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BIOGRAPHY:  
 

Aikaterini Tavri is a PhD candidate at the Department of 

Geography, University of Victoria. She holds a BSc in Marine 

Sciences and Oceanography and an MSc in Satellite application 

Engineering. Her research is focused on Remote Sensing of the 

Cryosphere. From her early academic steps, she aimed to have 

a multidisciplinary background integrating ocean physics and 

computer science for Earth Observation. Her recent participation 

in the Multidisciplinary drifting Observatory for the Study of 

Arctic Climate (MOSAiC) expedition provided her the opportunity 

to learn more about fieldwork data collection and to create 

global scientific collaborations. For her research, she is keen on 

incorporating in situ and satellite data for mapping the Arctic sea 

ice in the summer months, to allow safer navigation in the Canadian Arctic Archipelago. Aikaterini 

is passionate about teaching and has instructed Remote Sensing and GIS courses at the 

University of Victoria. She is the current holder of the John W. Davies Memorial Award from the 

Society of Naval Architects and Marine Engineers. In her free time, she loves baking and climbing 

around Vancouver Island.   

ABSTRACT:  
The Arctic environment is transforming, with sea ice cover being constantly lower than the long-
term annual average, forewarning an ice-free Arctic ocean. Changes in the beginning and the 
length of the melt season in response to rising atmospheric temperatures dictate the surface 
radiation balance and the rate of sea ice loss. Understanding the sea ice melt progression and 
rate is an important factor in the reliable forecasting of ice strength and decay stages. Arctic sea 
ice melt detection, using microwave data is complicated by the presence of surface melt water 
hampering the microwave signal penetration and scattering. Single or dual-polarized Synthetic 
Aperture Radar (SAR) systems, with transmission and reception of either horizontal or vertical 
polarized waves, are the most accessible SAR data, but provide limited information about surface 
properties. Fully polarized SAR data provide additional geophysical information for sea ice but 
have limited acquisition swath width (<50km). Compact polarimetric (CP) SAR, support large 
image swath widths (>100km) with advanced polarimetric capabilities. Specifically, the hybrid CP 
architecture offers an important advancement between the existing polarimetric modes because 
of its self-calibrating properties. The recently launched RADARSAT Constellation Mission (RCM) 
is comprised of three identical satellites that carry hybrid CP SAR sensors, offering pan-Arctic 
coverage every 4 days, with swaths up to 500 km. RCM data hold a high potential for improving 
sea ice mapping and classification potential, especially during the melt season. 



 
This work aims to enhance the identification of advanced melt sub-stages, and ice type 
discrimination during those sub-stages, using FP and hybrid CP, C-band (5.3 GHz), SAR data 
from RADARSAT-2 and RCM, respectively. Advanced melt refers to the period in the seasonal 
sea ice cycle when surface melt ponds are present and single-polarization backscatter is highly 
variable. Advanced melt sub-stages include pond onset, the formation of ponds primarily from 
snowmelt; pond peak, when the peak in melt pond fraction is reached; and pond drainage when 
lateral and vertical drainage from the ice surface dominates over meltwater input. Sea ice in the 
Canadian Arctic Archipelago (CAA) is examined in this study. The sea ice in the CAA is landfast 
from late fall to the summer break-up period, enabling time series analysis without the need to 
track ice motion. Advanced melt sub-stages are identified using a combination of medium and 
high-resolution optical satellite images and advanced scatterometer (ASCAT) time-series.  
 
For this talk, results from analyzed RADARSAT-2 scenes from 2018, acquired under collocated 
steep (21 to 26o) and shallow incidence angles (38 to 41o) and simulated to hybrid CP mode are 
presented. 13 CP parameters are calculated based on the Stokes vector components and 
examined for FYI and MYI separability during each sub-stage. Kolmogorov-Smirnov (KS) 
statistical separability provides a measure of ice type discrimination potential, and Pearson 
correlation coefficients are calculated to determine which parameters are redundant for this 
observation scenario. Ultimately, the best performing CP parameters for ice type discrimination 
are identified, and the incidence angle dependence is examined. Additionally, a comparison of 
the CP and FP polarimetric modes is completed by deriving the H-alpha polarimetric 
decomposition. Based on KS separability of the sea ice types in the original FP scenes and the 
simulated data, we retrieve information about the differences of the scattering responses and the 
sea ice type discrimination potential of both polarimetric modes. 

 
 
Learn about this and our other upcoming events at 
https://communities.sname.org/arcticsection/home .  
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