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Summary and purpose of document
This document refers to the activities centred on the atmospheric transport modelling, which is the main component of the CTBTO-WMO cooperation. In addition, it refers to another aspect of the cooperation, namely the transfer of the meteorological observations from the CTBTO monitoring networks to the GTS.
This paper investigates a possibility of an additional support of the WMO        RSMCs for the CTBTO noble gas samples. It also presents a possibility of sharing meteorological measurements from the CTBTO infrasound stations with the meteorological community. Finally, it addresses a few scientific questions asking the RSMCs to share their relevant experience. 
Action Proposed  

The meeting is invited to express its opinions on the presented actions as well as to share experience on the scientific aspects of the atmospheric transport modelling activities. 
CTBTO report of activities since the previous ET-ERA meeting in 2015
1. Introduction

CTBTO uses atmospheric transport modelling simulations to support samples collected at its radionuclide network. These simulations are generally performed in a backtracking mode. They are mimicked with the WMO RSMCs simulations for some samples of interest. Occasionally, mostly in the cases where a source term is known or can be hypothesised, CTBTO also performs forward mode simulations.   
2. Outcome of the previous meeting

CTBTO would like to use this opportunity to thank the RSMCs for their collaboration and flexibility, which enabled us to move to a modern and robust solution.

3. Requests for support

Status

CTBTO continues requesting the SRS fields to support some of the samples collected at the radionuclide particulate network. To report on the requests issued since the previous meeting, there were 4 requests in 2016, 3 in 2017 and 6 in 2018. 
CTBTO highly values support received from the WMO RSMCs and thanks for the timely and reliable response. 
Future actions: support for noble gas samples
So far, CTBTO has been requesting the WMO RSMCs’ support for samples collected at its particulate network. CTBTO also operates a noble gas network, co-located with some stations of the particulate network, with a purpose of detecting radioactive xenon isotopes. We have been witnessing a rapid development in the noble gas technology over the past years and currently 29 noble gas systems are part of the CTBTO operational pipeline.
Given the growing importance of the noble gas systems as well as a steadily decreasing number of requests for support for particulate samples CTBTO would like to investigate if, in addition to the currently supported particulate samples, the RSMCs would still be willing to support selected CTBTO’s noble gas samples (non-depositing tracers) with the computations of the SRS fields. 
CTBTO will work out technical details on what exactly is needed if the Meeting is agreeable. 
4. Support to Volcanic Ash Advisory Centres 

Since 2005, exchange of correspondence between the ICAO and the CTBTO took place regarding the usefulness of seismic and infrasonic data from the CTBTO networks in support to the international airways volcano watch.

CTBTO together with its partners from ARISE (Atmospheric dynamics Research Infrastructure in Europe, European funded project) presented the concept of a Volcanic Information System based on infrasound technology at the WMO Seventh International Volcanic Ash Workshop (IVAW) held in Anchorage, Alaska from 19 to 23 October 2015. 
Research and development activities were also presented at CTBTO Working Group B meetings in 2017 and 2018 based on the collaboration between CTBTO, ARISE community and VAAC Toulouse.The VIS has been developed in ARISE-2 Design Study and it is currently implemented in vDEC  (CTBTO virtual Data Exploitation Centre: https://www.ctbto.org/specials/vdec/) with the operational support of CTBTO.
Once the VIS concept is validated by VAAC Toulouse, the experiment could be extended to other VAACs.
5. Status of the transition to an increased resolution global operational simulations

The CTBTO is working toward increasing the temporal and spatial resolutions of the SRS fields. Temporal resolution will be increased from 3 hours to 1 hour, and spatial resolution from 1.0 degree to 0.5 degree. A project on enhancements to FLEXPART software and ATM pipeline, initiated in December 2014, is progressing according to schedule. The main focus is now on optimization and on incorporation of the upgrades into a new FLEXPART version 9.3.2.  

Currently the new version of FLEXPART, 9.3.2, was promoted to CTBTO Operational LAN and the SRS files are produced for 0.5 degree spatial resolution.

CTBTO would like RSMCs to also produce their SRS at 0.5 degree at their earliest convenience.
6. Assessment of uncertainties

In the CTBTO context the atmospheric transport modelling community has been recently put under an increasing pressure to provide uncertainty estimates for the simulation results. These refer in the first place to the spatial extension of a plume (and more often of a retroplume, in the CTBTO context). But putting an error bar on the values of the activity concentration (or dilution factors) is also very important.

CTBTO would like to enquire what is the RSMCs’ approach and experience with assessing, quantifying and communicating uncertainty in the context of atmospheric transport modelling. Direct experience may not be applicable as CTBTO’s mode of operation differs from the nuclear emergency. We are mostly focussed on past situations for which most often meteorological analyses are already available. However, simulation results are subject to uncertainties and even indirect experience would be valuable.
Furthermore, CTBTO has recently initiated a project to develop tools to estimate uncertainties and confidence levels in ATM simulations using meteorological data from an Ensemble Prediction System (EPS). New tools will become part of CTBTO ATM pipeline in the second phase of this project.

CTBTO is also involved in the series of ATM Challenges, the third one is planned for late autumn/winter 2018/2019.
The ET-ERA meeting is encouraged to share their experience in uncertainty assessment and quantification. If possible, facilitating personal contacts with their own specialists in this domain would be very much appreciated. 
7. High resolution regional atmospheric transport simulations

In some circumstances CTBTO may want to investigate regional atmospheric transport and use for this purpose high resolution meteorological information. Therefore, CTBTO recently installed the mesoscale meteorological model WRF together with the dispersion model capable of ingesting WRF meteorological fields, namely FLEXPART-WRF. We are currently implementing an automatic suite performing high resolution meteorological and atmospheric transport simulations for an event of interest fed into the automatic suite via a configuration file. This suite requires an extensive validation, which will happen in the next years. 
CTBTO would be interested in experience the RSMCs have in high resolution modelling, namely in configurations of the WRF model, if relevant. 
8. Transfer of the CTBTO meteorological observations to the WMO
Status

CTBTO collects meteorological measurements at its radionuclide and infrasound stations. At present, using the intermediary of the RSMC Montreal and RSMC Vienna, CTBTO feeds the meteorological observations from its operating radionuclide stations to the Global Telecommunication System (GTS) of the WMO. 

CTBTO recognizes the importance of these observations for the international community and wishes to make them widely available. Unfortunately, this information has been largely under-exploited over the years because of a few technical issues, greatly limiting distribution of CTBTO meteorological observations. CTBTO would like to thank WMO for its support in solving those issues. CTBTO would also like to thank RSMC Montreal and RSMC Vienna for their assistance. 

Future actions: sharing meteorological observations from the infrasound stations

The Treaty foresees 60 operational infrasound stations out of which 50 are certified and continuously send data to CTBTO Headquarters. Similarly to the radionuclide stations, infrasound stations also include a meteorological component and collect high frequency measurements of meteorological variables. These comprise wind speed, wind direction, temperature and absolute pressure.
Several of those stations can be found in remote locations, in some cases different from those of the radionuclide stations. As WMO has interest for meteorological observations from the infrasound stations, CTBTO is working on developing mechanisms to share these data.
9. Meteorological support  for OSI 

Weather forecast
One of the pillars of the Treaty verification regime is the on-site inspection. This activity involves inspection of a limited geographical area (up to 1 000 km2) in a limited time window (up to 130 days) for indications of the Treaty violation. One of the important factors influencing activities of the inspection team is weather and, therefore, a reliable, external to the inspected country, source of weather forecast is crucial to making best use of the time available for inspection.
CTBTO has hired a specialist to assess the existing capabilities of operational ATM software, analyse the options for getting weather forecasts, and report on the needs for developing support services (data and/or software) for the conduct of an OSI. 

CTBTO appreciates continuous support from WMO on addressing its needs. [image: image1.png]



