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1 150

Fig.1  Location of the 150 glaciers in different parts of the world of which mass balance have been monitored
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Table I ~ Mean mass balance ( MMB) and cumulative mass balance ( CMB) in the ten regions of the world from 1980 to 2011
MMB/mm CMB/mm
-476 -15 240 Gulkana Wolverine
-844 -27 008 Place South Cascade Helm Lemon Creek Peyto
-309 -9 880 Echaurren Norte
-210 -6713 Devon Ice Cap NW  Meighen Ice Cap White
-430 -13 745 Austre Brgggerbreen Midtre Lovénbreen
_57 ~1815  Engabreen Alfotbreen Nigardsbreen Grisubreen Storbreen Hellstugubreen Rembesdalsskika
Storglacitren
-862 —-27 585 Saint Sorlin Sarennes Argentiere Silvretta Gries Vernagtferner Stubacher Sonnblickkees
Kesselwandferner Hintereisferner Careser
-154 -4 930 Djankuat
~110 ~3280  Vodopadniy ( No. 125) Maliy Aktru Leviy Aktru
-464 - 14 858 Ts. Tuyuksuyskiy Uriimqi Glacier No. 1
-397 —-12 688
3
3.1 2(a)
1988
o 2004
-2 355 mm
SR 2( k)
2(h)
% -844 mm
2 1980 -2011 10 ( -397 mm 2 o 1998
) 1998

-2 166 mm
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2 10 1980 -2011
Fig.2  Mass balance changes of the glaciers from 1980 to 2011: the Alaska Range (a) the Pacific Coast Ranges (b) the
Andes (¢) Canadian High Arctic (d) Svalbard (e) Scandinavia (f) the Alps (g) the Caucasus Mountains ( h)

the Altay Mountains (i) the Tien Shan (j) and the average mass balance of the above ten regions ( k)
2( k) .
o -992 ~ 121 mm

2( o Echaurren Norte -210 mm

6 000 mm - - 2(¢
1999 -4 280 mm
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3 10 1980 - 2011
Fig.3  Cumulative mass balance of the glaciers from 1980 to 2011 in Scandinavia (a) the Andes the Caucasus Mountains
and the Altay Mountains (b) the Alaska Range the Pacific Coast Ranges Canadian High Arctic Svalbard the Alps

the Tien Shan (¢) average cumulative mass balance of the above ten regions ( d)

2 37 1980 —1989. 1990 - 1999 20
2000 -2009 °
Table 2 Mean mass balances of the 37 glaciers of the 4(b)
world from 1980 to 1989 from 1990 to 1999 and 10 1980 .
from 2000 to 2009
1980 — 1989 1990 — 1999 2000 —2009
20 80 90

/mm -223 -439 - 668
/mm 769 885 891

/mm -1 862 -2 559 -2 760 ’

. IPCC
/mm 1 966 1 567 1159
( ARS) 100
/mm 3828 4126 3919
0.89 °C 3 10
/% 33 26 20
10
/% 20 0 0
21 10
AAR/% 49 45 38
; 1986 — 2005 2016 - 2035
0.3~0.7 °C 2081 -2100
;20 70 - 90 0.3~4.8°C™ .

; 20 .
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Fig.4 Variations of mean mass balances (a) and mean cumulative mass balances ( b) of the
representative glaciers from 1945 to 2011 "
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Analysis of the changes of glacier mass balances in different
parts of the world from 1980 to 2011

ZHANG Guofei' LI Xiangfei' LI Zhongqin®
( 1. School of Geography Science Nanjing Normal University Nanjing 210023 China; 2. State Key Laboratory of Cryospheric

Science / Tianshan Glaciological Station Northwest Institute of Eco-nvironment and Resources

Chinese Academy of Sciences Lanzhou 730000 China)

Abstract: Most of the glaciers in the world are seriously retreating with the climate warming; mass balances of
the glaciers show a serious mass loss and a negative balance tendency. In this paper based on the new mass bal-
ance data published by the World Glacier Monitoring Service the current status of the glaciers in the world is
summarized and compared; the regional characteristics the change process and the overall tendency of the glac—
ier mass balance changes in different parts of the world as well as the recent contribution of glacier mass balance
to sea level rise are analyzed. The results showed that the global glaciers had experienced an accelerating mass
loss and accelerating shrink and the average glacier thickness had thinned 14 m from 1980 to 2011; the Alps and
the Pacific Coast Ranges were particularly vulnerable where glaciers had thinned about 30 m in average; the av—
erage mass balance changing tendency of the glaciers in different parts of the world had basically consistence with
the general global average tendency; the changes of mass balance had been characterized by typical latitudinal
zonality. Temporally the change process of the mass balance of global glaciers may be divided into fluctuating
positive balance type fluctuating negative balance type and continuous increasing negative balance type. Howev—
er as a whole the general tendency is continuous increasing negative balance. As the global climate warming in
the future the global glaciers will continue to shrink mass loss rate will be increasing negative balance will be
increasing. The contribution of glacier mass balance to sea level rise will be increasing. It is believed that global
temperature rise will be basically in synchrony.

Key words: global glaciers; mass balance; sea level change



