
INTERNATIONAL MOUNTAIN CONFERENCE #IMC22
SEPTEMBER 11 - 15 2022

>> SYNTHESIZE MOUNTAINS OF KNOWLEDGE <<

Submitted Abstract ID IMC22-FSAbstr-

First Author
First Name
Last Name

Submitting Author
First Name
Last Name

Correspondence
Co-Authors
>> E-Mails will be not listed

Organisations

Country
Region

Title

Keywords

Type List Of Focus Session

Focus Session ID

Research Area Mountain Regions
Innrain 52f
6020 Innsbruck
Austria

WWW.IMC2022.INFO imc2022@uibk.ac.at
+43 512 507 54442

1 of 2

452

Christian (1)
Torres

Christian
Torres

christian010194@gmail.com

Gurgiser, Wolfgang (2); Bozkurt, Deniz (3); Arigony-Neto, Jorge (1)

1: Institute of Oceanography, Universidade Federal do Rio Grande, Brazil
2: Research Area Mountain Regions, University of Innsbruck, Austria
3: Department of Meteorology, University of Valparaíso, Chile

Brazil

South America

A Machine Learning Approach To Retrieve Surface Albedo In King George
Island, Antarctica Using An Aws And Era5 Reanalysis Data.

Machine Learning,  Surface Albedo,  Glacier Modeling.

23



INTERNATIONAL MOUNTAIN CONFERENCE #IMC22
SEPTEMBER 11 - 15 2022

>> SYNTHESIZE MOUNTAINS OF KNOWLEDGE <<

Abstract

Research Area Mountain Regions
Innrain 52f
6020 Innsbruck
Austria

WWW.IMC2022.INFO imc2022@uibk.ac.at
+43 512 507 54442

2 of 2

Surface albedo is an important component of the surface energy balance
that influences glacier surface melt. This abstract presents a machine
learning approach based on a random forest (RF) model for estimating
daily surface albedo at the Fourcade Glacier on King George Island,
Antarctica. We used surface albedo measurements from 2010 to 2015.
Also, meteorological variables of downward shortwave radiation,
downward longwave radiation, air temperature, relative humidity and
wind speed from an Automatic Weather Station (AWS) and ERA5
reanalysis were used as predictor variables. Using a Randomized Search
Cross Validation technique, the models were calibrated and validated.
We found that both RF models built with AWS and ERA5 datasets matched
relatively well with surface albedo observation with r-square of (r²) 0.67
and 0.69, respectively. To evaluate model performance, RF models were
built from 77% of total data randomly selected and the remaining 33% of
total data was used to validate. Overall, root mean square errors
between modeled and measured daily surface albedo were similar
between AWS and ERA5 (0.080 and 0.085, respectively) datasets. Based
on the composite RF model built for the entire time series, air
temperature and downward shortwave radiation were found to be the
most important predictors to estimate surface albedo using both AWS and
ERA5 datasets. This study highlights the potential of performing a
machine learning approach to improve the ability of surface albedo
predictions using meteorological observations and ERA5 reanalysis data.
This approach may be beneficial in capturing temporal variability of
surface albedo as an important input for glacier surface melt and
energy-mass balance modeling.


