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Rangeland Biomass
Download
The rangeland biomass (BM) data consists of two partitioned layers on the Rangeland RAP portal, the annual forbs and grasses (AFG) and the perennial forbs and grasses (PFG). We are assuming that shrubs are included in the forest biomass data when we compute the total biomass of the NC region.
We used python Jupyter Notebook BM_1 to download the rangeland biomass data. First, we imported the partitioned Net Primary Production image collection ("projects/rap-data-365417/assets/npp-partitioned-v3"; Jones et al., 2018) on the Google Earth Engine platform using the geemap package in python (Wu, 2020) where we selected the AFG and PFG bands. Additionally, we imported the mean annual temperature (MAT) image collection ("projects/rap-data-365417/assets/gridmet-MAT"). We used Jones et al. (2021) method to convert the pNPP of the AFG and PFG to aboveground biomass (AGB). Then we combined the two bands to create a herbaceous AGB band. Next we converted the data to the units of megagram per hectare (Mg/ha) to resemble our forest dataset. This resulted in an image collection of three AGB bands, namely AFG, PFG, and herbaceous.
As the North Central (NC) Region is too large of an area to download the newly generated image collection directly, we used the geemap fishnet to cut the region into smaller tiles, download these tiles in parallel, and finally mosaic them back together into a single rangeland biomass raster file per year. It should be noted that to speed up the process, we downloaded the files at 100m resolution instead of 30m.
Mosaic Forest BM data
The Forest BM data has been downloaded for each year for each state in the NC region. To create a total BM layer of forests and rangelands we first need to mosaic the forest data into annual layers for the whole region. For this, the R scrip BM_2 is used, which uses the terra package to merge the raster files of all NC states per year.  
Reproject forest rasters and combine with rangeland rasters
Next, we reprojected the lower resolution (500m) forest biomass raster files to the higher resolution (100m) rangeland biomass pixels. Additionally, we saved the forest and rangeland BM layers into a single raster file for each year with four bands: Forest BM, AFG, PFG, and herbaceous. These two processes were conducted using the R script BM_3. 
Compute total BM
We computed the total BM by adding the values of band 1 (forest) and band 4 (herbaceous). We saved this into a new raster file for each year with the bands Total_BM, Forest_BM, and Rangeland_BM. For this we used the R script BM_4.
Stack the total BM
Fore future analysis purposes we stacked all the Total_BM bands of each year into a single raster file with annual bands (2003-2017). This was done using the R script BM_5. 
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