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on citizen science)



Water system NL
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• Small country

• River delta

• > 1/3 below sea level
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Water system NL

• Open system

• Interconnected waterways

• Regional water authorities

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwidgrP_24DeAhUQaVAKHfk0DXIQjRx6BAgBEAU&url=http://www.diabetesontherun.nl/kaart-waterwegen-nederland.html&psig=AOvVaw0ZCU2I_H9R1JdW_f30h4ts&ust=1539427373195532
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwidgrP_24DeAhUQaVAKHfk0DXIQjRx6BAgBEAU&url=http://www.diabetesontherun.nl/kaart-waterwegen-nederland.html&psig=AOvVaw0ZCU2I_H9R1JdW_f30h4ts&ust=1539427373195532
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Water system: impression
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View on IAS issues

• Dike safety

• Musk rat € 33 mln/year

• Coypu €2 mln/year

Musk rat catch 2017 Coypu catch 2017
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View on IAS issues

• Aquatic plants:

Water safety

Huge impact biodiversity

Recreation: swimming, fishing, boating

Impossible to eliminate

Management costs rise rapidly

Elodea nuttallii

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjI2tmYz-LJAhXFRw8KHR6BDYwQjRwICTAA&url=http://www.biopix.dk/smalbladet-vandpest-elodea-nuttallii_photo-47638.aspx&psig=AFQjCNGpqq-g9gI0Us-p8HqGjsXEMj2DmA&ust=1450432214825834
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjI2tmYz-LJAhXFRw8KHR6BDYwQjRwICTAA&url=http://www.biopix.dk/smalbladet-vandpest-elodea-nuttallii_photo-47638.aspx&psig=AFQjCNGpqq-g9gI0Us-p8HqGjsXEMj2DmA&ust=1450432214825834
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjb6Mb6pIHeAhUIZVAKHZgtBYIQjRx6BAgBEAU&url=https://twitter.com/knrmenkhuizen/status/1008398153446457344&psig=AOvVaw24s4PRHy7QVD1HOu6LytvB&ust=1539446857805147
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjb6Mb6pIHeAhUIZVAKHZgtBYIQjRx6BAgBEAU&url=https://twitter.com/knrmenkhuizen/status/1008398153446457344&psig=AOvVaw24s4PRHy7QVD1HOu6LytvB&ust=1539446857805147
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View on IAS issues

• Crayfish and Chinese mitten crab

Huge impact biodiversity

Dike safety – crayfish dig holes

Impossible to eliminate

Chinese mitten crab

Red swamp crayfish
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Surveillance step 1: Collecting data

• Monitoring:

Professional 

Citizen Science

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwi5-fe8loHeAhVGbVAKHUlnBKcQjRx6BAgBEAQ&url=https://rws.nexwork.nl/files/assets/common/downloads/A4 Brochure.pdf&psig=AOvVaw3lWcPulOc_yTCda6B_Clfx&ust=1539443071682029
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwi5-fe8loHeAhVGbVAKHUlnBKcQjRx6BAgBEAQ&url=https://rws.nexwork.nl/files/assets/common/downloads/A4 Brochure.pdf&psig=AOvVaw3lWcPulOc_yTCda6B_Clfx&ust=1539443071682029
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Professional monitoring

• By governments or large nature organizations

• Help from ‘species organizations’

• Also >15.000 volunteers

Quagga mussel in 2006, 2009,, 2012, 2015

http://www.soortennl.nl/PGOs/FLORON.aspx
http://www.soortennl.nl/PGOs/FLORON.aspx
http://www.soortennl.nl/PGOs/BLWG.aspx
http://www.soortennl.nl/PGOs/BLWG.aspx
http://www.soortennl.nl/PGOs/EISNL.aspx
http://www.soortennl.nl/PGOs/EISNL.aspx
http://www.soortennl.nl/PGOs/NMV.aspx
http://www.soortennl.nl/PGOs/NMV.aspx
http://www.soortennl.nl/PGOs/DeVlinderstichting.aspx
http://www.soortennl.nl/PGOs/DeVlinderstichting.aspx
http://www.soortennl.nl/PGOs/ANEMOON.aspx
http://www.soortennl.nl/PGOs/ANEMOON.aspx
http://www.soortennl.nl/PGOs/RAVON.aspx
http://www.soortennl.nl/PGOs/RAVON.aspx
http://www.soortennl.nl/PGOs/TINEA.aspx
http://www.soortennl.nl/PGOs/TINEA.aspx
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Citizen science

• www.waarneming.nl

• www.telmee.nl

http://www.waarneming.nl/
http://www.telmee.nl/
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Apps

• Also apps especially for registration of IAS

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwiHlKK2poHeAhXHKlAKHeCFBIcQjRx6BAgBEAU&url=http://sleutels.natuurkennis.nl/vennensleutel/?view%3Dindex%26module%3Dindex%26action%3Dopen_index_by_id%26id%3D105&psig=AOvVaw1l6XN-7JNBAi6E6r0NZxPz&ust=1539447352541313
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwiHlKK2poHeAhXHKlAKHeCFBIcQjRx6BAgBEAU&url=http://sleutels.natuurkennis.nl/vennensleutel/?view%3Dindex%26module%3Dindex%26action%3Dopen_index_by_id%26id%3D105&psig=AOvVaw1l6XN-7JNBAi6E6r0NZxPz&ust=1539447352541313
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Surveillance step 2: Filing and managing data

• National Database Flora and Fauna (www.ndff.nl)

Collects all possible nature data in NL

Data are verified

http://www.ndff.nl/
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Surveillance step 3: Using data

• Subscription for using data

• National, regional, local data

• Verification

• Early warning for new species

• Identification and rapid risk assessment

Quagga mussel in 2006, 2009,, 2012, 2015
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Conclusion

• Invasive alien species are huge problem in open water systems.

• Monitoring by both professionals and citizens.

• Massive contribution by volunteers.

• Cooperation with species organizations for validation and early
warning.

• National database with ‘all’ data.

• Result: detailed ready tot use information for management measures.

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwi-ku2_ooHeAhUKYVAKHUEcAJMQjRx6BAgBEAU&url=https://www.conver.com/conver-maaiverzamelboten/&psig=AOvVaw3Lsn9loOGXUaQB6XBIpAoB&ust=1539446298979986
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwi-ku2_ooHeAhUKYVAKHUEcAJMQjRx6BAgBEAU&url=https://www.conver.com/conver-maaiverzamelboten/&psig=AOvVaw3Lsn9loOGXUaQB6XBIpAoB&ust=1539446298979986
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwiX6aTXpIHeAhVGK1AKHZb9BasQjRx6BAgBEAU&url=https://www.hoorngids.nl/nw-7951-7-3694441/nieuws/meld_locaties_waterplanten.html&psig=AOvVaw3oe3byJUwLXER5R2Vh-3ew&ust=1539446884877998
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwiX6aTXpIHeAhVGK1AKHZb9BasQjRx6BAgBEAU&url=https://www.hoorngids.nl/nw-7951-7-3694441/nieuws/meld_locaties_waterplanten.html&psig=AOvVaw3oe3byJUwLXER5R2Vh-3ew&ust=1539446884877998

