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ABSTRACT 
Natural calamities those we have much experiences have been destructing era to era are Tsunami 
in December 22, 2004, Aila in May 25, 2009 and recent earthquake in March 11, 2011 in Sendai, 
Japan, Tornados and Cyclones.  Main objective of this research is to keep on eye on the motions 
of the Earth about the sun and its own axis and environmental conditions and so on, whether 
they have any role behind these calamities. Data has been taking since April 2005 after the 
Tsunami and that has been going on. After analyzing those data of the Zenith angle (θ), the 
rotational angle (φ) and the temperature of the Earth’s atmosphere, it is found that the Earth’s 
revolutionary plane about the sun is changed. Maximum and minimum Zenith angles are always 
yearly changing. Similarly rotational angle and temperature are also changing. The abrupt nature 
of this movement may cause devastating tsunamis in the form of earthquake, cyclones and 
tornados in addition of abnormal solar irradiation, humidity, temperature and pressure. Recently, 
we have seen that origins of variation of the solar luminosity (LS) what the Earth is getting are 
principally the absorption by the Earth's atmosphere, different θ, and φ. Maximum LS is observed 
to be (0.449 ± 0.004)×1026 W in the month of July in 2009 at forenoon where 88% of LS is 
absorbed by the air molecules. Maximum LS absorption is found to be 90% in January 2010 
because of the air pollution. Another important finding of this measurement is the shape of the 
movement of the Earth over the year is like an Ink-pot. The variation of rate of change of 
temperature with Zenith angle between the summer solstice and the winter solstice is about 2.47o 

C/deg. The variation of solar luminosity between the summer solstice and the winter solstice is 
about 0.01715×1026 W. The maximum luminosity is observed to be 0.45×1026 W. Significant 
variations of temperature and angular momentum are observed in monsoon period. Demarcation 
lines of climatic change are achieved and those make cautionary signals of massive destruction.  

Key Words : Angular momentum, Natural disasters, Luminosity, Photodiode detector, 
Temperature, Zenith angle 

 
INTRODUCTION 

The Earth is the only planet among the known 
solar systems in the universe where creatures are 
survived. But many of the species had already 
been extinct because of environmental disorder. 
Thus monitoring of the solar luminosity (LS) is 
crucial, because natural disasters (e.g., Tsunami, 
earthquake and Tornadoes) have been making 
cautionary signals repeatedly to us for massive 
destruction. Variations of LS and angular 
momentum may cause of the global warming 
and consequently occurrences of many natural 
calamities. Experimental observations of LS, 
angular momentum and atmospheric temperature  

of the Earth may help us to resolve some of the 
fundamental issues : the change of global 
environments which includes : (i) air pollution 
(ii) greenhouse effect, (iii) drought and flood, 
(iv)melting of ice, (v) cyclones, (vi) volcanic 
eruptions, (vii) earthquake etc.  The observed LS 
is not only depends on intensity, but also on the 
distance, Zenith angle (θ) and rotational angle (φ) 
of the Earth. The relative LS, what we are 
measuring from the surface of the Earth is also 
depends on the surface temperature, solar mass, 
nuclear fusion reactions and radius of the 
photosphere of the sun. Main concern of this 
study is to observe how LS, angular momentum 
(JES) and atmospheric temperature are varying 
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with respect to the θ of the Earth. The discussion 
will be restricted on their roles upon the local 
environment. From the literature survey it is 
found out that observed LS is not only depends 
on the intensity of the light, but also on the Earth-
sun distance (R), θ and φ. How LS can be 
measured by inexpensive methods is mentioned   
elsewhere.1 Experimental techniques, data 
acquisition, analysis and how the variations of 
LS, angular momentum and temperature may 
cause the natural disasters will be discussed 
systematically.  

AIMS AND OBJECTIVES 
Aims of these studies are to find out reasons 
behind the natural calamities.  Main objective of 
this research is to look after the motions of the 
Earth about the sun and its own axis, 
environmental conditions and so on. Data has 
been taking since April 2005 after the Tsunami 
and still continuing. Nuclear fusion reactions for 
examples He burning (proton-proton cycle), C 
burning, myriad reactions are the principal 
source of spontaneous emission of solar photons 
what the Earth is receiving energy in the form of 
radiation. Any change of solar interior system 
may harm globally. Therefore scientists are 
curious about the creation of the early universe, 
its present and future by studying the solar 
system. Measurement of LS is one of the best 
ways to know the status of the sun and the Earth 
and those may resolve some of the fundamental 
problems  regarding  the  natural  calamities.  It is  

also well-known to us that brightness of red and 
blue giants is higher than that of white dwarfs. 
Therefore regular monitoring of LS will provide 
us vital information about the status of the sun 
whether it is going down from upper middle to 
lower right of the main sequence of a 
Hetzsprung-Russel diagram.2 

MATERIAL AND METHODS 
Determination of solar luminosity 
In Fig. 1 a simple and inexpensive detector is 
depicted which consists of a Silicon Pin 
Photodiode (SPP) and a micro-ammeter. 
Photodiodes generate current or voltage when 
the P-N junction in the semiconductor is 
illuminated by light. Out of commercially 
available photodiodes a SPP (model : BPW 34) 
is selected because of its excellent linearity 
with respect to incident light, low noise, wide 
spectral response and long life. Specification 
of the SPP can be found elsewhere3. It is 
especially suitable for applications in the range 
400 – 1100 nm. Wave length of maximum 
sensitivity is 850 nm and spectral sensitivity is 
Sλ = 0.62 A/W (unaffected in the working 
temperature range). Dimensions of radiant 
sensitive area is A = l × w = 2.65 × 2.65 mm2. 
A resistance is optimized and connected 
between the +ve terminals of the SPP and the 
micro-ammeter to limit the current range of 0 – 
300 µA. A pipe of diameters 1.5 cm and 0.5 
cm respectively are chosen at forward and 
backward ends to focus the detector towards 
the sun.  

 
Fig. 1 : A BPW 34 photodiode is focused towards the sun and the corresponding SPP current is 

recorded from the reading of a micro-ammeter 
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In order to measure, LS without considering 
much complexity arising from the atmospheric 
absorption, various θ and φ angles calibration of 
the SPP detector is necessary. Four clear electric 
bulbs of different powers, same size and shape 
(philips comp.) are considered in this experiment. 
Fixing the SPP detector in one end on a bench 
we slide the holder of the bulb between two 
scales after proper adjustment of heights between 
centers of the SPP and the bulb. SPP currents 

were measured at different distances for each 
bulb. The SPP current versus distances are 
shown in Fig. 2. Data are analyzed using the 
origin and fitted with exponential fitting function 
of the first order.  
Calibration measurement is performed at night 
inside a dark room. From the fitted parameters 
SPP current is determined for a particular 
distance and those are utilized for the 
determination of LS stated as follows.  

 
Fig. 2 : Spectra show SPP current  distance of a 100 W bulb 

Let us assume that measured SPP current is 
Ipd,B at a distance d of the bulb of power LB, 
area of the SPP A and spectral sensitivity Sλ , 
we can write, 
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Similarly, when we are measuring the solar 
luminosity in terms of current we can write, 
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irrespective of θ and φ. R is astronomical unit. 
Equating (1) and (2) we obtain, 
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All parameters at the right hand side are 
known from the measurement and from the 
astrophysical data4.   
Determination of Zenith angle 
The experimental set-up is shown in Fig. 3 
respectively. A circular protractor (inset) is 
drawn on an aluminum sheet and that is 
attached by paste and pin with a round table 

made of plywood. A spike of length (L) is 
perpendicularly screwed at the center of the 
table for measuring the length of the shadow 
(S) of the spike. Table is labeled with a 
compass and a leveler. Usually the shadow of 
the spike is appeared in the I-quadrant in the 
morning when the Sun rises in the East and in 
the II-quadrant in the afternoon. X, Y and Z 
directions. Data of solar current, S and φ were 
recorded regularly with respect to time in 
every hour. A micro-ammeter, a digital 
wristwatch (CASIO), a standard linear scale 
and a protractor were used for these purposes.  
After a few elementary steps we can determine 
θ by the following equation : 







 

L
S1tan           …             …              (4) 

Determination of angular momentum 
The Earth is orbiting about the Sun and at the 
same time it is rotating about its own axis. The 
angular momentum of Earth about its own axis 
(JE = 1.767 × 1034 kg-m2/s) is much smaller 
than the angular momentum about the sun (JESZ 
= 2.663 × 1040 kg-m2/s) because of the radius 
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of the Earth’s orbit. The Earth-Sun system is 
schematically depicted in Fig. 4 from where 
we can formulate the JES. Let us assume that 
the sun is at the center of a Cartesian spherical 

coordinate system and the Earth of mass ME is 
orbiting on the XY-plane with velocity v.  

Therefore, 





 



vRMJ EESZ   

 
Fig. 3 : A schematic diagram of measurements of S for Zenith angle, and φ 

 
Fig. 4 : Schematic diagram of the Earth-Sun system, angular momentum about the Sun is JESZ 

along the Z-axis 

Where radius R and v are always perpendicular 
to each other, therefore the direction JESZ is 
perpendicular to the plane of the orbit and 
magnitude is JESZ = MEvR. The Earth is 
moving in an elliptical orbit whose radius R is 
changing through a solar year and therefore 
angular momentum is no more a conserve 
quantity. The component of JESZ along the axis 
of the Earth is changing with θ which may be 
stated as follows :  

cos
ESZ

ES
JJ        …        …            …      (5) 

Where, β = 23o + θ. 
All parameters on the right hand side of eq. (5) 
are known. This information may help us to 
understand about the natural disorders.  

RESULTS AND DISCUSSION 
The data of S-length (Zenith angle), rotational 
angle and temperature of year 2005 – year 
2009 are presented respectively in Fig. 5. The 
variations of each parameters show clearly the 
summer and the winter solstices of every year. 
Although the changes of θ and φ of the Earth 
are not significantly observed year to year with 
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respective unites (cm and deg) but their 
scattered plot (d) shows (ink-pot) the bands 
(December-January and June-July bands are at 
the extreme points) of change of orbital plane. 
We have been taking data with the SPP 
detector since May 2009. We are interested to 
observe LS absorption, change of JES and 
temperature with respect to θ. For this purpose 
only clear and bright blue sky data are taken 

into account. LS, θ are determined from (3) and 
(4) respectively, and those are exhibited in   
Fig. 6. Data points are smoothed about 83 
days. Variations of observed LS with respect to 
θ are noticeable. The time scales of each 
spectrum are unaltered, therefore every 
spectrum can be compared with each other. 
Statistical errors of the measurement are 
shown in each spectrum.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5 : Variation of Earth’s movement and environmental temperature with time. The origin of 
horizontal scale is January 2005 in unit of hr  

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6 :  Spectra show the variations of (a) observed solar luminosity, (b) Zenith angle (c) 
temperature and (d) solar luminosity absorbed by the Earth’s atmosphere with respect to time 

A fashionable increase and decrease of θ 
elucidate orbital motion of the Earth that causes 
the variations of Ipd,S. Solar luminosity is directly 
proportional to Ipd,S and R squared. Measured 
temperature is not only helps us to predict the 
weather, but also helps us to look at a long-term 
change in global climate. A simple mercury 
thermometer was used about 20 m above the sea 
level to record the temperature regularly with 
other data taking time and that is shown in     

Fig. 6(c). Alternation of seasons due to change 
of temperature with respect to θ is clearly 
noticeable. The equator is passing through India 
and this experiment was carried out in Kalyani, 
West Bengal which is ~ 23o north of the  equator 
and ~ 86o from the geocentric meridian. 
Therefore, the sun shines directly at noon 
sometimes in June-July keeping θ and φ closer 
to zero and the surface temperature rises up to 
45oC which was noticed in the experimental  
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observations. From the spectrum it can be 
noticed that LS is 11% higher in July than that of 
January out of which 4% comes due to the 
geocentric position of the Earth and smaller θ 
and φ. Although air columns are longer in 
monsoon than that of the winter but exiguous 
change of LS absorption is viewed due to lower 
air pollution. A frequent rain of the monsoon 
wash away exhaustion produced by vehicles, 
brick fields, industries etc. and brings the bright 
blue sky after dropping humidity. Accordingly 
this environmental situation may procure another 
7% contribution to the observed LS. When much 
of the solar irradiations directly from the Sun 
and in the form of scattered are absorbed by the 
stratus, excessive temperatures change climate 
rapidly.5 Therefore several storms, tornadoes, 
cyclones, etc. mostly originated from the Bay of 
Bengal or from the Indian Ocean strike in the 
monsoon every year. We look enhanced natural 
calamities year after year from our experience. 
The All-India rainfall deficit for the months of 
June, August and September in 2009 
respectively were 48%, 27% and 21% stated by 
P.A. Francis et al.6 Declined rainfall causes the 
air pollution in various ways as a result 
significant absorption of LS can be viewed in the 
winter (Fig. 6(d)), which is obtained by 
subtracting the data of Fig.6 (a) from the 
accepted value of LS = 3.856 × 1026 W) 7. About 
88% and 90% absorptions of LS respectively are 
observed in July and in January because of 
various levels of air pollutions. The winter is 
almost dry without rain, farmers take out much 
underground water by the deep tube-wells for 
the cultivation and that makes water level down. 
Consequently some areas of India are getting 
desert. The drought is common especially in the 
winter where people are facing scarcity of 
drinking water. Thus variations of LS are one of 
the causes of these natural calamities and that 
probability cannot be ruled out.  In Fig. 7(a) the 
ratio between temperature and Zenith angle 
(ratio of data between Fig. 6(c) and Fig.6(b) is 
plotted with respect to time of a solar year where 
a demarcation line along the time scale is 
presented. This line is set at RT/θ = ~1.6 
considering the observational data at the moment 
of season change (crossing points between 
graphical and demarcation lines). There is no 
doubt  of   massive   destruction  commencement  

while May to August or November to February 
tries to cross the line either by changing 
temperature or Zenith angle or both. The upper 
and lower limits of the RT/θ are yet to be verified. 
Similarly demarcation lines of other times in a 
day are obtained and those are exhibited in    
Fig. 7(b). Spectra is fitted with Gaussian 
function (considering the statistical peak) and 
obtain the mean position is ~ 11: 42 AM and RD 
is ~ 1.8. Fluctuations of RT/θ shows higher in the 
monsoon than those of the winter and that might 
enhance the South Indian Tornado on March 31, 
the Kalboishakhi storm on May 10-12, the 
Cyclone Aila on May 25 last year and struck 
most of the South Eastern region of India. More 
than half millions people of West Bengal and 
Bihar were affected by a Nor’wester when 
struck on April 17-18, 2010. The change of 
angular momentum of the Earth with respect to θ 
provides vital information about the change of 
global climate that causes natural disasters. The 
radius of the elliptical orbit is shown in Fig. 8(a) 
and can be found elsewhere.1 Using Eq. (5) JES is 
calculated in each month of a solar year and the 
rate of change of JES with respect to θ is shown 
in Fig. 8 (b). The change of JES/θ preludes that 
the concurrence probability of natural disasters 
in the monsoon are higher than those of the 
winter, a similar effect what we have observed 
earlier in the case of temperature. The important 
findings of this study are spectra Fig. 7(a) and 
Fig. 8(b) from where we can conclude that 
natural disasters occur mainly from the 
variations of solar irradiance, Zenith angle and 
angular momentum of the Earth. It is vital for us 
to observe LS without much disturbance by the 
stratus or other nomadic clouds or any air 
pollution molecules. Therefore background 
current (Ibgc , originated from the reflected ray of 
light from various directions) are measured by 
placing the detector in opposite direction of the 
sun behind a shadow, which is subtracted from 
the observed currents obtained in clear sunny 
and bright blue sky days and is shown in Fig.9. 
The histogram is fitted with Gaussian (because 
data show peak) in order to observe average LS 
which is (0.412 ± 0.009)×1026 W. Perhaps the 
fluctuations at lower end beyond the Gaussian 
fitted area appear due to the changing of the 
sunspots. 
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Fig. 7 : Spectra show (a) the ratio versus time of a solar year and (b) demarcation ratio versus day 
time, those are crucial for the understanding of environmental change 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 8 : Spectra show (a) the distribution of R and (b) ratio between angular momentum and 
Zenith angle with respect to time 

 
Fig.  9  : Spectrum shows the intensity of solar currents at ~ 11:00 am of May 2009 – May 2010 

The standard deviation of the Gaussian 
distribution appears due to air column, θ, φ and 
statistical error of the data. The regular 
monitoring data that has been observing by the 
Solar and Heliospheric Observatory (SOHO) 
mission8 is vowing these observations. The LS 

over a complete solar cycle was taken by the 
Active Cavity Radiometer Irradiance Monitor 
(ACRIMI) which suggested that LS varies with 
11-year solar cycle. According to the thermal 
diffusion model given by R. C. Wilson et al., 
mentioned that luminosity deficits are due to 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development           Vol. 9 No. 01, July-September 2014 

82 
 

sunspot. P. Foukal et al, stated that variations of 
LS are caused by the changing of sunspot and 
bright structures on the solar disk and their effect 
on the Earth’s climate9. The variations of LS have 
been observed as large as ~ 0.4% stated by G. A. 
Chapman.10-13  

CONCLUSION 
We have measured many astronomical and 
astrophysical parameters in this experiment by 
developing an expensive photodiode detector 
system. Results show the abrupt changes of those 
parameters and commensurate global warming 
and environmental disorders. How a mere 
change of rotational and orbital motions play 
crucial roles in our environmental change day to 
day and bring a large number of devastations 
those we have been experiencing since 2005. On 
the other hand change of solar luminosity what 
we have accomplished in this experiment implies 
the variation of sunspots and ecological 
imbalances, especially on the production of 
oxygen by means of photosynthesis and that 
verdict is going on. We have been developing a 
solar spectrum monitor with the help of color 
Light Emitting Diodes (LED) in order to study 
the chromaticity of solar spectrum and their 
effects on the photosynthesis. 
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