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A lidar dataset of the Meridian Project during 2010-2020
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Abstract: There are many metal atoms and ions in the mesopause region. These metal atoms can be used as

tracers to study the dynamical and chemical processes in this region. Lidar is the most powerful tool for
detecting metal atoms and ions. The lidar dataset is of great significance for studying the metal layer in the

mesopause region and the coupling between the ionosphere and the middle and upper atmosphere. The lidar
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dataset is obtained from echo photons detected by sodium lidar and Rayleigh lidar at Meridian Project stations

in Beijing, Wuhan, Hefei and Haikou. The dataset includes Rayleigh scattered photon counts from 30 to 80

km, inverse atmosphere density, temperature data, fluorescence scattered photon counts from 80 to 110 km

and sodium density data. Through the analysis of the dataset, we can get the response of the metal sodium

density to gravity waves and tidal waves in the lower atmosphere, the long-term and short-term variations of

the metal sodium layer, the relationship between the sporadic sodium layer and the sporadic E layer; and the

density and temperature changes of the middle atmosphere. This dataset also provides more support for the

research of space physics.

Keywords: lidar; the metal layer; middle atmosphere density; middle atmosphere temperature

Dataset Profile

Title

A lidar dataset of the Meridian Project during 2010-2020

Data correspondence

Sodium layer density of LIDAR at Yanging Station, Beijing: gtyang@spaceweather.ac.cn
Sodium layer density of LIDAR at USTC Station, Hefei: xuexh@ustc.edu.cn

Sodium layer density of LIDAR at Luojia hill Station, Wuhan: yfi@whu.edu.cn

Sodium layer density of LIDAR at Haikou Station, Hainan: wangx@nssc.ac.cn
Atmospheric density of LIDAR at Yanging Station, Beijing: gtyang@spaceweather.ac.cn
Atmospheric density of LIDAR at USTC Station, Hefei: xuexh@ustc.edu.cn
Atmospheric density of LIDAR at Luojia hill Station, Wuhan: yf@whu.edu.cn
Atmospheric density of LIDAR at Haikou Station, Hainan: wangx@nssc.ac.cn
Atmospheric temperature of LIDAR at Yanging Station, Beijing: gtyang@spaceweather.ac.cn
Atmospheric temperature of LIDAR at USTC Station, Hefei: xuexh@ustc.edu.cn
Atmospheric temperature of LIDAR at Luojia hill Station, Wuhan: yf@whu.edu.cn

Atmospheric temperature of LIDAR at Haikou Station, Hainan: wangx@nssc.ac.cn

Data authors

Sodium layer density of LIDAR at Yanqing Station, Beijing: National Space Science Center
Sodium layer density of LIDAR at USTC Station, Hefei: University of Science and Technology
of China

Sodium layer density of LIDAR at Luojia hill Station, Wuhan: Wuhan University

Sodium layer density of LIDAR at Haikou Station, Hainan: National Space Science Cente
Atmospheric density of LIDAR at Yanging Station, Beijing: National Space Science Center
Atmospheric density of LIDAR at USTC Station, Hefei: University of Science and Technology
of China

Atmospheric density of LIDAR at Luojia hill Station, Wuhan: Wuhan University
Atmospheric density of LIDAR at Haikou Station, Hainan: National Space Science Center
Atmospheric temperature of LIDAR at Yanging Station, Beijing: National Space Science Center
Atmospheric temperature of LIDAR at USTC Station, Hefei: University of Science and
Technology of China

Atmospheric temperature of LIDAR at Luojia hill Station, Wuhan: Wuhan University

www.csdata.org
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Atmospheric temperature of LIDAR at Haikou Station, Hainan: National Space Science Center

Time range

20102020

Geographical scope

Yanging Station (40.4<N, 116.0<E), Hefei Station (31.6N, 117.3E), Luojia Hills Station
(30.5N, 114.2E), Haikou Station (20.1N, 110.2E)

Spatial resolution 96m
Data volume 8800 MB
Data format MCS, ASCII, DAT

Data service system

1) https://dx.doi.org/10.12176/01.05.042 (Yanging Station, sodium density)

2) https://dx.doi.org/10.12176/01.05.054 (Hefei Station, sodium density)

3) https://dx.doi.org/10.12176/01.05.061 (Luojia Hills Station, sodium density)

4) https://dx.doi.org/10.12176/01.05.047 (Haikou Station, sodium density)

5) https://dx.doi.org/10.12176/01.05.040 (Yanging Station, atmosphere density)

6) https://dx.doi.org/10.12176/01.05.051 (Hefei Station, atmosphere density)

7) https://dx.doi.org/10.12176/01.05.059 (Luojia Hills Station, atmosphere density)

8) https://dx.doi.org/10.12176/01.05.045 (Haikou Station, atmosphere density)

9) https://dx.doi.org/10.12176/01.05.041 (Yanging Station, atmosphere temperature)

10) https://dx.doi.org/10.12176/01.05.052 (Hefei Station, atmosphere temperature)

11) https://dx.doi.org/10.12176/01.05.060 (Luojia Hills Station, atmosphere temperature)

12) https://dx.doi.org/10.12176/01.05.046 (Haikou Station, atmosphere temperature)

Sources of funding

Meridian Project; National Natural Science Foundation of China (41627804, 40731055,
40874081, 41074111).

Dataset composition

The dataset contains a total of 120,000 data files, including the raw dataset and the inversion
dataset. The raw dataset records the originally collected echo photon data, data collection time,
and time and space resolution, with a size of 4,000 MB. The inversion dataset records the
atmospheric temperature profile in the range of 30-80 km, and the atomic density profile in the

metal layer in the range of 80-110 km, with a size of 4,800 MB.
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