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Table 1  Distribution of the referenced glaciers in various regions

Gulkana glacier Wolverine glacier Lemon Creek glacier

Place glacier South Cascade glacier Helm glacier Peyto glacier Columbia (2057) glacier
Echaurren Norte glacier

Devon Ice Cap NW  Meighen Ice Cap Melville South Ice Cap White glacier

Austre Broeggerbreen glacier Midtre Lovénbreen glacier

Engabreen glacier Alfotbreen glacier Nigardsbreen glacier Grasubreen glacier Storbreen glacier Hellstu—

gubreen glacier Remebesdalsskaaka glacier Storglaciaeren glacier

Saint Sorlin glacier Sarennes glacier Argentiére glacier Silvretta glacier Gries glacier Stubacher glacier
Sonnblickkees glacier Vernagtferner glacier Kesselwandferner glacier Hintereisferner glacier Careser

glacier Wurtenkees glacier
Djankuat glacier
No. 125 ( Vodopadniy) glacier Maliy Aktru glacier Leviy Aktru glacier

Ts. Tuyuksuyskiy glacier Uriimqi Glacier No. 1 glacier
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Table 2 Cumulative net mass balance ( CNB) and annual mean net mass balance ( MNB) of the 40 referenced glaciers
CNB/mm MNB/mm
Gulkana glacier 63.28° N 145.42° W 1984 -2014 =778 -25672
Wolverine glacier 60.41° N 148.90° W 1984 -2014 —-585 —-19 295
Place glacier 50.42° N 122.60° W 1984 -2015 -1037 -33176
South Cascade glacier 48.350° N 121.05° W 1984 -2012 -754 —-21 860
Helm glacier 49.957° N 122.98° W 1984 -2015 -1334 —-41 365
Lemon Creek glacier 58.38° N 134.34° W 1984 -2015 - 645 —-21 288
Peyto glacier 51.65° N 116.56° W 1984 -2015 -867 -26 874
Columbia (2057) glacier 49.963° N 121.34° W 1984 -2015 -495 —-15 840
Echaurren Norte glacier 33.53° S 70.13° W 1984 -2015 -611 -20 174
Devon Ice Cap NW 75.04° N 83.25° W 1984 -2014 -204 -6735
Meighen Ice Cap 79.95° N 99.13° W 1984 -2014 -183 -5 842
White glacier 79.45° N 90.69° W 1984 -2014 -312 -9976
Melville South Ice Cap 75.04° N 115° E 1984 -2013 -407 -13 009
Austre Broeggerbreen glacier 78.88° N 11.83° E 1984 -2016 -499 —-15 963
Midtre Lovénbreen glacier 78.88° N 12.04E 1984 -2016 -390 —-14 222
Engabreen glacier 66.65° N 13.85° E 1984 -2016 297 9 850
Alfotbreen glacier 61.75° N 5.65° E 1984 -2016 66 2182
Nigardsbreen glacier 61.72° N 7.13° E 1984 -2016 444 14 656
Grasubreen glacier 61.65° N 8.06° E 1984 -2016 —-425 —-14 025
Storglaciaeren glacier 61.57° N 8.13° E 1984 -2016 —-423 -13972
Hellstugubreen glacier 61.56° N 8.44° E 1984 -2016 -480 —-15 828
Remebesdalsskaaka glacier 60.53° N 7.368° E 1984 -2016 54 1798
Storbreen glacier 67.90° N 18.568° E 1984 -2016 -150 -4 940
Saint Sorlin glacier 45.16° N 6.1602° E 1984 -2016 -1294 -40 106
Sarennes glacier 45.11° N 6.1285° E 1984 -2016 -1738 -57 357
Argentiere glacier 45.95° N 6.98° E 1984 -2016 - 868 —-26 898
Silvretta glacier 46.85° N 10.08° E 1984 -2016 - 653 —-21 542
Gries glacier 46.44° N 8.33° E 1984 -2016 -1128 -37 229
Sonnblickkees glacier 47.13° N 12.06° E 1984 -2016 -767 -25313
Vernagtferner glacier 46.88° N 10.82° E 1984 -2016 - 656 -21 662
Kesselwandferner glacier 46.83° N 10.79° E 1984 -2016 -312 -9 042
Hintereisferner glacier 46.08° N 10.77° E 1984 -2016 -932 -30772
Careser glacier 46.45° N 10.70° E 1984 -2016 - 1468 —48 435
Wurtenkees glacier 47.03° N 13.01° E 1984 -2016 - 888 —-26 640
Djankuat glacier 43.19° N 42.76° E 1984 -2015 -293 -9 660
No. 125 ( Vodopadniy) glacier ~ 50.04° N 87.78° E 1984 - 2012 -133 -3 850
Maliy Aktru glacier 50.04° N 87.74° E 1984 -2012 -122 -3550
Leviy Aktru glacier 50.08° N 87.749° E 1984 -2012 -168 -4 880
Ts. Tuyuksuyskiy glacier 43.05° N 77.08° E 1984 -2016 -479 -15 822
Uriimqi Glacier No. 1 glacier 43.11° N 86.81° E 1984 -2016 -525 -17 339
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influence on mass balance of northern North Atlantic region land—

Temporal and spatial variation characteristics of mass balance of
global reference glaciers from 1984 through 2016

LIANG Pengbin' LI Zhongqin'> ZHANG Hui’ WANG Feiteng® MU Jianxin'  HE Haidi'
( 1. College of Geography and Environment Sciences Northwest Normal University Lanzhou 730070 China ; 2. State Key Laboratory of
Cryospheric Sciences/Tianshan Glaciological Station Northwest Institute of Eco-nvironment and Resources

Chinese Academy of Sciences Lanzhou 730000 China)

Abstract: Based on the glacier mass balance data released by the World Glacier Monitoring Service variation of
40 reference glacier mass balances all over the world were analyzed. It was found that since 1984 36 of the 40
reference glaciers have retreated especially in the middle latitude regions global glaciers have shown a trend of
accelerated ablation after 2000 with a multi-year average of mass balance of —563 mm and a cumulative mass
balance of —18 590 mm. The decadal mean mass balance of global reference glaciers have been descending step
by step and the mass balance declining by about 200 mm every ten years especially from 1990 to 2010. Due to
the different regional climate change and the different response of glaciers to climate the glacier mass balance
has shown significant regional characteristics and the mass balance has gradually increased from north to south
showing typical latitude and longitude features. Temperature is the main factor controlling the glacier mass bal-
ance change the variation process of mass balance has been usually associated with climate fluctuation in each
regions.

Key words: glacier; mass balance; cumulative mass balance; temporal and spatial variation; control mechanism



