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Evaluate Amazon Carbon Cycle Mechanisms

Amazon Carbon Budget
— Biomass burning emissions and rainforest uptake

» Leaf phenology explain in situ Amazon tower seasonal
data but are missing in models: Does this scale up?

TCCON-Manaus X, Seasonal Cycle
— |Isolate rainforest from fire (CQO), trend & transport terms
TCCON-Manaus X5, Daytime Drawdown

— |solate photosynthesis from respiration

TCCON - OCO-2 Comparisons
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Tropical Carbon-Climate Feedback Uncertain: Large

Reservoir, Dynamic Fluxes, Multiple Sources Sar

« Stores 150-200 PgC

 Cycles 18 Pg Cly

« Large CO, sources & sinks

« Uptake '90-'07 ~0.5 PgCly

* Processes at daily, seasonal &

decadal time scales from fires,
rainforest & land use change

* Need to scale ‘sparse fine-
scale” data to coarse GCM grid
and evaluate predictions of
Amazon carbon cycle response
to climate & land-use change.

. Leverage NGEE Tr & OCO-2 NDVI
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Leaf development & demography explain photosynthetic

seasonality in Amazon evergreen forests
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TCCON in Amazon Rainforest Oct 14 — July 1

"

Vleasure column dry column |
mixing ratios of trace gases
to evaluate models

« Seasonality of CO,, CO, CH,, - .
N,O, H,0O and HOD. b e i 1

 Delineate CO, changes from £ | -
global secular rise, biomass TE o {3 1
burning & rainforest uptake. T e F

« Evaluate CO, seasonal o T T
change in OCO-2 data. '

« Compare seasonality and
daily photosynthetic uptake
with optimized carbon pEps - Sl

transport models TOCON Station  Manacupuru

> Los Alamos AM, Brazil
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Decompose X.q, (t): Detrend (-2.5ppm/y) and

subtracting fire contributions (CO) to get bioge

XCO; (ppm)
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TCCON Seasonal Observations Compared with
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Manaus Footprint (3 day): Transport Affects Xqq

Belikov et al ACPD 2016
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Remove Transport: C-Tracker S. Am. Mask
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Daily CO, photosynthetic drawdown
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Daily Photosynthetic

Xc0, Drawdown 12 hr

TCCON -2.1 ppm
GFED -0.4 ppm
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TCCON > 4-Model

*Do not simulate seasonality
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OCO-2 - TCCON Comparison ( 5 x 10 deg, 1 day)
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TCCON-OCO2 X.o, Comparison @ Manacupu

: 400 l’JMr’nFrr1w' .].OO;
&5300 B Dady Precptaton /53‘?
> ¢ 200 503 ¥
€ 100 - | SS 0
404 Dry
402 |
~ ' A | A
€ - - . 3 44 4 Irend
§ 400 | "» ;f;r‘;;"" . 2.5 ppmly
N . ﬁ‘
S 398
x ’.".4
396 | { A TCCON Dady CO,
Smoothed -interpolated <OCO2>%F (>5x8 4 day) & oo vrup (0. Kriang Mot
394 captures TCCON CO2 and its rise but is noisy. ;::-: .::_::-l s .:rf}:.- i dayon

e TCCON Fit (dth Or. Poly)

OCT JANZO15 APR JUL OCT



Conclusion

* Column X4, Observations in the Amazon rainforest show:

— Seasonal cycle that is a sum of 2.3 ppm (biogenic), 0.4 ppm
(transport), -1.5 ppm (biomass burning) and 2.5 ppm (trend)

— Implies a net CO2 sink “14-'15 sink in the wet Manaus region
— Mean daily photosynthetic drawdown of -2.1 ppm.

« 5 of 7 transport models capture the observed seasonal changes
of column X.o,. However, the daily photosynthetic drawdown is
too low by a factor of > 4, suggesting models do not partition
the respiration and uptake correctly.

« Seasonality of biogenic X5, and SIF is consistent with in situ
tower results indicating leaf phenology (flushing) plays a key

role at larger scales in the Amazon.
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Tropospheric Methane
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Tropical C storage uncertainty in climate-carbon model

Land C-storage
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Contemporary CO, variability used to evaluate y,
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TCCON daily CO, drawdown — \Wet versus Dry

TCCON Dry TCCON Wet|
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How does process based prognostic CLM perform?
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. Wet (N-M)

-1.2 ppm

-3

Annual Mean
CO, daily drawdown

CLM
-1.1 ppm (0.5 ppm)

 TCCON
-2.1 ppm

eInverse Models
-0.1 to -0.5 ppm

*CLM better than
Transport Models
still half,of data
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