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Prairie Pothole Region

An expansive, deglaciated
agriculturally-dominated,
wetland-heavy region of
southern Canada and north-
central Midwestern US.

Enclosed depressions that
often retain water for some
portion of the year

Stevens and Salman, 2015.
Wade, 2013.
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Hydrology Basics

44% of Des Moines Lobe drains to
potholes

Ponding causes crop loss

- 3-5days of ponded water drowns young
row crops

Inflows: rainfall, runoff, and interflow
- Rising water table appears to have little
influence
Outflows: evapotranspiration,
overflow, surface drainage, and
infiltration

IOWA STATE UNIVERSITY




Subsurface Drainage

« 95-99% of potholes in lowa are
drained

« Earlier work on water balance
« Did not estimate infiltration

 Did not account for any
“diminished capacity” of the
drainage system (partial clogging;
back-up)

 lgnored surface risers
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Study Site (2016-present)

Legend

« Two+ HUC-12 Watersheds ] Watershed
[ Potholes
- Varying levels of subsurface ® init Locaton

drainage (none to intense)

. Varying levels of surface ‘ Potatoes
inlets (none to three)

« Seven conventional C/S
management; one CRP

Mouth

0 006 012 018 024
| SOOI ilomatersl)

IOWA STATE UNIVERSITY




0.8

R LI L L E

:\\\

'
24-May-18 28-Jun-18 02-Aug-18 06-Sep-18 11-Oct-18

10 5 0
Precipitation (cm)

0.6

Every pothole flooded.
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Sometimes for a long time.

« Over half of the
ponding events were 2
or less days, but ...

- Two events (both
2018) were over 50
days

- 6 of 8 potholes had at
least one event of 5 or
more days in two of
the three years
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Nitrate flushed into the potholes in early season events.

20 multiday events

- Concentrations high in early season “first flush” conditions

- Concentrations low in later-season events.

. 17 had nitrate reduction (and 2 were non-detects throughout)
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Dissolved reactive phosphorus concentration increased
over the course of an inundation event
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Modeling Pothole Inundation

AnnAGNPS models for six potholes to generate longer-term dataset (25
years) of daily inundation estimates

Look at changes to

- Drainage intensity (no subsurface drainage, subsurface drainage with and
without surface inlets)

- Land cover in the pothole (cropped or retired)
- Land cover in the microwatershed (cropped or retired)

Develop a “risk metric” that incorporates probability of drowning the crop,
of being too wet to plant or harvest

IOWA STATE UNIVERSITY



Drainage= (H, M, L)

Building a Risk Assessment e
TO O I Drainage = (H, M) WR <5.55

Minimal depth

Max Depth < 0.45 Max Depth < 0.45 CAPA <5 Tillage = (N)
] 1 b 3 4 MA

e T Tillage = (N) LULC-F=(R)

Drainage = (H) Tillage = (N, NA)
| 1.3 Tillage = (CV)

e

Crainags

Tillags

CA to. PA Ratio

Watershed, Relisf

M=z, Depth

Maosimuwm. Flow. Path

LULC-P = (R) WR <5.45
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Prairie Pothole Management Support Tool — Baseline Assessment  Analysis — Disclaimer

User Manual

1. Enter your County

Story

2. Enter a personal field ID
MyFieldID
3. What is the land use of the pothole?

@® Corn-Soybean Rotation

) Perennial Cover (Conservation Reserve, Grassed, etc.)

4. What is the land use of the feld?
(® Corn-Soybean Rotation

() Perennial Cover (Conservation Reserve, Crassed, atc.)

5. Spedify existing drainage

No drainage

6. Spedify current tillage

Conventional

7. Estimate the maximum land extent of the pothole (acres)

°

8. Estimate the contributing flow area to the pothole (acres)

9. Estimate the maximum Aooding depth of the pothole (feet)
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