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Evaluation of assimilation application of yunhai-2 occultation data in Regional
Numerical Prediction
CAI Qifa, WANG Yegui, ZHANG Bin, LI Juan, LAN Weiren and WANG Guangjie
Unit 61741, PLA, Beijing 100094

Abstract Based on the WRF model and GSI three-dimensional variational
assimilation system, regional assimilation and prediction experiments for China’s
autonomic yunhai-2 occultation data were carried out for the first time in May 2019,
the experiments’ result demonstrated: After assimilating yunhai-2 occultation data, the
improvement for wind field and temperature field is mainly reflected in the middle
and later stage of the forecast, while the improvement for humidity field runs through
the whole forecast period, and the improvement degree of wind field, temperature
field and humidity field tends to be consistent with the extension of forecast time, the
improvement for wind field and temperature field is mainly reflected in the middle
layer of the model, while the improvement for water vapor mixing ratio is mainly

reflected in the middle and lower layer of the model, assimilating yunhai-2
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occultation data can reasonably adjust the potential height field, humidity field,
temperature field and wind field for the model, and then improve the precipitation
forecast results.
Key words yunhai-2 occultation data, 3DVar, forecast, RMS error, precipitation,
increment
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G HBER (ARG 12 33 ol 0 8 A2 3o o o A R e 2 HEL U 0 KT 5 Bk F AR S 4
S5, R RIAE B AR b e B I A AR A SE SR AR R R 22 5, A HH SRASAN[R] v B2 P R A%
ZES MFAEE R, IR EE R, PRI SRR R B, AT DAS e L A 2 T A
B R RAIRE B RS EURL CRdoil, 2012). GPS RO #RIMEL AR BA &
KL MR DR B B KB KIIFENE /N o Ehn . SRR E & AR
U (Anthes et al, 2000, EH RN GORIEE = (OIFE . = R AR EE SR, AA R
FRY S A -

K4 GPS RO M A (M35, ¥F 2 K AHLIX S5 J5 St 7 GPS #E 2 &%, 1995
£ 4 A UCAR (University Corporation for Atmospheric Research) = #§ ] GPS/Meteorology il
Ho BOASS 145 R ERE A R GBI LA MicroLabl, 57T 1 GPS ok
R AR ORI TR 7 RE . BEJE, BE L FIARIESE 70500 T 2000 4F ) St 1
CHAMP (Challenging Minisatellite Payload) F1 SAC-C (Satellite de Applicacions Cientificas-C)
it¥l. GPS/Meteorology. CHAMP F1 SAC-C ¥R — GPS #J2 ¥kl %, 4K B
A DASRE— & B M R T2k, HIX 2 GPS IR % A &, #1129 1 GPS HE R
WA (S FEAE, 2011). 2006 4F b [E & A6 [EH & 1F 1 £ R H  COSMIC
(Constellation Observing System for Meteorology, lonosphere, and Climate) % %13,
COSMIC 1 6 4~ GPS /2 BURHECAR 4L, AR T LIRBUE 2 B MR ek, ORI
T AR P RY 25 S IR AT

GPS RO #RIMBLAN: Jy—FARA BT 500 KRN B, B4R Bt 48 1w i 2 0 HF 4R
MBIRL, EHAERTPERPARE] 7T Z KN . FE GPS RO SR BEL AT LAXT #I4RI7 34T H
R, BETT OGS BURAS BE . GPS RO SRR A i 5 SR FH 25 A sl S 00N Bk, 723
BROARFRERA BRI T, 25 #i A S ris 2 n] LLEsd Abel 28kl B CR oS, 2013).
Zouetal. (1995) #l Kuoetal. (1997) 7EHEMA X GPS RO M £ L phit AT FIL )=,



T AR AR VAR NGE, S 7 BE RS S5 R . Huang et al. (2005) FMH
MM5 #53X S H: 3DVar xf GPS £ it FHEAT Rk, KIN GPS RO BLELN T & MUEs 4% 1 [
IRTRARAAT IEREM . Cucurull (20100 7E 4RO 55 Hilii -4 GPS RO i R Bk AT A
o, 25 FRTHI 0 2 7 (0 35 v A RGEAS 31 T Rk, TURMER I B LR . StEARR
(Healy etal., 2005) %} CHAMP # 2 7L T [Ffk, Tiidkialie 2B GPS 2 ULl 1 Kl e i
PRI 0] TG 2k Fi B Tk P WU 8 2 B R TR #7552 . Healy and Thépaut (2006) i1
4DVar ¥ GPS RO &5 £ ¥kl {6. 2] ECMWF ABREEA Hh, $RAL T mEmfi 2 iR E S 5, JHiE
BT XA Bl TR TR BE TR R, Rpoi) 2 B 2Bk 300hPa 3| 50hPa i EEHIX 4. ok i
& (2013) fEARRIEA R H VU4 53 R4k RS0 GPS 25 i Mtk AT Rk, a4 SR B )
& GPS Jolk i SR 5 A BRIXIIEAE 20 B . RITAREE (2014) BFXTRFMRA,
HMH GSI-3DVar [Ffb Z4Gtx GPS #E 2 MHEATIRIML, 45 RR I [FI10 )5 95 7K B TR e iff 11
BETHEYER . AR (2017) JET GRAPES [ = 4848 4 [R AL R G5t GPS 2 Bkl it
7R, ATRARDN 6 RBRAR IR 2, 4 i PR /K TR AR %

HAT, iR L 2R it 5T, GPS i BORMERUE Tk h I IR T RIFI M
MRCRANE 1. 2019 £ 12 J], HEES T H ERRE-2 ERKTHRNER RS, -2 B
JEH 6 MU EA R, T LARNRIE S KBk RE KRR . W RSN TR
B, REWE A BUE R TR SL B S B W . AR LS 2, 0 TR T BB TR
FEEAEEAEH

-2 WRVEME N E B EORE W GR, B R RIS, MARTERUE Bk
PRSI LA T T -2 MERRFEALCR, Itk 8 EHE SRS
PLFBERE, BETT AL -2 H 8 ORME BB AR PR R, AR SOk T X (A T
B, B mifg-2 HE BORNE O FEFEME R TR 7T, @ mifg-2 TR AE XIS E itk
B IR AR TR, W ZiE-2 HEE VORI AT RCREEAT RS, ol 5510 B R 3R i
%,

2 T-2 MEHEE. BB ERE

-2 R R AIRIN BRI 7 AU S B A s U 2 B, R S AR
A RIHT S AR i o AR SO SRR BE (AT R BRI AT AL, Oy TR R R RS B &
B ELL, R BT AT —E i ], R EESR R RG] T Rk
MR ZER LS (EHESE, 2015), HIRFEER| ~i-2 A TREREE T 17 LA
e, FEX AT LI, B R #EAT AL, Jod B DL — AR B Bl el o



A FHTF NCEP (National Centers for Environmental Prediction) FF& ) GSI (gridpoint
statiscal interpolation system) = #4455 [F] 1k 24t (three dimension variational analysis, 3DVar)
X zifE-2 FER TR R 34T [Ffk, GSI & NOAA (National Oceanic and Atmospheric
Administration)  JF A3 FH T NCEP V55 ik A2 7[RI R Gt s SR F A IX S4B Pl A5 500
Advanced Research WRF (ARW), WRF #30e —ANME = 4E R )14 b R/ = AR il b
MRS MRS R . MR A& 280l S\ SEL . MR IRESZ et
AR R AR, JLERC] Z BT & AT 58 5155 Tk o

AR U P 1 B B o R A DX e (R A 6, R A 1] B B2 BN 6 /N
WRF G 08 (35° N, 100° BD, K F70#Ea0N 30 km, H i 2i0N 240X 175, HH
JFHCy 35 B, BAZTE N 10hPa. RS HATT R EHE: WSM6 T %,
Kain-Fritsch =3RS 81k 77 %€, RRTM KE#a5T 7%, Dudhia BLEHR 7%, YSU L5t
ESENTT R

10°N

80°E 90°E 100°E 110°E 120°E

Bl 1 RIR X IR
Fig.1 experiment region

NT ARG FE L -2 R R THRECR, P 2019 48 5 A8 AIFRKIE— MM
Hla vkt . g st E AL, 208K CTRL Ak YHDA, k3 CTRL Hi%
S, AEHE RN R, X5 YHDA 7EiR5e CTRL [WEEAl B, 8N 7 =ifg-2 2
BORHIIRIAG, 9 26 (R A 58 il I3EAT 72 /NI i . 156 CTRL A1k YHDA f iR
25 O FLRIDAT B e 2 -2 4 2 SR IX IR ATt 1 (R ROR . PSR AT — 1K
72 /NI RIS (20 08 I CAERT, RED. kg6 Bk ] T799 BLaUEERE 6 /NS 4Bk
TR HE 7 WRF B3R 48 S Al 7 21t



ARSI A R IR AR AN 2 s i) = U 3R [FAG K 7 3, B E SefE TR 0 RLI %1 58
B — IR G RHAML AR, B2 —Dodrds, BJe 2T o drigidtiT 6 AN Tik, 55—
7y, SR 5 A LL IR A 06 BN 2K 53, SE el IR BORHFAL RS, 52— 204,
ZREEHEAT —> 6 /NI TR, R 21Nk, SRR RIS 2O BN 2 ) 5, 58
JRE =R BRI RS, BRI, BRI ADHTIZ#EAT 72 /N DX,
(7l P TR At 6 P de 2 R A E) 2200 08 1

PUEHARAL | 6 i i TR | 6 N 5 AL 3:> 72 /N

K 2 [FE TR iR

Fig.2 assimilation and prediction process
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Fig.3 The root mean square error of the decrease for experiment YHDA’s U (fig. a, unit: m s-1), V

(fig. B, unit: MS-1), temperature field (fig. C, unit: k) and water vapor mixing ratio (fig. d, unit: g



kg-1) forecast field relative to experiment CTRL
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Fig.5 The root mean square error’s distribution of decrease of 24-hour forecast of experiment

YHDAs U (fig.a, unit: m s1), V (fig.b, unit: m s%), temperature field (fig.c, unit: K) and water

vapor mixing ratio (fig. d, unit: g kg!) relative to experiment CTRL on model levels
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Fig.6 The root mean square error’s distribution of decrease of 36-hour forecast of experiment
YHDA’s U (fig.a, unit: m s), V (fig.b, unit: m s1), temperature field (fig.c, unit: K) and water

vapor mixing ratio (fig. d, unit: g kg!) relative to experiment CTRL on model levels
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Fig.7 The root mean square error’s distribution of decrease of 48-hour forecast of experiment

YHDA’s U (fig.a, unit: m s1), V (fig.b, unit: m s1), temperature field (fig.c, unit: k) and water

vapor mixing ratio (fig. d, unit: g kg™) relative to experiment CTRL on model levels
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Fig.8 The precipitation’s observation for China from 08:00 on May 25 to 08:00 on May 26, 2019

(unit: mm)
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Fig.9 The precipitation’s prediction for China from 08:00 on May 25 to 08:00 on May 26, 2019
(unit: mm) (Figure a and b are 48 hour predictions of experiment CTRL and YHDA, respectively)
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Fig.10 500 hPa geopotential height field at 08:00 on May 25, 2019 (unit: gpm)
(Figure a shows the 0.25 degree reanalysis field of NCEP, figure B and figure C show the
24-hour prediction field of experiment CTRL and YHDA respectively)
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Fig.11 The specific humidity increment field (color shadow, unit:%) and temperature increment
field (black line, unit: k) on 700hPa for experiment YHDA relative to experiment CTRL at 08:00

on May 25, 2019
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Fig.12 The wind increment field (vector, unit: m s**) and divergence (multiplied by 10000)
increment field (color shadow, unit: s*) on 700hPa for experiment YHDA relative to experiment
CTRL at 08:00 on May 25, 2019
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