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Strong Negative Feedbacks
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Increasing Carbon Sink in Northern High Latitudes (NHL)

Historical (1982-2016) Projection (2100)
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Models Overestimate NHL Sink

NHL's = 45N - 85N
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Does this mean models are overestimating the
future sink (in 2100)? Yes and No
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Questions

1. Why do models overestimate NHL sink?
2. How can we use remote sensing for:

a) Process Attribution?

b) Model Improvement?
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1. Why do models overestimate NHL sink?



Seasonal Compensation:
A Spectrum of Feedbacks
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Tower and Regional Data Support Compensation Effect
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Model bias

Tower Observed CLM5 Predicted
—  Early spring (good!)

|
46%

* Weak seasonal compensation (bad!)

e Strong Amplification (bad!)
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Questions

2. How can we use remote sensing for:
a) Process Attribution?
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SIF Remote Sensing
Spaceborne + Airborne + Tower
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Multi-Scale SIF phenology constraint: Niwot Ridge
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Scanning the Southern Boreal Forest for Spring Onset

Spruce: Evergreen (Retains Needles)

Larch: Deciduous (Seasonal Foliage)

North

Zoe Pierrat: Poster 51, Tuesday 4 pm PhotoSpec with’soil thaw



Zoe Pierrat:
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Satellite phenology in Alaskan boreal/tundra
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Questions

2. How can we use remote sensing for:

b) Model Improvement?
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Model Benchmarking
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Modified Budburst Scheme: f(Tair)
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Future work

* Compare CLM thaw to observed F/T
data

* Compare snow models

* More formal approach to optimize
budburst scheme (against Eddy
Covariance data)

(W m-2 um-1sr-1)

canopy

F

* Assimilate/hardwire soil thaw and iy x|
SIF (CLM-DART) 4 6 8 10 12 14 16 18 20 22

Hour of Day

* SIF model intercomparison

19



MEaSUREs SIF ESDR

Improving Sensor Consistency, Duration, and Uncertainty Quantification
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http://sif2.jpl.nasa.gov/

Conclusions

Strong negative carbon-climate feedback in Northern High Latitudes
(Carbon Sink!)

Models and observations agree that sink is increasing, but models
overestimate trend in part due to early soil warming and early start
of season

Good news: More potential to lengthen growing season with warming
and maintain sink

Bad news: Early signs of seasonal compensation (winter warming, fall
drying) as a limiting factor and increasingly important positive
feedback
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