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Finding a relationship between seasonal change in 
surface albedo and ice sheet surface height change at 
Troll Station
  -   To predict ice sheet mass and volume changes

Albedo: a measure (0-1) of how much sunlight is 
reflected away by a surface

- Higher albedo = less surface melt 
- Lower albedo = more surface melt 
- Melting causes surface lowering through mass loss 

(runoff) or volume loss (firn compaction)

- Location: Troll Station 
- Date: 2019-2025 (middle of 

February, May, August, and 
November)

- Height change: ICESat-2 
ATL15 satellite data1

- Albedo: Copernicus ERA5 
reanalysis data2

Methods
-   Calculated change of albedo over time from ERA5
- Matched the dates from ERA5 to dates from ATL15

Figure 2. Seasonal time series of ice sheet height change 
(red) and snow albedo change (blue). 

Figure 1. Where Troll 
Station is located (near 
South Africa)

- No clear relationship shown in both Figure 2 and 3
- Expected more height change with lower albedo 

in Figure 3
- ERA5 albedo values are constant in this region 

(Figure 4) at ~0.85
- Limits the ability to analyze actual variation
- Suggests that ERA5 reanalysis data doesn’t 

capture albedo variability well

Figure 3. Scatter plot of snow albedo values vs surface 
height change across time steps. 

- For better albedo variability
- Using a satellite data set like MODIS 
- Expanding to a wider region for analysis

- Use albedo to predict ice sheet height change related 
to climate change if a clear relationship is found

Figure 4. Map 
of albedo value 
(purple) at Troll 
Station on the 
coast of 
Antarctica. 
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