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Fig. 1  True color composite map of the study area based on

Sentinel-2/MSI data
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Fig. 3  Average spatial distribution of temporal CV in bands B2, B3, B4, and B8 from November 2018 to October 2021
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Fig. 6  Area statistics results of G, for different bands

0.19
0.18

it

0.14
0.13
012 F
0.11

1 2 3 45 6 7 8 9101112
At

K7 JEF20184F 11 1—20214F 10 /] Sentinel -2 E4i 5 i1
(%A AOT & B

Fig. 7 Results of monthly changes in AOT content based on

Sentinel-2 data statistics from November 2018 to October 2021

# R 2023,27(10)
2.0
14} {18
12} 116
sl 114
E 12 s
w8 10S
= 6} 08°
. al 106
0.4
27 {02
0 0

1 2 3 4 5 6 7 8 9 10 11 12
A
== KR —e— i AR R R R
K8 BT Gl BOR BT X H SRRk AL S R 4
Rk B S AR

Fig. 8 Coefficients of variation of cumulative monthly

precipitation and historical contemporaneous precipitation in

the study area based on meteorological stations data

3.4 AR SHHES TR

W EELCV <3% H. G;<-2.0 iy 23 A 583145
BRI DX 7] Bk EL A B 23 g P N as e — 35k i
X . 7R IRl B, 275 % e R E .
AR R M EH R, TRy — . s
BRAD, HRBEEK (2920 km) AYFRFHEARLE
e~ (K9),

NP\ %
41N |
40°N |,
39°N

38°N

' CV<<3% And G;<-20
9 WFFE X AR ST IEAN AR Y25 6] 3 A1 5]
Fig. 9  Spatial distribution of PICS in study area

G MR E  — ERK

FI] FH| Sentinel-2 A/B MSI i} [&] J5 51 5 48 4E v i
AU B b 3R R R, A A RO R R R A
IS, XFEERY 16 4> PICS #EAT45 & PF M
FHEY o 45 R LW . A i i 5 nt 248 7 R
BUCV e N 1.59%, BUEAT1.18%—2.11% Z 1],
Hr TNGR_337#h (38.13°N, 105.35°E) () -2t
25 CV g e BAETAR, N 1.18%, “F-34Hh 3% 2 5t
% 470.24; DXIN_NIZH (41.95°N, 100.29°E) ¥
B2 OV o o BB TR, R 2.11% (R3).
SRS, A% BLYP R B TNGR_3. TNGR_S.



EHG A BRI TR I ) TP AR i LY AR ST A AL Ik S AN 2357

WULBHE., TNGR_I1 X 47 3#h, DL K B PF35 Ak
BEPEALFB JINT 1. BDJL. 5, VUK ZRFEEH WUWILE

X 3G CV gy, BEBAR, BTN ARR
B, HRABFR =Rt

b,
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Table 3 Comprehensive evaluation and ranking results of the 16 PICS selected in the study area

HIE GMARE Vg, /% THIBFETSER PHERm  OPEBEC) EEAMC) LSS kR
1 TNGR_3 1.18 0.24 1480.23 5.62 319.76 38.13°N, 105.35°E 19.72
2 TNGR_5 1.19 0.25 1324.31 4.35 191.31 39.21°N, 105.60°E 19.34
3 WULBHE 1.26 0.33 1221.27 6.48 104.04 40.80°N, 105.45°E 18.93
4 TNGR_1 1.29 0.28 1361.78 1.05 180.00 38.90°N, 104.50°E 20.00
5 JINT_1 1.36 0.28 965.64 3.72 171.87 41.34°N, 101.14°E 17.44
6 WUWI_E 1.43 0.26 1337.15 2.00 225.00 38.97°N, 103.07°E 18.71
7 BDJL_5 1.47 0.28 875.75 4.02 45.00 41.44°N, 103.53°E 19.53
8 ZHWI_W 1.51 0.29 1462.91 1.18 161.57 37.93°N, 104.94°E 17.50
9 BDJL_3 1.62 0.30 1346.22 1.53 329.04 39.65°N, 103.72°E 20.00
10 BDJL_2 1.74 0.21 1309.57 1.86 254.74 40.54°N, 102.92°E 20.00
11 TNGR_4 1.77 0.30 1332.44 5.65 158.20 39.71°N, 104.83°E 18.42
12 BDJL_1 1.82 0.21 1116.50 6.68 64.44 40.55°N, 100.18°E 17.30
13 TNGR_2 1.83 0.27 1544.92 4.33 246.80 37.91°N, 103.87°E 17.36
14 BDJL_4 1.95 0.30 1345.48 2.68 198.44 40.57°N, 104.46°E 19.75
15 JINC_W 1.97 0.34 1507.00 1.66 180.00 39.09°N, 101.42°E 18.64
16 DXIN_N 2.11 0.25 955.31 2.38 90.00 41.95°N, 100.29°E 20.00
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Fig. 10 Comparison of CV, results for each band based on
16 PICS
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area during different seasons
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Table 4 Comparison of the evaluation results of the

integrated index method and the single index method at PICS

e PICS H—FEhRi: SRR
CV' g ot g% CVp s /%
1 TNGR_3 2.62 1.18
2 TNGR_5 2.85 1.19
3 WULBHE 2.86 1.26
4 TNGR_1 2.87 1.29
5 JINT_1 291 1.36
6 WUWI_E 3.00 1.43
7 BDJL_S 3.01 1.47
8 ZHWI_W 3.13 1.51
9 BDJL_3 3.22 1.62
10 BDJL_2 3.30 1.74
11 TNGR_4 3.33 1.77
12 BDJL_1 3.42 1.82
13 TNGR_2 3.54 1.83
14 BDJL_4 3.59 1.95
15 JINC_W 3.60 1.97
16 DXIN_N 3.62 2.11
17 Yt Ve 3.17 1.59
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Selection and evaluation of pseudo—invariant calibration sites in the
Badain Jaran and Tengger Desert of China based on
Sentinel satellite data

WANG Wei', WANG Lijuan’,GUO Ni*,HU Xiuqing’, WANG Ling’
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2. Institute of Arid Meteorology, China Meteorological Administration, Lanzhou 730020, China;
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Beijing 100081, China

Abstract: The selection of ground sites conforming to the radiometric calibration of long time series remote sensing data is greatly
important to establish a unified radiometric calibration reference standard, improve the accuracy of satellite radiometric calibration, and
promote the application of quantified products. In this study, Sentinel-2 A/B MSI remote sensing data covering the entire study from
November 2018 to October 2021 were used to combine the coefficient of variation (CV) index and the Getis-Ord G; spatial clustering
method to comprehensively evaluate the study area in terms of spatial and temporal stability and spatial consistency and to select sites that
could be used for radiometric calibration in the visible and short-wave infrared bands of long time series meteorological satellite data.
Results showed that: (1) the PICS with spatial and temporal stability and spatial uniformity in the study area are mainly located in the
western and northern parts of the Badain Jaran Desert and Tengger Desert, as well as the connection zone between the southern edge of the
desert and the Zhongwei and Hexi Corridor of China. (2) This study reduces the uncertainty of site evaluation results by improving the site
selection method. The average spatio-temporal coefficient of variation for the 16 sites selected was only 1.59%. (3) The CVg 4, 5 4, Of
TNGR 1 and TNGR_3 sites in the study area is <1.19%, which is better than the evaluation results of similar international sites. These sites
have an average number of cloud-free days close to 300 d throughout the year, with the attributes of large spatial area, good spatial and
temporal stability, homogeneous surface, dry and clean atmosphere, and few cloudy and rainy days. Therefore, these sites provide relatively
rich brightness quasi-invariant calibration sites for conducting historical meteorological satellite data recalibration studies.

Key words: desert, calibration field, Sentinel-2, spatial clustering, coefficient of variation
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