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ABSTRACT: Greenhouse gas (GHG) emission from agricultural lands is recognized as one of important factors of global
warming. The objective of this short communication was to evaluate the applicability of different soil GHG emission
prediction models on agricultural systems in Korea. Four models, namely, DNDC, DAYCENT, EXPERT-N and COUP, were
selected and the basic structure (e.g., components and sub-model), input variables, and output variables were compared. In
particular, the availability and compilation of essential input variables were assessed. Major input variables needed for
operating these predictive models were found to be available through database systems established by national
organizations such as the Korea Meteorological Administration, the Korean Soil Information System, and the Rural
Development Administration. However, in order to apply these models in Korea, it was necessary to calibrate and validate
each of the models for the domestic landscape settings and climate conditions. In addition, field data of long-term monitoring
of GHG emission from agricultural lands are limited and therefore should be measured.
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Table 1. The structure and functionality of four greenhouse gas emission models.

Propert DNDC DAYCENT EXPERT-N (Engel and | COUP (Jansson and
perty (Li et al. 1992) (Parton et al. 1998) Priesack 1993) Moon 2001)
General Ecosystem Ecosystem . Dynamic ecosystem
T . ; . ) Nitrogen turnover models
descriptions biogeochemistry model | biogeochemistry model model
Scale® F, R F, R, N F F, R
Country developed USA USA Germany Sweden
Release year 1991 1998 1999 2000
Australia, Canada, Australia, Canada, Canada. Germany. UK Finland, Sweden,
Country applied China, Europe, India, | Europe, USA and New a’n d USA y: Germany, Norway and
USA and New Zealand Zealand Vietnam

* F, field; R, regional; N, national.
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Table 2. Input variables of four greenhouse gas emission models reviewed in this study.

DNDC DAYCENT EXPERT-N COUP Data source in
Category Input variables (L et al. 1992) (Parton et al. | (Engel and | (Jansson and Korea
: 1998) Priesack 1993)| Moon 2001)
Model time-step| Day (D) or Hour (H) D D D D, H
Air temperature (6] (0] (6] (6] KMA (2015)
Precipitation (0] (0] (6] (6] KMA (2015)
Climate Humidity (0] (0] (0] KMA (2015)
Wind speed (0] (0] KMA (2015)
Radiation O (0] O KMA (2015)
Texture (6] (0] (6] (6] KSIS (2015)
Bulk density (6] (0] (6] (6] NA*
Soll Field capacity O (0] O O NA
oi
pH (e} o (¢} (e} KSIS (2015)
Organic C contents (0] (0] O O KSIS (2015)
NOs, NH;" contents 0 o] 0 NA
o Biomass production (0] (0] (6] KREI (2015)
ro
P Biomass fraction (0] (0] O O NA
Land use (e} o o KSIS (2015)
Fertilizer application (6] (0] (6] (6] RDA (2015)
M ' Organic amendment (6] (0] (6] RDA (2015)
anagemen
9 Irrigation (6] (0] (6] (0] RDA (2015)
Flooding o] o] RDA (2015)
Tillage 0 0 o} RDA (2015)

*NA, not available.

Table 3. Output variables of four greenhouse gas emission models.

Output variable _ DNDC DAYCENT EXPERT—N (Engel |COUP (Jansson and
(Li et al. 1992) | (Parton et al. 1998) | and Priesack 1993) Moon 2001)
CO; flux o (¢} 0] o
CHy flux o (e} 0] o
NO flux o (6] O o}
N2O flux o (6] O o}
Evapotranspiration (6] (6] O o
Soil temperature O O (0] (0]
Soil moisture (0] (6] O (0]
Total C stock o (6] X* X
Total N stock (6] (6] X X
Soil organic matter content (6] (6] o o}
NH;" and NO; content o] (o] o o]
NO;™ leaching (0] O (0] (0]
Crop yields O O O (0]

* X, not available.
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