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Abstract: The primary source of the bias of atmospheric motion vectors (AMVs) is related to inaccuracies
in assigning heights. The cloud top height algorithm employed by China’s new generation geostationary

meteorological satellite FY-4A make use of both the infrared window channel and CO, slicing channel.
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This leads to an improvement in its accuracy. In this study, cloud top height is used to correct AMVs of
FY-4A satellite through spatiotemporal matching between the two products. Representative pixels within
the AMVs tracking box are searched, and their average cloud top height is used to replace the original
cloud height of the AMVs, achieving height reassignment. Verification using ERAS5 reanalysis data shows
that after height reassignment, the root mean square error (RMSE) of FY-4A infrared channel AMVs is
significantly reduced across high, medium., and low layers. Specifically, the RMSE for the high layer de-
', and

creases from 4. 06 m+ s ' t03.25 m* s ', for the medium layer from 4. 25 m*s ' to 3.7l m *» s~

!. Height reassignment alleviates the problem of AMVs

for the low layer from 2. 42 m+ s ' t0o2.13 m * s~
being assigned to overly high altitudes, reducing biases, particularly improving slow motion biases. Case
studies of the Northeast China cold vortex and Typhoon Chaba demonstrate that this method can improve
the consistency between cloud-derived winds and the background field. Promising applications of this
method in numerical weather prediction assimilation and weather process analysis are envisioned.
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%A T RS LT A TR 0 FY-AA = 9 KR S 8 0 k5 491

70°N 70°N
60 60
50 50
40 40
30 30
20 20
10 10
EQ EQ
10 10
20 20
30 30
40 40
50 50 s
60°S 60°S 10
8
70°N 70° N4=
60 60 6
50 50
40 40 4
30 30
20 20 5
10 10
EQ EQ 0
10 10
20 20 5
30 30
40 40
50 50 -
60°S 60°S
-6
70°N 70° Np———~ -8
60 60 |0 ‘
50 50 -10
40 40
30 30
20 20
10 10
EQ EQ
10 10
20 20
30 30
40 40
50 : 50
60°S i 60°S
45 60 75 90 105 120 135 150 165°F 45 60 75 90 105 120 135 150 165°F

B 5 202247 AG,DKZE, b, HEM(c,DEZE FY-AA = FRFH U 40 Kk Bias
(a~o) i FE 4R | (d~D & FE R 2 J5
Fig.5 Mean U-component wind speed Bias for FY-4A atmospheric motion vectors
in (a, d) low layer, (b, e) medium layer and (c, f) high layer in July 2022

(a—c) before height reassignment, (d—f) after height reassignment

R E G I = S B IR e A aE WK R R (& 8) L X EE 3 A 500 hPa i
JIA P igeE. 7E 2022 4£ 10 A 9 H 00 I — K ARAL B9 5 X CGER IR A & B 475~525 hPa AR A 5



1492 A, % 5551 4%
1000 - FRVAS e » 2030 6 P AR 5 o O 22 B 0 F 361 75
80000 | ~ = i ION B (350~450 hPa) = 5 X F 45 £ 2] T 500 hPa
= 60000 /'l \\\ G B A iT T B A8 (40°~45°N120°~125°E)
S w000 — FO B 3 2 A » — S 4 A DG i R 2% i
o] TN BB (B 8a ot 20 €L 20D « R L34 i (377 ~
AR S == 13N IL7 ~ 124°E) f e Gl e 1) S5 i 3 e
FTrRETnERLTE g CHC T 19 6 £ R O B T O ot
¥ dE gL T2d8888 2020)
T T T e BEAR R H T 2022 4 7 1 2 H 06 B £ R
Bl 6 2022 4 7 J1 @ B TR E TG FY-4A T 7E TR 5 i B 1 15 )2 2 S KOOI IR (s B E A
25 R B A 19 3 A Bl 150~250 hPa FA) 5 ERAS 200 hPa X3
Fig. 6 Distribution of the total number of FY-4A

a

tmospheric motion vectors in July 2022
before and after height reassignment

K2 202257 A5EBEEHN

CIEL9) v BE PR 5E I » o 52 U UL 210 9 XL 37 5 Jn
B LI BT R A T T IR E T BRI

B FE—4EHR FY-4A = %X Bias 1 RMSE
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Fig.

7 (a—c) Bias for wind speed of FY-4A atmospheric motion vectors corresponding to rapidly ascending or

descending clouds (a) before and (b) after height reassignment, (c) difference in Bias before and after
height reassignment from 00:00 UTC 22 to 00:00 UTC 24, and (d) variation in cloud top
height at two consecutive times at 00:00 UTC 24 July 2022
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