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Abstract Wind and temperature data detected by the first meteorological rocket of the Meridian

Space Weather Monitoring Project were used to study quasi-monochromatic inertia Gravity Waves

(GW) over Hainan rocket launch site (19.5◦N, 109◦E). The GW extracted from the stratosphere

(troposphere) revealed by rocket sonde data is upward (downward) GW, and propagates against the
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background wind. The intrinsic period, vertical wavelength λz, horizontal wavelength λh, vertical

group velocity cgz , and horizontal group velocity cgh of Stratospheric (Tropospheric) GW are 20.1 h

(22.4 h), 9.5 km (4 km), 2900km (753 km), 0.0887 (0.0298)m·s−1, and 12.7 (3.65)m·s−1, respectively.

There is a significant difference between cgh/cgz and λh/λz because of the background wind. The

value of λh/λz and cgh/cgz is 305:1 (188:1) and 143:1 (122:1) for the stratospheric (tropospheric)

GW.
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Fig. 1 Raw data (solid line), fitted background structure (dotted line) and perturbation profile (dash-dotted line)

of temperature, zonal wind and meridional wind (height: 20∼50 km)
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Fig. 2 Raw data (solid line), fitted background structure (dotted line) and pertabation profile (dash-dotted line)

of temperature, zonal wind and meridional wind (height: 0∼15 km)

BLJ�BRKL4�BKW9';ABLJN%
29/1OCK)N8<>14+9�CA�, '<
OX] 1. A": λz , λh  N!:59B�N�9B;

θ !YY(29U�SN*�O�, $]4+9N�
CD29;

θ2!4+9N�CD29/Æ>Æ�PO; ω̂!
1�45; f !0345; Tin, Tob  N!1�ZP�
, ZP; cgx, cgy, cgz  N! x, y, z 29�\G�,
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N�291���G�, >E m·s−1.

0∼15km ����� "38�4+9]Q!
JC4+9, 20∼50km ����� "38�4+
9!4C4+9, :MQ!RÆCD.

 :D, =�<>1034+91�ZP�,

:5CDG�[RXN�CDG�,+1AR,\E



? @A: BCDEFGHIJ�KLMNOPQRSTUQVW 551

W 3 T̂ �
��]SS (L� 20∼50 km)

Fig. 3 Amplitude-wavenumber spectrum

of T̂ (height 20∼50 km)

W 4 T̂ �
��]SS (L� 0∼15 km)

Fig. 4 Amplitude-wavenumber spectrum

of T̂ (height 0∼15 km)

W 5 20∼50 km L���
��. (a) u′ ^ v′, (b) uk ^ T̂

Fig. 5 Hodographs of u′ versus v′ (a) and uk versus T̂ (b) at the height of 20∼50 km

Z 1 [\]^_`abcdef
Table 1 Several detection results of gravity waves over Hainan rocket launch site

parameters λz/km λh/km θ/(◦) θ2/(
◦) ω̂/f Tin/h Tob/h

rocketsonde (0∼15 km) 4.0 753 312.5 314.9 1.58 22.4 32.4

rocketsonde (20∼50 km) 9.5 2900 119.5 −58.6 1.76 20.1 39.3

parameters cgz cgh cgx cgy ĉgx ĉgy ĉpz ĉph

rocketsonde (0∼15 km) −0.0298 3.65 −0.37 3.63 −4.13 3.79 0.0496 9.34

rocketsonde (20∼50 km) 0.0887 12.7 1.59 −12.6 23.61 −13.36 −0.1309 40.04
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