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Fig. 1 Geography of the Arctic Ocean and
location of tide gauges
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Fig. 2 Time span of the tide gauge records along the coast of
the Arctic Ocean (see appendix for detailed information

of the tide gauges)
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Table 1 Comparison of monthly sea surface height anomaly from altimeter and tide gauges

wian B5 an wen e HE BN WOTK Wb 0E bR R
SANNIKOVA 602 74.7°N, 138.9°E 11 17 0.31 1201 0.35(0.01) 11 0.17 829  0.27(0.10)
PEVEK 606 69.7°N, 170.3°E 10 78 0.30 988  0.48(0.01) 89 0.22 8.16  0.42(0.01)
DUNAI 640 73.9°N, 124.5°E 8 83 0.15 7.15  0.38(0.01) 111 0.08 6.24  0.22(0.03)
KOTELNYI 641 76.0°N, 137.9°E 11 72 0.28 836  0.40(0.01) 100 0.17 582 0.35(0.01)
KIGILIAH 642 73.3°N, 140.0°E 11 111 0.65 12.93  0.66(0.01) 111 0.31 829  0.50(0.01)
HrEERERREOREE 10 72 0.34 10.07 0.45 84 0.19 7.36 0.35
AMDERMA 599  69.8°N, 61.7°E 11 22 0.40 839  0.59(0.01) 133 0.25 588  0.54(0.01)
UST 600  69.3°N, 64.5°E 11 83 0.17 10.09  0.24(0.01) 111 0.17 647  0.38(0.01)
STERLEGOVA 612  75.4°N, 88.9°E 10 122 0.26 9.63  0.44(0.01) 100 0.15 946  0.27(0.01)
IZVESTIA 728 76.0°N, 83.0°E 11 27 0.37 828  0.53(0.01) 0 0.26 762 0.41(0.01)
GOLOMIANYI 729  79.6°N, 90.6°E 8 16 0.21 484  0.32(0.01) 122 0.24 6.71  0.26(0.01)
Wby 11 54 0.28 8.25 0.42 93 0.21 7.23 0.37
VARDO 524 70.4°N,31.1°E 12 122 0.44 534 0.63(0.01) 122 0.54 6.18  0.67(0.01)
HAMMERFEST 758 70.7°N, 23.7°E 12 50 0.43 533 0.65(0.01) 133 0.56 6.94  0.64(0.01)
HONNINGSVAG 1267 71.0°N, 26.0°E 12 111 0.42 5.08  0.63(0.01) 0 0.57 6.74  0.64(0.01)
Y -2 12 94 0.43 525 0.64 85 0.56 6.62 0.65
TUKTOYAKTUK 1000 69.4°N, 227.0°E 12 111 0.31 6.95  0.62(0.01) 56 0.17 8.81  027(0.01)
ALASKA 1857 70.4°N,211.5°E 12 167 0.29 504  0.63(0.01) 111 0.16 770 0.23(0.01)
PR 12 139 0.30 6.00 0.63 84 0.17 8.26 0.25
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Fig. 4 Standard deviation of monthly sea surface height anomaly
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Table A1 Main information of tide gauges along the Arctic Ocean

e W A, “hE 2P RS PUMIEES ¢
1 KABELVAG 45 68.213°N 14.482°E NOR 91
2 OULU / ULEABORG 79 65.04°N 25.418°E FIN 11
3 KEMI 229 65.673°N 24.515°E FIN 1
4 NARVIK 312 68.428°N 17.426°E NOR 81
5 LINAKHAMARI 365 69.65°N 31.367°E RUS 25
6 ANDENES 425 69.326°N 16.135°E NOR 41
7 BERLEVAG 442 70.85°N 29.1°E NOR 11
8 VARDO 524 70.375°N 31.104°E NOR 1
9 EVENSKIJAER 531 68.583°N 16.55°E NOR 71
10 BARENTSBURG 541 78.067°N 14.25°E SIM 1
11 BARENTSBURG II (SPITSBERGEN) 547 78.067°N 14.25°E SIM 2
12 BODO 562 67.288°N 14.391°E NOR 101
13 TIKSI (TIKSI BUKHTA) 569 71.583°N 128.917°E RUS 447
14 AMDERMA 599 69.75°N 61.7°E RUS 310
15 UST KARA 600 69.25°N 64.517°E RUS 315
16 FEDOROVA (CHELUSKIN MYS) 601 77.717°N 104.3°E RUS 392
17 SANNIKOVA (SANNIKOVA PROLIV) 602 74.667°N 138.9°E RUS 480
18 SHALAUROVA (SHALAUROVA MYS) 603 73.183°N 143.233°E RUS 516
19 AMBARCHIK 604 69.617°N 162.3°E RUS 535
20 RAU-CHUA 605 69.5°N 166.583°E RUS 556
21 PEVEK 606 69.7°N 170.25°E RUS 567
22 VANKAREM 607 67.833°N 175.833°W RUS 630
23 VRANGELIA (VRANGELIA OSTROV) 608 70.983°N 178.483°W RUS 620
24 MALYE KARMAKULY 609 72.367°N 52.7°E RUS 16
25 UST OLENEK 610 73°N 119.867°E RUS 435
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26 DIKSON 611 73.5°N 80.4°E RUS 345
27 STERLEGOVA (STERLEGOVA MYS) 612 75.417°N 88.9°E RUS 365
28 NETTEN 613 66.967°N 171.933°W RUS 650
29 PRAVDY (PRAVDY OSTROV) 615 76.267°N 94.767°E RUS 378
30 MYS SHMIDTA 616 68.9°N 179.367°W RUS 610
31 RATMANOVA 617 65.85°N 169.133°W RUS 670
32 MALYI TAIMYR (MALYI TAIMYR OSTROV) 620 78.083°N 106.817°E RUS 414
33 KOLUCHIN 621 67.483°N 174.65°W RUS 640
34 UGORSKII SHAR (UGORSKII SHAR PROLIV) 622 69.817°N 60.75°E RUS 308
35 DUNAI (DUNAI OSTROV) 640 73.933°N 124.5°E RUS 440
36 KOTELNYI (KOTELNYT OSTROV) 641 76°N 137.867°E RUS 475
37 KIGILIAH 642 73.333°N 139.867°E RUS 485
38 ANDREIA (ANDREIA OSTROV) 646 76.8°N 110.75°E RUS 410
39 ZHELANIA 11 (ZHELANIA MYS) 647 76.95°N 68.55°E RUS 321
40 GEIBERGA (GEIBERGA OSTROV) 648 77.6°N 101.517°E RUS 387
41 MUOSTAH ( MUOSTAH OSTROV) 649 71.55°N 130.033°E RUS 455
42 CHETYREHSTOLBOVOI 650 70.633°N 162.483°E RUS 550
43 BOLVANSKII NOS (FEDOROVA) 651 70.45°N 59.083°E RUS 305
44 PREOBRAZHENIA (PREOBRAZHENIA OSTROV) 652 74.667°N 112.933°E RUS 418
45 POPOVA (BELYI OSTROV) 653 73.333°N 70.05°E RUS 325
46 LESKINA (LESKINA MYS) 654 72.317°N 79.567°E RUS 340
47 RUSSKII (RUSSKII OSTROV) 655 77.167°N 96.433°E RUS 380
48 SOLNECHNAIA (SOLNECHNAIA BUKHTA) 656 78.2°N 103.267°E RUS 390
49 SVIATOI NOS (SVIATOI NOS MYS) 657 72.833°N 140.733°E RUS 397
50 ZEMLIA BUNGE 658 74.883°N 142.117°E RUS 510
51 MARII PRONCHISHEVOI (BUKHTA) 667 75.533°N 113.433°E RUS 420
52 TROMSO 680 69.647°N 18.961°E NOR 31

53 HARSTAD 681 68.801°N 16.548°E NOR 61

54 MURMANSK 684 68.967°N 33.05°E RUS 18
55 MURMANSK II 687 68.967°N 33.05°E RUS 19
56 VISE (VISE OSTROV) 704 79.5°N 76.983°E RUS 338
57 UEDINENIA (UEDINENIA OSTROV) 707 77.5°N 82.2°E RUS 348
58 BILLINGA 708 69.883°N 175.767°E RUS 578
59 UADEI 709 71.517°N 136.417°E RUS 468
60 RUSSKAIA GAVAN II 710 76.183°N 62.583°E RUS 3

61 RUSSKAYA GAVAN 711 76.2°N 62.583°E RUS 1
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62 IZVESTIA TSIK (IZVESTIA TSIK OSTROVA) 728 75.95°N 82.95°E RUS 360
63 GOLOMIANYI (GOLOMIANYI OSTROV) 729 79.55°N 90.617°E RUS 374
64 AION 730 69.933°N 167.983°E RUS 560
65 MORZHOVAIA (HARASAVEIMYS) 732 71.417°N 67.583°E RUS 318
66 ISACHENKO (ISACHENKO OSTROV) 734 77.15°N 89.2°E RUS 370
67 BUORHAIA (BUORHAIA MYS) 735 71.95°N 132.767°E RUS 464
68 KOSYSTYI (KOSYSTYI MYS) 736 73.65°N 109.733°E RUS 394
69 KRASNOFLOTSKIE (KRASNOFLOTSKIE OSTROVA) 738 78.6°N 98.833°E RUS 385
70 MALYSHEVA (MALYSHEVA OSTROV) 741 72.067°N 129.833°E RUS 452
71 HAMMERFEST 758 70.665°N 23.683°E NOR 21

72 TADIBE-IAHA 767 70.367°N 72.567°E RUS 328
73 MOSJOEN 781 65.85°N 13.2°E NOR 121
74 TERPIAI-TUMSA 790 73.55°N 118.667°E RUS 430
75 VALKARKAI 792 70.083°N 170.933°E RUS 570
76 NEMKOVA (NEMKOVA OSTROV) 797 71.417°N 150.75°E RUS 521
77 BRONNOYSUND 803 65.483°N 12.217°E NOR 131
78 BELYINOS 859 69.6°N 60.217°E RUS 7

79 RESOLUTE 863 74.683°N 94.883°W CAN 151
80 SOPOCHNAIA KARGA 917 71.867°N 82.7°E RUS 351
81 ZHOHOVA (ZHOHOVA OSTROV) 937 76.15°N 152.833°E RUS 528
82 TUKTOYAKTUK 1000 69.417°N 132.967°W CAN 211
83 PESCHANYT (PESCHANYI MYS) 1006 79.433°N 102.483°E RUS 405
84 KRENKELIA (HEISA OSTROV) 1012 80.617°N 58.05°E RUS 14
85 SAGYLLAH-ARY 1019 73.15°N 128.883°E RUS 443
86 ALERT 1110 82.49°N 62.32°W CAN 162
87 ANTIPAIUTA 1128 69.083°N 76.85°E RUS 335
88 CAMBRIDGE BAY 1132 69.117°N 105.067°W CAN 191
89 SANDNESSJOEN 1137 66.017°N 12.633°E NOR 117
90 SE-LAHA 1200 70.15°N 72.567°E RUS 331
91 VADSO 1257 70.067°N 29.75°E NOR 5

92 HONNINGSVAG 1267 70.98°N 25.973°E NOR 15

93 CAPE PARRY 1282 70.15°N 124.667°W CAN 201
94 BYKOV MYS (BYKOV MYS) 1399 72°N 129.117°E RUS 449
95 NY-ALESUND 1421 78.929°N 11.938°E SIM 21

96 NAIBA 1497 70.85°N 130.75°E RUS 460
97 ANABAR 1780 73.217°N 113.5°E RUS 425
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98 LITTLE CORNWALLIS ISLAND 1822 75.383°N 96.95°W CAN 156
99 PRUDHOE BAY, ALASKA 1857 70.4°N 148.527°W USA 2

100 ULUKHAII; gfﬁf;o)RMERLY 1930 70.736°N 117.761°W CAN 199
101 QIKIQTARJUAQ 1935 67.867°N 64.117°W CAN 135
102 BUGRINO 2025 68.8°N 49.333°E RUS 10
103 MYS PIKSHUEVA 2026 69.55°N 32.433°E RUS 30
104 POLYARNIY 2027 69.2°N 33.483°E RUS 20
105 TERIBERKA 2028 69.2°N 35.117°E RUS 23
106 KALIX 2101 65.697°N 23.096°E SWE 205
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Characteristics of the sea level in the Arctic Ocean based
on observation data from 2003 to 2014

ZhengLuxil’“, ChenMeixiangl’z, Ren Jie“?, YuJialin"?, ChenYujiel’z, Ji Tao*, WangXuezhul’z, YangJie5

(1. Key Laboratory of Marine Hazards Forecasting, Ministry of Natural Resources, Hohai University, Nanjing 210024, China; 2. College of
Oceanography, Hohai University, Nanjing 210024, China; 3. School of Oceanography, Shanghai Jiao Tong University, Shanghai 200240,
China; 4. College of Environment, Hohai University, Nanjing 210024, China; 5. College of Harbour, Coastal and Offshore Engineering,
Hohai University, Nanjing 210024, China)

Abstract: Three monthly altimeter datasets of the Arctic Ocean are compared in this paper. The datasets provided
by the Centre for Polar Observation and Modelling (CPOM) and Technical University of Denmark (DTU) are found
to be consistent with each other and due to their high spapce coverage, are more suitable for the study of the sea
level variation in the Arctic Ocean, the former is better in terms of spatial resolution, smoothness, and consistency
with the tide gauge observation. Based on the data of both altimeter and tide gauge, the temporal and spatial charac-
teristics of sea level in the Arctic Ocean are analyzed and the results show that the climatological sea level in the
Arctic Ocean is represented by the striking contrast between the high values in the Canadian Basin and low values
in the Eurasian basin. The variation of sea level in the Arctic Ocean is dominated by the seasonal variability and
low-frequency variability associated with the Arctic Oscillation, large amplitudes of both the seasonal and inter-an-
nual sea level variability are found in the Canadian Basin, and large seasonal variability occurs along the coast of
Russia. During the period 2003—2014, the mean sea level of the Arctic Ocean is rising with the largest rising rate is
found in the Canadian Basin, while the sea level in the Russian coastal area is declining slightly. It is also found that
large uncertainty exists in the altimetry products of the Canadian Basin and the coast of Russia, as the difference
both between altimetry products and between altimeter and tide gauge data cannot be ignored, data in these areas

should be used with caution.

Key words: Arctic Ocean; sea level; seasonal variability; low-frequency variability; Arctic Oscillation
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