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Abstract:  6 

Dahab is a little Bedouin-village in Sinai Peninsula on the east coast of the Gulf of Aqaba and it lies 7 
approximately 90 km north of Sharm-el-Sheikh City. Dahab means “gold” in the Arabic language; 8 
over the past 20 years it has become one of the most visited tourist sites in Egypt.     9 

The basement complex is composed mostly of biotite aplite-granite, mica-aplite granite, granodiorite, 10 
quartz diorite, alaskite, and diorite. This composition correlates to similar igneous rocks in the most 11 
southern areas of Sinai and the Red Sea. Wadi Dahab is composed of igneous and metamorphic rocks 12 
and the coastline is formed of fragments of its rocks mixed with fragments of coral reef. The 13 
morphology of Dahab’s coastline is characterized by a hooked marine spit composed of fluvial 14 
sediments carried by marine currents from the mouth of Wadi Dahab. This spit encloses a shallow 15 
lagoon, but the active deposition on the lagoon bottom will turn it into saline marsh. 16 

This paper investigates the evolution of the Dahab spit and lagoon during the Holocene and over the 17 
last 100 years, as well as the potential impacts of future management of the coastal area. The 18 
coastline mapping during the study was dependent on GIS techniques and data were collected by 19 
using total station, aerial photographs and satellite image interpretation as well as soil sample dating.    20 

1. Introduction:  21 

Dahab is a small town situated on the southeast coast of the Sinai Peninsula in Egypt.It is constructed 22 
on the alluvial fan of Wadi Dahab near the Gulf of Aqaba shoreline 90km north of Sharm El Sheikh 23 
City (Fig.1). 24 

 25 

Fig.1: Location of Dahab area and position of deposit samples collected for dating  26 

Most of the exposed rocks of the western shoreline of the Gulf of Aqaba are Precambrian and have 27 
undergone repeated deformation, intrusion, and metamorphism (Clifford, 1970; Stacey and Hedge, 28 
1984). The soil is formed predominantly from the weathering of mountains and is mainly granitic in 29 
composition. The soil layer is generally shallow because the bedrock is close to the surface. Annual 30 
rainfall is less than 50mm. 31 

1.1. Objective: 32 
The aim of this study is to understand the geomorphological evolution of the Dahab coastline during 33 
the Holocene with a focus on its evolution during the last hundred years. The study also aims to 34 
reconstruct the geomorphic evolution of the study area as a result of depositions from both fluvial and 35 
coastal processes.  36 
 37 
1.2. Material and methods: 38 
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This  work uses some methods such as geomorphological surveying and mapping during high and 39 
low tides,  monitoring sea currents during sea storms to measure the effect of marine processes on 40 
shore sedimentation, and measuring the role of fluvial deposition in expanding the alluvial fan. This 41 
study also interpreted historical topographic maps, aerial photographs and satellite images from the 42 
last century, as well as utilizing soil sample dating. 43 

2. Results and discussion: 44 

The interpretation of historical topographic maps, aerial photographs and satellite images helps the 45 
study of the geomorphological landscapes of Dahab, and measures its formation as an effect of both 46 
fluvial and coastal deposition processes. The first formation agent is deposition by Wadi Dahab 47 
during the pluvial periods of The Holocene and, to a lesser extent, during recent rain floods. The 48 
second agent is the coastal transportation process of fluvial sediments. 49 

2.1. Sediment classification:  50 

The sediment of the Dahab area consists of parallel ranges of different sizes of boulders, fragments, 51 
shells, sands and fine tidal deposits such as loam and silt. The spatial distribution of sediment types 52 
and grain sizes of each range gives an indication as to their geomorphological deposition. For 53 
example, the shell range is an indicator of marine deposition by waves, the boulder range is an 54 
indicator of sea currents and floods which transported Wadi Dahab deposits to the ancient coastline, 55 
and the fine loam and silt range is an indicator of tidal currents which transported sediments from the 56 
lagoon bottom to the spit (Fig.2). 57 
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Fig.2: Sediment classification 59 

2.2.Rates of coastal deposition by sea currents and tides:  60 

The total internal length of the spit of Dahab lagoon changed from 139m in 2004 to 187m in 2015 as 61 
a result of sediment accumulation by tidal currents. Field measurements by total station of the depth 62 
of the lagoon show that it became shallower between 1997 and 2015 (Fig.3). The submerged spit 63 
height increased from 564 m in 2004 to 577 m in 2015 as a result of coastal deposition by northerly 64 
Sea currents.  65 

Rates of sedimentation were measured in the field during low tide by placing plastic sheets on the 66 
lagoon shore for one hour. The collected sediments on each sheet produced the isolines of 67 
sedimentation rates by grams/hour (Fig.4).    68 

 69 



 

Fig.3a: Internal spit of Dahab lagoon in 

2004  

 

Fig.3b:Internal spit of Dahab lagoon in 

2015  

 

Fig.3c: General view of the internal spit of Dahab lagoon between 2004 and 2015 

Fig.3: Evolution of the internal spit of Dahab lagoon between 2004 and 2015 70 
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Fig.4: Rates of sedimentation during low tide (grams/hour) 73 
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 76 



2.3. Results of deposits samples C14 dating: 77 

Two samples of coral reef were collected from a location in the southern part of the Dahab alluvial 78 
fan near the lagoon (Fig.1) from depths of 40m and 80m. The samples were dated to 2425 ± 35 cal 79 
years BP and 3135 ± 55 cal years BP respectively. 80 

2.4. Recent geomorphological evolution: 81 

A comparison of an aerial photograph from 1956 and the satellite images from 1972, 1984 and 2015 82 
of the Dahab area shows that there are some morphological changes. In particular, some lagoons 83 
appeared on the western portion of the alluvial fan but dried up after 1956, and the lagoon became 84 
larger. During 1972 the submerged spit accumulated in the south and become longer in 2015. The 85 
alluvial fan’s coastline was degraded by coastal processes between 1972 and 2015, and the total area 86 
of the alluvial fan was reduced from 10.05 km2 to 9.2 km2.  The total area of the visible spit was 87 
reduced by active erosion from 0.45 km2 to 0.37 km2 , but the total area of the submerged spit 88 
increased from 1.19 km2 to 1.42 km2 as a result of deposition action during the same period1  (Fig.5).   89 

 

Fig.5a: Aerial photograph 1956 

 

Fig.5b: Satellite image 1972 2 

 

Fig.5c: Satellite image 1984 

 

Fig.5d: Satellite image 2015 3 

Fig.5:  Evolution of the shoreline between 1956 -2015 90 

2.5. The Holocene geomorphological evolution:  91 

Suggested geomorphological evolution of the Dahab area depending upon geomorphic investigation 92 
of the sedimentological process with the following stages (Fig.6):  93 

                                                 
1.By using ERDAS IMAGINE 2014  
215 Sensor = "MSS" bands = 4-09-LANDSAT_1 DATE_ACQUIRED = 1972  
330 Sensor = "OLI_TIRS" bands = 11-10-LANDSAT_8 DATE_ACQUIRED = 2015 



Stage #1: The main stream of Wadi Dahab was cut off by the faulted cliff, but its cross section was V 94 
shaped in the early geomorphic stage. 95 

Stage #2: The cross section of Wadi Dahab became wider and the valley began the transfer of large 96 
amounts of water mixed with sediment which was thrown out onto the submerged barrier reef. 97 

Stage #3: Wadi Dahab began the formation of its alluvial fan by the deposition of coarse fragments, 98 
sand and silt as well as some talus creeps accumulating beneath the faulted cliff. 99 

Stage # 4: Marine spit formed by the North Sea currents combined with tide currents removed some 100 
sediment to the south and become separated from coastal lagoons.  101 

Stage # 5: The marine spit became longer and became hooked.  102 

Stage # 6: The faulted cliff was eroded by geomorphic agents and some lagoons dried up. 103 

Future stage: The submerged spit will appear above sea level and the lagoon will dry up and become 104 
a coastal marsh.        105 



 106 

Fig.6: Suggested geomorphological evolution of the study area during the Holocene 107 

3. Conclusion:  108 

The coastline of Dahab area evaluated during the Holocene as a result of accumulation of fluvial 109 
deposits of Wadi Dahab with fragments of coral reef and marine sands as well as some talus creeps 110 
accumulating beneath the faulted cliff. Two marine spits formed on the coastline; one of them 111 
appears above the sea level and the other one submerged under it, by the North Sea currents 112 
combined with tide currents and during future time; but the submerged spit will appear above sea 113 
level and the lagoon will dry up and become a coastal marsh.        114 
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