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Yellowstone National Park

Landenburger et al. 2008 Sensing
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Where and why might changing climate
and fire may cause forests of
Yellowstone to change profoundly?

Ann Olsson



 How do we study forests 100 years in the future?




Process-based models

Seidl et al. 2014



Research Challenges
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Spatially explicit
landscapes

- Lakes

|:| Spruce-fir
- Lodgepole pine
[: Douglas-fir
- Aspen

Greater
Yellowstone




Scenarios and stochasticity

Four scenarios
Scenario 1 Scenario 2 . "

Scenario 2

FUTURE 2070

based on Carpenter et al. 2005




* 11 different scenarios
« 20 replicates of each scenario
* totaling 280 runs

* This would have taken me 35 days of
computation working 24hrs per day

|t took 6 hrs with HTCondor



« Simulating individual trees every day for 100
yrs generates a lot of data

10 gigabytes/ run minimum

 Also used high-throughput to aggregate data to
landscape scales in R



215t century fire and forests
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215t century fire and forests
|dentified thresholds of burning
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Yellowstone forests
, could change
profoundly

« Consequences for the
ecosystem and people
that live in the region or
visit the park




Ecology Is going through a computational renaissance
Gaining unprecedented insights

A lot to how the computing sausage Is made
Ecologists are not well trained for this type of work
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* When one task iIs conguered, often its on to the next
* Insufficient repetition to master each skill

e Critical to document step by step for repeating
computing tasks in months or years

 Helpful for institutional memory as new students
begin in labs and old ones leave



Computing facilitators are essential

e True innovation of CHTC
« Facilitators maximize the value to university and
scientific communities




