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摘要  天然气水合物饱和度是评估天然气水合物资源量的重要参数，而用来估算饱和度的速度模型则是有限的几
个，它们有的为经验公式，有的是以实验数据或野外资料为基础建立起来的，需要进行实验验证和参数分析以确

定其使用的适用性.本文首次利用超声和时域反射联合探测技术，研究了沉积物中水合物饱和度与声学特性的关

系，并对时间平均方程、伍德及其修正方程、李权重方程和BGTL（Biot-Gassmann Theory by Lee）理论等

常用的水合物饱和度估算模型进行了验证.实验结果表明，超声和时域反射联合探测技术能有效地实时获得水合物

饱和度和纵、横波速的实验数据，李权重方程和BGTL理论的速度预测值与实验值比较吻合，有广泛的适用性. 
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Abstract  It is necessary to know gas hydrate saturation in evaluating gas hydrate volume. So 
far, there are only a few models to estimate gas hydrate saturation. These models are often 
empirical or derived from observed data. Therefore, we need to confirm their validity and 
applicability in order to use the correct model. For the first time, we combined ultrasonic wave 
and time domain reflectometry to study the relationship between gas hydrate saturation and 
acoustic parameters in the process of gas hydrate formation and dissociation, and got fine 
results. Subsequently, we attempted to fit the calculated data from time-average equation, 
Wood′s equation, Weighted equation of Lee, and Biot-Gassmann theory of Lee (BGTL) with 
the observed data. It is suggested that the Weighted equation and BGTL are more applicable 
in our calculation and for various sediments.
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