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1.Characteristics of the satellite infrared 
Outgoing Longwave Radiation

Ø The OLR of the earth-atmospheric system means the 
thermal radiation flux, i.e. the energy density 
transmitted from the earth-atmospheric system to out 
space.

Ø Compared with other remote sensing data, OLR data 
has distinct advantages:
(1) wide band (5-50 um) information obtained from processing 

single band remote sensing infrared data;
(2) global average grids and long time span (since 1974); 
(3) sensitive to the radiation from the first interface under the 

satellite



2.Extraction of the OLR anomalies 
related to earthquakes

For processing the different types of OLR data, we 

have developed two different algorithmic methods  

to  extract  the  abnormal information:

Ø One is computing difference to the average 
by the equation:
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This process can eliminate the background effect.



ØAnother is to adopt the “eddy field algorithmic 
method” for the monthly and daily OLR data
using the equation

2.Extraction of the OLR anomalies 
related to earthquakes
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The vorticity can reflect the gradient changes at each 
grid related to the neighboring grids, improving the 
identification of the anomalies.



3.Short-term anomalies of OLR 
at Chuan-Dinan region

Chuan-Dian region is located at the eastern 
margin of the Tibetan Plateau and the south part 
of NS seismic zone. The seismic activity in this 
region is very frequent and severe, which has 
caused severe disaster. Therefore, many efforts 
of the earthquake monitoring and prediction in 
China have been done in this region. 



3.1 Monthly vorticity varieties of OLR at 1976

The first anomaly stage (Feb-Apr)
In February, a small increase of 

OLR occurred, the area of the anomaly 
is small, but no  anomaly of OLR 
vorticity occurred before February. 

In March, the area is still small, but 
the value of the anomaly increased. 

In April, the abnormal intensity and 
area increased obviously. The peak 
value was 11.5W/ m2. two large 
earthquake clusters occurred on May in 
Longling, Yunnan. 

After the earthquake occurrences, 
the large varieties of OLR disappeared 
and OLR values became normal. (a) at March, 1976; (b) at April, 1976; 

(c) at May, 1976; (d) at June, 1976

Short-term abnormal varieties of OLR vorticity prior 
to Longling earthquakes in Yunnan region

M7.3/7.4
29 May

Two anomaly stages, February to April and July to August of 1976, were 
identified in Chuan-Dian region.
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The second anomaly stage:The second anomaly stage:
The anomalies started from 

July in the studied region again. 
(The peak value was 13.2 W/m2)   

In August, the anomalies 
increased (16.3 W/m2 ). Then, 
two large earthquake clusters 
occurred in Songpan-Pingwu, 
Shichuan Province during 
August. After the earthquakes, 
the anomalies disappeared from 
September. 

(a) at July ,1976; (b) at August, 1976; 
(c) at September, 1976; (d) at October, 1976

Short-term varieties of OLR vorticity prior to 
Songpan-Pingwu earthquake in Shichuan

M6.5
7 Nov.

M7.2
16 Aug.

3.1 Monthly vorticity varieties of OLR at 1976

Two anomaly stages, February to April and July to August of 1976, were 
identified in Chuan-Dian region.



3.2 Indicators of OLR for regional short-term 
prediction at Chuan-Dian region 

in order to obtain the short-term OLR anomalies 
related to the earthquakes in Chuan-Dian region and 
establish an index for regional short-term prediction. 
we correlated the all strong earthquakes and OLR 
anomalies in the studied region. The  statistical 
results shown that almost all of anomalies occurred 
prior to the earthquakes. 



This diagram displays that two distinct anomalies occurred at 
Dayao, Yunnan Province at 2003. One was in April and another 
is in August. Two large earthquakes occurred in July and in 
October, respectively

0302 0304 0307

0308 0309 0310

M6.2
21 July

M6.1
16 Oct



2 monthsOctober 16, 2003
Dayao, Yunnan (26°N, 101.18°E)
magnitude = 6.1
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Correlation between the seismic activities and OLR 
anomalies in the Chuan-Dian region



What I just shown you indicated that the probability for strong 

earthquake occurrence is much higher when the peak value of the 

OLR is larger (close to 10 W/m2 and above) at Chuan-Dian region. 

Additionally, we have obtained the similar results in the North 

China and Northwest China. This further proved that the infrared

anomalies can be used to predict earthquake. So we have applied 

the technique to predict impending earthquake. Here I give you 

the following two successful examples. 

3.3  Application — two successful examples



Short-term varieties of OLR vorticity
prior to Wenchuan (M8.0) earthquake

OLR anomalies with 
weak intensity occurred 
from February. 

In April, the anomaly 
approached the 
maximum value (9.7).

One month later, the 
Wenchuan M8.0 
earthquake occurred 
near by the anomaly 
region. Short-term varieties of OLR vorticity prior to 

Wenchuan earthquake at Chuan-Dian region. 
(a) at Feberary, 2008; (b) at March, 2008; 

(c) at April, 2008; (d) at May, 2008.
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M5.6
30 June

M6.0
9 July
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Short-term varieties of OLR vorticity prior to the 
Mianzhu M 5.6 earthquake in Sichuan

In February, OLR 
anomaly occurred, and the 
OLR values were small. 

In March, the area and 
intensities of anomalies 
increased. The maximum 
value is 9.2 

Two month later, the 
Mianzhu M5.6 earthquake 
occurred near by the 
anomaly region.

Short-term varieties of OLR vorticity prior to 
Mianzhu earthquake at Chuan-Dian region. 

(a) Feberary, 2009; (b) March, 2009; 
(c) May,, 2009; (d) June 2009.



¯The anomalies of OLR do occur prior to earthquakes in the 
Chuan-Dian region. The earthquakes usually occurred near 
by the OLR anomaly region, but a few of them are far from 
the anomaly region.

¯The proposed methods and index (>8.0W/m2) are proved in 
some extent to be practicable in the studied region because 
the obviously reliable anomalies have been determined by 
the methods. 

¯The results (,however,) are primary research based on the 
data at 2.5°×2.5°grid size. The further work needs to be 
done in order to extract the anomalies with higher spatial 
and temporal resolutions. 

4.Conclusions




