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Environmental changes and associated impacts are among
the greatest obstacles to attaining sustainable develop-
ment goals in Africa. For example, Africa is vulnerable to
risks posed by climate change stressors such as increas-
ing temperature, precipitation variability, and exposure
to other stressors such as winds or sandstorms, pests, and
diseases [2]. To render things worse and daunting, the
continent has a limited adaptive capacity to the impacts
of climate change [3]. Though this area of research is gain-
ing much attention, before this topical collection, major
knowledge gaps still existed in establishing an under-
standing of the socio-economic, environmental, food sys-
tems related implications of the observed changes and
how they are related to current levels of resilience and vul-
nerability of most African environmental systems. Some
major gaps the papers published in this topical collection
have filled.

This topical collection has published research within
the realm of regional, national, and local environmental
changes and associated impacts. It has indeed enhanced
the knowledge of the scientific community and provided
valuable information that can be used by policymakers to
formulate adaptation measures that are evidence-based
and aimed at improving the resilience of different sectors.
This topical collection has a total of 16 peer review papers
dwelling on key themes related to environmental change,
resilience, adaptation, and sustainability in Africa. These
themes are of great importance in the continent of Africa
because even though Africa is least responsible for climate
change through low greenhouse gas emissions when

compared to other parts of the world [10], the continent
is the most vulnerable, least resilient, and adaptable [6].
It has been argued that resilience, vulnerability, expo-
sure, sensitivity and the adaptive capacity of environ-
mental systems in Africa will continue to play a key role
in determining how the continent responds to climate
forcing [3]. Therefore, future outcomes will be shaped
by the exposure of environmental systems to changes in
temperature and precipitation, historical changes in the
sensitivity of crop yields and most importantly by the level
of adaptive capacity of the people involved, in most cases
smallholder farmers [3]. It has even been argued that the
magnitude of the effects that climate change will have on
a population will depend greatly on the ability to adapt
as illustrated in the adaptive capacity which in turn estab-
lishes resilience [1]. Hence, it is pertinent to establish this
close-knit relationship between climate on the one hand
and adaptation, adaptive capacity and resilience in Africa
as the continent remains highly vulnerable.
Consequently, this topical collection does indeed reflect
these topics as the 16 papers published focus on themes
such as vulnerability (exposure, sensitivity, and adap-
tive capacity) of cropping systems to droughts and crop
yield gaps in Uganda, East Africa, the effects of aerosols
on precipitation in central Africa, livestock and the driv-
ers of climate variability as well as aspects of precipitation
distribution over Morocco. A common observation in this
topical collection is the link established by most authors
to agricultural systems. Invariably, this is not unexpected
as agriculture remains the “backbone” of most African
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economies and therefore remains a veritable engine for
establishing resilience and for development in Africa [5].

One way of going about this is through a better under-
standing of the relationship between yield and precipita-
tion gaps. An approach that enables researchers to better
understand where gaps exist in the yields of their crops
and how these align with precipitation gaps and other
possible drivers of yield [4, 7, 9]. This approach does not
only inform us of the deficits in the outputs of our pro-
duction systems as depicted in the relationship between
actual and projected yields and actual and projected
precipitation but also provides an opportunity for stake-
holders to better understand the links between yield and
precipitation as well as establish the role of other poten-
tial drivers of resilience in cropping systems. In Africa, the
annual growth rate in agricultural production is projected
to decline from 3.0 to 2.1% for the period 2006-2050 [8].
The repercussions of this decline are more daunting on
smallholder farmers who constitute about 70% of the
farming population [7]. In this regard, a new comprehen-
sive research program (pan Moroccan platform for crop
Yields/Precipitation Gaps, Crop Calendars for Maize, Barley,
Sorghum and Bean:s) is focused on advancing our under-
standing of these issues and providing policy-relevant
information to policymakers.
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