— )
= M
|
EUROEEAN HETWE FOR Tk '
BURVEILLANCE

L i v
OF AMIMAL MOWVEMENT

Grand challenges in animal
movement research

Where are we and where are we headed?

Silke Bauer and Nir Sapir
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Migrant services and disservices

e Pollination and seed dispersal
— Birds disperse plant seeds & invertebrates

— Many organisms, including fruit-plants depend on
bat-pollination

— Contribution to genetic exchange, biodiversity,

USA4T

* Pest control
— Bat consumption of insect pests

— Economical benefits: crop damage avoided &
reduced need of pesticides

© 1,Science
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Ecosystem services and disservices

o Spread of parasites

— Mig. birds & bats harbour many parasites, also with
zoonotic potential: Ebola, AviFlu, hendra, SARS, etc.

— Role of migrants in long-distance transport debated
— Insects spread crop pathogens

o Agricultural damage
— Insects consume Crops

e Collisions with man-made structures
— Aircraft-safety
— Wind turbines
— Buildings, power lines, etc.




Relevance for human health, agriculture, economy
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Continent-wide networks of weather radars
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ldentifying grand challenges

e Approach:
— Brainstorm, questionnaire to researchers worldwide
— Selection of highest-ranked questions
— Grouping into major themes

e Various ways of categorizing questions, e.g.
— Novelty: Long-standing - novel
— Level: Fundamental - applied
— Urgency of answer: urgent — can-wait

— Target audience: researchers, policy makers, farmers, funders,
etc.



1. Description of migration £

a. ldentification of migration corridors, important stopover
sites and wintering regions -> migration maps

b. Quantification of biomass & numbers

urgent

1b.

long-standing novel

E

Migrating white storks © Lior Kislev can wait




2. Mechanisms of movement

a. Cross-taxon comparison of navigation and orientation
strategies, cues, response to ecological barriers

ENBAM

b. Influence of weather on migration, survival and population

dynamics

Nocturnal migration of common
cranes © Eli Elias

urgent
long-standing novel
= 2b.
2a. can wait




3. Services and disservices

a. Effect of transfer of biomass, nutrients, pathogens and
genetic material on ecosystem processes?

b. Early warning systems for invasion of migratory pests of
crops, livestock and human health

c. Migration forecasts I
urgent 3p. :;:_'.f-

long-standing

can wait
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4. Human influences

What is the effect of ...
a. climate change on phenology of migration?
b. anthropogenic light and noise on migration?
c. man-made structures on migration routes and flight

behaviours? .
urgent (.
4,
How can we effectively
conserve migrants and
migrations (not mentioned)? | '°ngstanding novel

can wait




5. Technical challenges

Improve classification and identification capabilities of radars
for a better taxonomic resolution

Radar data management: (long-term) storage and access,

d.

visualization (not mentioned)

ENRAM

Integrate radar data with other data

5b.

long-standing

urgent

. Sa.

novel

5c.

can wait




e Where are we in providing answers to these ENRAM
guestions, what have we achieved within ENRAM?
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e : : ENRAM

a. Migration corridors, stopover sites, wintering regions -> migration maps
b. Quantification of biomass & numbers
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Mass migration, response to environmental SNEAM

conditions and possible consequences
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2. Mechanisms of movement

a.
b.

Navigation and orientation strategies, cues, ecological barriers

Influence of weather on migration, survival and population dynamics

Wing loading (kg-m?2)
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Weather is not enough for predicting migration

SCIENTIFIC REP;L;}RTS
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Atmospheric condition
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3. Services & disservices — use & avoidance

Inferring ecosystem health from radar
detected mass insect hatches
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3. Services & disservices — use & avoidance

Bird density height profile
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4. Human influences

a. Effects of climate change, anthropogenic light & noise, man-made structures

b. Conservation of migrants and migrations
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4. Human influences

ENRAM

a. Effects of climate change, anthropogenic light & noise, man-made structures

b. Conservation of migrants and migrations

Conservation of migrants

Stopover habitat suitability studied
using takeoff densities from low level
radar scans
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5. Technical challenges

o~ . : - . Weather radar
a. Improve classification and identification

. N Tracking radar
b. Radar data management, visualization

c. Integration with individual movement data

Birdscan

Marine radar

Nilsson et al. submitted
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Perspectives ENaNM
1. Radar data collection, exchange, infrastructure
2. From radar data to biological information

e Data management / technical aspects / algorithms etc.

— Points made in previous talks, Tablel in BioScience paper

e Standard monitoring operational at small to large spatial
and temporal scales



Perspectives ENRAM

3. Answering important/urgent ecological questions

3b.

e Answers to questions also as " 1a. sp, > ;
) : a.
comparisons 5a. ]
i 1b.
- Across taxa — blrc.als, msects, bats | \overy S
- Across geographic regions, e.g.
North-America, Asia, Europe "
2a. Urgency

e Response to changes at different time & spatial scales
(e.g. climate change vs extreme weather events)

e |dentify ecosystem-level consequences of movements
(e.g., nutrients, biomass, parasites)



Perspectives ENRAM

3. Answering important/urgent ecological questions

e Modelling: conceptual & simulation — develop theory behind
mass movements

* [ntegration
— Movement ecology across different taxa

— Radar data with other data (citizen science, individual-based tracking,
ringing, physiological, etc.)

— Different disciplines: Biologists, meteorologists, physicist, IT, signal
processing, etc.

— Application fields

e Deliver products for various stakeholders
— wind turbine facilities,
— aircraft collision warnings,
— conservation of important sites/area,
— pest insect warnings



Visions

- Various migrants
- Continent-wide
- Global
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