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Why the northern high latitudes?

1. Its where a large fraction of the carbon is.

2. The water-ice phase change is a critical
nonlinearity in temperature that touches
every aspect of northern'ecosystems.

3. CMIP5 generation models largely neglected
these ecosystems.



A note on where we are coming from...

Spatial maps of carbon-
climate feedback
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Required benchmarks that are specific
to high latitudes

1.

Surface energy exchange as
mediated by snow

2. Freeze-thaw dynamics in soils

3. Soil carbon stocks

4. \egetation dynamics along

boreal —tundra ecotone

. ... plus everything you’d want

to benchmark anywhere else



1: Surface energy exchange as mediated by snow

* Snow exerts enormous
control on surface energy
exchange

— Radiative (included in all
models, but still high
uncertainty)

— Conductive (poorly or not
included in many models)

climate change (%/K)
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Surface energy exchange as mediated by snow
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Observational and theoretically-consistent benchmark

Observations
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Models Compared

All Models 1975 2000
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2: Freeze-thaw

dynamics in soils

Near surface permafrost area
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Developing a benchmark for this is key as it

could be a powerful emergent constraint...
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frequency

Zero Curtain Effect: Differences due to representation
of freeze-thaw can be seen via histograms of soil
temperatures across freezing point
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Soil Carbon Stocks: Benchmarks for surface soils
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Deeper than three meters:
Benchmark or initial conditions?
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Wetlands and CH,
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Vegetation dynamics along boreal —tundra ecotone

Vegetation Productivity
:] no trend

- decreasing

- increasing

~ Beckand Goetz, 2011




Plus everything you'd want to
benchmark against anywhere else...




Thanks!




