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The tempo-spatial scanning of Load/ Unlocad response
Ratio in Western America and study of
its seismic tendency

ZHANG Hui-hui' , YIN Xiang-chu'*, LIAN G Nai-gang" , YAN Yuding’
(1. State Key Laboratory for Non-linear Mechanics, Ingtitute of Mechanics, CAS, Beijing 100080 ;
2. Institute of Earthquake Science, CEA , Beijing 100036 ; 3. Earthquake Administration of
Guangdong Province, Guangzhou, 510070, China)

Abstract : The seismogenic process of an earthquake is very complicated. However , from
the viewpoint of damage mechanics, the preparation process for an earthquake is the de-
formation and damage process of the seismogenic media. A new parameter called Load/
Unload Response Ratio (L URR) has been proposed as a measure of this process.

In earthquake prediction LURR is typically defined as the ratio of released Benioff
strain during loading cycles compared to that during unloading ones induced by the Earth
tides. High LURR values (sgnificantly larger than unity) indicate that a region is pre-
pared for strong earthquakes. Retrospective examination of over hundred earthquake cases
indicates that for more than 80 % of the examined ones, a peak val ue of L URR will appear
before the main shock. The peak valueis much higher than 1. In previous years a series of
succesd ul intermediate-term predictions have been reported for strong earthquakesin Chi-
na and other countries usng the L URR parameter.

The LURR theory is a new approach to earthquake prediction. Bes des se smic energy
and many other geophysical parameters concerning the seismogenic process such as Coda
Q, ratio of velocities level of groundwater , crust deformation and tilt , geomagnetism pa
rameterset al. could also be the response to define LURR.

On the other hand L URR could be applied not only to natural earthquake prediction
but also to forecasting other geological disaster such as reservoir-induced earthquakes,
mine earthquake, rock-burst , landdlide, volcano eruption, etc.

Many strong earthquakes occurred in Chinas mainland have been predicted beforehand
interm of LURR. But the geological settingin Western Americais different from that in
chinas mainland. In order to investigate the application of L URR to different tectonic set-
tings, the spatial scanning of L OAD/ Unload Response Ration in Western America (30
50°N, 100 130°W) has been conducted. According to the results, we predicted that :

(1) Earthguakes with magnitude around 5 will probably occur in the LURR anomaly
regions showed in figure 4a, egecialy in the regions where the LURR islarger than 1.5
before July 31, 2005.

(2) Earthguakes with magnitude around 5.5 will probably occur in the L URR anomar
ly regions showed in 4b, especially in the region wherethe LURR islarger than 1.5 before
Dec. 31, 2005.

(8) Earthquakes with magnitude around 6.5 will probably occur in the L URR anomar
ly regions showed in figure 4c, especially in the region where the LURR islarger than 1.5
before Dec. 31, 2006.

Especialy in the rectangle zone of 33 36°N, 115 118°W earthquakes with magni-
tude around 6.0 or even larger will probably occur before Dec. 31, 2005 or a little later.

Key words: Load/ Unload Response Ratio (LURR) ; Tempo-spatial scanning; Seismic
tendency ; Western America



