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Introduction

KMA NWP System & Observation Usage




P ementation Background of KMA
” TN\ NWP System

“* KMA has operated the Global Model since 1998

+ Replacing NWP system from GSM to UM at 2010
= N320/L50(~40km/top=60km)
= Global D.A. cycle for UM including ODB implementation ('08~10)

= QDB library gradually upgraded(‘10~‘12) : observational data usage is rapidly increasing

+» Global & Regional Model Update using UM (‘11~12)
= Resolution upgraded (N320/L50(~40km/top=60km) > N512/L70(~25km/top=80km))

= Adapting Regional D.A. system & Ingest Local/KMA operation data(COMS, Ship(auto-sonde),
AWS, light house, ocean observation station)

* Forecast Sensitivity to Observation using Adjoint Sensitivity method based on
UM (*12~)

\010 KMA has started to develop the our own NWP system (‘10~’19) /
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|story of KMA NWP' system

odel & Computing Infrastructure -
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Global (UM)

* N512L70/ 4DVAR
(~25km / top = 80km)

+ 252hrs (00/12UTC)
72hrs (06/18UTC)

* ETKF ensemble (24M)

®* SURFACE(synop,buoy,ship),SONDE
(temp,dsonde,pilot, WPF), AIRCRAFT
(amdar,airep) SCATWIND(ascat), IASI,
AIRS, SSMIS, ATOVS(gtovs,rars)
SATWIND(mtsat,goes,msg,met7,coms,
modis,avhrr), GPSRO(cosmic,gras)

Regional (UM)
* 12kmL70 / ADVAR
(0.11°x0.11° / top=80km)
» 72hrs (6 hourly)
+ Same as Global UM
except hi-resolution ascat
add some local observations

AWS, AMEDAS, IEODO ocean
research station, research vessel

Local (UM)
" « 1.5kmL70 / 3DVAR

(top ~ 39 km)
* 12hrs (3 hourly)

* SURFACE(synop,buoy,ship),SONDE
(temp,dsonde,pilot, WPF), AIRCRAFT
(amdar,airep) SCATWIND(ascat)

add local observations
(RADAR(radial velocity), AMEDAS
AWS, IEODO ocean research station,
research vessel, local buoy,
lighthouse station)




Ratio of assimilated data w.r.t. UKMO
46% (April 2009) > 90% (May 2012)

Before UM (conventional data/20,0

00pts)

ME

After UM (conventional & sat data)/120,000pts)
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tion Received & Assimilated
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come from satellite measurements
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Regional DA impacts
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-\ oduction of Regional DA

East Asia Domain
tem NO DA Regional DA ‘ | I
(cold) (cycle) I
Model version 6.6 7.7(7.5) |
DA version 23.4 26.1 D
H resolution 12km 12km
V resolution 38 layers 70 layers
Domain T 39km 0
Test periog: &Pmmer: 2010.6-5 / Winter: 2010.12-?0”2
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m mpact of Regional DA

Regional Model (3-hour accumulated precipitation)
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* Improvement rate per elements (levels)
= (control RMSE - DA RMSE) x 100 / control RMSE
* Average improvement rate = Mean of the improvement rate per elements(levels)
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Observation System Experiments
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-\ COMS Impacts

« COMS : Communication, Ocean and Meteorological Satellite (Korea)
* Preparation for application of COMS AMV data to UM system (OPS / 6 hourly) is finished
 Testing for implementation of hourly COMS AMV data is on-going

NH_500GPH(6/1~30) ASIA_500GPH(6/20~6/24: Typhooncase, )
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COMS2  +03h/3600s  COMS(QI90)+MTSAT(QI85) T I i

COMS1: 2 hourly local COMS(T-2, T+0, T+2) + full MTSAT at T+0 MTSAT+COMS
COMS2: 1 hourly local COMS(T-3,T-2,T-1,T+1,T+2,T+3) + full MTSAT at T+0

= Neutral for NH and improved for the typhoon case in Asia region
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¢ The forecast tracks of Typhoon “DIANMU” are quite different
between 8. 10. 00 UTC and 8. 10 12 UTC

TYPHOON TRACK PREDICTION by NP Node| TYPHOON TRACK PREDICTION by NWP Hode|

Korea Meteorological Administration(KMA) Korea Meteorological Administration(KMA)
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o Imporved typhoon track by adding obs
- Reduced error by 19.45 km
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¥aditixe data test for Typhoon track

Typhoon Track Error

450
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100 =
a

+06hr +12hr +18hr +24hr +30hr +36hr +42hr +48hr +54hr +6&0hr

M Total

o The experiment with all data shows the best result

o The impact of aircraft per data volume is noticeable

o Scatwind shows smaller and larger error in early and last forecast time
o ATOVS and IASI contribute the positive impact
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Preliminary results of Adjoint Sensitivity
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Forecast Sensitivity to Observation (FSO) calculates an aspect of forecast error
reduction due to analysis

(Negative value means error reduction and then it means a good impact)

a
a %
X fa
ty f ajﬁl\/t
Xt

} "

t
b
X

t fb
0/\ \/ X W = &Ntfa - aNtfb
|

t—6h ) t = 24hr

S5 :(&N)TC(aNtfa_&Ntfb):(éyo)'réyo S~ MK&°®  &° = KTMTC(&tha_abe)

M : Linear model K : Karman Gati)n 5fy°: innovation 5}7" : observation sensitivity
a

Xb: background Xa: analysis Xf X ' : forecast from background and analysis respectively
t,: analysis time t : forecast time

o0J is a decrease of the global energy norm error(24hours) due to analysis and negative value
means reduction of forecast error and better performance.

(Reference : Met Office VSDP 63

Copyright by Dr. Joo (will be presented on Thursday%
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€ase study of Observation Sensitivity
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Summary
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—k Summary

o The development of data assimilation technique (4DVAR) and huge
increase of observational data play an important role in model
performance. Super computer make it possible to run 4DVAR system
operationally.

o The impact on analysis depends on the choice of observation.

o Generally the more obs, the more impact on analysis. But Synoptic and
aircraft shows relatively great impact with even less number of data

o Track error of typhoon is enhanced by information of steering wind due to
addition of data around typhoon

o More impact studies of the observation are needed
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