Simulation of water table depth using DRAINMOD under
canola production in the Canadian Prairies

Objectives
» Calibrate and validate the DRAINMOD model

» Simulate water table depth (WTD)
» Determine hydrological components of the study
area

/ Introduction \

»Decision making for sustainable water
management requires and understanding of
hydrological processes

» Traditional field experiments which are
expensive, time-consuming, and tedious
compared to modelling

»Canadian prairies Is prone to waterlogging
and prolonged soil water deficit at the start
and mid growing season, respectively.

»Few studies have assessed the performance
of the DRAINMOD model under the Canadian
prairies weather conditions (Cordeiro and Sri
Ranjan 2015, Satchithanantham and Sri
Ranjan 2015) for corn and potato respectively.

»We will be looking at the hydrologic processes
In Canola.

Materials and Methods
Study Area

» PESAI site, Arborg
Experimental Design

» The total area is about 4.5 Ha, with canola,
soybean, and wheat planted in rotation in the
North-South direction (Fig. 1). A buffer strip
of about 3 m separates each treatment.

» The field is divided into 3, each representing
a replicate for each crop..

» Each replicate has drain tiles installed at
0.9m and different spacing of 15, 30 and 45
Inch respectively

» Field plots with no drain tile serves as the
control

» In 2020, canola was planted on the field
plots with drainage spacing of 45 inch

Field data

» Weather data including hourly precipitation,
maximum and minimum temperature were
obtained from Manitoba agriculture

» Piezometric wells were installed in each plot to
measure WTD using the Solinst Levelogger
sensor

» WTD was measured every 3 hours and daily
average values obtained from the plots
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Fig.1: Experimental Design

Model

 DRAINMOD is a hydrological model developed to
evaluate the impacts of different water
management

|t simulates surface runoff, sub-surface drainage,
evapotranspiration, infiltration, crop yield and
changes in water table depth

 DRAINMOD performs water balance on a soill
profile, midway between two tile drains from the
soll surface down to an impermeable layer
(Skaggs 1978).

 Numerous studies have reported good
performance with DRAINMOD (Skaggs et al.
2012, Dayanni et al. 2009, Cordeiro and Sri
Ranjan 2015, Satchithanantham and Sri Ranjan
2015)

Model Inputs

» Soll properties- Rossetta model

» Crop information

» Drainage design variables — drain depth, drain
spacing etc

» Weather and ET

Model calibration and validation

» Observed WTD for 2020 and 2019 were used
for model calibration and validation respectively

» Calibration parameters included soil properties
(a, n, Ks), ET correction factor

Model performance
Statistical indices including R?, NSE, and MAE

were used to compare simulated and observed
WTD

Rainfall (mm)

Results

(o]
o
[ ]

Rainfall-2019 m Rainfall-2020 = 30-Yr Rainfall
Tavg-2019 mTavg-2020 m30-Yr Tavg

15 ]

10

5- II

0 . ' '
May Ju

May Jun Jul Aug Sep n Jul Aug Sep
Months Months

N w AN o1 o ~ (0]
o o o (@) o o o
Average Temperature (0C)

[EEY
o
1

o

» Observed average temperature was close to
the long term average

» In both years, rainfall was less than the long-
term average for all the month except in June
2020

» Total precipitation was 25% and 18% less than
the long-term average

Water table simulation
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Conclusions

Statistical analysis and graphical plots of
observed and simulated WTD showed that the
DRAINMOD model performed well

» The DRAINMOD model can be used for
guiding water managers and decision makers

» Water balance analysis showed that
evapotranspiration constituted a significant
amount during the growing season

» In both years, Runoff and Drainage constituted
little or no impact. This Is due to abysmally low
rainfall received during the study period
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