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Can we quantify carbon cycle impact of 2019 Midwest floods? 
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Quantify carbon cycle signal
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• Estimate carbon budget anomaly in atmospheric CO2
• Compare independent top-down and bottom-up estimates



SIF from TROPOMI per county 
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TROPOMI SIF measurements 
track GPP across the growing 
season

Differences between 2018 
and 2019 are largely due to 
flooding in the Midwest



2019-2018 SIF difference & Bottom-up !CO2
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Top down NEE and !CO2
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• CO2 flux inversion assimilating OCO-2 XCO2 provides an 

estimate of NEE fluxes for 2018.

• These optimized 2018 NEE fluxes are repeated for 2019 

to simulate 2019 CO2 fields.

• The difference between 2019 CO2 measurements and

simulated measurements using 2018 NEE can be 

attributed to differences in NEE for 2019.

• Provides top-down estimate of !CO2

Atmospheric CO2 flux inversion
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Compare bottom-up (SIF-based) and top-down (CO2 based) 
estimates of the carbon cycle anomaly
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Comparing SIF- and CO2-based signal
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!CO2 signal is correlated (P<0.01) between methods



Summary
• This study demonstrates a method to reconcile SIF-based and top-down CO2-

based estimates of large-scale carbon cycle anomalies and suggests our capability 
in monitor carbon cycle anomalies in near-real-time.

• A ~0.1 PgC reduction in net ecosystem uptake during June and July (equiv. to 35% 
of US fossil fuel emissions at the same time) is consistent with observed 
atmospheric CO2 enhancement from both OCO-2 and ACT-America.
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