Homework for DRAINMOD modules 16B-16G

Homework for Module 16B

1. Drains are installed 30 m apart at a depth of 150 cm (5 ft.) in a Kossuth sicl.  Heavy rainfall raised the water table to the surface.  Cool cloudy conditions during the following weeks caused ET to be negligible.  
a. Using Fig. 1 under the Soil Properties Tab in the spreadsheet, determine how much water drained from the profile when the water table fell to the 150 cm drain depth?
b. How much would have drained if the drain depth was 90 cm ?
c. If Controlled Drainage or Drainage Water Management had been practiced with a control depth of 60 cm, how much water would have drained out?
d. Repeat the above for the Falaya sil soil.
2. The effect of Controlled Drainage on reduction of average annual drainage is dependent on drain depth.  This is shown in Figure 2.7 for 3 locations (Des Moines,  Baton Rouge, and Urbana) under Tab 2 DMIKossuthANL in the spreadsheet.  Repeat these simulations for two of the locations using input files supplied in the data sets.  Compare your results with those given in the spreadsheet.

Homework for Module 16C
1.   Reducing upward flux for the Falaya soil reduced average predicted relative corn yields at a 20 m drain spacing from about 90% to around 80% (Figs. 6.1&6.2).  Increase the lower limit soil water content by 5% (from 0.14 to 0.19) and rerun the analysis.  How much did it reduce maximum long term average yields?   Answer:  from 78% to 73%.
2	 Figures 8.2, 8.3, and 8.4 show effects of surface drainage (0.5 cm and 2.5 cm) on drainage volume for Falaya soil in Missouri.  Figs 7.3 and 7.4 give similar results for Kossuth, but only for s=0.5 cm.  Rerun DM analyses for Kossuth for s=0.5 cm and compare with results in Figs 7.3 and 7.4.  Then run same analysis for s=2.5 cm for Kossuth and make similar plots to Figs 8.2, 8.3, and 8.4.

Homework for Module 16 D
1. Simulations for subirrigation on the Falaya soil in the Missouri Boot Heel (Fig. ***) show long term average relative yields of 94.9% for L=20 m and 86.3% for L=30 m.  Run the simulation for L=25 m.  What is the average yield?      Answer: (92.7%)
2. Results given in Fig. 10.2 show predicted variability of corn yields (relative yields in %) within a control zone due to the difference in control depth in the drain lines caused by the surface slope.  The yields plotted here are 40-year averages of the annual simulated values.  How much variability would occur in a given year?  Repeat simjulations using Project MOSI20D100KO.prj (Kossuth soil) for weir depths of 30, 45. 60, and 75 cm.  Plot results as in Fig. 10.2, but for two years:  a) the very dry year 2012 and b) the very wet year 2011.  You will be simulating subirrigation during very wet and very dry years.  Is the yield variation within a control zone (where land elevations across the zone vary by 1.5 ft. (45 cm)) more or less than the long term average?
Homework for Module 16 E
1. Refer to the spreadsheet , Tab 9, Fig. 9.1 for predicted yield response to drain spacing (L) for D, CD, And SI for Falaya soil.  Recall that the values plotted here are 40-yr averages of predicted relative yields.  The results show that predicted yields decline with L for drain spacings greater than 20m.  But the plots are based on simulations for increments of 10 m.  Run DM simulations for L=25 m for D, CD, and SI.  Is it possible to extend the drain spacing to 25 m (20% increase in drain spacing) without substantial yield reduction for this soil in SE Missouri?  Use the DM projects:
MODL20D100Fal2.prj
MOCDL20D100Fal2.prj
MOSIL20D100Fal2.prj
Change the drain spacing to 2500 cm.

Answer:  Increasing L to 25 m reduced long term avg. predicted yields from 78.3% to 75.8% for D, 77.8 to 75.4% for CD and from 94.9 to 92.7% for SI.

2. Review results shown in the spreadsheet under “Tab 9 Subirrigation”—specifically columns BK to BS, lines 43-201.  A summary of results for Drainage, Controlled Drainage, and Subirrigation is given for drains spaced L=30m and 100 cm deep on lines 204-209.Rerun the simulations and repeat the calculations for a surface storage of S=2.5 cm with S1=1.25 cm.
Use project files :
MODL30D10Pe.prj
MOCDL30D10Pe.prj
MOSIL30D10Pe.prj
Don’t forget to change the surface storage values and check other inputs.
3. I thought the results  of the analyses under Tab 10 Homework were encouraging.  They showed that control structures installed at 1.5 Ft. (30 cm) elevation intervals gave reasonably good predicted relative yields for subirrigation across the control zone for both Kossuth and  Falaya soils.  Repeat the simulations for the Portsmouth and Normania soils. Will it do as well in Des Moines  as in southeastern MO?  Try it to see. 


Homework for Modules 16F & 16G 
 (Answers given under Tab 12. Normania in the spreadsheet.
1. Run simulations for Normania soil at Urbana, Illinois for drains 125 cm deep and  spaced  at L=15 m  for Drainage, Controlled Drainage and Subirrigation (D, CD, & SI).  Based on long term (40-yr) average predictions of annual drainage, how much will CD reduce annual subsurface drainage volume for 
a. Good surface drainage (S=0.5 cm)?
b. Poor Surface drainage (S=2.5 cm)?	
2. What is the effect of SI with CD during the fallow season on a and b above?
3. [bookmark: _GoBack]Predicted Crop yields for subirrigation on Normania soil with a drain spacing of 15 m were not as high as might be expected for irrigated corn near Urnbana IL.  Long term average relative yields were 87.5% for good surface drainage and 82.4% for poor surface drainage.  These yields were predicted for a constant control depth (weir depth) of 60 cm starting on May 25 after corn is planted on April 25 and continuing to August 15.  Somewhat higher average yields were predicted by using a 60 cm depth until July 1 then raising the control elevation  to within 45 cm of the surface from July 1 to August 15.  (I got a predicted average yield of 89% for good surface drainage for that setting).  Rerun simulations for this and other management strategies.  Look at the yields predicted as affected by wet stresses, dry stresses, and overall.  I found that as the control depth was decreased (especially early in the growing season) the yields as affected by wet stresses decreased and yields as affected by dry stresses increased.  Try different management strategies to see if you can beat an average relative overall yield of 89%.  The DRAINMOD file URISIL15D12NorS1.prj was used for these simulations.  Some extra lines for weir depths were inserted so that you could easily try different weir depths at different times. 
