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Efforts are underway at Agriculture and Agri-Food
Canada (AAFC) to develop an integrated, nation-
ally applicable, socioeconomic/biophysical mod-
eling capability in order to predict the environmen-
tal impacts of policy and program scenarios. This
paper outlines our Decision Support System
(DSS), which integrates the IROWCN (Indicator of
the Risk of Water Contamination by Nitrogen) in-
dex with the agricultural policy model CRAM (Ca-
nadian Regional Agricultural Model) and presents
an outline of our methodology to provide inde-
pendent assessments of the IROWCN results
through the use of nitrogen (N) simulation mod-
els in select, data-rich areas. Three field-level
models — DSSAT, N_ABLE, and EPIC — were
evaluated using local measured data. The results
show that all three dynamic models can be used
to simulate biomass, grain yield, and soil N dy-
namics at the field level; but the accuracy of the
models differ, suggesting that models need to be
calibrated using local measured data before they
are used in Canada. Further simulation of IROWCN
in a maize field using N_ABLE showed that soil-
mineral N levels are highly affected by the amount
of fertilizer N applied and the time of year, mean-
ing that fertilizer and manure N applications and
weather data are crucial for improving IROWCN.
Methods of scaling-up simulated IROWCN from
field-level to soil-landscape polygons and CRAM
regions are discussed.
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CASE STUDIES: FIELD SIMULATION
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������	����������	��	����������	������	������	����	���
�������	�������	���	���	BF*+	������������	���	������	������

TABLE 1
General Conditions of Field Experiments in Two Different Locations

Soybean (Harrington, PEI) Maize (Ottawa)

1990 1991 1992 1993 1993 1994 1995 1996

Crop Cultivation Data

Cultivars Baron Pioneer 3902

Growth period (days) 122 131 144 144 154 146 154 151

Density (plant/ha) 750,000 65,284

N applied (kg/ha) 40 200

Soil Condition Before Planting

Soil-mineral N (kg N/ha) 35 52 48 48 55

Soil type Fine sandy loam Tile-drained fine loam

Soil pH in water 5.7 6.5

Sand:silt:clay content (%) 39:27:34

Bulk density (0–30 cm) 1.50 1.25 1.25 1.32 1.38

Weather Conditions in the Growth Period

Lat./long. 46o20′N / 63o10′W 45o22′N / 75o43′W
Solar radiation (MJ/m2/day) 2368 2213 2300 2372 2650 2631 2778 2518

Precipitation (mm) 388 347 347 355 441 462 532 521

Potential evap. (mm) 440 402 402 423 496 493 451 480

Accu. temp. > = 8oC 2206 2045 2045 2176 2497 2483 2745 2555
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