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Standard Dataset of Ionospheric
Equatorial Plasma Bubbles over Southern China
Based on Airglow Observations
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Abstract Airglow imaging observations, with their high spatiotemporal resolution and large-scale contin-
uous monitoring capability, provide a crucial approach to studying the fine horizontal structures and evolu-
tionary characteristics of ionospheric equatorial plasma bubbles. However, the current lack of high-quality,
professionally annotated plasma bubble datasets severely restricts the application of supervised Artificial In-
telligence (AI) algorithms in this field. To address this issue, this study constructs the first standardized
dataset of ionospheric plasma bubbles based on airglow observations, including plasma bubble event data
products and precise contour annotation data products. The dataset is derived from continuous observa-
tions over a full solar activity cycle (2012—2022) by a 630 nm band airglow imager at the Qujing Station in
Yunnan, China. All raw data underwent standardized preprocessing, including image enhancement, azimuth
correction, geometric distortion correction, and geographic coordinate projection. Expert teams then per-
formed plasma bubble event identification and contour annotation. With a high temporal resolution of 3
minutes, the dataset systematically documents plasma bubble events under varying solar activity intensities,
covering multiple typical morphologies such as shaped I- and Y-shaped structures. This dataset provides
high-quality benchmark data for developing high-precision supervised Al algorithms, facilitating automated
detection and morphological evolution research of ionospheric plasma bubbles based on airglow imaging.

Key words Ionospheric equatorial plasma bubbles, Airglow observation, Standardized dataset,

Contour annotation, China region, Solar activity cycle, Artificial Intelligence (AI)

Database/Dataset Profile

Title Standardized Dataset of Ionospheric Equatorial Plasma Bubbles over Southern China
g Based on Airglow Observations

Data Communication Author ZHONG Jia (zhongjia@nssc.ac.cn)

Data Author (s) ZHONG Jia, XU Jiyao, WU Kun, YUAN Wei

Time Range 2012—2022

Chinese regional ionosphere, 94°E—113°E and 17°N—34°N in the geographical

Spatial Range coordinate system

Data Resolution 3 min, 2 km

Data Volume 3.19 GByte, 7022 files

Data Format *.png, *.json

Database/Dataset URL https://doi.org/10.12176/01.12.015-V01

Foundation Item National Key Research and Development Program of China (2022YFF(0711400)

This dataset comprises a series of data files, including plasma bubble image files,
lasma bubble contour annotation files, and plasma bubble mask image files. The plasma
ubble image files refer to manually identified images containing plasma bubbles, with a

Dataset/Database total of 4664 files. The contour annotation files record the image categories (plasma
Composition bubble or non-plasma bubble%}. contour pixel coordinates, and {)ixel values, totaling
2358 files. The mask images files have binarized the pixels in the plasma bubble event

regions and background pixels, which can visually display plasma bubbles; their quantity
matches that of the contour annotation files. All'images are 1024x1024 pixel in size
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Contour annotation of a simple I-shaped plasma bubble event. (a) Observation image of plasma

bubble to be annotated, (b) mask image of plasma bubble
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(a) Observation image of plasma bubble to be annotated, (b) mask image of plasma bubble
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Contour annotation of multiple I-shaped and Y-shaped plasma bubble events. (a) Observation image

of plasma bubble to be annotated, (b) mask image of plasma bubble
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Table 1 Distribution of observation nights, airglow observation images and plasma

bubble samples at Qujing Station in different years

Year Observation nights Clear nights Images Good quality images EPB images
2012 291 108 43389 13639 474
2013 347 132 58441 16012 799
2014 357 145 68662 18066 1893
2015 360 121 75368 19112 889
2016 323 112 65849 18012 99
2017 341 110 71820 17739 0
2018 313 129 64227 19510 21
2019 294 133 60604 18701 0
2020 313 134 62052 17150 25
2021 363 135 77322 20012 20
2022 355 133 75641 20124 444
Total 3657 1392 723375 198077 4664
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