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1) Purpose of the visit
This travel grant facilitated a research visit to the Universities Space Research Association, Colombia, Maryland, USA. The purpose of the visit was two-fold.  Firstly, new results were presented at the MicroSnow2 workshop, which discussed the heterogeneity of snow microstructure in an Arctic catchment and the influence of the spatial variability of snow microstructure on microwave emission. Secondly, I was involved in planning discussions for an upcoming, major NASA airborne snow measurement campaign (SnowEX).  
2) Description of the work carried out during the visit
The MicroSnow2 workshop was designed to bring together the international snow microwave remote sensing community with the aim of developing our understanding on how snow microstructure information should be used in radiative transfer theory, to examine microwave radiative transfer model assumptions, and determine what the implications are for snow remote sensing. Over the course of the workshop, MicroSnow2 continued the exchange of latest model developments, results, field measurements, and ideas related to understanding the relationship between snow microwave observations and snow microstructure. After helping with the pre-workshop organisation of individual sessions (using the experience gained from jointly organising the first MicroSnow workshop in Reading, UK, in August 2014), my contribution to MicroSnow2 was through scientific presentations "MicroSnow1: a review", and "Impact of stratigraphic variability on spatial distribution of simulated brightness temperatures in a snow covered tundra environment", as well as chairing a session on "Snow and Radiative Transfer Modelling". The review of MicroSnow1 provided continuity between previous meetings, under the auspices of the International Association of Cryospheric Sciences working group on snow microstructure. It highlighted the main conclusions of the MicroSnow1 meeting, suggested where advances had been made over the previous year, and provided a context for each of the MicroSnow2 sessions. The scientific talk on spatial scaling of layers in tundra snow presented new data describing vertical profiles of snowpack stratigraphy at 1 cm horizontal resolution along six 5 m, and one 50 m snow trenches in Trail Valley Creek, NWT, Canada. Previous studies documenting snow stratigraphic variability and variability in snowpack properties have only been based on a number of single vertical profiles of snowpack stratigraphy distributed over a landscape. Our new high resolution data allowed us to address, for the first time, the question of whether a relatively small number of vertical profiles from a distribution of snow pits can capture the full range of snowpack stratigraphy. High resolution (1 cm horizontal and vertical) stratigraphic measurements in combination with objective measurements of snowpack properties, allowed simulation of brightness temperatures at 1 cm horizontal resolution throughout the snow trenches. We found that over a distance of 3.65 m variability in the thickness of all major snow types recorded was fully characterized in each trench, and a trench of length 2.95 m was able to quantify brightness temperature variability as well as a 50 m trench. We agree with previous findings, that snowpack sampling strategies need to capture the breadth of different snowpack structures in a field site (different aspects/slope angles, elevations and vegetation types). However, our findings additionally show that it is important to also capture the local variability to ensure the mean simulated brightness temperature is representative of a particular location. For a snowpack on scrub vegetation in Trail Valley Creek, snowpack stratigraphy recorded along 3 m of a trench at a 1 cm horizontal resolution was able to characterize the snowpack so the mean simulated brightness temperature was representative of the site.

In addition to MicroSnow2, an international planning discussion took place for SnowEX, a NASA-funded, near-future major airborne snow campaign (all remote sensing techniques, not just microwave; plus ground measurements and modelling). While SnowEX is predominantly focussed on US-based researchers, its conception resulted from resulted from an international snow working group (iSWGR). Consequently, SnowEX particularly encouraged international colleagues to attend this discussion, to combine experience and expertise in order to define a true community effort. To help facilitate this meeting I co-chaired a session on ‘recommendations for specific instruments’, as well as contributing to discussions on both snow remote sensing and snow modelling throughout the meeting.
   
3) Description of the main results obtained

The presentations, the main results of which are outlined above, allowed valuable discussion with international colleagues. As a results of these discussions a follow-on meeting (MicroSnow3) will be planned for 2016 – possibly in conjunction with an EGU session or as a stand-alone workshop. The theme, which resulted from discussions at MicroSnow2, will be on combining physical snow models and snow radiative transfer models. My presentation of snow stratigraphy, and associated spatial scaling of snow layer thicknesses and simulated brightness temperatures, resulted in much scientific discussion. The feedback received was very positive toward publication of these data to identify length scale characterisation of brightness temperatures within tundra environments. This is especially relevant to quantifying sub-pixel variability of current passive microwave satellite sensors, as well showing potential of evaluating radar at microwave frequencies on tower or airborne platforms as part of proposals for future satellite missions. 
4) Future collaboration with host institution (if applicable)

N/A
5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
Where discussions and collaboration directly resulting from this meeting result in future publications, the support of MICRODICE will be fully acknowledged.
6) Other comments (if any)
None.
