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Introduction

Radon gas is chemically inert and thus its atmospheric mobility depends only on physical processes (diffusion, advection).
These properties and its half-life of 3.82 days make it a good tracer for regional atmospheric circulation studies. Among other
methods, it can be used in the so-called Radon Tracer Method (RTM) that assumes a relationship between the atmospheric
concentrations of radon and the gas of interest (e.g. CO,). In this approach, the gas fluxes are considered colocated spatially

and temporally, with no mixing of air from the free troposphere. The boundary layer height and the gas fluxes are assumed to
remain constant during each event'.

The main uncertainty comes from the radon exhalation rate estimate and @ .

the radon concentration measurement. Among other goals, the project
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traceRadon(reference 19ENV01) aims to provide a good practice guide on how
to use radon to estimate greenhouse gas fluxes with the RTM.
We present here the influence of different parameters on the RTM.

RTM Set-up for the sensitivity tests Runs Model Radon map Data
1.Coded in Python within the ICOS Carbon Portal (CP)

JupyterLab using the ICOS CP packages I I

2. Data from the ICOS database (Raw) or deconvoluted for Rn(Deconv) 2 CP-STILT INGOS Deconvoluted**
3. Radon exhalation rate from measurements (User Rn flux), a map (INGOS) CP-STILT TR-ERA5 Deconvoluted
or the ones developed in TraceRadon TR-ERA5 and TR-NOAH (see talk in session 18) ., . .
or combined with footprint maps

4. Footprint maps: CP STILT runs® or UPC FLEXPART® runs without Rn decay 5  UPC-FLEXPART TR-ERAS  Deconvoluted
5. Sjte: Saclay, France during February and August 2019, between 21:OQ to 06:00 UTC  «Rp and co, half-hourly data, calibrated

6. Filters: R* between Rn and CO,>0.6, error on the slope <50% and Rn increase **Rn half-hourly data, calibrated and

during the period >1Bg.m". deconvoluted to take into account the sampling

delay, CO, half-hourly data, calibrated
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*The use of deconvoluted data improves the correlation between Rn and CO, and allows to estimate fluxes more often.
The average standard deviation between the runsis 6 mg m~h* (excluding Feb 21) in February and 14 mg m~*h™ in August for

a global average of 17 and 50 mg.m™2.h*in February and August respectively.

* More runs are planned with another site, another model and with the Rn decay to complete the sensitivity tests
* Longer periods on different sites should be ran once the best combination is found.
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