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Assessment of High-Resolution LST Derived From
the Synergy of Sentinel-2 and Sentinel-3
in Agricultural Areas

Juan M. Sanchez ¥, Joan M. Galve . Héctor Nicto ™, and Radoslaw Guzinski

Abstract—This work explores the potential of obtaining high- L. INTRODUCTION
resolution thermal infrared (TIR) data provided by the Sentine} .
(S2) & Sentinel-3 (S3) constellation in a typical semiarid agric HERMAL infrared (TIR) and land surface temperature
tural environment. Maps of land surface temperature (LST) with (LST) observations play a key role in soil-vegetation—
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in the Barrax test site in Spain, for a set of erent datesinthe  fce energy flux ; ual evap iration (ET)
summers of 2018-2019. Ground measurements of LST transects 1" "5 Ty o S n Coen on i e spatial and

covering a variety of croplands and surface conditio~
for a ground validation of the disaggregation approa

validation of the LST products was also conducted us i; :::::
S/TIRS images. Two recent approaches exploiting e

twave and thermal data an
differences in the inputs, the physical-mathematical fr
the treatment of the LST residuals, and two eptions fo
1 km S3 LST data were considered. Despite the la
temperatures registered (295-330 K), differences w
values resulted in an average RMSE < 3.0 K and
systematic deviation, showing good results even in sn
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Estimating crop coefficients from canopy cover and height
for a drip-irrigated young almond orchard: assessment using

a two-source energy balance model

F.Montoya' - J. M. Sanchez? - J. Gonzélez-Piqueras? - R. Lopez-Urrea®
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Abstract

The aim of this study was to estimate standard crop coeffici
under non-limiting soil water content conditions, based o1
(f.) and tree height (h) (A&P approach proposed by Alle!
to the productive sector once weather data (i.e. maximun
well as dew point temperature (T,,,)) were adjusted to the
in a~12.5 ha commercial young almond (Prunus dulcis (1
almond trees, grafted onto the GF-677 rootstock, were p.
over four consecutive growing seasons from 2019 to 2022
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Juan Manuel Sanchez 1 and Ramén Lépez-Urrea 2

Abstract: Agriculture plays a crucial role as a carbon sink in
neutral economy, which requires a comprehensive underst:
processes. This study aims to quantify, for the first time
ecosystem water use efficiency (eWUE) in almond orchards
was conducted over six growing seasons (2017-2022) acro,,
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International Journal of Applied Earth Observation and Geoinformation

Proximal and remote sensing measure of canopy temperature to monitor the water
status of almond trees. Assessme“?t of differDenEt techniques to estimate the CWSI
--Manuscript Draft--

Manuscript Number: JAG-D-24-02757
Article Type: VSl:Irrigation Management
Keywords: Water stress; UAV; STSEB.
Corresponding Author: Alvaro Sanchez Virosta, Ph.D
Universidad de Castilla-La Mancha Instituto de Desarrollo Regional
SPAIN
First Author: Alvaro Sénchez Virosta, Ph.D
Order of Authors: Alvaro Sénchez Virosta, Ph.D
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Soil moisture (SM) plays an important role in the interactions between the atmosphere and the
land surface, and has been widely recognized as a key variable of the climate system. Over the |ast
decades, several global satellite products have been generated to monitor SM at different spatial
and temporal resolutions. To use these products it is important to validate them with in-situ
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International Society of
Precision Agriculture

The International Society of Precision Agriculturein
partnership with Kansas State Unversity presents the

6" International Conference on
Precision Agriculture

21-24 July 2024 | Manhattan, Kansas USA

Abstract Management +  Registration ~  Hotel and Travel Information ~ Sponsors +  Proceedings Awards Photos.

ISPA Account About ICPA
Email
Welcome to the International Conference on Precision Agriculture.

The 16th International Conference on Precision Agriculture will highlight significant research and Its applcations in
pa— precision agriculture and showcase emerging technologies and information management for agriculture. It wil offer oral
and poster presentations and evhibive. < well ¢ diccrcsions and axehansas of infarmation on varioi< a<ects of
precision ag
personnel

» Forgot your password?.
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16th ICPA Save The Date

The International Society of Precision Agriculture presents the

jgs 16" International Conference’c
B Precision Agriculture

B 21-24 July 2024 | Manhattan, Kansas USA

Remote and proximal sensing for sustainable water use in almond orchards in
southeast Spain in a digital farming context.

A. Sanchez-Virosta', D. Gémez-Candén’, F. Montoya?, Y. Pérez', V. Jiménez?, J. Gonzélez-Piqueras’, R. Lopez-Urrea®,
J.M. Sanchez'

"University of Castilla-La Mancha, Regional Development Institute, Albacete, Spain.
2Instituto Técnico Agronémico Provincial de Albacete and FUNDESCAM, Albacete, Spain
3Desertification Research Centre (CIDE), CSIC-UV-GVA, Valencia, Spain

Abstract.

Agriculture, particularly in arid and semi-arid reglons consumes a s:gnlﬂcanr portion of global
water resources, necessitating precise and co: monitoring for crop water
status to enhance water use efficiency and crop productivity.. i

underscores the need for a more effective and precise monitoring of the crop water status to
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Welcome Letter

On behalf of the IGARSS 2024 Organizing Committee we are delighted to invite you to ABens, Greece, for the 44th annual “Intemational Geoscience and Remote Sensing Symposium
IGARSS 2024° of the IEEE Geoscience and Remote Sensing Saciety, the world's largest techniical professional organization.

The Conference, which for |

veterangmeigst TUNING THE MONITORING OF ACTUAL DAILY EVAPOTRANSPIRATION MERGING
e cweill SATELLITE DATA FUSION AND SURFACE ENERGY BALANCE

innovative solutions for the

David Gémez-Candén V", Alvaro Sanchez-Virosta "V, Yeray Pérez (U, Juan M. Sénchez V), José
Gonzdlez-Pigueras ¥, Joan M. Galve

(D' Remote Sensing and GIS group, Regional Development Institute, University of Castilla-La Mancha,
Campus Universitario s/n, 02071 Albacete, Spain (* David.GomezCandon@uclm.es)
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WORKSHOP

CONTABILIDAD DEL AGUA ASISTIDA POR TELEDETECCION
PARA UNA GESTION SOSTENIBLE.
La Tribuna de Albacete REMOTE SENSING ASSISTED WATER ACCOUNTING
S T e e e FOR A SUSTAINABLE WATER MANAGEMENT

La Tribuna de Albacete

%

o
Albacete acoge unas jornadas sobre "contabilidad" del agua
- e 24

citn - jueves, 29 do

El Instituto de Desarrollo Regional acoge hoy el taller internacional 'Contabilidad del agua asistida por
teledeteccion para una gestién sostenible”, en el que la Mancha Oriental tiene un notable
protagonismo

29 FEBRERO-1 MARZO 2024
DORGANIZA: GRUPO TELEDETECCION Y 51G,

INSTITUTO DE DESARROLLO REGIONAL-UNIVERSIDAD DE CASTILLA-LA MANCHA

Ao Oaing

ORTELEDETECCION
NSOSTENIB g :
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Ligada al Centro de Investigaciones sobre
Desertificacion

El CSIC crea la Unidad Asociada
Teledeteccién, Agronomia y Riego’
de la Universidad de Castilla-La
Mancha

Investigadores de la UCLM colaboran desde hace afios con el CIDE- 28/10/2024
CsIC.

© UCLM
COMPARTIR: X f in

El Consejo Superior de Investigaciones Cientificas (CSIC) ha concedido la condicién de Unidad
Asociada a ‘Teledeteccién, Agronomia y Riego’ de la Universidad de Castilla-La Mancha. El
investigador responsable de la nueva Unidad asociada al Centro de Investigaciones sobre
Desertificacion es el catedratico de Fisica Aplicada de la Universidad regional Juan Manuel
Sanchez. Centrara su labor en avanzar en el conocimiento cientifico-técnico sobre un manejo
més eficiente y sostenible de los cultivos y del agua de riego en un escenario de cambio global.

OPErNICUS
-~ Academy
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Seguimiento de la transpiracién del almendro mediante técnicas de
medida de flujo de savia y balance de energia en superficie.

LI Simén!"; J. M. Sanchez?; V. Jiménez'; F. Montoyal; J. Gonzalez-Piqueras; A. Sanchez-
Virosta®; Y. Pérez%; 1. Buesa’; R. Lopez-Urrea®

Instituto Técnico Agronémico Provincial (ITAP), Parque Empresarial Campollano, 2°
Avda. N.° 61, 02007, Albacete, Espafia. lsi.itap@dipualba.cs

2 Grupo de Teledeteccion y SIG, Instituto de Desarrollo Regional, Universidad de Castilla-
La Mancha, Albacete

3 CIDE, CSIC-UV-GVA, Ctra CV-315, km 10.7, 46113-Moncada, Valencia

Palabras Clave: radiometria térmica, necesidades hidricas, riego por goteo superficial,
tiego por goteo subterrdneo, modelo STSEB.

Resumen

de Ia superficie cultivada de almendro se ha
en regadio, por lo que, en zonas con escasez
itilla-La Mancha, es necesario optimizar el
isfacer ) ; hi

dri

cer la transpiracién de la planta (T¢) es
o iego. El objetivo de este estudio fue
\dultas de almendro y comparar estas

savia
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Fig. 2. C ion de iracio Iculada con el modelo STSEB y medida con los

sensores de flujo de savia, en un sistema de riego por goteo superficial vs riego subterraneo.
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agronomy

Apple growing season (2021)

Article

Remote Sensing-Assisted Estimation of Water Use in Apple Or-
chards with Permanent Living Mulch: A Case Study of “Mag¢i de
Alcobaca” in Portugal’s Central West Coast

Susana Ferreira '*, Juan Manuel Sénchez 1, José Manuel Gongalves 2, Rui Eugénio*® and Henrique Damdsio *

* UCLM Universidad de Castilla-La Mancha, Instituto de Desarrollo Regional, 02071 Albacete, Spaigy; s
sana.carvalho@alu.uclm es (S.F.); JuanManuel Sanchez@uclm.es (J.M.5.)

2 IPC Instituto Politécnico de Coimbra, Escola Superior Agraria de Coimbra, 3045601 Coimbra, Portugal;
jmmg@esac.pt (JM.G)

* ARBVL Associagio de Regantes e Beneficiarios do Vale do Lis, Quinta do Picoto, 2425492 Souto da
Carpalhosa, Leiria, Portugal; eugenio-rui@sapo.pt (R.E.); hdamasio71@gmail.com (H.D.)

* Corresp susana. acdm

Abstract: Orchards are complex agricultural systems with various characteristics that influence crop
evapotranspiration (ET.), such as variety, tree height, planting density, irrigation methods, and in-
ter-row management. The preservation of biodiversity and improvement of scil fertility have be-
come important goals in modern orchard C ly, the traditional approach to
weed control between rows, which relies on herbicides and soil mobilization, has gradually been
replaced by the use of permanent living mulch (LM). This study explored the potential of a Remote
Sensing (RS)-assisted method to monitor water use and water productivity in apple orchards with
pe mulch. The exp 1 data were obtained in the Lis Valley Irrigation District, on the
Central Coast of Portugal, where the “Magi de Alcobaga” (Alcobaga apple) is produced. The meth-
odology was applied over three growing seasons (2019 -2021), combining ground observations with
RS tools, including drone flights and satellite images. The estimation of ET; followed a modified

X CONGRESSO NACIONAL DE REGA E DRENAGEM
13, 14 e 15 de novembro de 2024

Rega e Drenagem

B ESTIMATIVA DO CONSUMO DE AGUA, ASSISTIDA POR DETECAO REMOTA, EM

* T POMARES DE MACIEIRAS COM ENRELVAMENTO PERMANENTE — ESTUDO
® "; SOBRE A PRODUCAO DE MACA DE ALCOBACA IGP
20

E
» zc" S. Ferreiral, .M. Sanchéz!, J.M. Gongalves?, R. Eugénio?, H. Damdsio®
0 5

2
35 © UCLM Universidad de Castila-la Mancha, Instituto de Desarrollo Regional, 02071 Albacete, Espanha,
. susana ucm. es

2 Instituto Politécnico de Coimbra, Escola Superior Agrdria de Coimbra, Bencanta, 3045-601 Coimbra, Portugal,

45 jmmg@esac.pt

3 Associagdo de Regantes e Beneficiarios do Vale o Lis, Leiria, Portugal, eugenio-rui@sapo.pt, hdamasio71@gmail.com

Resumo
Os pomares representam sistemas agricolas complexos, com caracteristicas que influenciam
a evapotranspiragdo das culturas (ETc), como a altura das arvores de fruto, a variedade, a
densidade de plantagdo, o método de rega e a gestdo do solo e infestantes na linha e
entrelinha. A preservacdo da biodiversidade e a melhoria da fertilidade do solo tornaram-se
objetivos importantes na gestdo moderna dos pomares; por conseguinte, a abordagem
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ANEXO |. MEMORIA CIENTIFICA. CONVOCATORIA 2024

sera de 30 PAGINAS

(En el caso de proyectos coordinados se presentard una memoria tnica)

Para la cumplimentacién de esta memoria se utilizara letra tipo Arial, tamafio 11. La extension maxima de la parte C

| Parte A: RESUMEN DE LA PROPUESTA/SUMMARY OF THE PROPOSAL

TITULO DEL PROYECTO:
TELedeteccion aplicada al seguimiento y manejo del cultivo del PIStacho.
Remote Sensing for the monitoring and management of pistachio crop

ACRONIMO: TELPIS

INVESTIGADOR/A PRINCIPAL 1 (Nombre y apellidos): Juan Manuel Sanchez Tomas
INVESTIGADOR/A PRINCIPAL 2 (Nombre y apellidos): Joan Miquel Galve Romero

3 anos
200 k€

W, BwraTamon ESA AD/1-12480/24 /1R

Page 1

o N

1N

\ 1 4

EVAPOTRANSPIRATION
FROM LAND

In response to: CLIMATE-SPACE - THEME | - B. ADDITIONAL ESSENTIAL CLIMATE
VARIABLES (ECVS) - NEW ECV PRODUCTS ESA AQ/1-12490/24/1-LR

Detailed Proposal including:
Background and facilities; Technical Part;
Implementation Part; Management Part; Financial Part

and Contractual Part

Proposal authored by: DHI (R

Dﬁ. CSIC

R M I COMEEK SUPERDR DE IVESTIZATIONES CIENTIICAS

opa UNIVERSITAT POLITECNICA
allses OF CRTALUNTA
uPC BARCELONATECH

Prime Contractor DHI Danmark

Sub-Contractors RMI Belgium
AECSIC Spain
ucLM Spain

3 anos
250 k€

Centro demostrador
agroalimentario
Universitat
Politécnica de
Catalunya

UPCxels | Agrixel ES
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2024...un buen ano,
rodeado de buena gente!
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ctualizacion Resultados Proyecto Watersnuts. Difusion
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Actualizacion Resultados Proyecto Watersnuts.

RESULTADOS WATERSNUTS 2024

Deteccidn de estrés (LICORy CIMEL)

Temperatura dosel 2024

40.0

35.0

30.0

T2 (°C)

250

20.0

15.0
18abr. 16-may. 13un.
—e—sin déficit (P15)

—e— Dsevero (P16)

11-jul.

Dmoderado (P10)

L]
o' @w
o & 2y,
-o.'.'.‘

8-ago.

5-sep.

2028

Tratamiento riego
on

2100

o Tmns

Tratamiento fertilizacion
o o

®

@ o

SN B B

Transectos para desagregacion a partir de
imagenes térmicas

23:
14-abr.-23
* 3-may.-23
* 5-jun.-23

*  22-jun.-23
* 28-jun.-23
* 4-jul.-23

*  18-jul.-23
e 31-jul=23
* 2-ago.-23
e 17-ago.-23
e 23-ago.-23
* 31-ago.-23
TOTAL 2023 =
12 FECHAS

20

2

024:
9-abr.-24
7-may.-24
10-may.-24
29-may.-24
13-jun.-24
17-jun.-24
3-jul.-24
8-jul.-24
8-ago.-24
23-ago-24
27-sep-24

TOTAL 2024 =
11 FECHAS

Vuelos térmicos y multispectrales
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Difusion y publicaciones 2024

RESULTADOS WATERSNUTS 2024

Articulos y proceeding publicados

Peer review status
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VA Cantis Y 15 o 107 4613 Mo S

APPLIED EARTH
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Proximal and remote sensing measure of GEOINFORMATION

canopy temperature to monitor the water Under Review
status of almond trees. Assessment of different Last review activity: 25th
techniques to estimate the CWSI November 2024 ®

B Uniersityof
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Watch to learn what we're doing behin}
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memwwm e
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the scenes 71

et s s s A

« Review invitations sent: 2+

processes. Thi study as to quantiy, forthe fis time, Gross Pimary Productiviy (GPP) and camblo cimdtco,
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uctha dedido a camblo  Tecnologias como la teledeteccion pueden desempefiar un
E y Net cimético. Ademds,  affontar nomativas

papel crucial en la validacion, optimizacién y acreditacion
de las practicas de secuestro de carbono por los cultivos
agricolas. Mediante la teledeteccion, ya sea por satélite

PANGEOS oo B

Low-Cost-Effective Methods

e
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Keywords: eddy ¢

almond functional
performance: CWSI

Abstract
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correlation with
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OBJETIVO ASIGNADO:

Desarrollar un sistema capaz de generar imagenes
TIFF donde se calcula la evapotranspiracion de una
zona determinada para cada dia de un ano
concreto.

EEMetric
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 Shape “Tarazona”

e EEFlux: filtro de
nubes 10%

* Ano: 2023
* Diajuliano: 220 ; :
e Métrica: EEMetric ;. Sl
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RESULTADOS

Mapa Eta - Mapa Precipitaciones = Mapas Necesidades hidricas
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Mapa Necesidades hidricas — Albacete 2023 (Semana 32)

1

Layer

Asamblea Anual Teledeteccion y SIG, 12 de diciembre de 2024

\ 19| Tarazona2023_weekly_waterMNeeds Banda 1%: Semana 19
o 10 20| Tarazona2023_weekly_waterNeeds Banda 20: Semana 20
: y ‘ & % 21| Tarazona2023_weekly_waterNeeds Banda 21: Semana 21

¥ =3 ;
: 0] 22 | Tarazona2023_weekly_waterMNeeds Banda 22: S5emana 22

A

? \\ 2 23| Tarazona2023_weekly_waterMeeds Banda 23: Semana 23
. o -10 24| Tarazona2023_weekly_waterNeeds Banda 24: Semana 24
4 ;,'.‘v ¥ ; b / T 25 | Tarazona2023_weekly_waterMeeds Banda 25: Semana 25
,ﬁ - 3 ‘ 7 ! -20 1 26| Tarazona2023_weekly_waterMNeeds Banda 26: S5emana 26
X : ; ‘ 7_:, : LK 27| Tarazona2023_weekly_waterMNeeds Banda 27: Semana 27
o ,, ; o =301 28| Tarazona2023_weekly_waterNeeds Banda 2% Semana 28
4 {v‘F ! g ! s ‘ = { ; 29| Tarazona2023_weekly_waterNeeds Banda 2%: Semana 29
‘ :.;;-_r » g Y =40 1 1 30| Tarazona2023_weekly_waterMNeeds Banda 30: S5emana 30
\\m\ p F s 31| Tarazona2023_weekly_waterMNeeds Banda 31: Semana 31
/ \\-\, - 3 < | ] 33 | Tarazona2023_weekly_waterMNeeds Banda 33: Semana 33
- bt —-60 J J J T J J J J 34| Tarazona2023_weekly_waterMNeeds Banda 34: S5emana 34

Value

3.60

214

-55.85

-16.90

-1.22

132

4.63

4.29

247

7.92

214

143

Row

309

309

309

309

309

309

309

309

309

309

309

309

309

309

309

309



o~
A~
Teledeteccién y S1G P e
Instituto de Desarrollo Regional _—,
Universidad Castilla-La Mancha
[[DR.._—

Q, Search places Earth Engine Apps

Albacete ET Explorer

m This tool displays ET in the Albacete
province for the period 2021-2023.

ET Seasonal_2023: 592.15mm Close

Select layers to display.

https://ee- ilf—

jumasato8.project I Nuts fiekds map

s.earthengine.app D i

/view/et-albacete r
| |ET Seasonal

| Ilrrigation Needs Seasonal
" Precipitation
Select year to display and explore data

2022
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TRABAJO FUTURO....

Publicar el codigo fuente Publicar un paper del
trabajo realizado

1]

Asamblea Anual Teledeteccion y SIG, 12 de diciembre de 2024



ETa y necesidades hidricas a escala regional

Dr. Alejandro Moya Moya

05/04/2024 - 30/11/2024

Asamblea Anual Teledeteccion y SIG, 12 de diciembre de 2024



Teledeteccién y SIG

Instituto de Desarrollo Regional —_—,

Universidad Castilla-La Mancha

A - Asturias

A Corufia Cantabria Vecaya

Luge o dginsGUiplzeta
: ) 7 Alavd,

‘ean -

§ - Navarra

“ontevédra

Cultivos en Regadio, ;
seleccion de los
mayoritarios por
zonas de estudio

5 Ji . Burgos
Ourense

% i
Palghcigs

. . . - Barcelona: .
- S g Gl - A
i . Sporia . Zaragoza e

RPN N
Ty

o F
&

r'hGua'daIajara

@

Leyenda

C ) zones
|:| Provincias
Superficies en regadio 2017
Clases
- Citricos regadio
I:I Frutal regadio
I:l Invernaderos
- Olivarregadio
- Otofio invierno regadio
- Primavera regadio
-~ [N - Primavera verano regadio
02550 100 150 200 S [ verano regadio
Km i . )

Ceuta i |:| Vifiedo regadio

© Cuenca’

2y

Asamblea Anual Teledeteccion y SIG, 12 de diciembre de 2024



NDVI

0,90 ¢

0,80

0,70

0,60

0,50

0,40

0,30

0,20

0,10

30-12-21

ZONA 13: DUERO_01

Cantabria

Burgos .

A b

§

V. L \ | 2
SalamarcaT
. Avila s

/" Cultivos ) Cultivos Superficie Porcentaje
en principales (ha) (%)
regadio Maiz 82107 51.6
PATRON Trigo 30923 19.4
\TEMPORAL / Cebada 14411 9.1
Girasol 13949 8.8
00! Alfalfa 9860 6.2
podimin th i ~o oo~ -0 Bl _ | Remolacha 4688 2.9
)/ \ / o Colza 3240 2.0
@) \ ! \
\ ! \
I \ .
Voo | -0 Trigo
\ / 0 -0-Maiz
I \
\ |
\
\ \
\
P\ Y
II \\ \\
/O \ \
/ \ Q
o
v Y050 S
o-0
O-0--C =0

29-01-22 28-02-22 30-03-22 29-04-22 29-05-22 28-06-22 28-07-22

27-08-22 26-09-22 26-10-22 25-11-22



Cantabria
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PMT corrected

Teledeteccién y SIG

Instituta de Desarrollo Regional A

Universidad Castilla-La Mancha
[.[D.R.._._

ETo Obs vs ETo Calc Portugal

R? = 0.9614 e
RMSE = 2.7331

y = 0.9614x + 0.8300
bias = 2.0463
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