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Abstract

In this article the water vapor channel at 7.0 micron on geostationary satellite Himawari-8 has
been used to derive atmospheric motion vectors. The atmospheric motion vectors were created by
two consecutive water vapor channel images with time interval 10 minutes. In order to estimate
the errors of atmospheric motion vectors the atmospheric motion vectors were compare to
sounding observation. It can be found that the errors of atmospheric motion vectors are close to
the errors of 6 hours numerical weather forecast wind field where a strict quality check was
adopted in deriving atmospheric motion vector procedure. These results reveal that the atmos-
pheric motion vectors were accurate and have the potential to be used in data assimilation system
in the future.
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1. &

R ES: TR = B 5 KSEsh = HAR, e A Fikad 60 R[], AHOGH H 3hikiE R 5
TRILF 1970 FAR[2]FFE AW SGEE[3], T KA sl & ] F RS0 W BB TR EE R4, 9 in[4]
W 32 Fl TR G B SERT TR, [STHH A b sROR B3, [614F LR T80 4 4878 5y Rk & e Hb DL st
G XA 5 00 TR o R LG TE Ve el 7= it 1402 FH B 1 1 et 25 A A0 273 300 T3 J7 T I 9 [ 7] 4581 -

PREES RS MEFEZ WAL, —RITERRENE, ZREE RSN =R &,
MitE KRB EN S, KA 3 FAFRKI T E: (1) H A% (cross-correlation algorithm). (2) 259
T\ (pattern recognition) & ¥4 3% 51 % (optical flow algorithm), [8]f73& = J7 7% K 51 25 M e SCRR P it 2% .
AL R RS BRI

KB MERGE, % RHEREHEEETERER), XA TAE, S BhEUE Tk ik 500
B NRIME R, AR TEMAIHE BRI (1) SRR (equivalent black body
temperature)iZ, XN VEBR RS N ERAR, DR T DAz TR e 3 bR KA R 3 T 1 75 2 = TR R AU
[31H LAB B K 3a 3 1) B AR 6 7 I A 55 v 1) 200641 41 i [X AT 72 1515 G i 3438 45 TR 32 48 15 351 T B ko
RE\BRASHARNEE, HIEBRXTEELENE M =472, (2) & T = E iy i
1%(CO,-slicing technique), X477 A8 H — AUk B X A 5 — S0 BR R SO WL T35 2= Tl 59
S iaat, ek a5 R S 2 E A TS A SR, AR m m R, R
Y AIE SR O S g 2 E I S A HARERE R —amit B ERZEN, AT a&mE
FRSEBR 2z, ARAERIXAN AR 0 A I0E U R — 3, =2 EEWRN. (3) N[10]42
KPR AT (H,O-intercept technique) ff /KR S L0 AMIE . J772:(2) S (3)IX AN 7 154 Hh iy )2 o R
AN, AE 2 W05 S5 0 2 A A (/N TR S I, RS RN (4) =R H AR (cloud-base trechnique)
2 HEHTRIZ B[11]. A—InEEHREE SN EE G AIZMEE, (6) flm[12] B E#ES K
FESHRE . KO KA BT E SRR 5 B TR AR R R R 28022 5k e AR 23 AR R £ (variational
penalty function), KRIEH/MERIEE S, FHIEESRIZCNE.
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i %A

P ANMEHES KIS AR TR RS (12 P RS KRS E, A2 EA 8
72 (slow bias), XM 7 1] BE K R R F T, = 57KIRIE s A R 56 4 55 [ TR X, JCH R TE 2R .
B ARG (i 22 1) 77 VA2 AR B AE IE TSR 58 A, 6 K08 3l Il S 2938 0 8% 76 45 K/ e Bk T A 3048 1E (1 757
HMBA 2 A A KA IEsh n & 1 vk Bl b — i ,  [13]4% Bk I8 R 1% (nested tracking ap-
proach), IXANJ5EIEA LR TANIGHE, FEAR M 7 g 1R JR S il R R s s bR B oc B, 4t
BUNOUAR T, R MG o0 )7 FEsR B 1K RUg 3l ) & -5 54870 75 BE KR 16132 3 1n) A 1 1) 2% o
R A Bl SERAR € B, A BT v P2 R 52 DABRALRA s 22 1R R/

LM RS M EEHIEFEL R G, DA T IR ZERRE, T RIS 3 ) &= 1R ZE T
5, 1BE s mE R R RZE A N ORI [14], TR SO, DR EERLA SR ST (best-fit pressure
statics) %5 Hi 6 T 2 i PR A ANH 52 1 (VR 22) (0 AT 5545 R o XA 7525 72 DA LG 501 T 11 X3 [ k35 T
iR 5 P REMESRR Bz &, HE TR RRIZS) A & 5 E PR i 8 B35 X3 ) A 2 b
Ab, RN EAES IR RS S ) & A e IR B S B . T B S R R RS s R I R, AR
g R RRZE, PABURG T R RIS B ) e B R R 22 I 22 Bobn e 5 22 . A8 B S A0
Mz%.

WRgpA R Rigsh s — N HRAESIT R R, [BILCRiash & frd REZR X, SR
54 R AE s ) & T F AN E, S A R A R R IZ A I B, AR IX G ) AT e B A
EFERAGEOE, T8RRI R G 28k R A S TR, T Hosc i 3 R s s m & i
BEAREUE TR THE S R IR, JFI% 1 VR B e 0 R oot H AR IR B SOt KAs BT 4%, 3
IR I By ) £ 1 A 5 S B R BT (R R w20 fif o X2 AR R a3 ey & T A F H
T ENT 55 2% FE ) 1) 7

2.

RSP BATCAEA SIS ) i, e el = Bk 15 7 15 1807 BENIE iR KA
IBHNIFR, 247 B A IR (R RR B (LA Interactive Data Language ¥ Morph_gradients P & 7 f2 %
THERAEE) A KT 3 B H 75 o rp s R 3 e KBk s/ MEL R T 3, IR J7 B (L B B G = ey o]
T REKSZ8h 5. SRIGTE 10 20805 Wl = B o, #0550 07 B[R RE4E 52 (15 T 15) [ 7 R, R
L5 JER i age 7 B R (AR BLRE B A T B, A8 N 10 20 ds,  JEURR 1 7 B HH 1) 2 B (G ) Pl 3135 1)
P, WEHPIFEZ R R 10 R R SEsh s RUEKSIS3HEE, MR T HRARLE (1 )5 B R 7E
J5 7 B AL B B30, A5l ) J5 5 B R AE A 15 AME TG NG N R, Bl R AL [ 75 R SR AE DG
HHMERT 0.9 BT 75 BE5 SR bR 10 77 B FLAR S M S i o o

FE PR32 KIS B ) BT (0 R (0 ) I o i 20 Bl 5010 T4 11 2 B3 158 351 T 5 3 15 3fe 15 %o
Ji MR 20% B ICIE I SFIME, VR AYIIRTE & mEE Tk RIEEE R KAz sl & S50 H R 4
EFERIAR NS, BN R, B SR8 7 ) R B R B /MBS B TR U
ENRA TR TR SR EEE). RN REoE -

2 2 2
Bm,k :[Vm _Vi,j,kj +[Tm _Ti,j,kj +( Pm - Pi,j,kJ
= F F.
[ddm—ddijka [sm—sijka
+ = + =
Fdd Fs

AR VIRMME R, TRIEE. P2 dd 2K, s Z2RGE. m /KRIIE K IZ3) ) S AE .
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Ji A

i 5 ) REUEIER AT AR (E IR BUE TR A i R s R ) k 28 BT s, Fogal
AINABUBRE, EWREALEMSHAR R B AU KA RGE) AT BRI SR
FAE M E S SCHR[3]. FETE BT [0 SR s /IMERS, RBEVFENIAG TR 2 M2 LK 100 hPa Y I .

IR AR IGE A, fRa DR INE R RS E : (1) K IS3hid B s e Tk X7 17 A
NTAmis, (2) [[RUBBIEE R — BB TR KGERP0.5 x K TIBsE R/ +0.5 x HUETHR A
HK/N] <0.7. (3)F MK T 3 mis fin—HaE: K Issh 5 -5 EAE Rk XA AR Z /T 50 J .

3. &

SR SR A Y 1 1B a2 H A i) H 9% 8 5 T B 7.0 RCK/KIIIE, I IR) Y 2016 4E 12 H 1% 9
Hsk 12 A 3 HEEEHEEH 0 1 0 70 )2 0 i 10 73 PiskiEL: DR, HUMES K IsshE, &R
N2 nHo UARXER RS X, (FRE K ez m R R, 52y i
L, K8 20 A ML S4MZ s RS, DLEE 4 1F “JE” F B TR sl iR 7%= .

4. SKEERR

H AL 2016 4F 12 A 7 H 00 WS, Ml T RS R RAR, BL6 /M I EUE itk X7
HHA RGOS LR A UERI TR, JRRAL 3 AN [7] 4 5T B A 8 BB A HE 3 KR IZ sl a5 1
RS RS AR S BUE R A R, B B BUE Bk 300 hPa 1IXUY7, #ES K iEs)
[ R EEAE 50 hPa £ 250 hPa Z[A]LAZL thbros, mifEAE 251 hPa £ 350 hPa 2 [AILLE (Wbros, i AE
351 hPa | 550 hPa  [A] LA tubrzn. [l 1(a)-(c) 3l A Hi ik 77 2% it &4 € (L), KIS b B ) &
IRCEE TR X7 ) B /N T 60 mis. 8 mis J 4 mis (5T . Lhis P rp o 66 v et 5 W €0 B0 T4 X3 g
B, T EZEAE 50 hPa LAY, g MR LA DU P T IR AE A AR 2= A i DX s e sy 2 70 XX R AN
W&, RIS BT R 2 S A S T 2 ank (& 1(a)), HAhS EH AR, ElFRER. HE
Kosg @ S RAF R RIs s A R @b, 35 B DL M T REAS AR5 A8, (E Hdis =) Ak i P i
Fy A AR PR E R AR R RIS S ) B I A I 25 A8 A ] R

NG R B B R R, FIBEE SRS IR, B REs Rande 1, d3k 1l BURIL,
FREAE R ISR T, KRisalr R iR ZE SEE TR IR ZEMIL . X BR K EshmE R —2
FEREMIERE . ¢ 1 P FSRAS U IR R A i 115 2 o, B rp it AR RIS sl &
WO BERERETHRNAI R, BEREARET N . WEE 25K 2(c)i UL, i 5TE
T K 2 B v B B K Bl 48 e dt 1, IXBLR AT AR 1 PR RO - AL e, RN
BRUE RN 4 mis B, RS KGR AME B 17~18 m/s B E4) 14 mis. EHOK iz s & 5 2 50E
ey, RIS s E T E R UL B SRS B R EAAEZET /DT 20 hPa, KAISHIAEERAE
SR HHRA B RN T 150 B, BUE RIS W e W iE RS BAE AL E . R R R 5 B T
HRIHZEZUNT 10 mis, AE RS K7 I R E .«

Table 1. Comparison of the error of atmospheric motion vector and 6 hours wind field from numerical weather forecast in

different quality check setting
# 1. ETRRERERE TAAEHREIRE S HETIRMNIAIRENLE

FREREREE HERERFSE O RRSEAERERE S TTEME BETERREREE R T E SR E

60 m/s 18.7739 7.06809 4.38279 31
8 m/s 17.4285 5.24573 4.33222 28
4m/s 14.1580 4.54096 4.29455 19
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Figure 1. An example of Himawari-8 atmospheric motion vector over eastern Asia. Wind measurements at different levels.
Level (50 - 250 hPa) winds are in red, level (251 - 350 hPa) winds are in yellow, and level (351 - 550 hPa) are in cyan. Blue
vectors represent the 6 hours forecast winds from numerical weather prediction at 300 hPa. (a), (b) and (c) are the quality
check setting value in 60 m/s, 8 m/s and 4 m/s
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Figure 2. Comparing the atmospheric motion vector (red color), 6 hours forecast winds (blue color) and sounding data
(black color). (a), (b) and (c) are the quality check setting value in 60 m/s, 8 m/s and 4 m/s
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FHEL, MZEA/NT 2 mis, XFERSE SRR BT LA H A R H 2% 8 57K 7.0 KR ATE FrE 5 t 1K <E 3)
)&, KRR AL TR B T o R R g .
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Figure 3. Same as Figure 1 but for case Typhoon Haima 1200 UTC 20 October 2016. The value of quality check setting is 8
m/s
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Table 2. Comparison the error of atmospheric motion vector and 6 hours wind field from numerical weather forecast in dif-
ferent quality check setting. Display the result of eight cases form 01 December to 09 December 2016

%2 W% 1, 18X 2016 F£ 12 B LA E
g REREEEME EENERE KREE AR S T BUETUR RIS S RIS E SR

1271H 8 m/s 21.8539 5.84205 4.69026 48
0K 04 4 m/s 22.7380 4.79189 4.49785 42
1272H 8 m/s 15.5752 4.52075 3.37709 33
0 Y 0 43 4mls 15.0708 3.96562 3.57097 28
1274H 8 m/s 20.7140 5.43137 4.39272 42
0 i 0% 4mls 19.5520 4.95848 4.76681 38
12H5H 8 m/s 22.0239 5.84379 4.04059 41
0 i 0 % 4 m/s 21.5780 4.49656 4.14016 38
1216 H 8 m/s 22.1294 6.01515 4.11113 31
0 Y 0 43 4 m/s 22.2416 5.12438 4.64140 29
12H737H 8 m/s 17.4285 5.24573 4.33222 28
0 Y 0 43 4mls 14.1580 4.54096 4.29455 19
1273 8H 8 m/s 17.5831 7.29775 5.995518 24
0 i 0% 4mls 15.1872 7.69775 6.55254 16
12H9H 8 m/s 21.0857 5.06155 4.63792 35
0 i 0% 4 m/s 19.1003 4.76358 4.74070 30
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ABIZHT e [ ARACONVEIE . IXIRSERGE L 7.0 BORAUE SO HES R s sh &, PRk A3 [ A
wz, HUE AN AU bR B R A AGE . LA IR Z KU .

5. &

PEMESHRRIEFE, TR B E TR R AL, ASE I EARSGE LA A
HER[AD TR A H 2% 8 5 fKVE #E 3 KRB R KR Rash A&, Rt K E s i 5 A R (]
DB HUE TR 6 /NI FR I LU, AUETE BT, JE1R s P 4 2 A 7 XX B Aty ot O B A X
Yy, RAISE) A EHSEAE TR 6 /NI Hk A MHILE . B8 EE, LR ERE BOEB™ 11 %
T BRSNS “FAE” 53R RissEIRES 6 DMk IiRE +o L. sk
MIseseas KRG, HATEILAHES K s sh A E AR T i a H 25 8 5 K7™ i, A ] BE N EUE Tl
AR R AL R G0 b DA R STTR B & AR I AR Ao AL A2k . R OBSIUE 8, LR IR
gl EALEEEREE, B TRAID X EEER, JCHR R L AL g R 2 0 it
DX, R AR E R RS, DASGE H AT R 58
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