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1. Sediment Delivery Ratio (SDR)  

We extracted sediment delivery ratio factors, including crop cover factor (usle_c) and management practice 
factor (usle_p) from various sources. We used default values for Borselli ICo and kb, and maximum SDR 
parameters as suggested by Sharp et al., (2016). We set a threshold flow accumulation to 1,111, which is the 
number of 30m-cells in a 1 km2 contributing watershed [1]. Most of the usle_p factors are set to 1, meaning 
conventional tillage is applied. Those in grass/pasture and switchgrass are set to 0.25, meaning no-tillage 
[2]. 
  
Table S1. InVEST parameter values for the sediment delivery ratio (SDR) mode: biophysical table. Column 
headings follow naming conventions in Sharp et al. (2016) 

LULC lucode usle_c usle_p References 

Soybeans 1 0.37 1 [3] 
Corn 2 0.48 1 [3], [4] 
Grass/Pasture 3 0.1 0.25 [2], [5] 
Wetlands 4 0.0001 1 [6] 
Urban 5 0.03 1 [5] 
Forest 6 0.002 1 [4] 
Alfalfa 7 0.026 1 [4] 
Open Water 8 0.0001 1 [4] 
Fallow/Idle Cropland 9 0.59 1 [3] 
Small grain 10 0.5 1 [4] 
Shrubland 11 0.04 1 [4] 
Sorghum 13 0.25 1 [5] 
Background 14 1 1 [4] 
Sod/Grass Seed 15 0.1 1 [4] 
Switchgrass 16 0.004 0.25 [2], [4] 
Apples 17 0.12 1 [4] 
Nodata 128 0 1 [6] 

 

2. Annual water yield model 

We derived most Kc coefficients based on the Kc calculator provided by InVEST. The Kc is calculated using 
monthly average potential evapotranspiration (mm/month), growth stage/phenology of vegetation in each 
month, and monthly average Kc coefficients. If Kc is not available, we used a method based on Angus (1987) 
and Kristensen (1974) [1]. To define the Z parameter, we followed Xu et al. (2013), with ω ranged from 2.7 
- 3.1. So, we used the Z parameter equal to 6. Depth of restrictive, plant-available content and average 
precipitation layers are derived from the USDA/NRCS database. The root depth of each vegetation type is 
extracted from the FAO Report No. 56 [7]. Where root depths are not available in this report, we used 
values from a similar plant. To calculate Kc of Forest and Switchgrass, we used equation Kc = (1-EXP(-
0.7*(LAI))) [1], where LAI is an average leaf area index. LAI of the forest in the Midwest range from 3-5 and  
LAI of switchgrass is 6 [8]. 



Table S2. InVEST parameter values for the annual water yield model: biophysical table. Column headings 
follow naming conventions in Sharp et al. (2016) 

lucode LULC_desc LULC_veg root_depth Kc References 
1 Soybeans 1 1300 0.729 [1], [7] 
2 Corn 1 1200 0.602 [1], [7] 
3 Grass/Pasture 1 3700 0.844 [1], [7] 
4 Wetlands 0 500 0.774 [1], [7] 
5 Urban 0 500 0.56 [1], [7] 
6 Forest 1 2900 0.95 [1], [9] 
7 Alfalfa 1 2000 0.736 [1], [7] 
8 Open Water 0 500 0.192 [1], [7] 
9 Fallow/Idle Cropland 1 1000 0.704 [1], [7] 
10 Small grain 1 1500 0.753 [1], [7] 
11 Shrubland 1 5100 0.55 [1], [7] 
13 Sorghum 1 2000 0.753 [1], [7] 
14 Background 0 500 0.5 [1], [7] 
15 Sod/Grass Seed 1 1000 0.844 [1], [9] 
16 Switchgrass 1 3700 0.78 [1], [9] 
17 Apples 1 1500 1.2 [1], [9] 
128 NoData 0 500 0 [1], [7] 

3. Carbon storage  

While above-ground and below-ground biomass data of most crops are well documented, finding woody 
debris or carbon from dead biomass (c_dead) values is a challenge. As IPCC (2006), most of the crops’ 
c_dead is set at 0, unless documented. We derived wetlands, forest, and shrubland c_dead from William 
H. S. (1977). Above-ground and below-ground carbon coefficients are calculated from above-
ground/below-ground biomass as IPCC (2006, 2019) guideline. We did not calculate carbon sequestration 
since we only compared carbon storage between different land use land cover types.  
 
Table S3. InVEST parameter values for the carbon storage model: biophysical carbon table. Column 
headings follow naming conventions in Sharp et al. (2016) 
 

lucode LULC_Name c_above c_below c_soil c_dead References 
1 Soybeans 3.67 1.11 91.62 0 [10]–[12] 
2 Corn 9.27 1.11 93.18 0 [11], [12] 
3 Grass/Pasture 6 2.16 49.3 5 [13], [14] 
4 Wetlands 7.9 5.8 117 803 [13], [14] 
5 Urban 1.45 0.38 82 0 [15] 
6 Forest 31.9 10 91.5 118 [13], [14], [16] 
7 Alfalfa 1.42 0.37 21.27 0 [13], [17] 
8 Open Water 0 0 90.2 0 [1] 
9 Fallow/Idle Cropland 5.3 1.27 46.3 0 [13], [18] 
10 Small grain 5.57 0.22 111.42 0 [12], [19] 
11 Shrubland 2.8 8.2 38.3 69 [13], [14] 
13 Sorghum 6.48 1.55 130.3 0 [12], [20] 



lucode LULC_Name c_above c_below c_soil c_dead References 
14 Background 0 0 0 0 [1] 
15 Sod/Grass Seed 3.4 2.16 46.3 0 [13] 
16 Switchgrass 9 6.6 80 0 [21] 
17 Apples 6.4 1.92 62 0 [18], [22], [23] 
128 NoData 0 0 0 0 [1] 

 

4. Data preparation 

Apart from biological and physical tables, we derived most of the spatial data from USDA/NRCS with a 30 
m resolution. The reference evapotranspiration data was downloaded from the CGIAR database with 30 
arc-second resolution. Table 5 describes the spatial datasets used in InVEST models. 

Table S4. Spatial data sources used in the InVEST models. 

Models Dataset Data source Spatial 
resolutio
n 

Year Data 
processing 
notes 

All Land cover  30m 2011 Reclassified 
Annual 
Water  

Precipitation  USDA 30m 1980 – 2010  

Annual 
water 

Reference 
evapotranspiration  

Consultative Group on 
International 
Agricultural Research 
(CGIAR) Global 
Aridity and Potential 
Evapotranspiration 
database 

30 arc-
seconds 

1970-200  

Annual 
water 

Plant available water 
fraction 

NRCS 
(https://landscape11.ar
cgis.com/arcgis/) 

30m 2019 Derived from 
SSURGO II 
database using 
SDV6.2 

Annual 
water 

Depth to root 
restricting layer  

USDA/NRCS 30m 2017 Derived from 
SSURGO II 
database using 
SDV6.2 

Annual 
water  and 
Sediment 
delivery 
ratio 

Watershed HUC 8 USDA-NRCS 
(http://pubs.usgs.gov/t
m/11/a3/). 

Polygon   

SDR  Rainfall erosivity 
Index 

USGS 
https://water.usgs.gov
/lookup/getspatial?nh
d_rfact30 

30m 2010  

SDR  Soil erodibility index NRCS 30m 2019  
SDR DEM  USDA/NRCS 30m 2010 Void Filled  
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