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Spatial-temporal Features of Abnormal Surface Latent Heat Flux
Before the Qinghai Haixi Earthquake Sequence in 2009
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Abstract Remote sensing technology can be used to obtain accurately the variation of Surface Latent Heat Flux (SLHF), therefore, can
serve as a means for long—term monitoring of SLHF for tectonic activities and earthquakes (EQ). In this paper, the SLHF data from NCEP
are used to analyze the variation of latent heat before Qinghai Haixi Ms 6.4 earthquake on August 28, 2009 and its aftershocks. Several
conclusions are drawn. (1) SLHF anomaly started to appear around the epicenter 6 days before the main shock. Then it continued to
develop in intensity and extent, and moved to the coming epicenter. It disappeared when the main shock came. The maximum SLHF
reaches 70W/m’. (2) SLHF anomaly also appeared before aftershocks, but in a different spatio—temporal evolving process. The evolving
processes are multi—revolving with cycling features. (3) There is a good spatial corresponding relation between SLHF anomalies and the
epicenters. The strong abnormal area corresponds to the main shock, while a weak abnormal area corresponds to aftershocks. Particularly,
the SLHF anomaly is located exactly at the coming epicenter in Dulan aftershock. This case implies that SLHF anomaly before earthquakes
should be a Lithosphere —Coversphere —Atmosphere (LCA) coupling effect in the earthquake preparation period, especially, in the
impending—earthquake process. The features of SLHF anomaly before the main shock and aftershocks in seismic active regions might be
important in future researches, and can be used in earthquake monitoring, prediction, hazard warning and disaster reduction.
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Table 1 Related parameters of Haixi earthquake sequence of 2009
( ) (Ms) /km
! 2009-08-28 09:52:06 37.7°N,95.8°E 6.4 7
2 2009-08-28 10:14:56 37.6°N,95.8°E 5.3 7
: 2009-08-28 12:28:39 37.7°N,95.8°E 4.3 7
4 2009-08-28 18:13:56 37.7°N,95.8°E 4.0 7
> 2009-08-29 00:28:40 37.7°N,95.8°E 5.0 7
o 2009-08-30 02:43:50 37.7°N,95.8°E 4.1 7
7 2009-08-31 00:41:34 37.6°N,95.6°E 4.0 6
8 2009-08-31 01:15:51 37.7°N,95.7°E 5.0 7
? 2009-08-31 18:15:27 37.7°N,95.9°E 5.9 10
10 2009-09-01 05:51:35 37.7°N,96.0°E 4.6 8
! 2009-09-01 06:27:49 37.7°N,95.9°E 4.4 6
2 2009-09-01 08:16:08 37.7°N,95.9°E 4.2 10
13 2009-09-01 18:06:50 37.7°N,95.7°E 4.0 6
1 2009-09-04 16:12:55 37.6°N,95.8°E 4.1 8
5 2009-09-10 08:20:10 37.6°N,96.0°E 4.7 8
6 2009-09-17 17:24:17 37.7°N,96.0°E 4.2 8
7 2009-09-18 08:43:23 37.7°N,95.7°E 4.3 8
1 2009-09-18 14:53:48 37.7°N,95.7°E 4.6 5
1 2009-09-18 15:02:11 37.7°N,95.7°E 4.9 5
» 2009-09-28 10:43:21 35.7°N,95.8°E 4.1 7
A 2009-11-05 05:56:09 37.6°N,95.8°E 5.1 6
SLHF s ,SLHF ,SLHF;
. n . SLHF
1) 10 (1999—2008) , ASLHF +30W/m’ o
. 10°x10°, 8.9 o
SLHF o 2 s
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Fig. 1 Temporal features of SHLF in the pixel (37.1423°N, 910 1112
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Fig. 2 Spatial-temporal distribution of ASLHF before the main—-shock (A indicates the epicenter of
Dachaidan' main shock, — indicates regional main faults)
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Fig. 3 Spatial-temporal distribution of ASLHF before Dachaidan® aftershock
(A indicates the epicenter, —— indicates regional main faults)
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Fig. 4 Spatial-temporal distribution of ASLHF before Dulan® aftershock (A indicates the epicenter
location, — indicates regional main faults)
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