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Table S1. Total cloud amount across the different observation times and different datasets in
summer over NW region (unit: %). M_mean is the mean cloud amount averaged over all datasets
at each specific observation time, M_range is the TCA range for all satellite datasets; T_mean is the
mean cloud amount averaged over all observation times for each satellite dataset, T_range is the
TCA range among different observation times. Bold value with an underscore is the mean vale av-
eraged over 11 satellite datasets at all observation times, and bold and italic value is for station ob-
servation.

01:30 03:00 07:30 09:00 10:30 13:30 15:00 19:30 21:00 22:30 T_mean T_range
ISCCP-D1 53.5 64.8 75.6 60.7 63.7 22.1
PATMOSX 56.1 66.6 50.7 52.5 56.5 15.9
MODIS-CE 41.7 409 508 46.8 45 9.9
MODIS-ST 45.9 402  46.1 44.7 44.2 5.8
HIRS 322 30.9 35.1 33.2 329 4.2
TOVSB 60.2 56.2 57.4 62.2 59 6
AIRS-LMD 52.8 43.8 48.3 9
CALIPSO-GOCCP  53.5 66.5 60 13.1
CALIPSO-ST 58.3 67 62.7 8.8
POLDER 45.5 45.5 0
MISR 37.6 37.6 0
M_mean 501 535 512 648 396 514 756 493 60.7 457 50.5 8.6
M_range 28 0 35.7 0 33 319 0 29 0 2.1
station 52.1
Table S2. Total cloud amount across the different observation times and different datasets in win-
ter over NW region (unit: %). M_mean is the mean cloud amount averaged over all datasets at
each specific observation time, M_range is the TCA range for all satellite datasets; T_mean is the
mean cloud amount averaged over all observation times for each satellite dataset, T_range is the
TCA range among different observation times. Bold value with an underscore is the mean vale av-
eraged over 11 satellite datasets at all observation times, and bold and italic value is for station ob-
servation.
01:30 03:00 07:30 09:00 10:30 13:30 15:00 19:30 21:00 22:30 T_mean T_range
ISCCP-D1 42.8 47.9 55.1 44.5 47.6 12.3
PATMOSX 53.9 71.5 34.6 38.3 49.6 36.9
MODIS-CE 29.5 245 329 33.1 30 8.5
MODIS-ST 47 734 732 47.6 60.3 26.3
HIRS 52 53.9 36.1 48.3 47.6 17.8
TOVSB 54.7 68 69.3 47.9 60 21.4
AIRS-LMD 39.3 41.2 40.2 1.9
CALIPSO-GOCCP  40.2 47 43.6 6.8
CALIPSO-ST 52.4 49.3 50.9 3
POLDER 25.5 25.5 0
MISR 28.7 28.7 0
M_mean 461 428 644 479 422 455 551 448 445 403 44 12.3
M_range 25.2 0 17.6 0 48.8 477 0 10 0 14.5
station 37.4
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Table S3. Total cloud amount across the different observation times and different datasets in
summer over NE region (unit: %). M_mean is the mean cloud amount averaged over all datasets
at each specific observation time, M_range is the TCA range for all satellite datasets; T_mean is the
mean cloud amount averaged over all observation times for each satellite dataset, T_range is the
TCA range among different observation times. Bold value with an underscore is the mean vale
aver-aged over 11 satellite datasets at all observation times, and bold and italic value is for station
ob-servation.

01:30 03:00 07:30 09:00 10:30 13:30 15:00 19:30 21:00 22:30 T_mean T_range
ISCCP-D1 56.4 68.5 77.2 60.2 65.6 20.8
PATMOSX 55.8 55.2 63.5 57.3 57.9 8.4
MODIS-CE 47.9 56.1 621 50.2 54.1 14.2
MODIS-ST 66.4 56.1  61.6 58.3 60.6 10.3
HIRS 42.3 39.2 38.5 40.5 40.1 3.8
TOVSB 60 62.6 75.4 66.9 66.3 15.4
AIRS-LMD 66.1 68.7 67.4 2.6
CALIPSO-GOCCP  57.6 65.4 61.5 7.9
CALIPSO-ST 64.8 73.7 69.2 8.9
POLDER 53.7 53.7 0
MISR 46.3 46.3 0
M_mean 576 564 523 685 529 625 772 549 602 543 58.4 8.4
M_range 24.2 0 23.4 0 9.8 37 0 26.4 0 8.1
station 62.2
Table S4. Total cloud amount across the different observation times and different datasets in win-
ter over NE region (unit: %). M_mean is the mean cloud amount averaged over all datasets at each
specific observation time, M_range is the TCA range for all satellite datasets; T_mean is the mean
cloud amount averaged over all observation times for each satellite dataset, T_range is the TCA
range among different observation times. Bold value with an underscore is the mean vale aver-
aged over 11 satellite datasets at all observation times, and bold and italic value is for station ob-
servation.
01:30 03:00 07:30 09:00 10:30 13:30 15:00 19:30 21:00 22:30 T_mean T_range
ISCCP-D1 54.3 54.1 52.8 52.3 53.4 2
PATMOSX 45.8 62.1 34.4 41.9 46.1 27.7
MODIS-CE 221 26.8 385 224 27.5 16.4
MODIS-ST 52.5 765 813 53 65.8 28.8
HIRS 59.2 60 30.7 44.7 48.7 29.3
TOVSB 46.7 54.6 48.3 38.2 47 16.4
AIRS-LMD 37.6 38.8 38.2 12
CALIPSO-GOCCP 295 37.8 33.6 8.3
CALIPSO-ST 39.9 40.3 40.1 0.4
POLDER 25.5 25.5 0
MISR 31.5 315 0
M_mean 417 543 589 541 449 417 528 416 523 377 41.6 11.9
M_range 37.1 0 7.5 0 49.7 558 0 6.5 0 30.6
station 30.4
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Table S5. Total cloud amount across the different observation times and different datasets in
summer over TP region (unit: %). M_mean is the mean cloud amount averaged over all datasets at
each specific observation time, M_range is the TCA range for all satellite datasets; T_mean is the
mean cloud amount averaged over all observation times for each satellite dataset, T_range is the
TCA range among different observation times. Bold value with an underscore is the mean vale av-
eraged over 11 satellite datasets at all observation times, and bold and italic value is for station ob-
servation.

01:30 03:00 07:30 09:00 10:30 13:30 15:00 19:30 21:00 22:30 T_mean T_range
ISCCP-D1 53.1 70.7 81 62.3 66.8 27.9
PATMOSX 69 72.9 62 62 66.5 10.9
MODIS-CE 55.6 65.7 709 60.9 63.3 15.4
MODIS-ST 65.1 605 643 62.3 63 4.6
HIRS 38.7 29.5 36.1 40.3 36.2 10.8
TOVSB 74.5 72.1 85 79.9 779 12.9
AIRS-LMD 74.3 722 73.3 2.1
CALIPSO-GOCCP  74.1 80 77.1 6
CALIPSO-ST 75.9 80.7 78.3 4.8
POLDER 57.9 57.9 0
MISR 62.4 62.4 0
M_mean 659 531 582 707 629 677 81 60.8 623 61.6 65.7 8.7
M_range 37.2 0 43.4 0 52 489 0 39.5 0 1.3
station 65.2
Table S6. Total cloud amount across the different observation times and different datasets in win-
ter over NE region (unit: %). M_Mean is the mean cloud amount averaged over all datasets at each
specific observation time, M_range is the TCA range for all satellite datasets; T_Mean is the mean
cloud amount averaged over all observation times for each satellite dataset, T_range is the TCA
range among different observation times. Bold value with an underscore is the mean vale aver-
aged over 11 satellite datasets at all observation times, and bold and italic value is for station ob-
servation.
01:30 03:00 07:30 09:00 10:30 13:30 15:00 19:30 21:00 22:30 T_mean T_range
ISCCP-D1 38.7 47.1 63.8 45.1 48.7 25.1
PATMOSX 54.7 72.6 46.7 48 55.5 25.9
MODIS-CE 32.6 25.8 488 37.6 36.2 23
MODIS-ST 60.2 546 634 61.8 60 8.8
HIRS 62.5 54.7 44.3 58.2 54.9 18.2
TOVSB 73.1 68.7 77.7 70.2 724 9
AIRS-LMD 719 60 66 11.9
CALIPSO-GOCCP  43.7 56.6 50.2 12.9
CALIPSO-ST 56.8 63.1 60 6.2
POLDER 25 25 0
MISR 27.2 27.2 0
M_mean 57 387 654 471 358 54 63.8 588 451 497 50.5 12.8
M_range 40.5 0 17.9 0 288 526 0 222 0 24.2
station 39.5




