GH43C-1471

APPROPRIATE TECHNOLOGIES TO REDUCE FLOOD LOSSES
Mirianna Budimir*, Alison Sneddon, Sarah Brown
*mirianna.budimir@practicalaction.org.uk

INTRODUCTION
Risk assessments and early warning systems are essential tools in
the flood management cycle for saving lives and livelihoods. Practical
Action has been working in developing countries to help prepare,
mitigate, and manage responses to disasters using appropriate
technologies and approaches. In parallel with the physical science
developments, an understanding of the socioeconomic context is
needed to operationalize early warning and risk reduction
effectively.

PROBABILISTIC FORECASTING

Practical Action undertook research to analyse and
understand information flows, early warning
dissemination, decision making and early action, and the
potential for communicating more complex (probabilistic)
early warning in Nepal. Forecast information is accessible
for most high-level decision makers at national and district
level in the form of a daily bulletin issued by the
Department of Hydrology and Meteorology. This source of
information is fairly well trusted, but needs further
development and tailoring to ensure the information is
easier to understand and use to make decisions. Standard
Operating Procedures will help address this.

The Nepal, the Department of Hydrology and
Meteorology has been piloting a low data
probabilistic approach to flood forecasting in
partnership with Practical Action, Lancaster
University, Water Numbers and Zurich
Insurance. This has now been rolled out across
major and minor river basins in Nepal,
extending current lead time by an additional 5
hours. These increased lead times for early
warning and early action, can be critical in fast
flowing mountainous rivers (Smith et al. 2017).

STANDARD OPERATING PROCEDURES

LOW COST SENSOR TECHNOLOGY
Practical Action has been supporting Imperial College London to test
the robustness of low cost water level sensors in Karnali River since
May 2016. Lidar sensors with a measurement range up to 30m have
been installed selected locations for further testing and suitability in
the local context. As a part of a citizen science approach, several local
engagements and demonstration of the sensors were also carried out
at upstream and downstream communities to discuss on the local
perception on this cheap ($300-$500) technology. Communities and
stakeholders are keen to look at its applicability and complementarity
in the ongoing flood reduction program of the region.

COMMUNICATION OF FORECASTS

SMS
In the case of likely flooding situation,
Nepal Department of Hydrology and
Meteorology sends mass SMS
messages via telecom providers to the
mobile phones that are within that
polygon. These alerts are simple: ‘be
alert’; ‘prepare to evacuate’; ‘evacuate
now’. Common Alerting Protocols were
developed with Practical Action
between the 2017 monsoon and the
2018 monsoon. These established a
series of standard content and phrasing
to be used in the SMS messages.

With support from the German Federal
Foreign Office, World Food Program, the
Nepal Department of Hydrology and
Meteorology is piloting Forecast Based
Flood Preparedness in six districts of the
mid-and far-western Terai in collaboration
and partnership with the National
Emergency Operation Centre, Practical
Action and ICIMOD (Uprety et al., 2018).
Humanitarian responders, hydrological and
meteorological services providers,
stakeholders and communities
collaboratively developed Standard
Operating Procedures in 2017.

GENDER PERSPECTIVE
Gender is a critical consideration in ensuring effective Early Warning Systems leave
no one behind. In locations with pronounced gender inequality, Early Warning
Systems that do not explicitly consider gender will likely increase the
marginalisation and vulnerability of groups with less power. Data was collected in
Nepal and Peru, focusing on areas where a flood early warning system is already
operational.
Key findings include:
• Gender inequality and social marginalisation increases vulnerability to disasters.
• Marginalised gender groups risk being excluded from DRR policies, strategies
and decision making as DRR processes are not currently designed to enable
them to engage.
• Gender inequality in economic capital, access to technology, and social capital
impacts on access to early warning.
• Groups with higher vulnerability have different preferences and capacities to
prepare and respond, including a preference for earlier evacuation.
• Participation in EWS initiatives does not equate to influence or power over
decision making.

DIGITAL MAPPING

With partners from the Flood Resilience Alliance,
Practical Action has developed an approach that
combines state-of-the-art collaborative digital
mapping techniques with community-based
participatory methods to co-produce critical local
flood exposure information.

PERU TECHNOLOGY

Modular and low-cost monitoring stations have
been installed in Chosica, Peru, to determine
variables that are not being measured, or to cover
unmonitored areas with conventional hydrometeorological variables.

Both the web platform and the mobile network
are used to communicate notices, warnings and
alarms. 3D printing was used for sensor covers.
The use of solar panels provides independence
from the electricity supply, which should be a
requirement as problems usually occur with the
electricity supply during disasters.
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