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Canopy scale heterogeneity

• Row crops (Vineyard, Apple orchard), isolated trees (Olive), complex vegetation

with understorey, in rainfed conditions or various irrigation types (drip mostly)

• Energy budget observations accounting for variability in soil and leaf temperatures

(SPARSE4)

• Water budget observations linked with drip irrigation and the ecophysiological

aspects of tree functioning (incl. hydraulic lift etc)

• In-situ RS (VIS/PIR/TIR, Radar) + LR (S3), HR (S2, S1, L8) and VHR (e.g. Pleiades) 

satellite RS data > ET, E+T inversion using (py)TSEB and SPARSE EB models, amongst

others
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Evaluation of Evapotranspiration (ET) components

ET =Tsf Ffp,wv + Ebs fbs +Tgr fgr

fij Source Area Function

xij fraction of woody vegetation into ij-cell

Combined use of a footprint model and satellite information
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Landscape scale heterogeneities
• Tensift: Energy budget methods in complex topography
• Kamech: Estimation of erosion rates (SAR interferometry)
• Merguellil: Monitoring key phenological stages of orchards (flowering)
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Constraints
Data collection has been started since February 2020 and was 
suspended in March 2020, January 2021 and May 2021 due to 
the situation related to COVID-19.
! We have no observations of Flowering in 2020.
! In 2021, we monitored the flowering of peach trees but we 

did not have Pleiades images during this period and with the 
Sentinel-2 images we can’t detect the flowering date of 
Peach trees (Figure 4)

"A Pleiades image campaign should be planned for the 
year 2022 for the detection of flowering of peach trees.
We had late acquisitions of PLEIADES images this year to 
follow the flowering period of peach and olive trees (The first 
image acquired on 25/04/2021)
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Figure 3. Spatial distribution of the plots 
observed (Google Earth image)

" 7 Field missions: February - March 2021 " During
these field campaigns, we observed 42 plots spread over
the entire watershed (Figure 4.).

! Detection of the flowering period of peach trees in the 
Kairouan plain (Figure 3)

Figure 4. Evaluation of NDVI / RGRI 
Sentinel 2 profiles for the peach test plots 
Jan 2021 " April 2021

?%@A,#B#C,?%@A#B#C >%&D2E,@/%4*,0*F*.DG*&*3FE,3&HI/*H,+E,.DJ,%&H,KI4F3(@F.%F%,
@F.I/FI.*@,%&HL,D.,H.32,3..3G%F3D& :-*.GI*4434<,



!"#$%$#$&'( )&*$+
, -#.,/ 0*&0' 1&02

304$,0#$+5 +6(#7&('&0'+504(
&%+4.#$+5(+6(1(81-9:;($5(
<*0=&%$5&'(8.5,&*(,$66&*&5#(>0#&*(
'#0#.';(>$#7('0='?64+>'(?@(%&*/(
7$<7?*&'+4.#$+5($20<&*/(05,(AB1(
'&5'+*'

!"!"
!"!#

$%&'()*+ ,-.'%+)/0120
!"!"030455.'
,-.'%+)/0120!"!#

60789*'
70:'..;'*<
=0>?@%'A
40>'.'BCD
E F)*BG)1
H'I'*)



Post-flood Soil Displacement Monitoring In 
Lebna watershed Using Parallel Small BAseline

Subset (P-SBAS) Interferometry

SUPCOM Contribution in  WP2



Objective

Methodology

Acquisition period Number of Sentinel-1 SLC 
images

Super master

21/08/2017-16/08/2018 26 24/01/2018

20/09/2018-02/11/2019 28 12/04/2019

monitoring the soil movements that occur after flooding events using advanced multi-
temporal differential interferometric Synthetic Aperture Radar (SAR) technique.



P-SBAS result for Lebna watershed study region: maps of 
displacements velocity in the line of sight direction September 2018 

to November 2019

Results

The erodability classes maps for the 
considered the Lebna watershed(using 

FAO method (1998))

The mean soil displacements velocity map for the period September 2018 to November
2019, shows that the mountain of "Djebel Sidi Abderrhamane" in Lebna watershed is
highlighted in dark blue which corresponds to rapid displacements in the LOS direction of
the satellite.



This displacement is related to the accumulated floodwater after heavy rainfall on 22,
September, 2018. In fact, the annual average rainfall in Lebna watershed, over the last
decade, was 97mm. However, the extreme precipitation that was recorded only during
one day (22, September 2018), was around 300mm. This extreme rainfall event in "Cap
Bon” peninsula has not been recorded since 300 years. Furthermore, the region of
"Djebel Sidi Abderrhamane" is the site of collection and concentration of water and this
is susceptible to lead to post-flood ground surface displacement and erosion.

The soil in this area is mainly marley and clay which means that the existence of
floodwater increases the risk of erodability. This conclusion is confirmed by the
existence of medium and high erodability classes exactly in "Djebel Sidi Abderrhamane"
region

Results



Results

P-SBAS result for Lebna watershed study region: maps of displacements velocity in the line of sight 
direction  August 2017 to August 2018

This map corresponds to the velocity map one year before the flooding event, we can
notice that there is no remarkable movement of the ground surface in the considered
region. This reinforces the inference that links the triggering of soil movements in this
area to the flooding event. It is also important to note that there was no reported flooding
event in the study region during the period August 2017 to August 2018. This indicates
that the addressed P-SBAS soil deformation study highlights the resulting flood impacts
on the spatial structures and soil properties.



Perspectives

Monitoring the evapotranspiration using the interferometric coherence

Soil moisture
Vegetation growth 
parameters (LAI, 

Height..)

Interferometric 
coherence

in the different growth 
stage of vegetation

Indirect relationship between 
evapotranspiration and 

interferometric coherence
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Incoming radiation Rn can dramatically 
change from one point to another 

Air temperature can dramatically change 
with altitude

Sun exposure effect

Altitude effect

Relatively
flat area

! Incoming radiation Rn ! cte

! T! air ! cte



Methodological
approach



Application of the triangle method
Rg + Ta 

distributed
Ta uniform +Rg

distributed
Ta distributed + 

Rg uniform

25-05-2016

05-09-2016



Rg uniform + Ta 
uniform

Ta uniform + Rg
distributed

Rg + Ta distributed

Application of the  TSEB_PT_Richardson model



D2.2.1 [Task 2.2]: dataset @ Month 15 to be included into project clustered database
D2.2.2 [Task 2.2]: 2 submitted publications about data analysis @ Month 21.




