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Abstract 

Drought is a normal part of climate just like floods, and hurricanes. Although floods 

and hurricanes have a beginning, and end, drought is a slow-onset phenomenon that 

evolves over a season or even years. Drought affects people more than any other form of 

a natural disaster, due to its widespread and significant impacts on the environment, and 

the communities.  

Egypt is the most sensitive country to any change within the Blue Nile (BN) system. 

The population growth and associated water demand will add high pressure in periods of 

droughts and will generate a long-term environmental, economic, and health impact on 

the population.  Therefore, efforts should focus on improving drought management by 

enhancing resilience and early detection of droughts. Drought indices represent a single 

value that is a result of processing a huge amount of data. These indices are easy to 

convey an important message to diverse stakeholders. Since drought is a result of 

interconnected phenomena, many experts advise designing a composite drought index 

(CDI) which includes several types of drought indices and could capture the drought 

event more accurately.   

Recently many studies have been carried out in different parts of the Blue Nile with 

a concentration in meteorological drought investigation using the Standardized 

Precipitation Index (SPI), and a few attempts using different indices. Up to now, no study 

investigated the whole basin nor developed a unique CDI for the BN. 

The main objectives of this research are to develop a CDI namely, Blue Nile Drought 

Index (BNI), that will contribute to the drought assessment over the BN, and to propose 

a new index for the Evapotranspiration (ET) namely, the Standardized 

Evapotranspiration index (sETI). Moreover, we will assess the historical drought events 

over the basin at different timescales by using four drought indices namely, SPI, 

Standardized Runoff Index (SRI), sETI, and Standardized Soil Moisture Index (SSI).  

We designed the BNI based on two approaches. The first one was the Principal 

Component Analysis (CPA), which is widely used for designing a combined index out 

of many variables. The second one is the Empirical Weight method (EW), which is 

recently used to show the effect of each index instead of giving equal weight. The BNI 

takes four agricultural and hydro-meteorological parameters into account (i.e., 

precipitation, runoff discharge, evapotranspiration, and root zone soil moisture). The 

optimal weights for SPI, SRI, sETI, and SSI were 0.33, 0.26, 0.19, and 0.22, respectively, 

in the designed BNI.The main innovation of this research piece is to introduce the BNI 

to the water resources experts of the Nile. 


