Overview of Unsteady Flow
Modeling

Stanford Gibson, PhD
Hydrologic Engineering Center




Overview:
1. What is Unsteady Flow?

2. How is it different than Steady Flow?
3. Why would you use it?

4. Examples?
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Overview:

2. How is it different than Steady Flow?
i. Boundary Conditions
ii. Calibration
iii. Applications
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Example 1: Flood Attenuation

Hydrologic Routing Hydraulic Routing
Steady Flow Unsteady Flow
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Example 2: Tributary Timing

\ 0.4




Hydrologic Routing Example 2: Tributary Timing Hydraulic Routing
Steady Flow Unsteady Flow

Steady Flow : Unsteady Flow Stage(t) ‘ J



2. How is it different than Steady Flow?
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2. How is it different than Steady Flow?

Steady Calibration Unsteady
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2. How is it d
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fferent than Steady Flow?

Dams and Reservoirs:

* All - Volume Matters
* Operations —f(t)

* Specified

* Rules
e Dam Breach




2. How is it different than Steady Flow?
Applications
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2. How is it different than Steady Flow?
Applications

Rule Operations

Description: Divert flow out | e . sing & tw .rl-JI-:ute the lateral structure O p e ra t i O n a I R u I e S .

bstract™ (]

* Dam Operations
Lateral Gates

* Pumps

e Sediment

I Get the Hour of the Day
'Hour of Day' = Time:Hour of D

sed to prevent sudden ch
s:Structure. Total Flo

and the Time;
Lp the flow to divert.
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Unsteady Flow Examples

* Navigation Dam

* Lower Columbia River Tidal Flow

* Russian River Dambreak Model

* Allegheny/Ohio River Real Time Forecasting Model

e Operational Rules and Reservoir Flushing










Lower Columbia River Tidal Flow
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Russian River Dam Breach Model













Spencer Dam Reservoir Flushing Model
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Operation Rules

Rule Based Operations Rule FontSize: |10 «|[” Bold Font

<& Measured row Operation &

‘DS _Conc' = Cross Sections:Sediment Concentration(Miobrara River,Reach 1,179818.5,Val. .
Computed {H EC_RAS) ! 'SimTime' = Time:Hour of Simulation(Beginning of time step)
If (DS_Conc' = 30000) Then
I' If Concentration Exceeds "TMDL" Slowly Close Gate
Gate.Opening(Sluice Gate) =10
Gate Opening(TainterGates) = 0
I If concentration is less than the "TMDL" then go forward with release schedule
Else
If (SimTime' < 14) And (SimTime" = 7) Then
I 0.385 = 5 ftM13hrs which opens the gates at a constant rate over the first 13 hours
1 Gate.Opening(TainterGates) = 0.7 * "SimTime-7
12 Elself (SimTime' == 14) Then
13 Gate.Opening(TainterGated) = 4
14 End If
15 !
16 I' Open Flushing Gate after 13 hours of drawdown with the tainer gates
17 If (SimTime' = 14) Then

12 2atn DnnninalSlhaien 2atal — B

Concentration Threshold (e.g. TMDL)
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