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Abstract

Knowledge about future climate provides valuable insights into how the challenges posed by
climate change and variability can be addressed. This study assessed the histotical and future
rainfall and temperature under CORDEX-African line over Uganda using Climate Limited-area
Modelling Community (CLMcom-CCLM4) model data when driven by three Global Cliinate
Models (CNRM-CERFACS-CNRM, ICHEC-EC-EARTH and MPI-M-MPI-ESM} for the period
1976-2005 (Historical), 2021-2050 (Near future)} and 2070-2100 (Far future). Correlational
-analysis, spatial analysis and error index evaluation were used in the study. Results showed that
the model performed fairly well in reproducing rainfall and temperature; and Uganda may reach
the expected global temperature increase of up to 5.8°C. The findings also indicate that there-are
problems-of using the model in performance over Uganda and future studies should be done to

improve on the model performance..
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CHAPTER ONE: INTRODUCTION

1.1. Background

The fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) explicitly
shows the world is warming faster than estimated before and that humans caused most of that
change over the last decades (IPCC 2007). Several studies also show that rainfall is likely to
increase in humid areas and decline in sémi-arid areas across the tropics' (Hulme et al., 2001;
Hulme ef al., 2005; Christensen ef al,, 2007). The rainfall and temperature patterns over eastern
Africa are highly variable both in space and time, The region is already witnessing dire
consequetices of erratic climatic conditions that are likely to be associated with regional climate
change (FEWS NET 2011; Anyah and Qiu 2012). The region experiences serious food insecurity
and resource based conflicts in addition to recurring droughts and floods that have dramatic
socioeconomic impacts (UNEP 201 1; World Bank 2012).

Recent economic-assessments (World Bank 201 2) show that no sustainable development can be
aftained in the region without effective regional systems for climate risk reduction including

climate change adaptation,

Again, according to IPCC {2007) report, climate change will continue, at a pace determined b__y
past, present and future emissions of 'heat-trappi'ng gases. The effects of climate change that have
already occurred are widespread and significant; affécting agriculture, energy, human health,
terrestrial and marine ecosystems, water resources, and some industries across the world and
especially the African continent, According to the report, while it is difficult to precisely predict
the future consequences of climate change, there is sufficient knowledge, understanding and broad

scientific consensus oni the current impacts and risks posed by climate change.

Global Climate Models (GCMs) ate the most appropriate toel for addressing future climate
change. For instance, GCM data have been used to describe the elimate processes of many African
regions and fo produce the ¢limate information for applications in different socioeconomic sectors
including agriculture, water, and health (Alley ez al. 2007).

However, in order to. formulate adaptation and mitigation policies in response to climate change
impacts for the affected countries like Ug_anda,:- reliable climate change information is usually
required at finer spatial scales than that of a typical GCM grid-cell; which is usually about 300 x
300 km (Hudson and. Jones, 2002). Thus, although GCMs provide adequate simulations of
atmospheric general circulation at the continental scale, they do not capture the detail required for

regional and national assessments. This is particularly true for heterogeneous regions in Africa,

1
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