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" *“Look out the windo
Humans are a part of natural systems :and have
been impacting earth systems for.centuries.

e

 “To-assess the effects of options to sequester
carbon, interactions in and among complex
_bidglogical systems must be considered. While
,rnodels can help, it is crltlcal to get out and take
measUurements. Change IS perS|stent <
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How to measure progress toward
circular carbon economy goals?

“Using better... using well...” 2
“LUC accounting”
“Optimize biomass use”
“Negative emissions” N U Q52
. ” ) %&;fﬂsmeﬂg»
“Highest & best use - N
» Definitions matter
» Compared to what?

> “Natural” system? Assume
no humans (proposed ref
for land-use LCAs)

- What is “natural?”
- >500 ways to estimate
but none are real

Koponen et al. (2017) Renew &Sust Energy Rev. Dale et al. (in review, BioScience)



Inclusion of biological systems and
land management (LUC) is essential
to perform full-chain analysis of =
carbon cycle (LCAs, TEAs, Standards
that account for carbon stocks)

To quantify effects of a proposed
option, we need to agree on facts:

v Where we are?

v" Where have we been?

v" Where will we go if we continue
on current path?

- Setting future goals for “change”

- Desired Future Conditions
(or Undesired)

Dale et al. (in review BioScience) An Operational Definition of Sustainability



Where are we? Biomass to BURN!

— @ Fires  12/7/2017
* 400-550 million hectares burn every year

Select fires to display using the

(Randerson et. al., 2012; Giglio et al. 2010; Doerr and Santin 2016) following choices.
* Millions more impacted by other Data source -
disturbances (disease, pests, droughts, [VIIRS 375 m
floods, hurricanes...) T period
e Management matters! (andela et al. sci. 2017) © Past 24 hours
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Food for thought: about a third of the world's
agricultural area is used annually to produce

food that is lost or wasted
http://www.fao.org/news/story/en/item/196402/icode/
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No shortage of land
Shortage of good land
management.

=

Kline et al. 2017. GCB-Bioenergy. Food Security & Bioenergy: Priorities...
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. Ensure results are L
scenarios must mcorporate sSocio- eco 1 dri
offer guidance for decisions

e Collect data to guide land management to increase C-
storage capacities & improve resilience to
disturbance

o Accept that we are a part of nature & have
management opportunities & responsibilities

Kk photo: View from Mt. Le Conte
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Thank you!
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