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vicinity of the Old River Complex. Computed using ISSDOTv2
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Field Investigations
Bed-load Measurements
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Presenter
Presentation Notes
Multi-beam survey map shows sand dunes on the bottom of the Mississippi River downstream of the Vicksburg Bridges during the Flood of 2011.  The larger dunes were 250 feet long and 15-20 feet high.
CHL developed process, ISSDOTv2, uses multi-beam survey technology to remotely measure bed-load transport rates along the bottom of the river.
ISSDOTv2 was used at Old River to develop a bed-load rating curve for the Mississippi River (upper left plot).
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2011 Flood: Shoaling at Auxiliary
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Presenter
Presentation Notes
Main image is predicted bed elevation in the model after 14 days at peak flood flow
Inset image is observed bed elevation
Note: model was not run for the observed hydrograph: this was a screening run, so we just ran an approximate high flow continuously.  Hence, the difference in the spatial location of the shoal may be partly attributable to this.
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Watershed Management:
Kishwaukee Watershed
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Minnesota River Basin:
Watershed Problems

Excessive sediment Environmental health: fecal coli.
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Where is the TSS coming from?

= TSS From Fields: 18%
= TSS From Streams: 82%

Mulla et al. 2009 ERDC
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Minnesota River Basin: Wetlands In

Current Depressional and Riverine Restorable Depressional Wetlands
Wetlands Data from MN DNR

80% Reduction in Wetland Area [MPCA 2009] ER D C
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Life Cycle Watershed Modeling:
FYSSI Overview

» Goal: Model sediment budget over project lifetime

= Designed to use a high-resolution watershed model to deliver project-lifetime
sediment loadings

» Select ranges of parameters of interest

|
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Rainfall duration (e.g. 30 min, 2, 6, 24 hr)

Rainfall return period (e.g. 6 mo, 1, 2, 5, 10, 50,100 year)
Antecedent Soil Moisture (e.g. 10%, 30%, 50%, 70%, 90%)
Season of Year (cover, etc.) (e.g. summer, winter)

= Create a database of GSSHA runs

| 2

e.g. 4x6x5x2=240 runs

» Generate a sequence of storm events for one year, aggregate results from GSSHA

runs

|

Do that for each year of the project (e.g. 30 years)

Eo that 1000 times, compute median, +/- 1, 2 standard deviations for each ﬁear.
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FYSSI
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Example Output

Statistical Cumulative Yield
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Long-term Weather Modeling:
Stochastic Weather Generator
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Algorithms

= Precipitation

» Occurrence/Amount Uetaries] Ba

Generator (kernel density Input
estimation)

» Hourly disaggregation: Markov
model vs. Event Distribution Precipitation Temperature
model Generator Generator

= Temperature
» Daily combined model

(sinusoid, AR[1], residual) Cloud Cover, Relative
Humidity, Pressure,
» Hourly conditional k-NN model - LUTIE EpR0e
= QOther parameters Direct
. . Radiation, Total
» Euclidean distance Radiation

comparison conditioned on

precipitation
2irect/TotaI Radiation ER D C

BUILDINgSTB%@k resamp"ng Innovative solutions for a safer, better world
UNCLASSIFIED / FOUO




Extreme Flow Frequency Project
Vision/Background
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Spiral 3: End of FY18

Flow Modeling
MetVue Workflow Software
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