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Project Motivation

> Goal: Alert producers of future risky conditions for
spreading manure to reduce contaminated runoff

> No standardized, real-time method exists alerting
producers of predicted runoff risk

» Some States use only QPF, don’t account for snowmelt or soil moisture
» No organization is producing forecasts regularly in real-time
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» Other methods are heavy on site-specifics, but don’t include weather info
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» Great example of using existing NWS capabilities for DSS

» 5 day QPF twice a day, SAC-SMA allows for constant soil moisture
approximation, SNOW-17 handles snow melt conditions
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» Example of how NOAA & NWS can help with water quality support



Project Development

> Define what a simulated runoff event is

» 3 criteria used and all must be met for an event:
» SAC-SMA Interflow runoff component exists
> RAIM present (Rain and/or melt)
» UZTWD =0  (Upper Zone Tension Water Deficit)

> Generate list of simulated events for NWS basins using
historical temp & precip data
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> Evaluate the model by comparing historical simulated

events with observed runoff events
> 4 field scale basins and 7 small USGS watersheds
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> Simultaneously pushing real-time runoff event lists for TR
basins in WI to DATCP for webpage development




Project Perspective

> Scale is a known factor with this approach

> Fields are in acres, some NWS basins are 100s of mi?

> Important assumption must be communicated:

> This approach will never produce perfect prediction
» One farm may have runoff, the next one may not
» Rainfall patterns, differences in snowpack distribution, etc.

» User must combine knowledge of local conditions with forecast
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> It is hoped that over time the model will be an accurate i
predictor of average field scale conditions (and associated @
runoff events) in a given basin
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Initial Results

> Field Plot: %Hit=79 % Miss=21 %FA=68

» USGS Basin: % Hit=64 % Miss=36 % FA=44

» Encouraging results overall
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> |Is there anything we can do about the high false alarms
when comparing to the field scale?
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Mitigating False Alarms

> The exceedence probabilities of the simulated hits and
false alarms for each basin were plotted

» Chose the event runoff value where the maximum difference occurred

» That runoff value was cross referenced with that basin’s
historical distribution

» The corresponding exceedence value was chosen as the basin threshold
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» The median of the 11 basin thresholds was designated as the
universal basin threshold to be applied to all Wisconsin
basins

> Corresponding historical event runoff used to stratify real time events “~<_A
into risk categories
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Mitigating False Alarms

Exceedence Probabilities of Simulated Hit & False Alarm Runoff Events
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Mitigating False Alarms

> Exceedence thresholds were very similar for both scales

ol- > Field scale = 0.39
HHE > USGS basins = 0.40
(O He)
Wl [ > Universal Threshold chosen = 0.40
S E
a|¢ : : < A :
== » How does applying a threshold impact historical comparison?
Tl
15 S > Before...
318 > Field Plot: % Hit=79 % Miss=21 % FA=068
P > USGS Basin: % Hit = 64 % Miss =36 % FA = 44
> After...
> Field Plot: % Hit =64 % Miss =36 % FA =49

» USGS Basin: % Hit =45 9% Miss=55 % FA =33




Putting Misses in Context

> Field scale still within reason (36%)

> USGS basin scale is alarming at first, however:

g1z » Events are derived from Base flow Index

§ Qg. > Best approximation: not a ground truth event like at field scale
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% é > Distinct separation between median observed hit and
= B miss event runoff

§ g > Field Scale Hits: 2.44 mm  Miss: 0.50 mm
‘_ _%U_ §_ » USGS Scale Hits: 553 mm  Miss: 0.30 mm

_— > Combined Hits: 3.67 mm  Miss: 0.39 mm

> Field scale hits are 5x larger than misses. USGS scale are 18x |
larger. Combined there is a 10x magnitude difference.



Overall Impact of Threshold

> Threshold applied to historical records of 214 basins in
or near Wisconsin

>

§ S > (50+ years/basin = > 12,000 years total summarized)
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g ¢ » Three categories defined:

= :m > CAT 1: No runoff events
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2ls > CAT2: Runoff events below basin threshold
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.%U. < » CAT3: Runoff events > basin threshold
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> % of time in each category:

» CAT1: 90%
» CAT2: 4%

» CAT3: 6%




Real-time Product

> Real Time MMAS Webpage

Sun Nov 28 06:00:00 CST 2010| » The WEbpage is a UniverSity
e i of Wisconsin & WI DATCP

High Runoff Risk ‘@ jOint Venture

®Today ©O29 Novermber O30 Novermnber

» NCRFC sends them data files
once daily (soon to be twice)

> They include extra 72 hour
restriction on the basins

» Each basin looks ahead 3 days
for a runoff event over threshold
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http://mmas-mapping.soils.wisc.edu/gs2/jsp/runoffrisk.jsp

Next Steps

> Significance of observed miss magnitude

> Acceptable at those levels?

> Monitor product performance
> Begin tracking how often each basin produces runoff with real-time input
> Are there outlier basins that respond too much, not often enough
» Adjust basin thresholds if necessary
> Highlight basin recalibration needs
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» Support DATCP as product is introduced to the public

> Attend manure producer/spreader meetings?
> Help update documentation for website




Process Flow Chart

North Central River Forecast Center Runoff Risk Model
for the Manure Management Advisory System (MMAS)

Historical Comparison

Observed Data Simulated Data
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- 4 Discovery and/or Pioneer - Selected 7 USGS gauged watersheds be-
Farm sites from across the tween 1025 mi’ from across the state
state were used
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Index software to extract base flow and
identify events

- Three base flow thresholds were used to
create 3 different datasets: 80%, 85%, 90%

Generate Simulated Events

Collect Simulated Data
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Observed Event List

- Extract

SAC-SMA interflow time series.
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Determine Simulated Runoff Events.

Complete Comparison > are met:

o vt 50 Real Time Product
RAIM >0 (only use runoff whan rain or snowmel occurs)
3. UZTWD =0 (only use runoff when top soil layer is saturated)

off events for each basin

- Analysis produces:

1. Simulated hits - Events begin when conditions 2 & 3 are satisfied and 1 occurs Operational Input
2. Simulated false atarms
3. Observed hits - Events end when either 2 or 3 become false or runoff goes from "
4. Observed misses. non-zero o zero ot
- Summary statistics of the two runoff time series for each basin oL v e . valuate river model when|
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Check for snowmelt events and flag runoff event as 1 of 3 catego-
Adjust Simulated Events fizat

Mitigate High False Alarm Rate

I National Weather Service

+ Modify event start date back 6 hous
- Time steps encompass previous 6 hours from their name.
- 182 time step covers 12— 182 0 start should be 122

Generate Event Runoff Exceedence Probabilities for, + Add additional 6—hour extension to the end of the event as a
Simulated Hits and False Alarms for Each Basin buffer to account for kag of water routed to outlet

Produce Real Time Event Output

tist of runoff

alarm and hit curves was noted

enter (NCRFC)
. See example of exceedence graph below:

Simulated Event List o o d

- Future plans are for the NCRFC to generste the output file twice a

Once at 1100 local and again around 2200 local. This will pro- ATMOS;
o s P s,
B3 Exceedence Probabilities of Simulated Event Runoff >
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| _SSnay | . ot runoft
2008). See example below Incorporate Basin Specific Thresholds

- Evant runoff threshokds are applied the runoff avents for each basin|

+ Lowrisk s

ssigned to basins with no events in the next 3 days.

S - Moderate risk s sssigned 1o basins when the largest event is

Determining an Event Runoff Threshold N below the runoff threshold for that basin

- THis runoff value was then compared to the basin historical ex- f
ceedence probability curve |

risk is assigned when there is a foracast runoff event that
s larger than the id

MMAS Webpage Updated
1

will be spplied to all basins in the state of Wisconsin for the real
time MMAS website.

runoff value Is designated

Basin Thresholds




