SIGHTINGS

Tracking the Karakoram Glaciers

In 2009, Itafian outdoor p.l'mmgmp.l'mr Fabiano Ventura began “On the Trails of the Glaciers,” a project duplicating early 20th-century
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Above is the gathering of the Baltore glacier's great ice streams into a single tongue. The tongue extends beyond the center of this vista by more

than 30 kilometers. Fabiane Ventura used film rather than digital cameras to create images such as this in the Karakoram range. That allowed
him to match the magnification ratio obtained by Vittorio Sella in 1909 and to achieve greater resolution than would be possible using digital
equipment. After scanning 4 x 5-inch photographic plates, Ventura produced digital files containing 320 million pixels, roughly 30 times the
resolution of a consumer digital camera, for each image. Multiple images were used to produce panoramic views such as this one.

A.5. How are Fabiano Ventura's phnmgmphs of these gla- conservative response to climate ::Imnge-—and these etfects

expeditions to remote mountain glaciers. Ventura’s first sf-:r;:' was the Karakoram range, 16500 square kilometers of glaciers and peaks that
iclude K2, Earth’s second-highest mountain. S;umrmg parts of China, India and Pakistan, the Karakoram mnge is the most heavily glaci-
ated area outside this planet’s polar regions. During a 1909 Italian expedition, photographer Vittorio Sella took mumerous much-admired
photographs there. Venbura's new images were kaken from the same poml of tiew as the historical images to enable divect comparisons for
research purposes. The photegraphs could help scientists observe developmenis i glaciers related to global climate change. American Sci-
entist associate editor Catherine Clabby discussed the scientific value of the first skage of Verbura's profect with Kenneth Hewitt of Wilfrid

Laurier University in Canada. An expert on Karakoram glaciers, Hewitt is a member of the project’s scientific commitiee.

A.5. Have glaciers in the Karakoram range been well studied?

K.H. The glaciers have been studied mainly in a few rela-
tively extensive expeditions. The earliest were over 150 years
ago and provide some basis for comparison. The 1909 Ital-
ian expedition brought a huge leap forward with mapping,
observations along many of the high-altitude source areas of
Baltoro glacier, and the outstanding photographs of Vittono.

A.5. The Karakoram glaciers display changes since 1909
that you and other scientists associate with climate change.
Yet the differences are not the dramatic shri nking and melt-
ing observed elsewhere. Can you explain that?

K.H. Glaciers are diminishing in most parts of the world, and
reports of “disappearing glaciers” have come from much of
the Himalaya region, but not the Karakoram. Total glacier
cover there diminished by about 10 percent during the 20th
century, but since the late 1960s there has been little change.
Recently, many glaciers in the higher parts of the range have
thickened and advanced. There have been exceptional num-
bers of glacier surges—sudden, rapid advances of some
kilometers in a few months. The responses certainly reflect
climate change, but they are regionally distinctive responses.
The advances appear to relate to negative feedbacks in the
glacier environment involving increased snowtall or reduced
melting or both. The evidence is largely indirect or model-
driven, but several research efforts using satellite imagery
suggest both increased snowfall at higher elevations and
more storminess and cloud cover in summer, which may re-
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duce melting. If the apparent anomalies result from a warm-
ing globe, it suggests more moisture is transported from
warmer oceans to the highest mountains. Once there, it either
nourishes the glaciers with increased precipitation or protects
them from some melting with more frequent cloudiness.

A.S. Do these glacier advances and surges pose dangers to
people dwelling closest to the Karakoram?

K.H. Given the loss of glaciers elsewhere, sustained glacier
mass in the Karakoram may seem good news, and in certain
respects it 15. But advancing glaciers also bring dangers. They
brought hazards and disasters during the Little lce Age, that
period of global cooling that persisted in this region until the
early 20th century. Hazards back then included glacial lake
outburst floods that reached the heavily populated lowlands.
Ice dams from advancing glaciers off the northern flanks of
K2 remain a threat on the upper Yarkand River. Surges and
terminus advances are confined to the higher parts of the
range where they can block paths but rarely reach inhabited
areas. The greater danger comes from ponds of water cre-
ated dunng glacier advances or within stagnant ice after the
surges end. Outburst floods from these ponds are especially
destructive where they entrain sediment and become de-
bris flows. Because the mountains straddle three countries,
transnational as well as local and national issues arise. About
one million pr;-q:rle live along the upper Indus streams in the
Karakoram and nearby ranges. Tens of millions live down-
stream in the Indus and Yarkand River lowlands, where
snow- and ice- melt waters dominate river flows.

K.H. Observations of changes in glaciers over a century or
more are an invaluable first indicator of what has happﬂm:l
and what needs to be explained. We can see detailed varia-
tions in the margins and surface features of glaciers in these
photographs. The Baltoro glacier is barely 300 meters shorter
than in 1909, but the Biafo glacier is 3,500 meters shorter. The
two glaciers are in the same part of the range, of similar size
and length. However, Biato is ted mainly by direct snowfall
in the huge open basins at its head, while Baltoro is largely
avalanche fed and has a much higher, more rugged water-
shed. There are indications that a higher watershed, ava-
lanche nourishment and heavy debris cover produce a more

ciers useful to scientists? apply to all glaciers advancing at present. High-resolution
photography can also extend analysis of glacier changes to
otherwise inaccessible areas. It supplements satellite imagery,
some of which is amazing, but which is restricted to the re-
cent past and not so good for observing vertical changes. The
higher the resolution of images taken now, the greater the
usefulness of photography for tracking future changes.

For more information about “On the Trails of the Glacters,”
mcluding updates regardmyg a documentary and a photography
exhibnt, visik; hitp.)f w:e!;tr.suHr:*fm:mfﬂ:gJu'm‘a:r'ﬂi.:'rf
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At left is a Vitborio Sella photograph of the terminus of the huge Biafo glacier in 1909, At right is a Fabiano Ventura photograph taken 100 years
later. In 1909, the ice reached acmss the valley, and the Braldu River, carrving the waters of the Baltoro and Panmah glaciers, lowed in tunnels
through the ice or was forced against the mountain wall. The contrast between past and present gives a good 1dea of dramatic changes in the
glacier since the Lintle Ice Age, several centuries of conling and glacier advances that lasted in the Karmkoram until early in the 20th century.
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