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• Increased CO2 condition had highest total GPP by the final simulation 
year (Site I: 0.51 KgCm2/yr), followed by initial vegetation. 

• Bare earth condition: C3 grass shows higher GPP in initial years while 
shrubs pick up slowly and outgrows C3 grass in later years.

• Initial vegetation condition: C3 grass shows decline from the 
beginning years while shrubs continue to grow. 

• Increased CO2 and initial vegetation scenarios show higher GPP for 
shrubs by the end of simulation period.

Figure 1. Study area covering RCEW, and its 
location in the Great Basin shown in the inset

• Incorporate restoration measures like seeding and mowing (using 
plantation and disturbance scenarios) to explore sagebrush 
ecosystem dynamics under those conditions.

• Identify suitable conifer (Juniper) parameters in EDv2.2 to better  
represent them in this region.

• The sagebrush-steppe ecosystem in the Western U.S. has been reduced 
to half of its original range (Schroeder et al., 2004). Non-native species 
like cheatgrass coupled with climate change have altered vegetation 
composition, hydrological function, and wildfire frequency (Connelly et 
al., 2004; McArthur and Plummer, 1978; Schlaepfer et al., 2014).

• A cohort based dynamic vegetation 
model where land surface is 
composed of a series of gridded 
cells, that experiences 
meteorological forcing (Medvigy, 
2009; Moorcroft et al., 2001).

• This study uses an updated EDv2.2 
which includes an additional PFT for 
sagebrush (shrub) based on our 
previous study. 

• Study was carried out at Reynold Creek 
Experimental Watershed (RCEW) in the 
Great Basin.

• 20 * 40 grids with 1 km resolution.
• Field inventory data (Glenn et al., 2014)    

for vegetation initialization.
• Meteorological data from 1988 to 1998 

derived from Weather Research and 
Forecasting (WRF) model (Flores et al.).

• 1 km spatial, and 3 hr temporal resolution.
• Grids representing locations with EC tower 

stations (Site I & Site II) in RCEW were 
selected for some analyses.

• EDv2.2 was run for 22 years with three different scenarios to observe 
GPP for each of the PFTs;
1. Bare earth: with minimum vegetation (0.1 plants / m2 for each 

shrub, C3 grass, and conifers) and default ambient CO2 (370 ppm).
2. Increased CO2: with minimum vegetation and increased ambient 

CO2 (740 ppm).
3. Initial vegetation: with vegetation close to current conditions (0.25 

plants/m2 of shrub and C3 grass) and default ambient CO2.
• Bare earth simulation was further run up to 34 years by introducing 

fire at the 25th year of simulation to observe differences in GPP 
prediction with fire and without fire.

• Spatial pattern of loss of GPP from fire is observed in 8 years.
• Site I had a loss of 0.18 KgC/m2/yr in this duration.
• Steady growth of shrub is checked with fire disturbance. 

Figure 5. Spatial pattern of daily GPP with and without fire Figure 6. Effect of fire on C3 grass and shrub for Sites I and II
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Figure 3. Average annual Gross Primary Production (GPP) for different PFTs simulated from EDv2.2 for three different 

scenarios for grids corresponding to EC sites 

Figure 2. EDv2.2 model structure and processes 
(source: Medvigy et. al., 2009) 

• Restoration activities like reducing 
flammable vegetation and seeding 
native species are ongoing (Chambers 
et al., 2014; McIver & Brunson, 2014), 
but the impact of these programs are 
not explored at regional scales.

• Ecosystem Dynamic Models are widely used to estimate terrestrial 
vegetation dynamics, because of their applicability over broad spatial 
scales (Dietze et al., 2014; Fisher et al., 2017).

• In this study, we modeled Gross Primary Production (GPP) of the 
sagebrush ecosystem under different vegetation conditions, ambient 
CO2, and fire, using the Ecosystem Demography (EDv2.2) model.

Figure 4. Spatial pattern of daily GPP at decadal time steps 


