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Earthquake Vapor, a reliable precursor
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When rock is stressed by external forces, its weak parts break first and small earth-
quakes occur. For example, the Southern California earthquake database shows that
small shocks happened before and around all large hypocenters there. The fact that
a large earthquake produces a large crack suggests that small shocks generate small
crevices. Next, groundwater percolates into the crevices. Its expansion, contraction,
and chemistry further reduce the cohesion of the rock. The water is heated due to fric-
tion, eventually generating vapor at high temperature and pressure. The vapor erupts
from an impending hypocenter to the surface through the crevices, rises and cools to
condense into a cloud, denoted an earthquake cloud. At the same time the dehydra-
tion of the rock near the impending hypocenter rapidly decreases its yield strength, as
seen in laboratory experiments. Thus, the same physical mechanism that creates the
earthquake cloud triggers the earthquake.

An earthquake cloud is distinguished by its sudden appearance and unusual shape and
movement. It comes from an impending hypocenter, so its tail generally points toward
or predicts an impending epicenter. The more mass an earthquake cloud has, the big-
ger the subsequent earthquake. By comparing the magnitudes of previous earthquakes
with the mass of their associated earthquake clouds as seen in satellite images, an em-
pirical relationship has been developed for predicting magnitudes. Based on statistics
from about 500 events, the longest delay from an earthquake cloud to its earthquake
is 103 days, and the average is 30 days, so an earthquake cloud can predict the time.
Therefore, an earthquake cloud can predict an earthquake. For example, on Dec.20,
2003, a distinctive cloud suddenly appeared above Bam, Iran, and then stuck there for
24 hours in spite of strong wind before the devastating Bam earthquake on Dec. 26,
2003.
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地震蒸汽，一个可靠的预测信号
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当岩石受到外力挤压的时候，其软弱部分的破裂首先发生，这样就产生了小规模的地震。例如，南加利福尼亚地震的数据表明：那里所有大规模地震之前或者附近会发生小规模的震动。事实上，大规模地震产生了巨大的裂缝，这表明，小型地震也产生了相应的小型裂缝。
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然后，地下水渗入到了裂缝之中。其扩大、紧缩、化学作用则进一步降低了岩石的之间的结合力。因为摩擦作用，水被加热了，最终产生了大量的高温高压蒸汽。这些蒸汽从迫近震源的地方通过裂缝喷薄而出，然后上升、冷却、浓缩成云，这就是指示作用的地震云。
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同时，震源迫近附近的岩石脱水，这迅速降低了其屈服强度，一如实验室的实验所见。因此，产生地震云的相似的物理机理触发了地震。
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地震云和其他云的不同之处在于，其出现突然，形状反常、运动奇异。他来自迫近震源，所以可以用来指向或者预示“迫近震中”。地震云的质量越大，相应的地震震级越高。通过卫星云图比较阵前地震云的质量级数，可以发现预测震级的经验性关联。
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500例数据显示，地震云的最长延迟时间为103天，平均时间为30天。因此地震云可以预测相应的地震时间。所以，一个地震云可以预测一场地震。例如，20031220，伊朗bam突然出现了一个奇怪的云，尽管有强风的出现，但是仍然停滞在那里长达24小时。（20031226伊朗出现了破坏性地震）



In general, the vapor released at the epicenter does not immediately encounter at-
mospheric conditions suitable for condensation into a cloud like the Bam cloud, but
instead travels a considerable distance before forming a cloud. This severely limits
the spatial precision of the prediction. However, in some cases, another related at-
mospheric phenomenon, denoted geoeruption, occurs directly above the impending
epicenter. Geoeruption emerges as a sudden localized atmospheric heating or disap-
pearance of cloud or fog, and the warm region persists despite the presence of wind
and other clouds nearby.

By both earthquake clouds and geoeruptions, Author Shou made a set of 50 earthquake
predictions to the United States Geological Survey. 68% of them were correct in time,
location, and magnitude. The probability of each earthquake occurring within the 3
prediction windows was determined from earthquake databases. Numerical simulation
shows that a random guesser has a probability of 0.000062, or a 1 in 16,000 chance,
to make a similar set of predictions of the same precision and obtain a success rate of
at least 68%. To the authors’ knowledge, this is the first method to have generated a
large statistically significant set of earthquake predictions.
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通常来说，震中释放后的蒸汽不能立刻遇到合适的大气环境浓缩成云（像伊朗bam那样），而是在成云之前传播了相当大的距离。这严重限制了预测的空间精确度。可是，为防万一，另一种相关的大气现象，显示了geoeruption，这直接发生在迫近震源之上。
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geoeruption通常作为突然局部加热或者分散的云雾而出现，其温暖区域不管周围是否有风或者云的存在而一直持续。
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结合地震云和Geoeruption，作者shou为美国地质勘测做了做了50例地震预测，68%都在时间、地点、地震级数上准确的发生了。每场地震的可能性伴随着三个地震的窗口，这些是由地震数据来决定的。数据模拟表明，随机猜测的可能性为0.000062，或者16000中有一个；但是此种相同精确度的预测准确率可以达到68%。对此，我们十分感谢作者。


