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Abstract. 

CME disturbance dictates the hurricane activity at the Earth. This Paper/Poster surveys efforts that 

have resulted in implementable (at least in principle) forecast algorithms for the onset of hurricane activity. 

Consequently of two types of forecast procedures using solar observations of phenomena associated with the 

release of the CME as input parameters have been developed to treat the two types of environment 

uncertainties associated with both. Forecasting the onset hurricane disturbances from solar or coronal 

signatures could give two-to-seven day advance warnings. Models to forecast the arrival time 

of hurricane disturbances divide into empirical and physics-based. 

1INTRODUCTION 

1.1 
Data and Analysis Technique

One of the principal difficulties in quantifying the role of 
the space phenomena on climate changes has been the 
absence of long- termmeasurements of both, the climatic 
and space phenomena. In the last years more and more 

investigations show that the solar activity [1, 2] and Cosmic 
Rays, have noticeable impact on the meteorological 
parameters. However, the influence of cosmophysical 
phenomena on climatic phenomena is currently debated 
(e.g., [3, 4]). Previous work by means of a correlational 
analysis seems to indicate that certain extraterrestrial 
phenomena could have some kind of relation with the 
occurrence of Hurricanes [5, 6]. It is even speculated that 
such kind of correlations could seat the basis of deeper 
studies to use the results as indicators of hurricanes 
precursors. To give to those results a higher meaning, it is 
convenient to carry out spectral studies of the different 
involved time series to delimitate with more preciseness the 
existence of those potential relationships. That is,to find 
incident cosmophysical periodicities that may modulate 
terrestrial phenomena. In this context,little attention has been 
given to the large scale climatic phenomena: the Atlantic 
Multidecadal Oscillation (AMO). As the question about the 
role of the Sun in modulating these phenomena has not been 
clarified, it requires further assessment. In the present study 
we investigate the cooccurance of CMEs and the 
Hurricanes .

Instrumental records of climatic phenomena exist 
mainly from the end of the 19th century, direct 
measurements of solar activity come from sunspot 
numbers since 1749, and direct and trustable  Cosmic 
Ray data since 1950s decade.Solar Activity is 
characterized by different indexes,  among  one  of 
them it is the daily number of Sun Spots number (SS) 
web page www.ngdc.noaa.gov/stp/SOLAR). 

     For  hurricanes,  there are a lot of cyclone  data  ,  we  
have
considered  the  following:  
(http:hurricane.csc.noaa.gov/hurricane.)Records   of 
CMEs are available only after 1996. by Soho Lasco 
Catalogue
This study is based on survey of 29 Atlantic 
hurricanens by their   storm numbers  The  table  1 
reflects  that before  hurricane  at earth hurricane at 
Sun happened which is mapped two to nine days 
before wehave tried to dipict  that the 
hurricane activity is triggered by CME 

1.2
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Storm 
Number

Earliest Date of of CME 
Mapped 

Linear Speed 
of  CME in 
km./sec.

Abrupt change 
in Linear speed 

in km./sec.
Name Date of 

Information 

01 Unnamed Jan 18 1978 

02 Unnamed May 17 1887 

03 Unnamed Jun 12 1887 

04 Debby Jun 23 2012 Jun 14 2012 987 899 

05 Emily July 11 2005 July 09 2005 1540 1287 

06 Franklin July 21  2005 July 14 2005 2115 1363 

07 Gert July 24 2005 July 17 2005 1527 875 

08 Harvey Aug  03 2005 July 24 2005 1258 1092 

09 Irene Aug 07 2005 July 24 2005 2528 1270 

10 Jose Aug 22 2005 Aug 13 2005 912 557 

11 Katrina Aug  24 2005 Aug 15 2005 841 540 

12 Luis Aug 29 1995 Aug 22 2005 2378 1811 

13 Maria Sept.02 2005 Aug 23 2005 1929 1129 

13 Lee Sept 02 2011 Aug 21 2011 532 183 

14 Nate Sept 05 2005 Aug 25 2005 1327 862 

15 Ophelia Sept 07 2005 Aug 29 2005 1047 431 

16 Philippe Sept 17 2005 Sep 09 2005 2257 194 

17 Rita Sept 18 2005 Sep 10 2005 1893 1146 

18 Stan Oct 02 2005 Sep 13 2005 1866 1837 

19 Unnamed Oct 04 2005 Sep 28 2005 753 592 

20 Tammy Oct 05 2005 Sep 30 2005 919 601 

21 Vince Oct 09 2005 Oct 02 2005 669 336 

22 Wilma Oct 17 2005 Oct 08 2005 602 419 

23 Alpha Oct 22 2005 Oct 16 2005 688 492 

24 Beta Oct 27 2005 Oct.21 2005 810 462 

25 Gamma Nov 18 2005 Nov 07 2005 687 460 

26 Delta Nov 23 2005 Nov 12 2005 604 Not available 

27 Epsilon Nov 29 2005 Nov 13 2005 644 192 

28 Zeta Dec 30 2005 Dec 22 2005 542 376 

Table: 1 Survey of 29 hurricanes by their stoirm numbers showing their pre happening 
at the sun in the form of CME
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EMPIRICAL MODEL OF CME-DISTURBANCE ARRIVAL TIME 

The forecasting time is the transit time of the CME to reach 
the Earth.As predicted byG. SISCOE AND R. SCHWENN[7]
Empirical models consist mostly of algebraic algorithms 
obtained by fitting curves to scatter plots of measured 
disturbance arrival times versus some measure of speed of a 
halo CME . Schwenn et al. (2001, 2005) define the CME 
“expansion speed” (Vexp) as the speed at which the CME 
expands in a direction perpendicular to its direction of 
propagation. As Figure 1 shows, this definition has the 
advantage that, unlike the apparent CME speed in the plane 
of the sky (VPS), Vexp is independent of the direction of 
motion of the CME relative to the viewer’s line of sight. 
Regarding the relation between Vexp and the actual radial 
speed of the front of the CME movingaway from the Sun 
(Vrad), Dal Lago et al. (2003) found Vrad = 0.88Vexp in 
ananalysis of 57 CME-shock associations within 30◦ of the 
limb where Vrad could be accurately measured. 

fig 1 Expansion speed and Plane of sky speed of CME

Physics Based Model 

The reason behind the happening of 

hurricanes at the earth are shocks by 

the magnetic clouds which are formed 

because of solar ejecta during CME 

A magnetic cloud is a structure in the 

interplanetary medium having relatively high 

magnetic field intensity, an observed 

smoothly changing field direction as the 

observer passes thorough the cloud, and 

lower than average proton temperature 

[Burlaga, 1995]. On average, clouds are 1/4 

AU in diameter at 1 AU and often have the 

field structure of magnetic flux ropes. 

Their density profiles are usually unique 

(and therefore not predictable), so 

consideration  of  density  cannot  be used 

to identify them. However, their 

densities, on average, are comparable to those 

upstream of the cloud [Lepping and 

Berdichevsky, 2000]. Typically magnetic 

clouds have very low proton plasma beta, 

where a value of 0.05 is not uncommon at 

1 AU. These structures are like huge 

magnetospheres moving out from the Sun 

[e.g., Marubashi, 1997; Burlaga et al., 

1990], often at speeds slightly faster than the 

speed of the solar wind ahead 

of them, atleast at 1 AU Some magnetic clouds,

which often act kinematically like coronal mass 

ejections (CME’s) [e.g.,    

Gosling, 1990, 1997; Lepping and 

Berdichevsky, 2000], have been shown to 

have an effective acceleration (for slow       

CME’s) or deceleration (for fast CME’s) 

tending toward measured solar wind speeds 

at 1 AU (ranging 320 to 650 km/s)

from those speeds estimated at the Sun (ranging

from 124 km/s to 1056 km/s) [Gopalswamy et 

al., 2000]. We examine the finding by comparing

the timing of measured magnetic clouds at 1 AU 

to the apparent solar source timing,  in  order  to  

obtain average transit speeds, which are then 

appropriately compared to the measured cloud 

speeds 

(1)

(2)

 where a and  D are the acceleration and the 
acceleration-cessation distance, and TCME,1 and 
TCME,2 .Since the disturbance travel with different 
speeds it depends on expansion speed hence it takes 
different time to reach earth hence empirically the 
speed of disturbance is calculated and thus the 
transit time could be calculated.

2.1

2.2
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Algorithms to predict the arrival time of a CME 
disturbance (its shock or the ICME
itself) from solar observations exist in both 
empirical, data-based versions and
physics-based versions. The empirical 
algorithms have errors at the 95% confidence
level of about 1 day. Physics-based algorithms 
do a little better but forecast
significantly more false alarms. Inhomogeneities 
in the solar wind through which
the shock travels before reaching Earth impose 
an irreducible uncertainty of the
order of 10 hours on any algorithm that does 
not take them into account. The best
hope for improvement in this area is through 
numerical integrations of the operative
equations of motion that self-consistently 
incorporates the corona, the CME, and
the solar wind
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