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Preface 
 
The 7th Year of Polar Prediction in the Southern Hemisphere (YOPP-SH) Meeting 
(August 6, 2022) 
 
On the 6th of August, we had the 7th international Year of Polar Prediction – Southern 
Hemisphere (YOPP-SH) workshop. This was a hybrid workshop held in conjunction with the 
Workshop on Antarctic Meteorology and Climate (WAMC). Immediate results from the recent 
Special Observing Period and its embedded Targeted Observing Periods (TOPs) were a focus 
along with an opportunity to organize collaborative research. Reporting of research results 
following from the summer SOP (2018-2019 austral summer) was also encouraged. 
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Agenda 

 

Saturday August 6, 2018 

0830-0900 An Overview of the YOPP-SH 2022 Winter Special Observing Period 
David Bromwich (remote) 
The Ohio State University 

 

0900-0930 Italian Contribution to YOPP-SH  
Vito Vitale (remote) 
CNR-ISP 

 

0930-1000 Seasonal Sea Ice Prediction in the Southern Ocean: Where Are We? 
Francois Massonnet (recorded) 
Université catholique de Louvain 

 

1000-1030 Break  

1030-1045 Observations at Syowa Station Corresponding to TOPs in Winter SOP of 
YOPP-SH  
Naohiko Hirasawa (remote) 
National Institute of Polar Research 

 

1045-1105 Extraordinary Polar Low Developments in the Southern Pacific Ocean 
During the 2022 YOPP-SH Winter Special Observing Period  
Jorge Carrasco (remote) 
Universidad de Magallanes 

 

1105-1125 The NCAR-Ohio State University Winter YOPP-SH Data Impact and Model 
Evaluation Study 
Kevin Manning (remote) 
National Center for Atmospheric Research 

 

   
1125-1145 Simulating Supercooled Clouds for Antarctic Atmospheric Rivers with Polar 

WRF  
Keith M. Hines (remote) 
The Ohio State University 

 

   
1145-1300 Lunch on your own  

1300-1400 Discussion: AMRDC as the YOPP-SH Data Repository?  

1400-1500 Discussion: Collaborative research projects arising from YOPP-SH Special 
Observing Period 

 

1500-1530 Break  

5



1530-1630 Discussion: Future of YOPP-SH beyond 2024 based on WMO-WWRP Plans 
for 2024-2027 

 

1630 Close of Workshop  

 

Recordings 

 

Morning session: https://amrc.ssec.wisc.edu/data/internal/leew/YOPP-SHMorning/ 

 

Afternoon session: https://amrc.ssec.wisc.edu/data/internal/leew/YOPP-SHAfternoon/ 
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Abstracts 

 

An Overview of the YOPP-SH 2022 Winter Special Observing Period 

David H. Bromwich 
 

Byrd Polar and Climate Research Center 
The Ohio State University, Columbus, Ohio, USA 

 
The Year of Polar Prediction in the Southern Hemisphere (YOPP-SH) aims to enhance 
environmental prediction for the Southern Ocean and Antarctica on time scales up to a season. 
Following a very successful summer campaign, the project is undertaking an experiment aimed 
at improving the forecasting skill during the non-summer months, specifically during April 15-
August 31, 2022. In view of the limited resources and personnel at this time of year, the 
emphasis is on limited duration events rather than continuous observing for the three months. 
These so-called Targeted Observing Periods (TOPs) focused on the prediction of major oceanic 
cyclones and associated phenomena like atmospheric rivers and featured enhanced collection of 
radiosonde ascents from 24 stations. Based on the summer results, a major effort was made to 
increase soundings from middle latitudes to better capture the oceanic cyclone characteristics. 
The 6 TOPs are scheduled to last 5 days or so each with 3 days prior to landfall to build up the 
impact of the additional soundings in the weather forecast models followed by 1 day for the 
coastal impact of the phenomenon and 1 day following. In contrast to the summer campaign, the 
region is divided into two sectors to make the investigations more tractable, namely East 
Antarctica-Ross Sea and the greater Antarctic Peninsula. Pan Antarctic TOPs have occurred as 
well. A forecasting team was established for each sector to decide when the TOPs should be 
initiated. The presentation will summarize what was actually achieved, and the subsequent 
investigations assessing the value of the additional soundings in forecasting the TOP events. 
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The Overall Italian Contribution to YOPP-SH Activities 
 

Vito Vitale1 on behalf of the whole Italian community involved in YOPP-SH 
 

1 National Research Council, Institute of Polar Sciences (CNR-ISP), Bologna, Italy 
 
Since the beginning Italian research community was very interested in YOPP. This large interest 
is well demonstrated by the number of Italian projects that requested since 2016 YOPP 
Endorsement: 11 projects received from YOPP such endorsement, and to them we need to add 
large participation in two international projects led by non-Italian researchers.  
 
On the other hand, PNRA and several Italian Research and Education Institutions supported in 
several ways the large interest of the national community and YOPP activities:  
 
1 - a specific line devoted to YOPP was included in the 2018 PNRA call, through which five 
Italian projects to carry out research in the fields of atmospheric science, sea-ice and polar ocean 
dynamics received support. Projects that aimed for PRNA funding were required to receive 
formal YOPP endorsement prior to their proposal submission. Funded projects add to other 3-5 
PNRA projects and 3 observatory that yet indicate interest to contribute to YOPP-SH Summer 
Special Observing Period (SOP). 
 
2 – during Summer SOP 2018-2019, more than 100 extra-soundings were launched from Mario 
Zucchelli and Concordia stations by personnel of the Meteo Observatory (RMO) and winter 
overs. These activities were also coordinated with the similar activities carried out by the KOPRI 
(Korean) colleagues at the Jan BoGo station. 
 
3 – a large Educational activity, CAPIRE-YOPP, was carried out in connection with the Summer 
SOP, involving about 400 students and from intermediate and high school in an active 
programme including dissemination events, seminars, interaction with Italian Meteo Service. 
CAPIRE-YOPP also supported extra soundings (about 30). Launches transported skyward 
drawings and other products by students, while high school students used data acquired for 
analysis activities in Italy. 
 
4 – because a call for projects was not open when the idea for YOPP-SH winter campaign 
consolidated and support was needed for participation, Italian researchers prepared a proposal for 
contributions, and submitted it to CSNA for special support. This application was successful, and 
resources were provided by PNRA with the aim (i) to better sustain winter ground-based ctivities 
during YOPP campaign and (ii) provide resources for extra soundings that were planned at three 
stations: Jan BoGo (Terra Nova Bay area - in cooperation with KOPRI), Concordia, Marambio 
(in cooperation with IAA and SMN). Vaisala sondes for 130 extra soundings have been acquired 
(more 20 sondes provided by KOPRI colleagues). In addition, 110 Anasphere supercooled liquid 
water (SLWC) sondes have been also provided to address one of the key topics of this winter 
campaign: atmospheric water budget and vertical distribution.  
 
5 – finally the National Antarctic Data Centre (NADC) is engaged to provide support for metadata and 
datasets and make a concrete bridge with the YOPP-SH Data management system. This activity and 
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contribution can be quite relevant in relation to YOPP-SH legacy.  Details on projects contributing to 
YOPP-SH and carried out activities will be provided, together with some examples of the results 
obtained. 
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Seasonal Sea Ice Prediction in the Southern Ocean: Where Are We? 
 

François Massonnet 
 

Georges Lemaître Centre for Earth and Climate Research, Earth and Life Institute,  
Université catholique de Louvain, Louvain-la-Neuve, Belgium 

 
The SIPN South project (https://fmassonn.github.io/sipnsouth.github.io/) is an international, 
coordinated initiative endorsed by the Year Of Polar Prediction (YOPP), that aims at identifying 
the skill of current seasonal predictions of sea ice around Antarctica. Here, we review and 
analyze five sets of retrospective forecasts of summer sea ice conducted by more than 20 groups 
since 2017. We evaluate the ability of the forecasts to reproduce observed sea ice area at the 
circumpolar and regional levels, as well as their ensemble properties. We find that a substantial 
spread exists already at day one in the forecasts. We also find that the forecasts based on 
statistical modeling perform generally better than forecasts based on dynamical modeling. 
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Observations at Syowa Station Corresponding to TOPs in Winter SOP of YOPP-SH 
 

Naohiko Hirasawa 
 

National Institute of Polar Research, Tokyo, Japan 
 
At Syowa Station, in addition to extra radiosonde observations, precipitation observations using 
X-band precipitation radar, ceilometer, micropulse lidar (MPL), and disdrometer are being 
carried out. In this presentation, we will give a preliminary report on the status of radiosonde 
observations and precipitation observations during the TOP periods so far. 
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Extraordinary Polar Low Developments in the Southern Pacific Ocean During the 2022 
YOPP-SH Winter Special Observing Period 

 
Jorge Carrasco 

 
Centro de Investigación GAIA Antártica, Universidad de Magallanes, Punta Arenas, Chile 

 
Polar mesoscale cyclones (PMCs) were defined by the European Polar Low Working Group as 
those cyclonic cloud features with a diameter less than 2000 km that develop poleward of the 
main polar front. This definition includes the meso-a and meso-b-scale cyclonic vortices, with 
diameters ranging between 200 and 2000 km and 20 and 200 km, respectively. The further 
definition indicates that the polar lows (PL) are those cyclonic-mesoscale weather systems that 
develop in the maritime environment whose diameter is less than 1000 km with near-surface 
wind exceeding 15 ms-1, and are short-lived, usually less than 24 hours. However, intense PL can 
have a lifetime of up to 36 hours. They are a common occurrence in the Northern Hemisphere, 
mainly during the winter. On the other hand, climatological satellite-based studies suggest that 
PLs also occur in the ice-free areas of the southern oceans, but year-round, including those with 
similar characteristics to their Northern Hemisphere counterparts. 
 
The main challenges in the study of PLs have been the fact that atmospheric models and 
reanalyses do not always succeed at representing observed PLs. Consequently, their 
spatiotemporal distribution and the dynamic/physical mechanisms involved in their formation 
and subsequent development are poorly understood. During the winter 2022 YOPP campaign, 
satellite imagery observations allowed us to identify the initial mesoscale cyclonic comma-cloud 
features that developed into synoptic scale frontal clouds observed in the southern Pacific Ocean. 
This gives us the opportunity to conduct a qualitative evaluation of atmospheric models and 
reanalyze the initial phase of the mesoscale cyclones and analyze the mechanisms behind their 
formation and subsequent development.  
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The NCAR-Ohio State University Winter YOPP-SH Data Impact and Model Evaluation 
Study  

Jordan G. Powers1, Kevin W. Manning1, and David H. Bromwich2 
 

1Mesoscale and Microscale Meteorology Laboratory 
National Center for Atmospheric Research, Boulder, Colorado, USA 

 
2Atmospheric Sciences Program and Byrd Polar and Climate Research Center 

The Ohio State University, Columbus, Ohio, USA 
 
There are two aspects to this study. First the forecast impact of the additional soundings collected 
during the YOPP-SH Winter Targeted Observing Periods (TOPs) will be evaluated using the 
Antarctic Mesoscale Prediction System (AMPS) and applying a new data assimilation approach. 
Second, the WRF forecasts of clouds and precipitation will be investigated using special TOP 
data sets.  
 
Two data assimilation approaches that will be compared during the TOP forecasts are 3-
Dimensional Ensemble-Variational (3DenVar) currently employed in AMPS and the newly 
developed Multi-Resolution Incremental 4-Dimensional (MRI-4DVAR) that has emerged from 
cyclone studies in the Arctic. AMPS forecasts with and without the additional TOP soundings 
will be performed for each TOP at each 0000 and 1200 UTC during the TOPs for 5 forecast 
days. Cycling assimilation of observations over 3 days will be done prior to the start of each 
forecast. Currently, soundings are being acquired and processed for use in the experiments and 
the data assimilation approaches are being optimized.  
 
Targeted WRF simulations for particular TOP events at several TOP enhanced observational 
sites are planned that focus on clouds and precipitation during atmospheric rivers and warm air 
advection events.  The microphysical investigations to improve these simulations will focus on 
secondary ice production that occurs at air temperatures close to but below 0°C. The goal is to 
improve WRF forecasts of these critical processes. The following talk by Keith Hines and 
colleagues provides more details.  
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Simulating Supercooled Clouds for Antarctic Atmospheric Rivers with Polar WRF 

Keith M. Hines, David H. Bromwich & Lesheng Bai 

Byrd Polar and Climate Research Center 
The Ohio State University, Columbus, Ohio, USA 

Supercooled liquid is common in clouds near coastal Antarctica and occasionally occurs at 
temperatures near -30°C. Similar clouds are observed in the Arctic. The common microphysics 
in climate and mesoscale models, however, will glaciate out clouds at frigid temperatures. Thus, 
models can underrepresent liquid in such clouds. Conversely, ice multiplication processes in 
supercooled clouds may increase the number of ice particles and contribute to higher ice 
concentrations. Such complicated physics are at work in mixed-phase clouds in both the Arctic 
and Antarctic that are often observed with a liquid layer near cloud top. Previously, we simulated 
the frigid mixed-phase clouds observed during two 2016 cases periods at McMurdo during the 
Atmospheric Radiation Measurement (ARM) West Antarctic Radiation Experiment (AWARE). 
Simulations were conducted with the polar-optimized version of the Weather Research and 
Forecasting model (Polar WRF). We used the state-of-the-art two-moment Morrison-Milbrandt 
P3 microphysics scheme. Observations over the Southern Ocean and Antarctica often show 
pristine conditions with extremely low ice nucleating particle (INP) concentrations. When the ice 
physics in the Polar WRF simulations was adjusted for small INP concentrations the cloud liquid 
increased, and more realistic liquid water paths were achieved. Simulated liquid cloud layers 
near cloud top were produced for both the March 2016 and November 2016 cases. Accurate 
representation of INP amounts appears to be critical for simulation of Antarctic clouds. Our more 
recent work includes studies and simulations of Antarctic mixed-phase clouds associated with 
atmospheric rivers. Three atmospheric rivers impacting the Antarctic Peninsula were observed 
during the very recent targeted observing period in May 2022. We are conducting experiments 
with Polar WRF to study the supercooled cloud physics during these atmospheric river events. 
Special enhancements are included in the Morrison microphysics scheme. In particular, we are 
interested in the impact secondary ice production on the mixed-phase clouds. 
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Discussions 

 
 
Discussion 1: AMRDC as the YOPP-SH Data Repository? 
 
Main points and comments:  
  
Assemble a high-resolution data set of radiosonde ascents, regular and additional: A lot are available 
through the GTS, some are high resolution. Not big data sets. 
 
Anasphere sondes – processed fields for cloud liquid water and cloud ice 
 
Surface Observations as well. 
 
Model data sets 
 

• It is hard to anticipate how big the data sets are, we need to explore how much data need to be 
stored. 

• We still have the AMPS full model output for the last 9 months in the NCAR archive. 
• Estimate of datasets sizes:  

o 1 month of AMPS NetCDF full model output: ~10TB. Thredds handling. 
o 1 month of AMPS GRIB output: ~2.5TB. This permanently stored at NCAR. 

• Repository cloud space could be an option: The main concerns are how much that will cost and 
how long would it take to transfer all the data? 

• For short term it is fine to keep the data, until is decided what to do with it, but longer term it’s 
more difficult. 

• It is important to prepare the metadata for storage. 
• Over time, the volume of data in storage can get too big. 
• Necessary to make sure that the data will be stored in a secure place. 
• Availability of the data: link to download – for management of the data, would help to have a 

registration process 
 
AMPS April-August 2022. ECWF – Irina Gorodetskaya has access. NCEP? Arpege-SH and AROME 

• Data available through link to download would be interesting for Arpege. Because of limitation 
of staff, it takes some time to get them to respond to requests. This would be a faster approach. 

• Likely limitations on ECMWF data usage. Registration for use of AMRDC may be implemented 
to facilitate this usage. 

• NCEP might be available from NCAR – Research Data Archive (information needs to be 
checked) 

 
Need to collect the metadata from all stations. 

• Vito Vitale: Preparing guide for metadata format, and training people for this metadata. Discuss 
in a few months how this can be connected to the YOPP-SH data system.    

 
Atmospheric River (AR) output from Scripps CW3E 

• Jerry Zou is working on that – backing up plots and analysis. 

15



 
Art Cayette’s forecast discussions 

• Matthew working on that 
 
Forecast discussions for the Antarctic Peninsula on Slack 

• Forecast discussions available in the Slack app 
  

All social media photos and videos  
• Stored in Dropbox: https://www.dropbox.com/home/sop%202022  
• Social media links: 

o Twitter: https://mobile.twitter.com/YOPPSHOSUPolar  
o Facebook: https://www.facebook.com/YOPPSHOSUPolar/?ref=page_internal  
o Instagram: https://www.instagram.com/yoppshosu/  

 
Be careful about copyright issues. 

 
Special data sets: MRR, Radiation, Micropulse Lidar (MPL). Should these also be in the archive?  
 

• Yes, Irina wants to gather all this data from Antarctica and have a link for it to be available.  
• Vito Vitale can help with these types of data sets 
• It is important to have data in an open format, for example: NetCDF. 
• Issue: Sounding data has been coming in different formats. These are datasets essential for our 

study. Keving Manning is working to put it in a consistent form. Steve Colwell has the YOPP-SH 
summer data (Vertical sounding data), he should be engaged about the future of this data 
collection. If he doesn’t want to store it, Mathew can do it. Someone must collect the winter data.  

• David might be able to collect the high-resolution radiosondes ascent from the individual 
operators. Also, the surface observations. We have information about the model datasets and 
atmospheric rivers (AR) outputs. 

• Need to launch a survey of data holders/providers to get a better idea of outstanding questions. 
• Italian radiosonde data from the summer are deposited in Pangea. Cannot be stored elsewhere but 

should be linked to. Be careful about potential doi overlap. 
• It would be important to keep a table of all the data and all the parameters. How to approach this, 

should be discussed further.  
 

Conclusion: Matthew, Vito, and David need to explore this topic further. 

Discussion 2: Collaborative research projects arising from YOPP-SH Special Observing Period.  

Penny Rowe: Communication between modelers and observers well developed? Use Slack as a 
communication medium? 3-4 case studies with Keith Hines YOPP-SH modeling. King George Island and 
Terra Nova Bay are good candidates. Need to turn YOPP-SH into scientific results. 

Jorge Carrasco: Interacting with Antarctic Peninsula groups. Has a 4-year project to study clouds. Will 
launch 30 radiosondes during each winter at Escudero. Will start in 2023 until 2025. Interested in 
collaborations. Also interested in collaborations on polar low work he presented during the workshop.    
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Note: Before reading the following material, it is best to first read the Addendum below from a 
discussion about lessons learned from YOPP-SH that took place on Friday afternoon 5 August at the 
end of the Workshop on Antarctic Meteorology and Climate (WAMC). 

 

Main points and comments:  

Limited personnel (Covid consequence?) and high cost of helium endangers the current radiosonde 
program of the US Antarctic Program. Mix of summer versus winter? 

• Major concern: the radiosonde program will continue?  
o Problems: Antarctic support contract turned over 60% of personnel, a big amount of 

corporate knowledge is gone, and helium costs are rising 
o Recommendation: changing to hydrogen: concerns with executing it. It usually goes well, 

but occasionally explosions can happen.  
• YOPP-SH has proven how valuable the extra radiosondes are, so it is improbable that it will stop.  

Hydrogen generation is uncertain. 

• The cost saving using hydrogen in the balloons has been discussed. A safe way to handle it is by 
using hydrogen generators. In this case, large amounts of hydrogen won’t need to be stored at the 
stations. We would collect hydrogen for 2 or 3 balloons at a time. The National Weather Service 
is going in this direction. 

• Other data collection approaches (that is, not radiosondes): currently far from routine usage and 
understanding. 

Push back on more radiosonde releases during winter as summarized in the Addendum. 

• Might be good to focus on operational needs, so have good justification. How far in advance do 
the models need additional radiosonde to have the required impact on model initial conditions?  

• Limitations in the winter: only 2 people at McMurdo station. Extra balloon launches might be 
extra work for them, maybe not doable.   

Possibility of additional radiosonde releases from Concordia and Jang Bogo, Terra Nova Bay. Vito 
Vitale. Start with summer? Message comes better from WMO and YOPP-SH via the YOPP Final Summit 
in late August 2022. 

• Push this recommendation, at least for the Summer. Usually 1 sounding a day, at Concordia but 
in the TOPs, they accepted to do 2 soundings. It is reasonable to ask for more soundings. The 
results coming from YOPP-SH need to be considered as well. We have strong enough 
justification for this to happen.  

Push toward new technology. Wind profilers. Ground-based GPS (GNSS). 

• Observations from Polenet: the main issue was getting the data fast enough to be of use. Also, 
surface pressure observations degraded the forecast, meaning that these are not high-quality 
observations. Note that these pressure data are supplementary observations to the wet delay. 
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• Vito – project to provide a dataset analysis of GNSS for precipitable water amounts, so hopefully
we will have these data available for experiments or testing during the YOPP-SH SOP project.

• Pressure measurements from GNSS sites: some capture the surface pressure very well, some of
them have some differences, but they capture the trends very nicely. (Paroscientific pressure
sensor is the best solution for Antarctica for AWS but did not work with isolated stations, perhaps
an electrostatic problem).

• We need to think of ways to improve measurements in AWS
• How to make use of the extra datasets that are available, if we opt to go with options other than

radiosondes?

Need investigations to plan the optimal approach. More resources are needed. Forecast Sensitivity to 
Observations (FSO) for WRF needs software development for memory management. Works with 
3DVAR. What about MRI-4DVAR? In general, what are the most beneficial observations? 

Work with ensembles to achieve some of this? 

• This is important: we need to know how to use the new data sets, and whether they are available
in a timely fashion.

Discussion 3: Future of YOPP-SH beyond 2024 based on WMO-WWRP Plans for 2024-2027. 

From World Weather Research Programme (WWRP) documents about the next phase of targeted 
research to follow on from the Polar Prediction Project. Still very early days in this effort. 

“We foresee the need to define potentially six new projects that begin or occur during the time frame of 
2024-2027: 

1.Research on the southern and northern hemisphere polar regions with attention to Indigenous
communities and improving coupled models for weather impacts in the increasingly ice-free Arctic. In the
Arctic novel observations capture the state of the sea ice at high resolution to enable the prediction of
fine-scale structures and movements of sea that are relevant to coastal populations and their
environments. Proposed name: Polar Coupled Analysis and Prediction (PCAP).

Inset box material: Benefit to members: Indigenous communities and coastal populations in the norther 
hemisphere will have improved services for transport and fisheries etc. Polar regions are closely linked to 
changes in our climate and can help us predict what will happen in various regions of the planet years in 
advance, which will benefit users of the earth system modelling and observations, globally.” 

Comments: These projects need to have more focus on Antarctica. Alvaro Scardilli: Safety of navigation 
and avoidance of oil spills are major Antarctic concerns. UN Ocean Decade- big effort with ocean 
observations and modeling interactions between atmosphere and ocean. Jorge Carrasco: Forecast 
improvements impact midlatitudes and tropics, influences propagate out of Antarctica. Vito Vitale: Need 
to identify benefits for Antarctica. Connect with the Antarctic Regional Climate Center effort if possible. 
Promote level of interest from WMO. A lot of information will come at the YOPP Final Summit to 
understand the dynamics of the players involved. 

Seek input from attendees. 
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Addendum 
17th Workshop on Antarctic Meteorology and Climate (WAMC) 

Madison Wisconsin, Pyle Center - Friday 5 August 2022 

Recording: https://amrc.ssec.wisc.edu/data/internal/leew/WAMC-Friday-YOPP-Discussion/ 

Discussion 2: YOPP-SH TOP Lessons Learned – Moderator: David Bromwich 

Summary by David Bromwich to start the discussion 

• Procedures: Forecasting teams for the East Antarctica-Ross Sea and greater Antarctic Peninsula
regions keep an eye on the weather forecasts. Discussions via Slack lead to initiation of Targeted
Observing Periods of a few days duration, some for all of Antarctica and some regional.
Originally, mid-April to mid-July, extended until August 31.

• Tremendous enthusiasm by the many nations involved.
• Photos and videos from the stations have been popular on social media and have generated a

sense of community.
• Twice weekly forecast discussions prepared by Art Cayette have been essential to keeping the

TOP forecasting teams focused.
• The Atmospheric River forecasting tool developed by Scripps has been invaluable for those

concerned with ARs.
• Ensemble predictions from ECMWF and NCEP show the range of uncertainty for longer

forecasts. Windy.com is a powerful tool for comparison.
• AMPS and gSREPS regional prediction systems have provided the best guidance for predictions

up to 5 days.
• Forecast events do not always turn out as planned so lead time to start TOPs is at best a few days.
• Nevertheless, there is general forecasting skill for a few days into the future, primarily for the

major cyclone events.

Key Issues from Discussion. 

Limited personnel (Covid consequence?) and high cost of helium endangers the current radiosonde 
program of the US Antarctic Program. Mix of summer versus winter impacts? 

Hydrogen generation is planned but uncertain. 

Push back on more radiosonde releases during winter. 

Possibility of additional radiosonde releases from Concordia and Jang Bogo, Terra Nova Bay. Vito 
Vitale. Start with summer? 
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Push toward new technology. Wind profilers. Ground-based GPS (GNSS). 

Need investigations to plan the optimal approach. More resources are needed. FSO for WRF needs 
software development for memory management. Works with 3DVAR. What about MRI-4DVAR? In 
general, what are the most beneficial observations? 

Work with ensembles to achieve some of this?  

Detailed notes from discussion: 

Vito: 

What has been achieved up to now was very successful. 

Learned how to work together. 

Key issue: Implement lessons learned from YOPP-SH and apply them to the future. YOPP Final Summit 
in Montreal; recommendations from that gathering will be impactful. Antarctica has a special situation for 
logistics. 

Realistically how can extra soundings be maintained? 

Dave Bromwich: Strong justification needed and then sell it to the funders. Extra summer observations 
from interior of Antarctica during summer had a major impact on the forecasts. 

Concordia – 1/day per day during winter, go to 2/day? Vito: Good possibility with strong argumentation. 

Also McMurdo, and South Pole, 2/day? Talking these 3 stations into 2/day throughout the year - would be 
a great achievement. Include Jang Bogo, Terra Nova Bay also. 

Motivations: Operate into McMurdo year-round, for medivacs and extension of the field season. 

How many days in advance with additional observations are needed to spin up the forecast models? Say 
Winfly. Start 3 days ahead in advance now.  

Hydrogen generators at both locations (McMurdo and South Pole), that’s the plan. Helium is too 
expensive to use. 

Need to know spin up period of models. Past events need to be looked at.  2 soundings/day are performed 
during Winfly and can last for 1 month. 2/day continues if Winfly extends to the Main Body period. 

TOPs fairly short. 5-10 days in duration. Analogs for Winfly. 

For Winfly: 2/day released at McMurdo. Not sure at South Pole. 

Vito: Start with changes for summer and ease into the winter. Summer: 2/day in Concordia, no problem. 

2/day at Terra Nova Bay. 2/day at South Pole. 2/day at McMurdo. Mike Johnson: 2/day now in summer at 
South Pole, not sure whether can continue with staffing limitations. 
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Retrievals not used over Antarctica. Only model input is radiosonde ascents and cloud track winds. 
Differing launch times as well. Information coverage drops off dramatically in winter. 

Ground-based GPS-GNSS observations – can be assimilated but not used now. Should be explored but 
not sure how impactful will be based on studies in Europe of dense networks. 

Wind profilers at Davis and Syowa.  How useful are these data? Art Cayette: non-traditional data sets are 
useful, so as to not increase the human footprint in winter. Distributed in real time? Simon Alexander and 
Davis profiler– out on GTS? Needs to be available. Input into models and available to forecasters. 

Jeff: Model sensitivity studies. Varying sensitivity. Kevin Manning: AMPS ensemble, cold started from 
GEFS. Could do sensitivity studies by assimilating extra radiosonde data into some members. Forecast 
Sensitivity to Observations (FSO) software – usable in MRI-4DVAR? Jeff was talking about Observing 
System Simulation Experiments. 

Look at novel data sets with and without – Observing System Experiments (OSEs). Make a significant 
impact on analyses? Timing of shortwaves from frequent wind profiler observations could be impactful. 

Future: more remote sensing observations coming. PreFIRE satellite launch coming up mentioned by 
Matthew. Far infrared measurements. 

Technology considerations: recommendations can be made for ground-based and space-borne 
observations: 

1. Start simple and move to the complex, Vito.
2. Wind profilers can be used right now. Takes a while for a new satellite capability to mature.
3. Ground-based GPS array that Vito was talking about: 70 sites between the Antarctic Peninsula

and Victoria Land. Polenet: surface pressure used in AMPS, problematic in quality of the data,
degraded the forecasts, Kevin. Vito: Comparison of ground-based GPS precipitable water
estimates with radiosonde values at Terra Nova Bay was very good over an extended period.

Other lasting impact of YOPP-SH: improved model physics especially for the clouds. 
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