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Using Taiwan Radar Network to Test Multiple-Radar Wind Synthesis
Method by Studying the Fanapi(2010)

Abstract

Typhoon is one of the most important water resources of Taiwan. Doppler
radar is a good observation instrument for mesoscale weather system with its high
spatial and temporal resolution. Presently Taiwan radar network have ten Doppler
radars. In this research, the radar data sets from seven radars of Taiwan radar network
during the Typhoon Fanapi (2010) land fall period were selected. The multiple-radar
synthesis method which demonstrated by Liou and Chang (2009) was applied to
retrieve the three dimension wind field of Taiwan and its vicinity area. The first
advantage of this multiple-radar synthesis method is that the wind field can still be
recovered well on the radar base line, second is that there is no need to prescribe the
top or bottom boundary condition of vertical velocity. This variation method can also
acquire the vorticity budget with no residual term, finally it has the flexibility to add
any numbers of radar to synthesize the wind field. Liou et al. (2012) add
IBM(Immersed Boundary Method) into the multiple-radar synthesis method, thus it
has the ability to deal with complex terrain, another feature is that it has no need to
change Cartesian grid into terrain-following coordinate system and reduce the error
from interpolation.

There are two methods for making background field. First is using the NCEP
FNL data directly. Second way is running the WRF model and selecting the forecast
time period wind data which has the least difference between the projected radial wind
field from model output and the observed radial wind. Both types background
provided wrong locations of typhoon vortex, the Multiple-Radar Wind Synthesis
method proved that with proper coverage of radar data, the more realistic vortex center
can be relocated to more correct position.
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0900UTC background wind and speed z=2KM 0900UTC background wind and speed z=4KM
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0846UTC 1200bg 4r dbz and streamline z=1KM
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0846UTC 1200bg 4r dbz and streamline z=4KM 0846UTC 1200bg 5r dbz and streamline z=4KM
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0846UTC 1200bg Sr—4r wind diff z=4KM 0846UTC 1200bg 7r—5r wind diff z=4KM
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046UTC 1200bg 4r dbz and streamline z=2KM 0846UTC 1200bg 5r dbz and streamline z=2KM
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0B46UTC 1200bg 4r dbz and streamline
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0846UTC 0600bg CWB ave. wind and z=1KM
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0846UTC 1200bg 7radar dbz and wind level=10KM 0846UTC 1200bg 7radar dbz and wind level=10KM
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0901UTC 1200bg 7r 15z—10z wind diff z=4KM 0901UTC 1200bg 7r 15z—10z wind diff z=8KM
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1200bg 7r cri—smeoth wind diff z=2KM

1200bg 7r ori—smooth wmd diff z=4KM

(a) T T f T rf T s s b T : T % % 7% T Ty = s o s
b pcosnocacgoge S Ved 96000 0 0 () cecascagagvan By Lol PES 0 oo o
26, 5N R 1 T, “oir il i . AR | ZBEN] & a2 ox o« < - i,n<ﬂ4,p,¢
L b ko2 2 L o€ o< o« 2 T P Lok e o2 o< o2 < O N
25N‘,v(|,y.i.LL - 4 x a4 A 4 owop 25N,¢@;&L P T 4 wom A ¥ A m
Bouoaw o e e s [ P, . . . © R
PP R R B I S P
NPT B I 4 & & b b e w oy Mt vy po A
g o LT e o L L T EC oy v ow # I
FITE AP .k}.“;,ﬁ-ﬁ At h v Rae o= o4 4 ETTTE PR S I R
LSAY_TJR- L L R )ry‘f_v R AN
—-er‘@--yv R T T /foy4< T A
23.5N,v):~<,l R 23.5NT‘¢f:., v L, TR
PUTEE R - R I P e .
P BN T L « Ao 2 aoaom

23H 5 17 23
J‘.i.\.. © w roAl e A R e a4 LIS TR L el a4
[ e R I LR o 5 45 r SRTINEE
27.50 1'\,«,. P 4 % w o m® b oA s a a4 ZZ.SN“K et e PP R S
Tl SN ¥ L bt 4Tk > 4 4 7 7oA a4 oA
N PO L e e P 3 L R
PRTTE R R G % B oA e 20N g 4 ey ! L T S I
O R R L T T T I I I T I S
> oy A o4 F e b L I T T T S S T T L T R S T T T B S S
ZIBHL & 6 4 a4 koA S K s el A 4 alkld o & 44 a4 21-5N{»,,a:i,y\‘,‘.a<7«A4AAAﬁA

W L 2
119E 119.5E 120E 1205 121E 1215 122 12050 123E  1235E T19E  119.5€ 120E 1205 121E 121 SE 1226 120.5E 123E  1ZABE
R R
10 10

®l 6-5~
LuER 2@~z 22 (b)) sE

2.10mis o %4 LR AR T

1200bg 7r ori—smooth vort diff z=2KM

11 1200UTC 5 # B %> 424 951

100
F R i
FRE o4

FHEARF

—

%
o—g‘]’]BE

5 ]

™

TRR

1200bg 7r cri—smoocth vort diff z=4KM

(a)

25,50
2450
23.5N

23N

215N

21,50

119E

B 6-6 ~

119.5C  120F

P

# -

4

120.5E

1200UTC
-

¢

121E 12156 122E

=

2@
i“a’ﬁt » A d

s\

122.5E

123E

123,56

(b)

25,50

2450

23.5N

235N

21,50

23N

119E

119.50

120E

12058

121E

124.5E

FRE RT3 100 2 R A%

I O)E B AR LD
AR

74

u DV SN s
oM I BEL LFETE

122E

1225

PV
T2

123E

123.5E

BRARZZRFRFLRE
Ao BT AT 0 - H o

ﬂé?éliﬁ °

miER LR

L E e B RS



0846UTC 1200bg 7r vort and wind z=2KM 0846UTC 1200bg 7r vort and wind z=4KM
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0846UTC 7r smooth more damp wind diff z= 2KMO846UTC 7r smooth more damp wind dlff z=4KM
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0846UTC 7r smoocth—more damp w diff z=2KM 0846UTC 7r smocth—more damp w diff z=4KM
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