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King George Island



Escudero Station, KGI is ideally situated 
for studying clouds over the 

Antarctic Peninsula
and Southern Ocean



~25 January 2017
~50 summer 2017/2018
~90 summer 2018/2019 

Collaboration with King Sejong
Station will double number on KGI.

Radiosoundings



Broadband visible/ultraviolet: 
pyranometer

Broadband Infrared: pyrgeometer
(Deploying in Nov. 2017)



Funding Source
• FONDECYT Preis 1161460 “Characterization of Low Clouds over 

the Antarctic Peninsula and the West Antarctic Ice Sheet 
(WAIS)” 2016-2019.



Transportable Antarctic Research 
Platform (TARP-02)

Antarctic Research Group 
of Universidad de 
Santiago de Chile
www.antarctica.cl



Deploying in Nov. 2017

Mini-lidar

cloud



Black Carbon in Antarctic Snow
• Filtering Antarctic snow to determine black carbon amount 

(Raul Cordero, Penny Rowe, Fabrice Lambert, Francisco 
Fernandoy, Nicolas Huneeus, Alessandro Damiani, Roberto 
Rondanelli, Jorge Carrasco and Gino Casassa
(U. de Santiago de Chile, U. de Chile, Pontifica Universidad Catolica
de Chile, Andres Bello, and Magallans)
• Scanning Electron 

Microscopy of filters 
(Steven Neshyba of 
the University of 
Puget Sound)



Collaborations and Synergies
• Radiosonde coordination with King Sejong Station on 

King George Island to increase temporal coverage 
(Sang-Jong Park of KOPRI)
•Overflight by British Antarctic Survey aircraft 

outfitted with cloud sensors.
• Scanning Electron Microscope (SEM) Images of Antarctic

snow filtrate (Steven Neshyba of U. Puget Sound)
• Improvement of cloud identification (e.g. liquid vs. ice) 

from the mini-micropulse lidar at King George Island 
(Ryan Neely III; Leeds).



Project:  Reflectivity of Antarctica
PI. Raúl Cordero, CoPI. Jorge Carrasco

Objectives
1) Examine how the near-surface air temperature affects the reflectivity of snow-

covered surfaces. The reflectivity will be characterized by measuring under 
weather different conditions (a) the albedo and (b) the hemispherical conical 
reflectance factor (HCRF).

2) Discern between the cloud cover and the sea ice influences on changes and 
trends in the Lambertian equivalent reflectivity (LER).

We have carried out extensive campaigns 
aimed at measuring the spectral albedo at 
Union Glacier Camp.



The platform is fitted with state-of-the-art instruments aimed at measurements of the 
solar spectrum. These measurements allow us to retrieve the total ozone column (TOC), 
the aerosol optical depth (AOD), the precipitable water (PW), and the cloud modification 
factor (CMF). These measurements are part of our efforts to study the Southern 
Hemisphere Climate System Response to Stratospheric Ozone Depletion.
www.antarctica.cl



Instrument Measurements Duration /Site Products

Weather station * Temperature, pressure, 
humidity, winds, precip. 

Continuous / 
KG, UG

Surface temperature, 
pressure, humidity, winds, 
precipitation

Double Mono-chromator-
based Spectroradiometer *

Downwelling spectral 
irradiance 290-600 nm 

Continuous / KG

Campaigns / UG

Global and direct UV-VIS 
Irradiance 

Broadband Albedometer Up and downwelling 
irradiance 300-2500 nm 

Continuous / KG

Campaigns / UG

Surface and sky irradiance

Multi-Spectral Albedometer 
*

Up and downwelling 
irradiance at 11 
wavelengths from 305 to 
1640 nm, and PAR.

Continuous / KG

Campaigns / UG

Surface and sky spectral 
irradiance

Balloon-Borne Radiosonde Pressure, temperature, 
humidity, winds

Campaigns, Twice daily / 
KG

Pressure, temperature, 
humidity, winds, 0 to 30 km

Thermopile Pyrgeometer Infrared irradiance 
(4000-55000 nm)

Continuous / KG IR all-sky flux and cloud 
radiative forcing

Thermopile Pyranometer * Solar Irradiance 
(300-4000 nm)

Continuous / KG

Campaigns / UG

Solar all-sky flux and cloud 
radiative forcing

UCASS (balloon-borne) Wide-angle elastic 
scattering 

In low clouds / KG, UG In situ cloud droplet size 
distributions 

All-sky camera * Visible imagery Continuous /KG Cloud fraction
Mini-Lidar Backscatter Continuous / KG Cloud height, thermodynamic 

phase

Antarctic Research Group



Southern Hemisphere Climate System Response to 
Stratospheric Ozone Depletion

PI. Alessandro Damiani

General goals: 
1) assessment of the Antarctic ozone hole influence on the SH 
climate by using satellite observations, reanalysis as well as climate
simulations. Datasets on ozone, radiation, cloudiness, ocean, sea 
ice, and solar activity will be analyzed. Because of the model
limitations, in addition to running specific experiments for attribution
studies, we will adopt a multi-model approach by exploiting simulations
performed in the framework of previous international initiatives (e.g. 
CMIP5, CCMI and so on); 
2) assessment of the site-specific, weather-driven variability of 
surface UV, and improvement of surface UV estimates by using both
satellite estimates and ground-based measurements. We will focus on
surface UV, because it depends not only on ozone, but also on other
major climate parameters (such as clouds and albedo) that are 
expected to change as a consequence of climate change. 



Other charts:
Near-surface air temperature
Precipitation
Precipitable water
Relative vorticity & 500 hPa chart
Air temperature tendency
Winds at 200 hPa & isotacks
Sea level pressure
Pressure tendency
Divergency & 500 hPa chart

Simulation run twice a day
(00 and 12 UTC)
Products every 3 hours
From 0 (analysis) to 120 hours

www.meteochile.gob.cl

DMC, 
Chilean
Weather
Service





General objective
Calculate the geodetic mass balance at Arctowski Icefield and deriving the ice 
mass lost by calving, by means of satellite radar (SAR) image analysis of 
elevation and ice velocity, calving flux at Lange Glacier and Bellingshausen 
Dome on King George Island, ground mass balance measurements, validation 
of the remote sensing data with terrestrial measurements, and projection of 
future changes with a mass balance model based on downscaling of a Regional 
Climate Model.

Project: Calving and mass balance studied by remote sensing, in-situ 
methods and modelling at King George Island
PI: Gino Casassa



IDEAL	is a	multidisciplinary,	synergetic and	highly integrated center.
Our main goal is to	measure and	understand the impacts of	environmental
stressors caused by global	change,	on the productivity of	the marine	ecosystems
in	the Antarctic and	Subantarctic Regions,	and	the implications for the
communities that depend on them.	We hope	this knowledge will contribute to	
solve environmental,	social	and	economic problems of	Chile.

http://www.centroideal.cl/
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Goals
•Characterize atmospheric temperature, 

pressure and humidity (~90 radiosondes, 
coordinated with King Sejong and Great 
Wall Station)
•Measure cloud properties
•Measure and model the radiation budget: 

Solar (UV/Vis) and Terrestrial (Infrared)



Motivation
•Models for climate and weather have biases due 

to incorrect clouds over the Southern Ocean.

•These biases are important locally and also cause 
errors in predictions as far away as the tropics.

•There are few studies of Antarctic clouds, esp. 
over the Peninsula and Southern Ocean



Broadband Infrared 
(pyrgeometer) and 
visible/ultraviolet



Austral summer 2016/2017

Radiosondes
pyrgeometer
UCASS 







Balloon Tracks (a little farther)





Wind Speed (m/s)





2017/01/18



2017/01/18



Atmospheric Profile, 2017/01/18

Temperature RH



Funding Sources
• FONDECYT Preis 1161460 “Characterization of Low Clouds over 

the Antarctic Peninsula and the West Antarctic Ice Sheet 
(WAIS)” 2016-2019
• FONDECYT Preis 1151034 “Reflectivity of Antarctica” 2015-2019
• INACH Preis RT_32-15 “Spectral Radiance in the Antarctic 

Peninsula”, 2016-2019
• FONDECYT Preis 1140239 “Influence of the solar activity on 

the polar environment” 2014-2017
• FONDECYT Preis 3150229 “Ozone variability influence on the 

coupled atmosphere-ocean system” 2014-2017
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