Recent Improvements of KMA Regional Data Assimilation System for better forecast of severe weather over East Asia
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« How observation impact spreads into model

decided by the background error covariance(BE)

- Regional BE produced by averaging global BE over

Anal thets GLO Z13

the model domain = Basically same BE as global

one
cer s cr - . « So, may be reasonable to use similar thinning range
® Fujita’'s formulas for specifving a bogus SLP field y g g
between global and regional DA
P(r) = P — L — L
. 7 2
‘J 1+ ( Vv 21T ) Comparlson of CyC|ES with different Analysis verification (RMSE improvement rate) Observation verification (RMSE improvement rate)
: thinning range (The optimal density of BB @YY AL E) BEABHYUY] AL R)
MSLP only used for bogus ! atmospheric sounder observations in the : ‘
r: the distance from TC central position, P- : the central SLP of TC, Met 0ff|ce NWP System M L Dando A J. 7 5
Px: an estimation of the SLP at an infinite distance, & Y dp——,
Ro 2 the radius of the maximum gradient of the S5LP Thorpe and J R EyrE) . h-'-‘.i"/“f —t— MSLP | — o Y —4=—1000Z
. . . i ﬁﬁ 8 500 % o - 5002
2014. 7 case : 4 thinning ranges (40, 80, w L — e &5 -
125, 200 km) ko ' F— i SO0/ Fa —— 250N
4 2 —— — —-L 1
= P.: TC advisory message 1ﬁ5km II‘(ange ShOV\IIIed better performance | | —— Mean P oe— e Mean
- . - than 80km genera
Rﬂ - 0-4 R34kt ° .g ° y ’ &0km Bilkm 12%m 200km ° a0km Bkm 125km 200k
= P. : Background field( 34kt=3) Optimal thinning range = 125km
. e - - I 2014. 8. 7 00UTC 72 hours forecast 2014081009 KST Typhoon Halong
® Definition of Bogus observation positions &1 8 Analysis ESOT2 (40km) ESO”T (80km) ES020 (125km) . Typhoon Halong case Surveyed for 4
: “Moo 2 nalysis | 2O A (Wi 80km| TR - 125 f\ . . .
@ Depending on ? 1 \Q 7 (/| (B \ N7 \ &\ )\ g AN \ ! different thinning range
Radius of 24 knot winds({(R=24) L) = |77 y Wid ) )ik N ) Ji¢ O\ | . The f £ h Hal
= If R34>=200nm Then use Srings(A_B,C.D.E) e torecast for typhoon Halong was
O . S Y = I 120nm<=R34< 200nm Then use A4rings(B.C.D_E) significantly improved with 125 km
e ,”’___:-*'_F___G e = I R34<120nm Then use 3rings(C_D_E) and 200 km
lad 3 RS . .
ey J. -”*“'-x*m  Slow bias of typhoon not solved in
A | | 1( TC * 7 ) *x & REDUCE BOGUS OUTER RING IF BOGUS 40k d 80 k
AN &*E“t*’* WILL CROSS EQUATOR m an : m .
S e * More satellite data caused slow bias
*x_,ﬂ_____:_**___r___,,f* @ Check If Bogus areas come closer than of typhoon
P U S S S 2 degrees to each other
oo = The outer ring radii are reduced altermnately
= Still too close, no bogus data are generated for
the weaker TC.

RMSE Improvement rate (%)

<_What was Impr O|{€d> . Analysis verification Observation verification

(1) if observed typhoon is weaker(~5hPa) than model typhoon, skip bogus. . .
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< Main cases>
= Typhoon Nakri, Halong
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parameterization ' 1 data thinning) of KMA 12km regional model were improved giving better model performance.
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