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EISA (2007) and land use changes
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Presentation Notes
PNAS – Proceedings of the National Academy of Sciences of the United States of America, Western Corn Belt, EIA – US energy information administration, highest was 142.35 in 2007. 




Other issues in RRB: (1) Spring flood

U S. FIood RlSk

BEOA VEW
‘. HIGH

Wet weather cycle since1993

« 7 out of 15 major floods
occurred in the last 20
years (Fargo)

#2009 (1), 2010 (7t"), 2011 (4t") e

| RED RIVER AT FARGO

Universal Time (UTC)
O0E 00L 00Z 00Z 00Z 00 00L 00L 00z DOE 00z

Mor25 Mor25 Mer2l Mar28 Mar23 Mar30 Mar3!  Apr1  Apr2  Apr3  Aprd March 2010
50
43_' Latest observed value: 40.78 ft at 8:15 PM
45 CDT 27-Mar-2008. Flood Stage is 18.0 It
| Forecast data shown here are guidance = -
47 = . .
| values only. Please refer to your local y g U_S‘ S rin FIOOd RISk
46| NWS office Tor the latest official public 1% p g
45 river forecasts, F49.6
44 F453 High
43 F41.4 ;
Eu- par F37.T E
o WA S R
Fa Record Stage: 404" [ ") 7
a 394 282 -E
36 256
37 232
o March 2009 (=2
35 185
34 F16.6
33 F15.0
32 Ll 1 Ll Ll I I Ll I 1 134
7pm Tpm Tpm Tpm Tpm Tpm Tpm Tpm Tpm Tpm ?pp
Tue ed Thu Fri Sat Sun Mon Tue Wed Thu Fri

Mar24 Mar25 Mar26 Mar2? Mar28 Mar2d  Mar 30  Mar 31 Apr1 Apr 2 Apr 3
Site Time (CDT)

«w== Graph Created (3:17pm Mar 27, 2008) -e- Observed - Forecast (issued 8:41pm Mar 27)
FGONE (plotting HHRG) "Gage O° Datunc 851.50° |Observations courtesy of the UIS Geological Survey

3




Other issues in RRB: (2) Nutrients to

Lake Winnipeg

* RRB’s portions among all
Lake Winnipeg tributaries

* Monthly average flow: 16%
# TP load: 55% (US 32%)
# TN load: 34% (US 22%)

— Source: Manitoba Water Stewardship (2011)
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Presentation Notes
Nutrient Loading to Lake Winnipeg (Environment Canada and Manitoba Water Stewardship, 2011) study period 1999-2007
Nutrient loading to Lake Winnipeg increased between 1999 and 2007, attributed primarily to discharges from the Red River. The total phosphorous load to Lake Winnipeg was on average 7,655 tonnes per year and ranged from a high of 13,043 tonnes in 2005 to a low of 3,384 tonnes in 2003, in association with above and below normal precipitation and associated river flows. The Red River was the main source of phosphorus to Lake Winnipeg contributing on average 5,380 tonnes of phosphorus per year to the lake or 68 % of the annual total load. The total nitrogen load between 1994 and 2007 was on average 90,701 tonnes per year and ranged from a high of 122,491 tonnes in 2005 to a low of 51,737 tonnes in 2003. The Red River contributed 34 % of the annual total load over the study period and, on average, 31,476 tonnes of nitrogen per year. In addition to tributary discharges, nitrogen fixation and atmospheric deposition contributed to nitrogen loading (18 %). On average, about 60 % of the phosphorus entering Lake Winnipeg through the tributaries and atmospheric deposition was retained in the lake with about 40 % exiting through the Nelson River; approximately 54 % of the nitrogen entering Lake Winnipeg was retained with about 46 % exiting through the Nelson River.
Within the watershed, average annual phosphorous yield from 1999 to 2007 was 0.07 kilograms per hectare per year (kg/ha/y) while annual nitrogen yield was 0.89 kg/ha/y. Nutrient retention in numerous lakes, reservoirs, and wetlands, and the large proportion (31 %) of non-contributing areas throughout the watershed, contribute to relatively low yield as compared to watersheds of other large Canadian lakes. Annual average phosphorous and nitrogen export was highest in those river reaches characterized by urban and residential development, attributed to nutrient loading from wastewater treatment facilities serving larger populations and to higher rates of runoff from areas with low infiltration.

Saskatchewan River, Red River (Assiniboine River (Souris and Qu’Appelle Rivers)), Winnipeg River


Objectives

* To estimate agricultural land use changes t cCL
in the Red River Basin after the enactment of EISA of
2007

* To assess the impacts of the bioenergy-related land use
changes on spring flood and water quality in the Red
River Basin through economic-hydrological modeling



Overall land use changes -

CropScape
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Economic-physical modeling
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* Development and calibration
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Total 45,000 mi2, 81% in US (36,900 mi2); Devisl Lake basin (4,100 mi2), hydraulically connected, but not hydrologically connected. 


Results and Discussion




Overall land use changes
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Bioenergy-induced land use changes
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Land use change impact on WQ (1)
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Land use change Impact on WQ (2)
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* Land-use changes in the RR

# Increased: Corn (62%), Soybean (18%), sugarbeet canola, 5 beans, alfalfa;
+ Decreased: Spring wheat (30%), forest (18%), pasture (50%), barley, oats;
* Factors: bioenergy policies, soil salinity, etc.

* Impacts on water quality

* Overall land use change — sediment by 2.6%, TP by 14.1%, nitrate by 5.9%, TN by
9.1%.

* Bioenergy policy contributions — sediment by 1.8%, TP by 2.2%, nitrate by 8.0%,
TN by 7.5%

* Impacts on spring flood
* No change on flood magnitude
* Greater prediction uncertainty under post-EISA condition
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