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THE CHALLENGE

➢ Sedimentation is an issue for most of the 
reservoirs worldwide

➢ About 1% of global storage is lost each year

➢ Sedimentation rate is often unknown or poorly 
estimated due to lack of data



CONCEPT OF SEDIMENT FLUX CREATION
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INNOVATIVE APPROACH

Earth Observation

Optical satellite sensors can measure turbidity of 
the water

Discharge Modelling

Discharge modelling in daily resolution can be 
used to retrieve decades of data

Field measurements

Not mandatory, but improves results quality

• Discharge

• Sediment concentration

USING INDEPENDENT DATA



Poechos, Peru – Chira River

Lagdo, Cameroon – 

Benue, Mayo Godi, Mayo Rey rivers

Nr of images > 400

Nr of images > 500



ANALYSIS LAGDO
From a daily time series of 40 years…

… to annual contributions

… and seasonal patterns
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ANALYSIS POECHOS

1983 1998

The extreme El-Nino years 1983 and 
1998 contributed almost 50 % of the 

total sediments from 40 years

Very high interannual variability



COMPARISON AGAINST OTHER METHODS

In Mio m³ per year

Method Lagdo Poechos

Our method 10.7 2.1

GIS tool 2.4 3.5

Bathymetry 75.1 11.2



UNRELIABLE BATHYMETRY

Our method GIS tool Bathymetry

Lagdo:  10.7

Poechos:  2.1

Lagdo:  2.4

Poechos:  3.5

Lagdo:  75.1

Poechos:  11.2



APPLIED 

DISCUSSION AND IMPROVEMENTS

Turbidity transformation to sediment 
concentration as 1:1

Exponential or other higher order relation
Best based on regional or local data

IMPROVEMENT 

Modelled discharge
• Performance issues in Poechos
• Unvalidated in Lagdo

Use field measurements of discharge if 
available

Daily discharge and multi-day satellite data
Use daily satellite data and sub-daily discharge 

to represent floods



TAKE HOME MESSAGE

Approach allows to go back in time

No installation and no waiting time

Variability is assessed

Uncertainty can be high

Depends mostly on discharge quality

Can‘t see larger particles and bedload

Approach is useful if 
no data is available

Approach benefits 
largely from field data



CONTACT ME

GERMANY (HQ)

AUSTRALIA

USA

UAE

Mail: trentini@eomap.com
Internet: eomap.com
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