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Introduction

Why obtaining classification maps of irrigation systems? 

Mitigating water demands

1. Currently there is no precise/reliable information regarding irrigated area 

and irrigation systems in Catalonia

2. Replace the simplistic assumption of irrigation scenarios used in many 

Land Surface Models (LSM). -> reduce uncertainty.

3. Promote and supervise the shift towards more sustainable and efficient 

irrigation methods. -> optimize water use.

DRIPSPRINKLERFLOOD
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Hypothesis of Study

Temporal series of actual crop evapotranspiration, and 
surface soil moisture (estimated from remote sensing) 

should vary among parcels of different irrigation systems
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Study Area
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Field Campaign - Distribution of Fields

> 300 fields
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Field Campaign - Crop Detection
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Field Campaign - Number of Fields
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Input ETact

Actual Daily

ET*Land Cover: 

ESA's Climate 

Change Initiative 

land cover map

Meteo Data:

ECMWF ERA-

5 reanalysis 

dataset

Optical data:
S2 MSI

Thermal data:

S3 SLSTR

Elevation:

30m STRM DEM 

product

Actual 

Instantaneous 

ET TSEB-PT

DMS (Data Mining 

Sharpening with and 

ensemble of Decision 

Trees) technique to 

produce 20m LST from 

S3 1Km LST and S2 

20m VIS channels. 

Gao et al., 2012

Two-source Energy Balance method using Priestley Taylor 

(PT) model

Kustas and Norman et al., 1995
Sharpened 

20m LST 

(S3 + S2)

Product

Process

*The ET product is produced by IRTA, in the context of the sen4ET project, 

with the methodology explained in Guzinski et al., 2020.

https://www.mdpi.com/2072-4292/4/11/3287
https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1029/97WR00704
https://www.mdpi.com/2072-4292/12/9/1433
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Input ETact

Actual daily ET

With GAPS

Daily Reference 

ETo:

ECMWF ERA-5 

reanalysis dataset

Ks

Water Stress 

coefficient

Time-series

Kc

Crop 

coefficient

Time-series

Linear 

Interpolation of 

missing days

Linear 

Interpolation of 

missing days

Daily 

actual ET

Filled
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Input Dispatch SM

High 

Resolution 

20m SM

SMAP 

9Km L3 SM

NDVI: S2 20m 

Band 4 and 8A

Elevation:

30m STRM 

DEM product

DISPATCH:

- SEE Model: Linear

- Correction of Topographic effects with DEM: Merlin et al., 

2013

- Calculation of Tv: Moran et Al, 1994.

- Temperature end members: Combination LST/fv

- NDVImin /  NDVImax: 0.12 and 0.9

- Cases with High NDVI pixels: Vegetation-Extended 

DISPATCH (Ojha et Al, 2021)

On going validation of the product with in-situ SM values in different sites in the area...

Sharpened 

20m LST 

(S3 + S2)

Product

Process

https://www.sciencedirect.com/science/article/abs/pii/S0034425712004324
https://www.sciencedirect.com/science/article/pii/0034425794900205
https://www.frontiersin.org/articles/10.3389/fenvs.2021.555216/full
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Input Dispatch SM

Dispatch 20m SM

With GAPS

Dispatch 

20m SM

Filled

SMAP 9 Km 

SM
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AI models tested

Convolutional neural network
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Results I

Is the irrigation system only explained by the crop type?
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Results II
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Results III
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Results IV
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Maps irrigation systems
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Comparison: SIGPAC 2021
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Comparison: SIGPAC 2021
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Summary: Framework
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Thank you!

Any questions?


