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4DV AR Numerical Simulation Analysis Using ATOVS Data
and Asymmetrical Bogus Data on Landing Typhoon Weipha
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Abstract: An axisymmetric Bogus vortex at sea level was used in the traditional bogus data assimilation
(BDA) scheme. This vortex could not accurately describe the specific characteristics of the typhoon. The
reasonable elements of the background field were discarded. And, the assimilation of thermal and humidity
elements, and the impact of the large-scale environment, were not taken into account. Thus, an asymmet-
rical typhoon bogus method with blend information from the analysis and the observation is brought for-
ward while the impact of the subtropical anticyclone is considered as well. Then the fast radiative transfer
model RTTOVS is planted into the adjoint model of the fifth generation NCAR/Penn State Mesoscale
Model (MM5) to assimilate the brightness temperature and Bogus data based on the four-dimensional vari-
ational data assimilation (4DVAR) technique. A group of BDA experiments on landing typhoon “Weipha”
for 48-hour simulation are studied. The Bogus sea level wind and pressure, and the multi-satellite and
multi-orbital ATOVS data are assimilated. The Noah land surface model is employed in simulation. The
results show that, the BDA scheme which assimilates Bogus data alone transmits the Bogus information

from the sea surface to high layers, and an asymmetrical three-dimensional circulation assorted with the
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model is brought out, the temperature is indirectly adjusted in whole layers, and a warm-core structure is
strengthened. Whereas, the adjusting of humidity is deficient, the environmental fields outside the ty-
phoon area cannot be adjusted well, and the improvement of track forecast is not obvious while the intensi-
ty forecast is greatly improved; The employment of Noah land surface model can improve the track forecast
after landing; When ATOVS data are assimilated, significant adjustments are made on the humidity condi-
tion and environmental fields, lots of mesoscale information is reconfigured, more precise typhoon circula-
tion and more precise thermal and humidity structure in the initial field is obtained. And the advantage of
BDA scheme in track and intensity forecast is maintained, the precipitation intensity in forecast is increas-
ing, and the precipitation location is changed.

Key words: numerical weather prediction, typhoon initialization scheme, 4DVAR, asymmetrical typhoon,

ATOVS data, typhoon simulation
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Fig. 1 Latitudinal vertical profile of temperature (solid) and horizontal wind

(dotted) along the typhoon center in initial field

Temperature Unit: K; wind unit: m * s~ !, (a),(b) and (¢) correspond to Schemes 1, 3 and 4

B 2 4 TR 3.4 #R I %] 600 hPa % [ T
R aWAKERE, AT KE ATOVS TEE R
HEAWAKGEERTHE 3. NERWHREHTE

TRVORE S TR B OO A R
o MKt U BEAE £ XU R RS Jey 3 DX 3 7 Rl i T
FA WP BT R Bk A . X 2



%5 =

TR ATOVS BERHFITEE X TR Bogus BTk X% [l & KA M1 ADVAR BUE M2 47 17

22 ]UIE [ A 7 sURB B s A Ak Hh TR 8 RS
M. 5 2007 42 9 A 18 H 02 i (L ATH) 1Y
Wzm 5 AR PR = B (B M L BORE - m WK
oA 5 B A BA —E R N . Az [ K g A
K his A B e 2 2 PUE K TR SR AT R AR

39°N LE)
33 ﬁpﬁ 2.7
2.4
2.1
27 1.8
1.5
21 1.2
0.9
0.6
15 0.3
9
135 145°E

X BEAS R IR BT 45 A R T I B L o Bl T ORR
JE 7 B AR B b /N RO 2 WK 0 A Bk P 2 4R
O. [N Bogus BRI ) A1 2 4600 45 L O 56 4
B R B T X S 8 2 R K S O A 2 R

105 115 125 135 145°E

B2 7% 3T R 4MHIRI %] 600 hPa 4 KT 1Y = FI KR A H (B2 :0. 001 ke/ke)
Fig.2 Cloud water and rain water of Scheme 3 (a) and Scheme 4 (b) at
600 hPa in initial field (unit: 0. 001 kg/kg)

K3 25 TR I AL 12 /NI 45 B i 485 B X
HO LI 26 T BRI . 3 A R 12 /i
JETE A KO MR e — N iR R . TR 1
HPAE I8 25 A8 AL AS BB AU PR B 5 KU A8 5 7 58 3 0
S 41 IAE R 2 R 2 A7 AE W6 A & s AR )2 ol B
LR 9, HmFEZE:s % 4 FRE T AR
FIA G HEE Y 577 % 3 A BT A [R] FE 454 40 iR 14 90
s b RO B, BLTE 5 )2 b )2 RUIR 2 45 43 50l
BT EE G T 2O EE R TARZ . AR
VE R — 255 R B) I 28 FA D) 24 P 5 i ) $1

200 §

=600

T A E PR S W A XU R R R A e i
JE S SR AT AE — AL (PO I 2 AT X R
JEARTZE SURE P i 1L 14 2 82 BIVAT ) °F & KU K e
W53 3 AR T B X &R, PR ol & XAk
PR B IS T e S DR VAR 2 B R DS I e O AT ]
Jr g A AL R RN T O S 3. RS A 1K
22X B, T3 Ak AN TR TR0 R B %) ATOVS
GO U2 IR 5 AT L 15 D0 - 400 12 /i s TR BT
FHE R E @G RAMEEL R T 6 X AHES .

24— 126 128°E 11— 118 24— 126 128°E

Bl 3 B 12 /NEHS B g & KO 1 07 0% 4 1) 28 . 4 TR
Hf . PVU ;(a), (b) . (ORI % 1.3,4

Fig. 3

Latitudinal vertical distribution of potential vorticity (PV) along

the typhoon center after 12 hours of simulation

unit: PVU. (a), (b) and (c¢) correspond to Schemes 1, 3 and 4
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