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1. Digital Elevation Model (DEM)

2. Satellite images

3. United States Geological Survey (USGS)
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Table 1. The list of terrain attributes for predict SOC stocks

Terrain attributes Symbol Brief description Unit
Digital elevation model DEM Digital elevation model m
Maximum rate of change between cells
Slope slope . Degree
and neighbors
Direction of the steepest slope from the
Aspect aspect P P Degree
north
Curvature of contour drawn through the 1
Plan curvature hcurv . . m
grid point
. Curvature of the surface in the direction of 4
Profile curvature veurv m
steepest descent
. The elevation difference between adjacent . .
Terrain Ruggedness ruggedness . . . Non-dimensional
cells of a digital elevation grid
Convexity Surface convexity Terrain Surface Convexity Non-dimensional
The index of convergence/divergence for
Convergence Index convergence %
overland flow
Topographlcal wetness Wi calculates slope and_ specific c_atchment Non-dimensional
index area based topographic wetness index
Channel Network Base chnl base Channel Network Base Level m
Level
Vertical Distan . . .
ertical Distance to chnl alti Vertical Distance to Channel Network m
Channel Network
The relative height differen h
Valley depth valldepth e relative height difference to the m
immediate adjacent channel lines
Relative Slope Position rsp Relative Slope Position [0-1]
. The relative height difference to the
| Heigh Iph . . . . m
Slope Height SIP immediate adjacent crest lines
Normalized height allots value 1 to the
Normalized height normalh hl_ghgst and value 0 to the lowest position %
within a
reference area
Standardized height is the product of
Standardized height standh normalized height multiplied by absolute m
height
. - . A classification of the slope position in . .
Mid-Slope Position midslppst . _p P Non-dimensional
both valley and crest directions
Texture texture Terrain surface texture Non-dimensional
MRVBE mrvbf MRVI_BF is de5|_gn<_ed to identify areas of Non-dimensional
deposited material in flat valley bottoms
At hic index designed to identi . .
MRRTF mrrtf . opographic index designed to identify Non-dimensional
high flat areas at a range of scales.
I length (LS) factor calcul h
Slope length Is Slope length (LS) factor calculates the m

slope length as used by USLE

1. Five-point sampling method
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5. Root Mean Square Error (RMSE)
6. Mean Absolute Error (MAE)
7. Coefficient of Determination (R2)
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2. Mean
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Figure 2. Correlation coefficients between SOC stocks with terrain attributes (Significant correlation at
0.05 level)
3. Short-wave Infrared (SWIR) 1. Visible (VIS)

4. Standardized Spectral Reflectance (ZPC1)
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2. Near infrared (NIR)
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Table 1. Pearson correlation between SOC stocks with PC1 and PC2 developed among remote sensing

data
Parameter PCA1 PCA 2
SOC stocks (kg m?) -0.537** -0.140 ™
** Significant correlation at 0.01 level.
™ Not significant.
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Figure 3. Principal component’s analysis of reflectance data of various bands of Landsat 8 satellite (OLI
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Figure 4. Total effect (%) of each parameter on estimating SOC stocks by Random Forest model
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Table 3. Calibration and validation indices of SOC stocks by Random Forest model

Total points N =210 R? RMSE (kg/m2) MAE (kg/m2)

Training 210 0.75=158  0.81 0.44 0.34

points

Testing points 210 x 0.25=52 0.73 0.55 0.45
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Figure 5. The spatial distribution of SOC stocks (A), Upper 95% (B), mean (C), lower 5% (D), and
Coefficient of Variation (E) of the 100 predictions with Random Forest model.
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Table 4. CV (%) variation of SOC stocks in different land uses

Land use Mean of CV (%) Area (%)
Grasslands 5.65 43.08
watercourse 21.65 5.92
Gardens and irrigated farming 10.19 5.85
Dry farming 24.69 43.01
Urban - 214
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Abstract

Soil entities depends on its physical, chemical, and biological characteristics. Soil organic carbon
(SOC) stocks is one of the main factors whose variations affect all these parameters. So, this study
was performed for mapping the coefficient of variations (CV) of SOC stocks in some parts of the
Simineh Roud watershed. Soil sampling performed using the Latin Hypercube method (cLHm) at
210 points from 0 to 30 cm of the soil surface, and the organic carbon was measured, then SOC
stocks was calculated. In the next step, using Random Forest (RF) model the effective parameters
were calculated (in this step, to model the SOC stocks, standardized spectral reflectance index and
extracted data from digital elevation model were used). Finally, RF model was performed 100 times,
as well as mapping of the values of upper (95th %), lower (5th %), and average SOC stocks for each
pixel with a spatial resolution of 30 x 30 m was obtained. To obtain the CV with a confidence
coefficient of 90%, the percentile of 95% and 5% were subtracted. The CV was obtained by dividing
it by the mean. The results showed that the accuracy coefficient (R2) for modeling SOC stocks by
the RF model was 0.81 and the mean accuracy coefficients including RMSE and MAE were 0.44
and 0.34 (kg/m?), respectively. Also, the results of CV mapping for the amount of SOC stocks in the
study area showed that the amount of variation of this parameter varies between 3.9- 55%. Based on
the results of the CV mapping of the study area, the most and lowest variations were observed in dry
farming and grasslands, respectively. Probably, continuous cultivation and low return of organic
matter in dry farming have increased the CV of SOC stocks in dry farming use.
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