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Surface snowmelt in Antarctica in 2008, 

as derived from spaceborne passive micro-

wave observations at 19.35 gigahertz, was 40% 

below the average of the period 1987–2007. 

The melting index (MI, a measure of where 

melting occurred and for how long) in 2008 was 

the second-smallest value in the 1987–2008 

period, with 3,465,625 square kilometers 

times days (km2 × days) against the average 

value of 8,407,531 km2 × days (Figure 1a). Melt 

extent (ME, the extent of the area subject to 

melting) in 2008 set a new minimum with 

297,500 square kilometers, against an average 

value of approximately 861,812 square kilo-

meters. The 2008 updated melting index and 

melt extent trends over the whole continent, 

as derived from a linear regression approach, 

are 164,487 km2 × days per year (MI) and 

–11,506 square kilometers per year (ME), 

respectively.

Negative trends for the period 1987–2008 

of the number of melting days (Figure 1b) 

over the Antarctic Peninsula are observed 

at a rate down to –2 days per year for inter-

nal areas and about –0.7 days per year for 

coastal areas. Contrarily, positive trends (up 

to approximately +0.25 days per year) are 

observed on part of the Larsen Ice Shelf.

In East Antarctica, positive trends are 

observed over the Amery, West, Shackleton, 

and Voyeykov ice shelves, with values of up 

to +0.7 days per year for Shackleton and +0.8 

days per year for Amery. Interestingly, the 

latter shows negative trends (down to –0.3 

days per year) for internal areas but positive 

values for coastal areas. 

Large-scale monitoring of ice shelves 

is an important task for many reasons: 

Though ice shelves do not contribute 

directly to sea level rise, they play an 

important role in keeping the warm marine 

air at a distance from glaciers; and recent 

observations also suggest the buttressing 

effect of ice shelves in preventing accel-

eration of ice sheets. An increasing sur-

face snowmelt over ice shelves might lead 

to persisting melt ponds, which, in turn, 

might contribute to ice shelf disintegration 

as liquid water fi lls small surface cracks. 

Depending on the amount of water and the 

depth of a crack, the water can deepen the 

crack and eventually wedge through the 

ice shelf. Along with surface processes, it is 

imperative to focus on verifying hypotheses 

regarding those processes occurring at the 

ice-ocean boundaries, such as, for exam-

ple, the thinning of ice shelves driven by 

ocean-induced melting.
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Conclusions

The Indian Ocean truly is one of the last 

great frontiers of oceanographic research. 

This ocean appears to be particularly vul-

nerable to climate change and anthropo-

genic impacts, yet it has been more than 

a decade since the last coordinated inter-

national study of biogeochemical and eco-

logical processes there. To obtain a better 

understanding of the atmospheric and oce-

anic variability in the IO, the Climate Vari-

ability and Predictability program (CLIVAR) 

and the Global Ocean Observing System 

(GOOS) are currently deploying a basin-

wide observing system in the IO [Interna-

tional CLIVAR Project Offi ce, 2006]. Although 

there are signifi cant challenges, deploy-

ment of an array of more than 30 buoys is 

planned in the open ocean between 20°N 

and 20°S spanning the entire basin. These 

buoys will be accompanied by a variety of 

physical oceanographic survey and mooring 

support cruises. In addition, several nations 

in the IO (most notably India, Oman, and 

Australia) are deploying coastal observing 

systems. 

These systems, in combination with newly 

available research capabilities and technol-

ogies, such as ARGO fl oat measurements 

and an Indian satellite ocean color sensor, 

provide a unique opportunity for staging 

international, interdisciplinary research 

in the IO, which can address many of the 

research questions noted above. Yet there 

are still signifi cant logistical and political 

impediments, especially for U.S. scientists. 

That is, it is diffi cult and costly to deploy 

U.S. research vessels on the other side of the 

world, and many IO rim nations, including 

India, do not allow foreign research vessels 

in their exclusive economic zones. We hope 

this article will help overcome some of these 

barriers and promote coordinated interna-

tional research efforts in the IO to answer 

these important questions.

Figure 2 of this article can be viewed in 

the electronic supplement to this Eos issue 

(http://www.agu.org/eos_elec).
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news
Updated 2008 Surface Snowmelt Trends 
in Antarctica
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b)

Fig. 1. (a) Snowmelt surface melting index (gray) and melt extent (black) over the whole of 
Antarctica between 1987 and 2008. (b) Trend of the number of melting days for the period 
1987–2008.




