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ABSTRACT: In this paper, the experimental dathobservationof the rounetrip sounder at
Anging, Changsha, Ganzhou, Nanchaighanand Yichang,stations from June 9, 2018 to July 10,
2018 are used to extract the parameters of gravityswaveyiincluding the energy density, natural
frequency, wavelength and propagation directionof ‘gravity,wave. By studying and analyzing the
parameters ofjravity wave at these five stations, the/gravity wave from June to July in the
experimental area is counted. Characteristics, and horizontal comparison of the differences
between the various sites, as well as the differences between the up and downT®weetinain

results are as follows:” 1The gravitational wave energy in this region is generally distributed in
the range of 0.4/nt to 1.2J/nT, with an average value of aboud/t?, and the potential energy is
generally distributed in the range of 0.08° to 0.5J/nt, with an average value of about 0.2
JInt.Z" 90% of the samples in the vertical wavelength range from 1 km to 2.5 km, and more than
50% of the samples in.theyrange of 2 km to 2.5 km. The average wavelength is about 1.8 km. The
horizontal wavkength is mainly distributed in the range of 200 km to 800 km, with an average of
about 600 km. The ratio of vertical wavelength to horizontal wavelength of gravity wave is very
small, and the gravity wave propagates horizontally in the stratospheresr@)ark obvious main
propagation directions in the ascending and descending sections of most stations, but the
characteristics of the main propagation directions are not the same, with the northwest spreading
the maost, followed by the North spreading. Thisw data is suitable for the observation and
analysis of gravity wave in the lower stratosphere. The data in the descending section can play an
important role in the densification observation of gravity wave events. There are some differences
between theresults obtained in the ascending section and the descending section, but the
differences of other parameters are small except for the horizontal propagation direction, and the
results in the descending section are generally large except for the energy.
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Figure .1 Distribution of stations using sounding data in this paper
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Table .1 Information of 6 sounding stations and effective samples in two measurement stages
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Figure. 2Energy density of gravity wave in the lower stratosphere of the asceselitign (left) and the downcast
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section (right) of 6 stations

Yule-Walker Ne [ W T4 w o Ne ”
v bu z h mc FI z
3u Ea z Ne Y i ( WV vAct 3T
v u 0.20kma v 4 2.73km’ 90% No 1km

7

Ratio

Ratio

Ratio

Ratio



~2.5km p~ 50% Ne 2km ~2.5km P W 4w 1.8km
T Ac o TN Ne Y1 v W
N v g1 AW MNe .35 T % v ! Ne
v T S Y W z A f7y [ z
Ne Y 1.5kmu Ne He VvV~ Nz Be 1km 2km Ay
TN “ Zhang (2005fk (2019) i b
(2016p M (2004) " A
2 } Anqin]g [up] i 2 Anging [dom] ‘
in: 0.19715 km Min: 0.63602 km
ax: 2.6597 km Max: 2.6597 km
10 e: 1.6936 km 10 Ave: 1.7874 km
8- 8- e
s
2-
00 0.5 1. 15 2 25 3 0.5 1 1.5 2 2.5 3

Vertical wavelength [km]

12 T Lo =

[up]

Min: 0.45714 km
x: 2.6597 km
: 1.8028 km

Frequency

0 0.5 1 1.5 2 25 3

Vertical wavelength [km]

X 7

Ganzhou [up]

Frequency

1.5 2
Vertical wavelength [km]

25 3

Vertical wavelength [km]
Y, %>

Changsha [down]

.65016 km

Frequency

25 3

1 1.5 2
Vertical wavelength [km]

Ganzhou [down]

Frequency

25 3

1.5 2
Vertical wavelength [km]



Nanchang [down]

12 T
Min: 0.53361 km
Max: 2.6983 km

10 Ave: 1.9282 km

8-
> P
o 23
& £
@ <
] =
g g
= &
0 0.5 1 1.5 2 25 3 1.5 2 3
Vertical wavelength [km] Vertical wavelength [km]
AA |
8 ‘Wuhan [up] 2 ‘Wuhan [down]
Min: 0.83592 km
7- Max: 2.6597 km
10 Ave: 1.8643 km
6
»5- P
o 23
g H
A £l
£ :
By =
2 —
l -
0
0.5 1 1.5 2 25 0.5 1 1.5 2 2.5 3

Frequency

Vertical wavelength [km]

Vertical wavelength [km]

1 Yichang [up] i Yichang [down]
Min: 0.50593 km Min: 1.0089 km
Max: 2.6597 km 9 Max: 2.6597 km
10 Ave: 1.7681 km Ave: 1.9579 km

Frequency

3 1 12 14 16 18 2 22 24 26 28
Vertical wavelength [km]

1 1.5 2 25
Vertical wavelength [km]

" 3 6a A G I B z Ne

Figure. 3 Vertical wavelength frequency distribution of gravity wave in the stratosphere in the ascending (left) and

downcast (right) sections of 6 stations
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