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Coronal Mass Ejections may increase ozone hole
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Abstract. Coronal mass ejection (CME) is being correlated with the increase in ozone hole in the upper part of the atmo-
sphere. In most of the times earth directed CMEs produces auroras, which are visible in Polar Regions of the earth. During
the Solar Maximum it has been observed that the ozone holes are increasing continuously. Intermittent earth directed CMEs
were observed with the fluctuation in solar flux. Actual measurements show a linear relationship in between CMEs and in-
crease in Solar UV. It was discovered that UV increases on earth on those days when the CMEs are earth directed. Data of
UV-A and UV-B irradiance of various parts of Delhi were correlated with CME for a span of more than one year. It can be
inferred that increase in UV is due to effect of CME on stratospheric ozone layer, which protects earth from UV radiation.
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1. Introduction

Catastrophic Weather and Climatic Change, considers the vi-
olent meteorological events that seem to be occurring with
the increase in Sunspots and earth-directed Coronal mass
ejection. Ozone hole increase and increase in UV-B on dif-
ferent parts of the earth being correlated since decades. The
observation that the electron flux due to CME and temporary
destruction of ozone layer resulting increase in UV-B reach-
ing on earth is a matter of great concern. Anthropogenic ac-
tivities are also aggravating the destruction of ozone layer.
The cumulative effect of anthropogenic activities and anoma-
lous irradiance from Sun during earth directed CME are re-
sponsible for the fast depletion of the ozone layer during solar
maximum. During the prolonged phase of low electron flux
from the Sun due to absence of earth directed coronal mass
ejection the reversible reaction takes place. Ozone layer again
forms ,or in other words nature heals up the ozone holes.
Occurrence of sunspots, earth directed CME and latitudinal
differences of ozone hole and UV irradiance were studied
in Russia (Garadzaha,1987), Malayasia (llyas,1987) Turkey
(Dihmac et.al., 1996) and New Zealand ( Zheng,1993). Ge-
ographical variations of ground-level UV-radiation has been
studied by Scotto (1998) and Cotton (1990).
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2. Correlation of electron flux during CME and
increase in UV

There are two types of solar events which affect the mag-
netosphere by sending a shock front through the solar wind.
One is called a solar flare and the other a CME. We do not
know the relationship between them, but they both send out
a shock front and particles that are accelerated in the solar
wind. 2 to 5 days later, the effect is felt at the magnetosphere
when the magnetic field lines in the solar wind are distorted
and connect with the magnetic field lines of the Earth. This
connection and the motion of the particles across the field sets
up an electric field and generates electrical currents that are
closed through the ionosphere, which is the load in the circuit.
The magnetic field associated with the current flowing in the
ionosphere in the disturbance field. Kp is a measure of that
disturbance. We do not know the processes well enough to be
able to calculate the Kp we expect from any configuration of
the solar wind when it reaches Earth. Generally speaking, the
larger the solar event, described by the initial shock velocity,
and the duration of the event, the larger and longer lasting the
disturbance to the magnetosphere and the larger Kp is mea-
sured.

The cause and mechanisms of ozone depletion are there-
fore a topic of intense scientific research .Molecular com-
pounds involved atmospheric heights using NASA solar flux
data ( Pathak,S.K. and Mason N.J, 2002)
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