5% M2 4 5% H PN Vol. 5 No. 2
2016 4 3 JJ JOURNAL OF INTEGRATION TECHNOLOGY Mar. 2016

ETRKAREIFENE X E NI RE 5

Wi FRER FE BEL

"R E BRI AR AR 230026)
P(p ERREBEFEINC R ARRITTSE I 518055)

B OE ARG MR IR K TR ARG, MU G KA 58 BE TR B KK ) B . B
TAENER 1 B REFLEER 7 AR S -, SCRIEH 8 THETEnS, ZEHEm T, 5K
SRRSO, TIN TR R, RN, K 2000—2014 GGG T & REE A2 B 0RE
ARNTHHEA, WIFCEAIE 122 247 36 A1 48 /NN TR BE AR SR BE AR LA . AITSTRI 10 X 1° &I [
FRIRBEIAR /5 (1 8 SO GO 16 (1) FNL 423K 139087 9%k (Final Operational Global Analysis)
el , KL RN 3 5oy 43 A 0 2 S0 S v DA R R Tl &5 BB, I FL T PR IUAE &5 XU
FEFTI E R . £ R R I 6 AR SE IR PO 45 S ) DU, SO 4R A il & XU B2 SRR 7
2, HOEE AR HAdAIT 7 SE AT BT 65 B R S s I I A

KeEE PG W, BN, BB EIH BT
hESES TG 156 Scﬁk#ru..ﬂ A

Statistical Models for Tropical Cyclone Intensity Forecasting Based on
Meteorological Big Data

TANG Tingting> LI Qinglan’ LI Guangxin® PENG Yulong’

'( University of Science and Technology of China, Hefei 230026, China )
enzhen Institutes o, vanced Technology, inese Academy of Sciences, enzhen s ina
*( Shenzhen I "Ad d Technology, Ch. Academy of S Shenzh 518055, Ch

Abstract Tropical cyclone (TC) is a destructive weather system. Accurate and timely forecast of the TC’s
intensity and track is vital for disaster prevention and mitigation. This study proposed statistical regression
methods to forecast the TC’s intensity change for 12, 24, 36 and 48 hours in the future over the Northwest Pacific
Ocean. In addition to the conventional factors of climatology and persistence, this study took into account the
land effect on the TC’s intensity change by introducing a new factor, i.e. the ratio of sea to land, into the statistical
regression models. Three sets of TC samples, ocean basin samples, offshore samples, and total TC samples for
the years 2000—2014 were applied to develop the intensity forecasting models. Final operational global analysis
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were used as the predictors for the environmental effects. Two methods, stepwise regression and principal

component analysis, were employed to develop the TC intensity forecasting models. Due to the consideration

of the ratio of sea to land, the intensity forecasting performance for offshore TCs was significantly improved.

Therefore, the proposed models are valuable for practical disaster prediction.
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Table 1 List of environmental predictors

S s ] o SORE X P AP Rl
POT T R AE KU S POT= MPI—VMX
POT? TR RS IR JEE (1~ 5 I3
SHR 200~850 hpa [ X JAE
SHR 500~850 hpa & 15 X P48

DVMX 12 h i & KGR AL
JDAY s 5 Exp{—[(Ju— Pay/RaI’}
T200 200 hpa ~F-I43L r=0~1000 km
U200 200 hpa Zfi 7] J, r=0~1000 km
7850 850 hpa LN r=0~1000 km
7500 500 hpa LR r=0~1000 km
LSHR LSHR=SHRxsin(laf)
D200 200 hpa 7K FHUE r=0~1000 km
VMX L EEINZIES
Pre AR TUE
LAT 4z
LON B
SPD REERE B V =Ju*+v*
At /K BT A ] #=100,200,300,400 km
SST 7K
RHLO 850~700 hpa X/ =200~800 km
RHHI 500~300 hpa AN r=200~800 km
USHRS 500~850 hpa £ A PJ4E  +=200~800 km
USHRD 200~850 hpa il AFJ4E  r=200~800 km
p/ ik 850 hpa,500 hpa /K<l +=200~800 km
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Table 2  Significant predictors for the intensity prediction

for all TCs in the Northwest Pacific Ocean for the coming

12-48 h
FRBE A A4 B 12h 24h 36h 48h
POT y y
POT? y y
200~850 hpa SHR y \ v
500~850 hpa SHR V V
DVMXI12 y y N \
JDAY v \
T200 y y N y
U200 y y N
7850 \/ \/ \ J
7500 y y N \
LSHR y \ N \
D200 \/ \/ \ \/
VMX y y v \
Pre
LAT \ \ \l \
LON \ \ N \
SPD \ \ V \
Tkl 3 3 V \/
I EE SST V V \ V
RHLO \ \ \l \
RHHI 3 y \/ y
USHRS V J N v
USHRD N \
K y y V J
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0.101x,; +0.935x,,—0.285x,, —0.284x,, —
0.058x;,40.077x,,—0.460x,,—0.066x, +
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Table 3 Significant predictors for the intensity prediction Table 4 Significant predictors for the intensity prediction
for Offshore TCs in the Northwest Pacific Ocean for the for Basin TCs in the Northwest Pacific Ocean for the coming
coming 12-48 h 12-48 h
I A AR 12h 24 h 36h 48 h IR AR AR 12h 24h 36h 48 h
POT J J \/ POT V V J V
POT? J J J POT’ J J J J
200~850 hpa SHR N N R N 200~850 hpa SHR
500~850 hpa SHR \ V 500~850 hpa SHR \ 3 d
DVMX12 J J J DVMX12 J J
JDAY v v J JDAY V
T200 J J x/ T200 J J v J
U200 l V U200 J V V v
7850 V v V 7850 V V V V
7500 J J \/ 7500 J v J
LSHR V J V LSHR J V J v
D200 V V D200 V N
VMX J N VMX y J V
Pre Pre
LAT v v V LAT v v v v
LON J Nl LON
SPD v v SPD v v v v
ekt L V y N i V V v \
R SST v v v I SST v v v v
RHLO v v v RHLO v v v v
RHHI v v v RHHI v v v
USHRS v v v USHRS v v
USHRD J v USHRD v v v
IKYE V V V K J V V
x5 ARERNEAKELR
Table 5 Comparison of the samples number for different TC groups
S A B KEEA Ui G KFEA S WA
I ZRAEA RLgarEA IZRFEA RRgaAE A ZRREA RLgaAEA
12h 5870 1082 4919 966 951 116
24h 5343 949 4438 841 905 108
36h 4829 824 3968 722 861 102

48 h 4336 712 3523 614 813 98
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Fig. 1 TC intensity forecast for Typhoon Parma (October 2009) 12 hours in advance
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Fig. 2 TC intensity forecast for Typhoon Parma (October 2009) 24 hours in advance
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F 6 =EERHEARER I GHERFIEIE RN SH LR
Table 6 Comparison between the calibration and validation

of the intensity forecast for total TC samples

S
InflE] SR

BRL A 047 2.73 3.70 0.49 2.99 4.16

YIGRFEAR o 0 e A
R’ MAE RMSE R* MAE RMSE

2h B 047 174 235 049 614  7.08
ah A 057 425 555 057 470 637
MR B 057 316 412 057 480 674
6h A 063 531 6.83 061 604 807
B 063 494 633 0.61 620 822
i8h A A 066 607 772 0.64 690 890

R B 066 545 693 0.65 743 945

F 7 EHERHEARER I GHERFIEIE RN SH LR
Table 7 Comparison between the calibration and validation

of the intensity forecast for offshore TC samples

U i
M m R
B A 046 275 3.74 048  3.09 431

UEERS KA
MAE RMSE R° MAE RMSE

2 BRI B 047 174 237 048 623 720
ah AL A 057 426 555 055 495  6.68
A B 058 3.6 412 055 501 695
6h BB A 063 528 675 059 638 839
AL B 0.64 490 626 059 654 853
a8h B A 066 605  7.65 064 722 933

A B 0.67 5.41 6.81 0.63 7.64 9.63

8 BRERXHARER I GHEARFICI RN SH LR
Table 8 Comparison between the calibration and validation

of the intensity forecast for ocean basin TC samples

o A YILEPEA [EESREES
T ] R MAE RMSE R  MAE RMSE

R A 054 253 3.28 0.64 216 279

12h A B 057 157 203 048 253 321
i B A 069 360 457 069 393 479
BB 070 256 3.30 063 413 530
6h AL A 074 442 5.60 068 516  6.54
B 075 405 5.1 0.64 528 655
8h AL A 075 508 649 067 504 671

R B 077 482 616 0.61 620  7.89

R IR) P A B VT AR IR T R, AR
F2 A3 B [ VAR (R I R AR 0L & AR BERR T
EI&"E IS Bn TN 45 I SR W

(2) XFTA0 . Ui S 2 6 AR AR = Fipi
TSR, g 7 XS JEE TR0 ASE 25 1 0 R S A
U o XA A BT AU & K2 A RIS T
BN, B RAELLIRERC) B —, BOEEAIRE
JRBE, JEE TR 2850 L B S A T LA P R B 1 T
WA

(3) AN TOUDUASE 8L (10 L0 357 222 40 Bt A ot )
R (12 /NIy 24 /NIEL 36 /NI 48 NI 1T
BHTIE K .

(4) % Lo B Py A FCAth, £ PR B OIS 2, 7
VA RV JE TR TN L, AR SR TN &5 SR A 4
LA RS R TR 45 B AH 2, 12 /N 6 KU
FEFRMF- A4 025 4 2.16 m/s, 24 /NG G
JRGHER JEE IO T 3 4o i 22 0 3.93 mi/s, 36 /N
T R FE TR 4% 22 04 5.16 m/s, 48 /)
ISP I 7 5 AU RE RO P 3 4 02 25 0 5.04 m/s.
B, ARILFEAHRE T Rl T i & X A
i, DR F i 5 KU BE R T, DLl
TERVE i 65 KU R IR AT BT AR, AR SCH IR R AR

5 & i®

AR 1° X 1° NCEP/NCAR #24tf#) FNL
A EREE B R DL AP [ R SR
SEBr G KUK, 2% 183 & R IR B
Bty & KR BERAE-, # 2000—2014 £ &
W R N o ) N 0 28 = L W =
AL, H 2 ugrE mlE i ik ALK &
PR AR AR R TR DA 5, W A8 (] U 7 9
JSA3 3 W N G VAR A o e b A A A S R A
PG A AP B e 9 B IR T R R B, FRATT T
DL HE S PRI 5 325 48 B8 68 A 200 i 1 0 v Ik K1
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