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1. Overview

In the tropics, rural areas are still the place where many people live, despite ongoing
urbanization. In tropical Africa, most of the population is still rural and will be so for
at least another generation [1,2]. The development of the rural tropics is not merely a
contribution to the growth of individual countries. It can be a way of reducing poverty [3,4]
and inequalities in access to water [5], health care [6], and education [7] that the process of
urbanization is unable to alleviate. However, it can also be a way to reduce greenhouse
gas emissions that drive climate change if rural development is pursued in a sustainable
way. This means stopping deforestation [8]. Then, reducing livestock-related emissions,
which now account for 56%, 83%, and 87% of the greenhouse gases produced in Asia,
Latin America, and Africa, respectively, according to the Food and Agricultural Organiza-
tion’s latest estimates [9].

Efforts to achieve sustainable rural development are often thwarted by hydro-climatic
disasters (droughts, flooding, heavy rains, typhoons) which local communities are little
prepared to tackle. Understanding these disasters, improving preparation, and strengthen-
ing governance have become equal priorities of the Sendai Framework for Disaster Risk
Reduction [10]. However, the implementation of disaster risk reduction (DRR) at local scale,
to achieve the objectives of the Sendai framework, has come across innumerable obstacles.
It is often the case that agricultural practices and local planning are not very risk-informed.
Climatic information is absent or not accessible locally [11]. Early warning systems and
climate services are habitually not constructed with and for the rural communities [12,13].
Exposure and vulnerability are frequently considered as static determinants of risk [14].
Finally, the frequency and quality of DRR mainstreaming in local development plans are
low [15,16] or simply unknown [17,18]. These deficiencies are particularly acute in the
Tropics, where many Least Developed Countries are located, and where there is, however,
great potential for agricultural development [19,20].

This Special Issue aims to investigate ways of increasing local knowledge of risks to
contribute to rural development. It also aims to ascertain the status of essential resources,
such as water and soil, and identify what undermines their integrity. Finally, it seeks to
identify local policies for risk reduction and adaptation. The 22 articles collected here cover
case studies from 12 countries. More than half of the articles concern Africa, as the subcon-
tinent contains most of the Earth′s surface in the tropical zone. The 94 authors mobilized
cover a wide range of disciplines, such as agronomy, architecture, civil engineering, clima-
tology, earth sciences, ecology, economic policy, environmental engineering, geography,
geology, geomatics, hydraulics, materials science, oceanography and atmospheric physics,
remote sensing, and spatial and regional planning.

2. A Short Review of the Contributions

Eleven articles are devoted to the knowledge of risk. Two of them are dedicated to
hazard knowledge. Vigna et al. consider the best datasets among the Climate Hazards

Sustainability 2021, 13, 4179. https://doi.org/10.3390/su13084179 https://www.mdpi.com/journal/sustainability

https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0001-6409-9458
https://orcid.org/0000-0003-2290-6746
https://doi.org/10.3390/su13084179
https://doi.org/10.3390/su13084179
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su13084179
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su13084179?type=check_update&version=1


Sustainability 2021, 13, 4179 2 of 4

Group InfraRed Precipitation with Station, the Global Precipitation Climatology Center,
and the Kenyan Meteorological Dataset to observe monthly rainfall trends in the North
Horr subcounty in northern Kenya between 1983 and 2014. As a result, the Kenyan Meteo-
rological Dataset corrected with a procedure based on the Global Precipitation Climatology
Center monthly dataset performs better in terms of resolution and response to local scale
precipitation differences.

Baldi et al. consider the severe thunderstorms in Sinai (Egypt) and their future trend.
This hazard impacts the arid region as flash floods, which can be a resource if captured by
water harvesting works.

Flood exposure is analyzed by Galligari et al. in a 135 km2 of the most densely
populated wetlands in Niger: The Maouri temporary creek in Guéchémé. The dynamics of
the built-up area in the flood zone are observed over the last ten years. Human settlements
appear to be expanding by 52% in flood prone zones. House consolidation with corrugated
sheet metal roofs is stronger in that zone than outside it.

Caselle et al. present a dataset to appreciate the vulnerability of local communities
to drought and other threats in the Hodh Chargui region of Mauritania. The dataset is
useful for drafting local development plans for the 31 municipalities that make up this
vast jurisdiction.

Tiepolo et al. present a pluvial and fluvial risk assessment in four rural settlements
along the Sirba River, in western Niger. The assessment is conceived to support planning
risk reduction. Set up in a participatory manner, it employs innovative techniques in the
region (images captured by unmanned aerial vehicles, hydraulic modelling), integrated
with local knowledge. The result is a support to informed decision-making in prioritising
and implementing risk reduction policies that local assessments rarely provide.

With another article, Tiepolo et al. offer a similar assessment considering meteoro-
logical, hydrological, and agricultural drought and flood risk for 13 rural communities in
the Hodh Chargui, Mauritania. A large variability of risk level emerges within a relatively
limited geographical area, determined by the risk of heavy rains and agricultural drought.
These results are useful to identify risk reduction actions, which are very different from
those usually proposed by the literature.

Frontuto et al. propose an assessment of flood impacts in Duran district, Ecuador,
that considers income distribution and risk adversity instead of standard monetary damage.
This influences damage compensation and the identification of priority areas for intervention.

Risk perception is the subject of the article by Gomez Zapata et al. in the case of the
Cotopaxi volcano, Ecuador. The use of modelling for exposed areas identification facilitates
discussion with local communities and awareness. Furthermore, it allows us to understand
where exposure perceived by communities does not coincide with that calculated with
the model.

Finally, three articles deal with the early warning and forecasting of extreme events.
Tarchiani et al. present a locally and community-based flood early warning system
designed with, and implemented for, the riverine communities along the Sirba River
in western Niger. The main result is the demonstration that an early warning system
can be set up operationally, involving the beneficiary communities through observation
and preparedness.

Bacci et al. analyze the meteorological services delivered by the National Directorate
of Meteorology to rural communities from eight municipalities of the Dosso and Tillaberi
regions to reduce drought risk in agriculture. Feedback from users demonstrate the positive
perception of such services and the willingness to use them, despite the intrinsic incertitude.

Ebhuoma et al. investigate the use of climate services by three rural communities in
the Niger delta (Nigeria). Authors find a local preference for using indigenous knowledge
rather than climate services due to the lack of local weather stations, the precedent of
wrong weather predictions, and the misuse of local communication channels. A way out
could be to develop pilot projects with farmers who are willing to use climate services.



Sustainability 2021, 13, 4179 3 of 4

Nine articles are dedicated to the state of water and soil, and the threats to these
two key natural resources for rural development. Bonetto et al. consider the status of
water resources in three districts of the Ethiopian Rift Valley. The study observes trends
in fluoride presence, pH, and electrical conductivity values in the wells. The information
obtained is useful for increasing access to drinking water in this semi-arid region.

Bertone et al. consider monitoring the presence of fertilizers on waterways in tropical
Australia. The use of a mobile station for real-time monitoring of water quality, especially
nitrate detection, proves advantageous over traditional laboratory sampling analysis.
Nitrates have fluctuations in concentration in a short time that mobile stations can detect.

Water pollution by fecal matter is the subject of the article by Bigi et al. on North-Horr
subcounty in Kenya. The presence of nitrates in water sources, and measures foreseen by
local government to reduce it, highlight the greater vulnerability of the northern part of the
subcounty to this threat.

Baratta et al. focus on actions to ensure greater access to water in the Kayes region
of Mali. In particular, the reconstruction of damaged mini-dams with the participation
of beneficiary communities is described. The restored dams increase the development of
micro businesses.

Lasagna et al. consider the availability of water in Gumbo, east of Juba, South Sudan.
The results of the study demonstrated the peculiarity of surface and groundwater and
the critical aspects to consider for water use, particularly due to the exceeding of limits
suggested by the WHO and national regulations. This research represents a first step
for the improvement of water knowledge and management, for sustainable economic
development, and for social progress in this African region.

Acciarri et al. consider the best option for producing drinking water at Magoodhoo
island, Maldives, whose lens freshwater was damaged by the 2004 tsunami. The result is
that a reverse osmosis desalination plant, powered by a photovoltaic plant with batteries,
is economically and environmentally more advantageous than using a diesel desalination
plant and bottled water supply.

Figueroa et al. consider the impacts of converting forests to grassland in tropical
Mexico. The focus is on the dynamics of carbon, nitrogen and phosphorous balances in
soil. The study observes a carbon and nutrient loss due to land use change.

Watene et al. observe soil erosion between 1990 and 2015 in the Great Rift Valley region
of Kenya. Agriculture with poor soil and water conservation measures in Lake Nakuru
and Bogoria–Baringo lake watersheds drive the highest erosion rates. Conservation tillage,
curbing deforestation and overgrazing are recommended.

Drextler investigates climate smart agriculture adaptation in Belize. The author finds
mulching, soil nutrient enrichment, and cover practices typical of Mayan farming tradition
to have positive influences. However, these practices are made unsustainable by poverty,
population growth and deforestation. This calls for a renewed commitment of agriculture
extension services.

Two articles deal with adaptation and risk reduction at the local scale but observed
in a wider context: Nigeria and tropical Africa as a whole. Ogunpaimo et al. identifies
the relationship between adaptation and food security and what characteristics of rural
households and farms facilitate it. The author finds that adaptation increases food security
and that it is linked to access to credit and extension services.

Finally, Tiepolo et al. investigate the state of disaster risk reduction mainstreaming
in local development plans for 198 rural jurisdictions over tropical Africa. Emphasis is
placed on the quality of the plans rather than their number, as is done in the monitoring
of the Sendai framework for DRR. Lack of climate characterization, little DRR, and low
participation characterize these plans, which remain anchored in providing basic services
such as as electricity, water, sanitation, and hygiene.

In the rural tropics, local communities are exposed to climate-related hazards, as well
as to an unsustainable use of land and water resources. Their role in the economy and
society is too important to be obscured by urban-centric policies. Support for local risk
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reduction should be more concerned with informing rural communities, building shared
responses to face threats, and the quality of policies implemented, instead of merely
considering their quantity.

The guest editors would like to thank the Italian Agency for Development Cooperation
(AICS) and the ANADIA 2.0 project for their support in producing this Special Issue.
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