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2015/16 drought in the Amazon
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Amazon drought 2015/2016
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Koren et al. (2018), https://doi.org/10.1098/rstb.2017.0408
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Amazon drought 2015/2016

Koren et al. (2018), https://doi.org/10.1098/rstb.2017.0408
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* Precipitation for 2007-2014 (n = 8, blue bars) exceeds that for period Sep-2015 to
Feb-2016 (green bars) for Southern part of Amazon

* Reduction in SIF suggests reduction of photosynthesis during drought of 2015/16

* Error bars and shading refer to standard deviation over baseline period
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Amazon drought 2015/2016
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Amazon aircraft network

LETTER

Drought sensitivity of Amazonian carbon balance
revealed by atmospheric measurements

V. Gatti'*, M. Gloor™, J. B. Miller>**, C. E. Doughty®, Y. Malhi®, L. G. Domingues', L. S. Basso', A. Martinewski', C. S. C. Correia',
F. Borges', S. Freitas®, R. Braz®, L. O. Anderson™’, H. Rocha®, J. Grace®, O. L. Phillips® & J. Lloyd'*"!

doi:10.1038/nature12957

L.
V.
Article

Amazoniaasacarbonsourcelinked to
deforestation and climate change

https://doi.org/10.1038/s41586-021-03629-6  Luciana V. Gatti'?**, Luana S. Basso', John B. Miller®, Manuel Gloor?*,

Lucas Gatti Domingues'>®, Henrique L. G. Cassol', Graciela Tejada’, LuizE. O. C. Aragéo's,
Carlos Nobre’, Wouter Peters®?, Luciano Marani', Egidio Arai', Alber H. Sanches’,
Accepted: 10 May 2021 Sergio M. Corréa''’, Liana Anderson", Celso Von Randow', Caio S. C. Correia'?,

Stephane P. Crispim' & Raiane A. L. Neves'

Received: 11 September 2020

Published online: 14 July 2021

* Major studies from the group of Luciana Gatti based on
network of small aircraft sampling air above Amazon forest
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CarbonTracker South America

 TMS5 with zoom regions

over South America

(van der Laan-Luijkx et al., 2015)

 Ensemble Kalman Filter (Peters et al., 2005)
* CO, profiles from Amazon (Gatti network)
e 5 different biosphere priors and 3 different

fire products
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GFAS-optimized CO, fire emissions

Monthly fluxes
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Biosphere prior SIBCASA-PCR
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* Coupling of PCR-GLOB with SiBCASA for more realistic soil moisture
* Validated using discharge observations from river gauge stations
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CO, fluxes for Amazon

* Annual anomalies relative to the 2010-2017 baseline
* Very few observations from Gatti network in 2015
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CO, fluxes for Amazon

* Annual anomalies relative to the 2010-2017 baseline
* Very few observations from Gatti network in 2015
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CO; flux anomaly (PgClyr)

CO; flux anomaly (PgC/lyr)

Gerbrand Koren

e Annual anomalies relative to the 2010-2017 baseline

CO, fluxes for Amazon

* Very few observations from Gatti network in 2015
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CarbonTracker-South America CO, profiles
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* Examples of CO, profiles for Alta Floresta (ALF) from Gatti network

* Posterior profile matches better with obs. than the prior profile
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2021 floods in the Amazon
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2021 floods in the Amazon

* First flood occurred around May/June 2021, while Brazil was
facing high covid infections

 Asecond flood occurred at the end of the year
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Precipitation anomalies in 2021
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* Tropical precipitation in reanalysis products can be uncertain. Here we
used CHIRPS (Funk et al., 2015), with 30-yr baseline period
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Precipitation anomalies in 2021

Solimoes Amazonas
400 A
———1991-2020
= 300 - —e2021 N 300 -
% 300 -
2 N\
9 £ 200 - 200 1
S £ 200 -
E N 100 \/
100 A 100 - 1 1 I 1 1 1 1 1 1 1 I 1 1 1 1 1 1 I 1 | I 1 1 I
Xingu
300 - 400
B 200 - 300 A ‘/\
8§ 200 -
S 200 A 200 1
QE 100 - |
£ 100 100 \
O a 0 - T T T

J FMAM] ] ASOND
submitted to BAMS

* Forall regions, the end-of-year peak is exceeding the 1-o range

* For most regions the absolute value of the first peak (March/April) is higher
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Discharge anomalies in 2021

submitted to BAMS
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Discharge anomalies in 2021
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* Discharge peaks lag precipitation peaks by ~2 months

* Highest (peak) discharge occurs in (May) 2021, exceeding the 30 year 2-o
level (light shading), which is also exceeded in Dec 2021

* Accumulated discharge anomaly for 2021 exceeds that for earlier wet years
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Open question: impacts on carbon cycle

}frontiers — R!’E\(IEW
in Plant Science

Submergence and Waterlogging
Stress in Plants: A Review
Highlighting Research Opportunities
. and Understudied Aspects

. Takeshi Fukao’, Blanca Estela Barrera-Figueroa?, Piyada Juntawong?® and
Review Julidn Mario Pefia-Castro?*

N

54

Plant, Cell and Environment (2014) 37, 2245-2259

' School of Plant and Environmental Sciences, Virginia Tech, Blacksburg, VA, United States, ? Laboratorio de Biotecnologia

M o I ec u I a r a n d p h ys i o I og i ca I res po n Ses Of trees to Vegetal, Instituto de Biotecnologia, Universidad del Papaloapan, Tuxtepec, Mexico, * Center for Advanced Studies in Tropical

Natural Resources, National Research University — Department of Genetics, Faculty of Science, Kasetsart University,

waterlogging stress Banghok, Thalerd

Jiirgen Kreuzwieser & Heinz Rennenberg

Institute of Forest Science, Chair of Tree Physiology, Albert-Ludwigs-Universitiit Freiburg, Freiburg 79110, Germany

 Waterlogging could result in stress, but highly productive floodplain
forests are adapted to this.

* | expect little impact on carbon cycle (not confirmed yet)
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Open question: moisture sources
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* Langrangian moisture tracking model UTrack will be used, potentially
also Eulerian model WAM-2layers

* Would there be any benefit in implementing moisture tracking in TM5?
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New PhD project: TROPICS
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Geographical bias

CMIP6 Modeling Groups (click on flags to reveal identity)

3] CMIP6/ESGF contributors

i Deze kaart is gemaakt met Google My Maps. Maak er zelf een.

@eﬂm
FLUXNET community -
Canada ‘ '

en
“ <t Rch Qotreine Kazachstan i S
- 25 S |
f v Noordelijke - e e ‘e o n Ne
= L vy Alhension \agy ")) sitil

- —
E — Atlantische
— T Oceaan
— Agerje i EoyPte Pakistan -
Mexico OMIM tndia
Thattand
Maii  Niger Sudan P s
Tsjsad o=
Venezuela gl Ethiopit o
Colombia,
e = Congo-Kinshasa donasit &=
Brazilie ! St ;
Peru Angola
Bolivia
u-w:: Madagaskar Indische
Zuidelijke Oceaan Australié
uidelijke g Atlantische
le Oceaan Oceaan Zuid-Afrika 3
i
Argentinié Nieuw-Z
+
.
— /
Google My Maps
2.000 km Sneltoetsen

CMIPG6 initiative

* Geographical bias in observational networks and scientists
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Importance of tropical ecosystems

Wang et al., PNAS (2013)

Cox et al., Nature (2013)
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* Tropical ecosystems control the interannual variation
in the growth rate of atmospheric CO,

Gerbrand Koren 24




New PhD project

* New PhD project Utrecht University: TRansforming towards OPen and
Inclusive Climate Sciences (TROPICS)

 We are looking for a multi-disciplinary candidate
* Project will involve field work in tropical regions and TM5 modeling!

* Position not yet advertised, but feel free to suggest potential candidates
g.b.koren@uu.nl
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