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Khumbu Valley (Nepal),
Measurement site
at 5079 Nepal
m a.s.l.
Climate Observatory – Pyramid (NCO-P)
not far from the Italian Pyramid Observatory

One of the 29 Global Stations of the GAW-WMO Programme
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Methodology
• The number concentration and size distribution of particles with diameters
between 0.25 and 10 mm in 23 size bins were measured by an optical particle
counter (OPC 190 GRIMM).
• A Multi-Angle Absorption Photometer (MAAP 5012), measures the
transmission and the backscattering of a light beam (Petzold and Schönlinner,
2004) incident on a fibre filter where aerosol particles are deposited by
sampling flow, providing particle light absorption coefficient σabs at 670 nm.
• Aerosol total and back scattering coefficients at three wavelengths (450, 550
and 700 nm) are derived by an integrating nephelometer (model TSI 3563).
• The data provided by the MAAP and the nephelometer were used to estimate
the SSA at 670 nm.
• The synoptic-scale origin and path of air masses reaching NCO-P were
investigated thanks to the 5-day back-trajectory ensembles calculated with
the Lagrangian Analysis Tool LAGRANTO (Wernli and Davies, 1997), basing on
the 6-hourly operational analyses produced by the ECMWF.

Identification of Dust
Application of the Kolmogrov-Zurbenko filter to the OPC coarse fraction
particle number concentration (N1-10) dataset over 5-y of measurements
(March 2006- February 2011).

Identification of 275 Dust Transport Days (DTDs),
22.2 % of the entire data set.

Variation of aerosol properties
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Mineral dust sources
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Conclusions
• Synoptic scale transport of mineral dust affects NCO-P for more
than 20% of the time (275 days during 5 years).
• Large variation of aerosol properties: N1-10 increases more than 6
times, while PM1-10 is a characterized by a tenfold increase.
• The higher SSA observed at NCO-P during DTDs indicates the
influence of synoptic-scale transport of mineral dust on aerosol
optical properties over South Himalayas.
• On a yearly basis Thar desert is the main source of mineral
aerosol.
• Seasonal differences on contribution from other sources (IPA
during Monsoon, NA during Winter).
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