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Preparation of breeding sites mapping, based on
DTM (digital topographical model)  hypsometric maps

Set of maps/municipality
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Field mapping (May-November 2011) with Trimble
GPS and Arcview / ArcGis / ArcPadSofware
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Aerial photography of Marchegg with flood plains
and riparian forests on Austrian and Slovakian
banks of Morava River
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Digital hypsometric map of the same area
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Adding of field edges with more than 30 cm of elevation
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+ Permanent waters (purple) + old mapping of
breeding sites (blue)
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+ Protected sites – “no go“ for control measures
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Result: New digital maps of breeding sites with great
analysis and detail
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Final product: overall maps (with 200 m grid)



In detail ortho-photomaps with breeding sites and 100 m grid
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Detailled field maps with “in-dyke” and “out-dike”
breeding sites, site codes and area boundaries



Breeding sites ID
Each breeding site is explicitly identified
• community (2 letters)
• outside or within flood dyke (AD, ID)
• area (direction e.g. SE)
• number with 2-digit code including zero
e.g.   EN_AD_SO_07
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Basic preconditions for a difficult mosquito year 2013:
• Late and long winter,
• Strong and lasting rainfalls during spring in the upper region

(CZ,SK)
→ soils water-saturated,
→ groundwater table after 2 very dry

years (2011 & 2011) very high again
→ branches, oxbows and ponds filled .

with water

Even in frozen ponds in the forests already in March - April large
populations of „Spring- mosquitoes“ (up to 1000 larvae/liter)
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Spring Mosquitoes !
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Later May - July:
→ permanent high water level of Morava above „middle flow“

(purple line)
→ 6 peaks in 4 waves in (März), April, May and specially in June

(3 peaks),
→ peaks in June cause large floods
+  high temperatures,
→ ideale conditions for mass development of larvae
→ small villlages with large surfaces are overburdened:

Ringelsdorf, Drösing, Angern, Marchegg,
→ large areas of „exclusion“ from mosquito control (Rabensburg,

Angern, Weiden-Marchegg,
→ untreated areas in neighbouring countries CZ + SK
Result: mosquito nuisance even in 10 km from the floodplains).
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Centuries` Flood 2013: 9,79 m !!
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The 3 pilars of the Project

20

1 2 3

Mosquito
„troops“
with back
spreyers

Helicopter House
mosquitoes

control
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„Ground troops“ with back-spreyers
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2 X Heli applications with a few
hundred hectars each !!



Flight lines and application areas
shown from Heli GPS

Protection zones for large bird nests)
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Dürnkrut: Aplikation in flood plain
within river bed
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CO2 Traps 2013
Number of
trap sites

Total
mosquitoes

trapped
May 2013 49 27.658
June 2013 36 37.739
July 2013 51 145.115
August 2013 43 2.333
Totals

179 233.094

26

During the whole year of 2012 with similar effort we
trapped 37.000 mosquitoes



Mosquito - Diversity
• Up to now in Ausrtia 43 species of

mosquitoes,
• March – Thaya floodplains up to now 28

species published for Austria,
• Monitoring this project 33 (35) species.
• 2-4 new species for Austria (all flood

mosquitoes),
• New species will be published soon !
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Rabensburg Gemeinde 25.07.2013 390 382 97,95% 3 0,77% 5 1,28%

Rabensburg Ortsrand Thayadamm 25.07.2013 10660 10625 99,67% 12 0,11% 23 0,22%

Rabensburg Thaya AD 25.07.2013 2255 2236 99,15% 17 0,75% 2 0,08%

Hohenau Ortsmitte Atrium 19.07.2013 1137 1062 93,40% 46 4,04% 29 2,55%

Hohenau Sportzentrum 19.07.2013 1300 1188 91,38% 94 7,20% 18 1,38%

Hohenau Kellerberg (Nosian)  19.07.2013 670 639 95,37% 12 1,79% 19 2,83%

Hohenau Kellerberg Adamstal 19.07.2013 3579 3504 97,90% 42 1,17% 33 0,97%

Hohenau Aue-Damm Pumpe 51  19.07.2013 1408 1291 91,69% 66 4,68% 51 3,62%

Hohenau Aue Bogenschützen 19.07.2013 3314 3251 98,09% 29 0,87% 34 1,02%

Hohenau-RI Fürstenwald 19.07.2013 7397 7213 98,84% 110 1,50% 74 1,01%

Slowakei Grenzwald Brücke 19.07.2013 5982 5842 97,65% 107 1,78% 33 0,55%

Ringelsdorf Gemeinde 25.07.2013 79 59 74,68% 18 22,78% 2 2,53%

Ringelsdorf Niederabtsdorf 25.07.2013 81 56 69,13% 19 23,45% 6 7,40%

Ringelsdorf Schilf Nord 25.07.2013 4794 4351 90,75% 347 7,24% 96 2,01%

Ringelsdorf Schilf Süd 25.07.2013 8199 8095 98,73% 37 0,45% 67 0,81%

Ringelsdorf Zaya Wald 25.07.2013 2964 2844 95,95% 75 2,53% 45 1,51%

Ringelsdorf Aue Altarm AD 25.07.2013 5516 5429 98,42% 50 0,90% 37 0,67%

Drösing Gemeinde 24.07.2013 482 473 98,13% 3 0,62% 6 1,24%

Drösing Waltersdorf 24.07.2013 41 33 80,48% 2 4,87% 6 14,63%

Drösing Aue AD March 24.07.2013 5497 5413 98,47% 36 0,65% 48 0,87%

Drösing Nepomuk 24.07.2013 5959 5717 95,93% 91 1,52% 151 2,53%

Drösing Jägerwald ID, 24.07.2013 5754 5648 98,15% 82 0,0142 24 0,01%

Jedenspeigen Gemeinde 20.07.2013 201 189 94,02% 8 0,0398 4 0,02%

Jedenspeigen Sierndorf 20.07.2013 1384 1374 99,27% 2 14,00% 8 0,57%

Jedenspeigen Pizza Aue 20.07.2013 1024 938 91,60% 62 6,05% 24 2,34%

Jedenspeigen Erzbistum 20.07.2013 6988 6874 98,36% 71 1,01% 43 0,61%

Jedenspeigen Hufeisen 20.07.2013 7448 7317 98,24% 48 0,64% 83 1,11%

Dürnkrut Gemeinde 20.07.2013 102 97 95,90% 5 4,90% 0 0,00%

Dürnkrut Au Nord 20.07.2013 2180 2137 98,02% 11 0,50% 32 1,46%

Dürnkrut Aue Süd 20.07.2013 7329 7179 97,95% 100 1,36% 50 0,68%

Dürnkrut Weidendorf 20.07.2013 1255 1204 95,93% 43 3,42% 8 0,63%

Angern Gemeinde 24.07.2013 254 246 96,85% 6 2,36% 2 0,78%

Angern Mannersdorf 24.07.2013 1530 1485 97,05% 23 1,50% 22 1,45%

Angern Stilfried 24.07.2013 339 328 96,75% 7 2,06% 4 1,17%

Angern Aue 24.07.2013 6323 6238 98,65% 61 0,96% 24 0,37%

Marchegg Ortsmitte 26.07,2013 259 258 99,61% 1 0,38% 0 0

Marchegg Orstrand S Stadtmauer 26.07.2013 1385 1369 98,84% 10 0,72% 6 0,43%

Marchegg Bahnhof Bila Park 26.07.2013 1456 1428 98,07% 15 1,03% 13 0,89%

Marchegg WWF AUE  26.07.2013 5971 5953 99,69% 6 0,10% 12 0,20%

Marchegg Nani Aue 28.07.2013 1604 1593 99,31% 10 0,62% 1 0,06%

Marchegg Ost Aue, NSG 26.07.2013 1414 1356 95,89% 10 0,70% 48 3,39%

Marchegg Breitensee Siedlung 26.07.2013 456 446 97,80% 7 1,53% 3 0,65%

EN Markthof Reiter Ortsmitte 27.07.2013 363 321 88,42% 25 6,88% 17 4,68%

EN Markthof Au-Nepumuk 27.07.2013 1135 1126 99,20% 5 0,45% 4 0,35%

EN Marchmündung Donau NP 27.07.2013 637 623 97,80% 12 1,89% 2 0,31%

EN Schloßhof Brücke 27.07.2013 4003 3958 98,87% 25 0,63% 20 0,50%

EN Schloßhof Parkplatz 27.07.2013 1676 1631 97,32% 38 2,26% 7 0,42%

Hausbrun Gemeinde 26.07.2013 24 22 91,66% 2 8,33% 0 0

Hausbrunn Klärteich 26.07.2013 1893 1731 91,44% 108 5,70% 54 2,85%

Gesamt 136091 132772 97,56% 2019 1,48% 1300 0,96%

Adultfänge CO2 Fallen Juli 2013

Spezies

Beprobungsort - Datum

Monthly catches of CO2 traps grouped
in flood, house and fever mosquitoes
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Example Rabensburg
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Rabensburg was the community with the highest catch during 2013 with up to
10660 Ex. in one trap at the edge of the village, breeding sites being ditches and

flooded meadows where control is for nature conservation reasons not permitted
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Asiatische
Buschgelse

Verein biologische Gelsenregulierung entlang Thaya und March 30

Rabensburg  / Thaya
3 Traps and main breeding areas

NSG
(green)

Sutok CZ ???Thaya 2255

Gemeindeamt 390

Ortsrand 10660 !

= CO2 Fallenstandort
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Thaya 3314

Sportzentrum 3215
Atrium 1137

Kellerberg 5809

Fürstenwald 7397

SK Damm 5982

Damm AT 1408

Hohenau
7 traps and main areas with mosquito

populations: Slovakia and Fürstenwald
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Example Jedenspeigen
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Adult catches CO2 traps July 2013
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Jedenspeigen Gemeinde
20.07.2013 201 189 94,02% 8 0,0398 4 0,02%

Jedenspeigen Sierndorf
20.07.2013 1384 1374 99,27% 2 14,00% 8 0,57%

Jedenspeigen Pizza Aue
20.07.2013 1024 938 91,60% 62 6,05% 24 2,34%

Jedenspeigen Erzbistum
20.07.2013 6988 6874 98,36% 71 1,01% 43 0,61%

Jedenspeigen Hufeisen
20.07.2013 7448 7317 98,24% 48 0,64% 83 1,11%

Species
groups

Sites - date

Community Jedenspeigen showed few mosquitoes because of „Heli“ – control in the
adjacent „Pizza-Au“; problem areas are „Hufeisen“ and „Erzbistum“ where only back-

spreyers were used with little success, therefor in Sierndorf much more nuisance
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Gemeindeamt 201

Sierndorf 1384
Hufeisen 7448

Erzbistum 6988

Pizza Au 1024
(Heli Regulierung)

Jedenspeigen
5 traps with 3 problem areas
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Example large bird nesting sites:
Nests partly uninhabited or abandoned,

others avoided by helicopter
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Dürnkrut
Adult catches CO2 traps July 2013
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Dürnkrut Gemeinde
20.07.2013

102 97 95,90% 5 4,90% 0 0,00%

Dürnkrut Au Nord
20.07.2013

2180 2137 98,02% 11 0,50% 32 1,46%

Dürnkrut Aue Süd
20.07.2013

7329 7179 97,95% 100 1,36% 50 0,68%

Dürnkrut Weidendorf
20.07.2013 1255 1204 95,93% 43 3,42% 8 0,63%
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Species -
groups

Site - date
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Dürnkrut was the most successfull community (in town trap 102), most breeding areas
treated with helicopter; problem areas in the south and on Slovakian side, also a small

wetland on the terrain of a neighbouring village – untreated – caused problems, mainly for
Weidendorf
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36

Dürnkrut

Gemeindeamt 102

Au Süd 7329

Au Ortsnah 2180Weidendorf  1255

Wetland
Other community untreated

Slovakia
untreated ??

Dürnkrut
4 Fallenstandorte mit 2-3 Problemgebieten und

Einflugrichtungen



Example Marchegg
Adult catches CO2 traps July 2013
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Marchegg Ortsmitte 26.07,2013 259 258 99,61% 1 0,38% 0 0
Marchegg Orstrand S Stadtmauer
26.07.2013 1385 1369 98,84% 10 0,72% 6 0,43%

Marchegg Bahnhof Bila Park
26.07.2013 1456 1428 98,07% 15 1,03% 13 0,89%

Marchegg WWF AUE  26.07.2013 5971 5953 99,69% 6 0,10% 12 0,20%
Marchegg Nani Aue 28.07.2013 1604 1593 99,31% 10 0,62% 1 0,06%
Marchegg Ost Aue, NSG
26.07.2013 1414 1356 95,89% 10 0,70% 48 3,39%

Marchegg Breitensee Siedlung
26.07.2013 456 446 97,80% 7 1,53% 3 0,65%
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Species -
groups

Site - date
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Marchegg is surounded by protected sites with bann of mosquito control in the North, West,
South and Southeast and there is an extra-large flood zone in Slovakia resulting in extrem

mosquito nuisance, even in the 5 km seperated village of Breitensee!
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Marchegg
7 Fallenstandorte und Einflugrichtungen

Stadtmauer 1385

WWF Nani Au 1604 NSG Breitensee 1414

WWF Au 5971

Marchegg Bahnhof Park1456

Slovakia 3.5 km large inundation
area - untreated

Gemeindeamt Centre 259

Siedlung Breitensee 456
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General findings

39

Internationaly accepted limit  of „acceptable mosquito nuisance“
• Max. 100 females in 1 trap per night insite inhabited areaes
• In natural ecosystems of the flood plains 300-500 females / trap / night
2013 in our area in almost all villages and nature high values above the
limits:
• Up to 106 times (!) Rabensburg max 10.660
• Hohenau Atrium 1137 Ex., Hohenau Kellerberg 5809
• Mannersdorf 1530
• Marchegg in village 1385 and 1456 at Bahnhof
• Schloßhof 1676
• In nature: in July and August extreme high values: Hohenau Fürstenwald
9580, Ringelsdorf Großen Lacke 8200, Jedenspeigen Hufeisen 7500,
Marchegg im WWF-Gebiet 6000;
• High populations  in nature  = mosquitoes will migrate / spread out
(Dispersion) resulting in increasing conflictd with people
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Ochlerotatus japonicus
Not yet in the area

Stegomyia albopicta
Not yet in the area

Anopheles hyrcanus
Recently found for the first time in Austria,
now many samples found in all villages;
Transfer to Bernhard Nocht Institut für
Tropische Medizin, Hamburg for further
research
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Graph 1: Hohenau Atrium
Mid June 2013

62; 19%

6; 2%

256; 79% Überflutungsgelsen
(Aedes, Ochlerotatus)

Hausgelsen (Culex,
Culiseta)

Fiebergelsen (Anopheles)
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785 (87%)

17
(2%)

95
(11%)

Graph 2: Hohenau Atrium
Beginning of August 2013

Überflutungsgelsen
(Aedes, Ochlerotatus)

Hausgelsen (Culex,
Culiseta)

Fiebergelsen (Anopheles)
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Applications against „house
mosquitoes“ inside villages…

44
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Gemeinde

Zahl
Schutz-
Gebiete

Name der
Schutzgebiete

Flächengröße
Schutz-gebiete

in ha

davon kartierte
Gelsen

Brutstätten

Zugelassene
Brutstätten

Summe
Brutstätten

Rabensburg 1 NSG Bauernwiesen 363,00 ha 92,09 ha 21,22 ha 113,31 ha
Hohenau 0 164,83 ha 164,83 ha
Ringelsdorf 0 245,46 ha 245,46 ha
Drösing 0 442,91 ha 442,91 ha
Jeden-speigen 0 135,68 ha 135,68 ha
Dürnkrut 1 NSG Angerner und

Dürnkruter
Marchschlingen

19,80 ha 10,39 ha 53,24 ha 63,63 ha

Angern 4 NSG Angerner und
Dürnkruter

Marchschlingen

= 75,87 ha 43,61 ha 83,13 ha 126,74 ha

Marchegg -
Weiden

3 WWF-Gebiet
NSG Breitensee

ND Pulverturm

1163,56 ha
+50,47 ha

+4,01 ha
= 1218,02 ha

? ≥ 500,00 ha
38,88 ha
4,01 ha

273,74 ha 815,00 ha

Engelhart-
stetten

2 ND Blumengang
Nationalpark
Donauauen

25,77 ha
+ ≥ 1800 ha

15,38 ha
≥ 1000,00 ha

234,37 ha 249,75

SUMMEN 3502,33 ha ca. 1700 ha 1654,58 ha ca. 3354 ha
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• Total Mosquito breeding areas in
Austria ca. 3350 ha,

• Allowed for regulation 1654,58 ha,
• Protected sites (NSG & ND) along

March & Thaya ca. 1700 ha
(Rabensburg, Dürnkrut, Angern,
Marchegg & Engelhartstetten)

• Of which ca. 700 ha potential
breeding grounds,

• + area of National Park in the
south along Danube ca. 1800 ha

• Of which ca. 1000 ha potential
breeding sites,

• Not represented here: potential
areas in neighbouring countries
estimated at min. 1900 – 2000 ha.
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„Poison flights“ in Slovakia
with A-Cypermethrin – 2 events
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Collection of signatures from all inhabitans
and press campaign to iniciate enlargement of

permissions for control measures and
collaboration with adjacent countries



EMCA MEETING 10. – 11.10.2013 Speyer
Hans Jerrentrup,

Verein biologische Gelsenregulierung entlang Thaya und March



EMCA MEETING 10. – 11.10.2013 Speyer
Hans Jerrentrup,

Verein biologische Gelsenregulierung entlang Thaya und March
50

Thank you very much

This whole program would not be possible
without the strong political will of a few

courageously involved mayors who passed
5 years through the “obstacle course” of

public administation for achieving
permissions and who finally dared to run the

contol program with very few resources !!


