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1. Background and Motivation
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Principal solution: 
Sustainble Land 

Management (SLM)

 In watershed context, 
soil and water 
conservation (SWC) 
practices are keys for 
soil erosion control, 
protecting agricultural 
production and 
ecosystems 

Methodological challenges
 Diversities of spatial 

planning options and 
preferences

 Uncertainty in 
anticipations of potential 
outcomes of SWC planning 
options

 Given existing spatial 
models (e.g. soil erosion 
model), how to put the 
model at hand of land 
users/planners for 
interactively answering 
various WHAT-IF questions 
in spatial SWC planning?

Problem: Land Degradation 

& Cost of in-action 
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Aim 
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• To develop an user-friendly, spatially explicit tool for supporting 
stakeholders identify cost-effective soil-water conservation (SWC) 
planning options to reduce soil degradation
- The tool is as a mean to answer different WHAT-IF questions in SWC 
planning process
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Integrated Landscape Management and Planning 
Tool (iLAMPT) 
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NSL scenarios in 

response to 

stakeholder-

based LU-SWC 

options, with 

consideration of 

LDN-relevant 

indicators’ 

benchmarks

Crop 

productivity/NP

P vs land 

suitability unit -

WSC options, 

with 

consideration 

of LDN-relevant 

indicators’ 

benchmarks

ESS vs LUCC –

SWC option 

scenarios (BAU 

or stakeholders-

based), with 

consideration of 

LDN-relevant 

indicators’ 

benchmarks

Interlinked catchment-scale soil erosion 

model +  look-up tables for NPP/crop 

productivity and ESS

Stakeholder-based 

scenarios of LU-

SWC planning 

options (with costs) 

along time horizon

Evaluation LDN achievement vs investment cost

• Use catchment-scale soil erosion model
being sensible to SWC practices that are 
planned over space by stakeholders

• A simulation model to answer 
stakeholder-relevant WHAT-IF questions 
in a timely fashion:
- WHAT would be the soil erosion 

pattern y IF SWC planning option x is 
applied?

• To be used in a the feedback learning 
loop in adaptive landscape 
management

• Components with dotted lines are 
under development.
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Core model
Paper ID: 

…..
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 Potential soil loss: terrain-based soil erosion assessment (LS):

where: As= upslope contributing area, β = slope, m and n = empirical coefficient

 Gross soil loss RUSLE = LS*R*C*K*P
where:  R = rainfall-runoff erosivity factor, K = soil erodibility factor, C = cover 
management factor, and P = management practices factor.

 Net soil loss: RUSLE adjusted by Sediment Delivering Ratio (SDR), i.e. RUSLE * SDR
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Friendly Graphic User Interface (GUI)
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Graphic User Interface (GUI) links  the Core Model to different visual components:
(A) SWC planning parameters easily defined by users 
(B) Timely responsive map window (multi-view)  (B1)
(C) Timely responsive graphs showing erosion distribution vs slope class, land use 
(with/without applied SWC practices, etc.)
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Different options/entry-points for defining 
SWC planning options as inputs
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Timely responsive map and graphs of soil 
erosion as outputs
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Validation 1: simulated vs. observed siltation 
Paper Nr 

337

• Consider Rmel catchment in Zaghouan
governorate, Tunisia

• Pilot runs show average NSL being close 
to measured siltation in local lakes (12 
sites, 2014): 13.32 ± 5.80 T/ha/yr
(tentative data, in revision)
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Validation 2: participatory and grid-based 
method
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Validation 2: participatory and grid-based 
result
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Conclusions 
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• We developed user-friendly, spatially 
explicit modelling tool for supporting 
stakeholders identify SWC planning 
options to reduce soil degradation 
across watershed

• The tool was validated by comparing 
simulated vs. observed siltation and 
participatory grid-based appraisal

• Being prepared for testing usages and 
collecting feedbacks from stakeholders 
(farmer org., governmental managers, 
researchers, educators)

• The tool will be adaptively developed 
version-by-version in meeting 
community needs.
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Thank you!

Quang Bao Le (q.le@cgiar.org)

Claudio Zucca (clzucca@uniss.it)

Taoufik Hermassi (taoufikhermassi77@gmail.com)
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