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NIM€ Forecasting Heavy Rainfall Using a High-Resolution Regional Model Over West Africa for

Operational Application.
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Background/Introduction
The frequency of flash floods resulting from heavy rainfall, over west
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1. Satellite derived observed daily rainfall data from the Integrated Multi- - =
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Synthetic analysis showing the interaction between modulating drivers (CAPE, MSLP, AEJ
Core, AEW through positions 1 and 2 (Pl and P2), and areas of heavy daily rainfall
distribution on (a) 17 August 2015, (b) 11 June 2016, (c) 25 August 2017, and (d) 25 May
2018, (e) 10 May 2019, and (f) 10 May 2020.
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Longitudinal-time structure of the 66 and 33 percentile of rainfall
accumulation from GPM-IMERG and as simulated by COSMO-Model

The study Suggests that;
Rainfall and Synoptic Teleconnection
1. all modulating rainfall dynamics move 1n concert but ahead of the AEW trough.

2. The position of other drivers considered ahead of the AEW trough are sequential
in order of pressure, CAPE and AEJ.

. areas of heavy rainfall are often associated with areas where falling pressure
colncides rising CAPE.

. They are often found south of the AEJ core (entrance, exit or direct) ahead
of the AEW trough that precedes it.

. while areas of heavy rainfall east of the prime meridian are mostly associated
with combined interaction of most atmospheric dynamics.

. The AEW trough appears to be a distinct atmospheric dynamic associated with
areas of heavy rainfall west of the prime meridian.
In assessing the model's skill in simulating rainfall and modulating drivers.
COSMO-Model exhibits distinct characteristics in West-Africa
1. Although skill decreases as rainfall tends to be heavy (30mm and above), COSMO
adequately simulates the spatio-temporal variability of rainfall distribution
over West Africa, albeit with inherent biases.

. Despite the spatio-temporal biases, the model have a correlation skill greater
than 0.5 in most places.

. COSMO can reproduce the atmospheric dynamics modulating daily rainfall
variability with a few kilometer spatial lag, 1in addition to capturing the
daily propagation of the AEW trough and the core of the AEJ.

. While the model correlation skill in predicting CAPE 1s good and consistent
over Nigeria, 1t explicitly predicts the spatio-temporal evolution of the MSLP
and the Pressure tendency with correlation skill greater than 0.85 1n most
places.

. As the neighbourhood size increases there i1s a significant improvement in both
the forecast fraction and the fractions skill score (FSS).
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Map showing the correlation between COSMO and ERA-5 CAPE, ERA-5 MSLP, and GPM-IMERG daily rainfall accumulation from
17 to 22 August 2015, 11 to 16 June 2016, 21 to 27 August 2017, 22 to 26 May 2018, 7 to 12 May 2019 (m - o), and 5 to
10 May 2020.
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The fractions skill score (FSS) based on the 10 (black line), 25% (red line), 50" (green line) 75 (blue line), and 90th (cyan
line) percentile, over East of Meridian, the West of Meridian, and West Africa on 17 to 22 August 2015, 11 to 16 June 2016, 21 to
27 August 2017, 22 to 26 May 2018, 7 to 12 May 2019, and 5 to 10 May 2020.

Implications/Conclussion
The reproducibility skill of the model in predicting atmospheric dynamics may not transform into the predictive skill
of the model in producing rainfall. Nevertheless,

1. Operational forecasters may be able to determine likely areas of heavy rainfall by estimating the position of the
AEJ core based on the position of areas of the least falling pressure from COSMO.

2. The incorporation of the fractions skill score metric based on the neighbourhood approach could also assist
operational forecasters to decide at which scale a severe weather alert can be issued.
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