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Introduction

The Korea Institute of Atmospheric Prediction Systems (KIAPS) was founded in 2011 by the Korea Meteorological Administration (KMA) to develop Korea’s
own Global NWP model as nine years (2011-2019) project. Data Assimilation team at KIAPS has been developing the observation processing system (KIAPS
Package for Observation Processing: KPOP) to provide optimal observations to the data assimilation system for the KIAPS Global Model (KIAPS Integrated
Model: KIM). Currently, the KPOP provides AMSU-A, IASI radiance and GPS-RO data for Local Ensemble Transform Kalman Filter (LETKF) and also provides
AMSU-A radiance, SONDE, SURFACE, and AIRCRAFT data for Three-Dimensional Variational Assimilation (3DVAR).

Aircraft Meteorological DAta Relay (AMDAR) is the automated real-time reports of atmospheric conditions from an commercial aircraft platform at a lower
cost relative to that derived from conventional radiosonde programs. Typically, AMDAR data include temperature and winds referenced to the location and
altitude of the aircraft. Many studies have been demonstrated the positive impact of AMDAR data on numerical model performance. Preliminary results and
details on each major processing step for the AIRCRAFT observation data are introduced in this presentation.

KPOP Design and progress KPOP-AIRCRAFT
06UTC
bonTe R , [ Cal. Pressure ]
| | Set Aircraft Env. e Altitude
—> Background Observation — B KPOP - reported as flight level or pressure altitude (PALT)
- - 8§ _______ $ - . . D | dt id ti | ‘1’ - the pressure converted to a height using ICAO atmosphere
B Observation decoder i evelope O provide optima - (International Civil Aviation Organization)
i . Background ingest . Qualified observation ! observations to the KIAPS DA Read Obs (BUFR) assumes a linear decreases in T with height of 6.5 K/km up to 11 km
o i) Tl ey T : , : assumes mean sea level Tand P of 288.15 Kand 1013.25 hPa
B Bias correction | * Background variable |, SyStemS for the Cu bed'sphere (amdar, airep, ...) : from 11 km to 20 km the T is assumed constant at 216.65 K
! in observation space | -
| gnnh:_ior radlanfzdgs) Bl - sacobians | grid model. — * Pressure recovery
g - “uality contro mode : = -1 I:)Iower(l'o - I—bas/Tmid (Z ~ Ziower ))g/Rme
- Thinni | - Currently, has an ability to l nverse i i Py S1750P0 e
I l J 4 from flight height P~ FuetC O )C "t )| oo g
' process the | or pressure altitude et T e e e
KIAPS . M.sH | Cal. Pressure
DA system Forecast - SURFACE and SONDE (Height 2> P, ICAO)
Analysis Check Lat./Lon. Check Calm-wind Check Pressure
Fig. 1. Design of KIM cycle run and brief description - AIRCRAFT (AMDAR, AIREP, ...) v \Lﬂ;‘j',_ —
£ | - Radiance (AMSUA, 1ASI) : , following sep
of KPOP elements. Flight ID check Listup Obs. F_ID
- GPS-Radio Occultation (call sign) v UNSE
AMSU-A . f hsigh s 1 X Neudy ADDED
IAS coe « Undertaken to development of 1 - (A Neuly ADDED__,
GPS'RO * aSSIm—Card ’ RTTOV C IS MHS ATMS SSMIS ag: unavai Flag: unavail Write | History _file (Add)
.+ SONDE « phys const |+ ROPP - Setup - LIS, , ; Gross QC e
* SURFACE |+« gen const |* IR_Cloud |« cluster def - AMVs (Iat./lon., wind, Hgt) -1g. 4. Block-diagram for gross-qc (L) and flight-ID check (R)
) éIrTSC RAFT e common_util * BUFR +  mk_bgf list _ «.Check
FoWEe L mpLutis $ o . fun-sorpl " SCAT wing ¢ | Iirrilri\ft- ?peee(él cl]1eck Ascent & Descent rate
AV + digpmpy . i i . .
« SCATWIND Gen —_— e submit Provide qugllty controlled Conv. Obs.-time - maxGspd: assigned by linear interpolation - 20min. from takeoff
™~ observation to (Time -2 Julian) speaq _ distance or before landing
« BG_ingest = OBS format Execute beet = Atime b - assume the aircraft is on the
v KIM-SH v BUFR ] - 3DVAR: SONDE, SURFACE, \1, - cal. Minimum distance on a sphere ground if the P is higher than
Config j gkﬂM_SE - Tools AIRCRAFT, AMSU-A Track-Check aversine formuia — oo
1 = . .
d _ a=sin*(4pl2) + COS@, - COSQ, .sin?(AA/2) 1000.0 200.0 _ A Pressure
Build L | Monitor - LETKF: AMSU-A, 1ASI, GPS-RO (Speed, R,/4c) o= 2. a2 a (=) oo oo Rate = == < 175. Palsec
Results - Observation impact study on T distance = R - ¢ LD |70 maXG;F/’gta*t"ea”‘]f i
] ° 0.0 700.0 max. rate are from
Fig. 2. Block diagram for the KPOP structure. 3DVAR In progress Var. transform
(V\)md Q ) a) OBSERROR Profile b) Thinning process — [ Val’lab|e tranSfOFm ]
SONDE -__P_'m S 1 = ﬁ‘or%ac-:;hobgerv;tign - Wind
Table 1. PFOgI’GSSES and p|aﬂS fOF Conventional SURFACE _ 7 \1’ 2 ; ¥ U= —fsin(d) & V= —fCOS(d)
AIRCRAFT — w Cal. center Lat/Lon
development of KPOP. avsuA 4 Bkg_ingest " of each T:in“ingBOX - Humidity
. ATMS — / . 100 1 2
(blue arrow denote duration on —) 5 (intp. obspace) % Cal. (0-B) Temp. RH = Qu o (DEW)/Q,,,(DIY)
IASI — P z S _
- Satellite cris F = 8% Quar war (DEW) = @ x (R, /R, Jexp(b x (T, — T, )/(Ty —c))
prOtOtype prOCeSSIng mOdUIe GPSRO I — j Bkg check i:: ; Cal. Distance (w) Qe (Dry) = ax (R, /R, )exp((T — T, )/(T —¢))
SCAT 500 ; Obs. & center TB = satu specific humidity with w
development and yellow arrow L (Dep. > TH) | v e
SSMIS ~ Cal. Obs. time diff. (w) st = Saturatea specitic numiaity witn ice
denote improvement schedule ————) > ] 1\ to the Bg}analtime) T, = 273.16K, a = 611.21,b = 17.502, ¢ = 32.19
ODB (Observation Data base) -— . o : i . Rdry = 287.0597, Rvap = 461.5250
on each prototype modu|e5) Validation / Comparison ﬁ / Thinning Temperature (0 Take best one
NRT Obs. monitoring system — -y ) ) )
e Gen. Thing Fig. 5. a) Observation error profile for the background check,
Provide to 3DVAR — —_— e n ° | n OX - - -
(resol., lat..lon.) and b) block diagram for thinning process
AIRCRAFT data assimilation impacts on 3DVAR Assign score ., 0bs. T distrbution (UI2110700) - b) niial T departure (0-8) O Finl T deparure (0-5)
. . . ° - (thinn-sco re S) s :’" ‘3 ‘ ,‘-”_“.'"'--'-"" ,- 7 ’;: J, :?'ﬁ sorn [ ; i@ ."“ i , E & 60°N 2 ‘-; T _'_ RPTST
e Data Assimilation impact of temperature (T) and wind (u, v) N L AR A |
v' RMSE difference: (CNTL + AIRCRAFT) — CNTL - negative values denote improvement of analysis field Thinning out N ,K O ex ]
CNTL: SONDE and SURFACE data are assimilated (sorting, f|ag) . | -mi T -a¥e3 | -memnzoaz1
51' U Analysis ; V Analysis 51 T Analysis o= *aor _ 20w -60;w o:“_S Vsn: .21iio' Taor
* From 101 101 10 \1' ﬂﬂﬂ]ﬂ
2012110300 o .o - Write v e e e B e S S B s
t % 25 - g 25 1 % 25 - - - - -
3012110918 = 3 %] 3 % 0 3. Block di Fig. 6. Spatial distribution of a) observed temp., b) T departure
_ S s S % s ® IJ. 5. bIOCK dlagram . : -
* 6hourintv. ° ° ° for the of raw obs., and c) final T departure with statistics.
cold start 50: 50: z: KPOP—AIRCRAFT
08 0.4 J RM;.E ) 0.4 0.8 15 1.0 -O-SVRM;-E ) 05 1.0 15 -0.8 -0.4 a N(I>.SoE " 0.4 0.8 0 ‘;P:it:ieal'd::;’:::;e i 0 ::T:; C;epe::e:d"rz inal. - - - min= -5 max- 4.9 mean- 0.178 stdv= 1043
5 U 12 V ° T - - g 00000 E
* RMSE ;i ; ; 3
¢ 2012110300 _ = 5 5 e
" - - i I “ | A M|
___ without DA - 50 S0 Difrnce (0 Diffrence 0 i
— CNTL 55 55 . . . . . . . .
B i T mmr mr - YR a— Fig. 7. Distribution of T-depart. Fig. 8. Statistics on each Fig. 9. Status of KMA
RMSE (m/s V RMSE (m/s) T RMSE (K) . . .
1 — 1 1 with vertical levels processing step oper. OPS
5 U 5 V 5 T
e RMSE 0 :‘5’ :Z
* 2012110306 _ = . . ? Summary and future plan
© “ °  Have been developed AIRCRAFT observation data processing package.
— without DA 50 50 50
T " :z « KPOP-AIRCRAFT system showed reasonable accuracy
= —= = - the statistics of KPOP-AIRCRAFT system is similar to that of KMA OPS
00000 Number of observations — T
y Comp.?“tszn Of g won : ASS'”k;"atefd o 75% ~ 800 hPa  Wind components (u/v) of AIRCRAFT are shows significant impact relative to
assimilate § o doNDE number o o 78%  m~ 600 hPa _
numberof = AIRCRAFT 2 F= 78% - 400nPa that of Temperature on 3DVAR and most AIRCRAFT impacts are concentrated
observations < observations =" = 7:360;%’ == 200 ha :
on each o000 according to i 78;0 - "0':"“‘ around 250 hPa helght
analysis time i dunaiil the pressure . :;- o ] ] ] ]
level o o an  wo ew  Planning to provide profile temperature and wind components

Workshop on Sensitivity Analysis and Data Assimilation in Meteorology and Oceanography @ West Virginia, USA 1 ~ 5 June 2015



	슬라이드 번호 1

