
 

 

Jordanian Experience Regards Flash Flood Risk Reduction 
Bany-Mustafa 

 

Director of Monitoring and Water Resources Studies, National Water Information System Coordinator, Water 

Expert Group Member, Water Ambassador, EMWIS NFPC, Ministry of Water and Irrigation, MWI, Jordan 

 

Email: mk_bm@mwi.gov.jo 

 

 

Aqaba city is of great strategic importance in Jordan, since it is the Kingdom’s only seaport on the Red 
Sea. In February 2001 and upon the direction of His Majesty King Abdullah II, the Aqaba Special Zone 

Authority (ASEZA) was established after passage of the Aqaba Special Economic Zone Law, No. 32 of 

the year 2000. The purpose of ASEZA is to transfer Aqaba into a Red Sea business hub and tourist 

destination. 

 

Many of ASEZA developments are taking place on alluvial fans of Wadis, which will inescapably be 

under disastrous conditions when flood happen. Taking into consideration the increased occurrence of 

high intensity storms in the area of Aqaba, development of flood risk management strategy is inevitable. 

The most recent flash flood incident occurred in October 2012, affecting Aqaba and the South Aqaba 

Region. The magnitude of the damage indicates a storm intensity that exceeds the 100-Year storm 

extracted Ministry of Water and Irrigation Intensity, Duration and Frequency Curves.  

 

Other documented events occurred in February 2006 and March 1966 and many others. 

In recent years, development of the Wadi Yutum fan, the largest of the alluvial fans has considerably 

accelerated. Several industrial parks or estates have been constructed and more are planned. Accordingly 

and as a part of the task force mobilized to study and recommend flood mitigation measures that could 

be implemented at the regional level to protect Aqaba from the hazards of possible future storms, a flash 

flood hazard and risk map for Wadi Yutum has been developed. 

 

Based on detailed and intensive hydrological analysis and by means of hydraulic modeling, hazard map 

for 25, 50 and 100 year return period was generated with peak flow of 1522.7 m3/s, 1812.7 m3/s and 

2111.0 m3/s, respectively, to identify hazard locations within the stream of Wadi Yutum. Together with 

identified socio-economic map a risk map was generated with recognition of three risk classes; high, 

medium and low. 

 

Zones of high and medium risk incorporate jeopardy to the current facilities and road and trail users. 

The most affected element is the Desert Highway, which is the main entrance of Aqaba city. As 2009 

data indicates that, the weekday daily traffic flow on the Desert Highway is 14,650 vehicles. Models 

predicted the 2016 traffic flow to be 20,615 vehicles as actual measurements do not exists. Giving that 

the vehicle occupancy rate in Jordan is 1.6 person per vehicle a total amount of 33,000 person could be 

affected on a given day depending on the time and the severity of the storm. No major development 

exists within the risk zone. Low and no risk zone are safe for any future development. However, the 

land topography could be the obstacle for such developments. 

 

The railway and other electrical and microwave facilities will be affected and could be in danger. 

Accordingly, several remedial measures are suggested to assist in adopting the best mitigation 

measures; namely: 

 

I. Improving hydraulic discharge capacity by modifying the natural channel to be lined with 

concrete or reinforced concrete at certain locations, where flood is expected to reach the main 

road or railway. 
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II. Relocate electrical communication utilities outside of the flood area. If not possible, then they 

need to be well protected by reinforced concrete structure or buried under ground below scour 

level. 

 

III. Placing rock riprap around bridges' piers and abutment. 

 

IV. Constructing a set of regulatory dams in the upstream. 

 

V. Establishment of flood protection center that will operate a flood early warning system for 

Aqaba region and will be responsible for managing and operating the flood pathway. 

 

 

Further recommendations that include the following were put forward: 

 

 No construction should be permitted in the flood way can be permitted in flood fringes after 

ensuring adequate storm water drainage facilities. 

 

 An outlet drain should be connected to the major drain to drain out excess water. 

 

 A well-planned layout and an organized development should be provided without blocking the 

natural drainage. Individual development should not be allowed. It should be accompanied with 

the layout of the surface drainage system having sufficient capacity covering the entire area. 

 

 Roads and service lines should be laid before starting the construction 
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