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Figure S1. Map of western Lake Erie showing the Detroit river and the primary tributaries to western Lake Erie (Huron, Raison,
Maumee, and Portage rivers). Dots show the location of USGS gauges used to estimate freshwater flow from the four largest primary
tributaries (Table S1).
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Figure S3. Monthly freshwater discharge and various nutrient loading parameters for the Maumee river from 2002-2022, including
A) Freshwater discharge (Q, x10° m?) plotted by month (March-July); B) Monthly Dissolved Inorganic Nitrogen (DIN) loading
from March-July (mton); C) DIN:TBP molar ratios plotted for each month (March-July); and D) Spring DIN:TBP molar ratios. The
dashed horizontal line in panel C corresponds to the Redfield Ratio (1:16).
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Figure S4. Additional environmental parameters used to characterize the physical and nutrient environment of the western Lake
Erie basin including A) Percent of Maumee river flow calculated using USGS flow information for each of the main river basins
(Huron, Raisin, Maumee, Portage rivers); B) Total Spring (March-July) Detroit and Maumee river loading (x10° m?) obtained from
the U.S. Army Corps of Engineers and USGS, respectively; C) Percent of maximum ice cover for the preceding winter; and D)
Winter (November-February) total bioavailable phosphorus (TBP) loading for the Maumee river.
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Figure S5. Number of low wind speed days (<3 m s™) for each year as calculated from the Toledo Light meteorological data. No
data exists for 2002, 2003, 2004, or 2008.
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Figure S6. Results for the spring total bioavailable phosphorus (TBP) model to predict cyanobacterial index (CI) max using TBP
loading scaled to the proportion of Maumee river load. A) Scaled results for observed CI max versus hindcast (modeled) CI max.
B) Model residuals (modeled-observed) for the Stumpf et al. (2016) model (2016 mod), the updated 2023 model (2023 mod), and
the scaled 2023 mod (scaled 2023 mod). C) Identified relationship between scaled March-July TBP loading (mton) and CI max.
The scaled TBP values were calculated by multiplying the Maumee spring TBP loading by the percent of loading not accounted
for by the Maumee river following: scaled TBP = Maumee TBP loading + (Maumee TBP loading*(100-Percent of Maumee River
Flow)/100).
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Figure S7. USGS discharge (Q, m’s™') measured on the Maumee river at Waterville, Ohio for 1 August 2007 to 30 September 2007
(black line) and the long term median (1988-2022; gray line).

Table S1. USGS gaging station information used to calculate the proportion of Maumee River flow into the western basin of Lake
Erie, including information on the area of gaged to ungaged watershed for each station.

USGS Gaging Location Area of gaged Area of ungaged Watershed scal-

River Station watershed (mi2) watershed (mi2) ing factor

Huron river at
Huron 04174500 Ann Arbor, MI 729 908 1-(729/908)

.. Raisin river near
Raisin 04176500 Monroe, MI 1,042 1,072 1-(1042/1072)

Maumee river at
Maumee 04193500 Waterville, OH 6,330 8,316 1-(6330/8316)

Portage river

Portage 04195820 near Elmore, OH

494 766 1-(494/766)
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Table S4. Table of minimum, maximum, mean, standard deviation (St. dev.), and median for selected environmental parameters
including: Winter (November-February) total bioavailable phosphorus (TBP) loading (mton); Spring (March-July) TBP loading;
July TBP loading; Spring dissolved inorganic nitrogen (DIN) loading (mton); Spring DIN:TBP molar ratios; July DIN:TBP molar
ratios; Winter sea surface temperature (SST, °C); Spring SST; Summer SST; proportion of Maumee River flow; maximum winter
ice cover (%); and day of year (DOY) of maximum ice extent.

Minimum Maximum Mean St. dev. Median
Winter TBP (mton) 65.5 665.1 310.3 187.7 279.4
Spring TBP (mton) 89.4 722.1 344.2 154.7 314.4
Jul. TBP (mton) 1.3 215.6 40.7 58.3 9.7
Spring DIN (mton) 3081 32484 17488 6881 15984
Spring DIN:TBP 69 182 118 33 122
Jul. DIN:TBP 1 324 90 69 93
Winter SST (oC) 1.20 4.34 242 0.76 2.3
Spring SST (oC) 15.29 19.28 17.23 1.00 17.3
Summer SST (oC) 21.40 24.41 22.55 0.88 22.4
Proportion Maumee Flow (%) 66 85 77 4 77.4
Max Ice Cover (%) 14 98 75 32 93
DOY Max. Ice 3 70 43 16 40




