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AMIGOS: Automated Meteorology-Ice-Geophysics Observing Stations



Antarctic Peninsula ice shelf disintegrations

March  7   2002

January 31 2002

S
c
a

m
b

o
s
 e

t 
a

l.
, 
2

0
0

3
 A

n
t.

 R
e

s
. 
S

e
ri

e
s

Hydro-fracture model: (other factors as well…)

Increased surface melting leads to ponding of meltwater and fracturing;

2
Scambos, Hulbe, Fahnestock, 2003 Ant. Res. Series
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Images from Intl. Space Station hand-held camera

looking southwest
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Icebergs  - a way to learn more about ice shelf disintegrations



A43B ponding and breakup

Would the same process happen to icebergs as they drift 
north? 

Scambos et al., 2005 GRL; 2008, J. Glaciol.

Icebergs  - a way to learn more about ice shelf disintegrations



AMIGOS:

Automated
Met-Ice-Geophysics
Observing Stations

• GPS
• Camera

flag lines
accum/ablate
surface events

• Weather data
• Ice melt and 
thickness



13th West Antarctic Ice Sheet 
Workshop,September 5-8 
2007, Algonkian Park, Sterling, 
VA
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Icebergs  - a way to learn more about ice shelf disintegrations



Antarctic Peninsula ice shelf remnant at Scar Inlet  --- destabilizing



‘Glacier’ AMIGOS System, for placement on moving ice

AMIGOS:
Automated Met-Ice-Geophysics

Observing Stations

• Weather data
Vaisala system: wind, temp, press, humid

• compact precision GPS system

(Topcon GRS-1000)

operating 20 min, 4x to 8x /day

• Camera
six images, 2x /day

accum/ablate, surface processes, flag line 

• Thermistor string (12 m)
mean annual temperature

melt penetration into firn

• Albedometer
solar power, surface melt onset

Scambos, Ross, et al., 2013 Annals of Glaciology



AMIGOS and iceGPS sites in the Scar Inlet Area



Flask Glacier AMIGOS System installed 
10 February 2010  (data until March 2016)



Weather and albedo data from Flask AMIGOS, single day

Scambos, Ross, et al., 2013 Annals of Glaciology

~2m wind ~2m Air Temp

Pressure Sky, Snow, Albedo



Monthly mean GPS ice speed data from Scar Inlet AMIGOS, 

2010-2017

Formation of multi-year fast ice in Larsen B embayment (March 2012) has 

stalled ice shelf speed-up; seasonal modulation associated with fast ice 

strength;    Pettit et al., 2017 in prep

late

summer

late

winter

early speed-up,

~2% / year

Post-fast ice;

seasonal oscillations

~2-4% / year



AMIGOS high-resolution camera overlooking the Scar Inlet Area

24 April, 2012

23 November, 2011

Scambos, Ross, et al., 2013 Annals of Glaciology



The new concern:  Ice-Ocean interaction

Scambos, Bell, et al., 2017 Global Planet. Change



AMIGOS-II: designed to study weather, ice, and 

the sub-ice-shelf environment
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Installation of the AMIGOS-II on Nansen Ice Shelf

hot water drill system, camp, team of 5 people.

Ice thickness – 398 m;

Two boreholes required ~7 days; camp and drill set-up required 2 days





AMIGOS-II on Nansen Ice Shelf  --- as installed



AMIGOS-II preliminary fiber-optic data
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Sub-ice shelf cavity:    @ 420m: -1.96°C

@ 718m: -2.05°C

Indicates HSSW from Terra Nova polynya; 

Water flow speeds, 1-2 cm/sec

The station stopped transmitting data on Feb 24, 

but appears to be continuing to collect data



Scambos, Bell, et al., 2017 Global Planet. Change

NERC-NSF Thwaites Program – ~25 proposals submitted (funding ~8)

One of them is:

TARSAN –
Thwaites-Amundsen Regional Survey and Network



Key ice-ocean interaction region: Thwaites – Amundsen

TARSAN –
Thwaites-Amundsen Regional Survey and Network



AMIGOS-III: student-led redesign, instr. upgrades TARSAN proposal



Integrating AMIGOS mooring with AUV and gliders TARSAN proposal
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Thank you



Flask Glacier AMIGOS-3 image set

Scambos, Ross, et al., 2013 Annals of Glaciology



Integrating AMIGOS mooring with AUV and gliders TARSAN proposal







AMIGOS System camera on Scar Inlet and Flask Glacier: 

accumulation pole movies

SCAR Inlet: 
Near-zero net accumulation in 6 months;
Recent minor accumulation (10-20 cm)

Flask Glacier: 
~0.7 m net accumulation in first 6 months;
Recent rapid accumulation of 1m (total 1.7 m)



AMIGOS 2 and 3 Firn Temperature profiles: 

Scar Inlet near the shelf stability limit; Flask is even warmer



AMIGOS and iceGPS sites in the Scar Inlet Area




