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Predicting the future

What will happen to arctic species
under climate change?

But first..

Can we make reliable predictions
with time machines/species
distribution models?
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Species distribution models (SDMs)

What are SDMs?
e combine observations & environmental estimates

What are they used for?
* Understanding biogeography
» Anticipating future risks (invasive species, climate change)
* need for specific local scale predictions

But! Criticism

* Things change

New environmental combinations, biotic relationships,
dispersal, evolutionary changes

Miller (2010)



How to make sure that a model is reliable?
Model validation

Time traveling:

* Go back in time, make a
prediction, come back in time and
check if your prediction was
correct!

Our novel method..



Our model validation 2.0

* Change in occurrence between past and present time periods
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Validating change let’s us zoom to local scale!



My study on birds

Occurrence:
« 127 species distribution & abundance
e 2591 line transects in Finland, Sweden & Norway

« 1975-2016
OCCURRENCE SPECIES TRAITS
-of all species -migration behaviour
-habitat preference
-weight
Bayesian joint species TR
distribution model e -%eii';t‘i‘.?“"
-land cover species

Ovaskainen et al. 2017: How to make more out of community data?
A conceptual framework and its implementation as models and software



My study questions

* Do SDMs predict future better than by random?
* |s prediction more successful on local or regional scale?

* |s prediction more successful for change in distribution or change in
abundance?

* |s predicting the future especially challenging for some species?



Do SDMs predict future better than by random?
* No
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Cuckoo
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Is prediction more successful on local or regional scale?

* Pooled observations, 50 x 50 km grid (local -> regional)

* On regional scale

Prediction accuracy (change)
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* |s prediction more successful for change in distribution or change in
abundance?

e For distribution
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Is predicting the future especially challenging for some species?
* For rare species from forest habitats

) Distribution
o)
c
w = a
-~ z i
= f—— e T | 8 § .
o ——J g ® =
s 3 —T R S I
(@] = i o &
Q ; 0¥
il —_— =1 2 N
: ; = 'B-c
- e :
- 3 : =
= == r N
-8 cu FO MM WE 00 02 04 06 08 1‘0
~ A 5
xS o
a Fo & & O Prevalence
b\j\j& {\"b <(0 (‘\k < é&b

S <

2 7. & 8

AS AN &

Habitat, prevalence, mass, migration behaviour



Conclusions

* Predicting the future on local scale is not better than by random but
improves on regional scale, trade-off between local info & reliability

* Observation bias
e Short time period (stochasticity)

* Predictions are challenging for rare species
e Challenge for arctic endangered species

* Predictions are challenging for forest species...
* Forest species are often generalists

e ...but successful for cultural and mountain & mire species
* Arctic species are often specialists in mountains and mires



Next task..

Present 2050, B1 climate scenario
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To be
Eurasian wren continued...




Thank you!




