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Study on Improvement on the Model Initial Field by

Manual Correction of Potential Vorticity

GONG Yu XU Jun DAI Kan YANG Yin YANG Shunan

National Meteorological Centre, Beijing 100081

Abstract: Faced with a series of limitations in developing numerical weather prediction model, a brand new
conception of forecaster data assimilation (DA) has been put forward. That is an organic combination be-
tween weather forecasters’ irreplaceable ability and numerical weather prediction. The improvement on the
model initial field by manual correction of potential vorticity is coincident with this conception. By utilizing
the principle of correspondence between potential vorticity (PV) and water vapor image (WV) observed by
satellite, forecasters can exam the model and manually correct the distribution of PV, and use PV inver-
sion to obtain a well developed model initial field. This technology has been proved efficacious in opera-
tional work in some countries. This study takes use of the principles mentioned above to achieve the whole
technology and use some experimental results to show the technical processes.

Key words: potential vorticity (PV), satellite water vapor imagery, potential vorticity inversion, model bi-

as correction

B TR T (2 A1 127 R R R R

I A R D 1 BRI G TR B R . 1E 2015 4E 7 IR i
T N RiE o) W “Wﬁzm DA [ty B 2 4 %

B BB S R A BURIE >~ B PR (KK, 2015) . “HidR S DAY ) T DA 5

B ORE A AR ERIREC NI PSS 7 & TR G B TR 8 0 — 26 K5 e B R

 NEMAT I (R ORI T (GYHY201306002) % B)
2016 4F 3 A 10 HULHi: 2016 48 11 A 7 HilB &/
H—1EE H T FENFRSHM LAE. Email: heygy@live. cn



512 3 BT NTITIE AL SR 48 5 BORBIE S 1499

S Wik (numerical weather prediction, NWP) £ =,
2 oy I B B DR AT HEAR . ISR AR DA R
15 B R E 15 B A LSS A 0 S E0R B T
iz 01 5 AR AR A 9 L AL B BT AL . A BTN
5 NILTT AL it o5 A A X T A 3 A o i — e gt
AU ER TR 01 DA R . &5 R A% O R R
I T A AL it THT 5 TR 7K VR PR R 0T 10 G 28 e A 1Y
A TP R SR D UL T R ] 2 e e A P
A5 b A B 43 B 1 S B TR DL 32 00 M A T
i BE Sy W] NWP 19 2% W& & 09 Ff s 2517 A HL Y &5
B TS5 B R TE B A i M BB . AR X NWP i
e MERE A BT IR A A 8 1% 07 B BRSSO
e 03 AE 52 I A B R AT R A AR L SRR T
NWP A5 B0 “ i 3807 58 1%+ 20 A B TR R R
SRR 55 1Y =L R IT

T3 KCPROUR I P A5 1) O e B e T H AT AR R
i J2 KRB g R 00 AR B I B 3 248 K3 4
BAH 5 B HiE T AR IE B KR E RS
HREA K FR . BKREGN T RARE 2 Ko #r
A 5 it A5 2 T DRI X DA R BT R B G s O
AR 28 H R A R S AU A DB 51 i X )2 T
By 5w B8 B AR S5 . R B AUBE LA Ab
M ABEPE IR I L AL TR AR IER Z 8 A
EARLF B XTI R R R A, 2007 R R 55 ,2014)
824 1.5 PVU 83 2. 0 PVU S5 47 168 16 19 =
BE AT LASS G- b S B 3y 7 68 a0 J2 TOU 1) 35 A8 DA TG 4 25
L8 570 1 2R . KRR B IX AL E S
AL 43 A0 HEAT L3 B A K VR LS A I DX AR X
ey 3 T 7 T8 S DX O 2 TSl ) S i X80 Z )
VT L, AT DA 3 A5 X0t T R AORBEE 2R 40 1 Pl i ik
585 07 B S RRAE 5 TR AVR R B 5 XA 8 23 Al AT
Pl 258 AT D 2 A 22T ) R 0 L 3l % )2 IO e 1
J5 CREASL 8 ThT ) AR PR R bW B8 5 1Y) b 7 2 5 L
B o DA T G 6 A 0 T T BR Y R IR = R S8 Y
fAE O, AL PLE A X OC F& L I IFRE T — B4R
) B O PR 1 T A A B i A NI — 25 1T
T PR 2R BE 5 T AR A A fE RS, 2008 95
AL 2014 A AR S5 . 20125 X /P45, 20145 BR B R
2£,1998) ., Hoskins 4§ (1985) M BE 3¢ b 42 787 5 B
by ) 3A 77 I8 ST PR S 4 L LE T R — o AR R A
B B0 30 RE DA 25 22 1 50 88 Joit s 0 A1 ST AH B
PR R s R B2 3 o R it B AT B . BT ek
AL 5 TR K IR EHMR 14 He 3T e AR A7 i . B
AT S A e e A SR R XL A i S i B

FE¥ T T E A B B K B A E b X R
RN Ry o 3 S S VAN £ @S
(Hoskins et al, 1985;Georgiev et al,2001),

1 J5 kit

L1 ATITEfMR#EA TR R ARGEE

N TATIEAL I (PV) B k48 3 F 4R (9 TR i e
DL 1o HA e 3l i 2 LR 5 7 A AL R K
6 XU A A e R A A 6 s S XL 5 L X 3
xRS PR PV A5 TR R ORI P R (WVD 1 320
Xt b A AR SR 22 ) Ll ad PV AT WV 30 56 &
N LS PV B EUE # PV A7 07 i S 8 5 5
T LA 08T (14 TR - I T s 21 e 2 4 A 4R
R .

o)
7 |\ B rreagmwv]| e PV
B ey | (R [ER) [
51X 2 Jrifty 15}
JGi P i
W&k, 5 3D PV E'ail H
| [PYULS s B
DEE s
{5353
( ) L I )
Y Y Y
[N Y oo AN LITIEPV PV i

BT N EIT IR A it e e A 2 T4 3 R I 4k i e
Fig.1 The flowchart of manual correction of potential

vorticity on the model initial field
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(a) before correction, (b) after correction
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