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EXTENDED ABSTRACT
Background:
Simulation models are critical instruments for the long-term estimation of carbon and nitrogen dynamics. These models
present proper methods for reducing carbon and greenhouse gas emissions into the atmosphere and soil conservation and
vegetation. The Century model is one of the most successful models used to simulate the consequence of environmental
changes and management actions on natural ecosystems under management scenarios on local, regional, and global scales.
Pastures and grasslands, as part of the natural ecosystem, play a vital role in regulating the global carbon cycle, carbon
sequestration, and climate change. Recently transforming pastures to agriculture is one of the biggest challenges that cause
to reduction of soil qualities and the amount of carbon. Moreover, it might lead to a long-term decrease in land productivity
and ecological destruction. On the other side, the performance of appropriate agricultural management affects soil organic
carbon and nitrogen and can improve soil quality, increase biodiversity and protect the environment.
Obijective:
This study aimed to calibrate and validate the Century model to assess soil organic carbon and nitrogen sources from 1900
(native vegetation conditions before land use change and management change) to 2020 (current situation) and predict
management scenarios until 2100 for grasslands, pastures, and cropland of Saral region of Kurdista ince.
Material and Methods:
The model was parameterized using measured data through soil and plant samples and local ¢ e d h&nodel was
calibrated by matching the simulated data with a set of observed soil organi
Results:
The statistical analysis of the measured and simulated data in the validation ste
predict changes in soil carbon and total nitrogen stocks in different land-uses and

entury | could
ncluding pasture, crop

rotation, other tillage methods, and fertilization. The calculated root means squal wil organic
carbon and nitrogen data was 7.39% and 1.49%, respectively, with 95% confi arree results for
different time series and scenarios in each land use sho mage to soil organic
carbon storages. Organic carbon input decreased after th , respectively, for the
pasture to pease and grassland to wheat from the year 1963 ased on the model results, the maximum

amount of soil organic carbon and nitrogen in Scenario 3 from 2 71.16 mg/ha and 4.01 mg/ha, respectively.
Between the 1978 and 2009 (course 1), the lo nitrogen stocks were estimated in wheat and
pease land-use (27.75 mg/ha and 2.29 mg/ha, r .
total nitrogen stocks and sustainable production\@f wheat and p
region of Kurdistan. This scenario includes lea i, manad@ment with urea fertilizer application in pasture and
grassland, observance of whgat- pease and whgat-sa jon, no-tillage, direct cultivation with urea fertilizer,
superphosphate, and manure.
Conclusion:

The century model cougghbe applied to
and other similar areas. modgl also $@ows a crucial role in predicting soil organic carbon and nitrogen stocks by

concentrating on agricultulf@ potgpti tematic management of grasslands and pastures to reduce the harmful effects
of global climatg change and i , greenhouse gas emissions.
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