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#1 Himawari-8/AHI 16 /~iE B8 I8 < £11E
Table 1 Introduction to 16 channels of Himawari-8/AHI

i BliibEEl G /pm 25 ] 43 H 3 [km
IR 1 0.47 1
2 0.51 1
3 0.64 0.5
FliRAIL) 4 0.86 1
5 1.6 2
6 2.3 2
£14h 7 3.9 2
8 6.2 2
9 6.9 2
10 7.3 2
1 8.6 2
12 9.6 2
13 10. 4 2
14 11.2 2
15 12. 4 2
16 13.3 2
B S S R b B B 1 X 5 6 G AR D g
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K1 20194F 4 19—20 H AR 20 | AN [l s B (i (0 55k, FA0%: dagpm) BT %) (LD (55 fEER, Ffi: °C)
ARk CGEAIX, B kg-m™?) K XGHE OXUE AT, B0 mes™)
Fig. 1 The temperature field (contour, red, unit: °C), precipitable water (color area, unit: kg-m?), and wind speed (barb,
unit: m-s™) at different times and different geopotential heights (blue contour, unit: dagpm) from 19 to 20 April 2019

2 2019474 A 19—20 H R[H 21 f 38 2K 50 & (&, . kg-m™-s™)
Fig. 2 Water vapor flux (vector, unit: kg-m™-s*) of the whole layer at different times on 19 to 20 April 2019
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K3 B m S R A, HL: km)

Fig. 3 Mode domain and height field (color area, unit: km)
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Fig. 4 Model simulated (a) and observed (b) brightness temperature (unit: K) distribution based on
the channel 9 of Himawari-8 AHI at 00:00 on 19 April 2019
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Fig. 5 The difference distribution of brightness temperature observation field minus background field (OMB) (a)

and the distribution of observation field minus analysis field (OMA) (b) after bias-correction
based on the channel 9 of Himawari-8 AHI. Unit: K

SEE (OMB) [ fi i L, B 5(b) &4 ad R 22 1T 1E
Je BRI 3708 25 43 B 3 (OMA) F 43 A3 15 Dl , PRk
Pl S 3 0 AT LR T F—3%, {HIEI5(b) AH
BT ES(a)seiRiE « A X A b, K5
KB BUE R 0, X RUITESL I 21T IEZ
Jei o ORI 55 A S AL ek 11 25 1 C RO I 7% 2 ) J2 0k
INEY . T UL, S BT S S R AR R T S R R N4
UL S5 i, UEBAR R R R 34T

& 6 /R T 2546 85 AHI 4 9 i i Y 25 i L
A A3 . K 6(a) R FE IR 22 1T 1E 2 1 4%
JE UL B (R B S o A AT L B R 22 B0 o A e X
FALEWIN , % B T S L S R

K6 FTFIEIH8ST AHIE

FOVLIE AT 22 5. K1 6(b) Frn i 2217 1E 5 5 B
Rk ) A o0 A, X S 3 v AR R A v 1 4 IR
JE UEAT I 25 T 15, il 5k 2 0 iS5 3 B4 4 4 X i
INEIST 2R . R 6(c) o 7 IRl AL B R B R 22
1 22 1T T S5 14 2 B R B WA A A, S AR
0 B TR O 2 bSO S BI f 2k, OF LIS L prifi 22
P 35 5 AR AR S 2 )N, LA X AR T 425 0,
SR WAFAE— L S5 05, (Ao W S B0 52 i IR
VI B — FBERR AE B S W B, B4y AT 37 A iR
(ANA) F 2 T15 5t 37472 1R (BAK) B2 31 W0 3%
LR (OBS) o B, X ik B T R b AHI 45 5 %
TR A R

9 T IH A 22 T IERT (@) | ITIEJS (b) Sl B oA LK [R] A 36 Kot J 9

(i 22T IE J5 el s 23 (c)
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and the scatter plot of brightness temperature distribution after assimilation of radiation data after

bias-correction (c) based on the channel 9 of Himawari-8 AHI
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Fig. 9 The distribution of 850 hPa wind field (vector, unit: m-s*) and water vapor flux (color area, unit: x10° g-cm™-s*-hPa™*)

in GFS reanalysis data (a), control experiment (b), AHI-DA assimilation experiment (c) at 00:00 on 19 April, 2019
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Fig. 10 The radar maximum reflectivity factor (unit: dBZ) of the control test (left) and the
AHI assimilation test (right) at different times from April 19 to 20, 2019
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Fig. 11 The 24-hour cumulative precipitation from observed (a), control experiment (b), conventional assimilation experiment

(c), AHI assimilation experiment (d) from 00:00 on April 19, 2019 to 00:00 on April 20 (color area, unit: mm)
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The Impact of Assimilating Himawari-8 Radiance Data on the Prediction
of a Severe Storm over Sichuan-Chongqging Region
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Abstract: Himawari-8 is a new generation of stationary orbit imager, AHI (Advanced Himawari Imager) on-
board is able to is able to provide observations with high spatial and temporal resolution to detect weather sys-
tems continuously over Sichuan - Chongging Region. In this study, a numerical simulation is conducted for a se-
vere regional storm event over Sichuan-Chongging region on April 19, 2019 based on the weather Research and
Forecasting (WRF) model. Furtherly, several radiance data assimilation experiments were performed for the
storm with the WRF data assimilation (WRFDA) system from Himawari-8 AHI water vapor channels. Infrared
radiance quality control and cloud detection procedures are conducted firstly. Cycling data assimilation schemes
are further designed to investigate the impact of assimilating AHI radiance on the analyses and prediction of the
weather system. The results show that the simulated brightness temperature of AHI water channels based on the
radiative transfer model of CRTM in the analysis is more consistent with the observed brightness temperature
than the those simulated from the background. It is also found that that assimilation of Himawari-8 AHI water va-
por channels contributes to better describing the model initial conditions including the wind field, the water va-
por field, and the radar reflectivity on multiple levels. Compared to the control experiment without any data as-
similation, the forecast skill is enhanced in terms of predicting the main patterns of the precipitation after assimi-
lating the AHI water vapor radiance data. To be specific, the assimilation experiment could capture the position
of the main rainband and the center of heavy precipitation better. Through the AHI water vapor data assimilation,
the heavy precipitation centers that are missed in the control experiment are successfully predicted. In addition,
AHI radiance data assimilation experiment effectively improves the overestimated heavy precipitation from the
control experiment in eastern Sichuan and southeastern Gansu for both the range and intensity. This study aims to
provide the useful reference for the pretreatment and assimilation of geostationary infrared radiance data in the
rainstorm system in numerical models over Sichuan-Chongging Region.

Key words: rainstorm over Sichuan and Chongqing Region; the radiance data of the AHI; data assimilation;
the moisture field



