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Relocation Scheme
(on eta-surface, maximum to 4 tropical cyclones)
1) Apply filter scheme to get basic flows itter out L< 1200km)

2 Compute perturbation fields as the residual of the basic flow from
total fields

(3) Interpolate eta=.85 perturbation wind to typhoon centered polar coordinates and

compute azimuthally averaged tangential wind profile

at 24 directions

4) Determine the typhoon edge iocations,

From the starting location, search outward at 24 directions to find the first place that
a. V<6 m/s and dv/dr <4x10°%, or b.v <3 m/s until 800km end

) Compute non-typhoon perturbation fields by the 2-pass

Barnes analysis
) Compute typhoon circulation as the residual of non-typhoon

circulation from the total perturbation fields



Skip the relocation scheme when:

1. The distance between ® (obs — firstguess)
<1 grid
2. The Max. wind of ® < 15m/s
3. The ® center is too close to domain LB
< 300km
4. The ® center is too close to land ( >10m)
< 200km ( for eta-coord.)
&>




Flow chart of typhoon relocation
iIn CWB WRF

Relocation
(U, V, T, QVAPOR, PSFC)
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CWB WRF

WRF-ARW Version 3.0.1

-  D1: 45-km resolution
Domain of CWB WRF e

e D2: 15-km resolution
184X196
e » D3: 5-km resolution
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total flow at eta=.49 (JANGMI)
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perturbation flow at eta=.49 (JANGMI)
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basic flow at eta=.49 (JANGMI)
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typhoon circulation at eta=.49 (JANGMI)
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TYPHOON JANGMI (PSFC)

Surface Pressure
Before (Black) VS After (Red) Relocation
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TYPHOON JANGMI (MU)

MU (perturbation dry air mass in column)
before(black) & after(red) relocation
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wind before(black) & after(red) relocation at eta=.85
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wind before(black) & after(red) relocation at eta=.49
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TYPHOON JANGMI (PH)

PH (perturbation geopotential) at eta=.49
Before (Black) VS After (Red) Relocation
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The best trackscws) and forecast trackSwithout
& with relocation) Of Typhoon Jangmi

(16 cases)
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The simulated typhoon track errors and the
percentage differences of the track errors
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Comparison of the simulated tracks
between typhoon relocation experiments
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Analysis of Sea Level Pressure
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Zonal cross section of potential temperature (contour) and
relative humidity (shaded) cutting through typhoon center
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summary

[1 For the typhoon relocation method, the
atmosphere flow of the first guess is
decomposed into basic flow, non-typhoon
perturbations, and typhoon circulation. The
typhoon circulation then can be either removed
from the first guess or relocated to its
observed position.

1 In the comparison of the difference from the
WRF 3DVAR Iinput with and without typhoon
relocation procedure, the variables were
relocated only around the region of the
typhoon circulation and the typhoon center was

close to the observed position.



summary

[l The simulated typhoon tracks are considerably
iImprove in all of the forecast hours. In
particular, it reduces the adjustment for the
Inconsistence with the model dynamics and
physics in the earlier integration periods.

1 With the typhoon relocation, large errors in the
first guess fields due to the position error are
eliminated and the analyzed typhoon
circulation is much reasonable without twisted
centers.
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