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Fig.1 Current engineering sea ice operation zoning map
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Fig.2 Multi-resolution sea ice monitoring products for the Bohai Sea
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Fig.3 Optical-property-based sea ice thickness inversion
field (unit: cm)

1S BN R UKIE TR EE R . TRk B X il Vi DK 1) Ry
PRIAEE , O A 224 o TR Geilg vkp =X, #2551 1
AGE o ASWEFER A X 32 AL A R vk AE
W3 R T 32 h 8k, DA TF #uE S
b5 PR BT KR AR AL o A A
B T E R P GE T A3 BT, ST T PKEE B[R] 14 AR
a3 e FLzs Al A A R K BUER S R 5 T
SRR SR B 201 506 FL B0 AIE , B R T B i — 2K
PRI O] S

] M P PR TR o0 20 T2 90 AR AR £F
STV 52 el v R B v 0 X IR B TR VK B TR 2R
Gl 55z tT , HoA e oh 45 HE% (5~10 km)
T3 VK By g 2 1S R AR DK T 5 B R Sk v R ¥R A
SEHEME R, T8 B T 7 55 22 vk JE 0T 4 1 s B e
(WL 4) . $Rif, bl 4 2R Bl AOT & EZ
S 200 1 S DR A AL g DK LR T SR A ER T AR S



6441 iR Rl GR NEN R O MW 3 N ES [ AL 49

K4 AR BRI IR TR R S

Fig.4 Multi-resolution sea ice forecasting systems
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Fig.5 Annual maximum level ice thickness curve
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Fig.6 The spatial distribution of sea ice thickness in characteristic years (unit: cm)
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Fig.7 Grid point ice thickness results and their comparison chart with the original zoning (unit: cm)
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Tab.1 Recommended design ice thickness for current engineering zoning®(unit:cm)

IrIX E

la 2a 5a 10a 20a 25a 50a 100 a
1X 16.0 25.2 34.2 39.0 43.5 45.0 47.6 50.0
2X 13.1 23.8 33.0 37.8 42.7 442 46.7 49.2
33X 13.0 235 32.7 37.4 42.5 44.0 46.0 48.5
41X 10.5 20.0 27.8 30.8 331 33.8 45.0 475
51X 7.6 15.2 22.0 25.4 28.1 28.9 35.0 38.5
61X 6.8 154 224 275 314 32.0 36.2 40.4
7X 6.6 145 21.4 25.0 29.2 30.0 39.5 42.2
81X 6.2 14.0 20.4 245 28.0 28.5 37.4 39.8
91X 6.5 144 21.0 24.8 28.5 295 38.2 41.6
10X 6.6 144 21.2 24.8 29.0 29.7 34.9 39.0
11X 5.3 12.2 8.6 22.0 24.8 25.7 325 345
12X 6.0 10.0 15.6 22.0 25.0 255 315 35.0
13X 5.0 8.5 15.0 19.5 22.0 22.8 30.0 345
14X 11.0 15.8 23.0 26.4 31.4 32.0 36.8 40.0
15X 0 0 0 9.2 14.0 145 20.6 25.5

®2 ARENHITEKRESRITTRERXERFKEEME (SR cm)

Tab.2 Discrepancies between return period ice thickness calculations and current engineering zoning recommendations

(unit:cm)
AKX T

la 2a 5a 10a 20a 25a 50a 100 a
11X -4.5 -2.1 -4.6 -5.6 -6.8 -7.3 -6.9 -6.6
2 X -4.1 -4.3 -6.7 -7.3 -8.4 -8.8 -7.9 -7.2
31X =55 -0.9 -4.5 -6.2 -8.6 -9.3 -9.3 -9.8
41X =7.7 -3.8 -5.4 =53 -5.3 -5.3 -11.1 -11.1
5X -6.6 =-7.1 -8.0 -7.1 =5.7 =57 -9.7 -11.2
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®2 (&)
Tab.2 (Continued)
Cisl]
IrIX

la 2a Sa 10 a 20 a 25a 50 a 100 a
61X -4.5 -0.7 -0.6 -24 -3.6 -3.5 =5.7 -7.8
7IX 4.5 0.5 0.6 0.8 0.1 0.3 =57 -5.8
8IX. -6.4 -7.8 =15 -7.0 -6.0 -4.7 -9.7 -9.6
9IX. -4.4 -5.0 -29 -3.2 =55 -3.0 -8.1 -8.3
10X -5.1 -5.5 -4.4 -4.3 -6.3 -4.8 =7.7 -9.5
11X -5.6 -10.6 -14.0 -14.8 -13.5 -9.8 -114 -10.9
121X -6.0 -10.4 -14.7 -18.6 -19.2 -16.5 -13.5 -12.8
13X -5.6 -8.4 -11.3 -12.6 -8.0 -6.2 -8.9 -9.4
14X -10.0 -3.7 -3.6 -3.8 -4.2 4.1 =7.0 -8.1
15X -1.7 -3.1 -4.9 -12.7 -15.7 -15.1 -14.1 -11.8
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Impact of sea ice thickness variation on engineering zoning in the Bohai Sea

XIE Botao', ZHANG Qi*, TAN Haiyue', LI Wei', LI Baohui*®, LIU Yu?®, SUI Junpeng**
(1. CNOOC (China) Limited Beijing Research Center, Beijing 100028, China; 2. State Key Laboratory of Satellite Ocean Environment Dynamics, National

Marine Environmental Forecasting Center, Beijing 100081, China; 3. Key Laboratory of Marine Hazards Forecasting, Ministry of Natural Resources,

Beijing 100081, China)

Abstract: By integrating satellite image-extracted data with numerical sea ice forecasting data in the Bohai Sea,
the spatiotemporal variation of level ice thickness since 1968 are analyzed, and their influence on current sea ice
zoning practices is explored. The results show that sea ice thickness in the Bohai Sea changes dynamically, and
the existing zoning standards exhibit certain limitations, necessitating adjustments and updates based on the latest

data.

Key words:sea ice; Bohai Sea; sea ice zoning; ice thickness



