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1 2001 TC
TC 00h 12h 24h 36h 48h 60h 72h
0101 5-11-00:00  CIMARON 235.9 208 .1 66.5 271 .8
o101 511-12:00 CIMARON 232.9 980 901 2043 4 s o 2039 138.6# '02€
0101 5-12-00:00 CIMARON 186.3 169.7 286.0# 208.1° 8
0101 51212:00  CIMARON 174.8# 20907 o) 54 20197 005"
0102 622-12:00 CHEBI 733 733 157.0  157.0
0103 62912:00  DURIAN $ $ 294.0 269.9 426.7* 567.1* 784 .8 %
0103 6-30-00:00  DURIAN $ 254.2 223.6 234.9* 353.0* 358.9*
0103 630-12:00  DURIAN  172.4 348 475 901 50 4 18100 gu 2583 560 5w
0103 7-01-00:00  DURIAN  35.0 59.4 181.7 247 4% 382.8 463.0 84 8
0103 7-01-12:00 DURIAN  59.4 8897 53 ,s 11747 45 5. 188.47 269.9*
0103 7-02-00:00 DURIAN _72.5* 45.4*
0104  7-01-12:00 UTOR 100.1
0104 7-02-00:00 UTOR 128.0 31.2
0104  7-02-12:00 UTOR 33.4 53.2 1215
0104  7-03-12:00 UTOR 103 .4 129.3 69.9 78.5 33.4*%
0104 7-04-00:00 UTOR 56.4 21.0 106.1 33.4 141.5 78.5 207.4 88.4 180.7 146.0% 170.5 250.6* 136.3
0104  7-04-12:00 UTOR 45.9 56.6 56.6 56.5 128.9% 342.5% 281.1 %
0104 7-05-00:00 UTOR 491 65.7* 111.7 105.2* 144.9% 122.5* 257.7* 161.4* 364.4* 63.9" 374.7* 86.6" 84.3%
0104  7-05-12:00 UTOR 102.2 1.7+ 233.4* 340 .8 * 398.9*
0104  7-06-00:00 UTOR  32.7* 60.9 260 .0 381 .4
0104  7-06-12:00 UTOR  40.9* 239.5 158.9
0104 7-07-00:00 UTOR _ 67.5* 141 .4
0107  7-24-00:00 YUTU 146.2 300.3 255.1 % 376.5*
0107  7-24-12:00 YUTU 1425 873  76.2 170.6 162.0 213.1 331.6 349.2 556.8*
0107 7-25-00:00 YUTU 83.9 191.7 219.0* 339.5%
0107 7-25-12:00 YUTU 304 100.8% 156.5* 189.4% 216.2% 162.0* 331.6% 556.8 %
0107 7-26-00:00 YUTU  33.4* 128.1*
0110 8-09-00:00 USAGI 101 .3
0110 §0912:00  USAGI 209.1 1855 37430 T8 5195+ 3195
0110 §10-00:00  USAGI 2091 209.1" jg55 185.5° ror.3*
0114 826-00:00 FITOW 145.7
0114 8-26:12:00 FITOW 107.0 86.7
0114 8-27-00:00 FITOW 143.3 1452 139.0
0114 827-12:00 FITOW 344.9% 333.7* 322.2*% 220 .4
0114 8-28-00:00 FITOW 65.5 214.0 611  246.8 290.0* 336.6 542.1* 403.0 582.3* 377.1 474.8* 213.3
0114 8-2812:00 FITOW 110.0 290.6 459.0* 547.9* 363.2%
0114 8-29-00:00 FITOW 778 69.8* 63.7 167.8* 73.3 193.2* 261.2 345.5* 457.9* 143.3* 742.8* 126.1* 123.8*
0114 829-12:00 FITOW 98 .4 115 .4 285.3 2345 393.2%
0114 830-00:00 FITOW 33.3 381.9 255.8 429 8
0114 8-30-12:00 FITOW 74 0% 415.6* 514.7*
0114 8-31-00:00 FITOW 44.5 197.1*%
0116  916-12:00 NARI 37.5 34.9 24.5 $ 195.4 $ $
0116  917-00:00 NARI 120.2 236.5 $ 163.8 $ $ 262.8
0116 918-00:00 NARI $ 69.5 275.3#% 164.1 $ 154.1 $ 240.2 293.7* 270.8 312.3% 308.3% 285.6
0116 918-12:00 NARI 97.9 $ $ 190.1* 237.7% 259.7*  286.0
0116 919-00:00 NARI $ 85.2* $  137.1* 223.3* 24.5% 317.2% 163.8% 356.5* 195.4*% 262.8*
0116  919-12:00 NARI $ 180.5* 233.5* 289 .8 *
0116 9-20-00:00 NARI 22" 93.2* 134.9*
0119 9-23-00:00 LEKIMA 53 .5# 136.3 309.9
0119 9-23-12:00  LEKIMA 63.9 328.7# 174 .8 # 94 .4#
0119 9-24-00:00 LEKIMA 126.1%# 68.7# 156 .8 #
0119 9-24-12:00 LEKIMA 141 9# 194 4# 247 .7# 2121 # 156.8 129.8
0119 9-25-00:00 LEKIMA 104 8# 160.3 155.6 306.3% 170.0 283.0# 168.3 208.2#% 225.9 261.8# 223.5 217.4% 184.9
0119 9-2512:00 LEKIMA 211 2# 205.1 # 102.6 143 .4 150.5 158.7 115.2
0119 9-26-00:00  LEKIMA 234.2# 162.5% 278.9% 103.8* 188.9 148.3* 2003 134.6% 245.6# 228.3* 193.5 217.1* 91.9 178.4*
0119  92612:00 LEKIMA  285.5 59.2 97.8 216.9# 225.2 100.4 54.4
0119 9-27-00:00 LEKIMA 1533 83.6 1423 101.9 152.3 184.9 500.7
0119  927-12:00 LEKIMA  189.7 108.5 144.9 104.5 267.6 508 .4
0119 9-28-00:00 LEKIMA  199.0 59.2 51.4 122.7 345.7
108.5 (114.2)  154.6(139.2)  187.0 (154.6)  235.3 (189.4)  288.6(176.7)  280.4 (165.0)  217.5 (148.3)
. JH : $ : . . R .
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2 0103 DURIAN , 850 hPa
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2 GZHM ( TC0103,2001-06-30-12:00UTC)
4 2001 ~ 2002 s
, N N
9 L) °
4 2001~ 2002 TC
TC
CIMARON 998 ~985 hPa,18 ~25 m/s, s ~50 m/s
DURIAN 998 ~970 hPa,18 ~33 m/s, 48 m/s, s ~50 m/s
UTOR ~965 hPa, ~35 m/s, 52 m/s, s ~65 m/s
TRAMI ~996 hPa,~18 m/s, s s 16 m/s
YUTU 996 ~ 975 hPa,18 ~33 m/s, 42 m/s, s 24 m/s
USAGI 990 ~ 994 hPa,18 ~23 m/s, R R 20 m/s
FITOW 998 ~988 hPa,12 ~20 m/s, 28 s 40 m/s,29
s 24 m/s,
NARI 998 ~ 980 hPa,18 ~30 m/s, ~40 m/s, s 32 m/s,
LEKIMA 995 ~970 hPa,20 ~ 38 m/s,25 s 26 27 s
26 56 m/s
KAMMURI 990 ~975 hPa,l8 ~30 m/s, 33 m/s, s 32 m/s
VONGFONG 988 ~980 hPa,18 ~30 m/s, 35 m/s, s 40 m/s
HAGUPIT 992 ~985 hPa,18 ~30 m/s, 35 m/s, s 30 ~50 m/s,
TC NN . TC
. ( ) ,



520
TC s NN
. TC s 0~48 h
( ), UTOR (
) s “  Dbogus 7 “bogus”
bogus .
5 TC
TC
DURIAN 48 m/s, ; 50 m/s, ;
UTOR N 52 m/s; s 60 m/s;
+ ; + s
YUTU R 42 m/s; ,~24 m/s, ;
NARI s ~40 m/s, s ,=24 m/s, —
KAMMURI ( ), 30 m/s,
33 m/s, S S
VONGFONG , , >35 m/s, , , 40
, m/s, 5
HAGUPIT 35 m/s, 50 m/s,
* QuickScat
(1) © bogus 7 .
TC , TC , bogus
b ° b
,“ bogus ? TC . .
. . bogus .
(2) “  bogus 7 TC ,
(3) TC TC ,
“bogus” s . . ,
TC R .
“  bogus 7 .
( ) . TC
, bogus TC
. s L bogus 7 ,

TC



5 “ bogus 7 501
B , B ,
bogus s [10,11,13], bogus
[7~-9]
bl ° b
, bogus s TC
1 Ueno M,OKnogi K. Improvement in the Operational Typhoon Bogussing Method. Escape/ WMO Typhoon Com mittee
Technical Conference on SPECTRUM,1991 .

2 s . . ,1993,9(2) 133 ~ 141 .
3 TC . s ,2000 .
4  Flatau M, Schubert W H, Stevens D E. The role of baroclinic processes in tropical cyclone motion: The influence of ver

13
14
15

tical tilt . Journal of the At mospheric Sciences , 1994, 51: 2589 ~ 2601 .
. . = : . ,2003 ,19 :1
~8.
,1995 ,(3) :7~12.
Tadashi Tsuyuki. Variational data assimilation in the tropics using precipitation data. Part II: 3D model. Monthly
Weather Review , 1996 ,124 : 2545 ~ 2561 .
Shi JJ, Chang S, Raman S . I'mpact of assimilations of dropwindsonde data and SS M/ I rain rates on numerical predictions
of hurricane florence (1988) . Monthly Weather Review, 1996 ,124 :1435 ~ 1448 .
Marshall J F L. Tropical cyclone forecasts using high resolution satellite data and 4D- Var. Proceedings of the Fifth Inter-
national Workshop on Tropical Cyclones (I WTC V) ,Cairns, Queensland, Australia.2002 .
Davidson N E, Puri K. Tropical prediction using dynamical nudging , satellite- defined convective heat sources , and a cy-
clone bogus . Montth Weather Review ,1992,120:2501 ~ 2522 .
Zou Xiaolei, Xiao Qingnong . Studies on the initialization and simulation of a mature hurricane using a variational bogus
data assimilation sche me . Journal o f the At mospheric Sciences ,2000 ,57 : 836 ~ 860 .
Goerss J S, Jeffries R A. Assimilation of synthetic tropical cyclone observations into the navy operational global atmo-
spheric prediction system . Weather and Forecasting, 1994 .,9: 557 ~576 .
Kwon HJ, Won S-H. GFDL-type typhoon initialization in MMS . Monthly Weather Review ,2002,130: 2966 ~ 2974 .
,2001 ,12(1) : 21 ~29.

2000.1 ~11.
s ,2002 .11 ~14.



522

“ NON BOGUSSING® INITIALIZATION FOR TROPICAL CYCLONE
NUMERICAL PREDICTION AND ITS FEATURES

Yan Jinghua')  Ding Weiyu')  Xu Jianping”
b (Guangzhou Institute o f Tmpicul & Marine A/IeteorOIOgy, CMA, Guungzhou 510080)
D Guangdong Meteorological Bureau , Guangzhou 510080 )

Abstract

For the de mand of fine prediction and based on the features of high resolution models,
the “ nomr bogussing” initialization was tested to make fine prediction of tropical cyclones
(TC),i.e., the initial fields from 4- dimensional assimilation was adopted, without adding
the TC bogussing , to avoid illusive information induced from idealized TC structure, and to
acquire finer or more accurate prediction to the track, intensity and structure of TCs. The
feasibility of the sche me was evaluated by using all TC cases which affected the South China
in 2001 . The results show that the scheme has a better capability to predict the genesis of
TCs, and higher accuracy for track prediction, with prediction errors unre markably increas-
ing with integral time , and especially reflects better the complicated track and local effects .
While it shows a higher skill for TC intensity prediction in terms of intensity change . In ad-
dition, it reflects well the asymmetric and spiral structures of cloud, rainfall and winds for
the TCs, showing well practicability . All of these revealed the advantages and developing po-
tentials of the sche me , which implies that “ nombogussing” initialization should be one of the
main approaches for the TC numerical prediction techniques in the future . However, at the
current condition, the sche me possesses some insufficiencies. The main problem is that due
to the lack of observational information, larger errors may often occur in the initial TC posi-
tion or intensity , which may cause larger prediction errors , when the TCis too weak , newly

arising or far away from the mainland.

Key words : Tropical cyclone Numerical prediction Initialization 4- dimensional assimila-

tion





