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Wadi flash flooding in arid and semi-arid regions has recently become more frequent and
devastating resulting in great property damage and extensive loss of life as well as environment
degradation. Lack of data (availability, quality), disasters (flash floods and drought), water
scarcity (quantity and quality), missing of management (water and sediment), and poor
knowledge and approaches (models, strategies, and planning) are the main problems and
struggles of wadi system in arid and semi-arid regions. Therefore, identifying main factors for
increasing of wadi flash floods in terms of frequency and intensity are desperately needed to
develop the powerful approaches for forecasting and to propose the proper mitigation strategies
for risk reduction. Additionally, understanding the hydrological characteristics such as
spatiotemporal variability of rainfall, infiltration process, runoff generation, and surface and
subsurface water interaction along with investigation of wadi basin geomorphology,
topography, and geology. This will be the optimal way to overcome such struggles.

Long-term rainfall data and their analysis are limited in most of arid regions. Although, many

previous studies have been done to mitigate the flash floods in some arid regions,
spatiotemporal variability in both flash floods magnitudes and frequencies are still not well
understandable and not scientifically explained especially with their linkage with the climate
change impacts. Therefore, there is an urgent necessity to develop a sustainable methodology
to simulate and forecast of WFF based on monitoring networks of both rainfall and discharge
in such arid regions.

In terms of WFF water management, arid and semi-arid regions are defined as areas where
water is at its most scarce. The hydrological conditions in these areas are extreme and highly
variable, where flash floods from a single large storm can exceed the total runoff from yearly
hydrographs. These areas are facing the greatest pressures to manage the available water
resources for their needs due to increasing population, water demand, agriculture area,
pollution, and climate change impacts. Understanding the impacts of climate changes on
increasing WFF frequency and magnitudes at wadi system in arid regions. Additionally, due to
the gab of the absence of sustainable mitigation strategies and water management, linking with
the effective developed hydrological models, proposing a sustainable mitigation measures with
water managements approach throughout water harvesting and groundwater recharge are one
of the main required objectives overcome wadi system problems.

Therefore, we have to think deeply and uniquely about wadi flash floods in arid regions to come
up with the proper, applicable and innovative tools for forecasting, mitigation, and water
management as well as wadi society development. In this work, we propose an integrated
strategy based on multidisciplinary research including the following issues:
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> Innovative approaches: What are the missing in the current developed models for wadi
flash floods? How can we can fill the occurred gabs in terms of modelling, forecasting, and
mitigation? What are the requirement to come up with applicable techniques and tools to
reduce the risk and manage the water to improve and develop the society and protect the
environment?; How can we understand increasing the flash floods phenomena in frequency
and magnitudes in terms of climate change?

» Databased networks: Do we have enough data for modelling and forecasting?

What are the available meteorological data and other data? Do we have enough observation
monitoring networks stations for meteorological and flow, and groundwater levels, etc?, If
not, what we should do to overcome the problem and build the database for wadi system?.

» Team works: What are the available national and global networking for research
collaboration? What do we need to initiate such important networks from different countries
involving researchers, engineers, professionals, stakeholders, society, etc.?

» Risk reduction and sediment management: How can we manage and mitigate WFF water
as well as reduce the risk disasters? How can we come up with WFF risk reduction using
the effective hydrological models and mitigation measures?

» Water harvesting and management: How can we able to combine the surface and
subsurface approaches for the sustainable WFF water management in terms of water
harvesting and groundwater recharge?; How can we manage and utilize such threaten WFF
water to be suitable for agriculture activities and other domestic uses?; What are the
expected enhancement on the available water resources and development the society in
terms of agriculture and water demand?

> Society and environment: How can we contribute in wadi society and community
development? How can we involve the society in the research and projects implementation?

» Decision-making, planning, and governance: What are the available development and
planning in Wadi system society? Does the decision makers and governors are willing for
projects implementations. Did the country initiated some planning in that regard? How can
we help them to sustain their plan and policy?

The answers about these questions are the only and optimal way to overcome water related
problems in wadi system for society development and environmental protection. Therefore, we
propose such example of multidisciplinary approach based on the discussed factors (Figure 1).
Such proposed multidisciplinary research strategy is being to focus on Wadi Flash Floods
(WFF) modelling, mitigating, and harvesting and its related multidisciplinary socio-
environment issues. The current and previous improvements, the gaps and missing in research
and technologies, and our contributions and development will be achieved by this strategic way.
The research group’s contribution and developments will be achieved to answer the raised
objective questions of water related problems in wadi system. Working together in groups
under the same umbrella is the way forward to overcome such challenges and come up with
building of database, new modelling approaches, water and sediment management, disaster risk
reduction, wadi society development and environmental protect. Additionally, implementation
the mitigation measures and harvesting structures, integration between this multidisciplinary
themes, transferring knowledge and technologies, involving of wadi society in research
(collecting data and implementation), developing public awareness and educational system are
the main unique merits of such integrated strategy.
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Figure. 1 A proposed concept for integrated multidisciplinary strategy for wadi system in
arid regions.
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Arid and Semi-arid regions are under pressure due to droughts.

Rapid increase of population and urbanization has pushed people to high
disaster risk zones such as Wadi flood plain.

Reasons for increasing WFF disasters are 1) Lack of enough knowledge in local
government and wadi communities on flooding risks and improper land use,
Insufficient rainfall and flood runoff forecast and prediction measures,

Public awareness and Socio - Eco educational regarding flash flood risk
Not all flash floods are destructives and harvest by various technologies

Until today, no comprehensive master planning to design mitigation measures
by flood storage upstream, safety passage downstream and wisely use of
floodwater (water harvesting) in Wadi systems..

There is an urgent need to establish a guideline for assessment and mitigation
and utilize floodwater as a new supply.

The indigenous knowledge combined with the modelling and monitoring

Important research challenges include, participation of Wadi local communities,
data collection techniques, occurrences of WFF, forecasting and predications,
warning systems and mitigation measures, sedimentation, Wadi ecosystem, and
water harvesting techniques. ?
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. Troplcal Cyclone Chapala has been affecting southern
Yemen with heavy rainfall, strong winds, storm surge and
high waves.

» Heavy rains triggered severe floods in the provinces of
Hadramawt and Shabwa.

* 49000 palm trees were destroyed, 301 House garden

» 37000 goats, 359 water ponds

+ Total of 26 dead 18 of which are in Socotra
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Wadip Palestine

e Ashkelon also had flash floods after 30mm of rain

fell in less than an hour.

—
%o Floods in Ghaza Khan Younis and Beit Degan

Wadip Algeria

17,000 homes are directly impacted in Tindouf in
south-western Algeria and five Sahrawi refugee

camps

Current challenges: pisasters (Droughts)

Drought Vulnerability in the Arab Region (2000 — 2010)
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Current challenges: pata deficiency

arid and semi-arid regions

2. Missing of historical data

4. Data accuracy, errors

1. Lack of monitoring Network stations in

3. Data quality, Incomplete time series data
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Current challenges: Approaches and techniques

1. A few developed approaches to solve
the aforementioned problems

2. Lack of integrated approaches

3. Missing of global collaborations to
develop physical based models
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Team works

> What are the available national
and global networking for
research collaboration?

RENS

teams

» What do we need to initiate such
important networks from different
countries involving researchers,
engineers, professionals,
stakeholders, society, etc.?

National
level

» How can we start from now?

Invoative
Research teams Data bases
approaches
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How can we overcome such problems
throughout developed an integrated Approaches
for Wadi Sustainable development

Objectives:

The goal of this integrated approach is to come up with
the proper, applicable and innovative tools for
forecasting, mitigation, and water management as well
as wadi society development.

Proposed concept for integrated
multidisciplinary strategy for wadi system
in arid regions

5 5 Decision
Risk r tion q o
sk reductior Society and making,
il szl environment lanning, and
management P e
governance

Society Current plan
Contribution and policy

Available
models

National
level

Mitigation
measures

Global Data

Observational Required Hazard Environmental
Global level . f Future plan
data Upgrading assessment impacts

Building Datebase

» Do we have enough data for modelling and
forecasting?,

» What are the available meteorological data

Database and other data?

Global Data

Observational | > If not, what we should do to overcome the
problem and build the database for wadi
system?.

» Do we have enough observation monitoring
networks stations for meteorological and flow,
and groundwater levels,...etc?,
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Innovative approaches

» What are the missing in the current developed
models for Wadi flash floods?

» How can we fill the occurred gabs in terms of
modelling, forecasting and mitigation?

Innovative
approaches

» What are the requirement to come up with
applicable techniques and tools to reduce the risk
and manage the water to improve and develop the
society and protect the environment?

Available
models

Required

Uperading » How can we understand increasing the flash floods

phenomena in frequency and magnitudes in terms of
climate change?
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Objective: How can we contribute in wadi society and community
development?

Society and environment

» What are the available development and
planning in wadi system society?;

Decision
making,
planning, and
governance

» Does the decision makers and governors are
willing for projects implementations?

Current plan
and policy

10/16/2016

» Did the country initiated some planning in
that regard?

» How can we help them to sustain their plan
and policy?
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Risk reduction and sediment management

»How can we manage and mitigate WFF
water as well as reduce the risk
disasters?

Risk reduction
and sediment
management

»How can we come up with WFF risk
reduction using the effective
hydrological models and mitigation
measures?

Mitigation
measures

Hazard
assessment

»How can we manage the associated
sediments with flash floods

Society and environment

»How can we contribute in wadi society

Society and and community development?;

environment

»How can we involve the society in the
research and projects implementation?

Society
Contribution

> What are we nedd to reduce the
enviromental degredation due to wadi
disasters

Environmental
Impacts

Conclusion

» The answers about these questions are the only and optimal
way to overcome water related problems in wadi system for
society development and environmental protection.

> The current and previous improvements, the gaps and
missing in research and technologies, and our contributions
and development could be achieved by the proposed

integrated approach.

» Working together in groups under the same umbrella is the
way forward to overcome such challenges and come up with
building of database, new modelling approaches, water and
sediment management, disaster risk reduction, wadi society
development and environmental protect.
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Conclusion

»implementation the mitigation measures and
harvesting structures, integration between this
multidisciplinary themes, transferring knowledge
and technologies, involving of wadi society in
research (collecting data and implementation),
developing public awareness and educational
system are the main unique merits of such
integrated strategy
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