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Application of Meridian Project data in space environment forecasting
LUO Bingxian'?, CHEN Yanhong'", ZHONG Qiuzhen'?, LI Zhitao’, XU Jiyao®, LIU Jia’, YANG Jinyue'”

1. National Space Science Center, Chinese Academy of Sciences, Beijing 100190, China
2. University of Chinese Academy of Sciences, Beijing 101408, China

Abstract Space environment forecasting is an essential part of ensuring the safety of space engineering and supporting space science
exploration. As a national major scientific facility for ground—based integrated monitoring of the space environment, the Chinese
Meridian Project (CMP) provides continuous, multi—sphere, multi—parameter observational data covering the sun, interplanetary space,
magnetosphere, ionosphere, and middle and upper atmosphere, offering key data support for space environment forecasting and assurance.
Following the causal chain of the solar—terrestrial space environment, this paper systematically reviews the main elements of space
environment forecasting, requirements of the supporting data, and forecast model requirements of space environment forecasting,
summarizes the study work using CMP data in solar activity characteristic identification, geomagnetic index construction, ionospheric
TEC forecasting, and ionospheric irregularity identification and forecasting, and further elaborates the types of CMP data used in practical
operational space environment forecasting, their application methods, and their effectiveness. Finally, it analyzes the current challenges
facing data application and forecasting assurance and proposes suggestions for deepening the future application of CMP data, providing a
reference for further tapping the forecasting value of CMP data and for capacity building to enhance space environment forecasting
capabilities.

Keywords Chinese Meridian Project; solar activity; geomagnetic storm; space environment forecasting; forecasting support

www.kjdb.org 55


https://doi.org/10.1029/2023SW003727
https://doi.org/10.5194/acp-23-13413-2023
http://www.kjdb.org

	1 空间环境预报业务中的数据和模式需求
	1.1 空间环境预报的核心要素
	1.2 空间环境预报中的数据需求
	1.3 空间环境预报技术发展需求

	2 基于子午工程数据的空间环境预报建模研究
	2.1 太阳活动特征提取和爆发活动识别
	2.2 基于子午工程地磁数据反演地磁活动指数
	2.3 电离层预报研究
	2.3.1 电离层TEC的重构与预报
	2.3.2 电离层不规则体的识别与预报

	2.4 中高层大气特征识别和参数提取

	3 子午工程数据在空间环境预报保障中的应用
	3.1 常规预报业务支撑
	3.2 重大航天任务专项保障
	3.2.1 子午工程数据支持空间站空间环境保障服务
	3.2.2 子午工程数据支持空间科学先导卫星空间环境保障服务
	3.2.3 子午工程在其他专项预报中的应用


	4 讨论与展望
	参考文献

