Mapping Evapotranspiration and Water Stress of Mediterranean Forests from
Remote Sensed Vegetation Fraction Cover and Water Balance modelling
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ET Model

SimpKcET was developed as a simplified form of the crop coefficient — reference
evapotranspiration approach that is classically used for monitoring
evapotranspiration and water requirements for agricultural covers (ex: FAO56)

Evapotranspiration (ET), which is a fundamental variable of the hydrological
cycle, is still not know with precision over forested area in Mediterranean
areas. Remote sensing data, that inform on vegetation coverage and
meteorological reanalysis can be used to improve our knowledge on the
distribution of ET in space and time.

A simple model using remote sensed fraction cover, meteorological data and — meteorological data or reanalysis
soil AWC from various source is presented. When considering spatially ET=Kc.ETo

available information, uncertainties in model inputs (fcover, ETo,

precipitation and soil information) strongly impact the simulation of evaporation transpiration

evapotranspiration /—% /—H

Kc = (1-fcover) . (1 —frocks) . Kini + fcover . Kmax . Ks

Fraction of Vegetation Cover fcover

Fcover was obtained from remote sensing data:
1. Copernicus fcover products at 1 km (1999-2018) and 300 m
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[fcover derived from SPOT-VEGETATION and PROBA-V using a neural network model] N § os
2. fcover from MODIS VI using a linear model established on PROSAIL simulations soil information J o0
(varying LA, leaf inclination, leaf chlorophyll, leaf dry matter and leaf water content). L, 5 : Z:z
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EVI,-EVI, Quercus illex type 0.020 - 0.025 0.065 0.687 0.077
Pinus alepensis type 0.025 —0.035 0.059 0.629 0.088 ET: daily evapotranspiration (mm) ETo: the daily reference evapotranspiration (fnm)
P: daily precipitation (mm) Q_H: daily infiltration and runoff (in mm)
R er—— 1 A NDVI presents a saturation H: water level of the soil reservoir (in mm) SAWC: soil water level at field capacity (in y)nm)
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MODIS TERRA NDVI MODIS TERRA EVI leaf dry matter content MSWEP precipitation product.
Fontblanche experimental site: - Accounting for rain interception:

Interception of rain by the plants is calculated using an
adaptation of the Gash model for defining the
interception reservoir from fcover. When water is

Pinus halepensis — Q. illex mixed forest, 20 km east of Marseille, France. 50 %
rocks in top soil layers. Maximum available water content around 150 mm.

present in the reservoir, EL, the evaporated flux from
the leaf, is considered at the reference rate ETo till
exhaustion. At the same time the reference rate for
transpiration and evaporation flux is reduced by the

Simulations: from random values of Kmax, b, frocks and SAWC around local
values (+/- 20% to +/- 100% depending on the level of knowledge), all different fcover
estimations, ERA5, SAFRAN and MSWEP reanalysis data

evaporated flux EL.
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Results Recults
- mean simulated ET are in good agreement with measurements;
- variability in simulations is mainly driven by rain products followed by Kmax, fcover and - introducing interception only slightly affects the simulated evapotranspiration after rain
soil maximum available water content SAWC - there is a compensation between evaporation which increases and transpiration which
- frocks has a strong impact on soil evaporation, whis is particularly visible in winter decreases during rainy events
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Concluding remarks
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200 - N, \ A \ i - SimpKcET is described in Ollivier et al. 2021 doi: 10.1016/j.scitotenv.2021.146706
100l I\ / v [\ / ’ | - It is well adapted for simulating ET over karstic and semi-arid environment where the
'"'vVVVVYVYVVIYVYVYVVIVVYVVVUYUVWVVY LYY L soil evaporation has a limited impact on evapotranspiration
0 20|00 20|02 20|04 20|06 20|08 20|1o 20|12 20|14 20|16 20|18 - Itisimplemented at the regional and national levels for mapping karst aquifer recharge
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