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WP4

Task 4.2: Simulating fluxes and storages for structure modulations

Selection of integrated modelling schemes

Simulations on the basis of scenarios

All partners except IRTA and UNICA
Indicator design and production

Scenarios ranking with decision makers
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Objectives:

« Update of the water modelling system
(SAMIR-WEAP-MODFLOW)

 Projection of current trajectories
based on narrative and quantitative
approaches.

« Elaboration of indicators to assess the
impact of alternative management
policies.

Tools :

« Numerical modeling, time series
analyses, participative workshops.




Task4.2 Chaine de prévision hydrométéorologique SAFRAN-ISBA-RAPID

Temperature

The main goal:
This study aims to set up the SAFRAN re- s B

Forcage météo

analysis system on the Tensift catchment, by (ré-analyse SAFRAN)
using all the meteorological measurements o | 1 Quintana-Segui et al., 2008
acquired on the site from 2004 to 2018. L s e
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Impact assessment and scenario ranking / LISAH

Objectives: conducting simulations of ecosystem services for given panels

of scenarios, to next rank these scenarios on the basis of durability.

Method: using well known modelling tools (e.g., SWAT) and innovative tools
(e.g., MHYDAS + DHAM-reservoir + SAFYE / AqYield within OpenFLUID
integrated platform). Using a panel of indicators, in relation to spatial and
temporal scales, and to targeted ecosystems services, to be analysed with

stakeholders.



Impact assessment and scenario ranking / LISAH

Means

 1PhD (MESRS/IRD)

« 1PhD (CHAAMS granted)
1 ALTOS granted post-doc

* NAILA stakeholder committee

Partnership

* INRGREF, INAT, UCA, CESBIO



Impact assessment and scenario ranking / LISAH

Table 1.6: overview of scenario impacts along with the involved partners. WUE stands for water use efficiency.
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Impact assessment and scenario ranking / LISAH
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Impact assessment and scenario ranking / LISAH

Roadmap
* Nothing up to now.

 Maybe to be addressed in 12 months ?

See also works on SWAT by INRGREF



Impact assessment and scenario ranking / LISAH

Difficulties

Difficulty to brainstorm internally at LISAH because of the confinement
and individual situation of many of the key colleagues in the project.

Risk of rushing into action on the wrong track.

If brainstorming with only a few people, risk of non-adherence/
incomprehension of others about the choices made.

Postponement of the brainstorm until the resumption of activities (May-
June?).

Means postponing the recruitment of the post doc until the beginning of

the school year at best, probably in the autumn.
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Task 4.2: impact assessment and scenario ranking (leader: INRGREF).
PI : Aouissi Jalel

Zohra Lili Chabaane, Sihem Benabdallah, Zeineib Kassouk, Ines Oueslati, Hanene
Chaabane, Adel Zghibi



Stage 1
* Modelling schemes with improved SWAT model results (landuse, hydraulic
conductivity, Zoning of agroforestry area)

Stage 3

« impact assessement of diffrent scenarios using SWAT model according to efficient
criterea and reduction rate of sediement yields and in the diffrent hydrological
components on daily, monthly and annual values .

Stage 4
« impact assessment of structure modulation scenarios using SWAT model

» Ranking scenarios with national and regional directorates on the level of acceptance
and their faisability

PhD student : Ines Gharnouki started in
February 2020

Study area : Merguellil

Partener : UNICA, CESBIO



ALTOS
Managing water resources within Mediterranean
agrosystems by accounting for spatial structures and
connectivities.

WP3: Simulating fluxes and storages for different
scenarios of structure modulations

Task 4.2 : : impact assessment and scenario ranking
(leader: INRGREF).

CERTE contribution @Z-'RTE
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Impact of upstream land use and climate forcing on the downstream

_ aquifer recharge within Cap Bon X

TE

Goals:
» Geologic characterization of Dam and aquifer
recharge

= 3-D aquifer characterization

» Quantification of Dam infiltration for aquifer

» Modeling aquifer recharge according to the land
use scenarios of Lebna watershed up stream using
SWAT and MODFLOW

Team: Master
Period: 2021-2022

Methodology

Scenario of land use SWAT

Up Stream

Up Stream /
Down Stream

Geologic map

Partnership ???: INRGREF, LISAH and CERTE

Scenario of dam-aquifer recharge
MODFLOW Project: LMI-NAILA (Axe 2 and transversal action)

Geophysics, Dam budget, Isotopic Aquifer recharge, LGR, CERTE
groundwater monitoring

Down Stream
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SWAT and WEAP simulations for land use / irrigation / bench modulation @TE
scenarios within Merguellil

CERTE contribution:
» Geologic and 3D aquifer characterization

» integrated and sustainable water resources
management (WEAP);

» Modeling land use scenarios (SWAT) / aquifer

recharge using and WEAP and MODFLOW

Methodology

Geology
v,
Modeling Geophysics

Hydrology
D ——

e IS

5 |4 2 =] T = - NE"‘ \ a8
R T T
Naliss ﬁg e
. ~ Kdour essar]

L4 A
: .5' LS
Pl 4

s

e
BOOIDDO 700'000

River
coboo achop 20000 2dho0
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Team: Master
Period: 2021-2022

Partnership: INAT, CESBIO and CERTE

Project: Aquifer recharge, LGR, CERTE
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* . INRGREF Contribution

3

Partnership

* Lisah,



Goals

* Explore the use of Soil and Water Assessment Tool (SWAT) in order to predict

the hydrologic response in a small agricultural catchment context,

« Simulation of provisioning and regulating services; yields of water, sediments

transport, and agricultural production (crop biomass, yield).

A LMIRA
ANR TRANSMED ALMIRA \ aAnpscare wosaics



SWAT modelling

Implementation SWAT: 30 years (1986-2016), daily discharge at the
outlet of Lebna catchment and Kamech sub-basins

4 years warm up (1986-1989)
16 years calibration (1990-2005)
10 years validation (2006-2016)

ANR TRANSMED ALMIRA ELM'RA

& AGROSYSTEM SERVICES



SWAT modelling

Landscape discretization:

107 subasins
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SWAT modelling

Services

Surface water production

Indicators

Flow at the outlet of the basin ( monthly time step)
Annual water balance at the catchment level:
Precipitation, flow, actual evapotranspiration and
stock variation

Soil loss preservation

Average flow of TSS (t/ha) at the outlet at monthly
time step

Average MES flow (t/ha/year) at HRU level at annual
time step




Results

Impact of spatiotemporal distribution of land use and crop rotation on SWC and ETa
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Results

Impact of spatiotemporal distribution of land use and crop rotation on SWC and ETa
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Re su Its Temporal variability of Runoff and Erosion
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Results

Temporal variability of Runoff and Erosion
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Results
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Results

Temporal variability of Runoff and Erosion
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Results For the Kamech catchment

- The winter period is considered as the active period
in term of erosion loads with a contribution about
75% of the total erosion loads.

* Specific erosion rates
- ECultivated topsoil = 17t ha'l year-l
- Eguy =80 thalyear!

 Sediment source at catchment scale
- 75% of sediment trapped in the lake come from

cultivated topsoil

=> Protection of cultivated land must be favoured
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Results




Results

* Land use change is a very important driver of the hydrologic response, the soil and
water management in the catchment,

* Implementation of SWAT model,

* Uncertainties that may exist in the form of processes simplification and the important
gap relative to the lack of attention that is given to the vegetation and crop growth
processes, and cracks distribution across different land uses on vertisols and the soil

and water conservation management structures,
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*Enhance the SWAT vegetation dynamics using remotely sensed leaf area index
(LAI),

*The availability of a reliable set of sub-daily data is likely to increase the capability
of SWAT to serve a useful tool for optimizing ecosystem services water,
conservation, agricultural production, and soil loss preservation,

*Simulation of Land use scenarios and climate change impacts,

*Scenarios ranking.



