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Problem statement

Optimiationof agricultural
management practices

Food security

Earth is facing real )
issues

challenges related to
climate change [1]

High rate of
population growth [2]
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» Study area and data

» Methods and Results

Study area

‘ The experimental site is located 40 km east of Marrakesh city in Morocco.

‘ It is an irrigated area of about 2800 ha, which is almost flat.

It has a Mediterranean
semiarid climate: with around
250 mm of average annual
rainfall[] and average annual
evapotranspiration (ET,) of
1600 mm [3, 4].

Managed by : Office Régional
de Mise en Valeur Agricole du
Haouz (ORMVAH) & les
associations des usagers des
eaux agricoles (WUA).




» Study area and data

Automatic Weather Station (AWS) data description

' Weather data was collected from January 3, 2013, to December 31, 2020 at half-hour scale.

Variables  Description Unit
R3_Dv Wind direction Degree
R3_Hr Relative humidity No unit
R3_Rg Global solar radiation W m 2
R3_Tair Air temperature °C
R3_Vv Wind speed m s !
R3_P30m Rainfall mm
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Platform overview

The platform adopts a service-oriented Application Layer
architecture providing various services
! 1 1 1 . Weather dat Esti ti & .
Contalned N the appllcatlon layer‘ r;ﬁztshfi::cr:si Visiilizirtioiz predicstilgao:‘ocr?imatic dgtuetclzltei!cr;
analysis parameters
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The data acquisition layer is responsible
for collecting data from heterogeneous

sources.

Data Storage Layer

NoSQL databases

L L

The data is checked and preprocessed Data Acquisition Layer
to handle missing values, before being —
stored using the MongoDB NoSQL ||° dm

database in the data storage layer.
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Platform overview

The platform enables users to derive
actionable insights from raw data.

Predictive
Data Analysis

Estimation of climate parameters

Forecasting of the weather time series

Prescriptive Diagnostic
Data Analysis Data Analysis

Optimize future decisions Seasonality analysis
Anomaly detection

‘ The platform services cover all four
types of data analytics: 1) Descriptive
Data Analysis, 2) Diagnhostic Data
Analysis, 3) Predictive Data Analysis and
4) Prescriptive Data Analysis as shown in
the right figure.

Visualize weather time series
Statistical metrics

Descriptive
Data Analysis

Data
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Testing of weather time series forecasting service
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Global solar radiation forecast

Generate training and
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Correlation matrix generation for available weather data

S
N
(1) hboard Correlation heatmap generator
This service provides data = s T
analySiS Of Stored data iﬁir Sf'narrpllanning »

such as the generation of
the Pearson correlation
coefficient matrix
calculated using the
following equation:
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Modeling the reference evapotranspiration using machine learning

The platform uses machine learning for modeling r============x;
and estimation of important parameters used in | Airtemperature
agriculture such as the evapotranspiration.

PM ET,

1
1
1
1
| Global solar
: radiation

quantity of water lost and in turn compensates for this 1|gejative humidity
loss through irrigation.
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The proposed approach uses the FAO Penman- Precipitation

Monteith ET,[5] as a reference method for the
estimation of the reference evapotranspiration from
raw station metrological data.

:

Estimated ETg

Wind direction

In the platform, the data is split into training and
testing sets and then fed to the XGBoost[6] machine

learning model. E
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Modeling the reference evapotranspiration using machine learning

—— Identity line

10

Performance evaluation of the XGBoost
machine learning model gives a high
coefficient of determination Rz (0.96) and a
Root Mean Squared Error of 0.39

Estimated values

‘ The positive linear scatter between
estimated and real values of ET, indicates a
good fit for the model.

0 2 4 6 8 10
Real values
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Conclusion

‘ In this work, we proposed a platform to assist decision-making in agriculture.

‘ It is based on artificial intelligence and big data analytics and offers various services
related to weather data:

‘ Storing and visualization;

‘ Analysis and estimation of climatic parameters using machine learning;

‘ Forecasting.

As future work, the platform will be enriched with other services related to
implementing smart agricultural practices.
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