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1.0 Opening of the Meeting  

The 8th session of the Polar Space Task Group (PSTG8) was hosted by WMO in Geneva. 

The meeting was opened by the Chairman Mark Drinkwater followed by a welcome from Rodica 
Nitu of WMO.  Ms. Nitu highlighted the importance of PSTG’s work towards WMO objectives, 
particularly as WMO increasingly addresses the role of Earth science as input to its modelling 
efforts.  The current work has high relevance to preparations for the 18th World Meteorological 
Congress, to be held in June 2019.  

Information about the work of the Polar Space Task Group (PSTG) is available via the WMO web 
page: http://www.wmo.int/pages/prog/sat/pstg_en.php. Documents related to the 8th meeting are 
available from the meeting webpage at http://www.wmo.int/pages/prog/sat/meetings/PSTG-8.php. 

2.0 Introduction of Participants 

Meeting participants included representation from member space agencies, the science 
community, WMO and other observers.  A full listing of participants is provided in Appendix A. 

3.0 Approval of Agenda  

Mr. Drinkwater outlined the agenda for the three-day meeting.  With discussion, a few adjustments 
were made to the schedule to accommodate remote access participants.  A copy of the revised 
agenda and schedule is provided in Appendix B.  

4.0 EC-PHORS Status Reports 

Rodica Nitu provided a review of WMO activities pertaining to polar and high mountain cryosphere 
issues [Doc 4.1].   

She noted WMO is to host the High Mountain Summit in 2019 (now scheduled for 29-31 October, 
2019).  The summit will include participation of cryosphere data users, data and service providers 
and researchers.  A key objective will be to develop a 5-year agenda for improving high mountain 
cryosphere services. 

Ms. Nitu noted that PSTG activities are regularly reported within the WMO Executive Council Panel 
of Experts on Polar and High Mountain Observations, Research and Services (EC-PHORS), as at 
the last meeting which took place in Levi, Finland on 21-23 March, 2018 [See PHORS8 report]. 
EC-PHORS activities of relevance to PSTG include a recent Panel recommended gap analysis, 
and a recommendation that PSTG undertake an assessment of data sources relevant to expanded 
emphasis on high mountain areas. 

It is intended that EC-PHORS will include an updated PSTG mandate for presentation at the 18th 
World Meteorological Congress (Cg-18) next June. In anticipation of this meeting there is an 
indication that WMO has an interest in greater use of satellite-based products for high mountain 
areas in support of early warning systems, particularly to address needs of developing countries. 

As part of the ensuing discussion, it was agreed that interest in high mountain concerns has led to 
an expansion of the PSTG focus and that as a group it is necessary to agree on how best to tackle 

http://www.wmo.int/pages/prog/sat/pstg_en.php
http://www.wmo.int/pages/prog/sat/meetings/PSTG-8.php
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_04-01_WMO-Overview.pdf
https://www.wmo.int/pages/prog/www/CBS-Reports/documents/EC-PHORS-8-Final-Report-Final.pdf
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the associated effort. There was a question about how the existing PSTG terms of reference might 
need to be adjusted in the future.  Ms. Nitu was hopeful that the discussion arising from this 
meeting and the Congress would lead to recommendations and a commitment towards addressing 
the changing focus to include the “so-called” third pole and high mountain cryosphere. 

Whilst many challenges remain, it was noted that several Agencies are already providing data 
products in support of high mountain applications and services. 

An additional conversation followed about the challenges of addressing the high mountain 
cryosphere with current space-based tools, including the need for high-resolution (temporal and 
spatial) data. Specialised needs and the limitations to support understanding of rock glaciers, for 
example, might lead the PSTG to approach commercial data providers with the ability to acquire 
high-resolution optical data. 

In general, it was recommended that PSTG continue to evaluate both the need and ability to 
accommodate data requirements but to move forward with caution recognizing its mandate comes 
from WMO which is in the process of reassessing its own future mandate.  While both PSTG and 
Global Cryosphere Watch (GCW) have evolved under EC-PHORS, the format may change but 
there is a firm commitment to a strong future mandate that includes high mountain areas 

Ms. Nitu indicated provided information about the WMO High Mountain Summit planned to take 
place at WMO Headquarters, Geneva in October 2019.  PSTG representation is encouraged, to 
understand the gap in meeting user needs, and to look at opportunities for future involvement.  A 
question was posed whether PSTG members would be planning to attend the summit. 

ACTION 8.1: Approach member agencies to identify potential PSTG representatives for the WMO 
High Mountain Summit. 

5.0 Review of PSTG Action Items: Action Tracking List  

Outstanding PSTG actions as of 31 August 2018 were reviewed and their status updated.  The 
details and status of legacy actions are provided in Appendix C together with the list of Action 
items captured at this PSTG8 meeting. 

6.0 Year of Polar Prediction (YOPP) 

6.1 YOPP Arctic and Antarctic Observing Periods 

Kirstin Werner provided an update on YOPP status for the Arctic and Antarctic Special Observing 
Periods (SOPs) [Doc 6.1].  The program is now in its core phase (May 2017-June 2019).  The 
YOPP Data Portal (https://yopp.met.no/) is currently being further developed.   

ACTION 8.2: Upload spreadsheet of committed PSTG items on WMO PSTG web page. 
Secretariat/W. Balogh. 

A discussion followed around the need for information on key data sets and options for 
collaboration.  An action was taken for Mark Drinkwater and Kirstin Werner to review existing 
information and data products that are already used by operational centers but also identify gaps 
and appropriate links to relevant data sets. 

https://highmountainsummit.wmo.int/en/summit-overview
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_06-01_UpdateYOPP2018-KWerner.pdf
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ACTION 8.3: Ensure Agency data can be identified and found through YOPP Data Portal. Review 
existing spreadsheet and determine where links are not identified – Mark Drinkwater to discuss 
with Kirstin Werner. 

6.2 Status of MOSAiC 

Ron Kwok provided an update on MOSAiC [Doc 6.2].  Ron reviewed the SAR requirements for the 
mission and presented a formal SAR coverage request (included in presentation).  Discussion 
followed around agency ability to fulfill all the data requirements (see Section 6.4). 

6.3 Floating Ice User Requirements  

Following the YOPP and MOSAiC presentations, Stephen Howell [Doc 6.3] provided an update on 
the status in addressing the floating ice user data requirements.   

With the exception of the North Pole hole, 3-day coverage of the Arctic sea ice is now being 
accomplished with a combination of RADARSAT 2 and Sentinel-1 A/B data.  In 2018 TerraSAR-X 
data was added to almost completely cover the extreme north in the north pole observation gap of 
Sentinel-1 A/B. 

Past RADARSAT 2 lake ice coverage for the western Canadian Arctic is expected to be supported 
by future RCM acquisitions. 

Image distribution remains a challenge, particularly RADARSAT 2 for users outside Canada.  It is 
anticipated the RCM data policy will facilitate greater accessibility.  There was a question about the 
data policy for TerraSAR-X with respect to data distribution.  

ACTION 8.4: Mark Drinkwater to confirm with DLR how TSAR-X data over Northern pole hole can 
be made available to PSTG participants. 

Antarctic data coverage needs more work to come up to Arctic level of coverage (in time and 
space). 

There is a recognised need to assure continuity in the passive microwave radiometer sea ice 
extent and concentration climate record.  Broad interest was expressed in understanding the 
potential for use of the Chinese microwave radiometer MWRI on the FY series and JAXA’s AMSR2 
sensors to fill gaps as well as the potential of the proposed future candidate Copernicus Imaging 
Microwave Radiometer (CIMR) sensor. 

Stephen Howell also noted the desired sea-ice coverage in support of MOSAiC during the 
2019/2020 season including standard beam mode and specialized beam mode acquisitions. 

6.4 Discussion 

Discussion followed around the potential for existing resources to provide daily Arctic coverage as 
well as the ability to undertake dynamic resourcing for specialty beam mode requirements 
particularly in support of the MOSAiC drift period and three months before and after.  Stephen 
Howell noted the potential for RCM to support the mission.  It was felt that 2x daily acquisition 
could be achievable as part of the background mission although acquisition of quad pol data will be 
challenging as it is not clear what flexibility RCM will have to meet quad pol data requirements.   

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_06-02_MOSAiC-RKwok.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_06-03_IceUserRequirements-SHowell.pdf
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Data accessibility needs to be discussed. 

Pierre Potin asked whether there was potential for MOSAiC ice products to be used operationally, 
potentially by coordinating a demonstration through Copernicus Marine Environment Monitoring 
Service (CMEMS). 

Yves Crevier asked whether operational ice services groups following the mission and what 
operational imaging mode considerations will need to be addressed.  Sean Helfrich indicated that 
operational ice services are following the mission and will follow up to obtain more details.  

ACTION 8.5 – Yves Crevier to convene telephone meeting amongst SAR CWG member agencies 
to address the MOSAiC 4x daily data requirement. 

Ron Kwok noted there is a MOSAiC focus meeting in November and a more general meeting in 
March.  It would be good to have a solution for March. 

7.0 Addressing High Mountain (HM) Observation Requirements 

David Small and Frank Paul presented [Doc 7.1; Doc 7.2] the current state of play in addressing 
high mountain glacier and snow user requirements. 

With respect to glacier inventory mapping, users are largely relying on Landsat 8 and Sentinel-2 
data.  These data can also be used for other applications (mass balance modelling, snow cover, 
albedo calculation, and glacier lake assessment). However, there is a need for consistency in 
interpretation, and it is expected the new GLIMS analysis tutorial will help in this respect. 

Assessment of surging glaciers is being undertaken using differencing of TerraSAR-X DEMs.  
Meanwhile, beyond Landsat, Sentinel-2 and ASTER, some consideration is also being given to the 
potential use of Planet Labs optical satellite data to look at extreme events such as glacier 
collapse. 

It is also anticipated that ICESat2, in addition to CryoSat, will become an important contributing 
data source towards seasonal mass balance assessment, particularly in understanding Antarctic 
peninsula mass balance. 

A global, freely available DEM (minimum 30m) is recognised to be needed in support of research 
efforts. 

Frank Paul is completing a glacier user requirements document which will be made available for 
PSTG endorsement, based upon inclusion of recent Agency feedback on the draft document [Doc 
7.2]. 

David Small [Doc 7.1] provided an update on continuous high mountain snow melt mapping 
utilizing terrain flattening techniques to address mountainous terrain shadows effects in SAR data. 

Key science data requirements include spatial resolution (currently being met) and temporal 
resolution (1 day desired, not yet successful) to address wet snow mapping needs.  Single day 
coverage has been demonstrated using S1A/S1B/R2 over the Canadian high Arctic. 

During ensuing discussion, it was noted that among the most challenging issues for agencies are 
the need to advance monitoring of high mountain regions as well as rock glaciers in permafrost 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_07-01_HighMountainSnowUserReqs-DSmall.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_07-02_GlaciersObsReqs-FPaul.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_07-02_GlaciersObsReqs-FPaul.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_07-02_GlaciersObsReqs-FPaul.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_07-01_HighMountainSnowUserReqs-DSmall.pdf
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mountainous areas.  A clear need is to understand the requirement for a global DEM and what is 
involved in making one available at the optimal resolution of 10-30m with periodic update, 
particularly in dynamic or rapidly evolving regions of the cryosphere.  Gerald Bawden noted that 
understanding of user needs was important to the NISAR team as well.  Processing all satellite 
data products with the same DEM would be of wide scale benefit.  Mark Drinkwater noted that this 
is an issue of CEOS as well and they are probably the key coordination group to achieve a 
consolidated view. 

8.0 Strategic Plan - Implementation Status 

8.1 Ice Sheets/Ice Caps 

Berndt Scheuchl and Thomas Nagler [Doc 8.1] provided an update on ice sheet and ice cap 
research community activity, achievements and data needs.  Primary parameters required by the 
GCOS ice sheet Essential Climate Variable (ECV) include: 

• surface elevation change 
• ice velocity 
• grounding line location 
• calving front location 
• ice discharge 

Broad acquisition requirements consist of continuous monitoring of margins and grounding zones 
(weekly to monthly) and frequent, complete full ice sheet coverage. 

Several examples of science results are available and useful for communication of PSTG support 
impact. 

ACTION 8.6 - Berndt Scheuchl to coordinate the preparation of an Antarctic glacier map poster for 
PSTG communication purposes. 

It was noted that the 2019 ESA Living Planet Symposium 2019 will include a global ice sheet 
remote sensing session at which the latest developments can be reported. 

There have been discussions with MDA regarding future possibilities for RADARSAT 2 left looking 
Antarctic data after RCM commissioning. 

ACTION 8.7 – PSTG will request WMO to provide a letter thanking MDA for their past support and 
for additional data to fill the pole hole with left looking RADARSAT 2 data acquisitions.  Mark 
Drinkwater to coordinate inputs to draft letter. 

ACTION 8.8 – Berndt Scheuchl/Thomas Nagler to prepare brief notes summarising the ongoing 
science needs for this data. 

Anna Hogg acknowledged the ESA response to changing SAR acquisition requirements to monitor 
grounding line mapping for fast moving Antarctic glaciers.  Acquisitions have now been adjusted to 
provide a 6-day repeat cycle.  Sentinel-1 Mission Manager Pierre Potin noted it would be useful to 
identify additional glaciers where ESA can support 6-day coverage. 

8.2 Permafrost  

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_08-01_IceSheets-TNagler.pdf
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Annett Bartsch provided an update [Doc 8.2] on permafrost community data use, key 
achievements and remaining gaps related to permafrost user requirements.  It was noted that after 
discussion with DLR arrangements had been made to acquire high-resolution TerraSAR-X data 
over the Nunataryuk site but that acquisitions stopped in August.   There is continued interest in 
having these data collected on a continuous basis.  Also, for the Nunataryuk project, Sentinel-1 IW 
data is available in HH model only over Greenland but VV would be preferred.  Pierre Potin noted 
the request but indicated it was unlikely that it would be possible to change the current acquisition 
strategy due to conflicting high priority ice sheet and glacier service requirements. 

There is also an interest in accessing high-resolution optical imagery.  To date Pleiades data has 
been made available by CNES. 

Ground fast lake ice research interest include a circumpolar view of thermokarst lakes.  Currently 
RADARSAT data are being made available to complement Envisat ASAR through the support of 
PSTG. 

Since the last meeting, other data acquisitions developments have included Sentinel-1 
interferometric Wide mode data with acquisitions improving through 2018.  These data are 
supporting land cover mapping effort with the goal to use vegetation height as a proxy for snow 
depth (based on snow trapping capability). 

Annett Bartsch also made note of a completed special permafrost issue in the journal Remote 
Sensing which attracted submissions specifically covering VH resolution optical and SAR data 
(https://www.mdpi.com/journal/remotesensing/special_issues/Dynamic_Permafrost).  Annett also 
noted the support of ESA in making available GlobPermafrost, an ESA permafrost information 
system (https://www.globpermafrost.info). 

Additional community activity includes: 

• planning for T-MOSAiC, an IASC pan-Arctic, land-based program to complement MOSAiC; 
• Formation of an IPA action group on subsidence, initiated in June 2018; and 
• in preparation, “Challenges and Solutions for Arctic Vegetation Remote Sensing” a 

community white paper arising from the International Circumpolar Remote Sensing 
Symposium - Arctic Vegetation Workshop in September 2018 

Noted data gaps for permafrost research include: 

• considered feasible in the realm of existing/planned capabilities 
o seasonal acquisitions targeting InSAR for subsidence as well as coastal erosion  
o consistent SAR acquisitions in high-resolution modes for landcover and terrain 

change 
• for consideration with planned future space-based capabilities 

o consistent SAR acquisitions in high-resolution modes for terrain change 
(supplement with altimeter data)  

o higher spatial resolution Snow Water Equivalent retrievals, including availability in 
mountainous regions 

o hyper spectral for tundra landcover 
o extend cold spot database – e.g. Greenland 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_08-02_Permafrost-ABartsch.pdf
https://www.globpermafrost.info/
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General discussion followed around the challenges in prioritizing desired data acquisitions for 
permafrost research.  It was noted that continued effort to publish results and communicate issues 
was an important way to build awareness and increase priority.  Mark Drinkwater noted that a 
circumpolar perspective on permafrost needs to be a key focus and that permafrost will be high on 
the agenda for next strategic plan. 

8.3 Terrestrial Snow 

Thomas Nagler provided an update [Doc 8.3] from the terrestrial snow community (non-high 
mountain environments).  He noted that SnowPEX II is being planned with ESA to provide new 
products from 2012 to the present including: 

• extending comparison of snow products from northern hemisphere to global 
• intercomparison of different approaches for multi-sensor/synergistic snow products 
• evaluation of Landsat/Sentinel-2 algorithms in different environments  

Other important terrestrial snow initiatives include:  

1. ESA Snow CCI Project (http://cci.esa.int/snow) 
• looking at snow area, mass 
• goals include: 

o Generating long term time series 
o Deliver standardized global product - daily at 1km (AVHRR - 4km) 

• facilitate snow_cci workshop - November, Vienna 
 

2. EU Copernicus Global Land Service (https://land.copernicus.eu/global/themes/Cryosphere) 
• Includes cryosphere element: 

o Deliver near real-time service for northern hemisphere SWE, snow cover, lake 
ice extent 

o Products available online – Copernicus 
 

3. ESA Scientific Exploitation of Operational Missions (SEOM) S1-4sci Snow Project 
(http://s14scisnow.enveo.at/) 

• development of pan-European multi-sensor snow mapping methods exploiting Sentinel-
1, Sentinel-2, and Sentinel-3 mission data 

o goal is to produce automated pan-European snow extent and melt areas 
product 

o high-resolution snow information from Sentinel-1 and Sentinel-2 
 apply fractional snow cover model 

Other community activity includes research in various earth observation concepts for SWE 
monitoring (using high-resolution data) based on repeat pass InSAR for SWE retrieval.  
Spaceborne demonstration may eventually require an L-band SAR due to short time-scale 
decorrelation in C-band data. 

In the follow-on discussion Zhaojun Zheng raised CMA interest in diurnal snow variability.  Thomas 
Nagler suggested an approach might be to look at combined information from various sensors to 
overcome the challenges of SAR (only sensitive to wet snow) and optical (cloud cover) along with 
model integration. 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_08-03_SnowMonitoring-TNager.pdf
http://cci.esa.int/snow
https://land.copernicus.eu/global/themes/Cryosphere
http://s14scisnow.enveo.at/
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Sean Helfrich question the potential value of other sensors such as ATMS and ASCAT to add 
information, and possibly geostationary satellite products in support of SnowPEX II.  While these 
are possible data sources, Thomas Nagler noted the initial specific focus of ESA is on 
demonstrating Copernicus satellite derived products.  Other possible future data sources include 
RCM and NISAR L band data. 

Mark Drinkwater suggested that consideration of priorities for the next strategic round of activities 
should include: 

• integration of multi-temporal data  
• what are the right satellite mission concepts in which to invest in the future, if SWE is a 

priority? 
• ROSE - Copernicus candidate mission under consideration – L-band SAR mission 
• InSAR for future consideration for snow mass retrieval 
• ESA – Earth Explorer 10 candidate – C-band geostationary SAR – G-CLASS 

Gerald Bawden noted that the future availability of NISAR - dual L- and S-band data in the 
meantime may open new opportunities for SWE mapping. 

8.4 Future Plans:  Snow Observations 

Chris Derksen introduced [Doc 8.4] a Canadian dual-frequency Ku-band radar mission concept for 
total snow mass (TSM) monitoring.  Phase 0 was initiated in summer 2018 with the primary 
mission driver being snow, with secondary drivers including sea ice, ocean, and winds.  The 
Canadian Space Agency is in the process of posting TSM call for proposals and Chris Derksen is 
assembling a supporting science team.  The goal is to have a contract in place for January 2019 
with a project timeframe of 9-12 months.  A parallel call for proposals for a dual frequency Ku band 
antenna is being planned with a project duration of 18-20 months.  Output from these initiatives will 
provide the basis for a decision whether to continue with mission implementation. 

Yves Crevier noted the value in keeping collaborative effort alive. The scientific community 
requires support from space agencies and horizontal cooperation within the science community is 
strongly endorsed by CSA. 

Yves Crevier also noted that a key outcome of a snow radar science meeting held in January 2018 
and hosted by WMO was the consensus that an ad hoc snow science committee should be formed 
within PSTG member agencies to facilitate broader understanding of snow mass issues and to 
maintain informal momentum beyond the already ongoing activities of ESA/CSA/NASA.  The 
committee would also provide a vehicle to inform the community of GCW priorities. 

ACTION 8.9 - Yves Crevier to develop scope, objectives, vision and terms of reference for an ad 
hoc group focusing on snow mass issues under PSTG and GCW. 

Gerald Bawden noted the importance of positioning the group within the context of the US Decadal 
Survey. 

9.0 Reinforcing Antarctic Scientific User interface 

Attendees were provided with a presentation by Anna Hogg [Doc 9.1] of the Scientific Committee 
on Antarctic Research (SCAR) informing PSTG of the launch of the Earth Observation Action 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_08-04_SnowMassMission-CDerksen.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_09-01_SCAR-EOEG-AHogg.pdf
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Group (EOAG).  The purpose of EOAG will be to advocate for acquiring satellite data over the 
Antarctic and the Southern Ocean, recommend type and accuracy of satellite observations 
required, support existing SCAR challenges, identify new ones, and advocate for long-term 
continuity of satellite data records 

Thematic scope includes: 

• ice sheets, sea ice, atmosphere, oceans 
• ice shelves, icebergs, snow properties, groundling, calving front location 

With respect to supporting existing SCAR work, this includes: 

• operational meteorology in the Antarctic (OpMet) 
• forum for research into ice shelf processes (FRISP) 
• ice sheet mass balance and sea level (ISMASS) 
• solid earth response and influence on cryosphere evolution (SERCE) 
• Southern Ocean observing system (SOOS) 

SCAR recognizes the importance of linking to PSTG to better 

• engage with space agencies globally and communicate the community's scientific EO data 
needs 

• identify scientific super sites 
• advocate for EO data requirements for funded research projects 
• communicate schedule and timing of large annual southern hemisphere field campaigns 

that may need complementary satellite data 

Discussion following the presentation recognized the contribution SCAR could make assisting 
PSTG in consolidating science user needs requirements and it was agreed to approach WMO with 
the suggestion that SCAR be invited to participate in PSTG activities. 

It was noted by Rodica Nitu that WMO has history with SCAR and would welcome their 
participation in PSTG.  WMO also has a rolling review of user requirements in the context of WMO 
operational needs and would explore the potential of reconnection between GCW and SCAR and 
the opportunity to leverage SCAR expertise in user requirements definition, review and update. 

ACTION 8.10 - WMO to send a formal letter of invitation to Chandrika Nath, SCAR executive 
director inviting SCAR EOAG to participate in PSTG activities.  

10.0 Agency Progress Updates  

Annual member progress Agency updates were provided ESA [Doc 10.6], CMA [Doc 10.4], 
EUMETSAT [Doc 10.7], CNES [Doc 10.2], CSA [Doc 10.3], NASA [Doc 10.8], NOAA [Doc 10.9], 
USGS [Doc 10.10], ISRO [Doc 10.11], and DLR [Doc 10.5] (presented on behalf of DLR by Mark 
Drinkwater).  Complete presentations are available for reference at: 
http://www.wmo.int/pages/prog/sat/workingdocuments_en.php. 

 

10.1 ESA  

https://www.scar.org/science/eoag/about/
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-06_ESA-MDrinkwater-PPotin.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-04_CMA-ZZheng.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-07_EUMETSAT-FMontagner.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-02_CNES-ALifermann.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-03_CSA-YCrevier.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-08_NASA-GBawden.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-09_NOAA-NESDIS-SHelfrich.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-10_USGS-KCasey.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-11_ISRO-IBahuguna.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-05_DLR-DFloricioiu-ARoth.pdf
http://www.wmo.int/pages/prog/sat/workingdocuments_en.php
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Mark Drinkwater and Pierre Potin reported [Doc 10.6] on ESA data support for PSTG science user 
research efforts.  Updates on general ESA activities of interest to PSTG include the launch of 
Sentinel-3B in April, the Sentinel-5 precursor mission (which began its operational phase in April) 
and the Aeolus doppler wind lidar (launch in August).  Ice product and portal updates include: 

• Weekly CryoSat-2 and SMOS Explorer near real-time sea ice thickness maps 
• ESA CCI 15-year bipolar sea-ice thickness ECV available (http://esa-cci.nersc.no/) 

• CryoSat Greenland SARIn Swath elevation and Gridded dh/dt Products from UK Polar Data 
Centre 

• CryoSat-2 Antarctic Surface Elevation change portal 
• Cryosat-2 Antarctic 1km altimetry DEM from CPOM 

In support of YOPP, ESA has demonstrated the impact of assimilating SMOS ice thickness data 
into the CMEMS Arctic Model System. 

ESA continues to support snow, ice and permafrost initiatives through ESA CCI.  All ECV data 
products are freely available from the CCI Open Data Portal (http://cci.esa.int). 

In response to PSTG strategic initiatives ESA identified the following support efforts: 

Snow:  

• Sentinel-3 for Science (S34SCI): Snow Albedo 

Floating Ice: 

• Sentinel-1 Observation Scenario for 2018, and Acquisition plans for 2019  
• YOPP contributions (NRT R&D datasets from SMOS/CryoSat/Aeolus) 
• ESA MOSAiC initiatives (campaign activities) 

Permafrost - Soil Freeze/Thaw 

• SMOS L-band radiometer-based frost-depth product  

ESA PSTG data acquisition support was reviewed including ongoing research support, YOPP 
contributions, preliminary support for MOSAiC and WMO Hurricane Observation campaign 
support. 

With respect to other agency activities of interest, it was noted that ESA is pursuing the 
development of a DEM solution to support Sentinel-2 processing on behalf of the EC.  ESA has 
tendered for the “Copernicus DEM” which should enable global (30m) and EEA39 (10m) DEMs to 
be consistent and become the standard for Copernicus data users. 

New ESA satellite updates were provided for: 

• Copernicus 2.0: 
o Evolution: Six Expansion Candidates and Next Generation Sentinels 
o Copernicus Imaging Microwave Radiometer (CIMR) 
o Polar Ice and Snow Topography (P-ICE) 
o Radar Observing System for Europe L-band (ROSE-L) 

• Earth Explorer 9: FORUM/SKIM candidate missions 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-06_ESA-MDrinkwater-PPotin.pdf
http://esa-cci.nersc.no/
https://cryotop-evolution.org/
http://www.cpom.ucl.ac.uk/csopr/icesheets2/
http://www.cpom.ucl.ac.uk/csopr/icesheets2/dems.html
http://cci.esa.int/
http://snow.geus.dk/
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• Earth Explorer 10: STEREOID; Daedalus; G-CLASS candidate missions 

10.2 CMA  

Zhaojun Zheng reported [Doc 10.4] on CMA data support for addressing PSTG science strategic 
priorities.  News updates include: 

• FY-4A post launch in-orbit testing has finished and the mission is providing operational 
services as of May 8, 2018 

o snow cover from high frequency observations (30+ images in best 4-hour daytime 
period) 

• FY-3D was launched in October 2017 and has shown significant improvements compared 
with FY-3A/B/C  

• Sensors include: 
o MERSI-II comparable to MODIS 
o HIRAS - hyperspectal IR sounder comparable with CrIS and IASI 
o GAS: Greenhouse gas absorption spectrometer 
o WAI: Wide-angle aurora imager (for space weather) 
o IPM: Ionospheric photometer (for space weather) 

CMA support for strategic PSTG initiatives include: 

• Data contributions for environmental snow mapping near High Mountain Asia  
o utilizing FY-4A/AGRI and Himawari-8/AHI data 

• YOPP and MOSAiC support 
o continuous supply of FY-3 data/products - atm sounding, sea ice and snow cover 
o sounding observations implemented on Snow Dragon scientific research ship in 

August 2018  
o ultra-low temp automatic met observation information – Antarctic 
o supplementary met observations (manual) - Dec 2018-Feb 2019 in Antarctic 

PSTG data acquisition support includes: 

• Data acquisition plan 
o Satellite Resources Service is (1) online via 

http://satellite.nsmc.org.cn/portalsite/default.aspx 
o Satellite Resources Service is (2) via direct broadcast as below 

http://www.nsmc.org.cn/en/NSMC/Channels/directbroadcastservice.html 
o Ground and sounding observations via GTS to WMO and YOPP community 

• Summary of 2018 data collection 
• FY-3C related data/products for two stages of YOPP in the Arctic 
• Planned: FY-3D related data/products as supplement for the second period of YOPP after 

official release 
• 89 sounding observations during the Chinese Arctic Cruise 2018 
• Ground-based meteorological observations from 9 Antarctica sites 

Other CMA agency activities of interest include an assessment of CMA ground snow cover 
observations (1951-present) with a goal to improve passive microwave snow algorithms over the 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-04_CMA-ZZheng.pdf
http://satellite.nsmc.org.cn/portalsite/default.aspx
http://www.nsmc.org.cn/en/NSMC/Channels/directbroadcastservice.html
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Tibetan Plateau and an initiative to reprocess 30 years of data from three civilian satellite programs 
(FengYun/HaiYang/ZiYuan satellite series).  The outcome may be of interest to PSTG. 

CMA continues to expand its FY satellite program.  By 2022, the FY-3 series satellites will form a 
constellation, which includes an early morning orbit satellite, a morning orbit satellite, an afternoon 
orbit satellite, and a RM satellite. 

10.3 EUMETSAT 

François Montagner provided an update on EUMETSAT activities [Doc 10.7] and support for 
PSTG. 

News: 

• EUMETSAT Polar System 
o MetOp-C (FM-3) is being prepared for launch (planned for 7 November 2018) 

 Last in the series of three first-generation polar operational satellites 
 Same payload as for MetOp-A/B, 

• OSI SAF - Sea ice drift product  
o Has been updated, more robust 
o Provides 48-hour ice motion vectors 

• Sentinel-3  
o Marine products are operational 
o Sentinel-3B in commissioning phase with completion expected January 2019 

Response to PSTG Strategic Initiatives: 

• Permafrost - trace gas products e.g. CH4 total column (based on MetOp IASI, planned in 
Q2 2019) may help assess permafrost outgassing; soil moisture (H-SAF product based on 
MetOp ASCAT) includes snow & frozen surface probability; 

• Floating Ice - OSI SAF sea ice product suite (see slide 4 above); Sentinel-3 SLSTR sea ice 
temperature product (planned for 2020); 

• Snow - SAF snow cover and Snow Water Equivalent products (see slide 5 above); 
• Ice Sheets, Ice Caps and Glaciers: no direct response. Ongoing study to validate ASCAT 

sigma-0 with ice sheet; 
• Atmosphere - Polar Atmosphere Motion Vectors (AMV) products, based on MetOp AVHRR.  

Under development - Sentinel-3 SLSTR-based AMVs (planned in 2020); 
• Polar Prediction - EUMETSAT liaises with YOPP project to optimise availability of relevant 

satellite products. 

Other Agency Activities of Interest 

With the launch of MetOp-C, during the commissioning phase, the three satellites will be operated 
in a trident orbital configuration.  During the commissioning phase a decision (with data user input) 
will be made whether to move to a tri-star configuration. 

New Missions/Satellite Update 

• EPS-Second Generation 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-07_EUMETSAT-FMontagner.pdf
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o Primary mission: further improve observational inputs to Numerical Weather 
Prediction models. 

o Continuation and enhancement of service from mid-morning polar orbit in 2021 – 
2042 

o Will include the introduction of Microwave imaging sensors 
• Copernicus Space Segment Expansion 

o Concepts for Copernicus next phase 2021-2018? 
o EUMETSAT cooperates with ESA on Phase A/B1 studies on new candidate 

Sentinels including 
 CO2 imaging spectrometer 
 Polar ice and Snow Topography Altimeter 
 Polar ice Imaging Passive Microwave Radiometer 

Discussion following included a question regarding what work EUMETSAT is doing to assist polar 
forecasting improvements. François Montagner indicated EUMETSAT anticipated benefiting from 
YOPP efforts. 

10.4 CNES  

Anne Lifermann presented an update on CNES polar activities [Doc 10.2] and support for PSTG 
strategic initiatives.  Key elements of her presentation included updates on support for:  

Glaciology research: 

o CNES is providing Pleiades raw stereo data for numerous glaciological sites as 
identified by the World Glacier Monitoring Service 
 Goal is to create DEMs and image maps for benchmark glaciers and update 

these periodically (planned approximately every five years 
 Evaluate the regional representativeness of selected glaciers  

o Stereo pairs acquired to date 
 Summer 2016 - North: 28 
 Summer 2017 - South: 27 
 Summer 2017 - North: 46 
 Summer 2018 - South: 22 
 Summer 2018 - North: 12 (ongoing) 

o Data is available to all scientists, pending signature of a Specific Cooperation 
Agreement with CNES  

MOSAiC support: 

o CNES has responded to two requests for Pleiades data (October 2017) and (July 
2018) but have not been able to meet requirements 

o Efforts will continue in 2019 

Permafrost study sites: 

o Request for data over two Nunataryuk sites was fulfilled 

CNES and the Chinese National Space Agency (CNSA) have collaborated to launch CFOSAT in 
October 2018.  The satellite carries two Ku band scatterometers sensors for wind and wave data 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-02_CNES-ALifermann.pdf
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collection.  The sensors will also support continued polar sampling of sea ice roughness.  The 
sensors onboard CFOSAT will complement ALTIKA in support ongoing research in the areas of 
snow on ice and iceberg volumetric assessment.  

10.5 CSA  

Yves Crevier provided an update on Canadian Space Agency activities in support of PSTG [Doc 
10.3] including an update on the status of the Radarsat Constellation Mission (RCM), which is 
schedule for launch in February 2019.  Key features of the RCM include: 

• Average daily revisit of any point over Canada 
• Capability to potentially access any point on the Earth (except around the South Pole) 
• 4-day exact repeat (as opposed to 24 days with RADARSAT-1 and -2) for Coherent 

Change Detection 
• Circular Compact Polarization for better detection, measurement, and discrimination of 

surface features and characteristics. 
• Secondary payload on board - Automatic Identification System (AIS) for ship detection and 

identification 

For the time being RADARSAT-2 data contributions will continue from the CSA allocation.  
Conversations with MDA are continuing regarding ongoing support. 

Current support for PSTG initiatives in the areas of ice sheets, floating ice, snow and melting snow 
have been reported as part of the science reports.  CSA has also been active in supporting ABoVE 
permafrost sites having acquired imager in Fine Quad mode for every RADARSAT 2 cycle from 
May to October for 2017 and 2018. 

CSA currently supports informal inter agency collaboration on snow and radar mission 
developments. In an effort to further this work CSA is recommending that the community use 
existing programs and coordination frameworks (distributed globally) to ensure coherent and 
cohesive advancement of scientific and technological activities related to the monitoring of snow 
cover. With this in mind CSA sees value in having PSTG take a more formal roll in ongoing to 
ensure coordination and continuity among the snow science community, to facilitate the dialogue 
with the broader set of space agencies.  To accomplish this, the creation of an ad hoc snow remote 
sensing science working group under the auspices of the Polar Space Task Group is 
recommended. This new working group would build-on the regional working groups currently 
supported, ensure alignment to the overarching GCW coordination objective towards the 
consolidation of a global monitoring network for snow, and finally provide a neutral forum to 
address key science and technology related priorities to be presented to CEOS and CGMS 
agencies.  

10.6 NASA  

 Gerald Bawden provided an update on NASA activities [Doc 10.8] including recent mission 
launches, ongoing airborne campaigns and future missions.  Recent launches have included 
GRACE Follow On (GRACE-FO) and ICESat-2.  Updates were also provided on airborne 
campaigns including: 

• Oceans Melting Greenland 2018 (OMG 2018) 
• SNOWEx 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-03_CSA-YCrevier.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-03_CSA-YCrevier.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-08_NASA-GBawden.pdf
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• Operation IceBridge 
• ABoVE 
• GLISTIN-A/UAVSAR 
• ASO 

Updates on future missions included: 

• GEDI (planned November launch may be delayed)  
• NISAR - Jan 2022 
• SWOT - 2022 

A detailed review of NISAR provided an overview of the mission concept in collaboration with 
ISRO, system characteristics, and sensor characteristics (L- and S-band) including a left look 
direction configuration to acquire near complete coverage of the southern polar region.  For right-
looking mission, NISAR will cover up to 87.5 N and 77.5 S and for left-looking mission, NISAR 
covers up to 77.5 N and 87.5 S. 

SWOT will be a joint international mission with CNES, with a focus on providing comprehensive 
global survey of Earth's surface water, including observation of fine ocean surface detail and 
topography and provide a measure of water body changes over time.  At this time the SWOT 
science team does not include ice science representation, but input would be welcomed.  

Gerald Bawden also reviewed the outcomes of the NASA decadal survey with respect to earth 
observing system priorities and the focus of NASA in planning for the future to address these 
priorities. 

10.7 NOAA/NESDIS 

Sean Helfrich provided a presentation [Doc 10.9] on behalf of NOAA/NESDIS Center for Satellite 
Applications and Research (STAR) including its support for PSTG strategic priorities over the 
2015-2018 period. 

Key contributions include floating ice products derived from operational services: 

• A 35+ year climate data record (AVHRR Polar Pathfinder-extended, APP-x), including sea 
ice thickness, updated daily. 

• AMSR2 ice products including ice concentration and first-year/multiyear discrimination 
(became operational in March 2017). 

• VIIRS ice products became operational in July 2017 (ice concentration, ice surface 
temperature, ice thickness). 

• Ice motion from VIIRS (IR and day-night band) and AMSR 2 is running routinely. 
• NOAA-20 VIIRS products are now being generated in NESDIS operations (September 

2018), though they are not yet officially operational. 
• ATMS MiRS 11.1 ice products (operational since November 2016) 

Additional products currently under development include: 

• IMS Blended Ice Concentrations expected to be operational by early 2019 
• GOES 16 ice concentrations, Ice Surface Temperature (IST), sea-ice thickness, and ice 

motions are produced in NOAA routinely, but are not operational yet. 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-09_NOAA-NESDIS-SHelfrich.pdf
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• SAR based (Sentinel-1 + RadarSat-2) ice extent and ice motions are expected to be in 
routine production in 2019. 

Snow related products being produced by NOAA/NESDIS include: 

• GCW Snow Watch: NOAA datasets play a role. 
• AMSR2 snow products became operational in September 2016 (snow cover, depth, SWE). 
• VIIRS snow fraction for SNPP became operational in July 2017. 
• ATMS MiRS 11.1 snow products operational since Nov 2016. 

New snow products being developed for operational use include: 

• IMS South Hemisphere snow depth expected to be operational early 2018. 
• GOES-16 and GOES-17 ABI snow fraction are not operational yet. 

Sean Helfrich also provided an update on additional projects and activities including atmosphere 
and ocean products as well as work leveraging both optical and SAR data for various experimental 
ice products. 

Several additional WMO/YOPP support efforts were highlighted including: 

• International Ice Charting Working Group (IICWG) joint statement to Copernicus (and 
PSTG) addressing preferred future missions currently under consideration. ROSE-L was 
the given the highest priority for ice navigational services. 

• NCEI Arctic Data Portal - NOAA NCEI has released the NCEI Arctic Data Viewer (ADV), to 
increase awareness of organization data and products. 
http://maps.ngdc.noaa.gov/viewers/ncei_arctic/ 

• NCEI World Ocean Database and World Ocean Atlas have been updated as of October 
2018 (pre-release status0 - https://www.nodc.noaa.gov/OC5/woa18/ and 
https://www.nodc.noaa.gov/OC5/WOD/pr_wod.html 

• Planning the next GCW SnowWatch - Spring 2019 

10.8 USGS 

Kimberly Casey provided an update on USGS cryosphere research [Doc 10.10] – both remote 
sensing and in situ based, as well as operational activities related to land and sea ice, snow cover, 
permafrost, and coastal processes. 

Participation continues in national and international mission and data curation activities in support 
of user needs.  These include: 

• Sustainable land imaging mission development 
• CEOS Working Groups 
• USGEO Satellite Needs Working Group 
• NISAR mission formulation, application study working groups 
• Various other missions, airborne, UAV activities 

USGS is actively evaluating Landsat/Sentinel-2 (L-8/S-2) synergies and continues to participate in 
the CEOS Land Surface Imaging, Cal/Val & ESA-USGS Joint Working groups on L-8/S-2 
interoperable, analysis readiness, and harmonized data products. 

http://maps.ngdc.noaa.gov/viewers/ncei_arctic/
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-10_USGS-KCasey.pdf
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USGS is also presently evaluating new DEMs, including the newly released Arctic DEM 7, REMA, 
other national offerings as well as potential international procurements.  

An update of Landsat 8 acquisitions over the Antarctic, Greenland and High Mountain Asia was 
also provided.  Meeting participants were reminded that new L-8 acquisitions are possible along 
with the value of formal PSTG requests in determining acquisition plans.   

With respect to new missions: 

• Landsat 9 remains on-track for a December 2020 launch. 
• Landsat 10 system formulation continues, with a joint USGS-NASA architecture study 

ongoing. System recommendations are expected in spring 2019 with launch estimated in 
the 2025 timeframe. 

• USGS management and scientists participate in the NISAR applications workshops, NASA 
Surface Biology Geology and other formulative efforts. 

ACTION 8.11 - Kimberley Casey to confirm the planned ground track for Landsat 9. 

USGS is also preparing a compendium detailing civil and commercial earth observation sensors.  It 
is expected the document will be available in earth 2019. 

10.9 ASI 

An update of ASI activities presented by Fabrizio Battazza [Doc 10.1] indicated the support to 
PSTG strategic cryosphere and other interagency initiatives. 

ASI polar region related activities include: 

• National level missions and payloads studies to assess macro-area requirements (including 
the cryosphere). 

• Support for ESA Climate Change Initiative. 
• Ongoing dialogue with WMO around opportunities for cooperation in support of YOPP/PPP. 
• Active interaction with ESA around its “Space & Arctic” initiative. 
• Discussion with the EC regarding support for Copernicus polar region monitoring activities. 

Within the context of PSTG strategic initiatives ASI support includes: 

• Exploring the opportunity to contribute to the YOPP and MOSAiC in a more consolidated 
way, considering also the interest of the national community (CNR, ENEA, Universities, 
etc.) about such initiatives; a dozen of national projects were activated from 2016 to 2018 
by the national ministry of research (MIUR). 

• Since 2008 ASI is providing a contribution to PSTG especially on ice sheets, permafrost, 
snow, floating ice. 

ASI continues to be active in supporting PSTG permafrost science research strategic initiatives.  In 
this respect ASI is providing ongoing data acquisitions for 50 identified cold spots and mountain 
sites.  Since October 2017, COSMO-SkyMed InSAR data was acquired over 43 of the permafrost 
sites – mostly in stripmap mode (with some in scanSAR mode). 

With respect to ice sheets COSMO-SkyMed InSAR data acquisitions are focused on Greenland 
(53 glaciers), Antarctica (33 glaciers) and the Antarctic coast. 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-01_ASI-FBattazza.pdf
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The COSMO-SkyMed Greenland 2013-2017 floating ice acquisition campaign continues in support 
of east Greenland current and sea ice drift.  ScanSAR acquisition on a one/eight-day revisit 
acquisition cycles can be planned on case by case basis. 

As part of its background mission, ASI routinely monitors specific sites of interest (e.g. UNESCO 
sites, cities, infrastructures, volcanoes, etc.) and has been doing so since 2011.  Complete 
mapping of the Earth land surface has been available since 2014 

Meeting participants were reminded of the COSMO-SkyMed Open Call for “Science” which has an 
objective to support science projects for up to two years, providing a maximum of 100 scenes for 
research purposes (up to 80 archived scenes and 20 tasking opportunities). 

A review of new missions includes an update on:  

• COSMO-SkyMed Second Generation (CSG) – will replace CSK satellites reaching their 
end of life with the goal to provide operational continuity to at least 2027 

• SIASGE (ASI-CONAE Cooperation) – collaboration to provide an integrated X band/L band 
system (based on four CSK and two SAOCOM resources, the first of which was launched 
in October 2018) 

• PRISMA – a national hyperspectral Earth observation mission is scheduled for launch in 
February 2019.  This mission is conceived as a pre-operational and technology 
demonstrator intended to focus on space qualification of the Panchromatic/Hyperspectral 
(PAN/HYP) payload and development and production of PAN/HYP products (to level 2D) 

10.10 ISRO 

Ishmohan Bahuguna provided an update [Doc 10.11] on recent ISRO product development efforts.  
Considerable effort has been invested in developing DEM production capability for use of stereo 
optical imagery, with a goal to provide a Himalaya wide DEM.  These efforts also support future 
ISRO plans for a stereo optical satellite. Updates were also provided on land ice related research 
activities.  

ISRO Data Products such as the Himalaya Atlas are available via the MOSDAC and VEDAS 
portals. 

10.11 DLR  

Mark Drinkwater provided an agency update on behalf of DLR [Doc 10.5].  This included a status 
update on DLR’s TanDEM-X global DEM: 

• Absolute high accuracy – ca. 1m 
• Available grid sizes – 12m, 30m, 90m 
• Acquisition period – 2011-2013 

Access to the 90 metre DEM is free of charge (tandem-90m.dlr.de) for scientific purposes, whilst 
commercial terms apply to the 12 and 30 metre products. 

In support of the floating ice community, DLR continues to acquire data over the North pole hole as 
part of the TerraSAR-X background mission: 

• Low priority, no L1b delivery, L0 data archived 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-11_ISRO-IBahuguna.pdf
https://vedas.sac.gov.in/vedas/node/62
https://mosdac.gov.in/
https://vedas.sac.gov.in/
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_10-05_DLR-DFloricioiu-ARoth.pdf
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• Covers areas around the North Pole which cannot be imaged by Sentinel-1 
• ScanSAR mode (100 km swath width) 
• Shallow incidence angle, out of full performance beam (needs special order rights in the 

TSX ground segment) 

DLR has also been providing near real-time TerraSAR-X support during the 2018 Oden cruise 
(YOPP-endorsed project Arctic Climate Across Scales (ACAS, see more 
https://apps3.awi.de/YPP/pdf/stream/1) during the Arctic Ocean 2018 campaign).  Data was 
collected during the August–September 2018 time frame.  Products included Quicklook (for 
navigation) and L1b, dual polarization/single polarization (for sea ice classification).  Unfortunately, 
much of the Oden drift was beyond TerraSAR-X coverage so data acquisition capability was 
limited. 

DLR also continues to support permafrost research efforts in acquiring TerraSAR-X over specified 
“Cold Spot” locations.  Long-term observations of 17 key sites have been made, provided a total of 
4,538 high-resolution dual-pol X-band SAR scenes (including 901 since CWG-7) since 2012.  Four 
new sites (Kay Point, King Point, Komakuk Beach, Stokes Point) were added in 2017/2018. 

11.0 Global Cryosphere User Requirements Coverage 

A general discussion of the status of science research data requirements addressed gaps in data 
coverage as well as science challenges which currently difficult to address; 

Snow - High Mountain and Terrestrial:  

• lack of operational product that would capture SWE at appropriate spatial scales (relates to 
previously discussion around formation of coordinating (ad hoc working group) 

• lots of data but complex areas but where time/space variability is high there is a need to 
turn to other data sources 

• snow on sea ice remains a problem that impacts water budget calculation, ice thickness 
retrieval capability 

• snowfall in mountains is hard to calculate.  This has a significant impact SWE assessment, 
snow accumulation, run off forecasting 

• challenge to design a system that addresses snow information needs of both the plains and 
the high mountains 

• there are gaps in measuring terrestrial snow mass. A single mission/technology will not be 
able to address all the questions.  The Canadian terrestrial snow mass mission objective 
document can be shared.  

• high frequency optical data is highly valuable in the absence of SWE to calibrate mass 
balance models 

• a satellite technique to retrieve snow loading on sea ice would be helpful.  Possible 
solutions might include using radar and laser altimeter systems pointed in tandem coupled 
with validating field work  

Permafrost: 

• reference Annett Bartsch presentation chart identifying data acquisition gaps 
o ensure collection of coastline erosion dataset 
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o consistent data acquisition over time 
o requests around InSAR data support 

• interest in global inventory rock glaciers 
o are there preferred hot spots for monitoring? 

Annett Bartsch noted that she would contact WGMS to discuss and identify preferred rock glacier 
cold spots. 

ACTION 8.12 – Annett Bartsch to engage with WGMS to identify preferred rock glacier cold spots 

ACTION 8.13 – Annett Bartsch, WGMS and Secretariat to confirm rock glacier shape files and 
geographic coordinates to be made available through PSTG website. 

• useful to quantify rock glacier numbers, spatial extent 
o Annett Bartsch indicated that the 2014 white paper (available on PSTG website) 

includes information on acquisition requirements for rock glaciers 
• address DLR support for cold spot inventory - acquisition issue 
• how to prioritize permafrost data acquisitions? – with proposal to move from a background 

to foreground acquisition plan. 

Glaciers:  

• DEM - 30 metre target for such a digital terrain product 
• Some thought needed to settle on appropriate resolution for DEM generation on a global 

scale.  This will require investment in foundational data sets.  Similar issues and need exist 
for adoption of a common geodetic reference model  

• science research data options include 
o high-resolution, stereo, altimetric data 
o other data sets - seasonal mass balance 

• need for a consolidated data requirements document  

ACTION 8.14 – Frank Paul to take the lead in updating and issuing a glacier science data 
requirements document for PSTG endorsement. 

Floating Ice:  

• Need to close temporal gap for drift, concentration, timing of melt 
o 1-day temporal resolution 
o 4x day for modelling input 

• Address platform combinations to achieve revisit frequency in the Southern Ocean (future 
goal) 

• Important to bring other agencies to the party - multi frequency inputs to better understand 
processes 

• review lake ice requirements 
o energy balance community 
o public safety community 
o navigational community 
o particularly mid latitude lakes, not specific to size 

• S-band SAR of NISAR - potential for sea ice research 
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• potential for right looking Sentinel 
• ice surface temperature, albedo - optical sensors – role 
• long term commitment from multiple agencies for southern hemisphere data acquisition 

o develop coordinated multiple agency plan 
o need to articulate sea ice goals 
o operational ice monitoring services are increasingly interested in the region and 

collecting data sets 
 need to understand what these data sets are and how to access/leverage 

them (IICWG conversation) 
 ice pressure and forcing are important for navigation 

Ice Sheets: 

• Greenland good shape - one sensor data taking the brunt 
o higher resolution satellites supporting on the margins 
o leverage other satellites to increase in ascending and descending coverage - phase 

analysis, less sensitivity to ionosphere 
• Southern hemisphere 

o to achieve margin coverage gave up large area coverage from right looking 
satellites 

o void in left looking acquisitions - MDA/CSA to address the hole 
o convince CSA that RCM coverage is useful (but maybe difficult to accommodate) 

 annual full coverage, then 
 particularly focus on grounding lines migration for fast glaciers/key areas 

o Landsat acquisitions - in good shape 
o  additional Sentinel-2 coverage would be interesting to densify the time series 
o bring SAR coverage down from 6-day to something more frequent for evaluating ice 

shelf events 

12.0 Continued Inter-Agency Coordination 

A general discussion regarding PSTG members and inter-agency coordination identified several 
items for consideration including: 

• The need to engage other space agencies, in particular in the Southern Hemisphere 
o New Australian space agency – with potential interests in Antarctica   
o Spanish Space Agency/ CDTI – in respect to their PAZ X-band SAR 

 operate in a different way 
 not a classical space agency 

o Chinese space agency be approached 
o Vietnam space agency  

 plans to launch x band radar satellite  
 support from JAXA 

• Criteria for membership in PSTG included a willingness to contribute data for cryosphere 
related science and participation in meetings and activities 

• need to be clear about the respective roles of CEOS and PSTG and potential linkages 
o what work is PSTG doing that is not supported substantially by CEOS 
o CEOS has discussed PSTG existence, PSTG is well recognized in CEOS and 

beyond 
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 CEOS don't feel there is a need to replicate what PSTG is already doing to 
coordinate space agency cryosphere activities 

 discussion about how to report to CEOS has been ongoing for some time.  
The response back has been positive regarding activity and reporting back 
to CEOS 

 In the past, Stephan Bojinski prepared reports in conjunction with the PSTG 
Chair, and reported to CEOS/CGMS on an annual basis  

  

ACTION 8.16 - Mark Drinkwater/Yves Crevier to formulate a letter from PSTG to CEOS to invite 
their agency members to actively participate in PSTG. 

ACTION 8.17 - WMO secretariat as a member of CGMS to make an invitation to non-PSTG 
agency members to consider participation in PSTG. 

• In present era, new space based tools are becoming available, presenting opportunities for 
new collaborations 

o ASI/CONAE - SAOCOM 
o NASA/ISRO - NISAR 

Gerald Bawden provided an update [Doc 11.1] on an initial meeting of space agencies held in May 
2018 with a goal to develop better processes for SAR data acquisition, processing and analysis 
coordination for earth science and applications.  The interests of this meeting were to provide 
coordination that extends beyond the work that the PSTG is already recognized to be doing in 
support of cryosphere related research.  In this context, it is important to consider how PSTG 
engages.   

Gerald Bawden is currently providing leadership to this group having taken over from Charles 
Elachi who organized the May meeting.  Recommendations arising from the meeting include:  

Recommendation 1: Archival, present and future data should be easily and electronically 
accessible with a standard and common format, at little or no cost. 

• All agencies flying spaceborne SAR systems either provide all of the data free of cost, or 
subsets of data for specific purposes and to support interagency agreements. 

• While a single format may not be suitable for all SAR data, there is a strong consensus that 
a good degree of harmonization is warranted and possible, through the clear and common 
definition of metadata quantities, and creation of standard lookup tables to serve as Rosetta 
Stones translating among legacy formats. 

Recommendation 2: Develop a mechanism to coordinate future data acquisition and coverage by 
present and planned systems, as well as ground reception and processing approaches for mutual 
benefit. 

• Coordination among systems has led to significant benefit, particularly for polar ice studies 
(Polar Space Task Group) and rapid characterization of natural hazards (International 
Disaster Charter and Sentinel Asia). Expanded coordination will greatly benefit applications 
that rely on expanded coverage, shorter repeat time, long term monitoring and multiple 
frequency/polarized observations. 

• Information on acquisition plans for each mission should be available to all to facilitate 
better coordinated between the agencies. 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_11-01_SARWorkshop-GBawden.pdf
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Recommendation 3: Take an optimized systems approach to the overall constellation of planned 
and proposed missions to explore the possible mutual benefit of the total constellation coverage 
and capabilities. 

• Each organization, understandably, optimizes its system for its needs within its limitations. 
By evaluating the global constellation of missions as a coordinated system, there are 
opportunities for enhanced or new capabilities, while meeting individual agency 
requirements. 

• Some examples are: 
o Better filling of gaps and higher repeat coverage by slight adjustment of orbit, node 

crossings or local crossing time. 
o Quick response for time critical applications. 
o Better continuity of observations over a long period of time (multi decadal). 
o Enable new multiple system capabilities such as bistatic observations and multi 

interferometric observations. 
o Left / right imaging coordination to overcome shadowing. 

Recommendation 4: Coordinate and share common test sites and sites for calibration and 
validation. 

• Calibration and validation sites are essential to be able to use the radar data for most 
applications. Each mission team establishes such sites to serve individual systems, with a 
few cases of common site utilization. 

• Mutually agreed on common test sites and “Supersites” for calibration and validation of all 
currently flying and planned systems would provide great value. This would significantly 
enhance the value of the data from multiple systems, save significant financial resources 
and encourage international collaboration.  

• Given the large number of SAR missions and the diversity of mission architectures (e.g. 
frequency, antenna, pattern, resolution, polarization, etc...), there is a recognized benefit to 
calibrating/validating all SAR missions over a number of “Super-Sites”. 

• Public availability of data from all missions and associated ground based observations 
would facilitate inter-mission comparisons and fusion. These sites should be defined, 
developed, and supported by international teams, under multi-agency agreements. 

• The validation and thematic sites should involve relevant user agencies, so that validated 
data are easily understood and used, and that data products can be widely applied by non-
experts. 

The way forward: 

In order to implement these recommendations, three working teams that include radar systems 
experts, users, and scientists from all the involved organizations are proposed: 

• WG-1 - Visibility, access, coverage and coordination working team to address 
recommendations 1 & 2 

• WG-2 - Constellation system working team to address recommendation 3 
• WG-3 - Calibration & validation working team to address recommendation 4 
• Planned Special Session & interim meeting at Living Planet Symposium - Milan May 2019 
• Second workshop in Rome/Frascati in early 2020 
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It was reiterated that we are currently in the “golden age” of satellite SAR missions.  Operations 
related to SAR missions have evolved with some agencies employing an 'a la carte' data 
acquisition strategy while others operate in more of a monitoring mode.  Over time the need for 
PSTG to coordinate has become less intense.  However, there is a need to look at how the SAR 
CWG is evolving as agency operational models change to more of a monitoring approach to data 
collection.  How can we capitalize on this change?  What coordination is required to support 
specific projects within this acquisition model? 

ACTION 8.18 - Gerald Bawden to send copy of NASA NISAR meeting (May 2018) report to PSTG 
group. 

A final element of this section of the meeting focused on SAR coordinating working group pending 
items.   

1. There is a need to conduct a review of what has been accomplished over the past two 
years with respect to agency contributions to support polar science initiatives.  
Consideration should also be given not digitization of the data compendium that was 
created in 2016. 

ACTION 8.19 - SAR CWG to prepare summary of contributions and collective science results for 
communication purposes. 

2. How should the SAR CWG approach engaging commercial operators?  Is this feasible and 
does their business model support the notion of providing data to support science?  It was 
suggested that if individual agencies are considering engaging with these companies, they 
could include a clause in contracts that allow sharing of data for science purposes.  It was 
noted that NASA has had success with this approach and is currently exploring commercial 
data qualities to see if they meet user needs.  In addition, as an outcome of the decadal 
survey, NASA has published an RFI asking commercial operators how they would like to be 
involved.  By comparison the EC has entered into agreement with Planet Labs for the 
provision of supplementary data for Copernicus services where it is necessary to increase 
temporal coverage.  However, there is no guarantee, for instance, that the commercial 
entity is committed to supporting a long-term climate service. 

A comment was made that commercial entities are not formally recognized in the current PSTG 
terms of reference and that each agency has its own national rules regarding commercial 
engagement.  It was noted that it will be difficult to achieve an overarching rule about commercial 
participation (MDA’s past role was noted as a clear example where a commercial company has 
participated and made an invaluable contribution).  It was recommended that further discussion 
was required on how to approach commercial suppliers. 

13.0 PSTG Outlook & Key Milestones 

13.1 WMO Update 

Dr. Pavel Kabat, WMO Chief Scientist and Research Director joined the meeting for a discussion 
about WMO future strategies and the role of PSTG.  Dr. Kabat outlined a desire to see WMO 
ensure it is a science/research driven organization.  Currently proposed WMO restructuring would 
seek to reduce fragmentation and be focused on: 
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• Disaster Risk Reduction 
• Mitigation and Adaption 
• Sustainable Development 

Within this structure, he noted that the future of a group like PSTG is without question (potentially 
as a standing committee within one of the three commissions or cross cutting all three), however 
there is a need to revitalize the original process for consultation with space agencies.  WMO must 
define its needs for research and services and showcase early adopters of the model WMO has in 
mind.  As a potential example, PSTG needs to illustrate successful examples.  Input to WMO 
should be provided in preparation for the next WMO congress in June 2019. 

Rodica Nitu also noted that the specific importance of PSTG link to Global Cryosphere Watch. 

Mark Drinkwater made a presentation introducing the Arctic Science Ministerial scheduled to take 
place on 25-26 October in Berlin, Germany [Doc 13.1]. One objective is to have the work of the 
PSTG recognized, in terms of the objective to prepare a comprehensive Arctic observing system 
infrastructure. 

Werner Balogh made a presentation on the status of the WMO Space Programme and its links to 
PSTG [Doc 13.2]. 

  

13.2 Update of PSTG Strategic Plan 

A brief discussion around the need to update the PSTG strategic plan highlighted the need to focus 
on the evolution of the cryosphere science data requirements, as captured during the discussion at 
this meeting. If necessary, the new strategy should seek to reflect the evolution of the space 
agency network in terms of new participation, technical advancements and changing operating 
models. It should seek to reposition of PSTG in relation to its mandate (as a consequence of WMO 
efforts to reassess its future strategy and restructuring of its activities) in relation to the cryosphere 
focus.   

As a body under the authority of WMO it was agreed that input from the new WMO Congress will 
be important to shaping the future of PSTG. 

13.3 PSTG Chairmanship/Vice-Chairmanship 

General discussion around the roles of PSTG chair and vice-chair identified a need to clarify the 
nomination process. 

ACTION 8.19: Mark Drinkwater, Rodica Nitu, Werner Balogh to confer on how to put forward a 
nomination for new vice-chair and to communicate with the PSTG members. 

With respect to the SAR Coordination Working Group, Yves Crevier agreed to stay on as 
Chairman. 

13.4 PSTG IICWG Participation 

http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_13-01_ASM2-Drinkwater.pdf
http://www.wmo.int/pages/prog/sat/meetings/documents/PSTG-8_Doc_13-02_WMOSpaceProgramme-WBalogh.pdf
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It was suggested that it would be useful to have a letter from the International Ice Charting Working 
Group (IICWG) confirming the representation of Sean Helfrich (NOAA/NESDIS) on their behalf on 
the PSTG committee. 

ACTION 8.21 - Sean Helfrich to communicate with John Falkingham requesting IICWG to formally 
indicate their desire to have Sean represent them at PSTG meetings 

14.0 Review of Action Items 

Actions during the course of the meeting were reviewed and are provided in Appendix C. 

15.0 Plans for Next Meeting 

Potential locations and dates for the next PSTG meeting were discussed.  Location options 
include: 

• ISRO 
• EUMETSAT - Darmstadt 
• NOAA - College Park 

It was agreed that location options should be presented to members with the goal to obtain 
consensus on the next meeting location. 

Timing options were discussed with October 2019 being the most broadly favoured time of year, 
with January 2020 as a backup option.  A doodle note will be distributed to PSTG Members with 
potential dates to establish a consensus or majority selection of dates and location. 

16.0 Adjournment of Business 

The PSTG8 meeting was adjourned in the afternoon on 18 October 2018. 
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APPENDIX A Attendee List 

Name  Organization Status 
 Fabrizio Battazza ASI WebEx 
 Zhaojun Zheng CMA Attending 
 Anne Lifermann CNES Attending 
 Yves Crevier CSA WebEx 
 Mark Drinkwater ESA Attending 
 Francois Montagner EUMETSAT Attending 
 Raj Kumar ISRO WebEx 
 Gerald Bawden NASA Attending 
 Ron Kwok NASA Attending 
 Sean Helfrich NOAA Attending 
 Kimberly Casey USGS Attending 
 Annett Bartsch ZAMG Attending 
 Bernd Scheuchl U. Irvine WebEx 
 David Small U. Zurich Attending 
 Frank Paul WGMS Attending 
 Stephen Howell Env Canada Attending 
 Kirstin Werner AWI (YOPP) Attending 
 Thomas Nagler ENVEO Attending 
 Anna Hogg SCAR Attending 
 Chris Derksen Env Canada WebEx 
 Werner Balogh WMO Attending 
 Rodica Nitu WMO Attending 
 Pierre Potin ESA Attending 
 Toshiyuki Kurino WMO Attending 
 Dennis Nazarenko Cardinalus Attending 
 Ram Rajak ISRO WebEx 
 Ishmohan Bahuguna ISRO WEbEx 
 Simon Egglestone GCOS Attending 
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APPENDIX B Meeting Agenda 

APPROVED AGENDA 
   

WMO Headquarters, 7bis, Avenue de la Paix, CH-1211 Geneva 
Room: C2 

 

Day 1: 16 October  

09:00-09:10 1. Welcome and Meeting Opening (WMO) 

09:10-09:25 2. Tour de Table – Brief Introductions (All) 

09:25-09:40 3. Approval of Agenda (M. Drinkwater)  

09:40-10:30 4. EC-PHORS status reports – WMO – [docs: EC-70/INF. 9 & EC-70/9/4] 
- PHORS-8 / Arctic Met Summit (R. Nitu)  

- EC – WMO re-evaluation of PSTG mandate (WMO)  
- GCW Progress/Accomplishments (J. Key/R. Nitu) - [doc: Snow Radar Science 

mtg] 
- High Mountain Summit (R. Nitu)  
 

10:30-10:50 Coffee Break 

10:10-10:30 5. Review of Action Items (Secretariat) – [docs: Action Tracking List] 

10:30-12:30 6. Year of Polar Prediction (YOPP) 

- Status: Arctic and Antarctic Special Observing Periods (K. Werner) 
- MOSAiC Status and Satellite Observation Requirements (R. Kwok) [doc; 

requirements letter] 
- Current state of play:  Progress, Achievements and Remaining Gaps in addressing 

Floating Ice User Requirements (S. Howell)  
- General Discussion of PSTG Contributions (Sea ice/Marine/Atmosphere) (All)  

 
12:30-13:30 Lunch 

13:30-15:00 7. Addressing the High Mountain (HM) Observation Requirements 

- Current State of Play: Progress, Achievements and Remaining Gaps in Addressing 
HM Glaciers/Snow User Requirements (F. Paul + D. Small)  

-  PSTG feedback on Glacier Observation Requirements Doc (All) - [doc F. Paul - 
Glacier User Needs] 

- Discussion: PSTG response to HM Snow Observation Requirements (All) 
   
15:00-15:30 Tea Break 
 
15:30-16:50 8.  Strategic Plan - Implementation Status (see over) 

8.1  Ice Sheets/Ice Caps  



WMO POLAR SPACE TASK GROUP EIGHTH SESSION - PSTG-8, Doc 01-02 
JOINT SAR COORDINATION WG SEVENTH SESSION (19.11.2018) 
GENEVA, SWITZERLAND, 16-18 OCTOBER 2018 

 

- Current State of Play: Progress, Achievements and Remaining Gaps in Addressing 
Ice Sheet/Ice Cap User Needs (T. Nagler/ B. Scheuchl)  

- Discussion: PSTG response to Ice Sheet/Glacier observation gaps (All)  
  

16:50-17:30 9.  Reinforcing Antarctic Scientific User interface  
- SCAR Earth Observation Action Group (C. Nath/A. Hogg) 
- Discussion: Engagement with SCAR (All)  
 

17:30 End of Day 1 
 
 

Day 2: 17 October  

09:00-10:20 8.  Strategic Plan - Implementation Status (cont’d from Day 1) 

8.2  Permafrost  
- Current State of Play: Progress, Achievements and Remaining Gaps in Addressing 

Permafrost User Needs (A. Bartsch)  
- Discussion: PSTG response to Permafrost observation gaps (All)  

 

10:20-10:40 Coffee Break 
 
10:40-12:10 8.  Strategic Plan - Implementation Status (cont’d) 

8.3  Terrestrial Snow 
- Current State of Play: Addressing Terrestrial Snow Needs - *non HM (T. Nagler)  
- Discussion: PSTG response to Snow observation gaps (All)  
 

12:00-13:00 Lunch 
 
13:00-15:00 10.  Agency Progress  

- Annual Update: progress in addressing Strategic Goals - (Member Agencies): 
CNES, CSA, CONAE, CMA, DLR, ESA, EUMETSAT (cont’d on day 3) 

  
15:00-15:20 8.  Strategic Plan - Implementation Status (cont’d) 
 
 8.3  Terrestrial Snow (cont’d) 

- Future Plans:  Snow Observations (C. Derksen) 
 

15:20-15:40 Tea Break 
 
15:40 – 17:10 11.  Global Cryosphere User Requirements Coverage (All) 

- Stocktake: Global Cryosphere Gap Analysis & Discussion (All) 

17:10 End of Day 2 
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Day 3: 18 October 

09:00-10:45 12.  Agency Progress Reports (cont’d)  

- Annual Update: progress in addressing Strategic Goals - (Member Agencies):   
ASI, ISRO, JAXA, NASA, NOAA, USGS. 

10:45-11:15 Coffee Break 

11:15-12:30 13.  Continued Inter-Agency Coordination (All)  

- Extending PSTG Space Agency Membership? (All) 
- SAR Coordination Mechanisms (G. Bawden/NASA)  
- Pending SAR CWG Action items (SAR CWG) 
- Engaging Commercial operators – discussion (All)  
 

12:30-13:30 Lunch 

13:30-15:00 14.  PSTG Outlook & Key Milestones (All) 

- 2nd Arctic Science Ministerial (All) 
- Preparation for WMO Congress – PSTG inputs (WMO)  
- Update of PSTG Strategic Plan 2015-2018 (M. Drinkwater)  
- Chairmanship/Vice-Chairmanship election for next term (All) 
- PSTG Secretariat/WMO Space Office staffing outlook (W. Balogh) 
 

15:00-15:30 15. Review of Action Items (All) 
 
15:30-15:45 16. Plans for Next Meeting 
 
15:45-16:00 17. AOB 
 
16:00 Adjourn Meeting 
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APPENDIX C Action List - PSTG-8 

ACTION STATUS 

ACTION 8.1 - Approach PSTG member agencies to identify a PSTG representative 
to attend the WMO High Mountain Summit. Mark Drinkwater/Secretariat. 

 

ACTION 8.2 - Upload spreadsheet of committed PSTG items on WMO PSTG web 
page. Secretariat/W. Balogh. 

 

ACTION 8.3 - Ensure Agency data can be identified and found through YOPP Data 
Portal - https://yopp.met.no/. Review existing spreadsheet and determine where links 
are not identified – Mark Drinkwater to discuss with Kirstin Werner. 

 

ACTION 8.4 – Mark Drinkwater to confirm with DLR how TSAR-X data over Northern 
pole hole can be made available to PSTG participants. 

Proposal(s) for TSAR-X data access to be 
submitted to TSX science coordinator through 
https://sss.terrasar-x.dlr.de. Dana Floricioiu (DLR) 
can act as PI and include relevant coI-s requiring 
data, their proposed research and the L1b 
product (preferably only one type) required – to 
minimize catalogue orders (as TSX acquired in 
out of full performance beams can be accessed 
only by users with special rights in the TSX 
ground segment). The TSX catalogue 
(https://geoservice.dlr.de/egp/) can be browsed 
as anonymous, the North Pole hole acquisitions 
started in May 2018. 

ACTION 8.5 – Yves Crevier to convene telecom amongst SAR CWG member 
agencies to address the MOSAiC 4x daily data requirement. 

 

ACTION 8.6 – Berndt Scheuchl to coordinate preparation of an Antarctic glacier map 
poster for PSTG communications purposes. 

 

https://sss.terrasar-x.dlr.de/
https://geoservice.dlr.de/egp/
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ACTION 8.7 – PSTG request WMO to provide letter thanking MDA for their past 
support and for additional data to fill the Pole hole with left looking R2 data 
acquisitions - Mark Drinkwater to coordinate inputs l to draft letter 

 

ACTION 8.8 – Berndt Scheuchl/Thomas Nagler to prepare a brief note summarising 
the ongoing science needs for RADARSAT 2 left looking data to fill the south pole 
data hole. 

 

ACTION 8.9 - Yves Crevier to develop scope, objectives, vision and terms of 
reference for an ad hoc group focusing on snow mass issues under PSTG and 
GCW.  

 

ACTION 8.10 - WMO to send a formal letter of invitation to Chandrika Nath, SCAR 
executive director inviting SCAR EOAG to participate in PSTG activities.  

 

ACTION 8.11 - Kimberley Casey to confirm the planned ground track for Landsat 9.  

ACTION 8.12 – Annett Bartsch to engage with WGMS to identify preferred rock 
glacier cold spots. 

 

ACTION 8.13 – Annett Bartsch, WGMS and secretariat to confirm rock glacier shape 
files and geographic coordinates to be made available through PSTG website. 

 

ACTION 8.14 – Frank Paul to take the lead in updating and issuing the glacier 
science data requirements document for PSTG endorsement. 

 

ACTION 8.16 - Mark Drinkwater/Yves Crevier to formulate a letter from PSTG to 
CEOS to invite their agency members to actively participate in PSTG. 

 

ACTION 8.17 - WMO secretariat as a member of CGMS to make an invitation to 
non-PSTG agency members to consider participation in PSTG. 
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ACTION 8.18 - Gerald Bawden to send copy of NASA NISAR meeting (May 2018) 
report to PSTG group. 

 

ACTION 8.19 - SAR CWG to prepare summary of contributions and collective 
science results for communication purposes. 

 

ACTION 8.20 - Mark Drinkwater, Rodica Nitu, and Werner Balogh to confer on how 
to put forward a nomination for new vice-chair and to communicate with the PSTG 
members. 

 

ACTION 8.21 - Sean Helfrich to communicate with John Falkingham requesting 
IICWG to formally indicate their desire to have Sean represent them at PSTG 
meetings. 

 

ACTION 8.22 – Confirm offers of hosting PSTG9 meeting and determine meeting 
location in consultation with PSTG members. 

 

ACTION 8.23 - Distribute doodle to solicit meeting date preferences in mid-October 
2019 or January 2020. 

 

Legacy Actions  STATUS 

ACTION 6.3: Reissued as Action 8.2 (see above) CLOSED. Reissued. 

ACTION 6.10: Encourage all science leads to look at the current CONAE SAOCOM 
acquisition plan and provide feedback to Marc Thibeault, with the understanding that 
Argentina is the highest priority of the mission, by 31 Jan 2017. 

OPEN. Follow-up with Marc Thibeault to 
interact; PSTG is mentioned in the 
SAOCOM acquisition plan. 

SAOCOM in commissioning phase after 
September launch. 

Have science leads had interaction with 
CONAE?  Berndt S. indicated there 
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seems there might have been something 
worked out for ice sheets but no details 
yet. 

ACTION 6.11: Agencies or Science Leads to propose achievements facilitated by 
PSTG, for communication through WMO channels, and through their own 
communication offices. 

OPEN. Propose agreed wording to 
acknowledge PSTG when publishing 
accomplishments (item 11.2). 

PSTG should work to assemble 
examples in advance of 18th WMO 
Congress in June 2019. 

ACTION 6.12: PSTG members and Science Leads to review the Table of 
Contributions and Achievements. By 31 Jan 2017 

OPEN. Update agency commitment 
spreadsheet and circulate to members 
following PSTG8 for Update Review and 
update of table in 1st Quarter by 31 Jan 
20198 

ACTION 5.8: PSTG members to provide an inventory of in-situ activities 
supporting technology advancement, algorithm development or airborne 
concepts, or in-situ activities for preparation of future missions addressing global 
snow and to stimulate work on in-situ activities and engagements of space 
agencies with in-situ partners. 

OPEN. To be addressed under agenda 
item 6.1.4Determine appropriate 
framework for collecting these data. 
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