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sMon - working group in iDiv ‘® iDiv

What's the issue?

@PLOS | ONE

RESEARCH ARTICLE

More than 75 percent decline over 27 years in
total flying insect biomass in protected areas

Caspar A. Hallmann'*, Martin Sorg?, Eelke Jongejans', Henk Siepel’, Nick Hofland",
Heinz Schwan?, Werner Stenmans?, Andreas Miiller?, Hubert Sumser?, Thomas Hérren?,
Dave Goulson?® Hans de Kroon'

20.0
—~ 10.0 —
)

1 Radboud University, Institute for Water and Wetland Research, Animal Ecology and Physiology &
Experimental Plant Ecology, PO Box 9100, 6500 GL Nijmegen, The Netherlands, 2 Entomological Society
Krefeld e.V., Entomological Collections Krefeld, Marktstrasse 159, 47798 Krefeld, Germany, 3 University of
Sussex, School of Life Sciences, Falmer, Brighton BN1 9QG, United Kingdom

* c.hallmann@science.ru.nl

biomass (g/

1990 2000 2010




We have a lot of data and
knowledge...

Okologische Baubegleitung Biosphérenreservate
Eingriffs-Erfolgskontrollen Verbreitungsatlanten

zufalisftunde BUND/NABU Kartierungen
Apps Ehrenamt Sammlungen
FFH-Kartierungen Gutachten

ELER Fachbegleitende MaBnahmen

Fachgruppen Graue Literatur
Qualifizierungsarbeiten Prasenzmonitoring
Amphibienzaune Private Meldungen

Diverse and heterogeneous data
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Trendanalysen von
Biodiversitatsdaten
in Deutschland

Kickoff worksop Novemer 2017

39 Participants

Representatives of 13 federal state
agencies and the national conservation
agency BfN, as well as natural history society
for amphibia(DGHT), dargonflies (GdO) and
scientists of different institutes

Third workshop: December 2018

Second workshop January 2018
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22 Participants

Work on specific data re amphibia and
dragonflies as well as repeat biotope mapping
data; Evaluation of data structures and first
analyses

https://www.idiv.de/smon.html
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Main challenge: @ IDiv

non-detection does not equal true absence

Occupancy ~ Detection

NG... Bis JERT
NIX Vol BELANG... ..NUR'N PAAR

In sMon we collate and harmonize different
datasets and evaluate methods and ways to
analyze these data

1. Occupancy-Detection models
2. Frequency scaling
3. Species-area relationshops

4. co-occurrence models




sMon - Trend analyses

Okologische Baubegleitung Biosphérenreservate
Eingriffs-Erfolgskontrollen Verbreitungsatlanten

zufallsfunde BUND/NABU Kartierungen

Apps Ehrenamt Sammilungen
FFH-Kartierungen Gutachten

Fachgruppen Graue Literatur
Qualifizierungsarbeiten Prasenzmonitoring

ELER Fachbegleitende MaBnahmen

Amphibienzdune Private Meldungen

Novel statistical methods for
heterogeneous data

Methods in Ecology and Evolution

Aeriirisin Bealagy and Enciurics 3014, 8, 103 1060 doi: 011U 20402400 12254

Statistics for citizen science: extracting signals of
change from noisy ecological data

Mick J. B. Issac ™, Arco J. van Strien®, Tom A. August®, Marnix P. de Zeeuw”and David B. Roy'

NERT Contre for Evalogy & Hyurology, Crosnsrsh Giforel Macivan Bodding, Walkgford, 061D 8685, LK, and * Statisbs
Mensevtanciv, PO Do 24500, 248014 TherHages, The Netherkands

Spatial environmental data
as correlates
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Occupancy-Detection models

Occupancy ~ Detection

Joint analysis of occupancy and detection in a Hierarchical (bayesian)
framework

Observation processes:
(observations affected by survey effort,
sampling sites, observer skill, survey type)

Ecological processes:
(true abundances are temporally autocorrelated

and affected by environmental change, and do
not depend on survey type) -Q »
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Saarland
North Rhine Westphalia
Schleswig-Holstein



% Saarland data

Occupancy ~ Detection Observation processes:
(observations affected by survey effort,

sampling sites, observer skill, survey type)
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~ Saarland data
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Detection probability of Ischnura elegans as a function of number
of species reported (upper) and log number of records by observer
(lower).

- Survey effort

- Survey type

Observer skKill



~ Saarland data

Preliminary results:

Spec. nr seen ~ occupancy * detection prob.

\ J
! ~ survey effort + observer skills

Sympetrum striolatum | l Aeshna cyanea ” Coenagrion puella l | Ischnura elegans I ’ Calopteryx splendens |

- We have winners,

[Sympetrum san;ulneuﬂl [ Epitheca bimaculata l [ Pyrrhosoma nymphula l ISCN&[QIZNQTE metalhcal l Platycnemis pennipes

- We have losers,

i Trend.type

_L\‘cewlula c:ua-jnma::u\atal [ Libellula fulva l l Orthetrum ::ancel\attl'ﬂl | Gomphus pulchellus | l Anax imperator — ;:l;eeaassl:gg ) We h aV e S p eC i eS
- ; remaining constant

no change

Predicted occupancy proportion

Calopteryx virgo | [ Lestes viridis l IEnaHagﬂqa w:;athlgerur-wl | Libellula depressa I ’ Cordulia aenea

Reasons for observed trends will be
studied in the near future

1970 1980 1990 2000 1970 1980 1990 2000 1970 1980 1990 2000 1970 1980 1990 2000 1970
Year

Example: 20 most common species in Saarland
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Trend analyses - plants ‘@ iDiv

1. Repeated biotope mapping in Schleswig-Holstein (Bruelheide et al, in prep.)

Source: LLUR Schleswig Holstein

1st mapping campaign (1978 - 1992)

2nd mapping campaign (2014 - date)

2. Intersect grid and biotope mapping data in Mecklenburg Western Pomerania
(Jansen et al, in prep.)
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Grid mapping (ca. 1977 - 1988)
Biotope mapping (ca. 1996 - 2007)
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- Trend analyses - plants
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1. Repeated biotope mapping (Bruelheide et al, in prep)

\\ non-detection does not equal true absence
- Instersect re-surveyed biotopes (spatially explicit)
- Complement species lists with Beals smoothing

(i.e. co-occurrence probabilities of species)

» /.. =) Conservative measure

Source: LLUR Schleswig Holstein

Cyan: 1st mapping campaign (1978 - 1992)
Magenta: 2nd mapping campaign (2014 - date)
Brown: overlapp

Preliminary results: - There are winners (e.g. species formerly extinct in Germany)

- There are loosers (e.g. endangered species but also moderately
common species)
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Trend analyses - plants >

2. Intersect Grid and Biotope mapping data (Jansen et al, in prep)

non-detection does not equal true absence

Occurrence probabilities as a combination of:

Frequency scaling (local and biotope type specific)

Species area relationships

Probabilities scaled to area of Biotopes in Grid cell

Source: LUNG Mecklenburg-Vorpommern

Grid: German grid cell (ca. 4 x 4 km) i L
Colors: Biotope types m=) Highest occurrence probability of those measures

Conservative measure
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Moderately common to
common species suffer the
Most (e.g. habitat generalists)
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Points to: Protection strategies work (RLO species, Brueheide et al., in prep)

- Homogenisation of species pools in different ecosystems
(Bruehleide et al, in prep ; Jansen et al, in prep)
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Next steps

Assess robustness of results to other metrics of survey effort/occurrence probabilities,
Extend data analysis to the rest of Germany,

Test the role of species traits,

Include information on environmental change (temperature change, land-use),

Identify areas where more data are needed.



Innovation in
Open Science,
Society and Policy

Edited by Susanne Hecker, Muki Haklay,
Anne Bowser, Zen Makuch,
Johannes Vogel and Aletta Bonn
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*UCLPRESS

Coming soon!

Open Access
www.ucl.ac.uk/ucl-press
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