20th Century Agricultural Drainage Creates More Erosive Rivers
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Rivers in watersheds dominated by agriculture throughout the US are impaired by excess sediment, a significant portion of which comes from non-field, near-channel sources. Both % 25 . ' Minnesota River Basin C§>15°
land-use and climate have been implicated in altering river flows and thereby increasing stream-channel erosion and sediment loading. In the wetland-rich landscapes of the upper E 20 19752000, A\ ‘g 75 - T
Mississippi basin, twentieth century crop conversions have lead to an intensification of artificial drainage, which is now a critical component of modern agriculture. At the same time, 5 N , N
much of the region has experienced increased annual rainfall. Uncertainty in separating these drivers of streamflow fuels debate between agricultural and environmental interests on g 15 § @ Hay & small grains Soybeans _‘c% .
responsibility and solutions for excess riverine sediment. To disentangle the effects of climate and land-use we compared changes in precipitation, crop conversions, and extent of E . . ;Z - L\g
drained depressional area in 21 Minnesota watersheds over the past 70 years. Watersheds with large land-use changes had increases in seasonal and annual water yields of >50% E ' 1940-1974 S g s PRGE = Ll
since 1940. On average, changes in precipitation and crop evapotranspiration explained less than one-half of the increase, with the remainder highly correlated with artificial drainage 5 | . "4.,“ 0140% - ool L ‘ O g—, ]
and loss of depressional areas. Rivers with increased flow have experienced channel widening of 10-40% highlighting a source of sediment seldom addressed by agricultural best o ot gy B 0 90 2000 4010 Increase in Soybeans (%)
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1. Erosion and turbidity are serious problems in the Corn Belt of the Upper (R = slope = Q/P), but here RR doubles.  larger than increases i precipitation. with therefore less ET and more runoff. appeats to be spurious

Is that reasonable?

-- Sedimentation rate in Lake Pepin is a proxy for basin-
wide erosion in the Upper Miss basin.
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T 4c. Because artificial drainage has reduced evapotranspiration by eliminating
wetlands, minimizing ephemeral ponding, and reducing soil moisture? Yes, by a lot.
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2. Streambank and bluff erosion is at least half of the problem —
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Indicates increasing erosion from stream banks and bluffs.
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- . -- Tile drainage removes wetlands, minimizes
% of each watershed tile drained, , 9 S
ponding of water, and reduces soil moisture

estimated .from ar.nou nt of E -- All of these factors REDUCE ET and thus
poorly drained soil types. INCREASE FLOW.
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5. How can we distinguish between these three drivers: precipitation, crop conversion,
and drainage? With some basic math.
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