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Why riverine biogeochemistry -- Rivers

and streams as hotspots for CO2 evasion M@W

Global CO, evasion rates from rivers and streams are estimated to be
1.8+0.25 PgCl/yr (~70% of CO, evasion from just 20% of land surface)

L ongitude
CO, efflux from streams and rivers
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MOSART as the riverine component

of E3SM and CESM

Earth System

Climate change studies
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MOSART accounts for impacts of

both climate and human activities
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Schematic of Riverine Processes WQéW
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MOSART-heat: stream temperature

evaluation against daily observations /7/@@/@7%

= Simulated temp. with water management

= Simulated temp. without water management
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Reservoir impacts on summer

streamflow & water temperature M@W

No reservoir regulation
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Water management reduces future extreme water

temperature by enhancing summer low flow ?ﬁﬂ@%ﬁ

Water management reduces exceedance frequency
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Suspended sediment carries particulate C/N/P "4

from land to rivers and coasts M@W
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Sediment transport in rivers M@W
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suspended sediment 14\=)l8
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parameterization over the U.S. A\=)/8
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Validation at 39 USGS gauges /4 @@7 s

Long-term average suspended sediment discharge
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Reservoir regulation & trapping effects WW
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flow regulation
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Reservoir regulation & trapping effects ?ﬁﬂ@%/ﬁ

Mean monthly streamflow Mean monthly suspended sediment
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MOSART-DOC:

Preliminary validation 14\=)18

Mean DOC discharge in 2001-2010 at 28 USGS stations
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MOSART-DOC:

Preliminary validation %@@ W
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Future work — Riverine BGC data
'

assembling, synthesis and analysis W&

*» Riverine BGC (carbon and nutrients) data collection
and synthesis

** New River related metrics (e.g., as part of ILAMB)

¢ Riverine BGC metrics to constrain land-BGC
(indirectly) and river-BGC (directly) modeling
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Future work -- New functional relationships "~

to constrain model predictions

Constrain model
prediction

Functional relationships from
analysis of observations

evapotranspiration

Infiltration +
interception
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Future work — Model-driven analysis

for improved understanding M@W

“+ How will regional and global climate and socioeconomic
drivers affect the carbon exchanges between land-river-
ocean?

¢ How will water and land management affect CO2 emission
from 1nland rivers?

“ How will water and land management affect nutrient load
from land to rivers and coast?
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Impacts of water management in

Wonders gf\Water Lab

August-October (low flow + high temp.)
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reservoir thermal stratification

Stratification effects decreases
from low to high latitude
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MOSART-sediment:

parameterization over the U.S.

a) Median bed-material particle size
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