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ABSTRACT: In this paper, the experimental data of observation of the round-trip sounder at 

Anqing, Changsha, Ganzhou, Nanchang Wuhan and Yichang stations from June 9, 2018 to July 10, 

2018 are used to extract the parameters of gravity wave, including the energy density, natural 

frequency, wavelength and propagation direction of gravity wave. By studying and analyzing the 

parameters of gravity 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 down section. The main 

results are as follows: 1̃The gravitational wave energy in this region is generally distributed in 

the range of 0.4 J/m
3
 to 1.2 J/m

3
, with an average value of about 1 J/m

3
, and the potential energy is 

generally distributed in the range of 0.03 J/m
3
 to 0.5 J/m

3
, with an average value of about 0.2 

J/m
3
.2̃ 90% of the samples in the vertical wavelength range from 1 km to 2.5 km, and more than 

50% of the samples in the range of 2 km to 2.5 km. The average wavelength is about 1.8 km. The 

horizontal wavelength 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 stratosphere. 3) There are 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 most, followed by the North spreading. This new 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 the results 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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  [ ]≠ ԅ 2018 6 9 ⌠ 2018 7 10 ̆ ȁ ȁ ȁ

ȁ ȁ 6ҩ ̆ ⱬ ̆ ⱬ

ȁ ȁ ץ ᴰ ̕[ ] № ԅΈҩ ⱬ ̆ ԅ

6-7 ⱬ ̆ ғ ԅ ҩ ӊ ץ ҉ ҍҊ

Ȃ[ ]Һ Ҋ 1̔̃ ⱬ ꜚ ѿ № 0.2 J/m
3
~1.2 J/m

3 ῤ̆

ṿ ҹ 0.8 J/m
ל3̆ ѿ № 0.03 J/m

3
~0.5 J/m

3 ῤ̆ ṿ ҹ 0.2 J/m
3Ȃ

2) Ҭ 90% № 1 km ~2.5 km̆ 50% № 2 km~2.5 km̆

ѿ ҹ 1.8 km ̕ № 40~1500 km̆Һ 200 km ~800 km̆

ṿ Ҭ 600 km̆ ⱬ ҍ ṿ ̆ ⱬ ץ ᴰ
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1.  

[ ] ⱬ ԍ Ҭ̆ғΐ ῃ Ȃῒ ̆

׆ ₃⌠₃ ̆ №₃׆ ⌠₃ Ȃѿ֓ ₮̔ ⱬ Ҍֽֽ

⌠ ֟ ̆ Ӟ ѿ֓Ҭ ̆ Ҭ Ҭ̆ ⱬ

ᴰ ῒꜚⱬ ‗ Ҭ ᵬ Ȃ ̆ ╠ ԍ

ⱬ ץ└ ԍ └ ԅ № ̆ ΐᵣҙⱵҬ

ᶏ ⱬ Ӟ Ȃҹԅԅ ⱬ ץ ᵬ └ ғ ⱬ ̆

↕ ⱬ ꜚȁ№ ȁ Ṝ Ḥ ̆ ֓ ץ №

⌠Ȃ ╠̆ ⱬ Һ ̔ ̂Preusse et al, 2002; 

McLandress et al, 2000; Tsuda, et al, 2000; Taylor et al, 1998ȁ̃ ̂ ̆

2004̕ 2̆019̕ Bai, et al, 2016̕Pramitha et al, 2016̃ ȁ ̂Eckermann et al, 2010̕

̆2017̃ ȁ ̂Alexander et al, 2000̃̆ ԍ ⱬ ῒ ᴰ

Ҭ ̆ Ҭ ⱬ ҉ ̆ ѿ

ⱬ № ̆ ῃ ̂Alexander et al, 2010̃Ȃ 

[ ] ᵬҹ ̂ Ԑ 2̆018[a]̃̆

Ҍֽ ȁ Ṝ ̂ Ԑ ̆2018[b]̃̆ Ȃ Ҋ

ῤ Һ ң ̔ № Ȃ ╠̆

Ҋ ֽֽ ᶫ Ȃ

№ ԍ№ ⱬ ̆ ∆ Kitamura (1989) ₮ ᶏ ̆

≠ױז ҍ ꜚ̆ ⌠ ꜚ ₮ԅѿ ↓ ⱬ

Ȃ (2004) (2012) ԅ ѿ ӈȂ

ᶏ ץ ҬҌ ̆ᶛ қ (2005)

№ ̆ ԅҬ ץ ᵞ ̕ ῌ (2012) ᶏ ₮

ⱬ ԅꜚ № ̕ Ҽ (2018)ᶏ ֜₱

(EEOF) ԅף ̆ Ҋ ⱬ ꜚ ԅ№ ̕

(2019)ȁ (2016) ֲӞᶏ ѿ ԅѿ֓ Ȃ 
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[ ] ᶏ № ᴰ ҉

≠ץ Ҋ ᵌľ ҉ Ŀ ⱴ ̆[ ]ѿ

҉ ‗ԅᴰ ̆ ғ ԍῒΐ № ̆

ꜚ Ȃ 

 

2. ҍ  

2.1  

̆ ץ ľ҉ (1

)- (4 )-Ҋ (1 )Ŀ҈ҩ ῍ 6 Ȃ

ῒҊ ץ ⌠ⱴ ᵬ ғ̆ Ҋ ҍ҉ ( Ԑ ̆

2018[a])̆ ץ - Ȃғ ԍ

( ) ҹ 300km̆ Ҭ ҹ ץ ҉ Ҋ

ѿҩ ⱬ Ԋᴆ̆ ғ ԍ Һ № ̆ ᶏ҉ Ҋ

Ҍ ѿҩ ⱬ Ԋᴆ̆ᵖῒ ₮ Ӟ ΐ Ȃ 

ֽ ԅ ҉ Ҋ ̆ Һ қ 6

ҩ ᶫ̆ Έҩ №≢ҹ ȁ ȁ ȁ ȁ ̆ 1ҹ Έҩ

№ ̕ ҹ 2018 6 9 ⌠ 2018 7 10 Ȃ ң ̆№≢

֤ 7: 00 19:00Ȃ Ҭ № ҹ 2 sȂ ԍ ҉ Ҋ

Ҍ Ҍ ̆ғ Ҋ ↨↨ ӊ ∆ ₃ ῤת ̆2

ῤ ̆ ץ ṿ 50 m Ȃ 

Ҭ ⌠ Ҋ Ҋ ҉̆ ̕ ⌠

Ҭ 6ҩ ᵝԍ ᵞ ̆ ⌠ 18km ץ̆ Allen (1995)

№ ̆ 18 km ~25 km Ҋ ⱬ

№ Ȃ └̆╧ ԅѿ №Ҍ Ḥ ̆ ῤ▼ᵩ ҹ ̆

҉ Ҋ ᶏץ ̆ 1 Ȃ׆ 1Ҭ ץ ⌠

╠ Ҋ Ҋ ԍ ҉ ̆ ҹ

Ҋ ̆ ῤҊ ת ΐ ̆ № ҍ

ᴪ ⌠ ̆ ҍ Gardner (1993) ҹѿ Ȃ 
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1 Ҭ №  

Figure .1 Distribution of stations using sounding data in this paper 

 

1  6ҩ Ḥ ңҩ  

Table .1 Information of 6 sounding stations and effective samples in two measurement stages 

  (£N) (£E) ҉ /  Ҋ /  

 ҉  30.6 117.1 28168/59 10889/57 

 ҉  28.3 112.9 25272/63 8426/55 

 ҉  25.9 114.9 24994/59 8961/53 

 ҉  28.7 115.9 28518/63 10333/63 

 ҉  30.7 111.3 26769/63 10248/56 

 ҉  30.6 114.3 27122/63 8740/61 

2.2  

ץ ⱬ № ( ̆2010̕ ̆2006̕ ҆

2̆006)̆ № ∞ ꜚ ᴰ ( 2̆003̕

ᵓ≠ ̆2005̕ שּׂ ̆2008)̆ № ῒ֟ └ ῒ ӊ ῏ Ȃ

ᵖ ֓ᴰ № Ҍ ‰ ⱬ ( ̆2012)Ȃ ≠

ⱬ № ⱬ ̆ ҹ‰

ⱬ Ȃ (2004) (2012) ԅ ѿ

ӈ̆ ₮ ׃ Ȃ 

≠ Ҭ ŭ vȁ T҈ҩ ̆ ᾢ

҈ ṿ ⌠№ ҹ 50m ̆ ԋ

ÕȟÖȟ4̆ Ҭ ԅ ꜚⱬ Ṝ ꜚ̕ ғ

ҹ ԍ Ẓ ÕȟÖȟ4 ҩ ⱬ ⱴ Ȃ ῒҬ̆

ꜚ ҍ ῍ ₮ ѿ ꜚ̆ 4 Ú 4 4Ȃ 

ҊҹҺץ ̔ 

(1) ⱬ  

ⱬ ⱬ ꜚ ⱬ ל ̆ ԍ 6ҩ Ҋ

ῤ Ҍ ̆ ῀ ð ᵝᵣ ῤ ⱬ ̆ ῀ð

Ὲ Ҋ̔ 

ὑὉ ”ό ὺ                              (1) 

ὖὉ Ὕ                                  (2) 

Ҭ KEҹ ⱬ ꜚ P̆Eҹ ⱬ ל Ȃό ὺ ῤ ꜚ

ṿȂ ԍ № ҍ № ̆ № ץ ̆ ץ

Ҭ ꜚ ⱬ ȂNҹ Brunt-Vaisala ,ȂN ”

⌠Ȃ 

(2)  

 ‗ ςʌά                                 (3) 

Ҭ mҹ ⱬ Һ ̆ Yule-Walker № ⌠ ѿ

ꜚ4 ⱳ № ̆ ⱳ ṿ ᵬҹ ⱬ Һ
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mȂ 

(3)  

 
ȿȿ

Ὑ ‗ ‗                            (4) 

ⱬ  ҹ ȂҬ‗‗№≢ҹ

̆ ꜚ όȟὺ Һ № № ⌠ Ȃ

‗ȟ   Ȃ 

(4)  

 Ὧ                                 (5) 

‗ ςʌὯ                                 (6) 

Ὧҹ ⱬ ̆ ῏ (5) ⌠̆ ‗ҍ Ὧ ῏ (6)

Ȃ 

(5) ᴰ  

ⱬ ᴰ ̆ ⱬ ᴰ ѿ

ᶏ Ȃ , ꜚ ҹ , ↕ ⱬ

҉ᴰ , ӊ↕ Ҋᴰ Ȃ 

ÔÁÎ ὺ ό ό ὺ τόὺ ςόὺ                (7) 

ⱬ ᴰ ҹ ̆ɻҹ׆ x

̆ῒ ℗₱ ṿ (7) ₮Ȃᵖῒ 180£Ҍ ̆

ԍ ꜚҍ ꜚӊ ʌ ς ᵝ ̆ ≠ ѿ ꜚ

ҍ ꜚÕӗ Ҍ (Vincent, 2000)Ȃ 

3. №  

ⱬ Ҍ ҹ№ץ ⱬ ҍ ⱬ ץ̂ ҹҺ Ȃ̃

Ҭ Έҩ Ҭ ȁ ῒ̆ᵩ ҩ ҹ

̆ ғῒ Ҍ 1km Ȃ Έҩ

ѿ ̆ ҹ ⱬ ᶫԅѿ ᴆ̆p ᵞ̆

ᴰ ⱬ Ȃ ԍ ꜚӞ ⱬ (Hoffmann, 2013)̆

Ӟ ֟ ⱬ ᴆ ԅ№ Ȃ ѿҩ ̆

ᴪᵄ ℗ ԑᵬ ץ ѿ ↓ ̆ ֟

ԍ └ᵬ ץ ℗ ֟ ԍ Ḇ ᵬ ‗ ԅ

̆ ᶏ ⱬ └ ԍ ⱬ ҹ Ȃ ╠̆

ⱬ └Һ ҹ ᵬ (Lane et al., 2001)ȁ (Fovell, 1992)

(Alexander et al., 1995)̕ ғ ҹ ҈ └ ԑѿ Ḇ ⱬ ̆

ҩ └ Һ ℗ ȁ (Lane et al., 2008)Ȃ ԍ

ⱬ └ ғ̆ץ ⱬ ꜚҍ ῏ ̆

№ ֟ ᴆ׆ ѿ ҉∞ ⱬ ̆ ғ ꜚ Ҍ

יּ ᵬ ╠ ⌠Ȃ ⱬ

҉‗ ԅ ꜚ ̆ ⱬ N
2 ̆

№ ⱬ ∞ ꜚ ⱬ ᴆȂ ₃̆Ӎ

ΐ Ҍ ̆ ѿ ΐ ᵈ Ҋ Ҍ

Ȃ ԍ ̆ ῤ ᴆ ҹ ̆ ץ ҹ Ҭ
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ⱬ Һ ҹ ⱬ Ȃ 

ҹ̆ԅ Ḡ ꜚҹ ⱬ ̆ ⱬ ╠ ԅⱳ №

( )̆ ⌠ №≢ ⁞ ҹ-3 ץ

⁞ ҹ-5/3 ңҩ ̆№≢ ԅ ⱬ ⁞ ◐ ⁞ ̆ ғ

ң Ҭ ̆ ҍῖ ⱬ ѿ ̆ ץ Ḡ Ҭ ҹ

ⱬ ׆̆ ѿ ҉ Ḡ (Stull 1̆991̕ Sun et al̆ 2015)Ȃ 

3.1   

ⱬ ԅ ⱬ ꜚ ̆ 2Ҭ ԅ Έҩ

ῤ ל ȁꜚ ȁ לꜚ Ȃ׆ Ҭ ץ ₮̆ ҩ

ΐᵣ ’ Ҍ ̆ ⱳ Ҍ ̆ᵖ 50 Ȃ  

Ҭ ҈ №≢ҹꜚ ȁל ̆ ҹ ṿȂ Ҭ ҉

҈ ҹ ̆ꜚ ѿ № 0.4 J/m
3
~1.2 J/m

3 ῤ̆

ṿ ҹ 1 J/m
ל3̆ ѿ № 0.03 J/m

3
~0.5 J/m

3 ῤ̆ ṿ ҹ 0.2 J/m
3̆ ꜚ

ל ̆ ҍꜚ ל ṿ ̆ꜚ ל ѿ 2~6ӊ ̆

ᵖӞᴪ ҩ≢ ṿ₮ Ҋץ2 ̆҉ץ8 ⱬ ץ ⱬ

ⱬ ҹҺȂ Ҋ ₮ ⱬ ҉ ѿ ̆ ꜚ ’ҍ҉

̆p ҹ ̆ ṿ ԍ҉ Ȃꜚ ѿ № 0.2 J/m
3
~1 J/m

3 ῤ̆

ṿ ҹ 0.5 J/m
ל3̆ ѿ № 0.02 J/m

3
~0.4 J/m

3 ῤ̆ ṿ ҹ 0.2 J/m
3̆

לꜚ ѿ 5 Ȃ Ҍ ̆ ҹ

ҹ ̆ Ҍ 5£̆ ץ ῤ ⱬ Ȃ

ң Ҋ̆ ᵣ ԍ҉ ̆ ԍҊ

№ ҉ ᵞ ῒ̆ ԍ҉ ԅѿ֓ ⱬ Ȃ ̆ №

Ӟᴪ ⌠ ҩ Ȃ Έҩ ҍץ Ҭ

̆ Ӟ ԅ ⱬ ( ̆

2016)Ȃ 
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2  6ҩ ҉ ( ) Ҋ ( )Ҋ ⱬ  

Figure. 2 Energy density of gravity wave in the lower stratosphere of the ascending section (left) and the downcast 

section (right) of 6 stations 

3.2   

≠ Yule-Walker № ⌠ ѿ ꜚ4 ⱳ № ̆

ⱳ ṿ ᵬҹ ⱬ Һ m ׆̆ ₮Ҋ ⱬ

Ȃ 3ҹΈҩ ⱬ № ץ ( )ṿ ṿȂ׆ 3Ҭ

ץ ₮ ṿҹ 0.20 kmȁ ṿҹ 2.73 km 9̆0% № 1 km 
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~ 2.5 km ῤ̆50% № 2 km ~ 2.5 km ῤ̆ ѿ ҹ 1.8 km

Ȃ׆ ᵣ ̆ № ץ ṿ Ҋ̆

ṿ ԍ҉ Ȃ ѿ № ҉ Ҭ ₮ ̆ Ҋ №

ᵞ ῒ̆ ᴪ ҉ ᴪ ѿ֓ ⱬ Ȃ ғ ץ ⌠̆ ⱬ

№ ץ 1.5 kmҹ№ ңҩ ṿ̆№≢ ᵝԍ 1 km 2 km Ȃץ

Ҭ ̆Zhang (2005)ҍ (2019) ̆ ҍ

(2016)ҍ (2004) ҹ Ȃ 
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3  6ҩ ҉ ( ) Ҋ ( )Ҋ ⱬ №  

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

downcast (right) sections of 6 stations 

3.3   

ⱬ ʖ ҹ ̆ ꜚ ӊ ҹ

ⱬ Ȃ ץ Ҭ ꜚᴪ ̂

̆2004̃̆ Һ №№ ╠ ꜚ ץ ⌠ ⱴ

Ȃ ≠ ԅ҉ Ҭ № ̆

Ḡ 1km ~2.5 km ̆ №≢ ╠ Ȃ 4ҹ ╠ 6ҩ

ⱬ № ̆ 5ҹ № Ȃ ╠ ץ
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ṿ ꜚ ̔ ╠ Һ № 1.2 f ~2 f ῤ̆

ṿҺ ҹ 1.7 f̕ ṿׅҹ 1.2 f ̆ᵖ ṿ ̆ ṿ

№ Ӟ ̆ № № 1.2 f ~4 f ῤ̆ ṿӞ 2.0 f ̆

Ӟ ⱬ ץ ⱬ ҹҺȂ ҉ Ҋ ץ ̆ №

Ҋ № ṿ ꜚ ̆ ṿӞ Ȃ

֤ ̂ 2̆004̃ ̆ ҍץ Ҭ ⱴ ⁞

ל ѿ Ȃ 

҉ץ ץ ╠ № ̆ ╠

̆ ҹ‰ ҉̕ ҍҊ ѿ ̆ᵖ
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