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- Decision support systems (SAD) seek to bring together
various tools such as models, humidity sensors, reméte
sensing products

7

” '\1// 21
T
Introduction

There are currently several platforms (FIGARO, SAGRA,
IRRISTRAT)

This work presents the IrrigaSys decision support
system that integrates a database, a model based on
physical processes, satellite images and an online
graphicinterface

- IrrigaSys has been developed over the last 5 years (103
plots, 30 farmers)
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* Promote the adoption of beneficial environmental
practices

* Improve water management

* Improve water use efficiency

Objectives
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General description
P * The database
* The model
Remote sensing products

Irrlgasys SYSt.em * Results presentation
d.eSC.'flpthn * System Implementation

ay, y
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General description

Inputs
* Crop
* Soil
Weather data * Irrigation events
. MOH I D-La nd ° |rr|gatlon System MySQL data base
Hindcast: weather «
stations »| Soil water balance Data repository
Inputs Irrigation scheduling
Forecast: * Weather Results
MMS5 model boundary 1
conditions
Results Inputs
* Irrigation events
:
Remote sensing .| Dissemination
NDVI maps

Sentinel 2 download SAMS
Atmospheric correction e pp,l
Calculation of NDVI Web rTa'f

Crop image eb platiorm
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The database

USERS

COMPANIES

id pk

ip_address

username

password

name

first_name

last_name

email

phone

phone_alt
activation_code
created_on

last_login

salt
forgotten_password_code
forgotten_password_time
remember_code

active

id pk
company
company_alias

user_id fk
vat

address

email

phone

phone_alt

PLOTS

id

name
latitude
longitude
company_id

pk

fk

CROPS

USERS_GROUPS

LOGIN_ATTEMPTS

id pk
ip_address fk
Login
time

id

name
mohid_crop_id
target_head
threshold_head
phu

kcl

Kc2

Kc2

hul

hu2

hu3

pk

. id pk
* user_id fk
* description

GROUPS
. id pk
* name
* description

SEASONS
. id pk
* season_year
* plot_id fk
* crop_id fk
* sowing_date
* soil_texture_id fk
* Initial_theta
* irrigation_system_id  fk

* depth_max
* probes
* active

IRRIGATION_SYSTEMS

*id

* name

* debit

« efficiency

pk

SOIL_TEXTURES

*id
* name

pk

date_results
temperature_min
temperature_med
temperature_max
precipitation
evtp_reference
evtp_crop
evtp_actual
irrigation
water_content
percolation

raw

water_stress
crop_coefficient
root_depth

. id pk

* season_id fk

* date_type

* date

* irrigation

* modification_time
RESULTS

. id pk

* season_id fk

*id

* name

* |atitude
* longitude
* active

pk
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The model

 MOHID Land
* Physical model, distributed

* \ertical water flows in the soil calculated using the
Richards equation

* Hydraulic properties of the soil described by the Mualem-
van Genuchten model

* The extraction of water from the soil by plant roots is
calculated according to Feddes

* Programmed irrigation according to the water needs of
the crop and the effective pressure of the soil water

Crop growth

Atmospheric boundary conditions

Weather data

T

max?

T

min?

T

ave’

RS,

Farmers’ inputs

RH, u2, | P \ |

Q
| ET, .2
Total biomass <——® o
Crop height L
Root depth ET. o
LAI N E,
o
3
[
=
T E v Irrigation scheduling
p s
G— | <
8 y v
g Soil water dynamics
E 6,h »| h, > h,
; v A v A 4 v
S AS T. E, DP CR
wv
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Remote sensing products

 Availability NDVI vegetative index (Normalized Difference
Vegetation Index) maps

* The latest Sentinel 2 images with less than 10% cloud
coverage

* Images are cropped for each plot

11/03/2019 31/03/2019 30/04/2019

= |

15/05/2019 14/07/2019 19/07/2019
T -

0 01 02 032 04 05 06 0.7 03 09 1

NDVI

o
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Results presentation

w [ &

SIMIS App E-mail PDF report Online platform
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PDF Report

Observagbes:

NDWI, 20180922
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Online platform

Irrigasys.maretec.org

IRRIGA SYoTEM

Navigate

Redes social

EGU2020:4 -8 May 2020
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IrrigaSys

@ Irriga:
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* The script developed in Perl for the IrrigaSys system can select
different input files of the MOHID-Land model, which are pre-
defined according to the characteristics of the plots introduced
in the database.

* The soil profile is always specified with depth of 2 m and
divided into 3 horizons.

SYStem * The calculation domain, composed of the soil profile, is

represented by a vertical column discretizedin 11 cells 1 m

. . wide, 1 m long and with variable thickness between 0.05 m at
lmp].ementathn the top and 0.50 m at the bottom.

EGU2020:4 -8 May 2020 15
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Each cell in the column then defines a control volume where the state variables (for
example, the water content in the soil) are calculated in the center of the cells and
the flows (and related variables) in the faces (finite volume method).

The upper boundary condition is always determined by the rates of Ta and Ea and by
irrigation and precipitation flows. The lower limit condition is always specified as
freedrain.

ETc = ETo x Kc values specific to the development phase of each culture

The partition of ETc into its Tp and Ep components is based on the LAI simulation,
and the parameterization of the model for vegetative growth is based on the result
of the calibration in some case studies in the region or the values given by default

The initial conditions of the water content in the soil are always defined for field
capacity.

The hydraulic parameters of the soil are defined for three classes of soil texture
(fine, medium, coarse) based also on the results of the calibration of the model in
some case studies implemented in the region

EGU2020:4 -8 May 2020
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* The parameterization related to the hydraulic
properties of the soil has to be enriched so that the
system can take into account the great variability of
these properties across the landscape

* The database related to crop development parameters
should be extended to better describe local plant
growth patterns.

Li:n:]j_tation and future * The system should also start to automatically identify

the state of development of the crop based on the
information obtained by satellite, thus allowing better

d.eve].OpmentS accuracy in calculating the water balance in the soil.
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* IrrigaSys is a system under development that tries to
take advantage of the experience acquired in various
research projects, becoming a practical tool to support
irrigation in the Sorraia basin.

* The system has the great capacity to provide a
significant amount of information to the farmerin an
easy and automatic way.

Conclusions
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