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Ecosystemservices
(e.g. biomass production)

1. Background and Motivation

Problem: Land Degradation
& Cost of in-action

Stage of land degradation

Recoveringcost
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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,
protectingagricultural
productionand
ecosystems

Methodological challenges
Diversities of spatial
planning optionsand
preferences
Uncertaintyin
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?
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Aim 337

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 questionsin SWC
planning process
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Integrated Landscape Management and Planning

Tool (iLAMPT)

* Use catchment-scale soil erosion model
being sensible to SWC practicesthatare
planned over space by stakeholders

* Asimulation model to answer
stakeholder-relevant WHAT-IF questions
in a timely fashion:

- WHAT would be the soil erosion
patterny IF SWC planning option xis
applied?

* To be usedin a the feedback learning
loop in adaptive landscape
management

 Componentswith dottedlines are
under development.

Climate Change Scenarios [ Adaptation strategies
'- Change in rainfall distribution' P g
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Data Input:
Biophysical settings
- Rainfall
- Terrain, soil type
- Current land cover

A

Stakeholder-based
scenarios of LU-
SWC planning -

iLAMPT-
facilitated
feedback loop
learning
(timely,
perceptible)

Intervention options (0)
- Continue to explore

options (with costs)
along time horizon
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Interlinked catchment-scale soil erosion
model + look-up tables for NPP/crop
productivity and ESS
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perception, anticipation
of cost-benefit of
intervention options (0)

Evaluation LDN achievement vs investment cost
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Core model 337

=  Potential soil loss: terrain-based soil erosion assessment (LS):

l:m+1 ] [ sin § ]
2213 0.0896

where: As= upslope contributingarea, 6 =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

SDR; = Q‘P(_B'FSL:S) 6)

where £ is a routing coefficient, a catchment-specific parameter; L; is
the length of segment i in the flow path and is equal to the length of
the side or diagonal of a cell depending on the flow direction in the
cell; R; is the coefficient based on surface roughness characteristics
(see Table S4, Supplementary information); and S; is the slope gradi-
ent (m/m).
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Friendly Graphic User Interface (GUI) 337

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/withoutapplied SWC practices, etc.)

* iILAMPT_Rmel_Tunisia_v4 - NetLogo {D:\LAMPT\Rmel_Tunisia\Models}

File Edit Tools Zoom Tabs Help

Interface Info Code
normal speed 5
AR T N ] L/.sew... \ |

Edit Delete  Add

1. Import spatial data (waiting ...): { Import I

2. Set the model parameters (SDR-adjusted RUSLE):

1
Navigate spatial data: After simulation you are aT to navigate: A

Bevation(m) | sufoce dope (deree) || poentialsotioss || sasedentenancl
|

Hicient - ) Upslope area ” Flon length (L) H\ Gosssotioss | e RUsE
= ‘.r e 5 Ul 3 % b - - T RUSLE adjusted by
= ‘ ; . $ ‘Soll erodibilty (K-Factor) ” P-Factor ||\ Net Soi Loss Delversing Ratio

FOR PAPAMETERS RELATED C, P FACTORS, PROCEED 1

STEP 2P (in bottom) 250
Es-10 I
FOR QUICKSIMPLE PLANNING, PROCEED STEPS 3 & 4 £ e o B i Wio-15 C
FOR MORE SOPHISTICATED PLANNING, PROCEED STEPS & R Rt T <R 1525 i
3P (in bottom) s A ro oo S0 H>2>s =] i}

———p || 3. Define where to enclose with dense vegetation:

(A) Enclose steep land with a slope of higher than: Waverage :
[ ]

1 ™ r




Different options/entry-points for defining P‘;";g’“ i

SWC planning options as inputs

« Timely explore soil erosion * Assess impact SWC planning * Assess impact SWC planning

responses to simple rule-based (prepared areal SLM transition (prepared technical SLM
SWC planning options matrix) on soil erosion and cost planning maps) on soil erosion
i ici n needin hnicall
3. Define where to enclose with dense vegetation: (needlng prepared participatory and cost ( eed & te(.: catly
Enclose steep land with a slope of higher than: pI’OCESSES) prepared SWC plannmg maps)
e e e ke e 3.b. Prepared planning map option (you
outputs and cost): import your prepared SWC planning maps
SWC practice Lond use ype ffadvioy -> the tool generates the grids of SWC
implemented targeted inSyrs in10ys in 15 yrs over time -> update relevant C- and P-

factors -> calculate LD outputs and cost):

If you apply any measure above,
please update the P-factor:
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Timely responsive map and graphs of soil

erosion as outputs

Responsive GIS maps of different erosion
indexes (potential and gross soil losses,
sedimentation delivering ratio, net soil loss)
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Net soil loss (t/ha/yr) vs sl... Net soil loss (t/ha/yr) vs land ...
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Validation 1: simulated vs. observed siltation 337
* Consider Rmel catchmentin Zaghouan ;m . . N ¢

governorate, Tunisia

* Pilot runs show average NSL being close
to measuredsiltationin local lakes (12
sites, 2014):13.32+5.80T/ha/yr
(tentative data, in revision)
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Validation 2: participatory and grid-based 337
method

3. Getting familiar with

the selected map:

= Match the map’s North
with the real North

. direction

L % = Check with participants:

Can you recognize at

least 3-5 important

features on the map

(e.g. town, river, road,

mountain peak, etc.)?

2. Pick an
area
of interest

4. FOR EVERY GIRID of the selected map:
* To score soil erosion intensity (El) (1 to 5)

1-no 4- strong,
2- light 5- very strong
3- medium

* To score soil erosion speading (ES) (1 to 5)
1-no 4-40-70%,
2-10-20% of the grid area  5- > 70%
3-20-40%
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Validation 2: participatory and grid-based

result
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Grid-based assessment:
Erosion extensity

Etendue de l'erosion du sol (ES)
["1Zone non évaluée

[ INulle (Score = 1)

11 TLégére (Score =2) *
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Grid-based assessment:
Erosion intensity

Intensité de I'érosion du sol (El)

[ 1Zone non évaluée
[ INulle (Score = 1)

T TLégeére (Score = 2) *

[T Moyenne (Score = 3)
I Forte (Score = 4)

Il Tres forte (Score = 5) 02> >
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Simulated NSL pattern
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Conclusions

* We developed user-friendly, spatially
explicit modelling tool for supporting
stakeholders identify SWC planning
optionsto reduce soil degradation
across watershed

 The tool was validated by comparing
simulatedvs. observed siltationand
participatory grid-based appraisal

* Being preparedfor testing usagesand
collecting feedbacks from stakeholders
(farmerorg., governmental managers,
researchers, educators)

The tool will be adaptively developed
version-by-versionin meeting
community needs.
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