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Abstract; The estimation of equivalent and depth of underwater explosions is an important task of the hydroa-
coustic monitoring in the International Monitoring System( IMS) of the Comprehensive Nuclear-Test-Ban Treaty ( CT-
BT). In order to effectively estimate the equivalent and depth of underwater explosion in near and far-fields, the rela-
tionship between the ratio of the first and second periods of the bubble pulsation and the bubble radius and depth was
fully used based on the semi empirical formula of bubble pulsation period. The analysis results of near-field underwa-
ter explosion show that the average estimated equivalent and depth are about 118 g and 7.96 m,76 g and 21.4 m,
1.23 kg and 44 m for different actual TNT equivalent values and blasting depths of 100 g and 7 m,100 g and 25 m,
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1 kg and 50 m,respectively. These results show that the depth estimation is more accurate than the equivalent estima-

tion. Furthermore, the proposed method failed for a small explosion equivalent of 100 g and a depth of 50 m,which

indicates that the method is limited in explosion depth. Finally,this method was used to analyze the far-field under-

water explosions recorded by IMS hydroacoustic stations, and the equivalent and depth estimation results were con-

sistent with the references,which indicated that this method is also suitable for the far-field explosion estimation.
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Fig. 1 Bubble pulsation process of underwater explosions '
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Table 1 Bubble pulsation periods and ratio of 7,/T, for 100 g TNT underwater explosion with a depth of 7 m

28 14 24 34 44 SH 64 74 84 924
JE T,/ ms 92.90 93.04 93.11 93.46 93.67 93.67 91.79 91.97 91.980
JA T,/ ms 80.77 80. 88 80.92 81.11 81.10 81.23 79.76 79.86 79.905
Wil T, /T, 0.8694 0.8693 0.8691 0.8679 0.8658 0.8672 0.8692 0.8683  0.8687

2 100 g TNT 58K T 25 m R ERENSARE R L&
Table 2 Bubble pulsation periods and ratio of T,/T, for 100g TNT underwater explosion with a depth of 25 m

S 6 2 7H 8 2 92

ZH 141 241 34 4 21
TR T,/ ms 50.01 50. 11 50. 08
JEI T,/ ms 37.30 37.50 37.72
LWl T, /T, 0.7458  0.7480  0.7531

50.05
37.95
0.7582

50.91 50.99 50.98 49.25 49.30
37.57 37.79 37.78 36.35 36.25
0.7379  0.7412  0.7411  0.7381  0.7353
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