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Fig.1  The 19 first-order glacier regions by Randolph Glacier Inventory ( RGI)
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Table 1  Data sources of glacierized area variation of the 16 first-order glacier regions
/km? /%
01 Chugach Mountains 1952 2007 1 286 -23.0 22
02 North Cascades 1958 1998 117 -7.0 23
Rocky Mountains 1985 2006 880 -16.7 24
Wind River Range 1966 2006 46 -37.7 25
Yukon 1959 2007 11 622 -21.9 26
Rocky Mountains 1985 2005 30 063 -11.1 14
Clemenceau Icefield 1985 2001 313 -13.4 27
Chaba Group 1985 2001 97 -28.9 27
Rocky Mountains 1952 2001 40 -15.0 28
Columbia Mountains 1952 2001 397 -5.0 28
Coast Mountains 1964 2002 2397 -5.0 28
03 Queen Elizabeth Island 1960 2000 107 071 -2.7 29
North Ellesmere 1960 2000 27 556 -3.4 29
Agassiz 1960 2000 21 645 -1.3 29
Axel/Meighen/Melville 1960 2000 12 231 -1.7 29
Prince of Wales 1960 2000 19 558 -0.9 29
South Ellesmere 1960 2000 10 696 -5.9 29
Devon Island 1960 2000 15 344 -4.0 29
04 Bylot Island 1959 2001 5 036 -5.0 30
Barnes Ice Cap 1958 2000 5995 -2.0 29
Penny Ice Cap 1959 2000 6 604 -1.9 29
Terra Nivea 1958 2000 197 -14.0 29
Grinnel Ice Cap 1958 2000 135 -10.9 29
Baffin Island 1975 2000 2 187 -12.5 31
06 four ice caps 1998 2011 1 005 -7.6 32
07 Svalbard 1990 2008 5205 -4.6 33
08 Jostedalbreen 1966 2006 725 -9.0 34
Jotunheimen 1965 2003 230 -12.4 35
Svartisen 1968 1999 518 -1.1 36
10 Ural 1956 2000 9 -22.3 37
Kodar Mountains 1995 2010 7 -40.2 38
Altai Chuya Ridges 1952 2004 284 -19.7 39
Altai 1952 2008 805 -10.2 40
11 Alps 1969 1998 567 -17.1 41
Otztaler Alps 1997 2006 116 -8.2 42
Alps 1973 1999 1171 -16.1 43
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/km? 1%
11 Alps 1985 1998 372 -18.0 43
Pyrenees 1982 2001 6 -52.3 44
Aosta Valley 1975 2005 120 -27.0 45
South Tyrol 1983 2006 137 -31.6 46
Lombardy 1992 1999 117 -10.8 47
13 Altai Mountains 1989 2009 213 -4.2 48
Pskem 1968 2000 220 -19.5 49
2000 2007 177 -6.7 49
TliKungoy 1971 1999 672 -12.2 49
1999 2007 590 -4.1 49
At-Bashi 1968 2000 114 -12.1 49
2000 2007 100 -4.2 49
SE-¥ergana 1968 2000 190 -9.2 49
2000 2007 173 -0.5 49
China 1960 2010 51 766 -18.0 50
Akshiirak 1977 2003 407 -8.6 51
Ala Archa 1981 2003 41 -10.6 51
14 ten basins mean 1962 2004 6 332 -15.8 52
Kang Yatze 1969 2010 96 -14.4 53
Gharwal Himalaya 1968 2006 600 -4.6 54
15 Khumbu Himal 1976 2006 3212 -15.6 55
Khumbu Himal 1962 2005 92 -5.3 56
Sagarmatha National Park 1962 2001 404 -4.9 57
16 Cordillera Coropuna 1955 2003 123 -54.0 58
Cordillera Blanca 1970 2009 136 -28.0 59
Cordillera Vilcanota 1985 2006 297 -33.2 60
Quelcaya Ice Cap 1985 2009 43 -23.1 60
Puncack Jaya 1942 2002 2 -78.3 61
six mountain ranges 1959 2002 46 -48.1 62
Cordillera Blanca 1970 2003 665 -22.4 63
Kilimandscharo 1962 2011 7 -76.0 64
17 Gran Campo Nevado 1942 2002 253 -14.4 65
San Lorenzo Mountains 1985 2008 207 -13.4 66
Patagonia 1986 2011 22 717 -4.3 67
Northern Patagonia Icefield 1979 2001 4093 -3.4 68
Aconcagua Basin 1955 2003 151 -19.9 69
18 Southern Alps 1978 2002 513 -16.6 70
19 Kerguelen Island 1963 2001 703 -21.0 71
King George Island 1956 1995 1 250 -7.0 72
1.2 N [ERAR
1.2.1 RGI
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Table 2 Number and area of glaciers of the 19 first-order glacier regions

/ 1% /km? 1% 1%
01 27 108 12.6 86 725 12.3 4.3
02 18 855 8.8 14 524 2.1 9.2
03 4 556 2.1 105 111 14.9 2.7
04 7 415 3.4 40 888 5.8 4.4
05 19 306 9.0 89 717 12.7 4.4
06 568 0.3 11 060 1.6 2.5
07 1 615 0.8 33 959 4.8 3.1
08 3417 1.6 2 949 0.4 9.3
09 1 069 0.5 51592 7.3 2.7
10 5151 2.4 2 410 0.3 11.0
11 3927 1.8 2 092 0.3 9.8
12 1 888 0.9 1307 0.2 10.2
13 54 429 25.3 49 303 7.0 8.7
14 27 988 13.0 33 568 4.8 7.2
15 13 119 6.1 14 734 2.1 8.6
16 2 939 1.4 2 341 0.3 10.0
17 15 908 7.4 29 429 4.2 5.3
18 3537 1.6 1162 0.2 11.4
19 2752 1.3 132 867 18.8 1.8
215 547 100.0 705 739 100.0 4.2
1.2.2 (%) -
. 1960 o,
. . U ﬂ( 7-1960) U
" " As _ Swor 5 [ Az, ad
AC = Z S (ia ) (2) S ~ & Sea = DS/- X /AS- g (3)
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» Sker RG16.0 ! ages of area changes APAC) .
( kmz) » Sk 16 O As; O
(km?); j apac = Aoy Sug O =L 0
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; s 1 ] U Sog‘ + Atij(tmj - 1960) [
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Table 3 Statistics of number and area of glaciers in
different area ranks all around the world
50
[km? / 1% /km? 1% 11.3%
<1 170 610 79.15 43 599 6.2 1960
=1~10 38 021 17.64 108 082 15.3
0.35% . 50
=10 ~100 5 954 2.76 166 817 23.6 (
=100 ~ 1 000 886 0.41 239 209 33.9 2)
=1 000 76 0.04 148 032 21.0 ( 2. 28%) 7
215 547 100. 00 705 739 100.0

(0.07%)
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Table 4  Number and area of glaciers in different area ranks of the 19 first-order glacier regions

/km?
<1 =1~10 =10 ~100 =100 ~1 000 =1 000
/ /km? / /km? / /km? / /km? /km?
21 427 6 378 4924 12 770 613 18 475 137 35 601 7 13 501
16 094 3 634 2611 6 862 146 3137 4 891
1779 798 1 804 6 341 804 24 497 150 43 721 19 29 754
4375 1507 2 433 7927 554 14 569 51 13 062 2 3823
13 089 3621 4811 15 788 1286 36 806 119 25 965 1 7538
356 121 147 533 42 1520 19 3768 4 5118
608 297 656 2282 269 9 546 80 19 512 2 2322
2 843 678 532 1504 42 767
149 94 448 1732 350 12 360 119 33717 3 3 689
4 692 865 438 1118 21 427
3 520 522 380 1 044 27 526
1 605 384 267 662 16 261
45815 11735 8 029 20 453 565 13 010 20 4105
23 390 5732 4183 11243 390 9411 24 6 104 1 1078
10 379 3041 2519 6728 219 4 664 2 301
2311 536 615 1 656 13 149
13 141 2 830 2472 6 751 254 6 536 40 12 077 1 1235
3377 468 143 333 17 361
1 660 358 609 2 355 326 9795 121 40 385 36 79 974
170 610 43 599 38021 108 082 5954 166 817 886 239 209 76 148 032
2 16 1960

Fig.2  The APAC of glaciers in the 16 first-order glacier regions since 1960
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Fig.3 Estimated glacierized area loss percentages based on glacier mass balance observations from 2001 to 2010 ’
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The global glacierized area: current situation and recent change
based on the Randolph Glacier Inventory
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Abstract: Based on the Randolph Glacier Inventory ( RGI 6.0) published in 2017 current situation and recent
change of global glacierized area were analyzed with reference to the statistics of glacierized area change in 16
first-order glacier regions of RGI. The results show that there are 215 547 glaciers covering an area of 705 739
km” all around the world ( excluding the Antarctic and Greenland ice sheets) with an uncertainty of 4.2% . The
number of glaciers with the area below 1 km” reaches 170 610 and accounts for the majority part ( 79.15%) of
glaciers in the world. Glaciers with area above 100 km” are totaled as 387 241 km” and constitute the main part
(54.9%) of the world’s glaciers. The 45. 5% of total glacierized area is in Arctic regions ( Arctic Canada
North Arctic Canada South Greenland Periphery Svalbard and Jan Mayen and Russian Arctic) and 18.8% in
Antarctica and Sub Antarctic Islands. Glacierized area in High Asia accounts for 13.8% and that in Alaska for
12.3% . The area-weighted shrinking rate of global glacier was 11.3% and the interpolated annual percentages of
area changes ( APAC) of global glacier has been 0.35% since 1960. There is a significant regional difference in
the magnitude of the APAC of glacierized area with a difference of more than 30 times between the fastest one
in low latitudes area (2.28%) and the slowest one in Arctic Canada North area (0.07%) . Owing to lack of
multiple global glacier inventories for comparison quantitative studies of global-scale glacier change will contin—
ue to be the focus in the future.
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