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Evaluation of assimilation effect of Yunhai-2 occultation data in global numerical weather
prediction model

WANG Yegui, ZHANG Bin, Li Juan, CAI Qifa, LAN Weiren, Guo Xianpeng, and Wang Guangjie

Unit 61741, PLA, Beijing 100094

Abstract Based on T799L91 global numerical weather forecast model and its four-dimensional
variational assimilation system, the assimilation process of Yunhai-2 occultation data is
constructed, and one month assimilation-forecast experiment for Yunhai-2 occultation data was
carried out in July 2019, and the evaluation of the assimilation forecast results for East Asia,
Northern Hemisphere and southern hemisphere shows that : In the global numerical weather
forecast model, assimilating Yunhai-2 occultation data can effectively improve the accuracy of the
forecast field. With the extension of the forecast time and the increase of the forecast days, the

improvement range gradually increases. In the 72 hour, 120 hour and 168 hour forecast with
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longer time effect, the assimilation effect of Yunhai-2 occultation data and GPS occultation data is
similar in the middle and early days, and the assimilation of Yunhai-2 occultation data is gradually
better than GPS occultation data in the middle and late days. With the increase of forecast days,
the advantage of joint assimilation of Yunhai-2 occultation data and GPS occultation data
gradually appears.

Key words Yunhai-2 occultation, GPS, assimilation, global numerical weather forecast model,
root mean square error, correlation coefficient
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Fig .1 The anomaly correlation coefficient of 500hPa height field in East Asia for each experiment in Table 1 (0.6
is the reference value of available forecast, and figures al-a4 are the statistical results of 24-hours, 72-hours,
120-hours and 168-hours forecasts respectively, figures b1-b4 are the average statistical results every 10 days for
24 hours, 72 hours, 120 hours and 168 hours respectively, and figures 2 and 3 are the same)

Bl 1 935188 £F A< L IX ] 500hPa 5 BE37 BT MG R B, (K] al-ad g 24 /N 72 /N 120 /AT 168
NETIZH SR, v T TSR R AR RO AL S, B b1-ba 25 T 24 /NI L T2 /ML 120 /N
A 168 /NFAH NI AERS 10 RAFHgeit a5 R, Hebal 10 RAGERETH, thie) 10 RAARFM. &)a 11 RAQ
KW (12 EmES k. XTHE al-ad. bl-b4, ATLLEHARX T 1 (L, THD, Wi 2

(gt TRED LR T2 R4 TR AR BE 1 50 22 BO8eA WY B 0 KBl PR A& 3y, e b e IR
FHOC REOCRE AR 100 2 B S, JUHEZE b1, b2 rfv 24 /NIFAT 72 /NI 2 TR aT DO T ), X
RYIRE A HR 0BRGN, [FI6 GPS #E 2 SR BRI AW X ) il R R — € st e . A =it



2 ERNBRFRA S, A TR% 2, %3 R0, TNFED £ 24 /M. 72 /ML 120 /N TR
TR OG R AR B A i (18] al-a3), X AIE] b1-b3 MIFIggi it 4 R rT I A, JUHRAE
TR IRRIUE NI, 1 168 /M TR, B T MBI HECE IR (K ad), BAK LR 2. 3 MTHRAL
K2 (B bd), ZERMF -2 FEERIM TR REWS U — DA A S Bk A XA 1, 5% 3
FE P RTSEET AR ¢ R EORA ROV W R A0S, (B EBA e Tulie 1, XRPARILX[FL -2
B FRNDEME T GPS HE AR BRL . AHXS T30 1, 3R56 4 A T =ifg-2 MR T RHAL, W58 4 G
sk, TR ErARR PR REGRG BN, TURCR G, RRMIA S RGP A -2
BRI BORHFALL,  RERSUE— DA AU s AL X R PR AR, it ) T Bk Rl = ifg-2 FER RN BRI AN
GPS LRI BRI Rk .

996
. s -
. m | .
. . ._\.__—’
o 984
0.98
006
0.976
085
0972
oed N o0&
0.968
= (al) oser (b1
082 oL
1 2 2 45 6 7 8 9 1011121314 15 16 17 18 10 20 21 22 23 24 25 26 27 28 20 20 21 - b b
B
—e—T7B8  —e—TTER-GPS  —e—TTBE-GPSTYHZ TIeeH  —e— AIRSRE —e—T700 ——gm=T700.GPS e T700-GPS+VID TI90+YID

f\‘_‘ # 0.938

’: ‘H{\\ /v 0952
gw A A 2

(a2) e (b2)

‘.1 2 3 4 5 6 T & © 101112 13 14 15 16 17 18 10 20 21 22 23 24 25 26 27 28 20 30 31 : '-___'__C '____'_:C ':__'_5_
EES
—e—T768  —e—T7E0-GFS  —e—TTBO-GPS+YHZ TIBOYH2  —e— TIRSFE ——T700 —mge=T700.GPS =——g=T799.GPS+TED TI90+YID
1
0ss 0.88
3;\ 0.86
SBAS e
"] 0.84
- AN L~ 0.82 AL
o o 0.8
oss \ 0.78
08 v 0.76
oss
N 0.74
ois (a3) 072 (b3)
04 0.7
123 45 7 8 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 7.1-7.10 7.11-7.20 721-731
=5 o -

—e—T780  —e—T7B8-GPS  —e—T780-GPS+YH2 TIRBHYH2  —e— TASEE —=T799 =—@=T799-GPS ==@=T799-GPS+YH2 T799+YH2



. /\"“"/\s\ 072
. 0.68

s

{ 0.64

04 / 0.6

. 0.56 -

" ¢ 0.52

01 0.48

o (ad) 0.44 (b4)
01 0.4

1 2 3 4 5 6 7 8 0 101112 13141516 17 18 19 20 21 22 23 24 25 26 27 28020 30 31 7.1-7.10 7.11-7.20 7.21-7.31
B
—e—T708  —8—T7OD-GPS  —8—T700-GPS+YH2 TIGH2  —e— TIASEE —=T799 == T799-GPS =@==T799-GPS+YH2 T799+YH2

K2 31 h BRI AEIL BRI 500hPa i 237 FEFAH 5 R 4

Fig.2 The anomaly correlation coefficient of 500hPa height field in northern hemisphere for each experiment in
Table 1
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Fig.5 The root mean square error of 850hPa wind field in northern hemisphere for each experiment in Table 1 (unit:
mst)
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