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Background Study Area Results

* Inthe Great Lakes Basin, large soil phosphorus (P) reserves, Mean TP concentration across watersheds ~ Mean TP concentration (mg/) Variables TP DP
ihntenTi\;e fe;tilihzer applicatiofn, and increasec precipitstidon = 016 Ln(Fertilizer Price) -0.317%** -0.699%**

ave led to high quantities of excess P in many watersheds. " 2l A <027 : : % % % ¥

* Nonpoint sources, especially agriculture, remain a concern AR I - <055 t::gg:: g::zzi_z\s:’:‘egr 06_211000** 001827
for nutrient runoff. A 4_ Figure 3a: Mean TP across Ln(Corn Price)_summer 0.0339 0.0284

* Corn prices and fertilizer prices affect both intensive and S’ Al watersheds Ln(Corn Price) fall 0.071 0.027
extensive margins of production. Controls Yes Yes

* During 2005-2022, corn and fertilizer prices increased Constant _0.013 5§ §33***
sharply. Mean DP concentration across watersheds ~ Mean DP concentration (mg/l) Month fixed effect Yes Yes

* We analyze how corn and fertilizer prices affect total M‘ﬁ - < 0.04 Year fixed effect Yes Yes
phosphorus (TP) and dissolved phosphorus (DP) o 5009 HUCS fixed effect Yes Yes
concentrations in 226 Great Lakes watersheds across 7 ‘ : ig% N 35934 23307

states — Ml, OH, IL, IN, WI, NY and PA.

Figure h3[c71: Mean DP across - Z_oi/g% Figure 4: Model predicted
Data watersheas i3 =0% | changes in mean TP
S>5§8/g/ without fertilizer  price

* TP and DP data were obtained from Water Quality Portal increases of 2006-2022

and National Center for Water Quality Research, weather Emplrlcal Strategy
data from PRISM, soil erosion data from EPA WSIO, soil P .
data from He et al. (2021), land use data from National
Land Cover Dataset, crop prices from USDA NASS, and

Figure 5: Model predicted
changes in mean DP
without fertilizer price

To estimate the effect of corn and fertilizer prices on TP
concentration, we use the following fixed effects estimation strategy:

increases of 2006-2022
fertilizer price from USDA ERS. In(Yime) = Bo + f1In(Ppap)re :
0,300 Mean and Median TP (mg/l) Over the Years . + ,qu [q — 1‘ SeaSOTL] * ln(Pcornmt) conCIUSiOnS
0.275 - ﬁZZ."aIF}LTi‘l’Qm Flgur.e 1 shows mean a.nd + nXimt + lI’Zit + 51’ T Vm t Ot T€ime
020 median TP concentration | | * A 10% increase in fertilizer price reduces TP by up to
goas| 4} over the years, where TP where, i = watershed, m = month, r = region, t = year, and t = 1990 to 3.1% and DP by up to 6.9%
£ 0.200 . . . . ° g g
2 i 2022. Y; ver TP ncentration for watershed i, in : : "
" ors concentration shows a 0 ) imt 'Z the ate }a)ge | tE\O centrd fof fc)'l' % 3)5 eo! ’th * Winter corn prices positively affect TP and DP
| r t. | ri rtilizer | : : : :
0150 AN AN downward trend mc?cr\t Im an }/ea XDAP_ > etp cef O” eth <t Eolm Sh' E concentration, where a 10% increase in winter corn
0125 Nwnd N nation rl . Xims | Y, r r variables whic : : : -
sw s we W wo ws ws  Figure 1: Mean and median TP vaari;)s :c::)sgew(;tecrzhed rlr’gn:haanzct?meo Za ig a \e/ectzrzi)f variables prices can lead to a 2.1% increase in TP concentrations
b concentration " t ’h y b T S ’ and 1.6% increase in DP concentrations
that var r water ver rs. O; nd o; are : . :
< Median b (el Over the ¥ at a;‘ydac ossth % eds cds ]S ed ffe Y{eas IgPym’ % t ! * Higher fertilizer prices helped to reduce TP and DP
. Mean and Median DP (mg/l) Over the Years watershed, month and year fixed effects. For we run similar .
Figure 2 shows mean —+ Mean DP (ma/l) A y ! concentration in Great Lakes watersheds
. o8y N\, Median DP (mgl) regression with Y;,,,; as the mean DP concentration in watersheds.
and median DP
0.16 1
concentration over the - )f | . Controls include t . itat dratic t f References
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Figure 2: Mean and mEd[an DP 1990 1995 2000 20$§ar 2010 2015 2020 extreme precipitaticn days in the agricultural season and manure ° Klm, SeiJin, Brent Sohngen, and Abdoul G. Sam. 2019. ”Thelmplications ofWeather, Nutrient
concentration ! Prices, and Other Factors on Nutrient Concentrations in Agricultural Watersheds.” Science of The

use. Total Environment 650 (February): 1083-1100.



