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Key ingredients for WG 7 - Prediction

1. Observations of pollinator species
2. Environmental observation and geomatics data

3. Development of models predicting where pollinators
should be given spatial and temporal environmental
difference.

4. Tests of model effectiveness

Why? To determine where pollinators have been, how
they responded to the last half century of climate
change, and where they're going next.




1. Pollinator observations

Large collections of pollinator observations
are indispensable. These are increasingly

available.

1. CANPOLIN databasing efforts (especially
Laurence, Jeff, and Cory at WG1)

2. Existing and in-development online data
access (GBIF, Canada Global Change Transect)

3. Partnerships with collection curators and
observers (e.g. Bombus data)




1. Pollinator observations

http.//www.macroecology.ca/butterflies/




1. Pollinator observations




2. Environmental observations

Landsat
imagery for the
most intact
remaining area
in Carolinian
Canada.




2. Environmental observations

Detection of land cover changes: forests to clearcut.
1990 2005

Landsat 5 Thematic

Mapper. 30m resolution.
Data courtesy of Rob Fraser, lan

Olthof, Darren Pouliot, Canada
Centre for Remote Sensing




2. Environmental observations

Some measurements of deviations from "natural” are possible.

NOAA 16 AVHRR: 1km resolution. Kharouba & Kerr, 2010, Biol Conserv




2. Environmental observations

Image stack: each scene radiometrially
normalized to TOA reflectance

Cloud/haze masking. TheilSen regression:

Landsat TM image
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2. Environmental observations

Mean January temperature difference: 1960-2005
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Climate data: Difference in January temperature between
1961-1965 and 2000-2005. Warming nearly everywhere,
dramatically in some areas.




3. Models

* Maximum Entropy

- Accuracy
* Hindcasting/Forecasting

Bombus affinis: a species in precipitous decline.

1931-1960 predicted suitability: priorto 1998 predicted suitability. This is the
much human-caused climate change second hottest year since the beginning

of instrumental records. 1




3. Models

Models for B. affinis suggest rapid, climate-driven
fluctuations in habitat suitability from 1960 to 2006.

Map of variance in predicted suitabllity.

Based on 550 models for B. affinis,
10 per year, 10-fold cross-
validation.

12




e Predictive abllity of projections
are good through the 20th
century.

— Models of some species become
unreliable through time.

— We can predict geographical
responses to climate & land use
change.

Models for some species were
very accurate and could allow
prediction of climate change
Impacts on species’ range.

Predictions for single species
have variable accuracy.

Kharouba et al. 2009. Ecology.




4 Tests

Have species predicted to
have shifted actually gone
where models said they
would?

Tests based on Canadian
butterflies are ongoing
but promising.

Algar et al. 2009. Ecography.
Kharouba et al. 2009. Ecology.




2011: Goals

» Complete pilot on B. affinis.

+ Tests of basic predictions of pathogen, land
use intensity, and climate hypotheses for
Bombus.

* Ramping up geomatics data processing, focusing
on hotspots of pollinator diversity and
CANPOLIN field sites (interactive with WGH).
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