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Step 1: Identify the influential variables using Directed Information (DI) (Hu et al., 2018)

Input: X = { X4, Xo, ..., Xm}and Y

For all 193 false alarms

VX)X X ] 09/01/2012 0 0

DI(X, — YHXE,...,Xm)::liEP” o [log
n X1 X7 X }"‘|Xg]"’_|.---‘xe!a:'r_l 2.5~5mm
04/10/2013 36.0 1
National Water Model . . 5~10mm
: DI > MDL
» Figure 1: (a) an Edge-of-
I Field (EOF) measurement X —l G >10mm
Ik . site  where  manure
...+ applied 5-6 days before a . 0 50 100 150 200 250
~4/*  rain-on-snow runoff
event; (b) Harmful algal . . .
blooms (HABs) on Lake 3. Prediction of the magnitude of EOF runoff
Erie in July, 2019; (c)
Water quality of Lake Erie . . . g .
affected by HABS. (d) The Step 2: Predict the occurrence of an EOF event using boosted classification Trees (BCT) 16 16
RRAF for Wisconsi . o
iy 17c’)r 25 1%co?es)ln Tﬁg Influential variables Boosted Classification Trees (BCT) 14 . . 14

— o7 NOAA national water
v 05/01/201500:00. model (NWM).

» b Liomgng
460,001 - 1,200,000 (e)

Target

=
NI

Event: 93
10 Mean: 1.87mm

—
o

Need: To assess these runoff risks, an
enhancement of the existing runoff risk
assessment tools (e.g. the Runoff Risk
Advisory Forecast (RRAF) system) is needed
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1. Observations and Model Outputs

overfitting, we thus need to balance the miss and false alarm rate.

e Different sites can have different sets of influential variables, arising from
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across the upper Midwest and Great Lakes. Together with 72 out of 172 Training : Validation = 0% 1 30% statistical models, physical parameters need to be taken into account.
NWM outputs, these EOF measurements are used to train a statistical
model for each watershed.
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1. Influential Variables 2. Prediction of the occurrence of EOF runoff

For all 1530 daily measurements
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