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Influence of sea ice on wave intensity during an arctic storm in
Beaufort-Mackenzie Sea area
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Abstract: To clarify the wave properties at different locations in the Beaufort-Mackenzie Sea area when sea ice varied significantly
under violent storm condition, based on the observed winds, waves and daily sea ice data of one of northwest arctic storm ( Oct. 5-8,
2008 ) during open water season in the Beaufort-Mackenzie Sea area, changes of sea ice concentration, developing stage and sea ice
size are studied. Waves are simulated with SWAN model under dramatic variations of wind velocity, wind direction and sea ice during
the storm, and comparison study is also carried out between model simulations with sea ice mode covering realistic sea ice information
(sea ice concentration, development stage and size information) and different sea ice concentrations as model boundary. The results
show that reasonable simulation results are obtained in areas off sea ice cover region by using the two sea ice modes; sea ice mode
covering realistic sea ice information gives more precise waves simulation results during storm. Simulation with sea ice mode covering
realistic sea ice information indicates that dramatic changes of wind velocity, wind direction and sea ice induce severe variations of wave
strength and distribution in Beaufort-Mackenzie region, the most violent waves occur at the biggest wind time.

Key words: Beaufort-Mackenzie Sea area; arctic storm; ice concentration; ice mode; waves; SWAN model

Mackenzie 1] IT64B Beaufort 5, ALVKIERISE R =MW 10, A M RRA M B A= S A 4, 26
TR AR SR AR AE R LR P AL B PR, B E 2R SR AR 1% |, Beaufort-Mackenzie 165388 52 B8 vk 3 Bsf
(3G KT 0 R R a3 TR s P B B s . 4 25 L H4F LR AUl vk L 2 84 T
R a3 Beaufort-Mackenzie WFIREEAE 6—11 H FFvki ,8—10 H fie by 32 KUER2m XU 3 18] 36 10 K2 77 vk

ELWB . FRARPEEEDH (51920105013 )

EE BT WRWE(1967—) , 20, 0%, W, FENSI O R/K S JF5Y . E-mail: fmxu@ hhu. edu. cn

SIS . Metmtl, %7, 250k, 5. IR E] Beaufort-Mackenzie 1305 vk X YR 35 BE A 52 M [ ], I[3RF R 242440 ( AR B2 AR) ,2024, 52
(6):107-114.
XU Fumin, WU Hong, LI Cheng, et al. Influence of sea ice on wave intensity during an arctic storm in Beaufort-Mackenzie Sea areal J].

Journal of Hohai University ( Natural Sciences) ,2024,52(6) :107-114.



108 WK AR R ) w52 E

PR A T Bz sht ) W s T RIR I R JRR SR R 2 % PR P4l 0 (National
Centers for Environmental Prediction, NCEP) f R4 HT 804 , i X 22 AVE 3 2500 b 1 b b X R i
A (58. 1% ), VU 0] KPR IR Z (27, 4% ), 7R 1) AR e HE R B IR (14, 5% ) o MRAEHTR
Beaufort-Mackenzie Y385 7K X 111 114 52 Wi J2 AR 200 A DR () BSIC () i, 7 g 205 8 A0 VAR 3, 1 K T 8 XL B
K HRAGHRE R OCHE R R . TRk, T UG HEIR 14 S 0 53 2R T A J7 T« QO DK L 6308 o0 RS R RE 805 i v
TRAE I, A B AE A D7 ) HRT 201, JCHAE TR ORRT 5 TR VR I RORH 25 B DI X, 0 384 1o 14) B A% 128 2 5 WiV VR
SRR 1 T DR R T RS /N K A vk LR R e o5 2 5 3 vl R4 A O U RE R e VR VR A A
TN G VKSR AP SR AR R A OCT . QB R 1 A TR VK e O KUK RN i 2 5 1 XL R
A WK R A K 2Tk L E TR

TFIR B AT A TOMAWAC A5 2% 9 )5 72 | Boussinesq J7 72\ SWAN A7 Al WW I A5 70 21010
SWAN AT WW AR 7Y 35 G 35 0 KA AL BRI BB BB H0LVE G2 i) DX 3 IR Rt 1) #50  ARE HSCRH XUTR
Ko Swail % LT AR AR IR UEAT T LUK % Beaufort ¥ I 52 K 358 1) ¥ TR 45 /E LA , Hoque
AR SWAN BEEIRFSE T Mackenzie T 1 IEIR SR KUK, 28 BpH AR K T 045 T 509% Y1 DK AE R TRl
Hi3h A . Gemmrich 251 HE 7 Beaufort PG RS A WW I AR5 LTI T AR UK 8 B AR AR [ 5 30 1)
TEOL, 5 RR M 50% 30% 1K S BEAAUAG BI A A RO G, b 3R 8 T 285 2 J32 10 7 DR A DA A 2 ]
T TR T S 23 e 4 o AU e XURB BT A . SWAN BT AT WW A Y o S 41t T 0 5 0 k2R R 2%
B 18 T RS 18 DA 3 LIS UL KRR TR P 5 11

14 0 1k AR b PR SR VR HR A TR B A | DA o 2 4 38 1) v DK D R R ] i LA A B T B ) 15
BT R (A FUEvCR R R0 E ) B =2 S8 — b i, ELERC(EAR B ASEAUL DI DX VR 14 ¥ DK [ 23 B R e IR (4
7d), TEEREANE T 3 ~ 7 d AR P A HE DK TR A SR AR RN B e SR K X T VR B R 1) SRS A
FEBAE DR T BERARFSE . A 3CLL Beaufort-Mackenzie MRS 4 , 36 2008 AFFF P S0 XL YR AN
B H K1 S 8 AR AU XU | XoF DX S T T DO VR (14 S e A TSI Y, LA SBY S AR 1 1 Bl ok A
T IR ARG A0

1 Beaufort-Mackenzie & 13 30 | £ 3E

ER O
= VTR A
o N3

25t
- BF ST R Beanforth : § v

Sitel 1) T 5532 B VR VR A RO o AT JET I, — A XOUEI s 700
(Pelly u) 12 s 2B KUE AU, Qi 1 FR 1 FoR ., 71°
1.1 2008 FFrkHIX, iR WML HE 70°

N

N
Beaufort-Mackenzie #3476 ¥ TR 1) 5 ( SiteO1 Fl - 730 N|- 2

N

N

N

Site01
2 2 Pelly 3T 7K1 (2008 46 H 1 H=E 11 H L el payil g L
L) G T R R AR A AT T 0 e dudei
WRSETERE . T[] IRF K Dy 6. 06 m/s ik X e

150°W 145°W 140°W 135°W 130°W 125°W 120°W
1 Beaufort-Mackenzie &35 5% Wil S L B

Fig.1 Beaufort-Mackenzie Sea and

BN 16.94 m/s, KUa o WNW 5 (10 H 8 H), K3 K
FFUKIII 55 SiteO1 | Sitel 1 A9V YR A R0 1 A J] 497
SiteO1 FI Sitel 1 A4 6 YR UL TN £50 4 Fhy i 2 K ¥l ¥ 3 350
( Department of Fisheries and Oceans, Canada) AL M
JSiteO1 FAEEIRAT R =5 AIN0G JE - 246 43591 0. 97 m 5. 10 s, I IE A st iR AU 45 8 H 1 HAT 10 H 8 HIY
PR S0 v W L, e AR R0 v B HG g g U JE I 43 5310A 4. 47 m 10, 17 s(10 A 8 H) , AT Sitell AR
AR EAWEEIN (9 H 11 HZE 10 H 5 Hids# K ) SF A5 5174 0. 78 m 4. 60 s, e K AT R 55 S H T 1 Y
1 ERMSMRAMEEAES

Table 1 Basic information of wind and wave observation stations

observation stations

I g UL 4 7 K/ m ML B i 6] 733/ h
Site01 70°20'N 133°45'W 55 2008-06-04 2 2008-10-26 3
Sitel1 69°46.47'N 137°2.72'W 32 2008-06-01 2 2008-10-21 3

Pelly 3if; 69°37.95'N 135°26.63" W 2008-01-01 % 2008-12-31 1
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