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AN VR SRS B A B
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and Validation) HE4 T 49 4~ i b & 5 22 b5 37 4 4
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Infrared Imaging Radiometer Suite) 55 1] UL yt—iT 21
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Table 1 Central coordinates of each target area and number of cloud free images of MODIS and Landsat 8
from 2018 to 2020

Y&k ZREICC) LREE(%) LB (MODIS)  Joz $idi (Landsat 8) DX 48 A Ak
Libyal 13.35 24.42 582 32 50%50
Libya4 23.39 28.55 587 36 75X75
Algeria3 7.66 30.32 542 33 75X75
Algeria5 2.23 31.02 542 31 75X75
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Fig. 1 Landsat 8 satellite band 10 image of Libya4 , Geermu Dazaohuo and Dunhuang
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SCHEHT T ERAS P43 A £ 4 vh R AR R 2k
IR F 26 PR3 1 0 O 15 R AR AR B 20 B B S KRS
AT R R AR B TR R B ZI RS 45, F
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Fig. 3 Flowchart of identifying spatial uniform and time stable region of thermal infrared spectrum
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Fig. 4 the mean value of spatial brightness temperature standard deviation at 1 km spatial resolution based on MYD02_1KM data

from 2018 to 2020
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Analysis of the thermal infrared radiation characteristics of a typical land
surface stable target and applicability assessments
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Abstract: Networked calibration technology using the Earth surface with suitable characteristics as a reference has become a hot topic
in the international calibration field. This technology can reduce the uncertainty of independent measurement by means of multiple
observations, so calibration frequency and accuracy can be effectively improved. In this study, long-time series of Aqua/MODIS and
Landsat8/TIRS thermal infrared data are used to systematically analyze the surface thermal radiation and atmospheric characteristics of eight
targets, namely, six pseudo-invariant calibration sites recommended by the Committee on Earth Observation Satellites and the Working
Group on Calibration & Validation, the Dunhuang site, and the Geermu Dazaohuo area. Meanwhile, a criterion for selecting land surface
stable targets is proposed. Specifically, the criterion states that the spatial standard deviation of brightness temperature should be less than
0.3 K, and the emissivity temporal variation coefficient should be less than 2% so that land surface stable targets suitable for the networked
calibration of thermal infrared payloads can be selected for improving the in-orbit calibration accuracy of thermal infrared payloads.

To analyze the applicability of each target area at different spatial resolutions, spatial uniformity and temporal stability are evaluated at
1 km spatial resolution by using MODIS/MYDO02 1KM and MODIS/MYD21 thermal infrared data, and the uniform and stable area is
obtained. On this basis, spatial uniformity is evaluated at 100 and 500 m spatial resolutions by using Landsat8 thermal infrared data. Then,
the uniform and stable regions are obtained at 100 and 500 m spatial resolutions. In addition, to analyze the scale characteristics, this study
compares two brightness temperature SDs at 500 m spatial resolution with different features; one is the original 500 m, and the other one is
downscaled from 100 m.

Results show that the areas that meet the selection criteria at 1 km spatial resolution are Libyal 1 km, Libya4 1 km, Algeria3 1 km,
Algeria5_1 km, Mauritanial 1 km, Mauritania2_1 km, Dunhuang_1 km, and Geermu_1 km. Among them, Libya4 1 km has the largest area
of 75 kmx75 km, and Geermu_1 km has the smallest area of 3 kmx3 km. At 100 m spatial resolution, seven regions are selected further
from Libya 1 km, Mauritanial _1 km, Mauritania2_1 km, and Dunhuang_1 km. In these regions, the maximum area is 30 km=30 km, and
the minimum area is 5 kmx5 km. In addition, the spatial uniformity of Libyal 1 km, Mauritanial 1 km, Mauritania2 1 km, and Dunhuang_
1 km is not sensitive to the spatial scale, indicating that that these areas are suitable for the in-orbit calibration of thermal infrared payloads
at various spatial resolutions.
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