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The WASCAL high-resolution regional
climate simulation ensemble for West
Africa: concept, dissemination

and assessment
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Regional climatesimulationsare
grenre i a it e Aty el o g
S e i rer ey fatie sy (2610
using the Weather Research and
Forecasting Model (WRF).

The simulations cover the validation
period 19802010 and the two

future periods 2022050 and

2070 2100under RCP4.5 scenario
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Potential impact of 1.5 °C and 2 °C global warming on
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Evaluation of dry and wet spell events over West Africa

using CORDEX-CORE regional climate models
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Evaluation of monthly precipitation data from three
gridded climate data products over Nigeria

Samuel T. Ogunjo™*, Christiana F. Olusegun®®, Ibiyvinka A. Fuwape?

* Department of Physics, Federal Unwversity of Technology, Akure

b Department of Meteorology and Climale Science, West African Science Service Centre

on Climate Change and Adapted Land Use (WASCAL), FUTA
* Department of Meteorology, Federal University of Technology, Akure
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Figure 1: Map of study area showing the locations of the synoptic stations within Nigeria.

Table 3: Correlation (p) for the locations under investizgation.

S

4

Location Papce | Proaa | Pudel
Lokoja 092 0.91 | 0.93
Osogho 0.87 | 0.88 | 0.90
lkeja 0.79 a8 | 0,52
Yola 0.83 | 0.85 | 0.85
Jos 077 9 LR
Minna 070 ) 0.75 | 0.74
Maiduguri 0.87 | 0.88 | 0.88
Neurn 087 | 088 | 063
Gusau 0.090 1 0.94 | 0.92
Sokoto 0.79 | 0.82 | 0.80
Kaduna 0.91 1 0.92 | 0.93
Kano 0.92 1 0.88 | 0.90
Bauchi 0.091 1 0.91 | 0.92
[lorin 0.90 | 0.858 [ 0.90
I 0.72 | 0.69 | 0.37
Ibadan 0.76 7| 0LA0
Benin 0.00 | 085 | 041
Warri 0.78 | .83 | 0,30
Port Harcourt | 0.72 | 0.75 | 0.39
Finmgu 0.71 | 0.76 | 040
Calabar 068 | 0.76 | 0.40
sample size=162
ot

J
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Evaluation of High Resolution (25 km)

Coupled Model Intercomparison Project

Phase 6 (CMIP6) on extreme monsoon
precipitation over West Africa

Christiana Funmilola Olusegun®?", Adeyemi
Olusola®*", Samuel Ogunjo®’ and Iwona Stachlewska!

LFaculty of Physics, University of Warsaw, ul. Pasteura 5,
Warsaw, 02-093, Warsaw Poland.
“Doctoral Research Program - West African Climate System
(DRP-WACS), West African Science Service Centre on Climate
Change and Adapted Land Use (WASCAL), Federal University
of Technology, Ilesha-Owo Expressway, Akure, 340001, Ondo
State, Nigeria.
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Evolution and copula modelling of drought duration and severity
over Africa using CORDEX-CORE regional climate models

C. F. Olusegun®, S. T. Ogunjo™* and Adeyemi Olusola®

“University of Warsaw, Faculiy of Physics, wl. Pastewra 5, Warsaw, 02-093, Poland
b Depariment of Physics, Federal University of Technology Akure, Akure, 340001, Onde State, Nigeria
“Department of Geography, University of the Free Stale, Bloemfontein, Free State, South Africa

ARTICLE INFO

Keywords:
CORDEX-CORE
COPULA modelling
Drought

Severily

ABSTRACT

This study assessed the dependance of drought severity and duration across 4 sub-regions
(Southern, Western, Eastern and Central) in Africa using copula modelling. The analysis were
carried outl for the reference period 1991-2020 and future period 2071 -2099. Simulated daily
precipitation at a horizontal resolution of 0.227 were oblained from three regional climate models
(RCMs) participating in the Coordinated Output for Regional Evaluations within the Coordi-
nated Regional Downscaling Experiment (CORDEX-CORE). The RUM: were downscaled by
3 global climate models and validaled vsing three high resolution gridded daily precipitation
products obtained from The Climate Hazards Group InfraRed Precipitation with Stations data
(CHIEPS). Climate Prediction Center Alrica Rainfall Climatology Version 2.0 (CPC-ARCZ)
and Tropical Applications of Meteorology using 5ATellite data and ground-based observations
(TAMSAT). The analysis considerel’ two families of copulas: Archimedean (Frank, Clayton,
Gumbel) and Elliptical {Gaussian, Student-t). The performance of the copula functions were
estimated using the Akaike Information Criteria {AIC). Generally, there is a pood agreement in
the distribution of observed precipitation among the three observational data products across the
subregion of Africa, with slight differences attributed to the dilferent processing algorithms ol
the products. Across Wesl Alrica, mean precipitation values from CPC, CHIRPS, and TAMSAT
were lound o be 286, 316, and 3.07 mm/day respectively. The CCLM-NCC underestimated
the mean values of precipitation reported in the observation data while CCLM-MPI and CCLM-
HAD overestimated the mean values of precipitation in the West Alrica region.

) — 4

Drought duration and severity in Africa under RCP8.5

20°N —

20°S
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-g:tl:rlzljtiun values of drought duration - severity from CORDEX-CORE models in different regions of Africa. \/
Historical Forecast 14 1
Model  Model WA EA SA CA |WA EA SA CA 2y @ 1 .
CHIRPS | 0.93 094 0.96 0.98 .o ‘
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CPC 099 097 092 0098 Lo | Lo
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NCC 098 094 098 096 | 087 098 098 0097 . ® REMONGC
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Figure 4: Comparison of duration-severity graphs for REMO based models in (a) Central Africa (b) Western Africa (c)
Eastern Africa, and (d) Southern Africa
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. Potential of Using Floating Solar Photovoltaic and
. Wind Farms for Sustainable Energy Generation in an
., Existing Hydropower Station in Sub-Saharan Africa

. Samuel T. Ogunjo®, Adeyemi O. Olusola™*, Christiana F. Olusegun®?

@ Department of Physics, Federal University of Technology, Akure, Hesha-Owo
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Figure 1. PM2.5 horizontal distribution (a—h) and latitudinal variation (c—d} averaged over 10°W o 10PE across West Aftica. LHS shows PM2.5 with Dust and Sea
Salt and RHS shows PM2.5 without Dust and Seasalt.
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