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Introduction

Why obtaining classification maps of irrigation systems? 

Mitigating water demands

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

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

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

irrigation methods. -> optimize water use.

DRIPSPRINKLERFLOOD
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Study Area
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Field Campaign - Distribution of Fields
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Field Campaign - Number of Fields
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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/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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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
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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ML MODELS

Time Series Forest

Time series forest is  a random forest adapted to detect temporal features.

Selected because:

1. Widely used: used as a benchmark to test more advanced models.

2. Computationally efficient.

3. It avoids overfitting (using strategies like bootstrap and random interval selection).

4. Easy to inspect results: Feature extraction = Interpretability.

5. Easy to quantify results: Confidence levels.

Source:

Deng, H., Runger, G., Tuv, E., & Vladimir, M. (2013). A time series forest for classification and feature extraction. Information Sciences, 239, 142-153.

https://www.sciencedirect.com/science/article/abs/pii/S0020025513001473
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ML MODELS

Rocket (RandOm Convolutional KErnel Transform)

It is a kernel-approach classification inspired by convolutional neural network. It has only a 

single layer of convolution (NO learning of the weights) but with a large number of kernels, 

with their parameters randomly initialized (length, dilation, padding, weights and biases).

Selected because:

1. State-of-the-art accuracy

2. Low computational requirements.

3. Only one Hyperparameters (number of kernels).

Source:

Dempster, A., Petitjean, F., & Webb, G. I. (2020). ROCKET: exceptionally fast and accurate time series classification using random convolutional kernels. 

Data Mining and Knowledge Discovery, 34(5), 1454-1495.

https://link.springer.com/article/10.1007/s10618-020-00701-z
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ML MODELS

ResNET

It is a Deep Neural Network.

Selected because:

- State-of-the-art accuracy

- Best performing in tests with different number of databases from different 

disciplines.

- Can retrieve very complex features, it works very well with large Datasets.

Source:

Wang Z, Yan W, Oates T (2017b) Time series classification from scratch with deep neural networks: A strong baseline. In: International Joint Conference on 

Neural Networks, pp 1578–1585.

https://ieeexplore.ieee.org/document/7966039
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Results I
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Results II
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Results III
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Results IV
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Comparison: SIGPAC 2021
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Comparison: SIGPAC 2021
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Comparison: Literature data (partial)

1

1

2

2
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Summary: Framework
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Thank you!

Any questions?
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