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* AEMET

Data - Sentinel-2
 Statistical models

» Google earth engine APl JAVA

* Meteoland package R

» Gdal Library Python




Data — AEMET e

¢ Recovered from AEMET via FTP

Different files for Wind, Precipitation, Moisture

and Temperature
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Weather stations

& Process to set data in new unify format

Name, date, code, coordinates, variables+
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Zaragoza Name Units Min Max Scale Pixel Size Wavelength Description
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Data — Sentinel-2

Harmonized Sentinel-2 MSI: MultiSpectral Instrument, Level-2A



_| modelos.txt: Bloc de notas O

Archivo Edicion Formato Ver Ayuda
hi? .811+86.144*NMDI_10mS-298,158*Mean EVI 10mS+11€.124*Mean VARI 16mS-11,211* DOY SIN+©.078% p6o+08.033*altitude  MPG1 M

& The classification of
the models 1s carried
out based on the
following parameters:

104.962+281.602%0SAVI_10mS-389.16%*Mean_EVI_1@mS-27.@71%DOY_SIN+@.236%p6e ROG1_M

131.7+ ©.083* p6@ - 3.2% slope-88.5% Mean MSI 10mS+847.8%* Mean TCARI 1emS  MPG1 A
& Weighted average or
28.888+144,968*NMDI_10mS+8.987*D0OY_C0S+0,052%p60-0.641*160-0.803*slope  MPG2_M Rosmarinus

_ _ _ _ _ Bioclimatic floor
32.983 + 68.896% Vgreen 18mS+198.154* NMDI_1emS-23.37%DOY_SIN+©.139% p60-1.289* slope ROG2 M % oc SO0

¢ Fuel model
156.17-5.91*% DOY_SIN+@.06*p6@-867.76* Mean TCARI_1ems+43.07* EVI_lemS MPG2_A

. . ¢ Analyzing Independent LFMC Empirical
Data & StatIStlcal Models in the Mid-Mediterranean Region

of Spain Attending to Vegetation Types and

10010 dels Bioclimatic Zones

¢ https://doi.org/10.3390/£14071299



https://doi.org/10.3390/f14071299

Data — Statistical models

& Information collected from:

<all other value
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Spectral - GEE API Java

Download of spectral indices and statistics at

different resolution:

10 meters aprox 25 minutes (>2 Gb)

100 meters aprox 8 minutes (<200 mb)

Download task called from python Api

Results stored 1n google drive account

=~

Google Earth Engine

Librerias:
ee
geemap

Imagenes
Sentinel 2
armonizadas

MMDI
VGEREEN
EVI
VAR
OSAVI
.eic.

Banda "SCL" de
Sentine| 2

MDD
YGEREEN
EVI
VAR
OSAVI
et

Informacion espectral

ﬁ Programacion en

JavaScript y Pyth

Autentificacion en
los servidores de
Google

/Ingreso de datos

Coleccion de imagenes
satelitales

Funciones para el calculo de
indices espectrales

Calculo de Medi
de indices
especirales
xporiar resultado a
Drive

Jescarga del servidor de
Drive



import ee -
import geemap 27
import datetime 29
import gdown i
####activar primera vez para autentificar 31
ee.Authenticate() -
#####s 1empre activo####### 37
ee.Initializel() E

HRRRRRRRRRRERREH Angresar shape en coordendas?®

ee_object = geemap.shp to ee("D: IDGETGFEdGIShEqu
##print(ee object) by
polygon=ee object.geometryl) -
print("shape correcto") a7

sent2a=ee.ImageCollection("COPERNICUS/S52_SR_HARM.

##funcion para caluclar ARVI

def CalcularARVI(image):
arvi=image.expression('(B3-(2*B4)+B2)/ (B!
return 1mage.addBands(arvi);

#tfuncion para caluclar VARI

def CalcularVARI(1image):
vari=image.expression('float(B3-B4)/float
return 1mage.addBands(vari);

###funcion para caluclar TCARI

def CalcularTCARI(1mage):
tcari=image.expression('3*((B5-B4) /10006
return 1mage.addBands (tcari);

#funcion para caluclar 0SAVI

def CalcularoSAVI(image):
osavli=1mage.expression('(1+9.16)*(B8-B4)/
return 1mage.addBands (osavi);

#funcion para caluclar TCARI_0SAVI

def CalcularTCARI_OSAVI(1image):
tcariosavi=image.expression( ' TCARI/OSAVI'
return 1mage.addBands (tcariosavi);

#funcion para caluclar NMDI

def CalcularNMDI(1image) :

nmdi=1mage.expression('float(B8A-(BI11-B12,

return 1mage.addBands (nmdi);

—

Spectral implemetation

Authenticate, read inputs, launch google tasks and download from the cloud

Libraries: ee, geemap and gdown



https://doi.org/10.1016/j.envsoft.2018.08.003

& This approach similar to inverse
distance weighting, interpolates weather
variables using truncated Gaussian
filters, which consist in defining spatial
weights W(r), using:

EL PERELLO;1.
SEL PERELLO;1
SEL PERELLO;1

2;EL PERELLO;1

3;EL PERELLO;1
SEL PERELLO;1

*Elevation
* Aspect
«Slope

Meteorological
Meteoland R

Mean
Temperatura in

previous 60
days

Average
precipitation in
60 previous
days

Informacion meteoroldgica

cran/meteoland

Programaciéonen Ry
Python.

CSV del FTP de Transformacion de
AEMET formatos

Temp, precip,
viento, ele

' Formatear variables meteo /

Shape de
cuadrantes sobre
la comunidad
Valenciana

Ingreso de cuadrantes

MeanTempe
MinTempe
MaxTempe

Precipitacion

Humedad relativa
Radiacion

Interpolacion de variables meteo



https://doi.org/10.1016/j.envsoft.2018.08.003

Meteorological
Meteoland package R

& Due to information provided by Aemet was
necessary implement 12 quadrants to fit de
interpolation

& Meteoland just allow to do interpolation, its not
possible to make an extrapolation to far areas

& Since 2024 the bordering stations were increased
so quadrant were no necessary



Tibra eteoland)

Tibrary )

Tibra

unformatted_meteo=read. csv

unformatted_meteoidate =- . ,

unformatted_meteo = fi1ter'unfnrmattvd meteo, between.uﬂfnrmatted _metectdate,as.Date(’

[, T I R

[=)]
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_neteo < unfornavted_neteo |- Meteorological implementation

yr::mutatel
MinTemperature TWIM,
MaxTemperature = TM/
MFHHRH13T1VEHUm1d1Tj HU,
Precipitation = P

stationID = INDICATIVO, & Libraries necesary: Meteoland, Stars

Windspeed = R_H VEL,

windoirection = R_MAX_DIR, and dplyr

elevation = ALTITUD,
dates = as.Dpate(date,

® Read data from weather stations

& Create de interpolator object

40~ for (m in 1:Tengt
example=read_: elevation,slope,aspec
plot(raster_example[1])

& Interpolate variables (Temperature,
Precipitation and RelativeHumidity) on
f17Jecoords{,21) the study area

print|

xmin=mi 22poTlygons [ [m olygons
olygons
olygons
olygons

ymin
PUIER
ymax

[

(%]

s T= I R . VT

raster_example=st_crop(
plot(raster_example[1]

[ ]

[

in seq
file.tiff
write_star




Unification for
processing rasters

Gdal library used to operate
rasters and apply the
statistical equation

Parameters to take into
account:

Resolution

Coordinate system (EPSG)

Datos espectrales
v meteorologicos
"“'-._._|_‘_'_'_,_.-r""

Aplicacion de modelos de Humedad de Combustible Vivo

Programacioén Python. ﬁ

Libreria:
GDAL
Rosmarinus
officinalis
Modelos de .' .'
comoustivle / Calculodela | Mapa de Humedad
(Maborral '.!'I "III Humedad de -"II de co I:|1 hustible
arbolado) | Combustible Vivg' T Vive

Media
ponderada Todas
las especies




Implementation of the process in the integrated
forest fire management system

Humedad de combustible Vivo - 05/03/2024

Final product is the creation of thematic fuel Matorral y Arbolado
moisture mapping, created daily and |
available for download in different resolutions
in a SIGIF geoportal.

The implementation was carried out entirely
in free Python software.

The project is stored in Azure Devops git
https://dev.azure.com/VaersaServicios/ git/
HCVivo UPV

Arbolado.tif
Value

Azure DevOps



https://dev.azure.com/VaersaServicios/_git/HCVivo_UPV
https://dev.azure.com/VaersaServicios/_git/HCVivo_UPV
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