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Comparison of calculation methods for the design value of single layer ice thickness
—A case study of JZ20-2 sea area in Liaodong bay
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Abstract: The reasonable value of single layer ice thickness is important for sea ice disaster risk assessment to ocean
engineering. The design value of single layer ice thickness for JZ20-2 sea area was calculated based on field measured
data, utilizing statistical analysis,sea ice zoning design conditions and the negative accumulated temperature method.
Then the calculation results, feasibility and safety of the three methods were evaluated. Results show that, for the sea
ice risk assessment of China,the sea ice zoning method and the statistics analysis method were proposed to used to de-
termine the design value of the single layer ice thickness.
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Fig. 1 Sea ice Zoning for Bohai sea and the northern part of

the Yellow sea
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Fig.2 Location of JZ20-2 sea area
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Tab. 1 Measured maximum monolayer flat ice thickness of JZ20-2 sea area (1996 ~2016)

By 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
VKJE/ em 30 18 10 20 20 12 16 15 25 20
GO 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
VKJE/ cm 16 16 15 16 20 20 30 15 15 20
K Weibull 4375 .Pearson I %4345 #1 Gum- ZEHINFE 2 Fhos,

bel 73 A% LR Bl P SN AT GE T o i 5 A
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Tab. 2 Calculation of ice thickness in different recurrence period

gy I/ a
Gt Irid
100 50 25 20 10 5 2
Gumbel 34.3 31.5 28.8 27.9 25 22.1 17.6
Pearson III 32.6 30.6 28.4 27.7 25.3 22.6 18
Weibull 31.8 30.6 29.3 27.3 25.5 23.1 18.5
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Tab. 3 Design of ice thickness in JZ20-2 area based on sea ice zoning method

EHM/a 100 50 25 20 10 5 2
B VKIS em 47.2 46.7 44.2 42.7 37.8 33 23.8
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Tab. 4 a&K of ice thickness calculation of the negative accumulated temperature in Bohai Sea

bz b3 T35, o/[ em- (C - d)"?] K/(C - d)
h, [11] 7. 20-2 i3 1.8 136
h, [22] 17,202 g1, 2.707 78.7
hy [10] IRV XA IX 1.71 5.2
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Tab. 5 Results of flat ice thickness by negative accumulated temperature method

0y 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
h,/cm 41.6 31.9 34.9 41.7 44 42.2 34.8 34.4 21.9 33.3 29.6
hy/cm 65.9 52.1 56.3 66 69.3 66.7 56.2 55.6 38.8 54.1 49
hs3/cm 44.1 36.1 38.5 44.2 46.1 44.6 38.4 38.1 28.6 37.2 34.3
AE 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
h,/cm 28.7 27.4 33.9 24.2 29.9 28.7 26.4 27.3 37.9 41.7 26.1
h,/cm 47.8 46 55 41.8 49.5 47.8 44.7 45.9 60.5 65.9 44.2
hs/cm 33.6 32.5 37.7 30.2 34.5 33.5 31.8 32.5 40.9 44.1 31.6
AE 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
h,/cm 31.5 25.6 37.4 36.1 22.5 31.7 29.1 41.6 40 47 45.6
hy/cm 51.5 43.6 59.9 58 39.6 51.9 48.3 65.9 63.5 73.6 71.6

hs3/cm 35.7 31.2 40.6 39.5 29 35.9 33.9 44.1 42.7 48.8 47.6
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Tab. 6 Results of the ice thickness by negativeaccumulated temperature method under different return periods
I /a
N Geitorik
100 50 25 20 10 5 2
hy Weibull 48.4 47.0 45.3 44.7 42.6 39.8 34.1
Pearson 111 52.0 49.5 46.8 45.9 42.8 39.3 33.2
Gumbel 55.2 51.5 47.7 46.5 42.6 38.6 32.5
hy Weibull 75.1 73.2 70.9 70.1 67.2 63.5 55.5
Pearson 111 79.8 76.5 72.9 71.6 67.5 62.7 54.2
Gumbel 84.7 79.5 74.3 72.6 67.2 61.6 53.2
hs Weibull 49.4 48.3 47.0 46.6 44.9 42.8 38.1
Pearson 111 52.0 50.1 48.1 47.4 45.0 42.3 37.4
Gumbel 55.1 52.0 49.0 48.0 44.9 41.6 36.7
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Fig.3 Sea ice class and calculated sea ice thickness of

JZ20-2 sea area
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Fig. 4 Comparison of the calculated results and measured

data of single layer ice thickness
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