Supplementary Materials

Supplementary S1: Minerals, Leases, and Revenue Generated From the Mines (Other Materials) of the

Aravalli Range

Table S1. Minerals, leases, and revenue generated from the mines (other materials) of the Aravalli range (data

source:

https://mines.rajsthan.gov.in/dmgcms/page?menuName=/q/rwh/KECEmwCWsWqD;455611;FP8Cvo5QMvby
Department of Mines and Geology, Rajasthan (Data accessed on 4-01-2026)).

Mineral Leases Area Production Sale Value Revenue Employment Year

Beryl 3 14.335 0 0 2.33963 12 2015
Emerald Crude 1 46.32 0 0 1.8528 4 2015
Epidote 0 0 0 0 0 0 2015
Bauxite 1 123.5  0.032215 0 3.23 6 2015
Fluorite 8 1093.95 0 0 4.41 0 2015
Garnet (Abr. and Crude) 17 79.3166 0.00809 0.07922 2.57066 15 2015
Kyanite 5 163.01 0 0 1.20973 0 2015
Lignite 7 14,63423 9490917  1260.979  6529.663 324 2015
Limestone 40 19,3763  674.6309  1270.681  54,604.83 5142 2015
Magnesite 2 9.75 0 0 0.1372 0 2015
Rock Phosphate 3 1673.38  15.84479  316.8958 5420.19 615 2015
Selenite 5 1015.95 0.018 0.144  17.01076 19 2015
Siliceous Earth 24 221.534 0.278 1.52104  15.21966 113 2015
Vermiculite 2 30.32 0.0103 0 2.79466 5 2015
Wollastonite 16 245.92 1.72484  16.72291  227.0633 255 2015
Ball Clay 116 5362.75  34.02161  238.1513  2060.793 700 2015
Barytes 1 31 0.035 0.25025 3 11 2015
Bentonite 29 54.445 1.67017  4.492555  305.1099 135 2015
Brick Earth 11 201.53 180.184  1206.539 5648.96 10,816 2015
Calcite 39 888.763 0.67655  3.987415  111.6608 634 2015
China Clay 265  4073.898  20.60437  78.53091  1063.756 3667 2015
Chert 2 1.71 0.00034  0.000459 1.04 9 2015
Chips Powder/Limestone 30 30.55  1.101167  3.854083  67.79832 1053 2015
Dolomite 15  1356.687 5571332  27.70068  437.3075 651 2015
Felspar 1420  7290.412 2517783  87.61821  2067.874 5547 2015
Fire Clay 4 64.77 0 0 0.11 0 2015
Fuller’s Earth/Kharia Mitti 20 206.21 0.13292  0.540097  25.26875 72 2015
Jasper 1 24.55 0 0 0.3 0 2015
Granite 961  2311.028  25.86617  705.0765  6775.444 7810 2015
Gypsum 63 12,752 21.38714  113.9848  2777.819 2470 2015
Kaolin 2 8.0025 0.01325  0.035775 0.7 30 2015
Kankar-Bajri 99 92913.64  484.6796  947.6886  23,166.39 19,086 2015
Limestone (Burning) 445  9401.831 109.74  285.5324  8511.217 7552 2015
Limestone (Dimnl.) 485 212411  44.62128 489.651  6379.879 5348 2015
Marble 1848  3246.028 156.769  1960.384 27,916.29 32,944 2015
Masonry Stone 5678  6228.883  1292.882 2412546 32,219.89 56,788 2015
Mica 15 208.11 0.05513 0.9381 8.45555 22 2015
Mill Stone 7 1054.498 0.0134 0.0804 14.71 20 2015
Mitti 7 7 43.82521 19.74919  287.7689 1185 2015
Murram/Gravel/Gitti 0 0 2272738  27.66283  445.1745 1636 2015
Ochres 101 1702.656  23.62093  52.48184  812.8416 1719 2015
Phylite-shist/Patti Katla 79 132.33 5836271 7872968  794.9277 3701 2015
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Supplementary S2. Sensitivity Analysis

A total of 13,000 well-distributed points at an interval of 2 km each were created. For the

sensitivity analysis, a multiple linear regression model was followed for both 2017 and 2024 data:

A; = Bo + B1R; + B2K; + BsL; + B4Si + BsCi + BeP; + &;

where
A; = dependent variable (e.g., RUSLE factors);

Bo =intercept (constant term);

B, B2, Ps - regression coefficients;

R;, K;, L;, S;, Ci, P; = independent variables;

& = random error.

The results indicate that the rate of erosion in both years is dominated by topography. The S
factor indicates the steepness of the slope; it was 69.8% in 2017 and 69.1% in 2024, indicating that the
slope is most sensitive, meaning it accelerates surface runoff and causes higher erosion rates. The
other topographic factor, L (slope length), accounts for 17% in 2017 and 21.8% in 2024 of the sensitivity
to erosion. The R factor shows a 7.2% contribution in 2017 but only 0.3% in 2024, indicating that the

R factor is highly sensitive to erosion.
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Figure S1. The sensitivity of different factors used in this study. Higher values means they have more

contribution in erosion and vice-versa.

Supplementary S3. Predicted Soil Erosion Comparison

The spatial resolution of MODIS LULC is 500 m, compared to Sentinel-2, which has a spatial
resolution of 10 m. This 500 m resolution means that one pixel represents 250,000 m?, so features
smaller than that will not be captured in this data. On the other hand, Sentinel 2 data can represent
100 m?; therefore, it can capture features very well. The erosion rate using MODIS LULC was 0.17
t/ha/yr in 2001, 0.165 t/ha/yr in 2010, and 0.179 t/ha/yr in 2020. The results indicate a very low erosion
rate and very few changes at the decadal scale. In our study area, most natural and human-made
features are below 500 m (250,000 m? area), so the RUSLE model has not calculated erosion rates in
these regions. The MODIS LULC rate is only valid for landforms that cover more area and are
captured by the sensor.

The erosion rate using the ESRI LULC developed from Sentinel-2 is 1.59 t/ha/yr in 2017 and 1.81
t/ha/yr in 2024. This high rate indicates that the sensor captured small landforms that contribute to
higher rates, such as gullies, small valleys, and hills. The built-up areas are very small, especially in
our study area, where small villages are large in number while big cities are very few. The larger
cities, e.g., Jaipur, Delhi, Udaipur, and Ajmer, can be classified or detected by the MODIS sensor, but
small villages cannot be classified. So, if the small built-up areas are not captured by MODIS, then
they are shown as another class, like agriculture, forest, etc. So, it is a mis-classification. This mis-
classification will influence C and P factor calculation and ultimately negatively affect the rate of
erosion. But, sentinel data can detect these regions more accurately and calculate the C and P factor
values more precisely; hence, it will provide more reliable data.

Table S2.Rate of erosion using different data and different time interval.

Rate of Erosion Using Rate of Erosion UsingRate of Erosion
LULC from MODIS- LULC from MODIS- Using LULC from
2001 2010 MODIS-2020

Rate of Erosion Using Rate of Erosion Using
ESRI LULC 2017 ESRI LULC 2024
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Figure S2. Rate of erosion using MODIS LULC data. (A) represents 2001, (B) represents 2010, (C ) represents
2020.

Supplementary S4. Dataset Sources

Table S3. Data used in the study with their sources.

S.No Data Name Source
1. MODIS LULC MODIS/006/MCD12Q1
2. ESRI LULC Sentinel-2 10 m Land Use/Land Cover Download
3. Digital Elevation Model ALOS PALSAR
4. Rainfall data CHRS Data Portal
5. NDVI Sentinel 2
. National Bureau of Soil Survey and Land Use Planning (NBSS and
6. Soil texture maps

LUP)
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