Assimilation of LE€SEO Atmospheric Motion Vectors iIn GRAPES

XiaominWan, Wel Han

Numerical Weather Prediction Cenf€hinaMeteorologicalAdministration, BeljingChina

Contact wanxm@cma.gov.cn

500

Introduction I
Atmospheridvotion Vectors (AMVs) have mainly derived from ) SR P <
geostationarysatellites and polar-orbiting satellites. However, there is &| * - WL IR T

gap between these two observation datasets in the latitudes zone fr¢
approximatelyoO£ to 70£ In both hemispheres. LEGEO atmospheric

700

motion vectors (AMVs) are derived in order to generate AMVs In thig ga
by using composite satellite imagery from the combination of polar
orbiting andgeostationary images. LEGEQAMVs have been produced
by the Cooperative Institute for Meteorological Satellite Studies (Cl
Thisstudy investigates the impact of IR winds from {EHEDAMVson
GRAPES (Global/Regional Assimilation Prediction System) analyseg an
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Fig.5 Verticgbrofile of mean observation error for
S)LEOGEO AMVs and FYRKIVs.The red line is for
LEGGEO AMVs, the blue line is for FY2E AMVs

(before improved) and the green line is for FY2E
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Fig.6Vertical profile of mean observation erro
for LEGGEO AMVasa function of height and

forecasts.

Data
A LEGGEO AMVs datasets used in this stody get via FTfrom the

University of Wisconsin Space Science and Engineering Center
SSELC
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The observation error of LEGEO AMVSs Is obtained according to the statistical result o

V\Pesroziers which i1s a function of @ and QA.
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Fig.5and Fig.6show the observation error of LEGEO AMVSs is larger than 4 m/s, compdre
with FY2EAMVs, howevethe observation error reduces froabout 900hPdao 700hPa.

Distribution of LEGGEO AMV data
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Figl Examplef LEGGEO IR AMVs coverage at lowl1200-700hP3, mid (b: 700hPd400hPa) and
high (c: 400hR400hPa) on August 1st 201308UTC
— — (©) (d) (3 (b)
v : | : : . «~ F1g.8 Anomalgorrelation coefficient (ACC) for the
s 10000 o W\“WAM S e S 00hPaheight for the 7-dayforecast in the Norther
) _ | and NCEP (GRAPES minus NCEP) in the Norther
= w000 i Hemisphere (a), in the Southern Hemisphere (b), | emisphere (a), in the Southern Hemisphere (b).|Tr
< ) o o the Tropics €) and in the East Asia (d) for the contr I'ilclk Ilnde dertlotetshthEEcgrétcr)@prerm}etnt andhe
l Callread_satob.F . ] | (black line) and the LEGEO (red line) experiment KSR epo S g nettion
4 | e for August 2013. SIS
) A A AR A A Fig.7shows thecomparisonof the RMSE of U wind between the GRAPES analysis and the
J Ca"S""“’b-‘T““’”Si“-‘:“e‘*'F () J— (b) —acnum danum NCEP analysis in the NH, SH, Tropics and East Asia areas. No matter in which area, the
Qualy Statisics Calloatoh. by checkF | | | GEO data hava negativampact on the analysi®nother indication of the negative impact
1 J Fi9.3 Theomparison of the observation numbey | of | FQGEO data on GRAPES in Fig.8, which showemtmealy correlation coefficient of the
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of LEGGEOQO IR windg$he red line), the number of

500hPa heightor 7-day forecast as a function of timBegardless of the SH arNH areas ,

LEOGGEO IR winds after quality control (b: the blue
line) and the number of LEGEO IR winds
assimilated in GRAPES (b: the green line)

the negative effect of LEGEO experiment in the ACC Is evident compared to the controj rt
Fig.2 Theable of Quality Control for

LEGGEO

Assimilation and Forecast impact on GRAF

DiscussIions

S

s o see e Exp.1 |Assimilatecdconventional It IS of great value to apply LEGREO AMVs efficiently with the purpose of the
(3) ol Te0enPaToonPa em 201 A 191 @ observation +AIREP +AMVs Improving the Initial fields and numerical forecasts. However, the above resul
- _ demonstrate that the assimilated of LE&EO AMVs in GRAPES has a negative
Exp.2__|AssimilatecConvaiiigiey impact on theanalysesand forecasts at all ranges. It is also noted that-GEHD
observation +AIREP +AMVSs + . . .
| EGGEO AMVS AMVs error is large, especially above 500ide¢seause in GRAPES we have the

same observation error standards for different AMWsore researcheare
neededabout investigation of the error characteristics of EEEO AMVs and
development of the new QC method for LEBEO AMVS.

Tablel Thetwo data assimilation experiments

LEO-GEO/AMV_IR

1 fo ind innovation fro
Area::lon w=0.0,lon_ e=360.0, Iat s=-90.0,lat Nn=90.0
) Level 700hPa-400hPa from 2013 Aug 1-31 average

In this study, GRPAES is the operational NWP systé
of the China Meteorological Administration (CMA).
The resolution 19.5£ | 0.5 .

The experiment period is from 00 UTC 1 August to 1.8
UTC 31 August 2013. The assimilation window Is 6.

Acknowledgement
Thank<Dr. Matthew A.Lazzardor providing LE€GGEO AMVs data.

Reference

Fig.4 MearO-B U wind bias betweebxp.1 (red line)
and Exp.2[lue line)at low (a: 1006700hPa), mid (b:
700hPa400hPa) and high (c: 400hR&0hPa) from
OOUTC 1 August to 18UTC 31 Au@@st3 (LECSEO
observation minus GRAPES model background)

Desrozierss,BerrelL,ChapnikB, et al. Diagnosis of observation, background and anadyss statistics |
observation space[J]. Quarterly Journal of the Royal Meteorological Society, 2005, 131(6X333685
LazzardM A,DworakR,SantekD A, et al. Higlhatitude Atmospheric Motion Vectors from Composite
Satellite Data[J]. Journal of Applied Meteorology & Climatology, 2014, 53(5H%&34




