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Á In the monitoring of the surface soil moisture

by optical remote sensing:

ÁA more reliable index to estimate the surface

soil moisture;

ÁFirst validation of the new soil moisture

index;

ÁEstimation of the spatial distribution of

surfacesoil moisture;

Motivation
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Source: https://campus.usal.es/~hidrus/infraestructura.php#
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Á Study area & data

Á Methodology

Á Validation and regression based on in-situ measurement

Á Spatial distribution of soil moisture

Á Conclusion & outlook

Outline
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ÁStudy area: Guareña river basin, REMEDHUS 

Soil Moisture Measurement Stations, Spain

ÁAverage Precipitation (August): 10~15mm;

ÁAverage Precipitation (November): 

40~45mm;

ÁData: 

Á Landsat-8 OLI&TIRS (In the table);

ÁEU-DEM data from Copernicus Land 

Monitoring Service;

Study area & data

Use of optical remote sensing data for soil moisture monitoring

Capture Date Resolution(OLI) Resolution(TIRS)

15-08-2021 30m 100m

19-11-2021 30m 100m
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Methodology
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ὔὈὒὍ
” ”
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Á ” corresponds to the reflectance of green bands (0.53ė0.59 ĕm)

Á ” corresponds to the reflectance of red bands (0.64ė0.67 ĕm)

Á ” corresponds to the near-infrared bands (0.85ė0.88 ĕm)

NDLI
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Methodology
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Ὕ ὃ ὃὝ ὃὝ

Á Ὕ is land surface temperature

Á Ὕ andὝ are the brightness temperature of the band 10 and band 11(TIRS)

Á ὃ , ὃ, ὃ are calculated from land surface emissivity (LSE)and atmospheric transmittance

(Rozensteinet al. 2014)

ὝὌ Ὕ ὥẗὌ

Á ὝὌ is DEM-Corrected land surface temperature

Á ὥis Elevation correction coefficient (0.006)

Á Ὄis Elevation (Wee et al. 2009)

DEM-Corrected LST
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DEM-Corrected LST
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Methodology
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ὭὝὓὈὍ (1)                 

ὒὛὝ ὥ ὦẗὔὈὒὍὈὶώὩὨὫὩς

ὒὛὝ ὥ ὦẗὔὈὒὍὡὩὸὩὨὫὩσ

Á ὥȟὦȟὥὥὲὨὦ are the coefficients of dry edge and wet edge fitting equation (Le et al. 2021)

iTMDI

Use of optical remote sensing data for soil moisture monitoring

Dry edge: LSTmax = 335.1504  - 74.3993 ɇNDLI  R2=0.99 Dry edge: LSTmax = 297.7764 - 25.6238 ɇNDLI  R2=0.68

Lan & Paffenholz (03-2023)

Wet edge: LSTmin = 269.0430 + 119.5819 ɇNDLI  R2=0.66 Wet edge: LSTmin = 266.4344 + 59.3605 ɇNDLI    R2=0.83

11

NDLI-LST t r iangle space NDLI-LST t r iangle space

No evaporat ion

Max evaporat ion

No evaporat ion

Max evaporat ion



Institute of Geo-Engineering

iTMDI ėResults for August and November 2021
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iTMDI ėResults for August and November 2021
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0.7 to 0.8 0.6 to 0.8

15/ 08/ 2021 19/ 11/ 2021
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Methodology
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Validation and regression based on in -situ measurement -

Guareña river basin
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Validation and regression based on in -situ measurement
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RMSE: 0.03 | R2: 0.77

RMSE: 0.06 | R2: 0.56

Canizal stat ion value

Canizal stat ion value

Canizal stat ion value

Canizal stat ion value

RMSE: 0.06 | R2: 0.55

RMSE: 0.03 | R2: 0.73
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