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ABSTRACT 

This search integrates stratigraphical and morphometrical analyses to identify the control of geological 

development on drainage networks and ground water occurrence in a dryland catchment (Wadi Ramliya) which is a flood 

prone area, incised in the sedimentary plateau in the northern part of the Eastern Desert of Egypt. The morphometrical 

characteristics are delineated using remote sensing and GIS. The available Digital Elevation Model (DEM) was 

hydrologically processed into Geographic Information System (GIS) using ArcGIS algorithms to compute the 

morphometric parameters according to the established linear formulas. The morphometric analyses indicated that Wadi 

Ramliya is a young wadi of structurally controlled geologic developments as the drainage pattern is relatively coarse and 

the subtle relief variation of the longitudinal profile still high. The stratigraphic analyses showed that the catchment is built 

up of two main lithostratigraphic successions of various sedimentary natures related to Eocene (limestone and marl) and 

Pliocene-Quaternary (clays, sands and gravels) dominated in the lower part of the catchment. Thus, the calcareous and 

impermeable plateau promotes the development of significant runoff, which is being routed through the alluvial channels. 

Applying stratigraphic correlation of surface and subsurface successions enabled access to the water bearing formation and 

interpreted the subsurface stratigraphic occurrence of the Pliocene-Quaternary deposits as essentially related to 

irregularities in the Pliocene basin of deposition that resulted in a graben-like structure. The groundwater aquifer is 

therefore, suggested to occupy the shallow, near earth surface zone. The borehole data confirmed the development of a 

local groundwater aquifer due to the accumulation of water-saturated gravely deposits in the southern side of downstream. 

Furthermore, the catchment has been subdivided into cascading upstream-downstream time area zones to compute the 

synthetic hydrographs of the flash floods. The estimated flash floods, even of limited development, pose dangerous threat 

to the different anthropogenic activities occupying or obstructing the pathways of the main wadi trunk. Therefore, it is 

strongly recommended to construct flash flood controlling dyke on the outlet of the graben-like area to replenish the fragile 

aquifer system. 

 
Keywords: pliocene, GIS, morphometric, drainage, flash flood, gravel, aquifer. 

 

1. INTRODUCTION 
The Nile Valley is densely populated and the 

unplanned urban and rural growth is among the most 

critical challenges which threat the sustainability of its 

fertile soil and water resources (El Shamy et al., 2009; 

Attwa et al., 2009). Therefore, the desert hinterland has 

not only offered the optimum alternative for the inevitable 

urban encroachment, but also it has been reclaimed for 

cultivation in many parts (Shalaby et al., 2004). These 

fringing plains to the Nile Valley have been developed by 

the alluvial processes of the drainage basins conforming 

the Western and Eastern Deserts. The sedimentary plateau 

of the Eastern Desert is composed of various stratigraphic 

units, which affected the regional pattern and alluvium 

extent within the different wadis debouching into the Nile 

Valley. Thus, the understanding of stratigraphic and 

geomorphologic setting of these wadis is very essential to 

estimate the surface and subsurface hydrological 

parameters of the newly developed areas. Because the 

wadi beds and alluvial plains are prone to occasional flash 

floods; thus, the problems of water logging and 

development of perched water tables are of widespread 

development in these areas (El Bastawesy, et al., 2009).  

Usually, the hydrological and environmental 

analyses concerning flash floods are being elaborated 

using different qualitative and quantitative approaches and 

techniques (El Bastawesy, 2007). Remote Sensing (RS) 

and Geographic Information System (GIS) technique are 

widely being used to estimate and manipulate hydrological 

parameters by Teeuw (1995), Edet et al. (1998), Al Saud 

(2009), and Al-Manmi and Rauf (2016). Previous research 

(e.g. Gheith and Sultan, 2002; El Bastawesy et al., 2009) 

have successfully integrated RS and GIS along with the 

Digital Elevation Models (DEM) to estimate the runoff 

hydrographs, progression of runoff and groundwater 

recharge in wadi systems. In addition, estimation of 

surface runoff of various catchments applying GIS tool is 

adopted by Bansode and Patil (2014), Dahdouh and 

Ouerdachi (2018), Mazahreh et al. (2018). Overall, the 

essence of using multitude of remote sensing data in 

dryland areas is to provide measurable parameters that are 

simply never been collected on the ground. 

As aforementioned, the need to assess the 

hydrological parameters in the Eastern Desert of Egypt is 

obvious, given the interaction of flash floods and ongoing 

development in several wadi systems. The current research 

is focusing on one of these wadis known as "Wadi 
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Ramliya" which is located in the northern part of the 

Eastern Desert. It is selected due to its strategic location as 

a key point of connections between the Nile corridor and 

the Gulf of Suez (Figure-1). 

 

 
 

Figure-1. Location map of Wadi Ramliya. 

 

Recently, field and remote sensing observations 

show that several flash flood events have occurred within 

Wadi Ramliya. The resulting flows of May 2014 have 

exceeded the capacity culverts underneath Al Zafaarana 

road at its connection with the Military road, and the flash 

floods have destroyed that stretch of the road at the wadi 

outlet. The negative impact of flash floods being delivered 

to the Nile Valley is more pronounced, thus the mitigation 

of these floods upstream will protect the areas in the Nile 

Valley and adjacent areas, as well as increasing the 

potential recharge of the wadis-alluvial aquifers. 

The aim of this research is to: 1) recognize the 

stratigraphic framework and function to locate the water 

bearing formation; 2) estimate the morphometric and 

hydrologic parameters for Wadi Ramliya drainage basin. 

This is achieved by  following up specific objectives 

which are: a) the litho-stratigraphic classification of 

surface and subsurface successions, the stratigraphic 

positions determination of different rock units and 

correlation that lead to identify the water bearing 

formation and its site relative to earth’s surface, b) 

description of the hillslopes and wadi systems and their 

relevance to the surface runoff and water bearing 

formation in the subsurface, c) the morphometric analyses 

of the drainage networks to determine the role of geologic 

conditions on the wadi system development, d) computing 

a synthetic runoff hydrograph using the GIS spatially 

distributed cascading zones of the catchment in order to 

estimate the flash flood parameters and the necessary 

mitigation measures. 

 

2. DATA AND METHODS 

Firstly, the thematic data, satellite images and 

DEM have been collected and stored into GIS for the 

consequent geological, geomorphological and 

hydrological analyses. The preprocessing included images 

rectification and projection to common coordinate system 

of the Universal Transverse Mercator (UTM) to ensure the 

spatial co-registration of the datasets and to unify the 

measurement system of areas and lengths into the metric 

units. The Shuttle Radar Topographic Mission (SRTM) 

DEM of 90 m resolution has been used in the 

geomorphological and hydrological analyses, which will 

be given the following sections. 

Thereafter Field work data have been used to 

update the rock units given in geological map of Conoco, 

(1987); thus, a detailed stratigraphic succession and 

distribution within Wadi Ramliya can be obtained. Rock 

and fossil samples are collected from the outcrops and 

from two shallow depth boreholes, drilled to a depth of 

35m and 40 m to identify rock types/rock units and to 

assign the stratigraphic sequences. Then, the geologic ages 

were identified based on fossil indicators to put in a 

chronological order and enable right correlation of surface 

and subsurface rocks. In addition, bedding characteristics 

and physical properties (i.e. the nature of sediments, 

uneven hardness, and compaction of different rocks) of 

collected samples were investigated.  

Secondly, the geomorphological studies were 

conducted to: 1) Identify the basic surface landforms that 

constitute the study area using the DEM and lithologic 

thematic data. The delineation of alluvial deposits 

occupying the wadi beds, terraces and fans received a 

considerable attention due to their significance in 

controlling the magnitudes of runoff/ infiltration during 

flash flood events.  

Thirdly, the hydrological analyses of the drainage 

network parameters were carried out using the DEM and 

the processing algorithms coupled with ArcGIS software. 

The automatic extraction of drainage networks closely 

followed the "D-8 method" of Mark (1984). The derived 

flow direction and flow accumulation grids were used to 

compute the "flow length" grid which assigns the flow 

distance (in meters) from any cell in the DEM to the main 

outlet. 

By the application of Manning's open channel 

flow equation, the instantaneous arithmetic velocity of the 

flows in channel can be determined given the fixed pre-

defined cross-sectional areas and a coefficient of 

resistance. Given the estimated grids for flow length and 

velocity, a time grid can be computed using the map 

algebra functionalities into GIS. The resulting spatially 

distributed 'time grid' can then be clustered into 

downstream cascading zones, which contribute their flows 

to the outlet at equal time intervals (say in hours for large 

drainage basins such as Wadi Ramliya).  

Finally, the application of assumed or measured 

rainfall storms over these cascading can be used to 

determine the potential runoff to be generated at each zone 

and then be routed into the channel downstream to abstract 

the transmission loss and to compute the net discharge of 

each zone at each hour. Indeed, accuracy of the computed 

spatially distributed unit hydrograph depends on the 

availability of insitu estimates and measurements of the 

rainfall/runoff parameters. Although, the absence of these 

data in the study area prohibit the calibration/verification 

of the hydrograph parameters, but this modeling approach 
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was successful in nearby basins that yielded actual field 

measurements and estimates. 

 

3. RESULTS 

 

3.1 Stratigraphy 

The geologic components of Wadi Ramliya are 

determined through the study of the stratigraphic 

successions considering the varying sedimentary natures 

and morphologic distinctions.  

Therefore, updating the rock units given in the 

geological map of Conoco, (1987) is performed (Figure-

2). This is based on the lithstratigraphic classification of 

the succession into rock units, determination of 

stratigraphic positions of the formations and age 

assignments of the surface as well as subsurface strata 

using age indicator fossils. In addition, both surface and 

subsurface sequences (Figure-3) are stratigraphically 

correlated focusing on the sandy and gravelly rock units 

that characterize the aquifers, in order to obtain 

information about the aquifer-bearing layers with regard to 

their rock composition, age, and depth in relation to the 

surface of the earth.  

This is all achieved through the stratigraphic 

analyses which showed that the catchment is built up of 

two main lithostratigraphic successions of various 

sedimentary natures related to Eocene (limestone and 

marl) and Pliocene-Quaternary (clays, sands and gravels). 

The Eocene sedimentary cover is consisted of thick, well 

bedded Middle Eocene carbonates, predominantly 

limestones with marl interbeds and lesser thickness Upper 

Eocene soft clastics; the topmost is a cover of Oligocene 

basalt. These rock types have formed the main constituents 

of the major scarps in Wadi Ramliya. They exhibited the 

highest relief with flat top surfaces plateaus or cone-

shaped hills and could be separated to different rock units. 

The Eocene outcrops are the oldest rocks in the wadi area, 

mainly belonged to the dissected plateau that surrounded 

the wadi, entirely at the eastern side and have the local 

names Gabal Tarbul and Gabal Tarbul Abu Khashirat. 

They contained the index Middle Eocene Nummulites 

gizehensis, abundant Spondylus aegyptiacus, Lucinia sp. 

and Gisortia casts. The Upper Eocene soft clastics contain 

marine oysters and Turritella sp.; they dated Late Eocene 

based on typical Late Eocene oysters such as Ostrea 

(Turkostrea) bogharensis and Ostrea rieli. 

The other pronounced stratigraphic successions in 

wadi Ramliya are those of the Pliocene-Quaternary rocks. 

They dominated in the lower part of the catchment, 

occupying the low relief outcrops and lying on the front 

edges of the footslopes of the bounding Eocene elevations. 

The surface Pliocene sediments reached about 15m thick 

in the best exposure; made mainly of calcareous 

sandstones, claystones and rare oyster limestone interbeds; 

crowded with the index Early Pliocene Ostrea cucullata 

Born and attributed mostly to the famous Kom El-Shelul 

Formation. They generally showed undulating top surfaces 

(Figure-4), slope gently towards the west and finally, 

merge with the flat land of the Nile flood plain that 

generally made of Recent Nile silt. Pliocene succession in 

the entire section is ended by thick cap of torrential 

gravels and flint pebbles of Late Pliocene-Quaternary 

time. 

 Important part of the Pliocene-Quaternary 

sediments is recorded in the subsurface of Wadi Ramliya. 

Rock samples from two examined shallow depth boreholes 

are consisted of water saturated sandy gravels and pebbles, 

mainly of calcareous origin. This interval is assigned to 

the Late Pliocene-Quaternary time based on its palyno-

fossil content such as Caryapollenites sp., Leotriletes sp. 

and Cupuliferoipollenites sp.  

Considering stratigraphic position, the subsurface 

sandy gravel interval (bed no.1) overlies decayed dark 

black clay of lagoonal origin, 3m thick. At the same time, 

the surface interval made of torrential gravels and pebbles 

of Late Pliocene-Quaternary age (bed no. 6) overlies Kom 

El-Shelul Formation which is topped by highly gypseous 

lagoonal silty clay bed. Accordingly, the two intervals are 

matching both in lithology, age and stratigraphic position 

and thus, they are stratigraphically correlated. This 

interval, in the subsurface is suggested the water bearing 

formation and had occupied the shallow, near earth's 

surface zone in the downstream of the wadi. This result is 

confirmed when boreholes for water are drilled in the 

suggested site. 

The Quaternary deposits such as wadi alluvium 

are composed of immature mixture of gravels, sands in 

clay matrix. They are dispersed everywhere on the wadi 

land. In addition, they form the rubble in alluvium cones; 

almost covers all outcrops in the wadi. 

 

 
 

Figure-2. The geological map of study area modified after 

CONOCO, 1987. 
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Figure-3. Surface and subsurface litho-stratigraphic 

succession of the rock column in Wadi Ramliya. 

 

 
 

Figure-4. The gullying and erosion of Pliocene sediments 

constituting elevated terraces for the main channels in the 

lower part of Wadi Ramliya. Please note the positions of 

standing personals which mark the contact of Pliocene 

transgression and the country Eocene limestone sequences. 

 

Based on the field survey, Wadi Ramlyia is 

draining westwards as the other wadies that cross the 

eastern plateau; they are meeting at the canyon of the Nile 

River to the west. Rock masses of different sizes and 

sliding aggregates clearly cover the hillsides, while strata 

beyond the effect of wind are strongly edged above soft 

ones (Figure-5). The topographic features of Wadi 

Ramliya are controlled by the early tectonic events and the 

different rates of weathering and erosion that rock strata 

have been afford; this depends particularly on the 

composition and natures of sediments that differ between 

hard and soft types. Usually, over gaps of fine eroded 

rocks, the erosion resistant hard layers protrude. 

Furthermore, hydrological processes had played an 

important role in the formation of the region's topography, 

particularly in successions in which relatively thin beds of 

marl or limestone interrupt successive shale layers.  

The major scarps in the wadi (Eocene rocks) are 

distinguished by vertical and lateral variations in 

sedimentary facies from limestone to marl, converted into 

soft clastics (shale) typical of the Upper Eocene rocks and 

some restricted Oligocene basalts are also recorded. Most 

of the outcrops of the Eocene show steep slopes of 

absolutely high altitude, fine texture and impermeable 

nature of rock material; whereas the Pliocene outcrops are 

typically flatter gradient, lower altitude, varying texture, 

and permeable nature typical for most sandstones and 

clays. Main components of Pliocene-Quaternary deposits 

and signs of underground water aquifer occurrence in 

Wadi Ramliya are the loose, coarse rocks such as 

conglomerates, gravels, pebbles and sands. 

 

 
 

Figure-5. A photo showing the protrusions of the erosion 

resistant hard layers occur over gaps of soft almost 

eroded rocks. 

 

3.2 Morphometric Analyses 

The morphometric parameters were calculated 

according to Strahler (1964), Horton (1932, 1945), 

Schumn (1956), and Miller (1953) to qualitatively 

describe the impact of linear networks and drainage basin 

geometry on geomorphologic development of the alluvial 

plains. The measured linear morphometric parameters 

(Table-1) are stream order (Sμ) (Figure-11), mean stream 

length (Lsm), stream length ratio (RL) (Table-2) and 

bifurcation ratio (Rb). The aerial aspects of the drainage 

basins (Table-3) included the drainage density (Dd), 

drainage texture, stream frequency (Fs), form factor (Rf), 

elongation ratio (Re), circularity ratio (Rc) and length of 

overland flow (Lg).  
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Figure-6. The catchment reliefs and elevations as portrayed by the SRTM DEM data. 

 

 
 

Figure-7. Flow direction map of drainage network basin. 
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Figure-8. Flow accumulation map of drainage network basin. 

 

 
 

Figure-9. Mean stream length of a given order for Wadi Ramliya. 
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Figure-10. The GIS-calculated “time-area zones” of the catchment using the DEM and number 

of sequence functionalities of the “spatial analyses and hydrological modelling 

tools” within ArcGIS. 

 

 
 

Figure-11. The stream orders in Wadi Ramliya catchment. 
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Figure-12. Mean basin slope map. 

 

Table-1. Results of the measured linear morphometric parameters of Wadi Ramliya catchment. 
 

Stream 

order Sμ 

Number of 

streams Nμ 

Bifurcation 

ratio Rb 

Total  length of 

stream Lμ (Km) Log Nμ 
Log 

Lμ 

Mean of 

bifurcation ratio 

1 203 4.413 236.229346 2.307 2.373 

 

 

4.876 

2 46 2.091 180.444 1.662 1.266 

3 22 11.00 69.4446 1.343 1.842 

4 2 2.00 30.8461 0.301 1.489 

5 1 - 13.4494 - 1.129 

 

Table-2. The stream length ratios (RL) of the different stream orders. 
 

Lsm 2/Lsm 1 Lsm 3/Lsm 2 Lsm 4/Lsm 3 Lsm 5/Lsm 4 Average 

3.371 0.805 4.886 0.872 2.483 
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Table-3. The calculated aerial and relief morphometric 

parameters for Wadi Ramliya catchment. 
 

S. No Parameter Value 

1 Basin Area (Km)
2
 498.1203 

2 Perimeter (Km) 122.9837 

3 Basin order 5 

4 
Drainage density (Dd) 

(Km/Km
2
) 

1.065 

5 
Stream frequency (Fs) 

(Km)
2
 

0.550 

6 Relief Ratio (Rh) 0.013 

7 Texture ratio (Rt) (Km
-1

) 1.651 

8 Basin Length (Lb) (Km) 39.18 

9 Basin Relief (Br) (m) 506 

10 Ruggedness number (Rn) 0.539 

11 
Mean Bifurcation ratio 

(Rb) 
4.876 

12 Form Factor (Rf) 0.324 

13 Circulatory ratio (Rc) 0.414 

14 Elongation Ratio (Re) 0.643 

15 
Length of overland flow 

(Lg) (Km) 
0.532 

16 
Constant channel 

maintenance (C) (Km) 
0.938 

 

3.3 Modeling of the Flash Floods 

The quantitative assessment of the flash flood 

parameters in the study area was carried out using the 

derivatives of the DEM as aforementioned. The delineated 

active channels from the satellite images are obtained 

shortly after the flash flood events of May 2014 and 

October 2016. The DEM and Remote Sensing derived data 

were integrated into GIS with the estimated parameters of 

the runoff which was determined during the field work. 

The field work data comprised estimation of peak 

discharge given the trash marks and slack deposits within 

the active channels. 

The area affected by these flash floods was 

visited, and the depressions of quarries that intercepted 

some of the flood course were also investigated in order to 

identify the interplay of land use and flash floods (Figure-

13). The previously mentioned steps in section (2) are 

followed to compute the GIS-spatially distributed 

hydrograph for this specific flash flood event. The 

estimated hydrograph suggested that the catchment has 

produced a total discharge of approximately 5,200,000 m
3
 

and the peak discharge rate was 134 m
3
/S and it has 

occurred during the ninth hour of the flow (Figure-14). 

These results indicate that the effective rainfall responsible 

for this flash flood is approximately 10 mm and significant 

amount of transmission losses have replenished the 

groundwater aquifer. 

It is important to mention that the resulted 

hydrograph for the study area as well as other similar areas 

in the dry land will be different for diverse rainfall events 

due to the high spatial and temporal variability of rainfalls. 

The absence of in situ rainfall represents one of the key 

obstacles in modeling the flash floods in these 

environments. Therefore, the estimated hydrograph cannot 

indicate the runoff coefficients, but the estimated peak 

discharges from the field are the only available data to 

calibrate/verify the obtained hydrograph. 

 

 
 

Figure-13. A field photo showing the residual of 

entrapped flash flood flows into a quarry open depression 

in the wadi floor. These depressions can be used in the 

control of flash floods and recharge of the groundwater 

aquifer conveying the active channel pathways into them. 
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Figure-14. Hydrograph of Wadi Ramliya basin, total discharge= 5236731m
3
, 

Maximum discharge= 134.1563 m
3
/s. 

 

4. DISCUSSION AND CONCLUSIONS 
The surface topography of Wadi Ramliya is 

controlled by several faults affecting the Eocene blocks. 

This deformation is attributed to the Tertiary movements 

where Africa have been witnessed an extended period of 

extensional tectonics (Guiraud and Bosworth, 1999). The 

tectonic activities have configured successive plateaus of 

the Eocene carbonate rocks; they are descended gradually 

from east to west ending at the Nile canyon. Along with, 

dense well-developed drainage network of narrow and 

wide valleys have dissected the prominent Eocene blocks.  

During Pliocene, a marine gulf of the Mediterranean has 

invaded the "pre-excavated" Nile Valley and extended 

many inland arms on either sides of the Nile (Said, 1981). 

The Pliocene sediments recorded on the surface of Wadi 

Ramliya belong to the marine gulf; their facies characters 

reflect the the shallower extremes of that gulf. They crop 

out along the footslopes of the surrounding cliffs of the 

pre-existing major wadis.  

Considering the above mentioned historical 

geologic events, it can be concluded that the geologic 

development of Wadi Ramliya is structurally controlled 

and this definitely has a striking impact on the drainage 

system. 

The stratigraphic and morphometric analyses can 

integrate to identify the control of geological development 

on drainage networks and ground water occurrence. On 

one hand, the stratigraphic studies conclude: i) the 

essential rock constituents in Wadi Ramliya are the 

Eocene carbonates and the lesser occasions are the 

Pliocene clastics; ii) Wadi Ramliya rock constituents are 

assigned to Middle Eocene, Late Eocene, Oligocene and 

Pliocene-Quaternary ages; iii) Eocene rocks occupy the 

main highs, while Pliocene-Quaternary sediments 

distributes intermittently in the downstream of the wadi 

and prove a subsurface record; iv) the calcareous and 

impermeable plateau promotes the development of 

significant runoff, which is being routed through the 

alluvial channels; v) the subsurface Pliocene-Quaternary 

interval suggests the water bearing formation. It is mostly 

composed of gravels and pebbles, generally of calcareous 

origin. The lithology, the coarse texture and the immature, 

fragmented nature are consistent with those pertaining 

groundwater aquifers. Regarding the stratigraphic position, 

the suggested water repository formation correlates the 

surface Pliocene-Quaternary gravelly and pebbly rock 

interval forming the cap bed over the Pliocene surface 

sediments. They are corresponding in lithology, age and 

stratigraphic position. Therefore, the subsurface 

stratigraphic occurrence of the Pliocene-Quaternary 

deposits can be interpreted as relating to irregularities in 

the Pliocene basin of deposition that resulted in a graben-

like structure. The groundwater aquifer is therefore, 

suggested to occupy the shallow, near earth surface zone 

in downstream of the valley. The borehole data confirmed 

the development of a local groundwater aquifer due to the 

accumulation of water-saturated gravely deposits in 

graben-like area in the southern side of the downstream. 

The Pliocene conglomerates, sands and gravels of the 

clastic nature are distributed in the downstream of the 

valley, thus the penetration of large quantities of rain and 

flood water into this aquifer is likely high.  
On the other hand, analyses of the major 

morphometric elements using GIS technique with high 

precision have provided the detailed properties of the 

stream networks morphometric parameters and their 

qualitative relevance for the surface water routing and 

groundwater occurrence. 

The obtained numerical analyses of the different 

morphometric parameters indicate that the drainage basin 

is a typically of young geological development as the 

drainage pattern is relatively coarse, the relief variation of 

the longitudinal profile still high, and carved drainage 

lines are almost controlled by the structural lineaments. 

Furthermore, the impact of long-term hydrological 

processes on denudation of the landform is not significant 

as the plateaus of alternating soft and resistant sedimentary 

rocks still bear low drainage densities. 

The geometry of Wadi Ramliya records a young 

basin, occupying an elongated area of approximately 498 

Km
2
. The elongate shape is strongly linked to 

geomorphology and geological features that configured 
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the Eocene plateaus and the frontal Pliocene exposures. 

An expanded outline in descending order from east to west 

resulted in an elongated rather than circular basin. On 

consequence, the estimated total and peak rate of 

discharge values are mainly related to elongation.  

The drainage pattern of stream network in Wadi 

Ramliya basin is described as mainly of coarse texture. 

The low stream orders, lengths and bifurcation ratios are 

contributing the flash flood magnitudes. However, these 

properties are proficient in flood prone areas and described 

as essential variables for more hydrologic evaluations (Al 

Saud, 2009). The stream of relatively shorter length is 

characteristic for districts with larger slopes and finer 

textures (Eocene highs); while longer lengths of streams 

are generally referring to flatter gradient (Pliocene 

downhills). This change in stream length with slope 

gradients verifies the assumption proposed by Singh and 

Singh (1997) and points out to flowing from high altitudes 

on varied rocks and moderate steep slopes.  

Texture ratio and drainage density are another 

important morphometric properties in this study. A low 

estimated drainage density value (1.065 Km/Km2) results 

in coarse drainage texture of texture ratio value equals 

1.651 Km
-1

; this value verifies the coarse texture (less than 

5 streams/ km) which describe basins covered by 

carbonate and sandstone rocks (Strahler, 1954). 

Wadi Ramliya basin as a flood prone area can be 

controlled to increase chances for the ground water 

recharge. The specific results of the estimated hydrograph 

provide an insight on the significance of different 

hydrogeological characteristics in the basin that help in 

identification of ground water recharge and potential flash 

flood hazard.  

The estimated flash floods, even of limited 

development; the peak discharge and total amount cause a 

dangerous threat to the numerous anthropogenic activities, 

the populated and cultivated areas in the downstream (i.e. 

the Nile Valley) which occupy or obstruct the main wadi 

trunk pathways. Of course the magnitudes and impact can 

significantly increase when effective rainfall increase. It is 

therefore strongly recommended that flash flood 

regulating dyke be built on the outlet of the graben-like 

area to replenish the fragile aquifer organization. 
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