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Motivation
A In the monitoring of the surface soil moisture
by optical remote sensing:

A A more reliable index to estimate the surface
soil moisture:

A First validation of the new soil moisture
index;

A Estimation of the spatial distribution of
surface soil moisture;

Source: https://campus.usal.es/~hidrus/infraestructura.php#

Lan & Paffenholz (03-2023)
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Outline

A Study area & data

A Methodology

A Validation and regression based on in-situ measurement
A Spatial distribution of soil moisture

A Conclusion & outlook

Lan & Paffenholz (03-2023) Use of optical remote sensing data for soil moisture monitoring
Institute of Geo-Engineering
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Study area & data

A Study area Guarefia river basin, REMEDHUS
Soil Moisture Measurement Stations, Spain
A Average Precipitation (August): 10~15mm;

Ve

A Average Precipitation (November):
40~45mm;

A Data:
A Landsat8 OLI&TIRS (Inthe table);
A EUDEM data from Copernicus Land

Resolution(OLI) Resolution(TIRS)

Monitoring Service; 15-08-2021 30m 100m
19-11-2021 30m 100m
Lan & Paffenholz (03-2023) Use of optical remote sensing data for soil moisture monitoring
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Methodology

imporoved-Temperature-
Soil Moisture Dryness
Index (iITMDI)

Normalized Difference
Latent Heat Index {NDLI)

DEM-corrected Land
Surface Temperature
(LST)

Landsat-8 OLI

Split-Window
Algorithm (SWA)

In-situ
measurement
Landsat-& TIRS

Digital Elevation
Model (DEM)

imporoved-Temperature-

N: lized Diffe C . NDVI-LST .
Ve::!rra':i::: Indle:t' :'Illl';ﬁj > triangle space Veﬂl?lﬂllo;hﬂv%ﬂess Index
Lan & Paffenholz (03-2023) Use of optical remote sensing data for soil moisture monitoring
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NDLI

U O0 O;

A corresponds to the reflectance of green bands (0.53€0.59 &m)

A corresponds to the reflectance of red bands (0.64€0.67 &m)
A " corresponds to the near-infrared bands (0.85€0.88 &m)
kggtLeI: 15/08/2021 A :I:tLel:lQIlllzozl A
o o
i I
B5a | iR oY D% |,
0 75 15 km § 0 75 15 km %
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Methodology

imporoved-Temperature-
Soil Moisture Dryness
Index (ITMDI)

Normalized Difference NDLI-LST
triangle space

Latent Heat Index {NDLI)

DEM-corrected Land
Surface Temperature
(LST)

y Split-Window
Landsat-8 OLI Algorithm (SWA) In-situ
measurement

Digital Elevation
Model (DEM)

Landsat-8 TIRS

imporoved-Temperature-

N lized Differenc . NDVI-LST
Ve::ina:il_:: lndlexptr:llll;vel) > triangle space Veuelﬂlltl:&rgﬂess Index
Lan & Paffenholz (03-2023) Use of optical remote sensing data for soil moisture monitoring
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DEM-Corrected LST
Y O O0°Y 0°Y

A “Yisland surfacetemperature
A Y and"Y arethe brightness temperature of the band 10 and band 11(TIRS)

A 6,06 ,0 are calculated from land surface emissivity (LSE)and atmospheric transmittance
(Rozensteinet al. 2014)

YO Y ®OtO
A "Y'O) is DEM-Corrected land surface temperature
A Qis Elevation correction coefficient (0.006)
A "Ois Elevation (Wee et al. 2009)

Lan & Paffenholz (03-2023) Use of optical remote sensing data for soil moisture monitoring
Institute of Geo-Engineering
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DEM-Corrected LST

LST
Date:15/08/2021

Spain_data_0815
LST (K)

Band 1 (Gray)
[ 270.00 - 280.00
[ 280.00 - 290.00
[ 290.00 - 300.00
[ 300.00 - 310.00
[ 310.00 - 320.00
I 320.00 - 330.00
I 330.00 - 340.00

760000.000

720000.000

LST
Date:19/11/2021

Spain_data_1119
LST (K)
Band 1 (Gray)

[ 270.00 - 280.00
[ 280.00 - 200.00
[ 290.00 - 300.00
[ 300.00 - 310.00
I 310.00 - 320.00
I 320.00 - 330.00
B 330.00 - 340.00

0 7.5

440000.000

Lan & Paffenholz (03-2023)
Institute of Geo-Engineering
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Methodology

imporoved- Temperabure-
Soil Moisture Dryness
Imdex (TTMIDN)

Normalired Difference
Latent Heat index (NDLI)

Split- Window IS::.::::rTr:'clﬂl Land
e At e
(LST)
Correct
Digatal Elevation
Model (DEM)

Landsat-8 TIRS [

MNormalized Difference
Vegetation Index (NOVI)

imporoved-Temperature
Vegetation Dryness Index
(iTVIDI)

Lan & Paffenholz (03-2023) Use of optical remote sensing data for soil moisture monitoring
Institute of Geo-Engineering
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ITMDI

WO 00

(1)

0YY @ @il 0oi(0 QNG
0YY & oitl oi@A®NQ N
A OO G& Q arethe coefficients of dry edge and wet edge fitting equation (Le et al. 2021)

ITMDI
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Lan & Paffenholz (03-2023)
Institute of Geo-Engineering

NDLI . .
Use or1 optical remote sensing data tor soll moisture monitoring

ITMDI

No evaporation Dry edge: LST,,, = 297.7764 - 25.6238 gNDLI R?=0.68

NDLI-LSTtriangle space

Max evaporation
r Wet edge: LST,,;, = 266.4344 + 59.3605 ¢gNDLI R¢=0.83
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ITMDI e Results for August and November 2021

"¢ Spain_data_0815 &%&

= iTmpI
3 Band 1 (Gray)

¢ I 0.00-0.20
[ 0.20- 0.40

J [ 0.40 - 0.60
[]o.60-0.80
[Jo.s-1.00

Google map

480000.000
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Google map
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ITMDI e Results for August and November 2021
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Methodology

imporoved-Temperature-
Soil Moisture Dryness
Index (iTMDI)

Normalized Difference
Latent Heat Index (NDLI)

DEM-comrected Land
Surface Temperature
(LST)

Landsat-8 OLI

Split-Window
Algorithm (SWA)

meahs]‘-.::;enl Surface Soil Moisture

Landsat-8 TIRS

Normalized Difference
Vegetation index (NDVI)

Digital Elevation
Model (DEM)

imporoved-Temperature-
Vegetation Dryness Index
(iTvDh

Lan & Paffenholz (03-2023) Use of optical remote sensing data for soil moisture monitoring 14
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Validation and regression based on in

Guarena river basin

-Situ measurement -

Soil moisture stations
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A Soil moisture station

OpenStreetMap
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Lan & Paffenholz (03-2023)
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Validation and regression based on in  -situ measurement

Correlation analysis on 15/08/2021(iTMDI)

+ Station
0.2 1 | Regression line (y = -0.58"x + 0.47)
E .
@ > RMSE: 0.03 | R 0.77 . ) I O RMSE: 0.03 | R 0.73
Canizal station value -&6157 @ | | Canizal station value
w
g 0.1 ,
*
_% 0.05 .
= ol R
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iTMDI

/O RMSE: 0.06 | R 0.56 /,O RMSE: 0.06 | R 0.55
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Lan & Paffenholz (03-2023) Use of optical remote sensing data for soil moisture monitoring 16
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