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Introduction

Reservoir sedimentation is a global challenge,
especially in arid regions when the monitoring and
information are missing as well as the lack of effective
management techniques. In arid and semi-arid regions,
a large proportion of sediment yield and erosion are
formed due to flash floods!. However, a little attention
paid to sedimentation impacts associated with flash
floods in such regions, especially in the Arab regions
(the most hyper aridity conditions). Sedimentation
process is controlled by many factors including
geological and topographical features of the basins,
land uses and soil types variability, intensity and
frequency of extreme storms, and climate change and
human impacts.
studies have been

Previous researches and

concerning about Wadi flash floods modeling,
forecasting and management>34, but addressing of
sedimentation issues under the impact of climate
changes are still missing in wadi basins. Therefore, in
this study, the current challenges of sedimentation,
approaches and management strategies are presented.
The main objective is to answer the questions: How
can we understand the current circumstances and
impacts of reservoir sedimentation?, What are the
current and avaibale sedimentation management
techniques? how can we overcome the current
challenges for long-term sustainable management in
arid regions.

Reservoir sedimentation challenges

There are several problems of sedimentation based on
our field investigations and survey in wadi system
(Fig. 1) including: 1) decreasing reservoir storage

capacity (Fig. la), 2) affecting the groundwater

recharges (sediment clogging) (Fig. 1b&c), 3)
increasing the disaster risk of flash floods, and 4)
downstream environmental impacts. Due to the
infrequent occurrence of flash floods in the past, the
decision makers and planners did not take in their
consideration the sedimentation issues. Therefore,
currently, the flash floods become more frequent and

devastating with huge sedimentation yield causes a

real challenge of sediments in most of the reservoirs.

Fig. 1 (a) Reservoirs are full by sediments in some wadi in
Oman, and Sediment clogging at upstream (b), and
downstream (c).

Approach and methods

In order to come up with a sustainable long-term
management of sediments and water. We propose the
following integrated approach (Fig. 2) considering the
climate change impacts, hydrological modeling of
water and sediment, assessment of the sedimentation

impacts on the reservoir capacity and infiltration



processes. This requires a comprehensive and an
integrated study including developing models and

monitoring along with field investigations.
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Fig. 2 An integrated Approach for sustainable management
of water and sediment conceding the climate change.
Results and ongoing research

First, the hydrological models have been already
developed for flash floods forecasting, and currently,
developing sediment transport models are still in
detailed  field

investigations and sediment monitoring are the most

progress.  Second, conducting
important work for model validation and deep

understanding for the physical process of
sedimentation and its
investigations (Fig. 3) on Dec 2017 and Sept, 2018

were conducted at Wadi Mijlas and Samail in Oman.

impacts. Two field

Some measures have been conducted including (wadi

channel leveling, sedimentation Pedon analysis,

detecting of flash floods marks, drone survey,
infiltration tests, and field questionnaire about flash

floods).
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Fig. 3 Field survey at Wadi Mijlas, Oman (Dec. 2017, Sept.
2018).

Using satellite and radar high resolution data is still

being processing to assess the sedimentation changes
and also numerical models to estimate the sediment
transport, then all these outcomes will be compared
and validated by the field investigation findings. Such
integrated approach, is important to understand deeply
the sedimentation impacts on the reservoirs as well as
infiltration processes in arid regions.
Conclusion
In this paper, the current challenges of sedimentation
in arid regions were discussed and reported. A
comprehensive and integrated approach to understand
the sediment dynamics coupled with water flow under
the impacts of climate changes was proposed. The
project is still running and several parts are still under
progress. The expected final outcomes could be the
way forward to a long-term sustainable management
of sedimentation in wadi system based on deep
understanding for sedimentation process during the
flash floods.
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