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Abstract: Some links between the yearly averaged Cosmic Ray (CR) intensities and the corresponding yearly 
summarized values of typhoon activities were found. These links still exist if the typhoons are divided in 
categories on the basis of Saffir-Simpson scale.  The correlation coefficient between them for the years 1998-
2008 was found to be in the frame from -0.7 to -0.5.  The comparison between these yearly typhoon activi-
ties with several appropriately calculated geomagnetic parameters showed a correlation of 0.3, 0.4. With the 
Sun Spots and with the Solar Flux this correlation raised to 0.8.

That supports the interdependences of all these cosmic ray, solar and geomagnetic changes with the 
typhoon activities as it was also observed [1], [2] when we analyzed the formation and development of sepa-
rate typhoons.
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1. Introduction.
          IN THE SECOND PART OF THE YEAR HIGH VELOCITY 
CIRCULAR WINDS ARE BORN OVER THE HOT EQUATORIAL 
WATERS OF THE OCEANS. TRADITIONALLY THOSE WINDS 
OVER THE PACIFIC OCEAN ARE CALLED TYPHOONS AND 
THOSE OVER THE ATLANTIC – HURRICANES.
          HERE WE WILL EXAMINE THE TYPHOONS BORN OVER 
THE NORTH-WEST PACIFIC IN FRONT OF CHINA EAST 
COAST.
          Powered by the solar intensive heating, producing 
fast evaporation and large upward hot air streams, the 
circular winds gradually gain velocity of 65 [kt].  That is 
the speed, accepted to define the beginning of the hurri-
cane. With the further increase of the circular velocity, 
reaching sometimes150- 160 kt (~250 km/h), the whole 
vortex spread out to a giggantic ring with a diameter of 
several hundred kilometers. In the center of this ring 
there is a relatively calm zone called Eye of the Typhoon. 
This huge system moves generally to the West and 
slightly to the North. The circular typhoon velocity is 
measured traditionally in knots. Knots are also used in 
Saffir-Simpson scale categorizing the typhoons [Table 
1.].                                            

Table 1.  

Saffir-Simpson scale

The energy accumulated during these processes is 
enormous. It could be compared with the energy of ex-
plosion of more than thousand Hiroshima type atomic 
bombs. That explains the disasters produced by a ty-
phoon, when it touches a populated area. In the last 10
years typhoons hit heavily China, Japan, Taiwan isle, 
Philippine isles  and Korea, killing more than 1000 
people and causing damages, estimated over 10 billion 
USD. 

Fig.1. Damage from Typhoon Sao-mi in China 
[August 2006].

 
Fig.2. Typhoons registered in 

North-West Pacific.
 

So everyone, even small contribution to the devel-
opment of these typhoons could save human lives and 
spare considerable amount of money.

Here we should like to verify our assumption that 
often the most important typhoons characteristics aver-
aged yearly are closely correlating with the correspond-
ing changes of Cosmic Ray intensity and of several geo-
magnetic parameters.

2. Data.
2.1. Typhoons.

The typhoon parameters were measured every 6 
hours during the typhoon development. Applying Sa-
vitzky-Golay [3] method they could be presented as 
continuous, differentiable curves. For example, in this 
way there is possibility to estimate not only the hourly 
values of the typhoon wind velocities W but also their 
changes dW/dt. In a private communication [4] we were 
permitted to use these carefully checked data, covering 
the last peak of Solar activity from January 1, 1998 till 
December 31, 2008
 
2.3. Cosmic Rays.

In this investigation we use daily data from the 
Neutron Monitors of 7 CR stations [Table. 2.]. The sta-
tion positions are distributed from the far North till the 
very far South latitudes; from sea level till 3400 m. alti-
tudes.

The CR count rates of all these stations were calcu-
lated in percentage. Their intensity recorded throughout 
the years appeared to be parallel [Fig. 3.]. So we could 
use an average of all stations to represent Global CR 
intensity.
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Table 2

Cosmic Ray Station geographical position. 
Their local cut-off rigidity in GeV.

The number of used neutron counters for the 
continuos measurements in Neutron Monitor sections.

Fig. 3.  CR intensity yearly changes recorded on the 
stations listed above.

2.3. Sunspot Numbers Geomagnetic Activity Index.
The full set of daily sunspot numbers used in this 

work are taken from the National Geophysical Data Cen-
ter in Boulder, Colorado, USA [Web 1.].

The three-hourly values of geomagnetic KP index 
are obtained from the same web site. On the bases of the 
three-hourly KP index records the daily KP sums were 
calculated. 

4. Data processing and results.
         For every years during the last 11 year Solar ac-
tivity peak (1998 – 2008) we count the number n of “ac-
tive” hours when any cyclonic wind speed w > 35kt was 
recorded. As one of the typhoon activity characteristics 
we accepted the ratio N(y) = n(y)/h, where h is the total 
number of the hours in the year (h = 365 x 24 = 8760).  
The sum of all hourly recorded cyclonic speed: W(y) = 

����� presents also very well the typhoon activity of the 
year, going practically parallel to N(y) [Fig.4.]. That is 
shown also by the high correlation coefficient between 
them (0.9) [Table 3.].

The Cosmic Ray intensity shows an ant parallel 
behavior [Fig. 5.]. A small delay of the of the typhoon 
curve MAX from the Cosmic Ray intensity MIN could 
be noticed. If we shift the data  CR wit one year then the 
Correlation coefficient rises from -0.5 to -0.8. The same 
happens with the shifting of the SS data with 3 years. 
Then the correlation coefficient rises from 0.08 to 0.4 It 
is extremely difficult to explain such a delay, but if that 

persist in the further investigations it could be a very 
good basis for a long term forecasts.

In our paper [1] (presented on this Conference) 
we found that powerful typhoons are often preceded 
by sharp Cosmic Ray Intensity decrease. Here we 
could notice the same, but in a longer time scale

 

 
  Fig. 4. Some yearly averaged typhoon characteristics       

Fig. 5. MAX and MIN geographical LATITUDES                 
parameters during the last reached by the typhoon centers
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Fig. 6. Sunspots  and the Geomagnetic parameter KP

Fig. 7. MAX and MIN geographical LATITUDES

               reached by the typhoon centers
The yearly sums of the typhoon dW/dt show also 

relatively high correlation   (-0.6) with the Cosmic Ray 
intensity. It correlates also well with the sunspots (0.3) 
and with the geomagnetic index (0.4) [Table 3.].

The extremes: MXIMUM and MINIMUM latitudes 
reached by the center of the typhoon eye showed a simi-
lar behavior. The typhoon zone enlarges with the ty-

phoon activity: The MAX LATITUDE going up to the 
North and MIN latitude going down to the Equator 
[Fig.7.].

Of course, we correlated correspondingly different 
categories typhoons with many different geomagnetic 
data and solar data. We did that also separately for the 
chosen Cosmic ray stations.  They results showed practi-
cally the same kind of yearly changes.  The significant 
correlation coefficients between them confirmed a paral-
lel behavior in their yearly changes. The correlation coef-
ficient errors are in the frame +/-0.1. Some of the calcu-
lated correlation coefficients are presented on Table 3.

  Table 3. 

 
Some of the calculated correlation coefficients 

 
         Here, there is an important question: Are these 
changes interconnected through a physical mechan-
ism or they all are independently influenced by 
another factor (solar activity for example?). A lot of 
our efforts are concentrated to investigate these relation-
ships. 
          But we could say even now that having these 
established interconnections we will be able to 
make rather stable forecasts for the severity of the 
coming typhoon season.
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Data on the Web.

1. Web
1. ftp://ftp.ngdc.noaa.gov/STP/GEOM
AGNETIC_DATA
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