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NDWI 10-day daily composites

The Normalized Difference Water Index (NDWI) 

(Gao, 1996) is a satellite-derived index from the 

Near-Infrared (NIR) and Short Wave Infrared 

(SWIR) channels. The SWIR reflectance 

reflects changes in both the vegetation water 

content and the spongy mesophyll structure in 

vegetation canopies, while the NIR reflectance 

is affected by leaf internal structure and leaf dry 

matter content but not by water content. The 

combination of the NIR with the SWIR removes 

variations induced by leaf internal structure and 

leaf dry matter content, improving the accuracy 

in retrieving the vegetation water content 

(Ceccato et al. 2001). 

NDWI is expressed with a simple formula: 
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European Flood Alert System (EFAS)

• Run at EC-Joint Research Centre

• developed since 2002; pre-operational

since 2005

• currently 25 partner water authorities in 

Europe

• probabilistic flood alert system, for river 

basins larger than 4000km2, with 

extended lead time up to 15 days (most 

success with 4-5 day leadtimes)

• Based on state of the art ensemble 

weather forecasts (120 forecasts used 

daily), satellite and ground observations

• complementary system to the already 

existing national systems

• TWICE DAILY UPDATED

• ON-LINE ACCESS FOR AUTHORITIES

• EMAILS SENT WHEN FLOOD IS 

FORECASTED

EFAS

Early Flood Warning in Africa: The Potentials of the European Flood Alert System (EFAS) for African Basins
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Hit-rate: 60-70%

















Real-time data: transferred from National Hydro Serv   >  GRDC-ETN_R  >  JRC/EFAS



EFAS discharge forecast error correction in 

near-real time with observed river discharges

‘old’

updated

Combined ‘weather’ and 

‘model’ uncertainty

Bogner et al (2010), WRR under review

Using the Bayesian Uncertainty Processor (BUP)



Using realtime discharge to ‘correct’ EFAS forecasts







6 lakes included:

Maggiore, Como, Geneva, Constance, Vättern, Vänern

Schematic overview of the simulation of lakes. H0 is the water level at which the 

outflow is zero; H is the water level in the lake and EW is the evaporation from 

the lake

Manmade influences: Simulation of lakes, 

reservoirs, weirs

Africa: irrigation, water use, river transmission losses 



• improved routing (kinematic wave)

Changes in 2010

Current routing: Channel gets split up 

in a bankful routing

and an over bankful flood routing

faster

slower



Two pilot studies:

Juba/Shabelle river 

basins Somalia -

Ethiopia)

Zambesi river basin 

(Southern Africa)0
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Pilot test in East Africa: Juba & Shabelle



Juba-Shabelle river basin

• Ethiopia, Somalia & Kenya

• 783,000 km²

Towards a pan-African EFAS

Early Flood Warning in Africa: The Potentials of the European Flood Alert System (EFAS) for African Basins

• Meteorological data

• ERA 40 (1959 – 2002)

• CHARM (1960 – 1996)

• ERA interim (2002 – 2007)

• RFE (2001 – 2007)

• EPS-Vareps (Events: 1977, 1981, 2005, 2006)

• Hydrological data

• Luuq (Juba)

• Belet Weyne (Shabelle)

 1970 – 1990; 2002 – 2007 


