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Ojective

Show that apart of sensitivities studies, there is some bias correction methods
to enhance Regional Climate model outputs.



There 1s two ways to have a better model performance:
1- Conduct several sensitivity analysis

2— Use Bias Correction methods



1- Sensitivity analysis

Sensitivity analysis ailms to find suitable
parametrizations to have a good model
performance.

Among other physical parametrizations 1n RegCM,
we have:

—-Convective
—Radiative transfer

—-Atmospheric boundary layer



2- Bias Correction methods
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Fig. 1. Topography (m) of the simulation domain encompassing the study area indicated by the red box. The three black
boxes indicate the three sub-regions



Two sets of 1lyears of simulation (with the first
vears used as spln-up) are performed:

— The first set (from 1 January 1991, to 1 January
2002) 1s used as the control while

- the second one (from 1 January 2001 to 1 January
2012) 1s used as the evaluation period.



Two BC methods:
— Linear Scaling (LS)
- Variance (Va).

The study uses both these BC methods to correct daily
biases 1nstead of monthly biases. They have also been
adjusted by using seasonal mean instead of monthly mean
1n performing correction factor



The LS approach (Lenderink et al., 2007) operates with
daily correction values based on differences between
observed values and simulated values during the control
period. The corrected precipitation for the control period
p.(d) at day d is given by:

p.(d)=p.(d)*fp. (1)
where
. _ubs(d;l
fo = b 2



For the evaluation period, the corrected precipitation
p.(d) at day d is given as follows:

P;(d) = Po(d) *fn:p* (3)



The Va approach corrects both the average and the Va of

the chronological series (Delei et al., 2018). Firstly, for con-
trol and evaluation periods, precipitation (or temperature)

is performed according to the LS method to obtain P:'(d)
and P*'(d) (or T*'(d) and T*'(d)). Secondly, the mean-
corrected precipitation (or temperature) is first corrected
by subtracting the mean of the corresponding season:

P;2(d) = P;'(d) — P, (d), (7)

P*(d)=P;'(d)—P,'(d). (8)



Thirdly, these last values are scaled by the ratio between
the observed and control seasonal mean of standard devi-

ation. Finally, obtained values are shifted back using the
corrected mean of the first step. Therefore, for control and
evaluation periods, corrected precipitations (or temperature)
are given by:

E{ths}
6 (P:*(d)

Pr(d) = P2 (d) ( )) D, )
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Fig,12: Seasonal distribution of precipitation (in mm/day) from the model (uncorrected and corrected) and
observations for the control period.
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As for the control period, the
Same result is found for the
evaluation period/
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Fig,13: Same as in Fig,12, but for the evaluation period.
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Overall, the analysis suggests that the Va method
1s the most suitable for reducing the bilases of
RegCM4 ./ simulations, particularly for
precipitation 1rrespective of reglons or seasons.



More information in:

A. J. Komkoua Mbienda, G. M. Guenang, S. Kaissassou, R. S. Tanessong, P.
C. Choumbou, F. Giorgi (2023): “Enhancement of RegCM4.7-CLM
precipitation and temperature by improved bias correction methods over
Central Africa”, Meteorological Applications, DOI: 10.1002/met.2116
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