Validation of DNDC model for C fluxes and trace gas emissions under grassland ecosystems in the Central Great Plains
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A number of process-based models have been used to estimate terrestrial C flux and storage and C fluxes - Konza Prairie LTER C fluxes- ARS-ER
greenhouse gas emissions. Among those models the Denitrification Decomposition model has 2007 2008 2009 2005 2006
shown success simulating C fluxes and greenhouse (GHG) emissions from cropping as well as 3 ' : |
grazing systems. The Central Great Plains region provides a source of C fluxes as well as trace > = .
gas emissions which have to be estimated in order to propose appropriate strategies to mitigate o0, s
GHG emissions. The objective was to evaluate the potentiality of DNDC to simulate net ecosystem € E
exchange (NEE), ecosystem respiration (RE), gross primary production (GPP), and soll < 40
greenhouse gases (N,O , CH, and CO, fluxes). 2
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Locations and Climate: N B I I A I Z
El Reno, OK (ARS-ER): Fine, mixed, thermic Udertic Paleustalf. Precipitation: 860mm T PEE S ' 60
Konza Prairie LTER (Kansas State University): Udic Argiustoll, Florence series. Precipitation: 811mm 0. E:
Soil Properties (SSURGO Database) . e
oH SOC kglkg Clay fraction BD g/cm3 | Field cap (wfps) 1007 ,ﬁ,‘ .
ARS-ER 6.5 0.0116 0.205 1.33 0.62 - |7 . ,,3:‘ e 0
Konza 6.5 0.0174 0.277 1.22 0.6 g 1 N mh“ T
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N,O,CH,,CO, Field campaign Field campaign oL , | “l , | , 0 .
2014 (Burned Native pasture —Native H/L) 2014 (Cattle grazing- burned-C1A/C3A) - Do = 0 100 200 300 0 100 200 300
Precipitation, Max and  OK Mesonet Konza Prairie weather station (AWE012), 500
min temperature, and KS Mesonet 200- 101lidSS
radiation _ 100- 2005 2006
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Data analysis § 2010 2011 2012 §
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NEE, RE : Eddy covariance systems (Fischer et al., 2012) G % .
GPP:  Re-NEE G 2000 f e/ S
Biomass: ARS-ER Monthly plant material collection (Fischer et al., 2012) 0 100 200 300 0100 200 300 0 100 200 300 P gy AR
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N,O,CH, and CO,: Static chamber methodology. Weekly sample collection.

Flux estimated Hutchinson-Mosier and Linear equations (Pedersen et al., 2010) using 4 sampling points (R
library HMR). Significant fluxes are reported (p<0.05).

Mean daily fluxes were estimated using a lineal mixed model with repeated measures approach in Proc Mixed
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Fallow: Moderate

grazing rate 1.7 25
2000 halau 0 /\*{\f\» ------- . 0 30/
Burnlng even t ( 1 Cu t) 150 200 250 300 150 200 250 300 150 200 250 300
DNDC
Fallow: No grazing Validation |

Even though DNDC was not successful simulating C and N fluxes from the
Konza site (ME<0), the model was able to capture fluctuation in the end-of-
season plant biomass due to changes in climate. DNDC simulated CH,

DOY (Day of Year) DOY (Day of Year) DOY (Day of Year) uptake but still the model efficiency was not optimum (ME<0).
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Acknowledaements *DNDC successfully simulated C fluxes (ME>0 ) at ARS-ER site. As pointed
out in other studies DNDC tends to perform better under higher emission
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urnina event (0. urning even CuU griculture’s Agriculture and Food Research Initiative, Regional Approaches for Adaptation to and Mitigation of Climate Variability ol -
g ( 1991 J and Change. Project Web site: greatplainsgrazing.org. well as N,O and CH, emissions were not captured appropriately by DNDC.
cut Data for AWEQ012 and PABO11 were supported by the NSF Long Term Ecological Research Program at Konza Prairie Biological
Station *Previous results suggest that the model requires calibration before validating
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