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Himalayan glaciers cover about three million
hectares or 17% of the mountain area as compared
to 2.2% in the Swiss Alps. They form the largest
body of ice outside the polar caps and are the source
of water for the innumerable rivers that flow across
the Indo-Gangetic plains. Himalayan glacial
snowfields store about 12,000 km3 of freshwater.
About 15,000 Himalayan glaciers form a unique
reservoir which supports perennial rivers such as
the Indus, Ganga and Brahmaputra which, in turn,
are the lifeline of millions of people in South Asian
countries (Pakistan, Nepal, Bhutan, India and
Bangladesh). The Gangetic basin alone is home to
500 million people, about 10% of the total human
population in the region.

Himalayan glaciers cover about three million
hectares or 17% of the mountain area as compared
to 2.2% in the Swiss Alps. They form part of the
largest body of ice outside the polar caps and are
the a source of water for the innumerable rivers
that flow across the Indo-Gangetic plains.
Himalayan glacial snowfields store abeut—12:000
several thousand km3 of freshwater. About
15,000 Himalayan glaciers form a unique reservoir
which supports perennial rivers such as the Indus,
Ganga and Brahmaputra which, in turn, are the
lifeline of millions of people in South Asian
countries (Pakistan, Nepal, Bhutan, India and
Bangladesh). The Gangetic basin alone is home to
500 million people, about 10% of the total human
populatlon—m—t—he—feg}eﬁ

Glaciers in the Himalaya are receding faster than
in any other part of the world (see Table 10.9) and,
if the present rate continues, the likelihood of them
disappearing by the year 2035 and perhaps sooner
is very high if the Earth keeps warming at the
current rate. Its total area will likely shrink from
the present 500,000 to 100,000 km?2 by the year
2035 (WWTF, 2005).

%he—p%ese&t—é@@—@@@—te—%@—@@@—k—m*—by—%he—ye&f
2035 (WWE_2005). Many Himalayan glaciers
are retreating (Karma et al., 2003; and see
examples in Table 10.9).

The receding and thinning of Himalayan glaciers
can be attributed primarily to the global warming
due to increase in anthropogenic emission of
greenhouse gases. The relatively high population
density near these glaciers and consequent
deforestation and land-use changes have also
adversely affected these glaciers. The 30.2 km long
Gangotri glacier has been receding alarmingly in
recent years (Figure 10.6). Between 1842 and 1935,
the glacier was receding at an average of 7.3 m
every year; the average rate of recession between
1985 and 2001 is about 23 m per year (Hasnain,
2002). The current trends of glacial melts suggest
that the Ganga, Indus, Brahmaputra and other
rivers that criss-cross the northern Indian plain
could likely become seasonal rivers in the near
future as a consequence of climate change and
could likely affect the economies in the region.
Some other glaciers in Asia — such as glaciers
shorter than 4 km length in the Tibetan Plateau —
are projected to disappear and the glaciated areas
located in the headwaters of the Changjiang River
will likely decrease in area by more than 60% (Shen
et al., 2002).

adversely-affected-theseglaciers: The 30.2 km long

Gangotri glacier has been receding alarmingly in
recent years (Figure 10.6). Between1842-and 1935;

Some other glaciers in Asia — such as glaciers
shorter than 4 km length in the Tibetan Plateau —
are projected to disappear and the glaciated areas
located in the headwaters of the Changjiang River
will likely decrease in area by more than 60% (Shen
et al., 2002).
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DR, A Y FAETI<T N FITBU BKIH
KOG RE L, FROKFH NI, F
A BT B W) E DWW HHETHL—FT,
YA, W, HBELICBWTE, HEOHES
DR ROEMAD /NS EwRITF 2. —H,
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LIIMREFT 257259, FAAFY VIV EER
LCBIhoMETIERWAESH 28, Hish
P2 AIVTELTHSEBR YA L) —Tho7z
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I L T 5, EFEL, Bz kil 5
E S ORI E 7z, SRS
7oK B & WARD 2L 0% < 1x, T Jacob
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ORHNAHEEE R 2 & &, R RO B DA
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Yy MV v Ya yCER SN, BFEO RS
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i, eI Y HBIIB W TR 12~13m #EDH
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Bolch et al. (2012) O FiEEEMIF/2. —H TS
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GRACE 7—# 2t 5% &, X DEFERMEZ IR
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Tl&, Sakaietal (2000,2002) AHEEL 7z, e
IKEEIZ BT 2 B EFE RS & LThiT D
Na. FEEIIE (2001) \CX 2fF#HAESIRL T
L. KIEBOZEMHAIZOWTE, ThE
TIZHIBHEINT W2 H 5 T )V A TOKRIF OB
@17 (e.g. Gardelle etal., 2012) &, ZE@hE M DI
—#k72 04 (Fujita and Nuimura, 2011) 72 &3]
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Kéib et al. (2012) OXMZMIIL TV LA
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2 ICESat & SRTM 2515 5 M7=k KihikE 24t (dh/dt) @434 (Gardner ef al., 2013 % 5%).

# 2 Gardneretal. (2013) 25F &7z, 2003 EH 5 2009 LT TOT V7 @ ILBIC B A UL4E
OB (1~4). 2~4 DF— 22OV T, FIHTLOTH:% v Gardner et al. (2013)
DBHEFHELETH S, BE D720, Matsuo and Heki (2010) & Dyrugerov and Meier (2005)
DBHRLTHS (5,6). #71d Gardner et al. (2013) 2SR L7z 20128 — L 72. Matsuo
and Heki (2010) 122WTld Gtyr 25 kgm ™ ?yr '%, Dyrugerov and Meier (2005) 12
Wl kgm 2yr "5 Gtyr ‘%, Gardner et al. (2013) THH X 7= ki iR (120,200 km?)
Ao TRz, 72, Dyrugerov and Meier (2005) OHIRIIE 1996 4E7° 5 2003 4ECTH 5.

Fik E&ILE (Gt yr) B (kg m2yr) | 5 H3THR

1. ICESat -29.0+13.4 —-240 + 110 Gardner et al. (2013)

2. GRACE ~14.0+17.0 117+ 141 Jacob et al. (2012)

3. GRACE —23.0+24.0 —190 = 200 Wouters et al. (2008)

4. Glaciological —86.0 £ 26.0 —720 + 220 Cogley (2009)

5. GRACE —47.0+£24.0 —391 = 200 Matsuo and Heki (2010)

6. Glaciological -44.9 + 56.9 —374+474 Dyurgerov and Meier (2005)

JA L 77 Gardner etal. (2013) TH 5. 2D
L7 VT EIE T, Jacob etal. (2012) DiEH:
HAR, KT of/METIE & ) B OB2R ST
WA, FNTH e BHHMBIHONTIC X 2
(Cogley, 2009) I12HARB E/NS WV, BT TV A
BUF B IEOMIIZBUILBEN (Yao et al., 2012) 21
DT L BT (Gardelle et al., 2012 ; Vincent
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Abstract: In 2009, a report has highlighted inadequacies in a 2007 report by the Intergovernmental Panel
on Climate Change, and then the present status of Himalayan glaciers and their fate are a matter of great
concern. Various studies have been published during the succeeding years, as a consequence of “the
Himalayan Glaciergate”. In this review article, I describe how the inadequate descriptions have been
embedded in the ITPCC report and how the IPCC had corrected the inadequacies. I also present an
overview of relevant studies dealing with Himalayan and/or Asian glaciers in terms of in-situ observation,

modeling, and remote-sensing approaches.
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