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Case review

A record-breaking rainstorm, Guangzhou, 7 May 2017
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Method and data

*  Method : WRF MRI-4DVar (WRF model : 3 km)

 Data: GFS 0.25° + Conventional obs +

20 =
Himawari-8 AHI three water vapor channels ~ - i
al
in clear-sky conditions: % 50 - L IR7.3
2
— 2-km, every 10-min $ 100 7 - --IR6.9
al
200 1 ~ —IR6.2

— Quality control (Honda et al, 2018a, b; Okamoto, 2017
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— Cloud detection (Zhuge and Zou, 2016.)

— Obs error statistics -0.12 -0.10 -0.08 -0.06 -0.04 -0.02 0.00 0.02

Jacobian 10%*q*Q
— WRFDA offline VARBC statistics
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Experiment design

TerrainHeight
28°N Exps Observations DA method
CON_3D Con 3DVar
24°N AHI_3D Con + AHI (single time) 3DVar
CON_4D Con 4DVar [0, 30] min
20°N —
e - 5] AHI_4D Con + AHI (every 10-min) | 4DVar [0, 30] min
16°N § Al 1 | | | | i@
104°E  108°E  112°E  116°E  120°E Exprs were initialized 4 hours before Cl
T For 4DVar, 27-km for the 15t outer loop; 9-km for the 2" outer loop
L

* MP: Thompson for model, warm-rain for 4dvar

* No Cu for model, KF Cu for innovation, cudu for minimization

* Short-wave radiation: RRTMG

* Long-wave radiation: RRTMG

« PBL: YSU; A simple vertical diffusion with surface friction scheme for 4DVAR
» Surface layer: Revised MM5 Monin-Obukhov scheme

* Land surface: unified Noah land-surface model
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* 4DVar produced
larger increments,
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Radar reflectivity
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Hourly area-summed rainfall amount
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20-h accumulated rainfall
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Conclusions & Future plan

o 4DVAR exps largely reduced timing and location errors in convection initiation forecasts,
while every 10-min AHI radiance DA further improved location forecasts.

e The combination of 4DVAR and AHI radiances improved precipitation forecasts and FSS
scores

e Future: All-sky radiance DA
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