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Table 1. Information of the geo-location of the six stations, total number of the soundings, and the associating

time coverage at the respective stations.

bl A (A= AL PURIIPSRY € B
Ascension Island (Ascen) Southern Atlantic Ocean 8°8S 14°W 2580 1962—1977, 1979—1990
Kwajalein (Kwaj) Marshall Islands 8°N 167°E 1861 1963—1966, 1969—1992
Barking Sand (Brksnd) Hawaii 22°N 159°W 2812 1960, 1962—1990
Cape Kennedy (Capek) Florida 28°N 80°W 4362 1960—1977, 1979—1990
Pt Mugu California 34°N 119°W 3785 1960—1990
Wallops Island (Wallops) Virginia 38°N 75°W 3149 1960—1989
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Fig. 1. Annual number of soundings at Ascension; for
each year, monthly profiles numbers are denoted by
the length of a bar of the color designated to calendar
month; abscissa is year, ordinate is number of sound-

ings.
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Fig. 2. Correlation of N2 with height at Ascension,

Kwajalein, and Pt Mugu stations.
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Fig. 3. Time height cross-section of the anomaly of N2 at Ascension station.
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Fig. 4. Lomb-Scargle periodogram estimates of the
normalized N2 anomaly at Ascension. Abscissa is fre-
quency (1/month), the corresponding period (year) is
labeled at the top; ordinate is power spectral density

estimate for normalized N2 anomaly.
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Fig. 5. Trend estimates for the six stations, Abscissa is trends (1074 s72/decade), ordinate is height (km).
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each Panel represents the linear fit for trend estimates for the respective station.
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Abstract

Brunt-Vaisala frequency squared (N 2) measures the static stability of the atmosphere, and reflects the general
structure of the atmosphere in term of vertical temperature gradient. For middle atmosphere the response of the
middle atmospheric structure to the global warming still lacks investigation currently. The historical data from rocket
sounding network in 1962-1991 are used to investigate the long-term trend of N? in the middle atmosphere. For six
stations spanning from the tropical latitudes to the northern mid-latitudes, our estimates show that, in the upper
stratosphere and middle mesosphere, i. e., 4860 km high, the significant decreasing of static stability is observed in
an N? anomalies averaged over 48-60 km range. For two tropical stations, long-term trend in N? exhibits a similar
magnitude, i.e., —0.11 x 10™* s72 /decade; it is also observed that the trend increases with latitude, with trend estimates
from —0.16 x 107* s72/decade at 22°N (Barking Sand station) to —0.22 x 10™* s72?/decade at 38°N (Wallops Island

station).

Keywords: static stability, decreasing trend, middle atmosphere, rocketsonde
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