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Errors in height assignment for atmospheric motion
vectors of FY-2C
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(1. Meteorology Institute, PLA University of Science and Technology, Nanjing 211101, China;
2. National Satellite Meteorology Center, Beijing 100081 ,China)

Abstract; The quality and error distribution of atmospheric motion vectors ( AMVs) derived from the water vapor band of
FY-2C meteorological satelite of China in 2009 were analysed. The results indicate that the errors of AMVs varies inhomo-
geneously in different climate zones, seasons, and vertical positions in space. Based on the thermal wind theory, we no-
ticed that over estimation in the value of height may be the dominant origin of the AMVs errors. We verified the conjecture
by reassigning the AMVs to new heights, with the NCEP/FNL reanalysis wind field as a reference. The quality of AMVs
before and after reassignment was compared with the NCEP/FNL data and radiosonde observations of international exchange
stations. It’s found that the negative biases of the U-winds of AMVs decrease explicitly from -9.73 ms ' to —=1.1 ms™",
the standard deviations of errors from 10.24 ms ™' to 4.5 ms ™", the quality of which is improved over 50% . The V-winds
are also improved obviously. The seasonal errors of AMVs are removed well. All of the improvements justify the aforemen-
tioned viewpoints. This paper suggests a preliminary method which assigns the AMVs to reasonable heights with the reanal-
ysed wind field of a NWP model as a reference, and also supplies an idea of detecting algorithm for AMVs producers.
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Fig. 1 Horizontal distribution of bias between AMVs and NCEP/FNL data (a) and (b) denote bias of zonal, (c¢) and (d) for

meridional wind. In (e) and (f), shaded area shows the number of zonal wind of which bias is bigger than 50ms ™', and the

numbers is for meridional wind. (a), (c) and (e) are for winter, (b), (d) and (f) for summer, respectively
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Fig.2

“zonal mean-altitude” distribution of bias between AMVs and NCEP reanalysis data (a) Winter (b) Spring (c¢) Summer (d)

Autumn. Shaded area shows the bias of wind velocity (units: m/s) and contour shows the bias of wind direction (units: degree)
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Table 1 Comparison of AMVs derived from the water vapor channel with radiosonded data
0 ~20° 20 ~50°

Lev Num U-Wind Component V-Wind Component Num U-Wind Component V-Wind Component
Std Bias cC Std Bias CcC Std Bias cC Std Bias CcC
700 149 0.05 0.66 NaN 0.21 -1.00  NaN 631 3.86 1.43 NaN 2.95 0.89 NaN
500 163 0.22 1.92 NaN 0.16 0.95 NaN 1316 5.98 -5.75 0.09 4.10 2.78 0.49
400 528 0.91 -0.95 NaN 1.29 0.09 NaN 7538 8.91 -9.02 0.49 6.48 1.88 0.56
300 1934 4.03 -1.46 0.44 3.65 -0.32  0.55 14345 10.22 -10.87 0.63 6.73 0.40 0.71
250 3081 4.23 -0.39 0.68 3.97 -0.39 0.60 6650 8.57 -11.32 0.80 5.90 0.06 0.81
200 1353 3.47 1.71 0.72 2.78 -0.18 0.83 1606 4.81 -12.96 0.90 3.22 1.16 0.73
150 444 2.90 4.22 0.57 2.07 -0.71 0.82 1570 5.96 -13.54 0.45 4.13 0.71 0.53
100 0 NaN NaN NaN NaN NaN NaN 0 NaN NaN NaN NaN NaN NaN
All Lev 7652 5.66 0.44 0.70 4.78 -0.58 0.59 33656 10.24 -9.73 0.67 6.90 0.84 0.70

* Num 20 9 52 35 BB, Std iREFR MR, Bias FR M2, CC AR RBGIRER T 50 ms ™' MRUE BB ; — PRI, S HRE U
BoAe 15 AULEA A CC AL Lev R BTA KU, AR ME R —NFFITH AR, F TR R U R AR 3.
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Fig.3 The “season-altitude” distribution of bias between AMVs and NCEP reanalysis data (a) and relationship between
temperature advection and wind vector turning along the height (b). Shaded area in (a) shows the bias of wind direction,

black contour shows the bias of wind velocity, and red contour temperature gradient per kilometer, in which the bold line

is —2°Ckm ™" indicating tropopause

hPa LI Eo9HRF-H, AMVs KU AH ELER SR IXU I R B
AR, R AMVs 5 B 18 2 fn . & %= 200
hPa(55) L b v, o 7 1E A A 22 , (Rl B ik
i AMVs 7 B9 %E f 55 -

FR R, X E B LR , FTEC 7 8977 1 S b
BRAE I , & Z= P00 O IE A A 22 , J 308 S F IR
o757 A B 22 () . #% bR WL L, TR RE ) HE 1R
AMVs B BE 1 R .-

2% LRI , A XU U] B i 22 /N 4
Br, IRy AMVs 1] BE48 2 . T AMVs 238
1o S T 7 R I R S R SR B DT R B e
i, BTHEN AR AT BERR f TG R s SR dE S S R M
fi&, 2T AMVs $55E (R = 75 248 i, X BB IR
= RARGUT AR A AR A KUK BRI 2 (i e

3 AMVs SEBHEERRESITHFE

LA HTIN D : AMVs fR 22 ] BE £ 2 T
R R B, (H Ak — 2P B UE. S5 UE FB R - R
AMVs 7K KUK B #ER , F1 ] NCEP/FNL X371k
HZ7 3R AMVs #5475 F 46 E , KA I
23 AR AR B i 22 2 T el DN, P R =S DR B
HatiRERBREAK.

AR5 Wi A4z Bl S R R, 93T U k1B B
BEFNTT [ ERAF AL AR LA — Bk, AR AMVs #0E
FIAIER I LRz 5% IR KA
— 2. LA— B ORGS0 AMVs 5 AR AT B
IE. RT—E RB A XS WICERI10], L7

E (I

(1) fdiff§ NCEP/FNL R37fE N2 B3, 3 T 54
i Abig AMVs JRCHE YV, , 4051 58— R 2 UK, 08
IV, Kbl 242 200 km 7K T3 BB A B 5 LKL
S — Bk R 3

(2) %aHxf V, BrEm B M —BU RBE B K
TR (BN 0.7) , NG MRV RS %, 5
WKV, 0 T RS E 5 A B 1 250
hPa 3 FEl P — Bl REUR R 19— 2.

(3) FPH R —BrE R0 O N F I R
(8 B KBS

T L3R SR AMVs K737 7 B B4
2 5 AR 5 AMVs 1522 [k % 4.
3.1 ETF NCEP/FNL RUIZ# 16 R 54 1E
3.1.1 MBS

& 4 5 BEJEEERT S AMVs 5 NCEP/FNL X3%
F R R RGBS . L 4 (a) TT 7 8, SR AMVs
5 NCEP RUMZEHK , BUR R AR, L& LAt
%70.78, RA {4 0. 60. 125 J VAL I , SR B (1 4
(b)) B B, A RARIETF 0.87, R
{ERTHE] 0. 74. IURGE B SR , JFUE AMVs R B
B 4(c)) BELMARRE R 0.53, RHH
0.41,5%H] AMVs XUE 8 /N T NCEP K&, 5 E R
S, RS (E 4(d) BAERER, AL
RERITIE 0. 74, RRAEIEFFH) 0. 74, 34 91 LA A1)
SRV 22 5K 9 AMVs B 51357 1 7 B s 5 56



78

45 2K E R

31%

360 gz 360
By = " 233
BROEEYOTE8 3073 0.87x+2022
270 : 270t R=074 -
3100 510 j 1
& 180 3 180 £
150 . o 150 %]
120} - . 120
90 hoey 90
60 b 601 5
308 . 30
0 0

y=0.53x+5.93

y=0.74x+2.85

LR,
.r"x.:

030 60 % 030 60 90120150 180210240270 300 330 360
D/®

®

e, 0t e o o
120150180210 240 270 300 330 360
D/®
@

B4 FEFIEER.JE AMVs 5 NCEP XS (a) JFih KUk
NCEP/FNL ., \A#% % AMVs

% 10 20 40 30 50 60
S/ms™!

(d

G() 10 20 40 30 50 60
S/ms™!

©

(b) WEJEXE () SRR K (d) HEJE X, B A AR

Fig.4 Scatter diagram of AMVs against NCEP reanalysis data before and after height reassignment (a) and (b)denote the original
wind direction and velocity respectively. (c) and (d)denote the wind direction and velocity after height reassignment respectively.

Abscissa means NCEP/FNL and ordinate means AMVs
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Table 2 Comparison of AMVs derived from water vapor channel after height reassignment with radiosonded data

0 ~20° 20 ~50°

Lev Num U-Wind Component V-Wind Component Num U-Wind Component V-Wind Component
Std Bias cC Std Bias CcC Std Bias cC Std Bias CcC
700 275 0.32 -0.67 NaN 0.14 0.47 NaN 3733 3.53 0.23 0.67 3.20 0.12 0.72
500 537 0.59 -0.39 NaN 0.50 0.08 NaN 6009 3.75 -0.80 0.80 3.49 0.61 0.78
400 616 0.56 0.66 NaN 0.61 -0.18 NaN 5632 4.08 -0.17 0.85 3.99 1.18 0.79
300 747 0.92 -0.09 NaN 1.05 -0.85 NaN 4295 3.8 -2.98 0.9 3.53 0.69 0.88
250 1838 2.33 -0.07 0.81 2.35 -0.52  0.67 3375 3.499 -3.05 0.95 3.12 0.80 0.89
200 1416 2.37 0.60 0.92 2.38 -0.39 0.72 1149 2.24  -1.66 0.96 1.98 0.73 0.83
150 558 1.14 1.12 NaN 1.27 -0.21 NaN 899 2.21 -1.48 0.81 2.32 0.86 0.73
100 133 0.28 1.05 NaN 0.22 -0.74 NaN 856 1.84 -1.84 0.97 1.96 1.06 0.93
All Lev 6145 3.28 0.32 0.88 3.26 -0.44 0.82 26210 4.50 -1.10 0.92 4.08 0.73 0.85

*HERRR L, 4 AMVs GIEHE] 700hPa LI, KRG
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BIEAR UK RR R ETAR T, (UE o % AM-
Vs I BE , BEA S50 15 7 it ol B R AR e M, e
THE(3).

T, mEREIREIFE AMVs 1 —iR %,
ey R G DX R0 R [R] AR R R E B BE DR
B A A E B E TR S S S R R R
77k ) SR A SR T R 7 % T g NCEP/
FNL X378k i B B R 180228, I ml s HoA R
R EEHIFEBRS A AMVs RERRE, (HE TS &
BB TR 37 1) TR BT 20 MR R A IR, (B A — 2P
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