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Synopsis

A trial meteorological forecasting over Ghana was conducted with the use of Weather
Research and Forecasting model (WRF) and data assimilation system (WRFDA). Three di-

mensional data assimilation (3DVAR) was applied to a flash flood event that occurred at

Accra Ghana on 3rd June 2015 for better rainfall forecasts in this study. It is found that

the horizontal scale of the convective systems that spawn a flash flood was about 1000 km.

SYNOP and SONDE data were used for our assimilation. The assimilation of SYNOP

data provides a quantitatively positive feedback on the rainfall forecast. On the other hand,

the location of the predicted rainfall distribution is shifted to westward when SONDE data

is assimilated to the initial condition. SYNOP data mostly improved moisture conditions,

whereas SONDE data overestimated zonal winds in this case. While SYNOP data used in

this study does not include Ghanaian area, the results suggests that there is one of a possi-

bility for an improvement of rainfall forecasts when Ghanaian SYNOP data is assimilated.
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Fig. 1 The mean (black solid line) and maximum (red
broken line) values of precipitation intensity [mm h~!]
derived from GSMaP over Accra, Ghana.
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Fig. 2 The horizontal distributions of one hour rainfall [mm] derived from (a) GSMaP and (b) WRF at 2200 UTC 3rd

June 2015.
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Fig. 3 Skew-T diagrams at Abidjan on 1200 UTC 1st June 2015. The left and right panels show (a) the observation,

and (b) the initial condition of WRF model, respectively.
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Fig. 4 The horizontal distribution of SYNOP data used
in this study.
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Fig. 5 The same as Fig. 4, but radiosonde data.
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Table 1 The Input/Output variables and its description on the equation (1).

Variables  Description Input/Output Variables

J(x) Scalar cost function WRFDA output
X The analysis WRFDA output
xp Background field user input
B Background error covariance matrix user input
y Observations user input
H Observation operator included in WRFDA
R Observation error covariance matrix user input
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Fig. 6 The rainfall forecasts on 1200 UTC 3rd June 2015: (a) without assimilation, (b) with SYNOP data, and (c)

with radiosonde data.
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Fig. 7 The scatter diagrams for SYNOP observation against background field (left panels), and for SYNOP obser-
vation against the analysis (right panels). The variables are (a) Zonal wind [m s‘l], (b) meridional wind [m s_l], (©)
Temperature [K], and (d) water vapor mixing ratio [g kg~!].
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Fig. 8 The increments of the analysis relative to background field of zonal wind [m s~17 at (a) 14th and (b) 35th model

layers.
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