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Ecosystem Services: Soil & Water Conservation, Flood regulation, NSP 
Regulation, Increase Biodiversity, Recreational Activity, Pollination   

http://www.fao.org/land-water/overview/integrated-
landscape-management/incentives-for-ecosystem-services/en/



The Problem

Afforestation of riparian forest 
along IRES  buffer 

Type of trees 

Piping  Gullies Badlands

Gully headcut retreat 

River banks collapse



Service road / Bare SoilCultivated land Eucalyptus stand / riparian zone margin
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Research Questions

• So what is going on here?

afforestation effort along IRES to prevent soil erosion…but it 
clearly that soil erosion continues with active piping and gullies 
systems within the riparian forest zone 

• At what rate these processes continues?

What are the markers we can use to measure these processes 
which are under high anthropogenic influence



Research Sites
• Loss soils

• Vegetation

Eucalyptus torquata; Eucalyptus camaldulensis; Eucalyptus spathulate;
Pinus halepensis; Pinus canariensis
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Control sites: 

Natural Conservation Areas (protected)

Agricultural land adjacent to vegetated 
badlands landscape

Annual herbaceous  & Perennials shrubs



Georectification of air 

photos to 2014 high 

resolution orthophoto

Measuring  head cuts location with 

RTK (2.5 cm)

Integrating databases & Mapping on 

2014 orthophoto 

Identify & mapping headcut channels in 

reference to RTK location

Measuring th distance between the 

points

Delineate  a reference areas at 

different times

Computing the rate of headcut reatret

Statistical analysis (one way ANOVA)

Calculating the difference between 

areas of sequential periods

Stage A

Stage B

Stage C

Collecting & building 
temporal database of air 

photos

Methods
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Grar & Patish Streams Confluence 1956 Grar & Patish Streams Confluence 2014
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Discussion

Eucalyptus trees

Environmental conflicts

Gullies & Eucalyptus trees







Implementation





Conclusions

Flow regime –Sediment – Vegetation….. Continues to be 
challenging in a range of climatic conditions 

The combine surface and subsurface erosion processes 
under trees canopy is hard to measure

In riparian zone go for reforestation and not afforestation

Prefer native vegetation (even if its not a tree)

Restoration is varying according time and space




