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Abstract: Systemizing the time distribution of the North Atlantic hurricanes we noticed a well expressed intercon-
nection between their appearances and some fast Cosmic Ray (CR) changes [1]. We also noticed some time depen-
dences between the hurricane developments and certain irregularities of the geomagnetic parameters [2] and the solar 
activity [3].  Here we are investigating the possibility of similar statistical parallels between the CR intensity, geo-
magnetic indexes, sun spots and the typhoons born over the West Pacific and severely hitting China, Japan, Korea, 
and the Islands in that area.  We used the last 15 years data of 10 different Neutron monitor CR stations, internation-
ally measured KP, AP, C3, C9 geomagnetic parameters, and Sun spots. We found a deep decrease of the globally 
measured CR changes, preceding approximately with 10 days the appearance of the Category 5 super typhoons. Cor-
responding changes in the Geomagnetic and Solar parameters were found. Considering the ionization of the upper 
atmospheric layers by the CR we have a basis for some physical interdependence. But it is still difficult to find their 
exact mechanism. The most important result of this work we see in the possibility of an earlier forecast of dangerous 
super typhoon formations on the basis of continuous on line CR multinational data evaluation. 
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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. 
          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 a typhoon. 
With the further increase of the circular velocity, reach-
ing sometimes150- 160 kt (~250 km/h), the whole vortex 
spread out to a gigantic 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 tradi-
tionally in knots. Knots are also used in Saffir-Simpson 
scale categorizing the typhoons [Table 1.]. 
         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 hurri-
cane, when it touches a populated area. 
                                                            
 Table 1.      

 
Saffir-Simpson scale 

 
Here we investigate all 42 typhoons (category 5), devel-
oped in the last 15 years. During that period they hit 
China 9 times, Japan - 9, Taiwan isle. - 5, Philippine isles. 
- 4  and Korea - 2 times, killing more than 1000 people 
and causing damages, estimated over 6 billion USD. If 
we include the lower category typhoons the casualties are 
going much higher. 
 

 
Fig.1. Damage from Typhoon Sao-mi in China  

[August 2006]. 
 

 
Fig.2. Typhoons recorded in North-West Pacific. 

         So every, even small, contribution to the earlier 
prognosis of everyone typhoon could save human lives 
and spare considerable amount of money. 
         Here we should like to verify our assumption that 
often the most powerful typhoons are preceded by a 
statistically noticeable change in Cosmic Ray intensity 
and in several geomagnetic parameters. 
 
 
2. Data. 
2.1. Hurricanes. 

             All typhoon parameters are generally measured 
every 6 hours. From these data [Web 1.] we calculate the 
daily averaged typhoon parameters. In this work data 
were used for all recorded category 5 typhoons from 
January 1, 1996 till December 31,2010, characterized 
with: 

1. Intensity –sustained circular wind velocity W. 
2. The date (D), (The day when W  reaches its 

maximum). 
3. The geographical positions [B (φ, λ)] of the hur-

ricane eye center when this maximum occurs. 
 

 
2.3. Cosmic Rays. 

        In this investigation we used daily data from the 
Neutron Monitors of 10 CR stations shown on Table. 2. 
The station positions are distributed from the far North 
till the very far South latitudes; from sea level till 3400 m. 
altitudes. 
                                             Table 2. 

 
Cosmic Ray Station geographical position.  

Their local cut-off rigidity in GeV. 
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The number of used  neutron counters for the  
continuos measurements in Neutron Monitor sections. 

 
         The CR count rates of all these stations were calcu-
lated in percentage. Their intensity recorded throughout 
the year appeared to be parallel So we used an average of 
all stations to represent Global CR intensity   
 
 
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 Center 
in Boulder, Colorado, USA [Web 2.] 
        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 sums  “KP” were calculated.  
 
 
3. Data proceeding and results. 
         For the last 15 years 42 typhoon category 5 were 
observed in the North West Pacific. Their time distribu-
tion throughout the year is shown on Fig. 3. Their maxi-
mum activities appeared to be around the beginning of 
September. 
 

 
Fig. 3. Yearly distribution of Category 5 Typhoons 

 
         All Category 5 typhoon data were centered on the 
“0” day when the corresponding typhoon reached its 
maximum wind velocity.  
         The typhoon activity were investigated thirty five 
days before that day and ten days after it together with 
the corresponding daily data for CR changes [Fig. 4.] and 
for Sun Spots numbers and KP Geomagnetic activity [Fig. 
5.]. 
         We found a deep CR intensity decrease preceding 
with 28 days the day of typhoon wind velocity maximum 
and approximately with 14 days the typhoon start.  
         The sunspot numbers [SS], preceding the “0” day 
expressed well pronounced maximum around that time (-
28thday). 
         Simultaneously, the Geomagnetic index (KP) has a 
sharp peak in these preceding days [Fig. 5.]. 
          This CR intensity deep change before the typhoon 
start could be noticed also in many individual cases in 
different years, from the early spring till late autumn. 
Two of them are presented on Fig. 6, and Fig. 7 together 
with the development of the corresponding typhoon.  
 

 
Fig. 4. Average: wind [W] velocity and  

Cosmic ray [CR] variations,  
 

 

 
Fig. 5. Geomagnetic [KP] index changes and 
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Fig. 6. Typhoon MITAG, when the preceding 

 CR intensity sharp decrease 
Is well expressed. 

 

 
Fig.. Typhoon CHABA, when the preceding 

 CR intensity sharp decrease 
Is also well expressed. 

1. Result and Discussion. 
 
         Now we could firmly state that the powerful cate-
gory 5 typhoons are often preceded with a globally ob-
servable CR intensity decrease. Combined with other 
meteorological data, that could be a signal for a high 
probability typhoon appearance in the next 10 - 15 days. 
And that is a very important interval for an early typhoon 
forecasts. 
          We could probably expect a considerable interac-
tion between the ionization of the upper atmospheric 
layers induced by Cosmic rays and possibility for a po-
werful typhoon development.  
         That could be the physical basis of these processes. 
Now it is important to understand how this tiny ioniza-
tion decrease could unlock or catalyze an immense ty-
phoon formation and development. An intense work is 
carried out in that direction. 
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1. Web 1.  
http://weather.unisys.com/hurricane/ 

2. Web 2.   
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