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Abstract

Based on the development of the satellite-based microwave data in the monitoring of tropical cyc-
lones at home and abroad, this paper analyzes the distribution of temperature, humidity, precipi-
tation and movement path when cyclone named Sarika (No. 201621) happened. Also, using the
NCEP reanalysis data and WRF numerical model in the same domain to generate the atmospheric
data with higher temporal and spatial resolution, and analyze the internal dynamic and the mov-
ing path of the cyclone in the pressure level of 250 hpa. Combining with simulation and observa-
tion of satellite-based microwave payloads, the prediction of path is compared with the actual
path by monitoring. The results shows that satellite-based microwave data as a valid complement
can be used in the business forecasting system in the facet of precipitation and moving path of
tropical cyclone.
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ISR X RBE, 15 3 5ERE R () UMM A% 1R FE [8] -
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Figure 1. Brightness temperatures of 89 GHz (MWHTS) in typhoon development process (201621)
1. 201621 S &N & RFIERRERIZE 1T 89 GHz BEMN =R



A 2%

PR R BERET, RX L BFEEEA G, 8 EEIRET WLt = KK D HARLE
REHATEL . HAHE, BEREKWMEZRERTE—EEENRE, haafs 210N #8055
-8

FY-3CMWHTS B B #0H1 50~60 GHz FLE s A an &l 2 P, JEIEVLECAsEan e 1 o, o
ANTR] v FE AN [R]E 38 P R R A 22 e, DRI RT DA R KA [R] e B 2 s o P52 4 A R 7K ) 2
&, A, XA E 250 hpa [JiE A 118.75 + 0.8 GHz 11 54.94 GHz.

P SRTE R BT, Yliafhhsh Bk T EH B SR THES), B S v SR ORI B 7 K
gk AR, HBWHE SR P S B R A A— T, S ARRE O SR TR,
JE B S A W O dR A B, DR R . AR ARG R LR, R BT S
JEREAZ O T XA Z 2 250 hpa BHEIEIE, BT 7RI AN &R 48K 2 BOK R AR EEE Bk, 1ok S

MWTS-2 weight function
L 14 v CH1
—| ——118.751£5.0 ——183.31+7 Ty
' B! 16.7513.0 - ——183.3124.5 =
! 118.7542.5 | 183.3143 | e
‘ ] o —CH4
] \ —118.75+1.1 1 ——183.31+1.8
\ oee] ' BN H5
] 11875208 ] 1833141 (C;H6
103 ——118.750.3 104 | .
118.750.2 CH7
= I\ 118.75:0.08 e
©
o o 4 —CH9
= £ |
o a _ *£*® B , —CH10
[ s —CH11
100 4 1 S S ) =CH12
l.' _‘_‘jj,,, < —CH13
300 \ | 3N :
0
500 & ] \\\\-‘\(’f""
1000 F=r=—rrrrrr 1T 1000~ ——
0.00.20406081.01.21.41.6 000204060810121416 0.00.1 0.2 0.30.4 0506 0.7
dv/dinp dr/dinp dt/dinp
(a) (b)
Figure 2. Comparison and analysis of weighting functions between MWHTS and MWTS
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Table 1. Sensitive distribution of oxygen absorption and matching channel
= 1. SRBUBIES B BRI S LECEE
MWHTS jifli& LIES G MWTS i i LIES G TN
4 118.75+£0.3 165 8 57.2903 330 17 km/90mb
5 118.75+0.8 200 6 54.94 400 11 km/250mb
6 11875+ 1.1 200 5 54.40 400 9 km/350mb
7 118.75+ 2.5 200 3 52.8 400 4 km/900mb
8 118.75+ 3.0 1000 2 51.76 400 3km
9 118.75+5.0 2000 1 50.3 180 T
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km, XN KRS 55 5043 1A 105%45 Al 100%46, E 5 29 J2, HATHES KL N 54 hpa.
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I, & 3 /NPT 1 /N H MR 2 RIS R

43. WRF i ZEXEHUAR

ASZIGAE ) WRF BECh 2012 SE R AT WRF3.4 fRA[18], 2t %t AR 2 e 3 it R A6 AR 5] 20
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Figure 3. Numerical simulations of tropical cyclone and the atmosphere of nearby region.
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Figure 4. The process of the occurrence, development, growth and demise of typhoon Sarika on Oc-
tober 16-21, 2016
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Table 2. Track bias analysis of Sarika (No.21 in 2016)
= 2. 2016 £F 21 S ENHFIE " (Sarika) UM ER R ME S

it [1A] L% (E) £hE(°N) i Z£ (k) 0 b i (hpa)
2016.10.16:02 121.8/121.5 15.7/16.0 0.4243 930
2016.10.16:12 118.9/119 16.6/16.5 0.1414 965
2016.10.17:00 116.4/116.2 16.9/17 0.2236 965
2016.10.17:12 113.7/113.5 17.4/17.4 0.2000 965
2016.10.18:00 111.8/112 18/18.1 0.2236 955
2016.10.18:12 110.3/110 19/19.1 0.3162 965
2016.10.19.00 109.1/109.5 19.8/19.7 0.4123 982
2016.10.19.12 108.3/107.9 21.3/21.9 0.7211 985
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Figure 5. Distribution and variation of rainfall rate in northwestern pacific region during the development of typhoon (Sarika,
No. 21 in 2016)
5.201621 S &R FIZ LRI P EIL KT FXIGPEREN S REURE

M7, TR 15 A AT 1 S e 2 IR £ 15 0«
7. &

RSB RTINS 8T DB EUE T B HEE, (ER T 4 0 58 B A8 b ek 1 B U
L AR5 )G R AT, s U S T ) 5 40 e M T e IR X AT K, ok e Al s e o 1
SRR LIRS B Mok BT B — BN SR, (X TR PR R R KT S R R
EUR, M LLAR BRI P AR AT S5 R L o DRI A R S 2 ] RIS — Tl ot A e s
(AN FEF B, ST Rk R A R 7.

G2)



A 2%

#EEIE

Hh LR P 4 FE 28 A2 (2015QNRC001), BB BE 75 4 B B fie it 2 (2016136), 75 22 % K HlL il

fiff 3£ 4:(6140136010116) .

SEEk (References)

[1]
[2]

(3]

[4]
[5]

(6]

[7]

(8]

(0]

[10]

(11]
[12]

(13]

[14]

[15]
[16]
[17]

[18]
[19]

[20]

[21]

Dvorak, V.F. (1984) Tropical Cyclone Intensity Analysis Using Satellite Data. NOAA Technical Report NESDIS,
New York.

Veldon, C.S., Olander, T.L. and Zehr, R.M. (1998) Development of an Objective Scheme to Estimate Tropical Cyclone
Intensity from Digital Geostationary Satellite Infrared Imagery. Weather and Forecasting, 13, 172-186.
https://doi.org/10.1175/1520-0434(1998)013<0172:DOA0ST>2.0.CO;2

Olander, T.L. and Velden, C.S. (2007) The Advanced Dvorak Technique: Continued Development of an Objective
Scheme to Estimate Tropical Cyclone Intensity Using Geostationary Infrared Satellite Imagery. Weather & Forecast-
ing, 22, 287. https://doi.org/10.1175/WAF975.1

AeE, FHE, Kiusw. TRMM ZR T A R K 5K BRI R[] HAF R, 2006(2):
113-120.

Veldon, C.S., Goodman, B.M. and Merrill, R.T. (1991) North Pacific Tropical Cyclone Intensity Estimation from
NOAA Polar-Orbiting Satellite Microwave Data. Monthly weather Review, 119, 159-168.
https://doi.org/10.1175/1520-0493(1991)119<0159:WNPTCI>2.0.CO;2

Kidder, S.Q., Goldberg, M.D., Zehr, R.M., et al. (2000) Satellite Analysis of Tropical Cyclone Using the Advanced
Microwave Sounding Unit (AMSU). Bulletin of the American Meteorological Society, 81, 1241-1259.
https://doi.org/10.1175/1520-0477(2000)081<1241:SA0TCU>2.3.CO;2

Spencer, R.W. and Braswell, W.D. (2001) Atlantic Tropical Cyclone Monitoring with AMSU-A: Estimation of Maxi-
mum Sustained Wind Speeds. Monthly Weather Review, 129, 1518-1532.
https://doi.org/10.1175/1520-0493(2001)129<1518:ATCMWA>2.0.CO;2

Brueske, K.F. and Velden, C.S. (2003) Satellite-Based Tropical Cyclone Intensity Estimation Using the NOAA-KLM
Series Advanced Microwave Sounding Unit (AMSU). Monthly Weather Review, 131, 687-697.
https://doi.org/10.1175/1520-0493(2003)131<0687:SBTCIE>2.0.CO;2

BRET, Jifl, Biass, wICE, &Koise. FIF AMSU S Hr #vis SRS MRHER]. B AR 5 2%3), 2007(6): 810-820.
g, KIG3E, 2%, HAEN SR, SR TR FORME 5 IR SRS 5 7 W) (1 B PR [0]. #vi SR 4R,
2008(5): 550-556.

fASE, 3KTHE. FY-3A 2 MWHS S i if 4 B RTHGHE KA0KIR[D]. BBESEER, 2012, 16(3): 562-578.
i?@fﬁﬁ' Bhng, WA, THRE. FY-3C Bk E RN ACE SBR[ NS R %M, 2014(4):

He, J.Y., Zhang S.W. and Wang, Z.Z. (2015) Advanced Microwave Atmospheric Sounder (AMAS) Channel Specifi-
cations and T/V Calibration Results on FY-3C Satellite. IEEE Transactions on Geosciences and Remote Sensing, 53,
1481-493.

Rosenkranz, P.W. (2003) Rapid Radioactive Transfer Model for AMSU/HSB Channels. Geo-Science and Remote
Sensing. IEEE Transactions on Geo-Science and Remote Sensing, 41, 362-368.
https://doi.org/10.1109/TGRS.2002.808323

TN, B SRR S5 R SR BN R R 30 77 40 Wi 2 4R [J]. 2002(1): 35-46.

T, TiH, XA, ARV TE ELURE (S H TR T R [0]. R AR G 23R, 2013(6): 714-722.
fk#k. BT Rz =S RGAUE TG ERECHTES 2 %%, £ 30T EASR%SESRE. M
KR F e HhRtt, 2013:11.

BT, FRHE, 228, GRE KNI B RIER KIS W 9], SR TE S R, 2013(1): 17-20.

AEE, U, BRAL, SKOCE. R FY-3 BB TR A Ui = RABRAZRHE R M) BB, 2012(5):
534-541.

He, J. and Zhang, S. (2016) Regional Profiles and Precipitation Retrievals and Analysis Using FY-3C MWHTS. At-
mospheric & Climate Sciences, 6, 273-284. https://doi.org/10.4236/acs.2016.62023

R, Pz, BRE KBRS KT, Tl R A 2RI (B 28R BE42R), 2006(1): 76-81.

G2)



https://doi.org/10.1175/1520-0434(1998)013%3C0172:DOAOST%3E2.0.CO;2
https://doi.org/10.1175/WAF975.1
https://doi.org/10.1175/1520-0493(1991)119%3C0159:WNPTCI%3E2.0.CO;2
https://doi.org/10.1175/1520-0477(2000)081%3C1241:SAOTCU%3E2.3.CO;2
https://doi.org/10.1175/1520-0493(2001)129%3C1518:ATCMWA%3E2.0.CO;2
https://doi.org/10.1175/1520-0493(2003)131%3C0687:SBTCIE%3E2.0.CO;2
https://doi.org/10.1109/TGRS.2002.808323
https://doi.org/10.4236/acs.2016.62023

A 2%

[22] Fotas, WRMes, DRIGZE, RAFPER. AR AR G XU SR X R AR G U 9 B K B 2 M 9] A A5 Sl
2004(12): 2723-2727.

[23]

B EREERERRKD]. TR %, 1988(2): 11-13.

HRAIREEREZU T RS
1 RS IRS (QQ. 5. HEAHE M)
2. NI ULHL B A3 i T
3. 24 /A DAY AR S BT A Sk i)
4. RUFME LIRS A
5. A REAT I
6. IR
7. EWBE GBI R

¥efEiE b hitp://www.hanspub.org/Submission.aspx
HAFIME4E: ccrl@hanspub.org

Hans iXlth


http://www.hanspub.org/Submission.aspx
mailto:ccrl@hanspub.org

	Analysis on the Function of Satellite-Based Microwave Data in Tropical Cyclone Monitoring
	Abstract
	Keywords
	星载微波数据在热带气旋监测中的应用
	摘  要
	关键词
	1. 引言
	2. 我国热带气旋研究现状
	3. 在轨实测微波数据在热带气旋监测中的应用
	4. 数值模拟试验设计和WRF模式参数方案
	4.1. 区域设置
	4.2. 试验数据
	4.3. WRF模式参数化方案
	4.4. 热带气旋区域三维场分析

	5. 星载微波数据和数值模拟联合应用
	5.1. 热带气旋路径分析
	5.2. 降水分布分析

	6. 微波载荷应用前景
	7. 结论
	资助项目
	参考文献 (References)

