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Soil erosion, sediment pollution and the ‘food, water, energy security nexus’

water security, energy security and food
security are inextricably linked ...

...actions in one area more often than
not will have impacts in one or both of
the others
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Food can be used
to produce energy
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River basins are complex
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Key ecosystem service provision: water, agriculture (grain and fruit) and hydropower



A
S5

B e NN
S senucrun

v




What are the main sources of
sediment pollution?

What other pollutants are
associated with sediment?




IMIXSED project

Developing tools for sediment management
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Basis of sediment
fingerprinting

andsat8Apr||2018 ("” "m“ Wy (58 mem O A
.,

a'g *x\/

t; k. ,"

Coastal Coastal Upland hi
PIalns Range Andes geomorphic

unit

_ basic volcanic/ |
acid pIutonlcs sedimentary vaIIIey fl|\| acid voIIcanlc\s \ geology
topsoil subsoil topsoil subsoil topsoil subsoil topsoil mine glacial melt process
grassland - cultivated - orchards - vineyards natural vegetation < land cover



RSk @~ 4@ G o @
G

e

GO @@ @ &> @O @ @
@ @ @
O Coastal range

© Central Valley COASTAL RANGE CENTRAL VALLEY ANDES MOUNTAINS

O Andes mountain range
Tributaries

® Main stream mixtures




S
@cna&

AM_MINE <>

AM_NATURAL
AM_GLACIAL

CM_AGRI CV_AGRI

AM_GLACIAL

AM NATURAL



Sediment source contributions: upper
and lower basin

Upper catchment: mining dominated
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Lower catchment: agriculture dominated
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Sediment source contributions to
hydropower lake and sediment-

associated pollutants

Scaled Posterior Density
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Sediment samples Cachapoal River
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Sediment samples Cachapoal River

Complexity in signature development/mixing needs unravelling



Next steps

Casas deLata

Corral del Buitre

Coligue ‘Durazno

Specific vegetation cover
signatures (Uplands-grassland;
Lowlands-Agriculture)

Connecting hillslope to channel in mixed land use
Coastal Mountains catchment [CSSI/XRF]

Depth (cm)
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Evaluate temporal dynamics of sediment and P
contribution to lake sediment



Consideration of hillslope/source connectivity and residence
time/transfer rates is critical within basin-wide diagnostics approach...
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