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3 Spatial XCO» R ppm G IEELE S
4 Spatiotemporal XCO, SR ppm INRAEGHIEELE S
5 ParmentA SR - HAIZH a
6 ParmentB SR - HAZH b
7 ParmentC SR - RS ¢
8 ParmentD SR - HRZHd
9 ParmentE SR - HRZH e
10 ParmentF SR - RIS £
11 Spatial Resolution it - 2 [ o e
12 EvaluationLayer B - ANtHE T
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Figure 1 Comparison between TCCON site data and product data
#2 PIRGHEM X TCCON ¥ s EfE A
Table 2 TCCON site location in interpolation regions of middle and low latitudes
TCCON ¥l (EXHHE) ZE (& HE (B
Jet Propulsion Laboratory (JPL) -118.18 34.20
Caltech (Ca) -118.13 34.14
Edwards (Ed) -117.88 34.96
Four Corners (FC) -108.48 36.80
Lamont (La) -97.49 36.60
Park Falls (PF) -90.27 45.94
Manaus (Ma) -60.60 -3.21
Izana (Iz) -16.48 28.30
Ascension Island (AI) -14.33 -7.92
Orléans (Or) 2.11 47.97
Zugspitze (Zu) 10.98 47.42
Garmisch (Ga) 11.06 47.48
Nicosia (Ni) 33.38 35.14
Réunion Island (RI) 55.49 -20.90
Hefei (He) 117.17 31.90
Burgos (Bu) 120.65 18.53
Anmeyondo (An) 120.65 36.54
Saga (Sa) 130.29 33.24
Edwards (Ed) 130.89 -12.43
Tsukuba (Ts) 140.12 36.05
Rikubetsu (Ri) 143.77 43.46
Wollongong (Wo) 150.88 -34.41
Lauder01&02&03 (Lau) 169.68 -45.04
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Figure 2 Correlation coefficient R between the observation data at each TCCON site and predicted data of XCO;
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Abstract: In response to the increasingly intensifying greenhouse effect, Countries around the world

jointly signed the Paris Agreement, and China also made plans and policies of peak carbon dioxide

emissions, carbon neutral plans. Carbon dioxide is the focus of international concern as the most important

greenhouse gas. So, it’s crucial to know how to obtain carbon dioxide concentration of high precision, high

resolution temporal and spatial distribution for advancing the top-down assessment of carbon source,

carbon sink and carbon neutral research. This paper creatively proposes a method to obtain high-precision

and high-resolution temporal and spatial distribution map of global carbon dioxide concentration by using

satellite data. We constructed a new prior time curve parameter library for fitting time domain information.

In this paper, we used the transfer learning theory to integrate the time information as a prior profile into

the spatial information based on the global data of GOSAT satellite. The spatial prediction information was

adjusted to obtain more accurate spatio-temporal prediction of carbon dioxide concentration. The spatio-

temporal resolution of the product database is 0.25°. Finally, the database has been compared with TCCON

data in middle and low latitudes, which shows the correlation coefficient R and RMSE is 0.98 and 1.38

ppm of the monthly average carbon dioxide concentration respectively. The recommended database can be

applied to the calculation of carbon sources and carbon sinks on a large scale.

Keywords: CO; concentration; GOSAT; transfer learning; global

Dataset Profile
Titile A dataset of global CO> column concentration in middle and low latitudes based on
GOSAT satellite data during 2009-2020
Data authors XU Jingjing, GONG Wei, ZHANG Jin, ZHANG Haowei, MA Xin, HAN Ge
Data corresponding author ZHANG Haowei (haoweizhang@whu.edu.cn)
Time range 2009-2020
Geographical scope 60°S — 60°N, 180°W — 180°E
Spatial resolution 0.25° X0.25°
Data volume 11.56 GB
Data format *h5
Data service system <http://doi.org/10.11922/sciencedb.j00001.00368>
National Natural Science Foundation of China (Grant No. 42171464, 41971283,
Sources of funding 41801261, 41827801, 41801282), National Key Research and Development Program
of China (2017YFC0212600), Open Research Fund of National Earth Observation
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Data Center (NODAOP2021005), and LIESMARS Special Research Funding.

Dataset composition

This dataset contains 136 files (h5 format) of monthly mean carbon dioxide
concentration from 2009 to 2020 in global middle and low latitudes. The document
covers the longitude and latitude of data points, spatial and temporal interpolation
results, model parameters, evaluation indexes, spatial resolution and other

information.
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