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Figure 1 Schematic of the comprehensive meteorological observation field
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Table 1 Detailed method for acquisition and processing of meteorological data indicators
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Table 2 Structural of the meteorological data tables
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Figure 2 Monthly average values, daily maximum values, and daily minimum values of the soil temperatures from

2015 to 2023
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Figure 3 Monthly average values, daily maximum values, and daily minimum values of the soil temperatures at

a depth of 20 cm underground from 2015 to 2023
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A dataset of meteorological observations from the Beijing-
Tianjin-Hebei Urban Megaregion National Observation and
Research Station for Eco-Environmental Change (2015-2023)

SUN Xu"?*3, WANG Xiaoke"*3, REN Yufen!?>*, ZHOU Weiqi'"*3*, WANG Jing!*?,

ZHENG Zhong'?3, ZHANG Hongxing!?3, LU Fei"**, SU Zhimin'*3, WANG Siqi'*?
1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences,
Chinese Academy of Sciences, Beijing 100085, P. R. China
2. Beijing-Tianjin-Hebei Urban Megaregion National Observation and Research Station for Eco
Environmental Change, Beijing 100085, P. R. China
3.Beijing Urban Ecosystem Research Station, Research Center for Eco-Environmental Sciences, Chinese
Academy of Sciences, Beijing 100085, P. R. China
*Email: yfren@rcees.ac.cn (REN Yufen); wzhou@rcees.ac.cn (ZHOU Weiqi)
Abstract: The meteorological data serve as core foundation for exploring global or regional climate change,
providing essential evidence for analyzing global climate patterns and studying the mechanisms behind
extreme climate events. The Beijing-Tianjin-Hebei Urban Megaregion National Observation and Research
Station for Eco-Environmental Change is also known as the Beijing Urban Ecosystem Research Station of
the Chinese Academy of Sciences (hereafter referred to as the “BTH National Field Station™). It is both an
ecological station within the Chinese Ecosystem Research Network (CERN) and a national field scientific
observing research station certified by the Ministry of Science and Technology of China. Located in the
economically developed and densely populated area with severe environmental challenges in the BTH
region (40°0'33.970"N, 116°20'34.559"E), this station represents a typical and representative site for global
urban ecosystem studies. Given the limited availability of long-term, multi-parameter meteorological
datasets for urban ecosystems, this study adheres to the unified CERN standard for ecosystem atmospheric
environmental observations. Using the VAISALA automatic meteorological observation system at the BTH
National Field Station, we carried out continuous, long-term data acquisition, followed by systematic data

processing, quality control, and evaluation. The released dataset covers the period from 2015 to 2023,
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providing monthly and annual records of 18 meteorological elements and over 100 derived indicators,

including, including atmospheric pressure, vapor pressure, sea-level pressure, temperature, dew point

temperature, relative humidity, precipitation, wind speed, 10-minute average wind speed, 2-minute average

wind speed, hourly maximum wind speed, wind direction, ground temperature, soil temperature, and soil

moisture. This dataset provides fundamental support for analyzing climate characteristics in densely

populated areas under the context of global change and studying the impacts of human activities on urban

ecosystems and their feedback mechanisms.

Keywords: urban ecosystem; meteorological data; Beijing; air temperature; relative humidity; atmospheric

pressure; wind speed and direction; soil temperature; rainfall; vapor pressure; dew point temperature

Dataset profile

Title

A dataset of meteorological observations from the Beijing-Tianjin-Hebei Urban

Megaregion National Observation and Research Station for Eco-Environmental Change

(2015-2023)

Data corresponding authors

REN Yufen (yfren@rcees.ac.cn), ZHOU Weiqi (wzhou@rcees.ac.cn )

Data author

SUN Xu, WANG Xiaoke, REN Yufen, ZHOU Weiqi, WANG Jing, ZHENG Zhong,
ZHANG Hongxing, LU Fei, SU Zhimin, WANG Siqi

Time range

2015-2023

Geographical scope

The data in this dataset originate from the meteorological comprehensive observation
field of the Beijing Urban Ecosystem Research Station. This observation field is located
in Haidian District, Beijing (40°0'33.970"N and 116°20'34.559"E). The Beijing-Tianjin-
Hebei region, where the station is located, is one of the most densely populated area of
super-large cities in China. It is also a globally representative area characterized by rapid
economic development, intensive population aggregation, and fast-changing

environmental conditions, representing a typical and complex urban ecosystem.

Data Volume

570 KB

Data formate

* xlsx

Data service system

https://doi.org/10.57760/sciencedb.22250

Source of funding

The National Special Project for Investigating Basic Scientific and Technological

Resources (2021FY100703)

Dataset composition

The dataset consists of 9 data table files in total. It represents observational data
collected from automatic weather stations, covering a wide range of meteorological
variables, including atmospheric pressure, water vapor pressure, sea level pressure, air
temperature, dew point temperature, relative humidity, precipitation, wind speed, 10-
minute average wind speed, 2-minute average wind speed, hourly maximum wind

speed, wind direction, surface temperature, soil temperature, and soil moisture..
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