2005.
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Table 1. Trap statistics (highlighted traps worked for tlo@diest time)

Date
End
Dec. 1975.

July. 1991.

Dec. 2006.
Dec. 2006.
Apr. 1976.
Oct. 1990.
Dec. 2006.
Nov. 2006.
Oct. 2006.
Jun. 1973.
Dec. 2006.
Feb. 1977.
Dec. 2006.
Oct. 2006.
Nov. 2006.

Aug. 1990.

Dec. 2006.
Aug. 2003.
Aug. 1975.
Jun. 1974.
Aug. 1975.
Aug. 1995.
Nov. 2006.

Dec. 2006.
Sept. 1995.

Dec. 2006.
Nov. 2006.
Oct. 2003.
Aug. 1985.

Nov. 2006.

Oct. 1990.
July. 2006.

Nov. 2000.

Nov. 2006.
Jun. 1995.
Oct. 1998.

Dec. 2006.

July. 1981.

Sept. 2003.
May. 1993.

July. 1979.

Aug. 1977.
Nov. 2006.

Dec. 1995.
Oct. 1995.

May. 2001.

Oct. 2006.
Oct. 2006.
Nov. 2003.
Dec. 2006.
Nov. 2006.

Sept. 1999.

Aug. 2006.

Sept. 2006.

Dec. 2006.

Operation Number of
Time[months] Individuals
139 63948
302 602476
441 285752
421 291694
147 29852
185 134303
364 102903
417 298604
393 193967
45 11267
354 301795
153 39242
403 325227
445 715915
446 476072
149 25183
334 175334
85 48671
48 578
28 1125

45 1656
204 82770
186 200144
243 557826
152 87831
253 326855
253 183090
147 68158
72 41544
215 183190
23 6080
268 161841
188 190769
154 151071
14 1785

38 19153
141 108785

5 1183
128 181664

1 39

26 3094

3 457

133 204087
13 9468

15 4285

49 24170
109 117965
48 53304
57 58244
93 136481
71 29617

6 6322

12 15209
16 21667

17 35804

Number of
Species

572
798
776
677

60
588
662
686
770
416
697
520
689
696
765
479
698
552

33

30

30
621
638
638
458
656
672
538
526
675

62
618
548
560
141
394
493
159
568

18
301

54
702
313
195
368
510
434
517
459
466
195
289
335
365
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Name of Trap

Budakeszi
Makkoshotyka
Felgtarkany
Gerla-Gyula
Kunfehérté
Farkasgyef
M.Haza,M.Almas
Répéshuta
Sopron
Szakonyfalu
Szentpéterfolde
Szombathely
Tolna

Tompa
Vargesztes
Gyulaj-Kocsola
Erdésmecske
Komore

Kékat
Alsékovesd
Zalaerdd
Piliscsaba
Gilvanfa-Sumony
Kapuvar
Karcag-Apavara
Bugac
Nagyrakos-Szala
Szulok
Zalaszanto-Supr
Sarvar-Baj-Acsad
Bejcgyertyanos
Sasrét
Jankmaijtis
Didsjerd
Nagyldzs
Telkibanya
Hégyész-Tamasi
Ivanc
Asotthalom
Godolb

Nadasd
Albertirsa
Bakonybél-Somh
Mosonmagyaréar
Asvanyraré
Barcs-Krigoc
Egyhézaskesz
Kecskemét
Pilismarot
Pispokladany
Kemencepatak
Maroslele
Csdprond
Szentendre
Vamosatya
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M aterials and methods

In the course of our work we used the National PRmotection and Forestry Light
Trap Network, the first light traps of which werestalled in 1961 (Szontagh, 1975).

These traps are operating all year round, exceghtise days when the temperature
does not rise above 0 °C, or when the area is edvey snow (Nowinszky, 2003a).We
received the data of the National Plant Protectiod Forestry Light Trap Network in
dBase format. Our object was to create a databatsefdhese hardly processable data
that allows access to the data easily, in a gerieradat. This way we have created a
database essential for further researches.

The data of the National Plant Protection and Rordsight Trap Network were
processed using data-mining methods. As a firgt stbased on a method well known
in the literature(Bohlen, 2003; Fan, 2009; Han &aanbel, 2004; Keim, 2004) — we
created a data warehouse out of the available als¢ab This process included the
merge and the filtering of databases (BogdanovaGauigieva, 2008).

The trap statistics created from the trap databzageen imable 1.In this table the
beginning and the end of the operation are shoagether with the operation time in
months, the total number of collected individusfee number of collected species, and
the name of the trap (its geographical position).

The merge of databases

The original (light trap collection) data can beifid in separate databases for each
trap. The record structure of the original databasa be seen iig. 1

Data
SORSZ | CSAPDA K KOD| A EV A_HO D1 | D2 D31 | FELV | FIDO JEL IDO

Figure 1. The record structure of the original databases
The following fields can be found in the databases:

SORSZ (sn) — ordinal number of the measurement
CSAPDA (trap) — trap code

K_KOD (I_code) — code of the insect species( Lepidmm)
A_EV (yoh) — year of collection

A_HO (moh) — month of collection

D1-D30 — number of individuals collected daily

FELV (rec) — name of the data recorder

FIDO (torec) — date of recording

JEL (sign) — sign

IDO (time) — date of collection

Fig. 2 presents the record structure of trap and speeiteddses. These are linked to the
structure presented Fig. 1.
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Specie

K_KOD

K_NEV

K_RNEV

KONYV

Figure 2. The record structure of trap and species databases

The following fields can be found in the databases:

CS_KOD (trap) — trap code
CS_NEV (name) — name of the trap
MENT — one boolean data

K_KOD (species) — species code

K_NEV (name) — name of the species
K_RNEV (name) — short name
KONYYV (name) — name by book

Fig. 3. demonstrates the relational connections of talpéerds) presented kig.1,

Fig. 2
Traf Data Specie
CS_KOD SORSzZ K_KOD
CS_NEV L CSAPDA K_NEV
MENT K_KOD K_RNEV
A_EV KONYV
A_HO
D1
D2

Figure 3. The relational connections of data-tables

With the merge of databases we created a datawsteuihat ensures searching by
trap code, Lepidoptera code, and date. The mothdaistructure for this is the three-
dimensional data cube that can be sedrfign4. The dimensions of the cube atiene
trap code species codeThis way one elemental cube contains the numbspecies
collected in a given trap on a definite day.

For the sake of quicker data access and the fallpwgraphical depiction we have
divided the time dimension into year and day. Tfweee we actually used a four-
dimensional data cube.

While defining the ordinal number of the day —tioe sake of uniformization — years
were considered to contain 365 days, i.e. measumsmmeade on 29 February were
excluded. This did not cause any error, as dulteg4-year period of investigation —
considering all the traps and species — it meavig out altogether 109 individuals.
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31/12/200 |
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L

(G 01/03/1964
a) -- &
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- 2
(96

01/01/1963 2 &
YR

1 2 3 1137

Lepidoptera code

01/02/196%

Figure4. The data cube

Data filtering, data cleaning

During the course of creating the data warehouseexexuted an automatically

performable filtering, during which:

— incorrect dates coming from data recording mistakexe removed (only the data
of the period between 1962 and 2006 were colledi®el,ordinal number of
months had to be between 1 and 12, and the nuniltiErys had to correspond
with the value belonging to the given month),

— those species codes that were not included in pleeies database have been
filtered out,

— doubly recorded data were deleted.

The filtering out of other defective data can beaxed in an automatic way only to

a limited extent. In the rest of the cases an autére (requiring human assistance)
filtering can be carried out (Han and Kambel, 2004j)e visualization method recited
in this article is suitable for noticing flagrawiflely differing from the environment)
data easily (Gimesi, 2008).

Filtering based on trap code

Those light traps that have been operating in #meesplace for a long time without
interruption are the most suitable for the purpokavestigating population dynamics
(Nowinszky, 2003b). Accordingly, we chose from ttegabase those traps have worked
for the longest time, mindful of having data of thighest possible number of days in
the examined period. We have chosen those 9 thegisamorked for the longest time
between 1962 and 2006. The data of these are maikedighlighting inTable 1

For the sake of further processing we distinguisbetiveen the cases when a trap
did not operate and when it did not collect anycspen of the given species. A trap
was considered not operating when no collectiorpbaged on a given day regarding all
species.

The geographical position of the examined trapsdareonstrated ifrig. 5. In this
figure green (darker) rings indicate those settl@sevhere the chosen traps can be
found.
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Répashuta

s Miskg

Felsotarkany;
Matrahdza

Gyor Debrecen

Tompa SZeged

Figure5. The regional distribution of the examined lighas

Filtering based on species code

From this point on only those species data werd ugere there was collection of at
least one specimen every year in the examined @p€1i@62-2006), considering all the
traps. After filtering, altogether 281 species wefein the database.

After finishing data cleaning and data filteringethepidoptera database contained
the data of 9 traps, 281 species, which altogetheant 4,020,614 records. The
structure of the database is showirig. 6.

Lepidoptera databa:
EV NAP | CSAPDA FAJ DB

Figure 6. The final structure of the Lepidoptera database

The following fields could be found in the datahase

EV (year) — year

NAP (day) — the ordinal number of the day withie fear

CSAPDA (trap) — trap code

FAJ (species) — species code

DB — the number of individuals of the species at#d on the given day by the
given trap

Merging thetrap data

For the sake of decreasing the different abiotatdis and the effects modifying the
number of collections happening in different cdilea places, it is practical to use the
data of the greatest possible number of light-téijmvinszky, 2003b). For the creation
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of a national time series the data of the trapsdon different places had to be merged
by species. This is the so called data reducindhade(Moon and Kim, 2007), that was
carried out by a moving-average calculation. Théhod of moving-average is suitable
for filtering out the extremes occurring in thelgalata and to decrease the fluctuations
in the data series (Heuvelink and Webster, 200f)s Tethod is also smoothing the
time series (Han and Kambel, 2004).

During the moving-average calculations we usedaerage of 9 days’ (moving-
average of 9th grade). We chose number 9, becauseresponded to the number of
traps.Fig. 7 demonstrates the window-method that we used tuleaé the average, but
with fictive data. The figure shows the calculatafrthe merged data of a given species.
Days can be found in the vertical direction, amgb$rin the horizontal one. “-1” in a cell
indicates that the trap did not operate on thergn@y. In such case, when calculating
the average, the content of the cell is not addedd sum and the value of the divisor is
not increased either.

Trap:
0/3/2/0 -1-120 0
204/ 0/ -12/1 4/3 1
10 1/-15/1/0/5/4

¢ | 1/-12/ 010 3 -12
Slo 152 -150 4|1
0/5/1/3/0 2 -150
10/ 4/-154/0/2/3
1-12/0/5 15/ -12
1303 -12 40 -1

Figure7. The window used for average calculation

The following formula was used for the calculat@fraverage:

1 k+8 9
=>>d. k=1.16417
N
,where:
di’j = the value of the cell (number of individuals), we is the ordinal

number of the trap, j is the ordinal number of ttey (cells containing 1 are not
calculated!)

n = the number of cells not containing 1

k = the first day of the window

The maximum value ok is the number of days betweet January 1962 and 31
December 2002, minus 8.

After the calculation of average the data structwrined inFig. 8 was presented
where the rows of the table show the years andrti@al number of the day within the
year (16425 rows), and the columns show the speos (281 columns).
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Species coc
123 456 7--979

1962 1

Date

N O 01 AW

2006 36
Figure 8. The Lepidoptera data table after the average calioh

We made a program using Visual Basic languageh®icteation of the Lepidoptera
data warehouse, for the data filtering and fortfertdata processing.

Results

Biological diversity means primarily the diversiy species concerning a given area
and a given period of time. For the characteriratibdiversity we used the number of
individuals, the number of species, and the Shawuinersity index.

Time series of aggregate collection

The time series of the number of Lepidoptera ctdi@detween 1962 and 2006 is
demonstrated ifig. 9.

2010 | | |

2000

1990

- 436

4713
[ 132-235
[ 1236-340
1341 - 445
[ 446- 558

1980

[ 559 - BeO
[ Ba - 837
[ 838- 1070
[0 1 080 - 1 360
[11370-1740
[ 11750-2230

1970

1960

Jan  Feb |Mar Apr May Jun Tuly Aug  Sept Oct |Nov Dec

Figure9. The three-dimensional time series figure of thelper of individuals based on the
Lepidoptera data
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It can be seen in the figure that the maximum efritbmber of individuals occurs in
the middle of summer, but there are smaller petkseaend of March, at the beginning

of April and in November, as well.
In summer a significant increase can be observéaeimumber of individuals, which

shows up every 15-20 years.
A remarkable anomaly can be observed in this figur@ also in further time series
figures in 1972 and 1973. The reason for thih& the definition of Lepidoptera was

less accurate in this period.

Number of species (taxon)

One of the most important diversity indices is thanber of species (Tothmérész,
2002), the measure of which depends on the numbemtities collected and the
attraction zone of the traps. Its drawback is thdbes not make a difference between
populous species and those that are representexebgr a few entities and moreover, it
is territory dependent.

Fig. 10shows the distribution of the number of collectpecies. There are fractions
in it as well, because the figure was made by jatiation.

2010 |

2000

1990

[ 0,281 - 9,06
[0 5,07 - 231
[1232-394
[l395-597
[ls88-781
[1m2-a78
[ g7,9-117
18- 132
I 133 - 148
[0 147 - 158
[ 1180-172
[1173- 198

1980

1970

1960
|Ian ‘Feb |Mar Apr May Tun TJuly Aug  Sept Oct NO\" Dec‘

Figure 10. The three-dimensional time series figure of thelper of species based on the
Lepidoptera data

The time series of the number of species showsaotrar picture than that of the
number of individuals. However, it can be obserliede as well that there are periods
(years) when the number of species is significarttigher compared to the
neighbouring years.

In the literature Shannon index is used the mostngonly for the characterization of
diversity, therefore we have also used this forahalysis of our data.

This index is sensitive to the changes of rareispethat is its value decreases with
the increase of the number of individuals of domirgpecies, but it increases with the
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increase of the number of species. The time sefifl®e Shannon index can be seen in
Fig. 11
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Figure11. The three-dimensional time series figure of thenBbn-Wiener index of
Lepidoptera data

It can be seen in the figure that the diversityeixdias maximums in the middle of
June and of August. Accordingly, a decrease inrdityecan be observed in July.

In the winter period between 1965 and 1980 relbtitgh diversity values can be
seen, in spite of the fact that they cannot be ssatrer in the time series of the
aggregate number of collected individudtgy( 9), or in that of the speciefif. 10).

It is fully visible in all three figures that theales significantly depend on the
season.

A significant anomaly can be noticed in 1972 and 973 in the time series figures.
A likely reason for this is a personal change at thime, as a consequence of which the
definition of Lepidoptera was carried out less pely.

Fig. 12 shows the numbers of individuals collected daulyirg the 33- year period,
Fig. 13show the dispersion as a function of days.
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Figure 13. Dispersion of the number of individuals collectizaly

In Figure 13three easily separable stages can be seen: theipegof spring (1.),
summer (ll.), and late autumn (111.).

The increase in the numbers of individuals are @alry those dominant species that
swarm in those periods.

We have made a list of the dominant species ofttee periods, which is shown in
Table 2 The dominant species appeare in a larger ratriinglithe spring and the
autumn period. The reason for this is that in thpsgods the number of existing
species is lower.

Species 42 and 43 are two-generational. 43 isddsainant in the autumn period,
which can be seen in the table. Species 172 haswaoms as well, but both of them
are in summer.
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Table2. The ratio of the dominant species in the threeoulsr

Period Code Species hame Ratio

40 Orthosia gothica {nnaeus, 1758) 75 %

> 41 Orthosia cruda (Denis & Schiffermuller, 1775) ,8.%0

= 42 Eupsilia transverg@dufnagel, 1766) 9,0%

(§. 43 Conistra vaccinijLinnaeus, 1761) 25,2 %
51 Alsophila aesculari@Denis & Schiffermdiller], 1775) 16,3 %
449 Orthosia incertéHufnagel, 1766) 5,0 %
172 Ectropis bistortatéGoeze, 1781) 2,8%

o 240 Eilema compland.jnnaeus, 1758) 43 %

€ 398 Athetis furvula (Hibner,1808) 2,7%

= 411 Paracolax glaucinal{®enis & Schiffermuller, 1775) 52 %

@ 515 Zanclognatha lunal{&copoli, 1763) 41 %
519 Eilema lurideoldZincken, 1817) 3.7%
43 Conistra vaccinijLinnaeus, 1761) 35%

c 52 Alsophila quadripunctaria (Esper, 1800) 58 %

g 54 Operophtera brumathifnaeus, 1758) 45,7 %

5 63 Erannis aurantiaria (Hubner, 1799) 4,01%

< 65 Erannis defoliariéClerck, 1759) 16,8 %
656 Ptilophora plumigergDenis & Schiffermiller], 1775) 8,7 %

Discussion

In this article the data processing of the NatidPlaint Protection and Forestry Light
Trap Network was introduced together with a possuisualization method.

The database created is based on the light trap ldas suitable for utilization in the
most important research areas of the national lighpping. These areas were
summarized by Szentkirdlyi (2002). Among them amenfstical, zoogeographical,
taxonomical, phytocenological, ethological, phegatal, ecological, etc. examinations
(Nowinszky, 2003c).

In case of examinations in swarming phenology thenlmer of generations
(Nowinszky, 2003b) and the seasonal changes caeteemined by the daily depiction
of the entity number of species. This method isesptead both in national and in
international publications (Abraham and Téth, 1988ldas, 1992; Kimura et al., 2008,
Mészaros, 1993; Szentkiralyi, 1984).

Investigations in population dynamics provide plogisy to draw a conclusion about
the tendency of change, based on the data of dliogegears (Nowinszky, 2003b).
This method has also been used by several publicatiConrad et al., 2006; Lesko et
al., 1997; Szentkiralyi et al.,1995; Szontagh, 200¥olda et al., 1998). These
publications depict the annual changes and thodgna year separately. By merging
these two methods we introduced a three-dimensioe#hod that depicts the seasonal
and long-term (annual) changes in one figure. Tifferdnt time series can be depicted
much more expressively with this method (GimesQ&®009). A similar method was
used by Marchiori & Romanowski (2006) to demonstiasect collecting time series,
and also by Mulligan (1998) to demonstrate the @@@lschanges of foliages.

In this article we presented the sorting of thospitioptera data into databases
which were collected by light traps and a viswlan method for that. We did not
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examine the reasons considering what environmefitatts led to certain changes in
the time series.

In the future we are willing to perform differemtviestigations with the help of the
compiled database. For example: the behaviour afetsoof species abundance, the
behaviour of linear quantile regressions, the meajiaistribution of different entities
and the temporal change of that, and also therdiitebiotic and abiotic effects on
population dynamics.
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