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Table 1 Differences between the calculated and the measured values of water and mud temperature (°C)

B % 2 F = EE =
KRR Z 2.22 3.69 1.24 0.87
KR 1.72 1.30 0.95 1.23
KA R 1.30 0.45 0.64 1.19

RS2 1.28 0.81 0.36 1.17

PRI LLT 0.5 m 1.78 0.96 0.16 1.04
PWHLLT 1.0 m 1.83 2.15 0.22 0.36
PWHLLF 2.0 m 1.98 2.47 0.50 0.46
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Table 2 Differences between the measured values of mud temperature and the values calculated with different methods (°C)

Pt/ C
2 i s IV IENEL S s N AL 5 7 FRHEST.
e TS K IR HETTAP KiR¥%”

ek)2 18.73 18.91(0.18) 19.10€0.37) 20.80(2.07)
P LA T 0.5 m 16.57 17.02(0.45) 16.33(—0.24) 17.87(1.30)
P LT 1.0 m 14.16 15.03€0.87) 13.98(—0.18) 15.43(1.27)
PR 1.5 m 11.47 15.08(3.61) 12.11€0.64) 13.66(2.19)
PHLLT 2.0 m 9.81 13.38(3.57) 10.73(0.92) 12.53(2.72)
PR 3.0 m 9.39 13.00(3.61) 9.24(—0.15) 11.66(2.27)
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Table 3 Comparison between the calculated values of mud temperature design parameters and the
original ones in different recurrence periods in an oil field block in the Liaodong Bay (°C)
5 2
2 100 a 50 a 25 a 10 a la
e KAl e /ME O] e /M WK HME e KAl e /M WA /ME
AICHEHE 23.69 0.04 23.28 0.47 22.86 0.92 22.29 1.51 21.98 2.70
eHRZ
A AR 23.20 0.42 23.16 0.50 23.12 0.57 22.99 0.69 22.91 0.77
RIGLLF  ASCHESME 2241 1.37 22.01 1.78 21.63 2.19 21.10 2.75 20.77 3.91
0.5 m JEA AR 21.23 2.08 21.20 2.15 21.16 2.21 21.06 2.31 20.99 2.38
RE T ACHERME 2131 2.52 20.94 2.90 20.56 3.30 20.06 3.82 19.71 4.96
1.0 m JEA AR 19.15 3.82 19.12 3.87 19.09 3.92 19.01 4.00 18.96 4.05
WELLF AR 20.35 3.51 19.99 3.88 19.64 1.26 19.16 4.76 18.79 5.89
1.5 m S A B 19.11 3.97 19.09 4.02 19.06 4.07 18.97 4.15 18.92 4.20
RIELLF  ASCHERM  19.51 4.38 19.13 4.73 18.83 5.09 18.37 5.57 17.98 6.70
2.0 m A AR AR 17.38 5.49 17.36 5.54 17.34 5.57 17.27 5.63 17.23 5.68
REUT AXHERME  18.17 5.77 17.85 6.10 17.52 6.44 17.09 6.90 16.66 8.02
3.0 m JEA AR 16.71 6.14 16.70 6.18 16.68 6.21 16.62 6.27 16.58 6.30
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Fig.2 The normal distribution curve of the differences between the calculated mud
temperature values and the original extreme values in different recurrence periods
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Study on the Method for Calculating Submarine Mud Temperature
Design Parameters in Arbitrary Sea Areas

AN Yong-ning'**
(1. Tianjin Research Institute for Water Transport Engineering , M.O.T., Tianjin 300456, China
2. Tianjin Enterprise Key Laboratory for Water Transport Engineering Survey , Tianjin 300456, China)

Abstract: To solve the difficulties in obtaining and low precision of submarine mud temperature parameters
needed for offshore engineering design, a method for calculating the submarine mud temperature
extremum at different depths and in different recurrence periods in a given arbitrary sea area is studied by
using one-dimensional heat conduction equation and Gumbel extreme I-type distribution method and based
on the latest IAP global water temperature data released by the Institute of Atmospheric Physics of the
Chinese Academy of Sciences. The differences obtained by comparing the results calculated monthly by
using this method with the data measured historically at a station in the Bohai Sea in the same seasons are
0.16 ~ 1.04 °C in autumn and winter and 0.96 ~ 2.47 °C in spring and summer. By comparing the mud
temperature extreme values calculated for different recurrence periods from 1 to 100a with the results from
the regression statistical analysis of the data measured in an oil field block in the Liaodong Bay, it is found
that the grouping differences range from —0.45 °C to 1.55 ‘C when the normal distribution function is less
than 0.2. By using this method, the submarine mud temperature design parameters can be calculated
quickly and conveniently. This method can be applied in most sea areas of the world.

Key words: submarine mud temperature; heat conduction equation; regression statistics analysis; IAP wa-
ter temperature field; Gubel distribution
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