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1. Introduction 
1.1. Solar Ultra-Violent Radiation  

Ultraviolet (UV) radiation falling on the earth’s surface originates from the Sun and passes 
through the atmosphere, where many absorptions and scattering processes occur. The near-UV radiation 
at wavelengths just shorter than visible light is classified as UV-A (315 to 400 nm). Radiation at 
progressively shorter wavelengths is more energetic and is classified as UV-B (280 to 315 nm) and UV-
C (200 to 280 nm). Atmospheric gases absorb very little UV-A radiation.  

Absorption by atmospheric oxygen and ozone prevents all UV-C radiation from reaching the 
troposphere and the earth’s surface. The intensity of UV-B reaching the ground and the short-wavelength 
cutoff of solar radiation at about 290 nm are strongly influenced by atmospheric ozone. Knowledge of 
the environment of UV radiation at the earth’s surface is important for several reasons. The evolution 
and growth of most aquatic and terrestrial life forms, including human beings, are influenced by many 
environmental variables, including the intensity of UV radiation present at the Earth’s surface or 
underwater. In human beings, excessive accumulated exposure can cause skin cancer, eye cataracts, or 
suppression of the immune system.  

Most biological systems respond to UV radiation with effects that generally become more 
detrimental with decreasing wavelength. The sensitivity of a particular life form to UV radiation is 
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quantified by an action spectrum such as the erythema skin reddening for human beings, plant damage, 
and DNA damage. In addition, materials such as plastics are sensitive to exposure to UV radiation, and 
significant research is being carried out to develop UV resistant materials intended for outdoor use. UV 
radiation also drives photochemical reactions in the atmosphere and is, therefore, an important 
consideration for studies of tropospheric pollution [1]. 

1.2. Measurement of Solar Ultraviolet  

Spectral measurements of solar ultraviolet (UV) radiation have been made at several ground-
based locations and these measurements are important for two main reasons. First, the measurements 
combined with results of radiative transfer models contribute toward our understanding of the many 
complicated radiative transfer processes in the atmosphere and at the Earth’s surface. These processes 
include absorption of radiation by atmospheric gases such as ozone and sulfur dioxide, scattering by 
atmospheric aerosols and clouds, and scattering from the earth’s surface. Knowledge of these processes 
is required for operational applications such as the estimation of surface UV radiation from satellite data 
and the forecasting of the UV index. Also, our ability to estimate UV climatology in the past, as well as 
in the future, requires thorough knowledge of the UV radiative transfer processes.  

The second reason for making systematic ground-based measurements of UV radiation is to 
determine whether long-term changes are occurring as a result of ozone depletion or climate change and 
to identify specific causes. Examples of how long-term ground-based data records have contributed to 
our understanding of surface UV radiation are presented. Research on UV radiation includes the 
measurement of UV radiation at the earth’s surface, from airborne platforms including aircraft, balloons, 
and satellites, or underwater. Ground-based instruments generally measure the intensity of radiation 
falling on a diffuse horizontal surface. The instruments are usually designed so that the angular response 
is closely matched to the cosine of the zenith angle of incident radiation.  

Long-term data records can be used to detect long-term changes in UV-B radiation that may be 
attributed to changes in atmospheric ozone. Combining the UV measurements with those of other 
variables such as total ozone, cloud cover, aerosol optical depth, surface albedo, or reflectivity from 
space-based satellite data enables the development of statistical relationships that establish the 
dependence of UV on absorption and scattering processes. Three main types of instruments are used for 
measuring UV radiation: spectral, broadband, and multifilter narrowband.  

1.3. Importance of Solar Ultraviolent  

Solar Spectrum Solar radiation is of paramount importance for nearly all studies regarding the 
earth’s geophysical properties and biological behaviour. The solar spectrum is used as input for radiative 
transfer, dynamical, and photochemical models that simulate the real atmosphere. The absolute intensity 
of surface UV irradiance at a given wavelength is proportional to the radiative output from the Sun at 
the same wavelength [2].  

Therefore, spectral features of the solar spectrum are present in surface UV irradiance, which 
compares space-based measurements of the solar spectrum with ground-based measurements of surface 
UV irradiance. Radiation below 300 nm is important for driving many atmospheric photochemical 
processes [3]. More recently, space-based measurements from satellite instruments have measured the 
absolute intensity of the solar spectrum. Comparison of the solar spectrum measured from different 
satellite instruments agree to within 63%, a value that is similar to results of comparisons between direct 
space-based measurements and ground-based Langley plot measurements [4]. 
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1.4. Effect of Ultraviolent Radiation on earth  
A major goal for researching UV radiation is to determine accurately the wavelength dependence 

and angular dependence of UV at the earth’s surface and underwater continuously and on a global scale. 
Measuring the UV environment everywhere all the time at a resolution pertinent to local biological 
systems is an impossible task. Advances toward this goal can only be achieved with a thorough 
understanding of the factors that affect surface UV radiation.  
 The quantity and quality of ground-based spectral irradiance measurements have increased 
significantly over the last 10 yr. Comparisons of satellite retrievals and radiative transfer computer 
models with the ground-based data have uncovered problems with the measurements, the interpretation 
of the data, and the models. Currently, important applications of our understanding include 
•! The routine daily forecasting of the UV index [5].  
•! Global or regional estimates of surface UV irradiance using satellite irradiance and reflectivity 

data [6].  
•! Global estimates of the penetration of UV irradiance into natural waters [7].  
•! The extension of spectral UV irradiance estimates in space using ancillary data. These 

measurements have been used to determine surface UV irradiance values averaged over several 
years for large areas of land. 

•! The extension of spectral surface UV irradiance records into the past using satellite data records. 
Satellite estimates indicate that surface UV increased from mid to high latitudes between 1979 and 
1992.  

•! The extension of spectral surface UV irradiance back to the 1960s using ground-based total ozone 
data with pyranometer global radiation measurements, humidity, and snow cover information.  

 These results indicate that there have been decadal increases in surface UV irradiance, but the 
changes are due to causes other than ozone at some sites. Comparisons of satellite retrievals with ground-
based measurements indicate that the satellite data is generally between 0 and 40% higher than the 
ground-based measurements, [8] with better agreement at cleaner sites.  

1.5. Factor Affecting UV 
The ultraviolet (UV) band of the electromagnetic spectrum extends from 100 to 400 nm and is 

divided into three sub-regions: the UV-C, UV-B and UV-A. Only a small fraction (9.3%) of the 
electromagnetic radiation emitted by the Sun is in the UV spectral region as most of it is attenuated by 
the Earth’s atmosphere as it propagates toward the surface. Despite the small amount of UV radiation 
that finally reaches the Earth’s surface, its biological significance is exceptional [9]. UV radiation 
triggers and/or drives photochemical and photobiological processes, which are necessary for the proper 
functioning of ecosystems, and has strong direct or indirect effects on human health. Living organisms 
have slowly adapted to the current levels of solar UV radiation through the evolution process and fast or 
abrupt changes impact the health and the diversity of flora and fauna [10]. Consequently, any change in 
the ecosystems affects human populations through their interaction with the natural environment. UV 
radiation that reaches the surface of the Earth exhibits periodical changes associated with several 
different phenomena: the solar radiation that reaches the Earth’s atmosphere changes by ±3% in the year 
as a result of periodical changes in the Earth-Sun distance while the angle between the Sun and the zenith 
of a particular place on Earth also changes periodically leading to corresponding changes in the radiant 
energy. Periodical changes in solar activity, such as the 11-year solar cycle, the 27-day apparent solar 
rotation, and dynamical atmospheric processes also induce changes in the levels of solar UV radiation 
that reach the Earth’s surface.  
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Living organisms have adapted to the above periodicities, which are predictable and easily 
modelled. Non-periodic changes in atmospheric composition and dynamics can also affect the levels of 
surface UV radiation significantly. Solar UV radiation at wavelengths below 290 nm is absorbed by 
molecular oxygen and the ozone at the higher atmosphere and does not enter the troposphere. 
Atmospheric molecules scatter radiation more effectively with decreasing wavelength, thus scatter more 
UV than visible or infrared light. The ozone effectively absorbs UV-B radiation, allowing only a very 
small fraction to reach the Earth’s surface. In addition to the ozone, other gases also absorb part of the 
UV radiation (e.g., SO2 and NO2), though their impact is usually less significant than that of the ozone, 
either because their absorption efficiency is smaller or because they are less abundant than the ozone. 
Clouds and aerosols in the troposphere also scatter (both clouds and aerosols) and absorb (aerosols) solar 
UV radiation. The spectral attenuation by clouds and aerosols depends on their type and characteristics 
[11]. Clouds are the most significant driver of the short-term variability of UV irradiance at the Earth’s 
surface. Although they usually attenuate UV radiation, under particular conditions UV irradiance can be 
enhanced due to the presence of clouds. In urban environments changes in aerosols may counterbalance 
the effect of even extremely high or low total ozone events, and lead to erythemal irradiance above or 
below the climatological averages respectively [12].  

1.6. Solar UV Index  

The UV index has been calculated using the effective spectrum for erythema described in Webb 
et al. (2011). Averages of the irradiance in the range 305–310 nm (from now on referred to as 307.5 nm 
irradiance) and 320–325 nm (hereafter referred to as 322.5 nm irradiance) have been calculated and 
analyzed instead of measurements at the central wavelengths of the two bands. This way the effects of 
the technical characteristics of each instrument are minimized and the comparison between the irradiance 
at the two stations is more reliable. Increased surface albedo enhances the irradiance in the UV-B more 
effectively than in the UV-A region, while the spectral effects of clouds and aerosols vary depending on 
their characteristics. However, the spectral effect of clouds, aerosols, and surface albedo is usually 
insignificant relative to the spectral effect of ozone, which has a much stronger effect on the 307.5 nm 
relative to the 322.5 nm irradiance [13]. To describe the levels of UV irradiance that reaches the earth’s 
surface more comprehensively, a simple index was adopted. The higher the UVI values; the greater the 
risk of sunburn, thus protective measures should be taken. Apart from the knowledge of the UVI that 
can be obtained from several online tools and/or cell phones applications as a prognostic parameter; the 
skin type should also be identified [14]. 

 
2. Review  

Long-term trends of UV irradiance, and their main drivers, vary significantly throughout Europe. 
Analysis of total ozone and spectral UV data recorded at four European stations during 1996–2017 
reveals that long-term changes in UV are mainly driven by changes in aerosols, cloudiness, and surface 
albedo, while changes in total ozone play a less significant role. The variability of UV irradiance is large 
throughout Italy due to the complex topography and large latitudinal extension of the country. Analysis 
of the spectral UV records of the urban site of Rome, and the alpine site of Aosta reveals that differences 
between the two sites follow the annual cycle of the differences in cloudiness and surface albedo. 
Comparisons between the noon UV index measured at the ground at the same stations and the 
corresponding estimates from the Deutscher Wetterdienst (DWD) forecast model and the ozone 
monitoring instrument (OMI)/Aura observations reveal differences of up to 6 units between individual 
measurements, which are likely due to the different spatial resolution of the different datasets, and 
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average differences of 0.5–1 unit, possibly related to the use of climatological surface albedo and aerosol 
optical properties in the retrieval algorithms [15]. 

Long term decline in column ozone over northern mid-latitudes is about 2% in summer and 4% 
in winter-spring, yielding a 2.5% and 5% increase in UV Index respectively. Long-term changes in cloud 
cover can also affect UV Index values. Analyses of reconstructed data sets over central and eastern 
Europe since the 1960s indicate a ~10% change in UV Index due to variations in cloud cover. Local 
trends in absorbing aerosols can also have a noticeable effect on the UV Index. For example, a more 
than 10% increase in UV-B in Thessaloniki, Greece, is likely due to a decrease in aerosols. 

Long-term fluctuations in mean daily erythemal UV doses for Toronto calculated from actual 
spectral UV measurements and reconstructed from global solar radiation and ozone. The somewhat 
elevated UV level in the 1990s and 2000s is related to the ozone decline, and the large year-to-year 
fluctuations are caused by natural fluctuations in cloud cover and ozone. Forecasts and public awareness 
program Environment Canada issues the UV Index in its weather forecasts to increase awareness of the 
harmful effects of UV radiation, support the education of the public on UV risks and encourage people 
to take action for protection.  

Comparisons of forecasted UV Index values with measurements show that the overall agreement 
between predicted and observed values is about ±1.4 Index units. Dividing the comparison into various 
weather conditions indicates that agreement is best under sunny or mainly sunny conditions (±0.7 units). 
In general, the agreement degrades (>1.5 units) under other conditions, such as partial clouds, overcast 
skies or precipitation. Environment Canada introduced a renewed UV Index program in February 2004 
based on the recommendations contained in the World Health Organization’s Global Solar UV Index 
Practical Guide of 2002. 
 The UV Index is categorized into low (less than 2), moderate (3 to 5), high (6 and 7), very high 
(8 to 10) and extreme (11 and above). Media coverage of the UV Index varies considerably by region. 
It is available from Environment Canada in the public weather forecasts whenever the maximum value 
is expected to reach 3 or higher [16]. The clear sky UV-index is expressed as a function of two 
predictable quantities: the solar zenith angle and total ozone. This new function gives good results for 
all solar zenith angles between 0o and 90o and a wide range of total ozone values. An unbroken cloud 
layer typically reduces the UVI by 50 to 60% and even more during precipitation. A broken cloud layer 
can increase or decrease the UVI.  
 The ultraviolet albedo is quite low for most surfaces, and so the influence of the albedo on the 
UVI is minimal. A UVB increase of 28% over a snow cover under clear sky conditions has been reported 
by McKenzie et al. (1998). The distribution of ozone through the atmosphere has a remarkably strong 
influence on UVI. Model simulations show that the calculated UVI values increase by 8% when a mid-
latitude ozone profile is replaced by a tropical profile while keeping the total amount of ozone constant. 
An enhanced ozone content in the boundary layer (‘smog’) will result in lower UVI values. A model 
study shows a decrease of about 3%. 

The average optical depth is 0.346 ± 0.210, with a typical Angstrom parameter of 1.4. Ignoring 
the variations in aerosol by assuming typical values for the aerosol optical depth introduces an error of 
about 5% in the UVI.  In the absence of snow, UVI will increase some 5% per kilometre altitude for 
high plateaus due to a decrease in Raleigh scattering. In mid-latitudes, the total ozone distribution shows 
a substantial day-to-day variability. The distance between the Earth and the Sun is not constant. The 
solar irradiance deviates by ± 3% around its mean value, with a maximum in January. The ozone 
absorption coefficients are slightly temperature-dependent. However, the stratospheric temperature can 
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vary significantly, especially in the vicinity of the polar vortex. The effects of other minor trace gases 
are of comparable magnitude [17, 18, 19]. 

The air pollutant is found for Lumbini is 18 minimum to 209 maximum, for Dang is 26 minimum 
to 119 maximum, for Chitwan is 42 minimum to 176 maximum, for Nepalgunj 21   minimum to   178,   
and Shurkhate   73 minimum to 119 maximum. The air quality present between 2016 to now 2020 is not 
quite bad but unhealthy and moderate.  These air size help to increasing the atmospheric temperature 
after collision with aircraft [20, 21]. The pollution of these valley increasing day by days [22, 23]. The 
UVs rays energy kill the virus and bacteria because of high energy therefore in this cases UVs has 
beneficial to human [24]. Moreover, the energy of UVs light ranges from 3.10 to 12.4eV and the bond 
energy of carbon and oxygen in free carbon dioxide is 2.94eV. Therefore it may help to produce the 
oxygen from carbon dioxide [25, 26].  !

3. Methodology 
 Erythemally Effective UV promotes a standardized public health measure for reporting the UV 
irradiance by WHO. The internationally adopted UVI standard erythema reaction in human skin. The 
relative effectiveness of wavelengths responsible for any biological reaction including an erythema 
reaction is collectively known as Action Spectra includes several categories or bands on an open-ended 
linear scale. The UVI weights the spectral surface irradiance to those wavelengths that cause a sun 
burning [27, 28].  
 

Table 1. UV index Categories [29, 30, 31]. 
Category Color Code UVI Eery(mW/m2) 
Low  
Moderate  
High 
Very High  
Extreme 

Green  
Yellow 
Orange  
Red  
Purple 

0-2 
3-5 
6-7 
8-10 
11+ 

0-75 
75-150 
150-200 
200-275 
275+  

   

The activities introduce and build an understanding of integral calculus and trigonometric functions 
through the presentation of practical problem solving that focuses on Public Health and developing a 
personal understanding of solar ultraviolet radiation and the UV Index. These activities also develop 
critical thinking skills through the application of data mining, data processing and presentation. They 
also emphasize the importance of drawing valid conclusions, concepts important to scientific research, 
statistics and epidemiology. Total irradiance could be estimated as a Riemann sum where the UV 
irradiance, Etotal (W/m2) is determined by integrating the spectral irradiance concerning wavelength as: 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"#$#%& = " ( )(
*++,-

./01+,-
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"23. 1! 

Moreover, Eqn.1 can be written in summation form with the product of Spectral Irradiance E(λ) and 
wavelength dλ as  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"#$#%& ≈ " ( d(
*++,-

./01+,-
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"23. 2 

This numerical approximation accurately measures the integrated spectral UV surface irradiance 
provided dλ is small [32]. The erythemally effective UV irradiance, Eery at 12:00 P.M becomes 0.155 
W/m2 (and only 0.022 W/m2 at 8:00 am). This is measured by weighting the incident spectral UV 
irradiance with the erythemally effective action spectrum, A(λ) and determining the integral 
numerically.  
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The UVI is typically employed to represent the meaning of these low magnitude integrals of erythemally 
weighted solar radiation at the Earth’s surface. As an index, the UVI has no units and is formally defined 
by the ratio,  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!>?@ = "9:;
25 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"23. 4!!! 

where Eery is expressed in mW. Note that a UVI of 1 corresponds to 25 mW/m2 of erythemally effective 
solar radiation, the same amount of energy used per second by a typical LED. Similarly, a UVI of 10 
represents 250 mW/m2 of erythemally effective radiation.  

3.1. Research area  

Dang Valley: It is located in Inner Terai in Lumbini Province in midwestern Nepal. The district with a 
population of 548,141 (2011) has Ghorahi as its headquarters and covers 2,955 km². Tulsipur, the second 
biggest city in Dang, is a transportation hub.  
Pokhara Valley: Pokhara Valley, located in the Gandaki zone is the second-largest valley in the hilly 
region. It is 203 kilometres (126 mi) west of Kathmandu Valley. The current metro area population of 
Pokhara in 2020 is 421,000, a 4.73% increase from 2019. 
Kathmandu Valley: The Kathmandu valley includes 3 cities – Kathmandu, Lalitpur and Bhaktapur 
with a total area of 570 sq. km. The population of the valley is 2.5 million with an annual growth rate of 
4.63% (3.5 million unofficial). This represents 9.32% of the entire population of the country.  

3.2. Data Analysis  

The Comparative study of UVI of Dang, Pokhara, and Kathmandu Valley 2009-2020 data was obtained 
from www.worldweatheronline.com. The statistical analysis is performed to illustrate the monthly 
changes in UV radiation. Table 2 below is an average UVI of every month from 2009-2020. 
 

Table 2: Average UVI above Dang, Pokhara, and Kathmandu Valley 2009-2020 [33] 
Month Average UV Index 

above Kathmandu 
Average UV Index 

above Dang 
Average UV Index 

above Pokhara 
January 

February 
March 
April 
May 
June 
July 

August 
September 

October 
November 
December 

3.083 
3.833 
4.75 
5.33 
5.33 
5.08 

5 
5.12 
4.92 
4.08 
3.73 
3.09 

4.83 
5.75 
7.33 
8.25 
8.42 

8 
7.33 
6.91 

7 
6.17 
5.36 
4.64 

2.92 
3.25 
4.17 
4.92 
5.08 
5.17 
4.75 

5 
4.92 

4 
2.91 
2.55 

 

4. Result and Discussion  
4.1. UV Index above Kathmandu Valley from 2009 to 2020  
The observed data is based on the maximum UVI with corresponding months and the plot show monthly 
maximum UVI variation through the year 2009 to 2020 (October). On studying the observation shown 
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in 2020 the maximum UVI is 7 in March, in 2009 it is 6 in April; in 2010 it is 6 in April, May, June and 
August; in 2011 it is 5 in April, May, August and September; in 2012 it is 6 in May, June, and July; in 
2013 it is 6 in July; in 2014 it is 6 in April, May, July August; in 2015 it is 6 in April, May and June; in 
2016 it is 5in July August and September; in 2017 it is 5 from April to September; in 2018 it is 5 in 
April, May, August and September; in 2019 it is 6 from April to June, and in 2020 the maximum value 
is 7 in March (Figure 1).    
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Figure 1: Bar graph for the representation UVI of Kathmandu Valley 

 

Table 3: Minimum and Maximum UVI of Kathmandu Valley  
Year Maximum  Minimum  
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 

6 
6 
5 
6 
6 
6 
6 
5 
5 
5 
6 
7 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

4.2. UV Index above Pokhara Valley from 2009 to 2020  

The observed data is based on the maximum UVI with corresponding months and the plot show monthly 
maximum UVI variation through the year 2009 to 2020 (October). On studying the observation shown 
in 2019 the maximum UVI is 8 in April, in 2009 it is 6 in April; in 2010 it is 6 in June; in 2011 it is 5 in 
May, August and September; in 2012 it is 6 in May and June; in 2013 it is 5 in April, June, July, August 
and September; in 2014 it is 6 in June; in 2015 it is 5 in June, August and September; in 2016 it is 5 in 
April and September; in 2017 it is 5 in May, July, August, and September; in 2018 it is 5 in May, June, 
August and September; in 2020 it is 7 in October (Figure 2). 
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Figure 2: Bar graph for the representation UVI of Pokhara Valley 

!

! Table 4: Minimum and Maximum UVI of Pokhara Valley 
Year Maximum  Minimum  
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 

6 
6 
5 
6 
5 
6 
5 
5 
5 
5 
8 
7 

2 
2 
3 
2 
3 
3 
2 
2 
2 
2 
3 
3 

4.3. UV Index above Dang Valley 2009 to 2020  

The observed data is based on the maximum UVI with the corresponding months and the plot show 
monthly maximum UVI variation through the year 2009 to 2020 (October). On studying the observation 
shown in 2019 the maximum UVI is 10 in May, in 2009 it is 9 in April and June; in 2010 it is 9 in May 
and June; in 2011 it is 8 in April; in 2012 it is 9 in May and June; in 2013 it is 9 in April; in 2014 it is 9 
in May and June; in 2015 it is 9 in May; in 2016 it is 8 in April, May, and June; in 2017 it is 8 in March 
to July; in 2018 it is 8 in April and May; in 2020 the maximum UVI observed is 8 in May (Figure 3, 
Table 5). 

4.4. Average UV Index above Kathmandu, Pokhara and Dang Valley from 2009 to 2020  

The comparison of combined average data of UVI monthly from 2009 to 2020 are shown below and 
observed that Dang valley have high UVI in comparison to Kathmandu and Pokhara Valley. It is also 
observed that the minimum UVI is 2 in January and December above Pokhara while maximum 8+ in 
May above Dang  (Figure 4).  
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Figure 3: Bar graph for the representation UVI of Dang Valley 

 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Table 5: Minimum and Maximum UVI of Dang Valley 

Year Maximum  Minimum  
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 

9 
9 
8 
9 
9 
9 
9 
8 
8 
8 

10 
9 

4 
5 
5 
5 
5 
5 
4 
5 
4 
5 
4 
5 
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Figure 4: Average UVI above Dang, Kathmandu, and Pokhara Valley 
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4.5. Standard Deviation of collection data 
The standard deviation of the data above Dang, Pokhara and Kathmandu are listed in Table 6 below: 
 

Table 6: SD of Pokhara Kathmandu and Dang Valley 
Month Pokhara 

SD 
Kathmandu  

SD 
Dang 

SD  
January  

February 
March  
April 
May 
June 
July 

August 
September  

October 
November 
December 

0.79 
0.45 
1.03 
1.16 
0.9 

0.83 
0.62 
0.43 
0.29 
1.04 
0.7 

0.52 

0.51 
0.39 
0.87 
0.65 
0.65 
0.79 
0.74 
0.38 
0.29 
0.29 
0.65 
0.3 

0.39 
0.45 
0.49 
0.45 
0.9 

1.04 
0.65 
0.79 
0.74 
0.39 
0.5 

0.55 
 

5. Conclusion 
 
By observing the data for UVI above Dang, Pokhara and Kathmandu Valley, it is seen that the UVI 
above Dang is higher than that of Kathmandu and Pokhara. The maximum UVI observed above Dang 
is up to 10+ which belongs to Extreme Categories and Minimum 4 which belongs to Moderate categories 
with comparison to the standard value mention by WHO.  While the maximum UVI observed above 
Pokhara and Kathmandu are up to 8 and 7, and the minimum is 2 and 3 respectively.  For the maximum 
value of UVI above Pokhara and Kathmandu belong to high and very high categories but minimum 
belong to moderate and Low categories. 
Therefore, throughout the year the population of dang valley needed protection from UV Radiation while 
for the people of Kathmandu and Pokhara it was only for certain months. 
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