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Abstract

Inland waters in Arctic landscapes have carbon and nutrient cycles that are closely coupled to terrestrial
processes. These waters act as conduits of terrestrial material by transporting, actively storing and
processing it, subsequently emitting greenhouse gases (GHG) carbon dioxide (CO ), methane (CH ) and
nitrous oxide (N O) to the atmosphere. To quantify the role inland waters play in Arctic GHG budgets, it is
necessary to quantify the importance of GHG emissions from all types of inland waters relative to the
terrestrial sink capacity at the landscape scale.

Here, we present simultaneous measurements of dissolved CO , CH  and N O from lake, pond and low
order fluvial systems across three summers in the Indigirka River lowlands, northeast Siberia (2015-2017).
During May-July 2017, the region experienced a large flood of which we captured the tail end. Using
remote sensing information to up-scale inland water emissions, we calculated combined carbon (C)
emissions, CO -C and diffusive CH -C, that ranged from 2.6 to 2.8 Mg C d  (95% CI) during a non-flood
scenario (e.g 2015-2016), and ranged from 3.6 to 3.9 Mg C d  (95% CI) during a flood scenario (e.g
2017), when an estimated 7% of the study area was flooded. Integrating these values into the landscape C
exchange of the study area offset the landscape C sink during summer by 22-32%. Inland water N O
emissions were negligible in comparison to CO  and CH  emissions, in terms of their radiative forcing,
accounting for < 0.005% of landscape GHG exchange in CO -equivalents.

Upscaling our landscape-scale results to larger areas indicates that in the northeast Siberian Arctic tundra,
inland water CO  and CH  emissions are an important component of regional carbon budgets. For
example, at the scale of the output resolution of land surface models such as CLM 4.5 (~45267 km ), our
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estimate of inland water C emissions offset the landscape carbon sink by ~2%. This may warrant
undertaking the complicated task of including inland water carbon processes into these large land models.

First Author

D

Joshua Dean
University of Liverpool

Authors

M

Melanie Martyn Rosco
Vrije Universiteit Amsterdam

V

Alberto Vieira Borges
University of Liège

V

Jorien Vonk
Vrije Universiteit Amsterdam

D

The importance of inland water CO<sub>2</sub>, CH<sub>4</su... https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/949781

2 of 4 1/7/2022, 2:45 PM

https://agu.confex.com/data/abstract/agu/fm21/1/8/Paper_949781_abstract_878531_0.jpg
https://agu.confex.com/data/abstract/agu/fm21/1/8/Paper_949781_abstract_878531_0.jpg
https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/172213
https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/172213
https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/1022772
https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/1022772
https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/722109
https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/722109
https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/860344
https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/860344


A Johannes Dolman
Vrije Universiteit Amsterdam

View Related

B15B - Biogeochemical Responses of the Cryosphere to Environmental Change III Poster

Jon Hawkings, Florida State University, Earth, Ocean and Atmospheric Science, Tallahassee, FL, United States;

University of Pennsylvania, Department of Earth and Environmental Science, Philadelphia, United States, Lisa Bröder,

ETH Swiss Federal Institute of Technology Zurich, Department of Earth Sciences, Zurich, Switzerland, Maya Bhatia,

University of Alberta, Department of Earth and Atmospheric Sciences, Edmonton, AB, Canada, Loeka Jongejans,

Alfred Wegener Institute Helmholtz-Center for Polar and Marine Research Potsdam, Potsdam, Germany, Christopher

B Gardner, Ohio State University Main Campus, Columbus, OH, United States and Melisa Diaz, Woods Hole

Oceanographic Institution, Geology and Geophysics, Woods Hole, MA, United States

Biogeosciences

Monday, 13 December 2021

23:00 - 01:00

Convention Center - Poster Hall, D-F

Similar

Canopy mitigates CO , CH  and N O fluxes from soil and tree stems in a riparian deciduous
forest

Ulo Mander , Alisa Krasnova , Thomas Schindler , Jordi Escuer-Gatius , Mikk Espenberg , Katerina
Machacova , Jaan Pärn , Ulo Niinemets , Kuno Kasak  and Kaido Soosaar , (1)University of Tartu, Institute of
Ecology & Earth Sciences, Department of Geography, Tartu, Estonia, (2)University of Tartu, Department of
Geography, Tartu, Estonia, (3)Estonian University of Life Sciences, Institute of Agriculture and Environmental
Sciences, Tartu, Estonia, (4)Global Change Research Institute CAS, Department of Ecosystem Trace Gas
Exchange, Brno, Czech Republic

2 4 2

1 2 2 3 2

4 2 3 2 1

Continuous, Automated CO , CH , and N O Fluxes from Tidal Salt Marsh Soils: A Snapshot

Margaret Capooci and Rodrigo Vargas, University of Delaware, Newark, DE, United States

2 4 2

Exploring biogeochemical drivers of soil N O, CH , and CO  emissions from flood-irrigated
alfalfa using long-term continuous measurements

Tyler L Anthony, Joseph G Verfaillie, Daphne J. Szutu, Dennis D Baldocchi and Whendee L Silver, University of
California Berkeley, Department of Environmental Science, Policy, and Management, Berkeley, CA, United States

2 4 2

The greenhouse gas budgets of terrestrial ecosystems in East Asia during 2000s and 2010s

Xuhui Wang , Sujong Jeong , Akihiko Ito , Yilong Wang , Shushi Peng , Kai Wang , Frederic Chevallier ,
Jinfeng Chang , Hanqin Tian , Josep Gili Canadell , Shilong Piao  and RECCAP East Asia team, (1)Peking
University, College of Urban and Environmental Sciences, Beijing, China, (2)Seoul National University,
Department of Environmental Planning, Graduate School of Environmental Studies, Seoul, South Korea,
(3)National Institute for Environmental Studies, Tsukuba, Japan, (4)Institute of Geographical Sciences and
Natural Resources Research, Beijing, China, (5)Peking University, Beijing, China, (6)LSCE Laboratoire des

1 2 3 4 1 5 6

7 8 9 1

The importance of inland water CO<sub>2</sub>, CH<sub>4</su... https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/949781

3 of 4 1/7/2022, 2:45 PM

https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/31729
https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/31729
https://agu.confex.com/agu/fm21/meetingapp.cgi/Session/123057
https://agu.confex.com/agu/fm21/meetingapp.cgi/Session/123057
https://agu.confex.com/agu/fm21/meetingapp.cgi/Session/123057
https://agu.confex.com/agu/fm21/meetingapp.cgi/Program/3040
https://agu.confex.com/agu/fm21/meetingapp.cgi/Program/3040
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/887539
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/887539
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/887539
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/887539
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/887539
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/887539
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/887539
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/887539
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/887539
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/887539
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/887539
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/887539
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/887539
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/942271
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/942271
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/942271
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/942271
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/942271
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/942271
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/942271
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/942271
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/942271
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/942271
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/942271
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/867291
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/867291
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/867291
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/867291
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/867291
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/867291
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/867291
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/867291
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/867291
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/867291
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/867291
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/867291
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/867291
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/943520
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/943520


Sciences du Climat et de l'Environnement, Gif-Sur-Yvette Cedex, France, (7)Zhejiang University, College of
Environmental and Resource Sciences, Hangzhou, China, (8)Auburn University, International Center for Climate
and Global Change Research and School of Forestry and Wildlife Sciences, Auburn, AL, United States,
(9)CSIRO Oceans and Atmosphere, Canberra, Australia

Cold-period Greenhouse Gas Dynamics in Drained Peatland Forests: CH  and N O Fluxes from
Tree Stems and Soil

Reti Ranniku , Thomas Schindler , Eliisa Lehtme , Ulo Mander , Katerina Machacova  and Kaido Soosaar ,
(1)University of Tartu, Institute of Ecology & Earth Sciences, Department of Geography, Tartu, Estonia, (2)Global
Change Research Institute CAS, Department of Ecosystem Trace Gas Exchange, Brno, Czech Republic

4 2

1 1 1 1 2 1

REGISTER HOUSING ATTEND

COVID-19 PROTOCOLS

AGU supports 130,000 enthusiasts to experts worldwide in Earth and space sciences.

© 2022 American Geophysical Union. All Rights Reserved.

     

The importance of inland water CO<sub>2</sub>, CH<sub>4</su... https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/949781

4 of 4 1/7/2022, 2:45 PM

https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/937172
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/937172
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/937172
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/937172
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/937172
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/937172
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/937172
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/937172
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/937172
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/937172
https://www.agu.org/Fall-Meeting/Pages/Register-Housing/Registration-Rates
https://www.agu.org/Fall-Meeting/Pages/Register-Housing/Registration-Rates
https://www.agu.org/Fall-Meeting/Pages/Register-Housing/Housing
https://www.agu.org/Fall-Meeting/Pages/Register-Housing/Housing
https://www.agu.org/Fall-Meeting/Pages/Attend/Hybrid-Overview
https://www.agu.org/Fall-Meeting/Pages/Attend/Hybrid-Overview
https://www.agu.org/Fall-Meeting/Pages/About/COVID-19-Protocols
https://www.agu.org/Fall-Meeting/Pages/About/COVID-19-Protocols
https://www.agu.org/
https://www.agu.org/
https://www.facebook.com/AmericanGeophysicalUnion
https://www.instagram.com/americangeophysicalunion/
https://www.linkedin.com/company/american-geophysical-union/
https://americangeophysicalunion.tumblr.com/
https://twitter.com/theAGU
https://www.youtube.com/user/AGUvideos
https://www.facebook.com/AmericanGeophysicalUnion
https://www.facebook.com/AmericanGeophysicalUnion
https://www.facebook.com/AmericanGeophysicalUnion
https://www.instagram.com/americangeophysicalunion/
https://www.instagram.com/americangeophysicalunion/
https://www.instagram.com/americangeophysicalunion/
https://www.linkedin.com/company/american-geophysical-union/
https://www.linkedin.com/company/american-geophysical-union/
https://www.linkedin.com/company/american-geophysical-union/
https://americangeophysicalunion.tumblr.com/
https://americangeophysicalunion.tumblr.com/
https://americangeophysicalunion.tumblr.com/
https://twitter.com/theAGU
https://twitter.com/theAGU
https://twitter.com/theAGU
https://www.youtube.com/user/AGUvideos
https://www.youtube.com/user/AGUvideos
https://www.youtube.com/user/AGUvideos

