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Gravity Waves (GW) has shown an important significance in evaluating the trend of NLC brightness.
This work focuses on the impact of small-scale GW with wavelength of 10~150km on the albedo of
Polar Mesospheric Cloud (PMC). Using the Level 2 albedo images obtained by the Cloud Imaging
and Particle Size (CIPS) experiment onboard Aeronomy of Ice in the Mesosphere mission (AIM)
from 2008 to 2009, 6664 small-scale GW are extracted. The wavelength of those GW is from 10 to
150 kilometers. By comparing and analyzing the albedo in GW areas and in mean NLC areas, the
characteristics of the albedo variations in NLC induced by small-scale GW are studied. Results show
that the albedo variations are primarily positive, and the maximum average value, 4.48x10 %sr=!,
is found on the descending portion of South Hemisphere. The albedo and Ice and Water Contents
(IWC) variations are positively correlated, and the correlation coefficients are greater than 0.85. The
albedo variations largely rely on the location and time of the GW, and the mean albedo variations
are almost positive. The albedo variations are larger in higher latitude during the core of the seasons,
while they become smaller gradually in lower latitude during the beginning and ending period of the
seasons, and even to be negative in some edges of the maps. The albedo average value increases
linearly as the background atmosphere increases, and the albedo variations in percentage is from
14.6% to 28.8% induced by small-scale GW. When the albedo amplitude of GW increases, the
albedo variations also show a linear increase with the changing rate from 0.909 to 1.194. The whole
variation rate of south hemisphere is a little smaller than that of north hemisphere because of the

difference of background atmospheric conditions.
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Table 1 Durations of NLC seasons for both hemispheres

(Days from Solstice, DFS) and parameters of GW distributions
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Fig.2 Horizontal wavelength distributions of GW in Northern Hemisphere (NH) and

Southern Hemisphere (SH) respectively
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Fig.3 Distributions of albedo and IWC variations for all GW events (Red stars and green dots denote albedo and

IWC respectively, while the black dash lines represent the zero reference lines)

R 2 FEACHBERFARR KSR REN IWC T ES T
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AS portion in NH season
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DS portion in NH season
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Fig.4 Correlations between the GW induced albedo and the IWC variations. Ascending portions (AS) and

Descending portions (DS) in Northern Hemisphere (NH) and Southern Hemisphere (SH) seasons respectively. The

blue dots are the scatter data, and the black lines are the linear fitting curves with the equation of f(z) = a + bx
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(a) ascending portion in NH season
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(b) descending portion in NH season
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Fig.5 Seasonal distribution of Noctilucent Clouds in Northern Hemisphere (NH). (a) and (b) are albedo and IWC

variations of AS and DS portions respectively. The first row gives the mean albedo and IWC values in GW areas.

The second row represents the mean albedo and IWC

values in mean PMC. The third row gives the albedo

and IWC differences between the GW areas and the mean PMC, and the fourth row shows
the amplitudes of albedo and IWC induced by GW
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(a) ascending portion in SH season
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(b) descending portion in SH season
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Fig.6 Seasonal distribution of noctilucent clouds in Southern Hemisphere (SH). The first row gives the mean albedo

and IWC values in GW areas. The second row represents the mean albedo and IWC values in mean PMC. The third
row gives the albedo and IWC differences between the GW areas and the mean PMC,
and the fourth row shows the amplitudes of albedo and IWC induced by GW
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