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Effects of Assimilating Microwave Remote Sensing Data of Different
Satellite on the Simulation of Typhoon Track

WANG Yegui, ZHANG Bin, CAI Qifa, HUANG Yong, and LAN Weiren

Unit 61741, PLA, Beijing 100094

Abstract In this study, AMSU-A (Advanced Microwave Sounding Unit-A) microwave remote sensing data of NOAAL1S,
NOAA18, and NOAA19 are assimilated respectively and combinedly to simulate the super typhoon “Soudelor” (Number
13, 2015) using the WRF model and its 3DVar assimilation systems. The objective of the present study is to investigate the
effects of assimilating the same type of microwave remote sensing data from different satellites on the simulation of
typhoon track. The results demonstrate that assimilation of the same type of microwave remote sensing data from different
satellites leads to different effects on the simulation of typhoon track. In this paper, the assimilation effect of NOAA1S is
the best, followed by that of NOAA18, and the effect of NOAA19 data assimilation is the worst. Assimilating the AMSU-A
data of NOAA15, NOAA18, and NOAA19 simultaneously didn’t yield the best assimilation effect, whereas assimilating the
AMSU-A data of combined NOAA1S5 and NOAAI18 had the best assimilation effects. The above results indicate that
assimilating observation data of more satellites doesn’t necessarily lead to better assimilation effect. The increment fields at
three different times in the assimilation experiments demonstrate that assimilating the same type of microwave remote
sensing data from different satellites lead to different adjustments on physical fields, which correspond well to the
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adjustments on the simulation of typhoon track. Compared to the incremental structures of temperature, sea level pressure,

geopotential height, and winds are more closely linked with the adjustment of the simulation of typhoon track.

Keywords Typhoon track, Numerical simulation, Assimilation, AMSU-A data, Incremental field
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Fig. 1 The AMSU-A (Advanced Microwave Sounding Unit-A) data
coverage over the simulation areas for (a) NOAAL1S, (b) NOAA18, and (c)
NOAAL19, the color of scanning point represents the brightness temperature

(units: K)
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Fig. 2 Temporal variations of errors in typhoon track simulations at
6-hour interval for experiment DA-15 (assimilating AMSU-A data of
NOAALS), experiment DA-18 (assimilating AMSU-A data of NOAA18),
experiment DA-19 (assimilating AMSU-A data of NOAA19), experiment
CTRL (no data assimilated). Numbers in brackets represent the 60-hour

averages of track errors (units: km)

UL T T R ZE I B B 2 v LR
F AR R Z27E 36 h J5 A SR IK) R %

ME 3 Fra] BUE H R AR AMSU-A 1)
35473 Sy =PISY AP SV RE NN HIE I E P E - (E
RBOK, MifeEIABCR RIS, Rt 48 h 2 )5, %
AR IR ) & KR AR AR T e, A TR
CTRL 355/ XA REAE T, BERLEs Foxd
WIS A U, B R AT A 3 & X
PR, AR, B Eh g R A,
WIUE 1 50078154059 (Zhang et al., 2017) . ASCH
A T AT 20 CRRLEF 2D (R B iR, 6
Ja 6 WAL sE i /N, PR, N4 2% 81
NI 7 5K, TRl B 22 B 200 ) T A ipl R e

AT PRI A R R, AN A TR I [R)—
Tl 99 T TR R AN [ R 5 M0 5 IR A0 A 0 4
B, RS TR AMSU-A RN 25 B ZE AR
(KD, SR FE g RAFEE R ZE e, A0
NOAAI1S B[R B R i, HOE NOAALS, Hfa
J& NOAA19,

42 FREITZEH AMSU-A ERIEERL
4.1 FTR I RMEANE P ALY AMUS-A fili 12



X A B % 42 3%

402 Chinese Journal of Atmospheric Sciences

Vol. 42

26°N

25°N —

24°N —

23°N —

22°N —|

21°N

116°E 118°E 120°E

122°E 124°E 126°E 128°E 130°E

3 B DA-15. DA-18. DA-19 fil CTRL #HLh)3i& 6 h & ME AR LA S (OBS)
Fig. 3 Simulated typhoon tracks at 6-hour interval for experiments DA-15, DA-18, DA-19, CTRL, and real track (OBS)
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Fig. 5 Simulated typhoon tracks at 6-hour interval for experiments DA-15, DA-58, DA-589, CTRL, and real track (OBS)
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Fig. 6 Increment fields of sea level pressure (units: hPa) in (al, a2, a3) experiment DA-15, (b1, b2, b3) experiment DA-18, (cl, c2, c¢3) experiment DA-19 in
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