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Observation Operator
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: _ o ape bpg,qe;
O level i layer (6,): N; = —+ e+ (-0)ag)
ZenithDelay; = 107° Ni(zq;,, — Za;) ! Refractivity is constant between model layer (old)

—6 (Zp;
= 107%f be.”‘l N;exp(—c(z — zp,))dz ! Refractivity exponential decay with height(new)
l

= 10_6%exp(czbi)(exp(—czbm) — exp(—czy,) ! Full layer

10° % exp(czp,) (exp(—csz 1) — exp(—CZgtqtion) ! Partial layer(station)

Model top : ZenithDelay; = 10_6%exp(czbi)(exp(—czam) — exp(—czbl.) II




Status In 2015

GNSS Stations
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DAEJ Normal Probability Plot

0.15

0.1

p-value = 0.05 ; normal

Normality test (Anderson-Darling test):

195)

value: 0.332297, mean:0.015, sigma: 0.026862
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2014.08 CNJU(ChungJu)
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Outlier £0.1 applied,

CNJU(n=254)
p-value: 0.176117, mean:0.0083, sigma: 0.039523
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Experimental description J=

* Period: 2014. 08. 01. ~ 2014. 08. 31.

- Model: UM (1.5kmL70) LOCAL

* Resolution
1.5kmL70 (UM)
(744%x928 / top =39km)
» Target Length
36hrs
* Initialization : 3DVAR

« Target Length : 36hrs

« Data Assimilation: 3D-var

* Time window: 3hrs(%1.5hr)
« Control Exp(NWP): operation(without GGPS)

(used obs- radar, sonde, surface, aircraft, scatwind)
« Expl(BC_GGPS): with GGPS after Bias Correction
« Exp2(NoBC_GGPS): with GGPS no Bias Correction

Korea Meteorological Administration
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Analysis verification

RMSE improvement rate
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Verification against Surface obs.(SYNOP,AWE
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i
Rainfall cases J=

« 2014. 8. Heavy rainfall cases

a. 8. 18. Yangsan (southern part of Korea)

maximum 1hour precipitation : 50mm, 24hour : 284.5mm
b. 8.21. Seosan

maximum 24hour precipitation :126.4 mm
c. 8. 25. Changwon

maximum 1hour precipitation : 118 mm , 24hour : 241mm

Korea Meteorological Administration



2014. 8. 18.
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2014. 8. 25.
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Rainfall verfication
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Summary and Future Plan ﬁ

« Assimilation of ZTD into KMA local area model has shown a promising

result. ETS show improvement by up to 60%.

« Simple static bias correction method was applied, more advanced bias

correction methods have been studied. (e.g. multi regression eq.)
« Estimation of observation errors
- Additional sites and faster access

« It will be applied operationally at the end of 2015.

« Application GGPS data into Global NWP system
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Quality control

Bias corrections

Height check
- height diff > 300

(O-B) check
- (O-B) > 0.055

Missing value check

Temporal thinning / Spatial thinning

Korea Meteorological Administration
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« ZHD: air mass, sfc pressure (variation of pressure)

« ZTD: TPW (variation of water vapor)

Systematic error of Observation Operator

- potential temp. & specific humidity are considered to be constant within

each layer
 Difference in height between model sfc and actual sfc of STN
; obs lies between model layers : exner P. interpolation
; obs lies below model sfc : exner P. extrapolation & 6, g of upper layer
- Delay above the model top

; Using the assumption of hydrostatic equlibrium

V of
— to u
P Ul AU P [ i
z=modeltop T g o s




Single Observation test(DAEJ)
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Diff Anal Q X=410 2014080100 Diff Anal Q (NWP—BC)X4OO

Diff Anal T X=410 2014080100 Diff Anal T (NWP—BC)x400
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