International challenge to model the long-range transport of radioxenon released from medical isotope
production to six Comprehensive Nuclear Test-BanTreaty monitoring stations
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Summary

After a first Atmospheric Transport Modelling (ATM) challenge in 2015, a second,
more comprehensive and technically more demanding challenge was conducted
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Participants and overall statistics of the 2nd ATM Challenge 2016

Table 1: Participants of the ATM Challenge. Organizations participating in the 15
challenge are printed bold. *No blind test, involved in drafting the challenge.

Table 4: Average statistics per submission-ID over all time resolutions and stations AUXO04,
AUXO09, FRX27, NZX46 and GBX68 ordered by rank. *: GBX68 not available. **: FRX27,
and GBX68 not available.T: GBX68 not considered. 77 : Undefined statistical scores for
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Detailed analysis

Modelling deficiencies
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Conclusions

combination which performs best for all stations.

 The performance of individual submissions at individual stations is quite diverse. There exists no single model-meteorology

* However, the finding of the 1st Challenge that a coarse (extracted) resolution of meteorology (1°) and a coarse resolution of the source

3.5} —
= (daily) is not detrimental for a study like this is supported. The overall best run for Challenge-2016 uses 1° data and daily emission
& ED?E chunks.
Jsp o Mg f.ﬁ._.sl"- S * No specific model-meteorology combination should be preferred. For each challenge another model and another meteorological input
S w2 FEE , 3 scores best.
| Optimized ensemble ull ensemble | 2  The station statistics do not depend on the distance between the source and the individual stations. Remote stations can have better
% "’ General desired features found, but too short period and 'm% statistics than close ones (e’g‘ FRX27 vs. AUXO4).
= | especially too few above MDC values in 2016's challenge to be a > * Assuming a more conservative uncertainty of around 20% in the daily stack emission values does not account for most of the observed
R el st o & deficiencies in the predictions.
03 g * The average deviation for simulated values with measurements or simulations above MDC adds up to ~250% considering also phase
y S shifts of simulations with regard to measurements.
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Maximum rank and corresponding normalized average absolute deviation as

function of ensemble size.

Aim for a next challenge based on a longer simulation period

with lots of above MDC values : Training of an optimized
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