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CENTREPIECENEW HORIZONS

The Blue Nile and Atbara
The Nile flood comes mainly from the Blue Nile basin where high summer flows are 
generated by heavy monsoon rains in the Ethiopian highlands. About 70% of this rain falls 
between June and September. This marked seasonal flow regime dominates the main Nile 
flood even though the Blue Nile basin accounts for just 10% of the Nile catchment (Table 1). 

The flood is topped up by flow from the Atbara River (180,000 km2) whose headwaters 
also lie in the seasonally wet uplands of east Africa. The Atbara is effectively dry from 
December to early June. The Blue Nile is perennial, flowing all year round. The source of 
the mighty Nile flood is therefore just over 15% of its catchment area (Figures 2 and 3).

White Nile flows
The White Nile drains the largest tributary basin (1,730,000 km2), 
accounting for more than half of the entire Nile catchment 
(Table 1). Its headwaters lie in the humid equatorial lakes plateau 
where rainfall shows limited seasonal variation. River flows 
are perennial. At Khartoum, the ratio of peak monthly flow to 
minimum monthly flow is typically 40 to 1 in the Blue Nile and 
just 5 to 2 in the White Nile. White Nile waters pass through 
the great Sudd marshes downstream of Juba (Figure 3) where 
evaporation losses are high. 

Sediment loads
Figure 2 shows the supply of water and suspended sediment 
from the three main tributary basins to the main Nile. The spatial 
pattern of sediment production is even more marked than that 
for runoff: 97 ± 4 % of the sediment load is derived from around 
15% of the Nile basin. The Blue Nile (topped up by the Atbara) 
is the motor that drives the Nile flood and, historically, the 
supply of sediment and nutrients to the floodplains of Egypt. The 
headwaters of the Blue Nile and Atbara lie in deeply dissected 
volcanic landscapes that are prone to erosion. 

In contrast, the huge White Nile catchment (that supplies 
only 3 ± 2% of the sediment load) drains rainforest and 
wetlands where erosion is much lower. Big swamps and 
low-gradient floodplains form major sediment traps between 
the lakes region and Khartoum (Figure 3).

Highs and lows
Much of the water and sediment transfer is now influenced by 
dams, but the Nile is a good example of a large tropical river 
with distinctive spatial and temporal variations in the supply 
of water and sediment. Contrasts in climate, topography, 
rock types and vegetation cover between the main tributary 
basins control these patterns. The flow contributions from 
the Blue and White Nile are like the stormflow and baseflow, 
respectively, that we see over much shorter time scales in 
smaller river basins under more temperate climates.

Jamie Woodward is professor of physical geography at 
The University of Manchester.
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Table 1 Catchment areas

River basin Area (km2) % of basin

Nile at the Mediterranean 3,310,000 100

White Nile at Khartoum 1,730,000 52.3

Blue Nile at Khartoum 330,000 10

Atbara at Nile confluence 180,000 5.4

Desert Nile 1,070,000 32.3

Source of diagrams and data: Woodward, J.C. et al. (2021) ‘The River Nile: Evolution 
and Environment’, in Gupta, A. (ed.) Large Rivers: Geomorphology and Management. 
John Wiley (Second Edition).

Figure 3 The Nile channel network and major tributary basins
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Figure 1 The flood regime of the Nile. The Desert Nile receives 
runoff from two key features of the global climate system

Figure 2 Annual water and suspended sediment 
fluxes on the Nile
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What is the role of its drainage basin and the global 
climate system in the annual flooding of the Nile?

The Nile crossing 
the Sahara 

The River Nile flood cycle

The world’s longest river
The Nile has a catchment of 3.3 million km2. 
It drains one tenth of the African continent 
via a river network that extends from south 
of the equator to the Mediterranean Sea. Nile 
hydrology is controlled by the great diversity of 
its climates and landscapes, in particular the 
summer monsoon, equatorial rainfall and the 
Sahara Desert. The two main tributaries, the Blue 
and White Nile, meet at Khartoum, the capital 
of Sudan. 

The summer flood
Nile discharge rises quickly from late June and peaks in late 
August or early September. Figure 1 shows a typical flood 
recorded at Aswan before the building of the High Aswan 
Dam in 1964. The intensity of the summer monsoon is a key 
control on flood magnitude, which can change year to year. 
The El Niño Southern Oscillation (ENSO) is important — high 
summer rainfall and bigger floods tend to occur during La Niña 
years, dry years with smaller floods during El Niño years. The 
Desert Nile and its reservoirs lose large volumes of water to 
evaporation and seepage.


