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INTRODUCTION
The earth’s global temperature in 1998 was the hottest on record since 1860, according

to the Intergovernmental Panel on Climate Change (IPCC, 2001). The global mean surface
temperature was estimated to be 0.58 oC above the recent long-term average based on the
period 1961-1990. It was the 20th consecutive year with an above normal global surface
temperature. The ten warmest years have all occurred since 1983, with seven of them since
1990 (IPCC, 2001). The IPCC (2001) suggested that higher maximum temperatures and more
hot days are likely to increase in frequency during the twenty first century. High in the
atmosphere, where regular measurements are made by instruments on weather balloons
and satellites, record temperatures also occurred. From the surface to 7 km altitude, record
temperatures in 1998 were 0.47 oC higher than the average for the last 20 years, making 1998
by far the warmest year. In the lower stratosphere, 1998 was colder than usual, though not
quite as cold as 1995-1997. Globally, preliminary surface data indicated that August 1998
(and the year from January-August) remained at record warm levels with respect to the
1880-1997 long-term mean. Preliminary, the August land station temperature was 1.2 oC
above the mean, while sea surface temperature readings (including ship, buoy, and satellite
measurements) were nearly 0.57 oC above the mean, for a combined index value of 0.72 oC
above the average.

TEMPERATURE
Fig. 3 illustrates the distribution of the average July (1960-2000) temperature and its

differences from July 1998 at the mean sea level pressure and 500 hPa. Fig. 3a shows that
the temperature increases from north to south and over the warmest area in our domain
which is the Arabian Peninsula, and Iraq. The increase in temperature from north to south
can be seen more obviously on 850 hPa (not shown), where the thermal trough extended
from the north-west of our domain (northwest Italy) to reach Libya and south-west Egypt.
The Arabian Peninsula is also the warmest area at 850 hPa, its temperature increases about
32o C. On 500 hPa this pattern of temperature distribution is changed and the warmer area
extended westerly to the west of Lybia with the warmest one over Egypt (Fig. 3c).

Fig. 2: as in Fig.
1 but for August.

Fig. 3: a) The
average surface
temperature (1960-
2000) for July, b) the
difference of surface
temperature between
July 1998 and the
average July, c) the
average temperature
at 500 hPa level and
d) the difference of
temperature between
July 1998 and the
average July at 500
hPa.
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Summer air temperature is an issue of great concern, since their variability and
extremes have important economical and social implications. Climate is the main factor that
determines the tourism potential of a region (Matzarakis, 1999). Heat waves occurred during
the summers of 1987 and 2000 with disastrous consequences for humans and forests,
reduced the traditional peak summer demand at Mediterranean holiday destinations (IPCC
Technical Summary 2001). In addition, heat waves have been associated with short term
increases in mortality (Kovats et al., 1999) as well as with the exacerbation of the air pollution
and the extension of vector borne diseases (IPCC Policy Makers, 2001).

High summer temperatures are harmful to human health. Analyses that examine
heat-stress related mortality consider the apparent temperature, which attempts to quantify
the joint effect of temperature and moisture on a human body (Steadman, 1984), or apply a
synoptic approach proposed by Kalkstein (1991). For example, the very intense heat wave
in July 1995 that affected the Midwestern U.S.A. caused over 800 deaths, most of them in
Chicago (Whitman et al., 1997). The analysis of Karl and Knight (1997) indicated that for
Chicago, such an extended period of continuously high daytime and night-time apparent
temperatures is unprecedented in modern times. Changnon et al., (1996) presented a
comparison of fatalities attributed to weather in the U.S.A. (e.g. tornadoes, floods, hurricanes,
wind storms, etc.). The mean annual number of deaths caused by heat waves is much higher
than that for any other extreme weather event.

Several climatological studies have focused on temporal and spatial fluctuations of
extreme high-temperature events and increases in temperature thresholds. Prolonged extreme
temperature events have been studied also (Kunkel et al., 1996, 1999; Domonoko, 1998;
Karl and Easterling, 1999). Kunkel et al., (1999) found no evidence for changes in the
frequency of intense heat waves since the 1930s in the U.S.A. The most frequent increase of
threshold temperatures above which mortality rises significantly were observed in the
1930s, with 1936 recording the highest number. Kunkel et al. (1996) presented statistics of
the most intense 4 day heat waves in Chicago between 1901 and 1995; the peak in the 1930-
1940s was the dominant feature of their temporal distribution.

In this paper we investigate the causes of summer heat waves especially during
August 1998. The meteorological extremes are described and discussed along with the east
west variations in climatic parameters.

THE  EXTREMES  IN  METEOROLOGICAL  FACTORS
In this section we will show the climatological pattern of some meteorological variables
(1960-2000) and its differences from 1998. Also, we will focus on the months July and
August and try to illustrate why 1998 was warmer than the previous.

HEIGHT
Fig. 1a shows the horizontal distribution of the average for July (1960-2000) for mean

sea level pressure and its difference from 1998 (Fig. 1b). It also shows the horizontal
distribution of the average for July at 500 hPa (Fig. 1c) and their corresponding differences
from 1998.

Fig. 1a illustrates that the dominant pressure systems that affect the weather of this
area during this time of the year are the subtropical high pressure which extended easterly to
reach the east of the Mediterranean, and the Indian monsoon low which extended west to
reach the east of Mediterranean. Fig. 1b shows that there is a small decrease of pressure over
the Mediterranean and the west of Egypt while a pronounced increase of pressure occurs
over east of Egypt, Red Sea and Saudi Arabia and also over Turkey. This situation dominates
up to 850 hPa.

On the upper air (at 500 hPa) the subtropical high extended eastward (Fig. 1c) and its
differences from 1998 (Fig. 1d) show that the increase of height over Egypt during 1998 is
more than 10 m and it reaches up to 60 m over Europe. This increase of height in July 1998
than the average July (1960-2000) is more pronounced at 200 hPa (not shown) where it
reaches more than 60 m over north of Egypt and more than 100 m over Europe. Fig. 2 is as Fig.
1 but for August. It illustrates that the mean sea level pressures at 1998 are more than average
for August (1960-2000) except over the central Mediterranean, Lybia and west of Egypt. The
difference of pressure exceeds 1 hPa over Lybia and south of Italy. This pattern occurs also
at 850 hPa but the negative area decreased to become only over north Lypia, Algeria, Tunes
and south of Italy (Fig. 2d). The positive values increases with height to reach greater than
100 m over Turkey at 200 hPa.

We can conclude from Figs. 1 and 2 that the subtropical height pressure system is
weaker during 1998 and is seen to be mainly to the east of its climatological position. Due to
this situation the extension of the Indian monsoon low oscillates to the west more than its
average position.

Fig. 1: a) The average mean sea level pressure (1960-2000) for July b) the difference of MSLP between
July 1998 and the average July, c) the average values of geopotential height at 500 hPa level and d) the
differences of geopotential height between July 1998 and the average July at 500 hPa.
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Fig. 3d shows that on 500 hPa the temperature of 1998 is higher than the average temperature
over the most of our domain except only over north-east Mediterranean where small negative
values occur. The maximum positive values appear over Egypt and extended from south
Italy to northwest Europe.  This rising temperature at 1998 occurs also over 200 hPa.

Fig. 4 illustrates the distribution of the temperature and the differences of the average
values from the values of August 1998 at the mean sea level pressure and 500 hPa. It is
interesting to note that the pattern of the distribution of the mean temperature during
August at our interesting levels (Fig. 4a) is similar to the correspondence for July (Fig. 3a),
but the values of temperature in July is more than that in August. Fig. 4b illustrate the
differences between the temperature in 1998 and the average of 1960-2000.

It is clear that the 1998 is warmer than the mean throughout all levels and from longitude 15o

E to 50o E. The maximum difference (positive values) occurs at the surface and 850 hPa
especially over Egypt and north-east and east of the Mediterranean. There are small negative
values in temperature over south-east Egypt, The Red Sea, Saudi Arabia and over the Gulf
area.

RELATIVE  HUMIDITY  (RH)
Figs. 5 and 6 show the distribution of the mean values of RH and its differences from

1998 at 1000 and 850 hPa levels for July and August respectively. The climatological pattern
(mean, 1960-2000) illustrate that the maximum values of RH at 1000 hPa occurs over the east
part of the Mediterranean and over The Black Sea, exceeds 80 % in July and August. It
decreases with height to reach its minimum values at 300 hPa. It is interesting to note that
the values of RH over the area east of Red Sea and west of the Arabian Gulf at 500 hPa are
greater than that at 850 and 1000 hPa; this is due to the effect of the easterly Jet. Fig. 5b
illustrates the difference in RH between 1998 and the mean. Generally, there are small
increases and small decreases of RH at different regions.

Fig. 4: as in
Fig. 3 but for
August.
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This means the probability of a collision of these two objects is small. However, the
collision has and will occur again. The resulting force on the aeroplane of a very powerful
ionic column could easily completely detach the tail section of the aeroplane from the
fuselage making the guidance of the aircraft impossible.

If heavier ions than iron are in significant abundance in the solar wind, the evolution
theory of stars or stellar physics will change drastically. There are two possibilities to
consider. The heavier elements have existed in the sun since it was formed or the heavier
elements are being continually produced within the sun. The first possibility violates the
current theory for the evolution of a star. The second possibility violates the current
theory for stars in stellar physics. A model developed by the author suggests that the
concept of a solar system evolving by the process of condensing gases into solids without
initial solids being present is incorrect. Therefore, it is reasoned that the current model for
solar system evolution is in error and an initial solid core of atoms of amu greater than or
equal to iron was contained in the sun during its formation. The discovery of zinc and
heavier ions in abundance in the analysis of hurricanes indicates that the initial core of
heavy material in the sun still exists.

The radial dimensions of a hurricane are very large when compared to the radial
dimensions of a tornado. The relationship that produces the relative spacing of the rainbands
in a hurricane is the same relationship that controls the spacing of element walls in a
tornado. This signature continues to exist in the hurricane because a tornado caused the
hurricane genesis. Ingestion that entered the element walls of the tornado produced the
large radii of the element walls for the hurricane. The current hurricane model can not
explain the “light show” phenomenon because air and humidity will not produce the
required current flow or light. Since the electro-magnetic model for a hurricane contains
positive ions in the element walls and the maximum positive potential is in the eyewall, the
near land “light show” becomes a scientifically explainable phenomenon.

This work is simply a beginning of what will be developed by severe weather
hurricane genesis experts in the future. Its intent was to present the correct freebody
diagram for severe storms. The actual physical problems of severe storms can never be
solved without the correct freebody diagram.

NOMENCLATURE
amuL = Atomic mass unit of light element
amuH = Atomic mass unit of heavy element
RL = Radial location of light element
RH = Radial location of heavy element
ΦL = Momentum of light ion
ΦH = Momentum of heavy or iron ion
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Over Egypt the decrease of RH in 1998 reaches 5 % at most levels. Fig. 6b also shows the
difference of RH between 1998 and the average of (1960-2000) for the month of August.

VERTICAL WIND
Figs. 7 and 8 illustrate the horizontal distribution of the average vertical motion

(1960-2000) and its differences from 1998 for July and August at 1000 and 500 hPa levels.
The most interesting feature is the downward motion over the Mediterranean, north Africa
and south Europe, this feature appears at 1000 hPa and is more pronounced at the upper
levels for July and August (Figs. 7a,c and 8a,c).

Fig. 5: a) The average
RH (1960-2000) for
July at 1000 hPa, b) the
difference of RH
between July 1998 and
the average July at
1000 hPa, c) the
average RH at 850 hPa
level and d) the
difference RH between
July 1998 and the
average July at 850
hPa.

Fig. 6: as for Fig. 5 but
for August.
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 The magnitude of the magnetic field created by the positive ions of the hurricane’s element
walls will be larger than the magnitude of the earth’s magnetic field. In the northern or
southern hemisphere, the magnetic field within the hurricane will be in the same direction as
the magnetic field of the earth. These observations of the magnetic field within the hurricane
will only exist if the hurricane is composed of positively charged ions revolving with a
velocity capable of producing the observed magnetic field. Water vapour and air, the
suggested components of a hurricane by the current theory can not produce a magnetic
field that will be different than earth’s magnetic field.

CONCLUSIONS
The fury of all cyclones and hurricanes that have only intensified once will be

contained within a diameter equal to ten times the eyewall diameter of the cyclone or
hurricane. Hurricanes with multiple intensifications such as Ivan, 2004 will always contain
the unusual peak in the total velocity distribution external to the carbon element wall
produced by the tornado that caused the last intensification. The analysis assumes that the
severe storm is in a pseudo steady state while the data is being collected. A slight variation
in the shape of the severe storm’s field of magnetic induction, the time period required to
assimilate the data, or the ionic velocity of different element walls could account for the
errors in the analysis. The locations of convective element walls in cyclones and hurricanes
are continually changing, so the fact that it may take the aeroplane time (1 hour and 25
minutes for Hurricane Ivan) to collect the data may cause variations in the element wall
locations (Willoughby et al, 1984). The author wishes to note that ingestion, the entrainment
of non-charged molecules in an element wall, will introduce another variable that must
remain constant among the element walls to make this analysis valid. Ingestion will be
addressed in the next paper. The reported data in the four given examples supports these
assumptions. There is no evidence of a moat in Hurricanes Floyd, Gilbert, or Ivan. This fact
occurs due to the presence of a water molecule peak in the wind speed data. The water
molecule ion is produced in the atmosphere and as a result is not present in the solar wind
data of Figure 2, but the wind speed and reflectivity peak data indicate that a water molecule
element wall is present in the example hurricanes. The known hurricane structures reported
in this work have produced the first indication of an ions heavier than iron in severe storms.
A composite heavy element wall of ions travelling at high velocity becomes the destructive
mechanism for tornadoes and hurricanes.

The third experiment has been completed by mathematics and sophomore physics
in this work. The experiment is strictly mathematical in nature but the agreement with the
known data for the given storms between rainband spacing, reflectivity peaks, and total
velocity distribution and known abundant elements in the solar wind is excellent. The
correlation of the location of the moat region in a cyclone with respect to a minimum count
for ions in the solar wind provides the reason for the existence of a moat region in the
electromagnetic theory, but the lack of a moat region in the three investigated hurricanes
makes the existence of a moat region questionable. Incoming ionic columns should be
given particular attention when considering high altitude turbulence for aircraft safety. The
surface area where an aircraft can be contained in the planetary atmosphere is large when
compared to the cross sectional area of an incoming ionic column.

The charts in this paper display that the upward motion over Mediterranean and Egypt
decreases during July and August of 1998 than the mean values except at 1000 hPa.

EAST  WEST  VARIATIONS
East-west variation of height and temperature

The east-west (20 oW to 60 oE) vertical cross-sections for the geopotential height
and temperature anomalies (1998 mean) for July and August for the latitude belt 20 o to 40
oN (not shown) illustrate strong upper and lower anticyclonic anomalies during these
months of 1998. The Maximum intensity of the subtropical high pressure over Egypt occurs
at August at upper and lower levels. The positive values of height (1998 mean) over the belt
20 o to 40 oN and from the surface to 1000 hPa indicate that the year of 1998 was a warmer
year.

Fig. 7: a) The
average vertical
motion (1960-2000)
forJuly at 1000 hPa,
b) the difference of
vertical motion
between July 1998
and the average July
at 1000 hPa, c) the
average vertical
motion at 500 hPa
level and d) the
difference of vertical
motion between July
1998 and the
average July at 500
hPa.

Fig. 8: as in Fig. 7
but for August.
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CONSIDERATIONS
The composite solution for the tornado, multiple funnels in the same vicinity, is the

same as for hurricanes caused by two ionic columns in the same vicinity, but separated by
a reasonable distance.  Hurricanes are observed in the oceans by satellite. The ions follow
lines of constant magnetic induction in the hurricane. The ion paths in the hurricane are
visible by cloud movements that are detected by the satellite. Therefore, the outer, light ion
hurricane wall’s shape should be visible. Multiple tornado funnels in the same vicinity
over an ocean would produce elliptical or oblong shaped element walls for the hurricane.
Are there such things as oblong or elliptically shaped hurricanes? The discussion in the
reference mentions “elliptical look of the storm” and “Hurricane Gustav 2002 had a large
center with a couple of vortices whirling within” (Bastardi et al, 2004 ).

The hurricane travels a long path over the ocean and exists for days. It is a low
pressure system and tornadoes often occur in this type of system. Consider the entry of a
new tornado into the hurricane eye. What would occur? The vertical component of the
magnetic field in the area of the hurricane eye would increase. The physics would require
an increase in velocity and a decrease in radius for all of the new element walls (Sokeland,
2005 - Equation 12). It would appear as if the stabilised eyewall increased in wind speed
and decreased in radius. “Spin-up” is the term used by hurricane experts to describe this
process. The eyewall diameter may reduce from 10 miles to 5 miles as the hurricane intensity
increases. This phenomenon occurred during Hurricane Charley, 2004. It is suggested by
the author that all hurricane “spin-ups” are the result of a new tornado entering the hurricane
eye. The hurricane would exhibit a change in direction due to the addition of the momentum
of the new tornado. If the hurricane was travelling due north at the time of “spin-up”, the
new direction of the hurricane should be northeastern because tornadoes generally travel
from a westerly to easterly direction.

The simplest statement of the currently accepted hurricane model is a storm driven
by a pressure gradient where inflow toward the eye is required. The analysis of this model
should require a continuous velocity distribution where the total velocity is decreasing as
radius increases.  An aeroplane flying through a hurricane noted “three distinct knocks”
before entering the hurricane eye (Pielke, 1990). This indicates the velocity and power
distributions in the hurricane are not continuous.  This is easy to explain using the element
wall model, but could be difficult to explain with the pressure gradient model. Then there is
the final witness, a vortex or vortices whirling within the hurricane eye.  The swirl or swirls
are the cone or cones of air that were within the inner element wall of the tornado or
tornadoes that formed the hurricane. Since the viscosity of air is very low and the swirl or
swirls are surrounded by calm air in the hurricane eye after the inner element wall or walls
have expanded, the swirl or swirls will decay very slowly.

There is a simple experiment available involving a hand held magnetic compass to
justify the suggested hurricane theory. The direction of magnetic north indicated by a
hand held compass as the observer flies through the hurricane will not agree with earth’s
magnetic north and the magnetic north will reverse direction as the observer flies in a
straight line through the hurricane eye to the other side of the hurricane. The magnitude of
the vertical component of the magnetic field within the hurricane will increase as the
observer approach the region of a hurricane’s eyewall from the outside.

These results can be noticed from Figs. 9a, b where the positive values of temperature
anomaly occur over the interesting belt and the most levels especially at the lower layer.
 The maximum values of positive temperature anomalies (2.5 oC) appear over Egypt at
August at the layer (900- 850 hPa). It also shows that the height of 1998 is more than that of
the mean throughout the two months and at all the levels. These results also can be shown
from the anomaly of temperatures, it also illustrates that the year 1998 was warmer than the
average.

Fig. 9: a) Zonal Vertical cross section of the differences between temperature of July 1998 and average
July (1960-2000), b) As in a) but for August.

Fig. 10: a) Zonal Vertical cross section of the vertical motion of average July (1960-2000), b) as in a) but
for August.



128 141© THE INTERNATIONAL JOURNAL OF METEOROLOGY
April 2006,  Vol.31,  No.308

© THE INTERNATIONAL JOURNAL OF METEOROLOGY
April 2006,  Vol.31,  No.308

The fog, a mixture of water and air, will transfer thermal energy into the cold air stream and
the conservation of mass and natural convection within the eyewall will cause the fog and
warmer air to move upward near the eyewall but at a smaller radius than the downward cold
air stream (Dodge, 1998). The ocean water that has passed under many element walls of the
hurricane will be cooled to a significant depth by this process. The rising fog or cloud wall
near the eyewall should appear to be banded circles because of the motion of the ocean
waves at the ocean surface where the fog is formed. The sensible heat of the warm ocean
surface becomes the heat of vapourisation (539 cal/gm or 970 btu/lb) during the process of
forming the water vapour. The hurricane pumps moisture into the upper atmosphere by this
method and a great deal of rain will be the result. The fog or clouds make the hurricane
visible. Since the hurricane of the electromagnetic theory is not a heat engine, the
electromagnetic theory hurricane does not require clouds or the heat of vapourisation to
exist.  It is proposed that hurricanes that travel across cold ocean surfaces are possible.
They will not be called hurricanes because of the lack of clouds, but there will be severe
wind storms containing hurricane force winds as a result of these invisible hurricanes.

During the middle of April 2005, the east coast of the USA experienced high surf and
windy conditions. There was a circulation off the east coast of the USA between Florida
and South Carolina that resembled a tropical depression. It did not have clouds like a
hurricane because it was a hurricane above an ocean surface that was too cool to provide
the sensible heat that is necessary to produce the clouds. It was noted as a low pressure
centre and discussed as looking like a tropical depression. A cruise ship travelling from the
Bahamas to New York experienced “freak” forty foot waves and had windows broken ten
decks above sea level, passengers were sleeping in corridors in life preservers, and large
objects were washed overboard from the upper decks. This ship thought it would pass
through some rainy weather, but could not imagine it would experience a hurricane. There
was no warning of severe weather from NOAA for the ship because the hurricane was
invisible to the normal hurricane sensors, satellites looking for particular cloud formations
and Doppler radar. Lives became at risk due to lack of knowledge of the possibility of an
invisible hurricane.

The invisible hurricane also occurs on the west coast of France and the United
Kingdom. It is noted that these storms have hurricane force winds, but the expected cloud
formations that accompany classical hurricanes do not exist. The reason the clouds are
absent is because the ocean surface temperature at these locations is not warm enough to
form the fog that causes the clouds. The current hurricane theory requires the hurricane to
be a heat engine and as a result a hurricane cannot exist without the latent heat of the
clouds or water vapour. The electromagnetic hurricane theory only requires the ionic element
walls and does not require clouds. The existence of invisible hurricanes is an indirect proof
of the electromagnetic severe weather theory.

There can also be tornadoes without a visible funnel. Tornadoes are made visible
by passing through a cloud or humid air. If the cloud or humid air was not wrapped around
the funnel as it descended, the tornado funnel would be invisible. This is the reason the
largest sand storm you can imagine in the Sarah Dessert is not called an F5 tornado.

East-west variation of vertical motion
Fig. 10 illustrates the east-west (20o W to 60o E) vertical cross sections for the vertical

motion and their differences from the mean for July and August 1998 for the latitude belt 20
o to 40 o N.  It shows that there are two main features of the mean value field; the first is the
upward motion from 40o E to 57.5o E and from 1000 to 500 hPa, while the second is the
downward motion from 10o to 40o E from 1000 to 100 hPa. The maximum subsidence occurs
between 800-300 hPa and from 20o to 35o E. while the pattern of the mean vertical motion is
somewhat similar during the summer months, the pattern of the differences from 1998 is
different from month to month. At June (not shown) there is an increase in the downward
motion in 1998 from 5 o to 20 o E at all levels and from 30 o to 37.5 oE from the surface to 500
hPa. While this subsidence decrease between latitudes 20o to 30o E and from the surface to
200 hPa. During July the decrease in subsidence occurs between 20o to 32.5o E throughout
all levels. The greatest decrease of subsidence in 1998 about the mean appears in August,
where the negative values of the vertical motion occurs between 10o to 40o E throughout all
levels with the maximum one over Egypt. During September 1998 the feature changed in
August but the area from 20o to 30o E still experiences a decrease in downward motion in
1998 than the mean. Fig. 12 shows in a more obvious pattern the strength and direction of
upward motion of the mean and 1998 for the July and August months.

East-west variation of the Zonal wind
The results of studying the east-west vertical cross-section for the zonal wind

component (u) in m/s for July and August 1998 and its differences from the average for the
mean latitudinal belt 20o to 40o N (Fig. 11) can be summarised as follows:
          Strong westerly zonal wind was situated over our belt (20o to 40o N) from 20o to 40o
E in the upper levels (200 hPa), it was associated with a subtropical Jet stream. The domain
of anomaly is divided into two parts, the first part lies west of 40o E is associated with
positive anomalies which indicate that the westerly wind in June 1998 was more than that of
the mean, the second part (east of 40o E) is associated with negative anomalies.

During July the subtropical Jet is weaker and shifts westward, this can be seen
clearly from the negative anomalies of the zonal wind component at 200 hPa.

Fig. 11: as in Fig. 9 but for U-component of wind.
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Table 4.
C a l c u l a t e d
Element Wall
L o c a t i o n s
versus Wind
S p e e d
Discontinuities
H u r r i c a n e
Ivan 2004.

The variation of the percent error of the radial discontinuities of the total velocity of Hurricane
Ivan is +5.0 (calcium) and -6.2 (argon) percent. The percent error in this correlation is the
calculated degrees longitude minus the Figure 5 wind speed peak degrees longitude divided
by the Figure 5 wind speed degrees longitude times 100. Notice the unusual peak in total
velocity between 84 and 85 degrees longitude in the figure. Could this unusual peak have
been the eyewall and outer eyewall of Hurricane Ivan before the last new tornado entered
the eye?

The main statement provided by Figure 5 is not the fact of the reasonable correlation
of the locations of velocity discontinuities using an antimony eyewall. The figure implies
that a new tornado entered into Hurricane Ivan within the eye and as the element walls of
the tornado increased in diameter the existing element walls before the tornado entry were
moved to a location external of the element walls provided by the new tornado. Since all
element walls contain ions that are positively charged, Coulombs law of repulsion of like
charges keeps element walls from merging throughout the transition. This is the first tangible
proof that a new tornado in the hurricane eye causes hurricane intensification. Hurricane
Ivan is the only hurricane in this work that has intensified a number of times. The total
velocity data used for this hurricane was gathered after the third intensification of Hurricane
Ivan.

The predicted location of the water and zinc ions do not have a suggested connection to
the total velocity curve and are the unconnected point on the 60 m/sec wind speed line. The
result of the calculations for the location of velocity discontinuities for Hurricane Ivan is
shown in Table 4.

Element Element amu Cal. Degrees Loc. Velocity 

Discontinuity 

Percent 

Error 

Sb 121.76 0.33 0.33 0.0 

Zn 65.38 0.61   

Fe 55.85 0.72 0.77 -6.1 

Ca 40.08 1.00 0.95 5.0 

A 36.94 1.09 1.16 -6.2 

S 32.07 1.25 1.26 -0.8 

Si 28.09 1.43 1.50 -4.8 

Mg iso. 26.32 1.53 1.59 -4.2 

Na 22.99 1.75 1.77 -1.0 

Ne 20.18 1.99 2.02 -1.3 

H2O 18.02 2.23   

O 16.00 2.51 2.42 3.6 

N 14.01 2.87 2.93 -2.0 

C 12.01 3.35 3.37 -0.8 

During August the Zonal easterly component is weaken from 25o to 50o E at the
upper levels and also at the lower levels. Also the easterly zonal wind component was
weakening; this can be seen from 00o to 25o E from the surface up to 700 hPa. In September,
the westerly Jet returns to oscillate eastward and intensifies, but is still weaker than the
mean at 200 hPa between 00o to 10 o E.

East-west variation of RH
Fig. 12 shows the east west vertical cross-section at the latitude 35o E for the variation

from the mean relative humidity from longitude 20o W to 60o E for the interested months. It
also shows the direction of vertical wind over the same latitude for 1998 and the mean.
Generally, it illustrate that the maximum sinking motion occurs between 17.5o E to 32.5o E
with the maximum RH concentrated in this area from the surface up to 850 hPa. The rising
motion occurs between 47.5o E to 52.5o E and also between 5o W to 5o E, it associated with
increasing RH at the upper levels (700-400 hPa). It can be notice that the pattern of rising
motion and sinking motion is shifted westward during 1998 from the mean (Fig. 10), and due
to this movement of vertical wind the centers of maximum RH at the lower and upper levels
also shifted westward over Egypt. These illustrate the increase of maximum sinking air,
humidity, temperature and stability that characterise the summer weather of this area.

East-west variation of the meridional wind component
Fig. 13 depict the east-west variations from the mean of the meridional component V,

and the pattern of the vertical direction of wind at 35o E between 20o W to 60o E for July and
August. First, it is clear that the sinking motion is associated with a southerly V-component
while the rising motion is associated with northerly V-component. Secondly, we also notice
that the northerly and southerly V-component of 1998 are stronger than that corresponding
to the mean during the two months. The maximum differences occur during August where
the southerly component reaches more than 6 m/s between 800-600 hPa at 20-22.5 oE in 1998
while its correspondence for the mean is 2 m/s.

HEIGHT  LATITUDINAL  VARIATIONS
Fig. 14 shows the meridional vertical cross-section at 25o E for the pattern of vertical

motion. It is clear that the sinking motion is associated with the subtropical Jet around 35o

E while the rising motion is associated with the tropical easterly Jet.

Fig. 12: as in Fig. 10 but for relative humidity.

INVISIBLE  HURRICANES  AND  TORNADOES
The circulation of air near an element wall and particularly the eyewall is of interest.

The observer knows the temperature of the air near the eyewall and other element walls will
generally be below freezing because the air will be accelerated to a high velocity near an
element wall.  The colder air being of higher density will flow downward, and come into
contact with the warm ocean surface.  The result will be fog.
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The wind speed data for Hurricane Ivan was provided by the National Oceanic and
Atmospheric Administration, NOAA (HRD, 2006). The correlation of the discontinuities has
been presented by connecting lines from 70.0 m/sec wind speed to the selected velocity
peak in the total wind speed data. The point on the 70.0 m/sec line is the prediction of the
location of the wind speed peak. When the connecting lines between the predicted location
and the actual location of the velocity discontinuity on the total wind speed curve are
vertical the correlation is exact for that particular element wall. The ions for the connecting
lines from right to left are antimony, iron, calcium, argon, sulphur, silicon, magnesium, sodium,
neon, oxygen, nitrogen, and carbon.

Figure 5. Correlation
of velocity peaks with
abundant Solar Wind
element.

HURRICANE   IVAN   2004
Antimony was an average element for the composite eyewall of the cyclone schematic

of Figure 1 and the application of antimony as the eyewall element was successful for
Hurricanes Gilbert and Floyd. Therefore, the average element amu value for the eyewall of
Hurricane Ivan 2004 will be specified as 121.76 in an attempt to correlate the location of the
velocity discontinuities of the element walls. This will present an interesting paradox because
the outer diameter divided by the eyewall diameter for Hurricane Ivan is greater than ten.

The center of Hurricane Ivan is at 88.253 degrees longitude and is the origin, 0.0
degrees longitude, of the radial calculations. The eyewall is located at 0.33 degrees longitude
with respect to the origin. The value of the RAPC for Hurricane Ivan is 40.18. The total wind
speed in Figure 5 is plotted on one minute data intervals. The predictions may improve if
smaller time data intervals were applied.

The figure shows a typical Hadley type cell where warm air is rising and cold air is sinking.
It is clear that the intensity of rising motion and sinking motion during the months in 1998
(July, and August) is weaker than the average from 1960-2000. Also there is a northward
shift of the centres with a sinking and rising motion.

The mean pattern (not shown), illustrates the high increase of RH from the equator
to 12.5o N at lower and upper levels associated with the maximum heating and maximum
rising motion. While at the latitudes from 20 to 42.5o N the high values of RH are concentrated
at the lower levels (surface-850 hPa) associated with the maximum sinking motion. Fig. 14
also shows the differences of RH for the four months between 1998 and the average. It is
clear that the year 1998 is not only a warmer year but also is a dry year during the summer
months. This can be seen from the negative values in the differences that appear in the
vertical distribution of RH. There are only some positive values and these appear between
latitude 20o N and 32.5o N and from 800-300 hPa in the first three months. In September the
positive values appear between latitudes 32.5o N to 50o N from the surface to 300 hPa.
Generally the magnitude of the negative values of the differences is greater than the
magnitude of the positive values during the four months, where we found that the maximum
negative values at June reaches more than 20 % while the maximum positive values reaches
10 %. In July the maximum negative values reaches 18 % while the maximum positive value
is 6, this feature can be also seen in August and September.

Fig. 13: as in Fig. 10 but for V-component of wind.

Fig. 14: a) Meridional vertical cross section of the RH humidity of the difference between July 1998 and
average July, b) as in a) but for August.
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Table 3.  Calculated Element Wall Locations versus Wind Speed Discontinuities Hurricane Floyd 1999.

Element Element amu Cal. Degrees Loc. Velocity 

Discontinuity 

Percent 

Error 

Sb 121.76 0.275 0.275 0.00 

Zn 65.38 0.511 0.550 -7.01 

Fe 55.85 0.599 0.600 -0.21 

Ca 40.08 0.834 0.850 -1.84 

A 36.94 0.905 0.910 -0.53 

S 32.07 1.043 1.000 4.28 

Si 28.09 1.198 1.150 3.52 

Mg iso. 26.32 1.271 1.280 -0.74 

Na 22.99 1.450 1.420 2.43 

Ne 20.18 1.657 1.520 9.02 

H2O 18.02 1.860 1.85 0.01 

O 16.00 2.090 2.000 4.50 

N 14.01 2.387 2.400 -0.53 

C 12.01 2.784   

The data for the sodium element wall is questionable, but the same argument applied to the
abundance of the water ion can be applied for a sodium ion. Different explosions on the sun
may be composed of slightly different elements and element isotopes but the majority of
the abundant elements in the solar wind must always be present. This is the third example
where the physics of the electro-magnetic freebody diagram for a hurricane is justified.

Figure 4. Wind Speed versus Longitude for Hurricane Floyd (Ulhorn, 2005).

Fig. 15 illustrates the meridional vertical distribution of the differences in temperature
in 1998 from the average for the two months. It shows that the maximum surface temperature
occurs between longitude 12.5 and 25o N, and the minimum surface temperature at the pole.
It also illustrate that in general the summer months of 1998 were warmer than the average,
especially in August where the differences reaches 3 oC between 15o N to 30o N and from the
surface to 200 hPa. The only negative values appear in June between 20o N and 40o N and
from 700- 200 hPa.

CONCLUSION
During the summer of 1998, the Mediterranean area is subject to episodes of air

temperature increase, which are usually referred to as “heat waves”. These waves are
characterised by a long lasting duration and pronounced intensity of the temperature
anomaly. We used NCEP/NCAR data in analysing and investigating the causes of this
summer heat wave. The most significant findings were as follows;

A) The subtropical height pressure system is weaker during 1998 and is seen to be
mainly to the east of its climatological position, so the extension of the Indian
monsoon low oscillates to the west more than its average position.
B) The pattern of rising motion and sinking motion is shifted westward during 1998
from the mean and due to this movement of vertical wind the centres of maximum
humidity at the lower and upper levels are also shifted westward over Egypt. These
illustrate the increase of maximum sinking air, humidity, temperature and stability
that characterise the summer weather in this area.
C) The increase of temperature during the summer of 1998 was shown to be due to
the increase of the subsidence of: 1) the branch of the local tropical Northern
Hemisphere Hadley cell; 2) the branch of the Walker type over the Mediterranean
sea and North Africa; 3) the steady northerly winds between the Asiatic monsoon
low and the Azores high pressure.

Fig. 15: a) Meridional vertical cross section of the temperature of the difference between July 1998 and
average July, b) as in a) but for August.
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WEATHERVIEW: JANUARY 2006

Element Element amu Cal. Radius Peak Location Percent 

Error 

Sb 121.76 20.00 20 0.0 

Zn 65.38 30.00 41 24.2 

Fe 55.85 43.60 43 1.4 

Ca 40.08 60.76 60 1.3 

A 36.94 65.92   

S 32.07 75.94 75 1.3 

Si 28.09 86.69 84 3.2 

Mg isotope 26.32 92.52 91 1.7 

Ne 20.18 120.67 115 4.9 

H2O 18.016 135.17 135 -0.2 

O 16.00 152.20 155 -1.8 

N 14.01 173.84 175 -0.7 

C 12.01 202.75 205 -1.1 

DISCUSSION  OF  TABLE  2  RESULTS
All elements fit the Figure 3 peak locations within +24.2 (zinc) and -1.1 (carbon)

percent for the data presented in Figure 3. The percent error in Table 2 is the calculated peak
location minus the Figure 3 peak location divided by the Figure 3 peak location times 100.
The argon peak is not detectable by this method of measurement. The magnesium isotope
used in the first example was also used in this calculation with good results. The moat region
that exists between the neon and oxygen element walls also displays a reflectivity peak. The
reason for this reflectivity peak is proposed to be due to an ionised water molecule. This is
the second example where the physics of the electro-magnetic freebody diagram for a
hurricane is justified.

HURRICANE  FLOYD  1999  -  ELEMENT  WALL  SPACING  DATA
The wind speed versus radial profile is shown for Hurricane Floyd 1999 as Figure 4.

The best definition for variation in wind speed and element wall locations is the outbound
total wind speed curve at flight level (4 km). This curve is used to locate the discontinuities
in the total wind speed for Hurricane Floyd. The eyewall radius for Hurricane Floyd is 0.2746
degrees longitude.  The RAPC for Hurricane Floyd is 33.44 (121.76 times 0.2746).  In Table 3
the calculated degree range from 0.0 to 2.5, is equivalent to the degree range of 73.5 to 71.0
degrees longitude in Figure 4. The calculated locations in degrees longitude for the ionic
element walls are shown in Table 3.

The predicted location of the radial discontinuities of the total velocity of Hurricane
Floyd for all element walls except neon in table 3 is within +4.5 (oxygen) and -7.01 (zinc)
percent. It appears the recording of the flight data ended before reaching the carbon
discontinuity. The percent error in Table 3 is the calculated degrees longitude minus the
Figure 4 discontinuity degrees longitude divided by the Figure 4 discontinuity degrees
longitude times 100. The element sodium is not abundant in the solar wind and is not a large
percentage by mass in salt water.

Table 2.
C a l c u l a t e d
Element Wall
Locations versus
Reflectivity Peaks
Hurricane Gilbert.
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