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Fig. 3. Comparison of estimated and observed carbon dioxide uptake for
May to August, 2011 at Chickasha, Oklahoma. The model showed great
agreement (R? = 0.95)

Information on ecosystem level study of carbon . . . . :
Y Y * Mesonet data recorded at 5-minute intervals included the following observations:

sequestration potential of switchgrass in the Southern : g : . . . . . :
. P J relative humidity, air temperature, wind speed, wind direction, rain, barometric

Great Plain regions of the United States Is lacking. Study

pressure, solar radiation, and soil temperature at different depths. Data was checked 6 6
of a switchgrass cropping ecosystem can be of great . - X 2008
J PRING 4 J thoroughly and processed to calculate 30-minute average values. 5 F e ol BRI ST
Importance at a regional level since measured ecosystem o “"%%_ P<0.0001 .5 0.3586x + 12.998
c 4 te 4 - 2=0.
level CO, fluxes can be extrapolated to estimate the . . . 2 "+ Pe0.0001
* Light-saturated net ecosystem CO, exchange as a function of air temperature was ¢ 3 3
regional carbon balance (Wofsy et al., 1993). Net =
J ( Y ) calculated (temperature = 5.9 °C and PPFD > 50 m mol m*s7). g2 2
ecosystem CO, exchange (NEE), the difference between 3
1 1
ross primary production and ecosystem respiration, . L . : : :
J P P Y P * Daytime respiration (DR) was calculated using quadratic function of air temperature, 0 - 0
measured by eddy-covariance technique at a location is L . . . . . PO 08 1o as 2028 s B m B ®m W
whereas nighttime respiration (NR) was calculated using exponential function of soil
extrapolated to quantify carbon sequestration potential
temperature . 6 6
: : . =-1.7979x + 6.4626
across potential switchgrass areas in Oklahoma. Study I b 201l 04171k s 13.629
window was limited to the active growing season. . : 2 e p<0.0001
* Empirical equations: Temperature response curves were developed for NEEsat, 24 4
apparent quantum efficiency (AQE), DR, and NR based on eddy-covariance ¢, ]
measurements at Chickasha, OK in 2011. The 30 min NEE values were generated as a g, ,
function of NEEsat, PPFD and AQE. We applied same equations from April through ) ) 1
SR August to rest of the locations for the entire study period.
Obijectives 5 yP o :
00 05 10 15 20 25 30 20 29 24 26 28 30

| Vapor Pressure Deficit (kPa) Air Temperature (°C)

Fig. 4. Influence of vapor pressure deficit (VPD) and air temperature on
carbon uptake by the switchgrass ecosystem in 2008 and 2011.
Carbon uptake showed negative relationship with increasing
VPD and air temperature.

« Seasonal NEE average values were then interpolated using ordinary kriging (ArcGIS
To identify potential switchgrass production areas across

the State of Oklahoma

To conduct seasonal (April to August) spatial modeling of

10, ESRI, Redlands, California) across potential switchgrass growing sites.

Conclusion

net ecosystem exchange (NEE) of C across potential

switchgrass production area.
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Map Description
The USDA NASS Cropland Data Layer 2010
was used for identifying potential switchgrass
production areas. This area is an approximation
as NASS does not encourage pixel counting.

Future Work

Area for potential switchgrass production in L
Oklahoma is 9 740 000 hectares. iy <

Following categories from NASS were used to create this layer

"60"  Switchgrass

"61"  Fallow/Idle Cropland
"62"  Pasture/Grass

"152" Shrubland

"171"  Grassland Herbaceous
"181" Pasture/Hay
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Fig. 1. Potential switchgrass production area estimated by reclassifying the
USDA- NASS Crop Data Layer
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Fig. 2. Seasonal carbon uptake by switchgrass from 2008 to 2011. Seasonal net ecosystem carbon balance (Mg
ha') ranged from 0.7 to 5.8 Mg ha. The highest carbon uptake by switchgrass was observed in 2008 and the o /

lowest in 2011 due to an exceptional drought.
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