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Summary

The current study aimed perform a valid method to monitor the spatial and temporal variability of Soil Organic Carbon (SOC) at large scale using conventional sampling and
laboratory methodologies, mixing soil spectroscopy and MODIS images. Combining laboratory and spectroscopic soil analysis, MODIS remote sensing data and statistical methods
SOC were mapped for the south west of the Cantabrian Range, North of Spain. The results indicate a strong relationship between predicted and measured values.

Introduction and Objetives

At regional scales and long-term periods, SOC is highly variable due to the land-use and land cover changes, crop
productivity increase, etc. But also SOC shows sort-term variability associated mainly to seasonal storage
variations and wildfires. In the context of highly changing terrestrial biosphere is essential to establish robust
methodologies by which SOC can be monitored via diary measured. MODIS images can provide estimates of the
spatial and temporal distribution of SOC stock at large terrestrial scales.

(a)

Methods

Hyperspectral VIS-NIR-SWIR satellite imaging was related to laboratory
diffuse reflectance spectrum in topsoil organic carbon mapping by
Fernandez et al. (2015).
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Preliminary results and discussion

the imaging spectrometers.

Summary statistics of the PLSR models for soil organic C prediction based on laboratory spectra Accurate prediction models were obtained for MODIS in the VIS, with RPD = 2.00 for
TOC and RPD = 2.68 for OC. The performance of these models was very similar to that obtained with ASD (Table 3). The models based on NIR bands of MODIS had a limited predictive
power, both in TOC (RPD = 1.43) and OC (RPD = 1.77). A limited performance was also obtained for the models based on MODIS SWIR bands. The significant drop of accuracy observed
when the entire lab-spectra was resampled to the MODIS bands in the NIR and SWIR was attributed to the low number of bands in these regions: 7 in the NIR and only 3 in the SWIR.
This drop of performance may also be attributed to the location of the bands and its bandwidth, which could be too wide to successfully detect some important absorption features
for the estimation of SOC. Some significant regions for SOC prediction, such as 2041-2154 nm and 2287-2315 nm are not entirely covered by MODIS bands.

lab__ Resampled lab___ Resampled TERRA MODIS 1 June 2016 11:00 UTC
Region Parameter ASD MOD Region Parameter ASD MOD
NF 6 6 NF 5 7
AIC 186.6 190.7 AIC 133.3 134.0
TOC (%) VIS R%., 0.77 0.75  OC (%) VIS R%., 0.85 0.86
RMSE,, (%) 7.11 7.44 RMSE,, (%) 4.00 3.85
RPD 2.10 2.00 RPD 2.58 2.68
NF 6 6 NF 11 6 o .
AlC 196.6 220.7 AlC 153.6 168.9 ¥ Oxidizable Organlc C
NIR R%., 0.72 0.51 NIR R%., 0.82 0.68
RMSE,, (%) 7.96 10.44 RMSE,, (%) 4.39 5.83
RPD 1.87 1.43 RPD 2.35 1.77
NF 4 3 NF 4 3
AIC 181.5 211.3 AIC 133.5 169.4
SWIR R 0.78 0.55 SWIR  R%, 0.84 0.63
RMSE,, (%) 7.02 10.04 RMSE,, (%) 4.10 6.27
RPD 2.12 1.49 RPD 2.52 1.65 | !
NF 7 7 NF 9 9 D
AIC 187.3 192.4 AIC 130.2 129.5
VIS-NIR- g2 0.78 0.75 VIS-NIR- g2 | 0.88 0.88
SWIR SWIR
RMSE,, (%) 7.01 7.42 RMSE,, (%) 3.53 3.50
RPD 2.13 2.01 RPD 2.93 2.95
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