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1. Context and purposes

Drought is an extreme climatic event caused by an abnormal rainfall deficit. With its slow

dynamics, broad scope and numerous cumulative and multidisciplinary impacts (Wilhite & Glantz,

1985; Sthal et al., 2016), this complex phenomenon has the potential to cause both a simple

environmental disturbance and a major socio-economic crisis. Moreover, it is now certain that

ongoing global warming will increase the frequency and intensity of droughts (IPCC, 2021). The

consecutive rainfall deficits of 2018 and 2019 in Europe are already considered to be

unprecedented in the last 250 years (Hari et al., 2020).

Water deficits are not new in Wallonia (southern part of Belgium) but they have multiplied in an

almost structural way over the last twenty years. They are further accentuated by high average

annual temperatures and by a growing demand for water. Wallonia must therefore prepare for this

new climatic challenge in order to limit - in the short, medium and long term - the often costly and

destructive impacts. In this context, this study aimed to build and develop an original and

innovative tool - the chrono-systemic timeline - in order to better understand the interdisciplinary

process of droughts and to highlight recommendations for a sustainable and transversal

management of this risk.
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The chrono-systemic timeline of the 2018 drought in Wallonia (figure below) is analysed by category of system studied.

The chrono-systemic timeline of the 2018 drought in Wallonia highlights an often long period of
major impacts, a slow return to a so-called normal situation and a form of crisis management
described as reactive (decisions taken by the authorities mostly at the time the crisis is
established). The tool also shows the presence of a water stress situation in all the socio-
ecosystems of the territory. The study therefore concludes that it is necessary to better consider
the risks linked to water deficits in public policies and to set up an anticipatory and adaptive

management of these risks. Nature-based solutions (large or small scale) that promote sustainable
water, soil and forest management are efficient future strategies for integrated adaptation to
water scarcity (European Environment Agency, 2021). In conclusion, drought is not only a climatic
issue because, even if the origin of this phenomenon is linked to meteorological factors, its
consequences and their magnitude strongly depend on the environmental and societal context of
the affected territory (Thibaut & Ozer, 2021).
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8 months with higher than normal
average temperatures

7 months with more than 20% less
rainfall than normal

Critical situation of water resources
from August to November

Strong pressure on the distribution of
drinking water with the use of
alternative supplies (tanker trucks,
requisition of private wells, ↗ surface
water withdrawals)

↘ crop yields and severe degradation
of grasslands with major financial and
health impacts

↗ mortality of forest species and bark
beetle attacks (Ips typographus); social
and recreational functions of natural
areas impacted by access restrictions

high risk of forest fires and excess
workload of rescue services

Stopping or ↘ production by
hydroelectric power plants; adapting
performances of thermal and nuclear
power plants (rational management -
withdrawals and discharges - of
cooling water)

Regrouping of boats at locks on
navigable rivers and limiting draught of
water

Numerous water sports (fishing,
kayaking, swimming, water-skiing,
tourist boating) forced to stop or
prohibited

The sequencing of the chrono-systemic timeline delimits the
most severe period of the drought between June and mid-
September, when the climax of the crisis occurs. From
October onwards, the difficulties tend to decrease due to less
pressure on water resources. Nevertheless, the situation
remains problematic for certain sectors of activity for which a
return to a more favourable situation will only be achieved in
2019 after normal winter rainfall levels.

The Belgian institutional complexity does not facilitate the management of a crisis with
multi-sectoral impacts and requires increased cooperation between the levels of
governance. The decisions taken by authorities during the 2018 drought in Wallonia are:
• at regional level → bans on water extraction, fishing, hydroelectric micro power plants

and tourist navigation; drought recognised as an agricultural disaster allowing
compensation

• at provincial level → ban on fires in forest areas from May to August
• at communal level → restrictions on water use for essential needs (30 communes

affected from several weeks to several months between 2017 and 2019)

The timeline is constructed in six stages :

A chrono-systemic timeline is an interdisciplinary instrument for analysing change processes in a
territory (Bergeret et al., 2015). This tool contributes, through a socio-ecosystemic analysis of an
experience, to improve the management of similar future situations. In the context of a drought

during which the consequences are extremely varied, whether sectorally, spatially or temporally,
the timeline allows us to combine the key events of the crisis and the logical links between them in
a single and synthetic diagram.

2. Data and methodology

4. Conclusions

The case study selected is the 2018 drought in Wallonia due to exceptional weather conditions
marked by much higher than normal sunshine and temperatures, as well as exceptionally low
precipitation in frequency and quantity. This event is also recent and therefore in phase with the
current climatic reality. With regard to temporality, the chrono-systemic timeline is constructed
over a full calendar year using a linear time scale.

The contexts considered are the environmental conditions (climate and hydrology), the economic
and social context (water production, agriculture, natural environments, energy, navigation,
tourism) and the political and administrative decisions. The data used for each of these contexts
comes from the meeting reports of the "drought cell" of the Regional Crisis Centre of Wallonia
(CRC-W) and from the monthly climate reports of the Royal Meteorological Institute of Belgium
(RMI).


