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Projet SCELANEAU
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Sainte-Geneviéve-de-Berthier

Study Area: 32 404 ha
Peatland complex: 7 600 ha
Agricultural Area (FADQ 2021):
2103 plots

11 385 ha

+/- 200 agricultural enterprises
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The Agricultural-
Wetland Complex of
Lanorale, Qc

Developing irrigation water supply
solutions to:

—) Meet expanding agricultural
demands in the face of climate

change,

—) Without degrading the
hydrological functions of the
surrounding wetland-

complex.



Crop Soil Type

Lanoraie fine sand

Potato Saint-Thomas fine sand 318
Achigan sand 150
Lanoraie fine sand 144
Vegetables/ Saint-Thomas fine sand 102
Gourds
Chaloupe sandy loam 100
Saint-Jude sand O
Cranberry Saint-Thomas fine sand 53
Dunes 45
_ Lanoraie fine sand S,
Small Frults/ Dunes 17
Berries

Saint-Jude sand 12







Objectives

Evaluate the ability of the AquaCrop model to simulate soil
moisture content for the major irrigated crops in Lanoraie;

Estimate the net irrigation requirements for historical 1-in-
25 dry and average years, for the major crops, soil types, &
irrigation methods used,;

Predict the impact of climate change on the irrigation
requirements of the study area for the major irrigated
crops;

Map the productive region of Lanoraie into monthly water
supply units to propose an irrigation water supply system.
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Research Sites

Field Data Sites 2022
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Historical Weather Data

Weather Data over the Growing Season (May 1 - Sept 30) for the Last 25 Years
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Soil Moisture m¥m?3 VWC

Continuous Soil Moisture and Precipitation - Potato Field 2022
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Données meteorologiques quotidiennes

au cours de |la période de vegétation 2022 35
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Figure 12. Précipitations, évapotranspiration potentielle, température maximale et tempéerature minimale
par jour pour la période du ler mai au 30 septembre 2022.
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Modé

Etape 1: Affiner les paramétres du

modele avec:

v" Calibration avec données recueillies

pendant |a saison 2022

+

v Analyse de sensibilité

Isation avec AquaCrop

Climate Weather data collected at field or from agro-meteorological stations [

m *Minimum and Maximum air tem perature |
h 'El-ﬂ "
~Rainfall

=C0; concentrations ETo calculator

Mauna Loa Obsenatory (Hawaii)
Crop

@ 4 calibrated and validated crop characteristics from data base
P L Adjust culivar specific and less conservative parameters

Soil profile characteristics
Soil > - Field observations
. nlefauuwm in data base soil texture
E_ * Pedotransfer functions

Characteristics of groundwater table
E - « Depth below soil surface

-Salinity

Management

E__b o Irigation management practices

.‘_ » Irigation method
= Application depth and ime of imrigation events
= Salinity of the irmigation water
o R e e, !

Field management practices
= 5ol fertility level

= Practices that affect the soil water balance
= Weed infestation




Calibration Result — Potato
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== [Modélisation avec AquaCrop

Etape 2: Estimer les besoins nets d'irrigation pour les prinicipales c It
sol, méthodes d’irrigation utilisées: -
v I'année séche (1 sur 25), et

v Avec différents traitement de I'irrigation
v" ’année moyenne (1 sur 25)

v Avec différents traitement de I'irrigation

» la production des cultures et

14 ' S g
» les besoins en irrigation



Modeélisation avec AquaCrop

Etape 3: Prévoir I'impact du changement climatique sur:

» les besoins en eau d’irrigation, et

» la production des principales cultures irriguées.

Résultats prévus:

» Effet positif sur le rendement des cultures
(augmentation du C0O2),

» Effet négatif sur la quantité d'eau dans le sol

(augmentation du stress hydrique, besoin d’irrigation).

| | obtenus maintenant):
il v
1.

Données requises (tous

Scénario CO2

Approche multi-modele:
GCM + RCM

Réduction d'echelle
statistique a I'échelle locale
(Climatedata.ca)

Année: 2050
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Historical Simulation Results - Potato

Statistical Analysis. Effect of different irrigation treatments and historical climates on net
irrigation requirement, ET water productivity, biomass ratio, and dry yield of potato crops.
Differences between means shown in columns with different letters (p<0.05).

Irrigation Treatment | net ET WP Rel B Dry Tuber Y
(mm) (kg/m3) (%) (ton/ha)
MAD of 20%AW 349 a 2.26 a 89 11.63
MAD of 35%AW 295 b 2.36 ab 88 11.26
MAD of 50%AW 256 ¢ 2.46 bc 88 11.28
Historical Climate
AVERAGE 273 a 2.40 88 11.41 :
DRY 328 b 2.32 89 11.37
Significance
Irrigation Treatment *0.0019 *0.0415 ns ns
Historical Climate *0.0018 ns ns ns

* significant; ns: non-significant,
significant differences between means at p <0.05, shown with different letters within columns.
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Future CMIP-6 Projections SSP5-8.5 (2035-2095
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Climatic data provided by ClimateData.ca (Pacific Climate Impacts Consortium (PCIC), Ouranos Inc., the Prairie Climate Cer
(PCC), Environment and Climate Change Canada (ECCC) Centre de Recherche Informatigue de Montréal (CRIM) and Habu‘at?}.;



Simulation Results Summary - Potato

Statistical Analysis. Effect of different irrigation treatments and climate on net irrigation
requirement, ET water productivity, biomass ratio, and dry yield of potato crops. Differences
between means shown in columns with different letters (p<0.05).

Irrigation Treatment | net ET WP Rel B Dry Tuber Y
(mm) (kg/m3) (%) (ton/ha)
MAD of 20%AW 328 a 2.43 91 12.03
MAD of 35%AW 273 b 2.39 87 10.93
MAD of 50%AW 237 ¢ 2.68 89 11.56
Climate S
Historical (1997-2021) 272 a 2.40 88 11.41 S
Projected 2050s (2036-2065) 277 a 2.48 85 11.08 e
Projected 2080s (2066-2095) 288 b 2.61 94 12.03
Significance
Irrigation Treatment *<.0001 ns ns ns
Historical Climate *0.0162 ns ns ns

* significant; ns: non-significant,
significant differences between means at p <0.05, shown with different letters within columns.



Simulation des besoins futurs en irrigation CMIP6 SSP5 8,5
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Figure 17. Médiane et fourchette des besoimns d'urigation projetés dans le cadre de CMIP6 SSP5-8.5 pour
la pomme de terre.
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