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Guayas River
One of the world’s large rivers?

Not in size –
in importance
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Guayaquil
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Guayas River
• River with largest estuary on the Pacific

Coast of South America

• City of Guayaquil:
– main port of Ecuador
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Guayas River
• River with largest estuary on the Pacific

Coast of South America

• City of Guayaquil:
– Main port of Ecuador
– The planet’s fourth most vulnerable

city for future flooding due to climate
change, after Guangzhou, Mumbai
and Kolkata
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Flooding and sedimentation
Problems interconnected but confused

Urban flooding:
• after heavy rainfall
• torrential streets due to hilly terrain

and lack of infiltration and storage
• drainage congestion during high tide

(tidal range of 4 m at the city)
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Proposed flood barrier to keep high tides out

Feasible?  Not a storm surge barrier!
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Flooding and sedimentation
Problems interconnected but confused

Increased sedimentation:
• Guayas river bed: increase of flood

levels?
• Drinkwater inlet canals and

wastewater and drainage outlet
canals: costs for maintenance
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Visible sedimentation of Islota del Palmar
• bank erosion at residential area
• birds near airport
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Local perception
All problems:

– caused by upstream deforestation
– will get worse by climate change

Our study
– Diagnosis of increased sedimentation

in the Guayas river

Mosselman, Barrera Crespo, Becker, Ottevanger, Nabi, Giardino, de Keizer, Arias, Sanchez & Pazmiño Nelson



3rd International Conference on the Status and Future of the
World‘s Large Rivers
18-21 April 2017, New Delhi, India

Sedimentation of sand
• Transport of sand depends primarily on

hydrodynamics (unlike transport of fines)

• Increased sediment yield by deforestation
in the catchment would be felt only after
decades or centuries

• Mechanisms are studied in a
hydrodynamic-morphodynamic model

Mosselman, Barrera Crespo, Becker, Ottevanger, Nabi, Giardino, de Keizer, Arias, Sanchez & Pazmiño Nelson



3rd International Conference on the Status and Future of the
World‘s Large Rivers
18-21 April 2017, New Delhi, India

Numerical model
using Delft3D
Flexible Mesh

River gauge
station

Tidal gauge
station
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Rapid rise: high flow velocities

slower fall: low
flow velocities

flood ebb

Tidal asymmetry at Guayaquil
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Diagnosis

Import of sediment from the ocean,
occasionally washed out by river floods

Sedimentation has increased by
– Increase of tidal asymmetry as a result

of land reclamation in the estuary
– Decrease of episodic flushing by river

floods due to upstream dam
construction
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