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We belleve In the power-of nature to slow climate change.
We work on land-based-carbonsfrom.the Arctic to the Tropics.
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Troplcal forests are a net carbon

89 source based on aboveground

measurements of gain and loss

A. Baccini,"* W. Walker,' L. Carvalho,” M. Farina,' D. Sulla-Menashe,” R. A. Houghton'

The carbon balance of tropical ecosystems remains uncertain, with top-down atmospheric
studies suggesting an overall sink and bottom-up ecological approaches indicating a
modest net source. Here we use 12 years (2003 to 2014) of MODIS pantropical satellite
data to quantify net annual changes in the aboveground carbon density of tropical woody
live vegetation, providing direct, measurement-based evidence that the world’s tropical
forests are a net carbon source of 425.2 + 92.0 teragrams of carbon per year (Tg C year™).
This net release of carbon consists of losses of 861.7 + 80.2 Tg C year™ and gains of
436.5 + 310 Tg C year™. Gains result from forest growth; losses result from deforestation

and from reductions in carbon density within standing forests (degradation or
disturbance), with the latter accounting for 68.9% of overall losses.
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Aloss = Area of deforestation (ha)

e , for forest types i ... m
Cioss = Carbon emission from deforestation (t/ha)

Adgr= Area affected by degradation (ha) for degradation types j ... n
Cuagr= Carbon emission from degradation (t/ha) | for foresttypesi... m
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Annual Gross Emissions from Forest Cover Loss
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Tg carbon lost since
year 2000: 1.77

Mg carbon loss
High: 20

Biomass (Mg/ha)
High: 350

Circa 2000 Landsat-based biomass density (Baccini et al. 2012, 2017 In Prep.)
combined with forest cover loss (Hansen et al. 2013) and
et published by Zarin et al. (2015)
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Annual Gross Emissions from Deforestation
Zarin et al. 2015
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Limitations of the status quo

* Gross biomass losses are estimated from
deforestation only

» Deforestation: the damage is done
» Degradation: hope remains

* Gains in biomass (growth/uptake) tend to be
ignored




A new paradigm
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Mapping biomass change through time
2003

2014

® Time series
approach based

on “change point
analysis
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® For each 500 m
pixel we identify
the trajectory of
biomass change
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Continuous spatially
explicit biomass change
o = s with measurable
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Consistent with losses
from deforestation and
o = s sensitive to losses from
Stabr =242 forest degradation
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The carbon balance of tropical ecosystems remains uncertain, with top-down atmospheric
studies suggesting an overall sink and bottom-up ecological approaches indicating a
modest net source. Here we use 12 years (2003 to 2014) of MODIS pantropical satellite
data to quantify net annual changes in the aboveground carbon density of tropical woody
live vegetation, providing direct, measurement-based evidence that the world’s tropical
forests are a net carbon source of 425.2 + 92.0 teragrams of carbon per year (Tg C year™).
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The tropics are a net source of carbon to the atmosphere, presenting both a challenge and an opportunity for climate change mitigation.

861.7

FOREST CARBON

LOSS

Where are emissions coming from?

76.4% “17.0% 6.6% 468 9%

AMERICAS AFRICA ASIA of |osses are from
degruduhon /

disturbance
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Strengths of the new approach

* Accounting for losses in forest carbon from:

» Deforestation
» Anthropogenic disturbance (forest degradation)
» Natural disturbance

* Accounting for gains in forest carbon from growth

* Tracking changes with greater frequency, consistency,
and accuracy than was previously possible.




Future Work

® Expand from the tropics to the globe

® Enable automated, (near) real-time processing

® Increase the spatial resolution from ca. 500 to 30 m
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Q&A

If you have any guestions, please write us on the GoToWebinar chat.

For time management reasons, we don’t assure that all questions will be answered.

For information on the forthcoming webinars, visit the ICCG website: www.iccgov.org




