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Abstract: The paper presents the variability of solar UV index in main cities of
Nepal. The latitude and longitude of the cities are (27.72°N, 85.32°E), ( 28.22° N,
83.32°E) and (26.45°N 87.27° E) are located at an elevation of 1350m, 800m and
72m respectively from the sea level. The NILU- UV irradiance meter of serial
number (135, 137 and 133) was used to record UV radiation on these stations. From
the measurement and data analysis it was found that there were distinct diurnal,
hourly mean and spring variations in the UV index. The UV index is primarily
controlled by solar zenith angle for both the diurnal and seasonal variations. The
highest values of hourly mean UV index was found at noon time in all seasons.
Atmospheric parameters such as Solar Zenith angle (SZA), Cloud cover, aerosols
and Ozone contribute to the daily fluctuations in the UV Index. The UV Index was
found to be 8.72, 9.9 and 9.2 in June 9, in Kathmandu (KTM), Pokhara (PKR) and
Biratnagar (BRT).While the UV Index (UVI) in September 27 was found to be
8.52, 8.18 and 9.36 in KTM, PKR and BRT respectively. Daily mean highest UV
Index before monsoon at PKR was found to be 10.6 and 8.98 at day number 144
and 100.
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1. Introduction

Solar UV radiation possesses strong biological effect on ecosystem. Sun is the ultimate source of
energy and its emission includes visible spectrum and electromagnetic spectrum. UV radiation is
a part of electromagnetic spectrum and is divided into three regions: UV-C (200-280 nm), UV-B
(280-315 nm) and UV-A (315-400 nm). Atmospheric oxygen and ozone absorbs all UV-C radiation
and prevent it from reaching the troposphere and the earth’s surface. A small part of UV-B radiation
can reach the earth’s surface. Relatively a greater amount of UV-A radiation can reach the earth’s
surface.

Solar ultraviolet (UV) radiation reaching the earth’s surface has a wide range of effects on humans,
aquatic and terrestrial ecosystems [1, 12]. For humans, exposure to UV radiation has been linked
to sunburn, skin cancer, corneal damage and cataracts [4]. A beneficial effect of UV radiation is
the photochemical production of vitamin D in the skin [9]. Vitamin D is essential for the formation
of bones [7] and may also protect from internal cancers [6]. On one hand, reflections from snow
covered surfaces and the long hours of sunshine during summer months can lead to considerable
UV exposure [2]. Stratospheric ozone content influences solar UV irradiance received at the Earth’s
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surface in very different amounts through the UV range; e.g. the effective absorption cross-section
is 20 times less at 340 nm than at 300 nm [11]. As a consequence, ground UV-B irradiance is only
a fraction as low as 5%, of the whole ultraviolet irradiance. Total UV irradiance shows daily and
yearly cycles that strongly depend on the geographic latitude and on other local conditions such, as
altitude above the mean sea level, cloudiness, ground albedo, etc. The UV climatology at a specific
site depends primarily on the time of day and day of the year secondly on cloudiness and thereafter
on the type and amount of aerosols [5].

UV radiation shows a diurnal and annual cycle which depends on the solar elevation defined by the
geographical location and time. Atmospheric ozone and aerosol scattering are the other important
parameters determining the global solar irradiance. In general, the higher the UV index more will
be its damaging effect to the human skin. This paper documents the level of UV index in different
parts of Nepal. The main focus of this paper is presenting the diurnal, hourly mean summer and
spring variability of solar UV index for 2009.

2. Methodology
2.1 Instrument Description and Locations

Kathmandu (27.72°N, 85.32°E), Pokhara (26.45°N 87.27° E) and Biratnagar (26.45°N 87.27° E) and
are located at an elevation of 1350m, 800m, and 72m respectively. The instruments used during
measurement were NILU-UV irradiance meters. The instrument has a Teflon diffuser designed to
obtain a good cosine response for the angular sensitivity. After passing the diffuser, the incoming
radiation is passed through band pass filters with a very low out-of-band transmittance. The
filtered light is converted into electric currents by photo detectors, one for each channel. The photo
detector consists of a conduction band and valence band. Photons move electrons from the valence
band on to the conduction band and forms currents (C). The currents are subsequently amplified,
digitized and converted to absolute irradiances for each channel. The NILU-UV is a six channel
radiometer designed to measure hemispherical irradiances on a flat surface. UV doses with various
action spectra and total ozone column amounts can be derived from the measured irradiance by
using a technique described by [3]. The NILU-UV comprises of 5 different channels with center
wavelengths at 305 nm, 313 nm, 320 nm, 340nm and 380 nm.

3. Results and Discussion

Diurnal, Hourly mean, summer and pre-monsoon variability of solar UV index at three different
sites of Nepal for 2009 was analyzed in this paper. Diurnal variation of UV Index for June 9,
September 27, and November 1 at Kathmandu, Pokhara and Biratnagar has also been reported.
These UV Index were found to be 8.72, 9.9 and 9.2 in June 9 in KTM, PKR and BRT at 6.75 UT,
6.37 UT and 5.9 UT respectively as shown in Fig. 1.
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Fig. 1: Diurnal Variation of Solar UV Index in June 9, 2009 at Kathmandu, Pokhara and Biratnagar

The UV index in September 27 were found to be 8.52, 8.18 and 9.36 at 6.22 UT, 6.23 UT and 5.85
UT in KTM, PKR and BRT respectively as shown in Fig. 2.
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Fig. 2: Diurnal Variation of Solar UV Index in September, 27, 2009 at Kathmandu, Pokhara and
Biratnagar
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Fig. 3: Diurnal Variation of Solar UV Index in November 1, 2009 at Kathmandu, Pokhara and
Biratnagar

The UV Index was found to be 6.1 at 5.85 UT in KTM, 5.4 at 6.05 UT in PKR and

5.09 at 6.5 UT in BRT for November 1 as shown in Fig. 3. Similar result was found by [8] which

states that the variation of solar UV Index in Estonia for March 29 (2000), September 13 (1998)

and September 8 (1999) are 2.51, 3.60 and 3.58 respectively. Data analysis showed that, clouds

sometimes enhanced the solar UV radiation while in other cases it reduced the solar UV radiation
reaching the earth’s surface.
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Fig. 4: Hourly mean UV Index in summer 2009, at Kathmandu, Pokhara and Biratnagar
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Hourly mean UV Index in summer was found to be 5.75, 6.43 and 5.83 in 7.00 UT at KTM, PKR
and BRT respectively as shown in Fig. 4. These high values of UV Index for all seasons at noon —
hour time is due to high solar elevation. It was also observed by [10] according to which the hourly
mean UV Index observed at 1 P.M in Hongkong ranges from 0.08 — 13.79.

Attenuation of solar UV radiation is different for different season. And the seasonal variation of
solar UV index is due to the difference in solar zenith angle. Furthermore the highest daily mean
UV Index before monsoon were found to be 10.6 at day number 144 and 8.98 at day number 100
at PKR as shown in Fig. 5. The highest UV index in PKR before monsoon is due to less effect of
clouds and aerosol and low solar Zenith angle.
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Fig. 5: Variations of Noon hour UV Index in pre-monsoon, 2009 at Kathmandu, Pokhara and
Biratnagar

4. Conclusion

In June 9, the UV Index at Pokhara was found to be higher than that of Kathmandu and Biratnagar.
Similarly in September 27, the UV Index at Biratnagar was found to be higher whereas in November
1, UV index at Kathmandu was higher. Meanwhile the hourly mean summer and pre-monsoon UV
index was higher in PKR compared to other sites. We also found that the diurnal variability of solar
UV index is mainly due to different factors such as, solar zenith angle, ozone, cloud cover and
aerosols present in the atmosphere. Finally the overall data analysis showed that there is UV index
variability in the measurement sites of Nepal.
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