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Evaluation of straylight in the 3.9 pm band for Himawari-8 and -9
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Abstract

Since straylight from the sun can affect observation values in the 3.9 pm band (Band 7) of the Visible
and Infrared Imager on board JMA’s Himawari-8 and -9 satellites, appropriate consideration for certain
applications is required. However, previous evaluation of the two broad categories of straylight (banded
and diffused) has involved methodologies that can cause systematic underestimation of its intensity. A
number of related considerations also remain insufficiently addressed, including seasonal variations in the
spatial and temporal characteristics of straylight, daily variations in intensity, and correction techniques.

This report outlines a method to address these issues and subsequent implementation of straylight
correction based on the results. In the previous method, the values derived from the approximation function
of the difference between [Observation data with straylight] and [Immediately preceding observation data]
was taken as straylight intensity. However, this approach created intensity underestimation if the range
within which straylight occurred overlapped between both data types. To address this, the present evaluation
involves adding the straylight component of the immediately preceding observation data to the difference.
Using this method, the maximum radiance of banded straylight in Himawari-8 data was estimated to be
approximately 0.143 W/m?/st/um, representing an increase of around 47% on previous evaluations. For
other evaluation items, the results were generally consistent with earlier findings.

The comprehensive characterization presented here supports a more detailed understanding of
straylight behavior in the 3.9 um band of Himawari-8 and -9. The proposed evaluation approach is also
considered applicable to radiance data from the Visible and Infrared Imager on board Himawari-10,
scheduled for launch in JFY 2030.
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Figure 1: Scan area for Advanced Himawari Imager
(AHI) full-disk observation (10 min.
intervals). The black rectangles represent the
scan area of each swath, and the green circle
represents the earth’s position in normalized

geostationary projection (radius 8.7°).
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Table 1: AHI observation bands and central wavelengths
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Figure 2: Spectral response function (SRF) of AHI Band 7 and solar radiance (5,800 K blackbody)
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Figure 3: Cloud mask product, 15 February 2025. The horizontal bands in the frame are misclassified as cloud due to

straylight from Himawari-9 Band 7.
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Figure 4: Fog detection product failure due to straylight, 30 October 2024. The product is overlaid with differential
imagery between Bands 7 and 13 for the Japan area (green lines: coasts). The dark area toward the lower part of
(b) stems from straylight in Band 7 observation data. Here, areas identified as foggy are significantly smaller
than before and after ((a) and (c)).
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Difference in radiance [W/m?/st/um]
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Figure 5: Straylight in Himawari-9 Band 7 full-disk observations. Banded straylight is circled in orange, and diffused
straylight in red.
(a), (b): Observed radiance. The light-blue areas are outside the observed range, and the area between light-blue

and the Earth is outer space. The blue pixels in outer space have negative radiance due to noise in
observation data and other factors.

(c), (d): Radiance difference from the previous timeline (10 minutes prior)
(a), (c): Timeline starting at 15:00 UTC on 15 February 2024

(b), (d): Timeline starting at 14:00 UTC on 25 March 2024 (partial data absence to the west due to automatic
sun avoidance)
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Table 2: Evaluation and results from Xu et al. (2023) based on observation data from early August to mid-December 2022

Evaluation item

Results

Daily variation in diffused-straylight intensity

More intense straylight with pixels closer to the Sun.

Seasonal variation in diffused-straylight intensity

Occurs from mid-August to early November.
Himawari-8 is slightly superior to Himawari-9 in rejecting
straylight.

Seasonal variation in banded-straylight intensity

Occurs from mid-October to mid-December.

The straylight signal in Himawari-8 is much stronger than in
Himawari-9.

The magnitude of banded straylight in Himawari-8 is significantly
greater than for diffused straylight.
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Figure 6: Observed radiance for a certain line
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(a): Observed radiance on a certain timeline

(b): Immediately preceding observed radiance when the straylight occurrence area does not overlap with
(a).

(c): Immediately preceding observed radiance when the straylight occurrence area partially overlaps with
(a).

(d): Value obtained by subtracting the observed radiance in (b) from that in (a).

(e): Value obtained by subtracting the observed radiance in (c) from that in (a).
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Figure 8: Calculation at line 1,665 on a timeline starting at 14:20 UTC on 5 November 2016. The solid red line in (a)

and the dotted red line in (b) show the same values.
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(b) Timeline starting at 14:30 UTC
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Figure 9: Observation of sunlight reflected from the Earth's limb. Full-disk observation data from the Southern
Hemisphere for 25 December 2024 show the difference in radiance from one timeline (10 minutes) prior.
Near the Earth's limb, significant increase or reduction in radiance is seen due to sunlight reflection.
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Figure 10: Straylight occurrence lines and

intensity calculation range (red
area). The white dotted lines indicate
latitude/longitude, and the solid
yellow-green lines indicate coasts.

B, FE OLBMIZ, 22 8RR LEMHAT
—Z 2BV, EKIEOBBRLH IR B
BRI B LT LT,

o  FlHOIIZHITDREMEE  (REFHLA A LT AV
TIEESRHHINE S, KREOEBEN K X
W, KREWBEZHE L CERME
<y
F7o. FIH TRV THEEZ TEIZ 59V, )
HRMIEN TE 72\, 72, KA DOREN L NES
Z 55 202446 A 25 BG4, FIES THELR
LT — 2 DERAERE T, (R5F% LA LT A T
1% 0.040 W/m?/sr/pum, % DMLDF A LT A > Tl
0.025 W/m?/st/um TH > 7=,

X 10 12, ARFHIHFEICBWTHEREDREAE T 1
T OGP DRFAfix 5 & 7 2 ZE &G 2 /R4, = O
PO FcALRERE 13 AbiE 62.7 BE. IcFEMEEE IXREAE 62.7
FE . SR PEARRE LI AR 86.4 JE . e BRI AR 164.9
EThDb, B, OFEDLVERET —XIZBIT 53
K7 D7NVT 4 27 8H (5,500X5,500 EiE) (23
WC, SR DR Z U (T A1 2B 7 B)=(1,1)
LB L, AT A T 192, T A % 5307,
R E 7 BUE 352, BORE 7 BUE 5149 (THY
T %,

2.4 RKNWIEFE

HEAIE L, BT — 2 2 SEiEiOTIE 11 T
DIV 2 E 35 2 & CTHEMT D,

7P L, R TIECIEREREZ 7 1 VI
HT 25720, fiE%oT—XIZB\WTI74 T



METEOROLOGICAL SATELLITE CENTER TECHNICAL NOTE No67 MARCH 2026

(a) Himawari-8

2000l ] 1 1 1+ 91 ] 11 1 1 1] g
=200 - SRR 1111; 1.1:1' SRPENARP JI:E
Eiggg:} III-If hI:f Py ,II- szll III:JJ ]L :
55000 . . : H 1 . é

2016 2017 2018 2019 2020 2021 2022 2023

(b) Himawari-9

0
<

21000} T ! 5
— .
s 20001 E Diffused straylight —s—
a 3000 I Banded straylight —s—
= 4000 'FS
& 5000/ ! ! 3

2023 2024 2025

Year

B 11 R DFAET A > ENDFEZBRI LT A O/ MER OB KEZ R TREATRL TN D, #F
i AE, F#AOS5S A, 15H, 25 AThH D,
Figure 11: Lines where straylight occurred; minimum and maximum line numbers where straylight was detected are

connected with a line, with evaluation on the 5th, 15th and 25th of each month.
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Figure 12: Timeline and maximum radiance of banded straylight. Points of detection on consecutive timelines under

evaluation are connected by lines, with vertical axes representing timeline start times and evaluation on the
5th, 15th and 25th of each month.
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Figure 13: Timeline and maximum radiance of diffused straylight. Points of detection on consecutive timelines under

evaluation are connected by lines, with vertical axes representing timeline start times and evaluation on the
5th, 15th and 25th of each month.
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Figure 14: Relationship between solar position and banded straylight intensity for Himawari-8, with evaluation on the
Sth, 15th and 25th of each month from 2016 to 2022 (except for the 15th and 25th December 2022).

(a): Relationship between solar east-west angle X; and maximum radiance of banded straylight for each

timeline.

(b): Relationship between solar north-south angle Y; and maximum radiance of banded straylight for each

timeline.

(c): Apparent range of Earth as seen from Himawari, and range of solar positions corresponding to the

horizontal axes of (a) and (b).
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14:50 UTC on 5
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Figure 15: Difference in radiance from one timeline prior in the eastern half of full-disk observation. Blue frames

indicate the approximate range of lines where diffused straylight is detected, with partial data absence to

the east due to automatic sun avoidance. In (d), the automatic sun avoidance area for 15:20 UTC is shown
in black, that for 15:10 UTC in light pink, and that for both 15:10 UTC and 15:20 UTC in yellow-green.
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Figure 16: Relationship between solar position and diffused straylight intensity, with evaluation on the 5th, 15th and 25th

of each month from 2016 to 2024.

(a), (b): Relationship between solar east-west angle X; and maximum radiance of diffused straylight for each

timeline.

(c), (d): Relationship between solar north-south angle Y; and maximum radiance of diffused straylight for

each timeline.

(e): Apparent range of Earth as seen from Himawari, and range of solar position corresponding to the

horizontal axes of (a) ~ (d).
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(a) Without straylight correction (b) With straylight correction
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Figure 17: Banded straylight correction. Radiance of full-disk observations starting at 14:20 UTC on 5 November
2022 (partial cropping of observation range).
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Figure 18: Diffused straylight correction. Radiance of full-disk observations starting at 14:20 UTC on 5 November

2022 (partial cropping of observation range). Partial data absence to the north due to automatic sun

avoidance.
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Figure A.1: Lines where straylight occurred; minimum and maximum line numbers where straylight was detected are

connected with a line.
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Figure A.2: Timeline and maximum radiance of banded straylight. Points of detection on consecutive timelines under
evaluation are connected by lines, with vertical axes representing timeline start times.
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Figure A.3: Timeline and maximum radiance of diffused straylight. Points of detection on consecutive timelines under
evaluation are connected by lines, with vertical axes representing timeline start times.
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AL AR ROSTRIE, BB SN2 TR 2B LT D,

Table A.1: Selected evaluation results. Times with no straylight detection are omitted.

Timeline start time Banded straylight Diffused straylight Angle of sun in normalized
[UTC] geostationary projection [°]
Year/month/ | Hour: | North | South | Maximum | North | Southe | Maximum | Magnit East- North-
day minut | ernm | ernm | radiance | ernm | rnmost | radiance ude west west
e ost ost [W/m?¥/st/ ost line [W/m?/st/ (east: (north:
line line pum] line um] positive) | positive)

2016/1/15 14:30 | 3840 | 3881 | 0.052147 21.338 -2.918 -21.147
2016/1/25 14:20 | 2866 | 3172 | 0.074709 19.936 -6.153 -18.999
2016/1/25 14:30 | 2867 | 3164 | 0.087229 19.333 -3.654 -18.998
2016/1/25 14:50 | 2869 | 3154 | 0.099921 19.040 1.344 -18.994
2016/1/25 15:00 | 2868 | 3152 | 0.099287 19.363 3.843 -18.993
2016/1/25 15:10 | 3124 | 3126 | 0.076017 19.985 6.342 -18.991
2016/2/5 14:10 | 2144 | 2194 | 0.069672 18.318 -9.086 -15.974
2016/2/5 14:20 | 1659 | 2194 | 0.096061 17.244 -6.586 -15.972
2016/2/5 14:30 | 1415 | 2166 | 0.114351 16.471 -4.087 -15.970
2016/2/5 14:50 | 1410 | 2200 | 0.119323 15.991 0.911 -15.965
2016/2/5 15:00 | 1418 | 2189 | 0.119832 16.314 3.410 -15.963
2016/2/5 15:10 | 1661 | 2201 | 0.116550 16.993 5.909 -15.961
2016/2/15 14:20 931 | 1217 | 0.058024 14.333 -6.633 -12.734
2016/2/15 14:30 441 | 1200 | 0.095338 13.375 -4.134 -12.731
2016/2/15 14:50 438 | 1228 | 0.107917 12.755 0.865 -12.727
2016/3/5 15:10 3410 3613 | 0.072395 8.697 6.562 -5.721
2016/3/15 15:20 2331 3365 | 0.063302 9.871 9.708 -1.796
2016/3/25 14:00 2670 2881 | 0.052299 9.781 -9.549 2.127
2016/4/5 14:10 1645 1684 | 0.051992 8.909 -6.233 6.378
2016/4/15 14:30 425 439 | 0.052197 | 10.074 -0.576 10.058
2016/4/15 14:50 428 591 | 0.072435 | 10.983 4.423 10.063
2016/8/25 14:50 432 433 | 0.059087 | 11.168 3.923 10.464
2016/9/5 15:00 968 1906 | 0.079434 9.742 7.277 6.495
2016/9/25 15:00 3226 3865 | 0.048242 9.112 9.036 -1.180
2016/10/5 14:50 3241 4059 | 0.072230 8.903 7.340 -5.052
2016/10/15 | 14:30 4553 4554 | 0.048399 9.304 2.988 -8.815
2016/10/25 | 13:50 932 975 | 0.055809 13.991 -6.599 -12.364
2016/10/25 | 14:00 440 980 | 0.087158 13.018 -4.099 -12.367
2016/10/25 | 14:10 438 978 | 0.101364 12.470 -1.600 -12.369
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2016/10/25 | 14:20 | 439 984 | 0.115797 12.403 0.900 -12.371
2016/10/25 | 14:30 442 986 | 0.115752 12.825 3.399 -12.374
2016/11/5 13:40 | 2144 | 2203 | 0.072140 18.221 -9.000 -15.909
2016/11/5 13:50 | 1659 | 2183 | 0.097775 17.156 -6.501 -15.911
2016/11/5 14:00 | 1414 | 2196 | 0.111328 16.396 -4.002 -15.913
2016/11/5 14:10 | 1411 | 1950 | 0.120861 15.984 -1.502 -15.915
2016/11/5 14:20 | 1412 | 2171 | 0.142734 15.947 0.997 -15.917
2016/11/5 14:30 | 1417 | 2185 | 0.132895 16.289 3.496 -15.919
2016/11/5 14:50 | 1905 | 2190 | 0.098583 17.995 8.494 -15.923
2016/11/15 | 13:50 | 2866 | 3165 | 0.083149 19.822 -6.767 -18.675
2016/11/15 14:00 | 2625 | 2932 | 0.100858 19.141 -4.268 -18.677
2016/11/15 | 14:10 | 2625 | 2918 | 0.095511 18.759 -1.769 -18.678
2016/11/15 14:20 | 2628 | 2918 | 0.103883 18.694 0.730 -18.680
2016/11/15 | 14:30 | 2659 | 2923 | 0.097003 18.949 3.228 -18.682
2017/1/15 14:30 | 3841 | 3844 | 0.050914 21.208 -2.980 -21.007
2017/1/25 14:20 | 2867 | 3168 | 0.078131 19.771 -6.194 -18.812
2017/1/25 14:30 | 2868 | 2931 | 0.097967 19.157 -3.695 -18.811
2017/1/25 14:50 | 2869 | 3176 | 0.125218 18.851 1.302 -18.807
2017/1/25 15:00 | 2869 | 2920 | 0.116559 19.172 3.801 -18.805
2017/1/25 15:10 | 2893 | 2895 | 0.082723 19.795 6.300 -18.804
2017/2/5 14:10 | 2145 | 2197 | 0.050264 18.127 -9.101 -15.743
2017/2/5 14:20 | 1658 | 1963 | 0.101128 17.037 -6.602 -15.741
2017/2/5 14:30 | 1413 | 1956 | 0.117614 16.252 -4.103 -15.739
2017/2/5 14:50 | 1185 | 2178 | 0.117971 15.759 0.895 -15.735
2017/2/5 15:00 | 1416 | 1958 | 0.125743 16.086 3.394 -15.733
2017/2/5 15:10 | 1422 | 1965 | 0.132695 16.772 5.893 -15.730
2017/2/15 14:20 | 931 979 | 0.052155 14.098 -6.619 -12.475
2017/2/15 14:30 441 987 | 0.088865 13.125 -4.120 -12.473
2017/2/15 14:50 | 438 | 1171 | 0.109396 12.498 0.879 -12.468
2017/2/15 15:00 442 988 | 0.116867 12.908 3.378 -12.466
2017/3/5 15:10 3365 4568 | 0.070477 8.748 6.547 -5.815
2017/3/15 14:00 3204 3208 | 0.049654 10.477 | -10.303 -1.916
2017/3/15 15:20 2386 2632 | 0.049098 9.877 9.696 -1.894
2017/3/25 14:00 2418 2424 | 0.056521 9.776 -9.565 2.030
2017/4/5 14:10 1653 1657 | 0.049960 8.855 -6.250 6.286
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2017/9/5 15:00 1188 1844 | 0.065081 9.785 7.254 6.584
2017/9/25 15:00 2476 3920 | 0.057041 9.074 9.009 -1.088
2017/10/5 13:50 3835 3835 | 0.052466 9.125 -7.679 -4.943
2017/10/5 14:50 3100 3606 | 0.074369 8.834 7.320 -4.959
2017/10/15 | 14:30 4551 4586 | 0.054387 9.215 2.973 -8.726
2017/10/25 | 13:50 936 970 | 0.049879 13.925 -6.611 -12.283
2017/10/25 | 14:00 441 984 | 0.084123 12.945 -4.112 -12.285
2017/10/25 | 14:10 438 980 | 0.099956 12.391 -1.613 -12.288
2017/10/25 | 14:20 439 979 | 0.105621 12.321 0.887 -12.290
2017/10/25 | 14:30 442 990 | 0.112314 12.743 3.386 -12.292
2017/11/5 13:40 | 2145 | 2193 | 0.060179 18.157 -8.998 -15.835
2017/11/5 13:50 | 1659 | 2165 | 0.098956 17.088 -6.499 -15.838
2017/11/5 14:00 | 1415 | 2160 | 0.123078 16.324 -4.000 -15.840
2017/11/5 14:10 | 1411 | 2163 | 0.121886 15911 -1.501 -15.842
2017/11/5 14:20 | 1414 | 2186 | 0.127404 15.874 0.998 -15.844
2017/11/5 14:30 | 1416 | 2167 | 0.129904 16.218 3.498 -15.846
2017/11/5 14:50 | 1905 | 2189 | 0.115684 17.932 8.496 -15.850
2017/11/15 | 13:50 | 2867 | 3150 | 0.083037 19.762 -6.758 -18.614
2017/11/15 | 14:00 | 2626 | 2932 | 0.107682 19.080 -4.259 -18.616
2017/11/15 | 14:10 | 2626 | 2918 | 0.101729 18.698 -1.760 -18.618
2017/11/15 | 14:20 | 2627 | 2916 | 0.092380 18.633 0.739 -18.619
2017/11/15 | 14:30 | 2631 | 2927 | 0.109585 18.891 3.237 -18.621
2018/1/25 14:20 | 2867 | 3170 | 0.070216 19.824 -6.184 -18.872
2018/1/25 14:30 | 2868 | 2931 | 0.105773 19.214 -3.685 -18.870
2018/1/25 14:50 | 2868 | 3172 | 0.109295 18.911 1.313 -18.867
2018/1/25 15:00 | 2868 | 3163 | 0.091857 19.233 3.812 -18.865
2018/2/5 14:10 | 2145 | 2193 | 0.058164 18.188 -9.094 -15.818
2018/2/5 14:20 | 1659 | 2172 | 0.098288 17.104 -6.595 -15.816
2018/2/5 14:30 | 1415 | 1958 | 0.116192 16.323 -4.096 -15.814
2018/2/5 14:50 | 1411 | 2195 | 0.130364 15.835 0.903 -15.810
2018/2/5 15:00 | 1416 | 2190 | 0.128731 16.161 3.402 -15.808
2018/2/5 15:10 | 1423 | 2194 | 0.126359 16.845 5.901 -15.806
2018/2/15 14:20 932 981 | 0.054643 14.173 -6.624 -12.559
2018/2/15 14:30 441 986 | 0.091567 13.206 -4.124 -12.556
2018/2/15 14:50 438 | 1212 | 0.108209 12.581 0.874 -12.551
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2018/2/15 15:00 | 443 990 | 0.123332 12.988 3.374 -12.549
2018/3/5 15:10 3319 4954 | 0.071249 8.804 6.537 -5.911
2018/3/15 14:00 3354 3354 | 0.047892 | 10.512 | -10.320 -2.013
2018/3/15 15:20 2356 3324 | 0.051753 9.879 9.679 -1.991
2018/4/5 14:10 1645 1829 | 0.068807 8.799 -6.264 6.192
2018/4/5 15:10 1648 1864 | 0.061955 10.702 8.735 6.208
2018/4/15 14:50 673 684 | 0.061032 | 10.813 4.398 9.888
2018/8/25 14:50 428 491 | 0.069898 | 11.309 3.883 10.630
2018/9/5 14:10 965 968 | 0.061978 8.504 -5.264 6.688
2018/9/5 15:00 766 1967 | 0.082236 9.832 7.235 6.675
2018/9/25 15:00 3866 3955 | 0.050535 9.045 8.991 -0.992
2018/10/5 14:50 3072 3582 | 0.106661 8.769 7.305 -4.865
2018/10/15 | 13:50 4403 4579 | 0.069650 11.117 -7.039 -8.626
2018/10/15 | 14:00 4492 4586 | 0.075301 9.742 -4.539 -8.628
2018/10/15 | 14:20 4588 4588 | 0.049940 8.646 0.460 -8.633
2018/10/15 | 14:30 4341 4586 | 0.092924 9.125 2.960 -8.636
2018/10/25 | 13:50 956 967 | 0.048484 13.851 -6.613 -12.198
2018/10/25 | 14:00 | 441 979 | 0.076521 12.865 -4.114 -12.200
2018/10/25 | 14:10 439 969 | 0.099434 12.307 -1.614 -12.202
2018/10/25 | 14:20 438 984 | 0.116163 12.236 0.885 -12.205
2018/10/25 | 14:30 | 442 981 | 0.109425 12.661 3.385 -12.207
2018/11/5 13:40 | 1929 | 2184 | 0.052593 18.089 -8.993 -15.761
2018/11/5 13:50 | 1659 | 1964 | 0.109371 17.017 -6.494 -15.763
2018/11/5 14:00 | 1414 | 1952 | 0.111172 16.251 -3.994 -15.765
2018/11/5 14:10 | 1411 | 2180 | 0.115040 15.836 -1.495 -15.767
2018/11/5 14:20 | 1414 | 1946 | 0.126700 15.800 1.004 -15.769
2018/11/5 14:30 | 1418 | 2165 | 0.115830 16.146 3.503 -15.771
2018/11/5 14:50 | 1907 | 2169 | 0.092303 17.869 8.502 -15.776
2018/11/15 | 13:50 | 2869 | 2929 | 0.085266 19.701 -6.747 -18.552
2018/11/15 14:00 | 2627 | 2931 | 0.103729 19.018 -4.248 -18.554
2018/11/15 | 14:10 | 2627 | 2917 | 0.108489 18.635 -1.750 -18.556
2018/11/15 14:20 | 2627 | 2916 | 0.106431 18.572 0.749 -18.558
2018/11/15 | 14:30 | 2628 | 2924 | 0.106840 18.832 3.248 -18.559
2019/1/25 14:20 | 2867 | 3170 | 0.075034 19.877 -6.168 -18.933
2019/1/25 14:30 | 2868 | 2927 | 0.093990 19.270 -3.669 -18.931
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2019/1/25 14:50 | 2869 | 3172 | 0.092976 18.972 1.328 -18.927
2019/1/25 15:00 | 2868 | 2927 | 0.107474 19.295 3.827 -18.926
2019/2/5 14:10 | 2145 | 2196 | 0.057301 18.251 -9.094 -15.891
2019/2/5 14:20 | 1659 | 2190 | 0.094271 17.170 -6.594 -15.889
2019/2/5 14:30 | 1413 | 1951 | 0.117226 16.393 -4.095 -15.887
2019/2/5 14:50 | 1409 | 2192 | 0.114715 15.907 0.903 -15.883
2019/2/5 15:00 | 1415 | 2183 | 0.123569 16.232 3.402 -15.880
2019/2/5 15:10 | 1660 | 2191 | 0.126579 16.913 5.901 -15.878
2019/2/15 14:20 932 | 1211 | 0.054987 14.249 -6.631 -12.640
2019/2/15 14:30 441 984 | 0.090883 13.286 -4.132 -12.638
2019/2/15 14:50 437 | 1216 | 0.112746 12.663 0.867 -12.633
2019/2/15 15:00 441 | 1182 | 0.124154 13.065 3.366 -12.631
2019/3/5 14:10 3993 4000 | 0.056850 | 10.386 -8.481 -6.018
2019/3/5 15:10 3157 4172 | 0.070446 8.851 6.517 -6.002
2019/3/15 15:20 2382 2808 | 0.057455 9.874 9.654 -2.083
2019/4/5 14:10 1645 1722 | 0.056375 8.755 -6.289 6.103
2019/4/5 15:10 1648 1877 | 0.063057 | 10.631 8.710 6.119
2019/9/5 14:10 1105 1207 | 0.049677 8.588 -5.287 6.777
2019/9/5 15:00 756 1915 | 0.068183 9.876 7.213 6.764
2019/9/15 13:50 2698 2698 | 0.047280 9.876 -9.413 3.000
2019/9/25 15:00 3225 3878 | 0.063210 9.017 8.973 -0.896
2019/10/5 14:50 3175 3820 | 0.085117 8.703 7.286 -4.772
2019/10/15 | 14:00 4562 4579 | 0.048167 9.664 -4.548 -8.537
2019/10/15 | 14:30 4311 4586 | 0.074766 9.036 2.951 -8.544
2019/10/25 | 13:50 954 957 | 0.048013 13.778 -6.616 -12.113
2019/10/25 | 14:00 442 975 | 0.081092 12.785 -4.117 -12.115
2019/10/25 | 14:10 440 982 | 0.100591 12.223 -1.617 -12.117
2019/10/25 | 14:20 441 978 | 0.105871 12.151 0.882 -12.120
2019/10/25 | 14:30 444 985 | 0.115743 12.578 3.382 -12.122
2019/11/5 13:40 | 1909 | 2185 | 0.057594 18.024 -8.990 -15.687
2019/11/5 13:50 | 1658 | 1963 | 0.109555 16.947 -6.491 -15.689
2019/11/5 14:00 | 1413 | 1946 | 0.115204 16.178 -3.991 -15.691
2019/11/5 14:10 | 1411 | 2185 | 0.113622 15.762 -1.492 -15.693
2019/11/5 14:20 | 1414 | 2172 | 0.118931 15.727 1.007 -15.695
2019/11/5 14:30 | 1418 | 1953 | 0.126829 16.074 3.506 -15.697
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2019/11/5 14:50 | 1908 | 1954 | 0.119050 17.806 8.505 -15.701
2019/11/15 13:50 | 2867 | 2931 | 0.086413 19.635 -6.730 -18.489
2019/11/15 | 14:00 | 2626 | 2930 | 0.090147 18.952 -4.231 -18.491
2019/11/15 14:10 | 2627 | 2911 | 0.097034 18.570 -1.732 -18.492
2019/11/15 | 14:20 | 2628 | 2916 | 0.097415 18.509 0.767 -18.494
2019/11/15 14:30 | 2629 | 2925 | 0.094187 18.772 3.266 -18.496
2020/1/25 14:20 | 2868 | 3175 | 0.080826 19.929 -6.153 -18.993
2020/1/25 14:30 | 2869 | 3153 | 0.085588 19.327 -3.654 -18.991
2020/1/25 14:50 | 2869 | 3157 | 0.090716 19.033 1.343 -18.987
2020/1/25 15:00 | 2868 | 3157 | 0.073104 19.357 3.842 -18.986
2020/1/25 15:10 | 3111 | 3139 | 0.079206 19.978 6.341 -18.984
2020/2/5 14:10 | 2146 | 2204 | 0.064567 18.311 -9.087 -15.965
2020/2/5 14:20 | 1660 | 2193 | 0.095253 17.236 -6.588 -15.963
2020/2/5 14:30 | 1416 | 2171 | 0.117290 16.463 -4.089 -15.961
2020/2/5 14:50 | 1411 | 2202 | 0.117187 15.982 0.909 -15.956
2020/2/5 15:00 | 1416 | 2188 | 0.122603 16.305 3.408 -15.954
2020/2/5 15:10 | 1660 | 2198 | 0.118841 16.984 5.907 -15.952
2020/2/15 14:20 | 933 | 1220 | 0.056142 14.323 -6.630 -12.725
2020/2/15 14:30 442 | 1215 | 0.096904 13.366 -4.130 -12.723
2020/2/15 14:50 438 | 1223 | 0.111867 12.747 0.868 -12.718
2020/2/15 15:00 | 441 | 1213 | 0.122625 13.147 3.368 -12.716
2020/2/25 14:30 4732 4861 | 0.089766 9.923 -3.877 -9.141
2020/2/25 14:50 4548 4308 | 0.082776 9.204 1.122 -9.136
2020/3/5 15:10 3296 3855 | 0.078760 8.688 6.560 -5.709
2020/3/15 15:20 2311 3292 | 0.057695 9.873 9.711 -1.786
2020/3/25 14:00 2872 2873 | 0.048759 9.785 -9.550 2.139
2020/4/5 14:10 1653 1658 | 0.047591 8.919 -6.235 6.390
2020/4/15 14:20 435 436 | 0.048014 10.519 -3.074 10.065
2020/4/15 14:30 425 444 1 0.066206 | 10.084 -0.574 10.067
2020/4/15 14:50 428 660 | 0.083536 10.992 4.425 10.072
2020/9/5 14:10 1120 1122 | 0.050841 8.328 -5.222 6.497
2020/9/5 15:00 1403 1960 | 0.076804 9.735 7.278 6.484
2020/9/15 13:50 2205 2205 | 0.047256 9.728 -9.347 2.708
2020/9/25 15:00 2238 3890 | 0.056427 9.111 9.034 -1.193
2020/10/5 14:50 3232 3617 | 0.077830 8.911 7.344 -5.062
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2020/10/25 | 13:50 936 974 | 0.052083 14.000 -6.600 -12.374
2020/10/25 | 14:00 440 984 | 0.088969 13.028 -4.101 -12.377
2020/10/25 | 14:10 438 975 | 0.101053 12.481 -1.601 -12.379
2020/10/25 | 14:20 439 982 | 0.116133 12.413 0.898 -12.381
2020/10/25 | 14:30 443 990 | 0.123001 12.834 3.398 -12.384
2020/11/5 13:40 | 2144 | 2200 | 0.066741 18.224 -8.995 -15.915
2020/11/5 13:50 | 1659 | 2191 | 0.096169 17.160 -6.496 -15.917
2020/11/5 14:00 | 1415 | 2167 | 0.121493 16.401 -3.996 -15.919
2020/11/5 14:10 | 1412 | 1949 | 0.121692 15.990 -1.497 -15.921
2020/11/5 14:20 | 1414 | 1950 | 0.119129 15.954 1.002 -15.923
2020/11/5 14:30 | 1419 | 2191 | 0.122812 16.296 3.501 -15.926
2020/11/5 14:50 | 1907 | 2198 | 0.113610 18.003 8.500 -15.930
2020/11/15 | 13:50 | 2868 | 3163 | 0.074429 19.827 -6.766 -18.681
2020/11/15 | 14:00 | 2869 | 2934 | 0.100122 19.147 -4.267 -18.683
2020/11/15 | 14:10 | 2628 | 2926 | 0.097863 18.765 -1.768 -18.684
2020/11/15 | 14:20 | 2871 | 2924 | 0.098092 18.700 0.731 -18.686
2020/11/15 | 14:30 | 2871 | 2926 | 0.096638 18.955 3.230 -18.688
2021/1/25 14:20 | 2868 | 3163 | 0.073843 19.764 -6.196 -18.805
2021/1/25 14:30 | 2870 | 3145 | 0.110415 19.150 -3.697 -18.803
2021/1/25 14:50 | 2871 | 3160 | 0.094776 18.843 1.301 -18.799
2021/1/25 15:00 | 2870 | 3139 | 0.100363 19.164 3.800 -18.798
2021/1/25 15:10 | 3131 | 3143 | 0.051229 19.787 6.299 -18.796
2021/2/5 14:10 | 2147 | 2190 | 0.053551 18.118 -9.098 -15.735
2021/2/5 14:20 | 1661 | 1967 | 0.100772 17.029 -6.599 -15.733
2021/2/5 14:30 | 1415 | 1953 | 0.118000 16.243 -4.099 -15.731
2021/2/5 14:50 | 1412 | 2181 | 0.127019 15.752 0.899 -15.727
2021/2/5 15:00 | 1415 | 1959 | 0.127538 16.079 3.398 -15.725
2021/2/5 15:10 | 1420 | 2160 | 0.125501 16.766 5.897 -15.723
2021/2/15 14:20 934 980 | 0.053644 14.089 -6.621 -12.464
2021/2/15 14:30 442 987 | 0.089486 13.115 -4.122 -12.462
2021/2/15 14:50 439 | 1216 | 0.116218 12.487 0.877 -12.457
2021/2/15 15:00 441 987 | 0.112670 12.897 3.376 -12.454
2021/2/25 14:50 4583 4588 | 0.062635 8.929 1.155 -8.855
2021/3/5 15:10 3363 4638 | 0.074102 8.744 6.551 -5.805
2021/3/15 15:20 2356 3369 | 0.050849 9.873 9.694 -1.881
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2021/3/25 15:20 1888 1899 | 0.048602 | 10.632 10.431 2.065
2021/4/5 14:10 1647 1699 | 0.049456 8.861 -6.248 6.297
2021/4/15 14:20 428 541 | 0.050872 | 10.442 -3.089 9.979
2021/4/15 14:50 529 644 | 0.066759 10.908 4.410 9.987
2021/9/5 15:00 345 1935 | 0.071076 9.779 7.256 6.573
2021/9/25 15:00 3027 3925 | 0.055000 9.081 9.015 -1.098
2021/10/5 14:50 3176 3609 | 0.078394 8.844 7.324 -4.970
2021/10/15 | 14:20 4588 4588 | 0.055157 8.747 0.475 -8.734
2021/10/15 | 14:30 4537 4586 | 0.058244 9.225 2.975 -8.737
2021/10/25 | 13:50 | 932 975 | 0.050028 13.928 -6.604 -12.290
2021/10/25 | 14:00 440 980 | 0.078282 12.950 -4.104 -12.293
2021/10/25 | 14:10 | 438 975 | 0.100894 12.398 -1.605 -12.295
2021/10/25 | 14:20 437 973 | 0.104376 12.330 0.895 -12.298
2021/10/25 | 14:30 | 441 988 | 0.118892 12.753 3.394 -12.300
2021/11/5 13:40 | 2145 | 2195 | 0.064010 18.161 -8.994 -15.843
2021/11/5 13:50 | 1659 | 2183 | 0.097869 17.093 -6.495 -15.845
2021/11/5 14:00 | 1414 | 1952 | 0.117997 16.331 -3.996 -15.847
2021/11/5 14:10 | 1411 | 1944 | 0.130411 15.918 -1.497 -15.849
2021/11/5 14:20 | 1413 | 2151 | 0.123205 15.882 1.002 -15.851
2021/11/5 14:30 | 1416 | 2190 | 0.117994 16.226 3.502 -15.853
2021/11/5 14:50 | 1906 | 2205 | 0.097194 17.940 8.500 -15.857
2021/11/15 13:50 | 2866 | 3147 | 0.082410 19.767 -6.756 -18.620
2021/11/15 | 14:00 | 2626 | 2929 | 0.095758 19.086 -4.257 -18.622
2021/11/15 14:10 | 2625 | 2928 | 0.088441 18.704 -1.758 -18.624
2021/11/15 | 14:20 | 2626 | 2926 | 0.106813 18.640 0.741 -18.626
2021/11/15 14:30 | 2628 | 2923 | 0.124876 18.897 3.240 -18.627
2022/1/25 14:20 | 2866 | 3168 | 0.074825 19.816 -6.174 -18.867
2022/1/25 14:30 | 2868 | 2932 | 0.095850 19.207 -3.675 -18.865
2022/1/25 14:50 | 2870 | 3168 | 0.092751 18.906 1.322 -18.862
2022/1/25 15:00 | 2870 | 3141 | 0.107052 19.229 3.821 -18.860
2022/1/25 15:10 | 3134 | 3150 | 0.074844 19.852 6.320 -18.858
2022/2/5 14:10 | 2143 | 2190 | 0.059419 18.179 -9.091 -15.810
2022/2/5 14:20 | 1657 | 2156 | 0.102464 17.095 -6.592 -15.808
2022/2/5 14:30 | 1412 | 1947 | 0.116551 16.314 -4.093 -15.805
2022/2/5 14:50 | 1408 | 2196 | 0.122896 15.826 0.905 -15.801
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2022/2/5 15:00 | 1413 | 2179 | 0.119674 16.153 3.404 -15.799
2022/2/5 15:10 | 1421 | 2185 | 0.120224 16.838 5.903 -15.797
2022/2/15 14:20 931 978 | 0.054555 14.163 -6.619 -12.549
2022/2/15 14:30 440 982 | 0.086863 13.196 -4.119 -12.547
2022/2/15 14:50 437 | 1201 | 0.109598 12.572 0.879 -12.542
2022/2/25 14:50 4535 4589 | 0.063782 9.020 1.151 -8.947
2022/3/5 15:10 3362 4749 | 0.073758 8.797 6.538 -5.898
2022/3/15 15:20 2377 3339 | 0.051061 9.878 9.680 -1.978
2022/3/25 15:20 1670 1916 | 0.053466 | 10.600 10.418 1.968
2022/4/5 14:10 1645 1701 | 0.056860 8.811 -6.267 6.206
2022/4/5 15:10 1647 1876 | 0.073885 | 10.708 8.732 6.222
2022/9/5 15:00 302 1907 | 0.069382 9.818 7.230 6.660
2022/9/25 15:00 3043 4012 | 0.056501 9.046 8.990 -1.006
2022/10/5 14:50 3145 4581 | 0.106960 8.775 7.302 -4.879
2022/10/15 | 14:00 4579 4580 | 0.047859 9.750 -4.536 -8.639
2022/10/15 | 14:30 4432 4587 | 0.065166 9.137 2.963 -8.647
2022/10/25 | 13:50 933 975 | 0.050244 13.861 -6.613 -12.209
2022/10/25 | 14:00 441 979 | 0.083520 12.875 -4.114 -12.211
2022/10/25 | 14:10 439 976 | 0.099495 12.318 -1.615 -12.213
2022/10/25 | 14:20 440 966 | 0.109447 12.247 0.885 -12.216
2022/10/25 | 14:30 443 989 | 0.120051 12.671 3.384 -12.218
2022/11/5 13:40 | 2143 | 2194 | 0.057786 18.098 -8.994 -15.770
2022/11/5 13:50 | 1657 | 2187 | 0.100929 17.026 -6.495 -15.773
2022/11/5 14:00 | 1412 | 1955 | 0.113905 16.260 -3.996 -15.775
2022/11/5 14:10 | 1410 | 1948 | 0.131504 15.846 -1.496 -15.777
2022/11/5 14:20 | 1412 | 1948 | 0.132699 15.810 1.003 -15.779
2022/11/5 14:30 | 1415 | 2169 | 0.119800 16.155 3.502 -15.781
2022/11/5 14:50 | 1905 | 2189 | 0.103836 17.877 8.500 -15.785
2022/11/15 | 13:50 | 2867 | 2928 | 0.082693 19.705 -6.742 -18.559
2022/11/15 | 14:00 | 2626 | 2934 | 0.091438 19.023 -4.243 -18.560
2022/11/15 | 14:10 | 2627 | 2924 | 0.090410 18.641 -1.744 -18.562
2022/11/15 | 14:20 | 2628 | 2915 | 0.094545 18.579 0.755 -18.564
2022/11/15 | 14:30 | 2628 | 2923 | 0.092546 18.839 3.253 -18.566
2023/2/25 14:20 4482 4586 | 0.060113 10.983 -6.257 -9.045
2023/2/25 14:30 4539 4834 | 0.073015 9.786 -3.757 -9.042
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2023/2/25 14:50 4442 4588 | 0.101748 9.121 1.242 -9.037
2023/2/25 15:00 4338 4583 | 0.134051 9.772 3.741 -9.034
2023/3/5 14:10 3594 3858 | 0.054620 | 10.291 -8.370 -6.009
2023/3/5 15:10 3181 4097 | 0.100350 8.927 6.628 -5.993
2023/3/15 14:00 2569 2688 | 0.049808 | 10.441 | -10.230 -2.097
2023/3/15 15:20 2253 4260 | 0.069747 9.984 9.768 -2.075
2023/3/25 14:00 2629 3120 | 0.049929 9.676 -9.499 1.851
2023/3/25 15:20 1390 3104 | 0.059158 | 10.663 10.499 1.873
2023/4/5 14:00 1652 1717 | 0.053995 10.602 -8.680 6.110
2023/4/5 14:10 1646 1955 | 0.170259 8.685 -6.181 6.113
2023/4/5 15:10 1647 2145 | 0.097697 10.725 8.818 6.129
2023/4/15 14:20 673 866 | 0.073895 | 10.254 -3.014 9.805
2023/4/15 14:30 669 776 | 0.095271 9.821 -0.514 9.808
2023/4/15 14:50 670 897 | 0.126214 | 10.780 4.485 9.813
2023/8/25 14:30 426 484 | 0.064483 10.754 -1.037 10.705
2023/8/25 14:50 426 647 | 0.108467 | 11.402 3.963 10.70
2023/9/5 14:00 1406 1607 | 0.059186 10.226 -7.685 6.767
2023/9/5 14:10 514 514 | 0.048341 8.516 -5.185 6.764
2023/9/5 15:00 419 2276 | 0.116807 9.941 7.314 6.751
2023/9/15 13:50 2614 2843 | 0.070201 9.778 -9.315 2.985
2023/9/25 13:40 2401 2433 | 0.053519 | 10.966 | -10.930 -0.890
2023/9/25 15:00 1979 4078 | 0.067387 9.114 9.069 -0.912
2023/10/5 13:40 3550 3614 | 0.049564 | 11.167 | -10.111 -4.766
2023/10/5 14:50 2931 3617 | 0.137659 8.795 7.388 -4.785
2023/10/15 | 13:50 4298 4585 | 0.070688 | 11.001 -6.950 -8.548
2023/10/15 | 14:00 4422 4811 | 0.119604 9.632 -4.451 -8.551
2023/10/15 | 14:20 4588 4590 | 0.051347 8.573 0.549 -8.556
2023/10/15 | 14:30 4209 4589 | 0.127357 9.081 3.048 -8.558
2024/2/25 14:20 4478 4826 | 0.056462 | 11.062 -6.267 -9.134
2024/2/25 14:30 4526 4613 | 0.078460 9.872 -3.768 -9.131
2024/2/25 14:50 4433 4612 | 0.092330 9.208 1.231 -9.126
2024/2/25 15:00 4445 4583 | 0.118661 9.851 3.731 -9.123
2024/3/5 14:10 3432 3860 | 0.063952 | 10.089 -8.327 -5.715
2024/3/5 15:10 3013 4856 | 0.119238 8.765 6.671 -5.699
2024/3/15 14:00 2543 2650 | 0.056064 | 10.337 | -10.181 -1.795
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2024/3/15 15:20 2084 3122 | 0.073927 9.974 9.817 -1.774
2024/3/25 14:00 1907 3117 | 0.065043 9.681 -9.441 2.149
2024/3/25 15:20 1315 1434 | 0.053526 | 10.776 10.557 2.171
2024/4/5 14:10 1644 1874 | 0.093386 8.850 -6.126 6.400
2024/4/5 15:00 1643 2208 | 0.089998 9.032 6.373 6.413
2024/4/15 14:20 427 743 | 0.073562 | 10.501 -2.971 10.077
2024/4/15 14:30 425 706 | 0.162500 | 10.090 -0.471 10.079
2024/4/15 14:50 427 817 | 0.163308 11.044 4.528 10.084
2024/8/25 14:30 426 609 | 0.085999 | 10.489 -0.979 10.444
2024/8/25 14:50 427 699 | 0.133911 11.179 4.021 10.439
2024/9/5 14:00 1647 1730 | 0.057969 9.995 -7.622 6.485
2024/9/5 15:00 591 2287 | 0.141646 9.800 7.378 6.469
2024/9/15 13:40 2410 2411 | 0.047984 | 12.047 | -11.746 2.695
2024/9/15 13:50 2149 2936 | 0.058044 9.627 -9.246 2.693
2024/9/15 15:00 2858 3339 | 0.087510 8.673 8.253 2.674
2024/9/25 15:00 1919 4118 | 0.079640 9.218 9.139 -1.206
2024/10/5 13:40 3582 3612 | 0.048800 | 11.244 | -10.055 -5.058
2024/10/5 14:50 2914 4326 | 0.132563 9.002 7.444 -5.077
2024/10/15 | 13:50 4393 4832 | 0.057130 11.192 -6.908 -8.828
2024/10/15 | 14:00 4498 4836 | 0.089160 9.862 -4.408 -8.830
2024/10/15 | 14:10 4550 4592 | 0.083827 9.035 -1.908 -8.833
2024/10/15 | 14:20 4472 4592 | 0.105061 8.855 0.591 -8.835
2024/10/15 | 14:30 4405 4589 | 0.112082 9.359 3.091 -8.838
2024/11/5 13:50 | 1664 | 1696 | 0.052116 17.134 -6.399 -15.928
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