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TTSW and vine water status
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Crowdsourcing and the ApeX-Vigne dataset
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Assign a task A large number of 
observations

An institute
A group of 
people

Contribute

(Minet et al., 2017)

A tool for monitoring vine water statusApeX-Vigne

iG-Apex ᕮ [0; 1]

50 vine shoots
(Pichon et al., 2022) Less than five 

minutes per 
measurement



Research question
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Is it possible to retrieve TTSW with an inverse 
modeling approach using Crowdsourced iG-Apex?

• Easy to collect
• Abundant observations 

at a regional scale

• Difficult to 
measure/estimate

• Poorly known in space

Inverse modelingTTSW Farmsourced iG-Apex?



Literature research on inverse modeling
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(Zhang et al., 2024a)

• A large number of locations
• A high level of environmental diversity

Crowdsourced data’s specificities

Rapid
Generalizable



Adapt a TTSW inverse model for non-irrigated vineyards 
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The inverse model of 

Gaudin et al. (2017)

simplification under 
specific conditions

Soil water balance model

• Dry period
• No capillary rise
• Activated stomatic 

regulation

A situation where the only source of variation of soil water storage is 
related to plant transpiration under water deficit



Experimental data
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2022
(cv. Syrah)

Domaine du 
Chapitre

2008 – 2012 
(cv. Grenache)

Tavel



Inverse model inputs
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TTSW = −0.44 ×
Kcb

NDVI

SlopePredicted

TTSW = −0.44 ×
Kcb

Slope

iG-Apex time series

Weather data

Basal crop 
coefficient 

(Kcb)

Water 
status 
slope

Transfer 
function

(Campos et al., 2010)

Regression 
modelSentinel-2 imagery

Plot area standardization
Normalized Difference 

Vegetation Index

Inverse model of 

Gaudin et al. (2017)

(Zhang et al., 2024b)
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Global estimation accuracy

Validation data (mm)

Estimation (mm) R² = 0.59
RMSE = 32 mm
MAE = 29 mm



Publications
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(Zhang et al., 2024b)

(Zhang et al., 2025a)
(Zhang et al., 2025b)



Case-study: Côtes du Rhône
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• Mainly warm temperate 
climate, with dry hot 
summer

• Over 1,200 km²

• 3,000 farmsourced 
measurements (1,749 
time series)

• Short time series (less 
than 2 observations per 
time series)

(Kottek et al., 2006)

Vine fields
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Explanation of 
the workshop

Produce of 
individual maps

Discuss and 
converge

W
o
rk
sh

o
p Organization 

and 
digitalisation

Using expert knowledge to evaluate 
regional TTSW estimations

Final output
27 classified 
TTSW polygons

(Wacheux, 1996)

(Pichon et al., 2019)

Approach: Simulation by scenario

Nb(experts) = 5



High 
variability

Comparison with the expert-generated map
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High TTSW

Medium TTSW

Low TTSW

Zones with disagreement

1

2

67 - 100 mm

100 -135 mm

135 – 194 mm

~ 125 mm

~ 102 mm
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(Zhang et al., to be submitted (Oeno-one))

Potentials of crowdsourcing data for retrieving

total transpirable soil water in a wine appellation

Publication (forthcoming)
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Scientific contributions and perspectives

• A water status model using the index of vine shoot growth and
weather data

• A TTSW inverse model based on iG-Apex, weather and Sentinel-2
data

• Using crowdsourced observations to reveal large-scale TTSW
variation

• Broadening the validation conditions
• Combining ancillary data for handling missing information
• Improving Crowdsourcing practices



Merci pour votre attention.
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