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1. Rationale

e Key Problems:

\_

o Need to understand future contribution of AP glaciers to sea level rise;
o Lack of detailed glacier observations & inventories on the northern AP;
o Long-term glacier response to ice shelf collapse is poorly understood.

« Recent rapid rise in air temperature over the Antarctic Peninsula (AP), resulting in the collapse of several major
ice shelves (e.g. Larsen B and the Prince Gustav Ice Shelf). The area is therefore very sensitive to climate
change. Air temperatures are predicted to continue to rise.

* Prince Gustav Ice Shelf disintegrated in 1995, resulting in the recession of feeder glaciers. Ice-shelf removal was
followed by accelerated flow and recession of tributary glaciers (Glasser et al. 2011).

Retreat of the Prince Gustav Ice
Shelf, which collapsed
dramatically in 1995. This was
followed by tidewater glacier
acceleration and recession.
From: Cook and Vaughan, 2010.
The Cryosphere 4, 77-98.
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2. Aims

Aim: To inventory, classify and parameterise the glaciers of the northern
Antarctic Peninsula.

Objectives:

1. Map the length and area of each individual glacier in 1988,
1997, 2001 and 2009;

2. Identify parameters (coordinates, elevation, slope, aspect,
moraines, classification, equilibrium line altitude, hypsometry,
terminal environment, tongue, geomorphology etc).

3. Establish rates of recession, analyse spatial and temporal
trends and controls thereupon. J
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4. Glacier Inventory Results

We provided important new data regarding northern Antarctic Peninsula glaciers. James Ross Island is 75 % glacierised — a
5 % reduction since the first survey in 1977 (Rabassa et al. 1982).

The largest glaciers occur on Trinity Peninsula, where just 20 glaciers occupy most of the glacierised area.
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ELA is predicted from a number of topographic variables (AAR, toe
to headwall ratio, median altitude).

The terminal environment of a tidewater glacier (floating, grounded,

recession, and is an important parameter for numerical simulations.
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5.1 Land Terminating Glaciers

% Glacier change for selected land-terminating glaciers < 1 km2,
James Ross Island
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Shrinkage of land-terminating glaciers on James Ross Island

5. Analysis of Glacier Chang
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e 5.2 Tidewater Glaciers

Rates of glacier length change on Trinity Peninsula

Peninsula, the glaciers display asymmetry over their surface area, which may be a result of solar radiation and topographic shading. /
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N /6. Discussion and conclusions

 Thisis the first research to document the changes in all the glaciers in the region during and after ice-shelf
disintegration.

* We parameterised for the first time the characteristics of 194 glaciers.

balance data.

¢ Peninsula is a zone of rapid warming, which has resulted in the collapse of the Prince Gustav

could be reached in this region by 2040, and could result in a rise in ELA position of 204 m.

104 glaciers on James Ross Island cover 1781 km?
62 glaciers on Trinity Peninsula cover 5827 km?
24 glaciers on Vega Island cover 365 km?

4 island ice caps cover 365 km?

equilibrium line altitudes were calculated for the first time, but require testing against mass

ree eras in the study: 1988-1997 (ice-shelf collapse era); 1997-2001 (period of immediate
; 2001-2009 (period of stabilisation and development of new boundary conditions).

aciers have retreated during the study period, but:

Small land-terminating glaciers retreated fastest 1988-2001;

Ice-shelf tributary glaciers also retreated fastest 1988-2001;

On the eastern Trinity Peninsula, glacier recession accelerated after 2001;

0:00 B GUR 19882001 M GIR 2001-2009 o — o On the western Trinity Peninsula, there has been little glacier recession.
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%:? 0,050 | o Glacier recession on the eastern Trinity Peninsula is accelerating, probably due to rising
g | atmospheric and sea-surface temperatures.
%:s 0.100 o The recession of floating glaciers on eastern Trinity Peninsula may slow once these glaciers
gf’ LR reach their grounding lines.
E o é‘ji{% Different annualised glacier recession rates. o The c-oIIa.pse of t.he Prince Gustav Ice Shelf affected local climate, causing sensitive land-
g w0 Glaciers in red retreated fastest. terminating glaciers to retreat faster 1988 to 2001;
e P . o o Inter-catchment variability in glacier recession is controlled by hypsometry and whether the
e E‘”;‘g In Panel Q, glziluers in blue retreated fastest 1988- glacier tongue is floating;
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oo T _ Glaciers on the western Trinity Peninsula have had fjord mouths and reached a new dynamic equilibrium. They are likely to stabilise once they
Land-terminating glaciers on James Ross Island had their most only very low recession rates. Glaciers on the have reached their grounding lines, and will retreat in concert with the rest of the eastern
ol RV TS (o1f (TSRO ol At A eastern Trinity Peninsula generally retreated faster peninsula.
This may be due to the climatological impact of the collapse of 2001-2009. Ice-shelf tributary glaciers retreated o The low-lying flat, glacier tongues on James Ross Island means that the tidewater cirque
\the Prince Gustav Ice Shelf fastest 1988-2001. / \ glaciers may retreat very rapidly if the ELA rises as a result of climate change. J
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