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Tangential Wind at 3-km Altitude for Typhoon Chanthu
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FDDA Assimilates Dual-Doppler Radar-retrieval Wind

17072900 Sl OBS 6-hour accumulated rainfall 29/00~06 UTC
3000 - QPESUMS OP-NoFDDA FDDA+4h 300
6 - nofdda B : _ R—— 200
Z p
29/00 ;
mm/6h
FDDA improves track forecast by reducing ~ 20 km FDDA improves rainfall forecast by reducing the large
track error during 6~18-hour forecast period bias over the land
» Adopting FDDA to nudge DDW in the whole simulation period

(Chen et al. 2021)



Why do we adopt FDDA?

observation

1. Computationally simple
Only requires adding an additional tendency term
Don’t need the details of error covariance information ‘EDOP&
2. Keep the model solution in balance in every time step
Continuously assimilates observations into the mesoscale models through a nudging/Newtonian

relaxation approach and gradually forces the model state toward the observational state

Current observation index
Model value at

Dry hydrostatic pressure Nudging coefficient Observation value ‘l l obser_vation
Model forecast variables ‘ll N 5/ . location

) L L W2G,%,9,2, )10 (1) — g (xi, Y1zt

i f)=F £ + uG, =2

IE (x,,2,t) = Fy(x,9,2,1) + 4G, 5

I W, (i, x,y,2,t)
=1
Physical tendency term I

Spatiotemporal weighting function

» Abundant dual-Doppler radar-retrieval wind (DDW) are available when typhoon is near Taiwap



Motivation
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Configuration of TWRF

40°N

30°N

20°N

10°N

90°E {059 NGoE e Sh0°E
Domain D01 D02 1 km
Grid points 662*386 1161*676 799*%919
Resolution (km) 15 3 1
Vertical level 52
Physical scheme Goddard

Cumulus parameterization scheme

Planetary boundary layer scheme
Land surface process scheme

Radiation process scheme

Cold start initial boundary condition

Kain-Fritsch -

YSU
Noah land surface model @ -——--

RRTMG
NCEP GFS analysis D02




Variation of Track, Intensity, Radius of Vmax,,
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OP50 FDDA DDW
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6-h OPE & OPF OP50 FDDA DDW
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6-h OPE & QPF OP50 FDDA DDW
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6-h QPE & QPF
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6-h QPE & QPF
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Summary

1. Typhoon Chanthu (2021) 9/11 06 UTC was chosen to understand the improvements of
TWRF TC simulation ability by adopting FDDA to nudge dual-Doppler radar-retrieval
wind to TWRF and increase TWRF resolution from 3 km to 1 km.
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