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Fig. 1 Arctic northeast passage (purple solid line), northwest passage (red solid line) and trans-Arctic passage (blue solid line)
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NE-I, NE-II and NE-III denote the three segments of the Arctic northeast passage, respectively. NW-I, NW-II and NW-III denote the three segments of the Arc-

tic northwest passage, respectively. The orange dots denote the starting and ending locations of the corresponding segments of the three passages
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Fig. 3 Spatial distribution of the average of 2 m air temperature (a, d, g, j), the average of the low temperature weather probability

(b, e, h, k) and the tendency of the low temperature weather probability (c, f, i, 1) in July to October from 1979 to 2020
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wind weather probability and the huge wave weather probability within region A (a), B (b), C (c) and D (d) in July

during 1979-2020. These tendencies with a significance of more than 90% are given
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Fig. 11 The results of the near-surface meteorological parameters obtained during Xuelong vessel

crossing the Arctic northeast passage in 2012
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a. The time series of sea level pressure, wind speed, wave height and the latitude; b. the time series of air temperature, relative humidity, visibility and the latit-

ude; c. wind rose plot; d. the percentage distribution of different visibility (V)
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Fig. 12 The results of the near-surface meteorological parameters obtained during Xuelong vessel

crossing the Arctic northwest passage in 2017
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a. The time series of sea level pressure, wind speed, wave height and the latitude; b. the time series of air temperature, relative humidity, visibility and the latit-

ude; c. wind rose plot; d. the percentage distribution of different visibility (V)
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Fig. 13 The results of the near-surface meteorological parameters obtained during Xuelong vessel

crossing the trans-Arctic northwest passage in 2012
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a. The time series of sea level pressure, wind speed, wave height and the latitude; b. the time series of air temperature, relative humidity, visibility and the latit-

ude; c. wind rose plot; d. the percentage of distribution different visibility (V)

JE 24 1 003.5 hPa, 5 ik <% 24 991.0 hPa, ~F- 34 XU
8.2 m/s, Fe KX Ay 15 m/s, 33 7a) HH B 19k 7 geml LA 1
KRG R, KU AP P A6 RUE 2, KRGt 7 e xUa) S
PUAC A, SHTRIVA B TR G R . T 40 2 AR X
B, ORI E] SRR, PR B —1.7°C, RS
A-4.2°C, JF 2P UK F-3°C M RIR RS, 71
AHRRRE A 99.3%; W MBI 25 1k F A /D, BEULJE V<1 km
1 AL 6.1%,

2) AR 7-9 H ——rpr e fiip 1 — P X

BRES 1R, 26 SUKREE 8 ik dbtl % g2 4k, Hi 4y

7 UCH R 5% XSO B[R], Y07 F Jb i o A i 1Y
TP B XL B, gt ] #AE T T 7 H TR E 9 H
A (ER 1), 7R B (B2 (] b HAT B4 b — b,
AT UBCE — X SR B R AT G W1

15 4 4% H FLAT YR 70°N DL Ab 25 227 B 3T b 1
REBERGEITEE R AR KA RS & 5 i,
70°N LAt 5 526 35l F- 357 7 1< 9 45 v T 0
7 1011.5 hPa, £5 AL IR 19 B AR F- 3516 g 988.2 hPa,
BT 359 R A S B R 7.0 m/s, 45 M U i A XUk
1) 7 S {E N 16.6 my/s, “F- 35BS LUk i B8 7.4 Y B



26 HEFIR 4%
a 90°
N
85°
800 4
% 75° 4
700 4
650 4
60° - opamp O 0 O 00000 0 - — o 980
SHZH 3H 4H 5H 6H 7H 8H 9H10H11 HI2 HI3HI4HI5 HI6 HI7HI8 H
b 913 1 10 P 10 - 100
9 I -8 - 95
85° 1 ¢ | k 11 11 L 6
7 4 %0
80° 1 ) 1B T i g5
26 41 B L2 b
&
%75%%5 Z | 1 R 2 A A 0 &= 80 m
4 I 20| 45 2
70° <
3 1 H L —4
- 70
o | 21 L -6
65 1 1 Il |
60° 4 0 l ; i -10 L0
JEJ2E| 3 4H 5H 6H 7H 8H 9F 10HI1 HI2 H13 A4 HI5 A6 H17 HIS H
N — e
Do N mIEPE
NW NE PN
3~ X
WNW ENE B8 0~3 .
<
w E S g
v/ =
N A
WSW ESE vE N
<
SW SE -
SSW g SSE
B 14 2017 435 Jo 5 2 i v SR i T 1A i) 30 e AT /< 52 B 25 AT 00 00 245

Fig. 14 The results of the near-surface meteorological parameters obtained during Xuelong vessel

crossing the trans-Arctic northwest passage in 2017
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a. The time series of sea level pressure, wind speed, wave height and the latitude; b. the time series of air temperature, relative humidity, visibility and the latit-

ude; c. wind rose plot; d. the percentage weather of distribution different visibility (V)
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Table 1 Meteorological observation period and the number of
manual observations in the area north of 70 °N during the 7

conventional expeditions
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Fig. 15 Statistics of the near-surface meteorological parameters in the area north of 70°N during the seven conventional expeditions
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a. The blue solid line, the blue dashed line and red solid line represent the mean sea level pressure, the minimum sea level pressure and the mean wind speed, re-

spectively; b. the purple solid line, purple dashed line and blue solid line represent the mean air temperature, the minimum air temperature and the mean relative

humidity, respectively; c. the light purple and dark purple bars represent the numbers of high wind processes with more than level 6 wind and more than level 7

wind, respectively; d. the light grey and dark grey bars represent the percentage of visibility between 1 km and 10 km and less than 1 km, respectively
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Analysis on the characteristics of the temporal and spatial variation
of near-surface meteorological parameters affecting
the navigation in Arctic passage in summer

Tian Zhongxiang ', Sun Hulin', Li Zhigiang', Song Xiaojiang',
Meng Shangl, Chen Zhikun!, LiMin', Li Bingrui2

(1. Key Laboratory of Marine Hazards Forecasting, National Marine Environmental Forecasting Center, Ministry of Natural Resources,
Beijing 100081, China; 2. Polar Research Institute of China, Shanghai 200136, China)

Abstract: Based on the ERAS reanalysis data and the meteorological observation data obtained during Chinese Arc-
tic Research Expeditions, the temporal and spatial variation characteristics of the key near-surface meteorological
parameters that influence ship navigation in the Arctic passages in summer are analyzed. The results show that the
weather conditions in July and August are the most suitable for ship navigation in the Arctic passages. The low tem-
perature, strong wind and huge wave weather increase significantly in September, which impacts ship navigation
greatly. The weather in October is even worse, posing a quit challenge to ship navigation. Low temperature mainly
occurs in the middle of each passage, and strong wind and huge wave are concentrated in the areas at both ends of
the passages. Both the strong wind probability and huge wave probability show a decreasing tendency in the entire
Arctic passages in summer with large interannual changes except for the Norwegian Sea and Barents Sea in Octo-
ber and the central Arctic in summer. According to the observation data, it is found that the northeast passage has

the poorest visibility, the northwest passage has the best visibility, and the trans-Arctic passage has moderate visibility.

Key words: Arctic passage; temperature; wind speed; significant wave height; visibility
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