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Abstract The conventional observations of the Korea Meteorological Administration (KMA)
and National Centers for Environmental Prediction (NCEP) are compared in the numerical
weather forecast system at the Korea Institute of Atmospheric Prediction Systems (KIAPS). The
weather forecasting system used in this study is consists of Korea Integrated Model (KIM) as a
global numerical weather prediction model, three-dimensional variational method as a data
assimilation system, and KIAPS Package for Observation Processing (KPOP) as an observation
pre-processing system. As a result, the forecast performance of NCEP observation was better
while the number of observation is similar to the KMA observation. In addition, the sensitivity
of forecast performance was investigated for each SONDE, SURFACE and AIRCRAFT obser-
vations. The differences in AIRCRAFT observation were not sensitive to forecast, but the use of
NCEP SONDE and SURFACE observations have shown better forecast performance. It is
found that the NCEP observations have more wind observations of the SONDE in the upper
atmosphere and more surface pressure observations of the SURFACE in the ocean. The results
suggest that evenly distributed observations can lead to improved forecast performance.
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Table 1. Current obtainment state of observation data at KMA (Korea Meteorological Administration) and simple description. u
is zonal wind, v is meridional wind, T is temperature, q is specific humidity, Ps is surface pressure, TB is brightness
temperature, BA is bending angle, and PWV is precipitable water vapor.

Observation Variables Details
type used in DA
SONDE wv, T, q TEMP, PILOT, Drop sonde, anfi Wind Profiler.
Upper-air observation.
SYNOP, BUOY, SHIP, and METAR.
SURFACE u v T, g, Ps Measured observation near the earth surface.
AIRCRAFT uv,T AMDAR and AIREP. Aircraft-based observation.
SCATWIND u, v ASCAT (MetOp-A/B). Ocean wind vector at 10 m height.
Geostationary wind (COMS, Himawari-8, GOES-15, and Meteosat-8/10/11),
AMV u, v Polar wind (NOAA-15/18/19, MetOp-A/B, Terra, and Aqua),
and LEOGEO. Wind vector derived from satellite.
ATOVS AMSUA and MHS (NOAA-18/19 and MetOp-A/B).
AIRS AIRS (Aqua). Microwave
ATMS TB ATMS (Suomi-NPP). radiation
AMSR AMSR2 (GCOM-W1). observation
MT-SAPHIR SAPHIR (Megha-Tropiques).
TASI TAST (MetOp-A/B). Infrared
CSR TB CSR (COMS, MFG, MSG, GOES, and Himawari-8). radiation
Cils CtIS (Suomi-NPP). observation
GNSS RO BA GPSRO (MetOp-A/B, COSMIC, GRACE-A,
(= GPSRO) TANDEMX, and TerraSAR-X). GNSS
i observation
Ground GNSS PWV Ground GNSS. Zenith Total Delay (ZTD) and

Slant Total Delay (STD) observation.
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Table 2. Pre-Processing method of KPOP on conventional data.
SONDE

Processing method SURFACE AIRCRAFT

Quality 5~1100 hPa level only - 10~1100 hPa level only
control O-B check based on observation error
Correction ) Height adjustment both observation )
and background
Temporal 1 hour 1 hour -
Thinning ~ Horizontal - 0.5° 0.5°
vertical - - 12 levels
Psfc - 80~130 Pa -
Wind 1.6~2.5ms™' 1.7-2.5ms™ 1.7~32ms"'
Observation T 0.55~2.0K 1.8~2.0K 0.8~1.5K
Error RH 5~14% 10~13% -
Q 0.012~0.5 kg kg™ 0.003 kg kg™ -

(according to level)

(according to detailed observation type)

(according to level)

Table 3. Summary of experiments.

. Conventional data Satellite
Experiment
SONDE SURFACE AIRCRAFT data
CTL KMA BUFR data
EXP NCEP PrepBUFR data
EXP1 NCEP KMA KMA
PrepBUFR data BUFR data BUFR data KMA

Expa KMA NCEP KMA Buff data

BUFR data PrepBUFR data BUFR data
EXP3 KMA KMA NCEP

BUFR data BUFR data PrepBUFR data

2IHE BASAL A58kl El 3
(European Center for Medium-Range Weather Forecasts, wk
ECMWF)ollA A|F3= IFS (Integrated Forecasting &+ <
System) A4 *H(ERA-Interim; Berrisford et al., 2011)
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Fig. 1. Global distribution of u wind before KPOP processing for (left column) CTL and (right column) EXP, for (a, b)

SONDE, (c, d) SURFACE, and (e, f) AIRCRAFT at 2017.03.23

observations based on wind speed.
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Fig. 2. The same as the Fig. 1, but for the u wind after KPOP processing.
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Table 4. Mean RMSD and improvement rate of each experiment during 9 days (from 2018.03.21 0000 UTC to 2018.03.30

1800 UTC).
Experiment CTL EXP EXP1 EXP2 EXP3
u 2.56836 2.54921 2.55791 2.55470 2.57254
v 2.50369 2.47999 2.49038 2.48909 2.50393
Mean RMSD T 1.14291 1.12542 1.13584 1.13304 1.14330
q 0.54879 0.54446 0.54818 0.54345 0.54949
Ps 2.40511 2.26406 2.39457 2.27091 2.40634
u - 0.74565 0.40689 0.53186 -0.16257
v - 0.94667 0.53146 0.58294 -0.00974
Improvement rate
relagve to CTL (%) T - 1.53051 0.61856 0.86319 —0.03423
0
q - 0.78811 0.11094 0.97236 -0.12826
Ps - 5.86483 0.43831 5.57991 -0.05104
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Fig. 8. Time series of vertical RMSD difference between CTL and EXPs against IFS for u, v, T, and q. Red color means that
EXPs shows better forecast performance than CTL.
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