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Research Background

Radiative forcing
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Research Background

Inverse modeling of GHG atmospheric observations

Atmospheric transport model Atmospheric observations

Prior emission inventory
_— (forward model)

Solving the inverse problem
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Evaluation of bottom-up inventories
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Model and Data — WRF-GHG model

WRF-GHG: Weather Research and Forecast model coupled with Chemistry in its passive tracer option

o O Simulated period: 2018.6.1-2018.8.31
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Model and Data —— Observations
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Results —— Meteorological fields

N MBE STD RMSE R
Temperature (K) 44426 0.06 1.61 1.61 0.95
Wind Speed (m/s) 43843 0.20 1.45 1.47 0.63

Wind Direction (°) 41983 -3.31 43.16 43.29 0.57
across all 21 stations
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Results —— Chemical fields
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Results —— Chemical fields
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The diurnal cycle of observed and simulated near surface

CO, concentrations at KIT site

v’ Model can capture the diurnal
variation of CO,

v' At lower height, the simulations
considering only surface emissions
significantly overestimate higher
CO:2 mole fractions in the morning,
leading to large discrepancies with
the observations.




Results —— Chemical fields

@ There are strong emission
sources near the KIT site,
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Conclusion and Acknowledgement

Conclusion
€ The WRF-GHG model reproduces the meteorological fields well, especially for temperature.

@ The diurnal variation of near-surface CO- mole fractions at different heights across the five ICOS observation
sites was well captured.

@ Near large anthropogenic emission sources, the simulated near-surface CO2 mole fractions are highly sensitive
to the configuration of anthropogenic emission, considering the source-specific vertical profiles notably
Improves accuracy.

@ Regarding XCO», the model is less sensitive to the choice of emission inventories and anthropogenic emission
heights, but certain effects are still evident.

Next step
O Based on the results, use the WRF-GHG-CTDAS system to verify the CO2 emission inventory of Belgium.
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