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OUR drainage basins of the unique watershed regions of west-central Sinai have been
decided on to look at the flash flood hazards. Using the latest topographic maps, the drain-

age basins, the hydrologic, topographic and morpho-tectonic parameters have been generated
from the elevation thematic layer namely; the virtual elevation model (DEM) turned into ap-
propriately decided and analyzed. The carried-out technique discovered that the hydrologic and
morphometric parameters play essential roles in flash flood contributing factors. The low slopes
regions are related to low runoff linked and excessive sediment accumulation.

Integration of hydrologic indices, sediment transport, and topographic wetness indices
with morpho-tectonic parameters to provide sedimentation related to flash floods are the
principle objectives.

This working illustrated the remote sensing data are important tools in flood assessment and
management, helping the city the urban planner for destiny development.

Keywords: Topographic parameters, Hydrologic indices, Morpho-tectonic, model of digital
elevation, Flash flood, Gulf of Suez.

Introduction

The water scarcity is a number one socio-
monetary disaster in Sinai Peninsula of Egypt.
Lack of sources of water making plans brought
about the drastic dropdown in the Sinai populace
improvement. Drought management, sustainable
agricultural production in the regions of semiarid
arid and arid of Sinai deserts will rely on
meticulous making plans in the water sources
exploration for human requirements.

The hydrogeological situations improvement
of west-central Sinai of Egypt has a great
wonderful precedence of the Egyptian authorities
concerns. So, unique and big efforts are committed
on this aspect.

The west-central basin is taken into
consideration because the promising areas of
the Egyptian coasts for likely improvement.

The groundwater represents the backbone of
any development sports on this region. The
groundwater occurrences in west-central Sinai are
in particular controlled through managed by the
climatic situations, geomorphologic functions,
landforms and the geologic placing of the water-
bearing formations.

In west-central Sinai basin, the groundwater is
to be had from exclusive water-bearing formations
under different hydrogeologic situations. These
unique situations replicate reported variations
neighborhood morphologic, topographic,
lithologic and structural functions. These
functions manage the groundwater occurrence,
motion and quality.

An arid weather and missing adequate flood
control structures are the principle caustic flash
flood activities in semi-arid and arid region. This
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working is numerous flooded activities at some
point of beyond decades.

The towns or lodges and connecting roads are
seasonally subjected to flash hazards. The flood
precipitated screw ups at the structures have been
constructed at the side of caused disasters on the
constructions which have been built along with
their ways. Avoiding such screw ups calls for
placing a few measures primarily based totally on
quantitative research of the disasters requires put-
ting some measures based on quantitative studies
of the hydrographic basins.

The goals of this work are to set up maps in-
corporating hydrologic indices and morpho-tec-
tonic parameters to pick out the capacity sediment
accumulation. Integration of hydrologic indices,
topographic wetness and sediment transport indi-
ces with morpho-tectonic parameters to supply
and hit upon sedimentation related to flash floods.

Study of Physiography

This vicinity of examine occupied the
western side of the Gulf of Suez alongside Sudr-
Gharandal Stretch (Fig. 1). The worried area
attains approximately fifty-five Km from north
to south, at the same time as from west to east,
it averages 60 Km. Thus; the vicinity covers of
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about 3240 Km?. The present area is bounded
through Longitudes 32° 40’ and 33° 20’ East and
Latitudes 29° 10’ and 29° 52 North.

The Sinai Peninsula is part of the Arabo-
Nubian shield foreland and regularly dips
northward (Said, 1962). The structural placing
of the west Sinai area indicates that the faulting
system is device is a great deal mentioned extra
than folding (Abdallah et al., 1992).

Generally, the Sinai area is prominent through
very arid weather with most important seasons.
The wintry weather months are from November
to March. However, the midnight temperature
can drop to about 12°C. According to Penman’s
formula (Ayyad and Ghabbour, 1986), Sinai
lies in an exceedingly arid belt of North Africa
and belongs to the Saharan-Mediterranean
weather region. The Sinai area is classed as
extraordinarily arid (P/EP< 0.03), in which P is
the once a year precipitation and EP is the ability
evapotranspiration.

Meteorological aspects

The weather of the pilot area is characterized
with the aid of using excessive aridity with lengthy
warm long hot and rainless summer time season,
excessive, usually energetic winds.
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Fig. 1. Location map of the studied area.
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The rainfall intensities lower from north to
south, wherein the suggest rainfall is ready mean
is ready 1.97 mm/year at Suez and 0.78 mm/year
at El Tor. The intensity of rainfall reaches its most
price in November-February. Figure 2 suggests
the 100-years maximum daily storm height of
Sinai.

The air temperature at Suez reaches its
maximum value of 36.5 °C in July and its
minimum value of 8.7 °C in January, wherein the
suggest annual temperature ranging between 22.5
°C at Suez and 22.8 °C at El Tor. The intensities of
evaporation boom from north to south and variety
among 14mm/month and 4.8mm/month at Suez.

The wind in southern Sinai is variable
directions wherein in summer time season north
winds be successful with a pace of, where in
summer north winds prevail with a velocity
of 25m/sec. In winter, southern winds with a
velocity of 830m/sec. The most relative humidity
percentage recorded at Suez is 59% even as the

minimum value is 61%. At El Tor it reaches 64%
and 58% respectively.

Materials and Methods

The drainage community became delineated
through the Arc Hydro tool, the information of
Shuttle Radar Topography Mission (SRTM),
with 90 m spatial resolution, Landsat ETM+
information with 30 m spatial resolution (band 1,
2, 3 and 4). The topographic and geological maps
with a scale of 1:250,000 and 1:50,000, were used
to illustrated the distribution of different units. The
Arc Hydro device of ArcGIS 10.4 became used to
differentiate a basis for acquiring a deeper know-
how the drainage and watershed system. Terrain
pre-processing used for developing watershed
basin. The digital elevation model (DEM)
strategies for extracting the drainage community
have been following the literature of Morris and
Heerdegen (1988), Tarboton et al. (1991), Gurnell
and Montgomery (2000), Maidment (2002) and
Ghoneim and El-Baz (2007).
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Fig. 2. Isohyetal map of rainfall for 100-yr. return period in Sinai (after Youssef et al., 2010).
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The following features are involved with terrain
pre-processing:

(1) The ‘Fill Sinks’ function eliminates sinks
in a DEM grid. The characteristic takes
SRTM as enter records and produces a grid
‘Hydro DEM’ as an output. The maximum
complicated steps in the drainage extraction
method is filling the pits.

(2) The Flow Direction characteristic function
takes ‘Hydro DEM’ records, and computes the
corresponding go with the drift path grid. This
grid values in the cells suggest the steepest
descent from that cell, which making use of
the 8-go with the drift path set of rules of
Fairfield and Leymarie (1991).

(3) The creates a Stream Grid depends on the
Stream Definition function, which takes a
flow accumulation grid as input. The stream
grid could have a price of ‘1” for all of the cells
in the input which have a price extra than the
given threshold.

Geomorphic Units

Shata (1955) divided the Sinai Peninsula
into 5 primary geomorphologic units. The
Southern mountainous unit, the Tih-Egma
unit, the conspicuous hilly unit, the Northern
Mediterranean undeniable unit and the Gulf of
Suez coastal undeniable unit. The later coastal
plain unit became subdivided into two subunits;
the northern and southern respectively.

The southern part of Sinai is occupied via way
of means of the excessive mountains complex,
which incorporates Gebel Catherina (2,641 m
amsl), Um Shomar (2,586 m amsl) and Serbal
(2,070 m amsl). The notable Egma limestone
plateau takes place to the north of this mountain
mass, which slopes from greater than 1,000
m downwards to the Mediterranean Sea. The
southern mountainous is tremendously dissected
via way of means of watersheds draining both
to the gulfs of Suez or Aqaba, whilst the most
drainage basins of the northern plateau are
debouching northwards to the Mediterranean Sea.

Landforms

The subject investigations, topographic
and geologic maps to be had aerial pictures
photographs it turned into determined the
subsequent landforms are triumphing in the
pilot area; 1) The uplands (watershed areas),
which blanketed the dissected tableland and the
hilly terrain, 2) The hydrographic basins (water
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collectors), which blanketed the drainage basins
and the open plains and 3) The Gulf of Suez
coastal plain.

Due to their significance regarding groundwater
potentialities, the essential basins are qualitative.
They are represented with the aid of using Wadi
Gharandal, Geada, Metla and Renecah. that
have the subsequent not unusual place which
have the following common characteristics; 1)
Topographically excessive watershed region,
starting at the extreme eastern portion of the
dissected tableland, at an elevation exceeding seven
hundred m above sea level, 2) Long consequents
trunk channels (exceeding 50 Km in length) of
the northeast and east-west directions, with a few
deflection especially on the meanders. Angularity
takes area in limestone terrains because of
fracturing influence, 3) High degree of integration
and bifurcation, with next and re-sequent tributaries
of the northeast and east-west trends.

Piedmont

This is the vicinity of carbonate rocks at the
foot of the elevated plateau which attains 600m
above sea level. The piedmont has a confined
volume and is managed via way of means of
vintage structures, which might be chargeable for
many geomorphic capabilities and additionally
the form of the aquifer.

Flood Plains

These are the areas of mild slope which
might be included via way of means of clays and
sands. They encompass suitable soils suitable for
cultivation. The pilot place has a narrow coastal
strip parallel to the Gulf of Suez and included by
the following; 1) Calcareous dune sands in the
northern component and quartzes in the eastern
part and stabilized by of means of vegetation, 2)
Dry salt marsh, which incorporates salty gypsum,
sandy clay which included via way of means of
skinny salt crust and has tolerant plant life and 3)
Cracked muddy plain: It made from very coarse
sand and clay which paperwork a cracked crust.

Characteristics of drainage basin

The place is split into four wadis namely, Wadi
Gharandal, Geada, Metla and Reneah. The virtual
elevation version indicates elevation model shows
the Wadi Gharandal ranges from zero m to 1200
m amsl (Fig. 3), Wadi Geada altitudes variety
from three hundred m amsl. (Fig. 4), in Wadi
Metla levels from 250 m to six hundred m amsl
(Fig. 5) and Wadi Reneah levels from zero to 750
m amsl (Fig. 6).
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Fig. 3. Digital elevation model of Wadi Gharandal.
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Fig. 4. Digital elevation model of Wadi Geada.
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Fig. 6. Digital elevation model of Wadi Reneah.

The anticipated linear drainage basin traits
encompass circulation ordering (Strahler, 1952),
mean of the bifurcation ratio, total drainage
length, drainage frequency (Horton, 1945) and
drainage density (Melton, 1957). The gift location
traits encompass basin location, length, width, and
perimeter as proven of means of Horton (1945)
(Table 1 and 2).

Basin place

This place is decided through the watershed
and is critical detail that influences the circulate
numbers, lengths, the water gathered and runoff
in the wadis (Ahmed, 1997).

Basin perimeter

The perimeter represents the water divide
among basins. The versions in basin perimeters
are managed through the place, period and width
(Ahmed, 1997).

Stream order

It is a numbering gadget for the floor drain-
age segments which could help the definition of
hydrographs. Strahler (1952), offered a gadget
of circulate orders wherein unbranched fingertip
tributaries (smallest conduit) order 1 (first order),
while first-order conduits join, a conduit of order
2 is formed.
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Stream number

Horton 1945; Strahler (1952), Ahmed (1997)
referred to that the stream numbers for character
orders are counted for the taken into consideration
basin. The total stream numbers of all orders are
determined to be ranged some of small basins to
thousands for massive basins.

Stream lengths

The lengths of tributaries of individual orders
are measured using Arc GIS, where these mea-
surements indicate that the length of character or-
der is greater than of the next lower order.

Drainage Basin network analysis

Geographic information systems the use of
(GIS) wherein the ones measurements mean
that of a given order is more than the following
lower order. The drainage internet analysis
(Figs. 7-10), and resolution of move orders,
move number, bifurcation ratios, channel
lengths, move frequencies, texture ratios and
drainage densities. Moreover, the correlation and
interrelationships among those factors have been
considered. DBAP has been designed as efficient
as required, however has a person interface very
simple (Youssef and Hegab, 2005, Youssef et al.,
2005).
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TABLE 1. Drainage basin of the study area.

Basin Gharandal Geada Metla Reneah
Stream Order 5 4 4 5
Stream Number 565 185 118 256
Stream orders Length (Km) 760 262.15 46.29 286.36
Basin Area (Km2) 862 312.6 18.6 203.1
Basin Width (Km) 24 17 3.9 10.9
Perimeter (km) 210 110.7 26.2 93.2

TABLE 2. Stream order length and count in the study area.

Orders Length (m) | Count Length Count Length Count Length Count
Ist 378.762 282 129.60 91 26.78 60 136.86 130
2nd 202.529. 139 80.67 44 8.85 23 67.78 62
3rd 92.825. 64 37.22 29 2.62 24 62.72 51
4th 46.591 44 14.66 21 8.04 7 10.07 8
Sth 39.468 35 0.00 0 0.00 0 8.93 5
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Fig. 7. Drainage network map of Wadi Gharandal.
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Bifurcation ratio (RP)

The bifurcation ratios for the studied basins are
proven in (Table 3), wherein the bifurcation ratio is
ranging among 1.66 and 2.82. The small values of
the bifurcation ratios suggest the distinction among
movement numbers from one order to every other
isn’t always large (Strahler, 1954). The comparable
values of the calculated bifurcation ratios suggest
the genetic situations of the movement orders are
equal for every basin. Moreover, the same values
of basin bifurcation ratios suggest the evolution
situations for the studied basins are the equal.

Drainage frequency (F)

The small values of drainage frequencies are
attributed to the small vicinity of those basins, while
the better values are rather large regions of those
basins. High value of has a tendency to provide extra
to runoff. Moreover, the drainage frequency tiers from
0.59 to 6.18, indicating excessive for wadi Metla
displays extra runoff because of a steeper slope.

Drainage density (D)

Areas of excessive drainage density are
attributed to massive large flood flows and a
low percentage of groundwater contribution
with growing drainage density, the path length
of overland glide decreases, therefore the rate
of runoff increase (El-Rakaiby, 1989). Table 3
confirmed that the drainage density is ranging
between 0.84 and 2.49. Wadi Metla is taken into
consideration as the best drainage density as Wadi
Geada indicates the bottom drainage density
values.

Strahler (1964) stated that a low drainage
density occurs in a region of high resistant or
high permeable strata, while a high drainage
density happens in area of excessive resistant or
excessive permeable strata, at the same time as
excessive drainage density consequences from
area of vulnerable or impermeable rocks below
sparse plant life and mountainous relief.

TABLE 3. Morphometric characteristic of the study area.

Gharandal Geada Metla Reneah
ER
elongation ratio 0.49 0.73 0.47 0.38
CR
circulation ratio 0.25 0.32 0.34 0.29
SF shape factor 0.18 0.42 0.18 0.11
LWR
length width ratio 2.85 1.60 2.64 3.93
F frequency 0.65 0.59 6.18 1.26
D density 0.88 0.84 2.49 1.41
SR stream retaining 1.13 1.19 0.40 0.71
BR bifurcation ratio 1.73 1.66 2.26 2.82
SlopD slope degree 0.99 1.84 3.96 0.46
SlopR slope ratio 1.73 3.21 6.90 0.79
RugD
ruggedness degree 1.04 0.73 1.77 0.48
R Relf 1184.00 874.00 711.00 340.00
ReRe
relative relief 0.56 0.79 2.71 0.36
ReRa
(relief ratio 0.02 0.03 0.07 0.01
TSN
total stream number 564.00 185.00 115.00 256.00
TSL
total stream length 760.18 262.15 46.25 286.36
TEX
texture ratio 2.69 1.67 4.39 2.75
GN
geometry number 1.05 0.40 0.45 1.05
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Elongation ratio (Er)

This issue helps in giving idea approximately
about the hydrological character of drainage in
a basin. The values of this ratio range vary from
0.6 to 1.0 (Strahler, 1964), so the values near to
1.0 are traditional of very low alleviation, while
values among 0.6 to 0.8 are normally associated
with excessive alleviation related to high relief
and steep ground slope. The values variety from
0.38 to 0.73 (Table 3).

Form factor (Ff)

As the length of the basin increases, the
height runoff decreases. Thus, the form factor
(Ff) indicates an inverse relation with the length
of the basin and direct relation with the height
runoff. If the form factor is zero, it suggests
the form of the basin is exceedingly elongated,
with flat peak flows for an extended duration;
if it is one, it indicates a really perfect circular
shape of the basin, with excessive peak, flows
for a quick duration (Horton, 1932). Elongated
watershed suggests low shape issue keeps flat
peak flows for an extended longer duration. In
the study site, the values variety from 0.11 to
0.42 (Table 3).

Flood hazard using hazardous probability
El-Shamy (1992) paid strain on three hydro
morphometric drainage parameters simplest
i.e. drainage frequency, drainage density, and
bifurcation ratio, at the same time as he overlooked
different powerful parameters, which include slope
index, alleviation, he disregarded other effective
parameters, such as slope index, relief, elongation
ratio and circularity ratio. Nevertheless, the
authors carried out the unsafe possibility of the

distinct basins the usage of El-Shamy’s model
(1992). Table 4 indicates distinct two different
diagrams have been used to determine the hazard
degree, the study areas are of moderate hazards,
even as Wadi Metla excessive danger.

Flood risk and vulnerability

A dependable version of the flood risk
evaluation is crucial to know-how the effects of
any destiny floods in the isolate regions which
have excessive opportunity of hazards. Some of
the geomorphometric parameters have been used
to assess the dangerous impact of the specific
sub-basins. The levels of hazardousness have
been decided the usage of El-Shamy’s diagram
(Fig. 11). Two techniques have been used, the
primary one makes use of the connection among
bifurcation ratio and drainage density and the
second one makes use of the connection to suggest
the proper situations for infiltration.

Figure 5 suggests three fields; (C) represents
a low possibility for floods and excessive
groundwater recharge, field (B) with slight
opportunity for floods and slight groundwater
recharge, and (A) of excessive floods and low
potential of groundwater recharge. Figure
(10) suggests the plotting of the sub-basin’s
bifurcation ratio as opposed to drainage density
and drainage frequency and suggests that Metla
basin exceedingly liable to flash floods, even as
others are of slight flood risk vulnerability on
west-central Sinai. The identity of the degree
of risk because of flooding decided in keeping
with density, frequency, shape factor, and
elongation parameters, that have at once a directly
proportional relationships with the risk.

TABLE 4. Relation between bifurcation ratio, drainage density, and drainage frequency.

‘Wadi Number Rbvs F Wadi Number Rbvs D Wadi Number Total
Wadi Gharandal Wadi Gharandal
Wadi Geada M Wadi Geada M Wadi Metla M
Wadi Reneah ‘Wadi Reneah
Wadi Metla H Wadi Metla H Wadi Metla H

Rb-F = Hazard Degree (due to Rb vs. F), Rb-D = Hazard Degree (due to Rb vs. D), and Total = Final Hazard Degree. (Rb
= Bifurcation ratio, F= drainage frequency, and D = drainage density).
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Fig. 11. ElI-Shami’s model (1992).

Groundwater Occurrence

Five water-bearing formations are prominent
in the region. Figure 12 indicates a generalized
stratigraphic column for the Gulf of Suez that
turned into changed after Pivnik et al., 2003, the
water-bearing formations are mentioned from the
more youthful to the older as following:

The Quaternary Aquifer

This aquifer occupied the downstream
components of Wadi Sudr, Wadi Wardan, and
Wadi Gharandal, and consists of alluvial deposits
(Hassanein, 1989; Misak et al., 1995). Westwards
of the outcrops of the Neogene beds in Wadi
Gharandal, the Gharandal Formation alongside an
NW-SE fault, wherein groundwater is encountered
at shallow depths. The Quaternary extraordinarily
effective one and its groundwater is used specially
for irrigation (Fig. 13).

The Neogene Aquifer

In the middle and upper parts of Wadi
Gharandal, the Neogene water-bearing formation
is represented through the Gharandal Formation,
dipping closer to the west and southwest with a dip
angle attitude ranging among 30 and 35° (Abdel-
Mogheeth et al., 1985). The Gharandal Formation
bureaucracy the principle aquifer the higher and
middle components of Wadi Gharandal.

The Miocene sediments in the Gulf of Suez
are represented through specific in step with the
National Stratigraphic Sub-Committee(1976). The
first facies are deep marine and divided into; a)
The decrease particularly clastic Gharandal Group
consists of Nukhul, Rudeis and Kareem formations;
in the east Sudr area, and b) the upper Ras Malaab
Group is particularly evaporite with the Belayim,
South Gharib and Zeit formations. The second
facies; 2) A non-marine (coastal) facies includes
the Abu Gerfan, Gharamul, Gemsa and Sarbut El
Gamal formations (Ghorab and Marzouk 1967).

The Upper Cretaceous-Eocene Aquifer

This aquifer is positioned on the upstream
components of Wadi Sudr, Wadi Wardan and
Wadi Geada. It constitutes the maximum vital and
efficient aquifer important and productive aquifer
at the eastern parts of the dissected tableland
(El-Tih Plateau). The Cretaceous aquifer is
represented through the lower unit Cretaceous
Nubian sandstone, which includes sandstone
overlaid through the Cenomanian sandstone of the
upper unit of the Nubian sandstone (Dames and
Moore, 1985; Sultan et al., 2011). This aquifer is
recharged constantly through rainfall, and through
the fractured and karstified nature of limestone
(Abdel Mogheeth et al., 1985; Misak et al., 1995).
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The Lower Cretaceous Sandstone Aquifer

This aquifer is such as the sandstone of
the African shield that underlies Egypt, Libya
and extends westward through the Sahara
Desert (Melloul, 1995). The aquifer includes of
alternating beds of sandstone and shale in the
central and southern Sinai (Water Resources
Research Institute and Japan International
Cooperation Agency 1999). In the piolet area, this
water-bearing formation is represented through
the Malha Formation (Aptian-Albian) consists
of sandstone with subordinate interbeds of sandy
siltstone. It is uncovered exposed at the eastern
part of Wadi Abu Gada, where it is occasionally

exposed on its ground and will become overlain
by younger formations to the west.

The Paleozoic Water-Aquifer

These formations belong to the Nubian
facies and are uncovered to the east of Abu
Zenima alongside the scarp of Gebel EI-Tih
and are represented with the aid of using the
Abu Thora Formation (Lower Carboniferous)
and the Araba Formation of Cambrian age. The
Abu Thora Formation which includes sandstone
intercalated with carbonaceous clay, while the
Araba Formation which includes sandstone with
sandy clay bands.
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Discussion

Flood Hazard Potentiality Assessment

Flash floods are herbal risks hazards that
threaten many cites in the world. Alexander (1993)
illustrated that the effect of floods is extreme at
the financial system and agriculture. The risk
refers back to the opportunity of a probably risky
phenomenon happening in a given location inside
a particular time. probability of a potentially
dangerous phenomenon occurring in a given area
within a specific time.

Several research posted regarding using GIS
tools in geological study (Salvi et al., 1999;
Masoud and Koike, 2005; Khalil, 2006, 2013; Ab-
bas et al., 2018; Hegazy et al., 2020), in seismo-
logical study (Ganas and Papoulia, 2000), volca-
nological (Kauahikaua et al., 1995; Pareschi et al.,
2000; Pareschi, 2002), Groundwater potentiality
(El Bastawesy, 2005; Armanuos and Negm, 2016;
Megahed and Farrag, 2019; Paul et al., 2019) and
landslides information (Carrara et al., 1991; Car-
rara et al., 1995; Carrara et al., 1999; VanWesten
et al., 1999; Jibson et al., 2000). Two decades,
information was used efficaciously for tracking
and studying distinctive forms of phenomena and
risks (Mason et al., 2010; Elbialy et al., 2013;
Pradhan et al., 2014; Youssef et al., 2010, 2014a,
b, ¢, 2015; 2020 and Youssef, 2015).

The following characteristics (Tablel and 2)
used to explain every each of the sub-basin. (1)
Linear drainage basin (Horton, 1945; Strahler,
1952), bifurcation ratio of overall drainage
community duration (Pradhan, 2009; Carlston
and Langhein, 1960), drainage frequency (Horton,
1945; Pradhan, 2009; Pradhan et al., 2006), and
drainage density (Melton, 1957; Pradhan et al.,
2006; Pradhan, 2009). Aerial drainage basin has
been determined (Pradhan et al., 2006). They
consist of drainage basin area, location, duration,
width, perimeter, and the duration of overland
flow (Horton, 1945; Strahler, 1991), basin form
(circularity and elongation ratio) (Miller, 1953;
Schumn, 1956), shape index (Haggett and Chorley,
1969), alleviation and  relief ratio (Schumn
1956); relative relief (Maner, 1958); ruggedness
quantity (Melton, 1957), compactness coefficient,
lemniscate ratio, and length/width ratio (Miller,
1974), and hypsometric integral, geometry quantity,
and texture ratio (Chorley and Kennday, 1971).

The studied vicinity is split into four wadis
namely; Wadi Gharandal, Geada, Metla and
Reneah. The version indicates that the elevation
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in Wadi Gharandal stages from zero m to 1200 m
amsl (Fig. 2), Wadi Geada altitudes variety from
three hundred m to 1200 m amsl. (Fig. 3), in Wadi
Metla elevation stages from 250 m to six hundred
m amsl (Fig. 4) and Wadi Reneah elevation
stages from zero m to 750 m amsl (Fig. 5). The
extreme of hazard because of flooding is expected
in line with density, frequency, form factor, and
elongation parameters that have a right away
proportional relation with the hazard.

Conclusion and recommendations

Protecting the roadside because of floods via
way of means of the use of rock fabric beside
the roads to decrease their hazard and digging
reservoirs on the shops of the tributaries in the
extraordinarily excessive and high hazard degrees
basins which include Metla basin.

This take a look at demonstrates that the
software of remote sensing records related with
morpho-tectonic and hydrologic records is a good
device for knowledge flash floods, and their control
techniques. Flash flood danger estimation is crucial
for watershed control, mainly handling, water
resources for sustainable improvement in arid and
semi-arid areas and defensive inclined zones.

Proper evaluation of flash flood danger regions
and suitable managemental techniques can reduce
the rate of hazard degree. It is suggested to
assemble enough quantity of dams downstream of
flash flood danger regions. This control exercise
can erect the surface runoff which brought about
recharge groundwater. Additionally, this approach
also can be considered for making plans rainwater
harvesting and watershed control to sustainable
makes use of floodwater and decrease land erosion
in the area under consideration.
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