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Abstract Four Ms==>6. 0 earthquakes struck Yutian area in Xinjiang in the 21st century, including two
strong earthquakes with magnitude of Ms7. 3, arising great concern. Based on the Load-Unload
Response Ratio (LURR) method, we studied the LURR abnormal characteristics before the four
Ms=6. 0 earthquakes in Yutian by using the earthquake catalog provided by China earthquake
Network Center. The results showed that LURR anomalies with similar features of changes were
detected before the four earthquakes. Peak value of LURR anomalies were observed prior to the
earthquake occurrences: the 2008 Mg7. 3, 2014 Mg7. 3 and 2020 Ms6. 4 earthquakes occurred 1~
2 years following the LURR anomaly peaks; the 2012 Ms6. 2 event was half a year after the
LURR anomaly peak. In 1924, two earthquakes with magnitude of Ms7. 3 and Ms7. 2 occurred in
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Minfeng adjacent to Yutian, indicating that seismicity in Yutian-Minfeng region was active. By
introducing the plate model which could estimate the damage of crust media caused by earthquakes, we
explored the recurrences of strong earthquakes in Yutian and its surrounding areas. The
cumulative damage for Yutian and surroundings was deduced, with a rate of 3. 86X 10 */a. An
earthquake with magnitude of about 7. 5 had a recurrence interval of about 50 years, estimated
from the damage caused by one single Ms7. 5 event. This study provided us some scientific
accumulation for the understanding of the characteristics of the medium around the seismogenic
zone and the earthquake occurrence for Yutian region.

Keywords Yutian earthquakes; Load-Unload Response Ratio (LURR); Altun fault zone; Plate

model; Damage evolution
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Fig.1 Epicenter map of seismicity of M; Z>4. 0 in Yutian and its surrounding regions during
the period of 2000-01-01—2020-12-31
Black beach balls denote the focal mechanism solutions of the four strong earthquakes and are drawn according

to the focal mechanism of the GCMT (Global Centroid-Moment Tensors).
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Fig.5 (a) LURR anomalies before the 2008 Yutian Ms7. 3 earthquake; (b) LURR anomalies before
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Fig. 6 Space-time variations of LURR anomalies before the 2020 Yutian Ms6. 4 earthquake
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