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Learning Objectives

* Introduce the RMC-RFA software

* Provide an overview of model
= Setup
= |nputs
= Analyses
= Reservoir models
=  Simulations

US Army Corps
of Engineerse
Dam and Levee

U.S. ARMY Safety Programs



RMC-RFA Software
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Want to learn more about dam and levee safety?

USACE has a wide variety of training courses for dam and levee safety activities within the broader context of risk
management that are targeted towards all audiences.

Explore Training
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Framework of RMC-RFA
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Customization

e EMC-RFA 1.1.0 [C\Users\H2EDEDS # rvc-rea settings

File

Prnject |I"Ip|...|t Data Anal  application | pefauts Messages

New Project ...
Open Project ...
Recent Projects

Save Project
Save Project As ...

Compress Project File

Restore from Backup

RMC-RFA Settings ...

B & R EE &848

Exit

File Size Management

(41 Compress projectfile on close

Backup & Recovery

] Create AutoRecover backup every .

Window
] Save window layout on close

8 RMC-RFA Settings

Application Defaults Messages

Project Location: |C:\Users\H2EDEDSK\Documents

2 minutes {5} RMC-RFA Settings

Application Defaults Messages

Beep when a message occurs
[ Notes

[41 Warnings
M Erors

Cancel Message text color

Notes: |- Elue

X Warnings: |- DarkOrange

Errors: I. Red

Unit System: [U.S. Customary System

Decimal Digits
Flow: [0 =
Elevation: 2 |

Storage: 0 2

Cancel

Cancel
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Create a Project

@ RMC-RFA 1.1.0

B RMC-RFA 1.1.0

File | Project InputData Anab
o New Project ...
1@ Open Project ...
&%) Recent Projects »
a Dy 4
e Proje
¢ Restore from Backup
¢ RMC-RFA Settings ...
El] Exit

Simulations Help

@ Create New Project

Mame:

U.S. ARMY

Description: @ Create New Project
Unit System: |U.S. Customa
4 - ] Name: |Example Dam
Project Location: C-\Users\HZ2EI , : —
Description: |Example Dam. Example River Watershed
Unit System: |U.S. Customary System
Project Location: C:\Users\H2EDEDSK\Documents &

Cancel
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Adding Project Components

Q RMC-RFA 1.1 0 [C\Users\QORMCDAM\Documents\Example Dam.rfasglite] - -
File Project. InputData Analyses Reservoir Models Simulations = Help
SRR . File Project | InputData | Analyses Reservoir Models Simulations Help
) Example Dam I O .
v Input Data I e =
Discharge Gage : =) |% NE’W wE " DISChar’gE GagE
Inflow Hydrograph L

s s Example D% 9¢ Manager . Inflow Hydrograph
v Analyses 3
Flood Seasonality LY |nput DEL[a : StﬂgE GEQE

Reservoir Starting Stage Duration

Empirical Frequency Curve

Discharge Gage

N

Volume Frequency Curve

Reservoir Models
Simulations

Inflow Hydrograph

. Example Dam

hd Input Data
Discharge Gar—
Inflow Hydmg! L-f!'r' New ...
SHacyes ey ‘ O Manager

Volume Frequorerour
v [, Analyses
Flood Seasonality

Resemnvoir Starting Stage Duration

Empirical Frequency Curve
Reservoir Models

Simulations
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Input Data

ﬂ RMC-RFA 1.1.0 [C\Users\QORMCDAM\Documents\Blakely Mountain\Blakely Mountain Dam.rfa.sqlite]

File Project

=B

Input Data  Analyses

Reservoir Models

Simulations  Help

E Blakely Mountain Dam
v [ oot Data
£ Diacharne Gane
Inflows Hyudrnaranh

i+ Volume Freauency Cur e
N “arvr—
> 51 Flood Seasonality
> 1 Reservoir Starting Stage Duration
> |5 Empirical Frequency Curve
» [ Resenvoir Models
> 5 Simulations

—
u Volume Frequency Curve [-FINAL B | ” (53 l bg
0@
Narme: J
Description: IFinal BestFit curve using Bayesian analysis (Smith) - systematic, historical, paleo. regional skew, and causal data b ‘
Parameters Plot
Probability Distribution: ~|Log Pearson Type lll (LPIl) “| ‘
Retum Period
Mean (of log): 44090 | & -
S. o (=} g 8. é g = g
- . = S o = = = = = = =
Standard Deviation (of log): |0.2250 | o : 1
Skew (of log): |-0.2365 | %] 90% Uncertainty Bounds
Effective Record Length: |532 | {A — User-Defined Curve
Duration (DAYS): [3 |
B> Compute 100,000 7
Tabular Results g /
Return z Median C /
Period Probability Upper (0.95) (0.50} Lower (0.05) g
2.000.000 5E-07 289.834 206.267 150.329 o /
1.000.000 1E-06 271507 196.924 145,796 10,000 =
500,000 2E-06 253,982 187,636 141,193
200,000 5E-06 231,712 175,445 134,735
100.000 1E-05 215.865 166.280 129620 |
) 000 Sy (O S e 157 15¢ et
20.000 5E-05 180.662 145,264 117.741 1.000
10.000 0.0001 166.637 136.309 112.440 099 09 05 01 0.01 0001 1E4 1E-5 1E6 1E-7
5000 0.0002 153,109 127415 106,888 Annual Exceedance Probability
2000 nnons 135602 115748 99 260 . .
a X
i ] [11:01:42] NOTE: The RMC-RFA Project [Blakely Mountain Dam] was opened successfully. ~
i ] [11:06:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
0 [11:11:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
i ] [11:16:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam]
Li ] [11:21:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam]
v
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Analyses

ﬁ RMC-RFA 1.1.0 [C\Users\QORMCDAM\Documents\Blakely Mountain\Blakely Mountain Dam.rfa.sqlite] — X
File Project InputData Analyses ReservoirModels Simulations Help
&R |
E Blakely Mountain Dam m.i Empirical Frequency Curve [Empirical Stage-Frequency] =) | e |[ =]
~ [ Input Data - 7
> 5 Discharge Gage
B e o Name: ]
> [ Stage Gage Description: I hd |
> |5 Volume Frequency Curve
v B Acal Parameters Plot
3 =R Lo Select Gage Type: ‘Stage Gage V‘ :
. —— Retumn Period
7 Select Gage: |-FINAL Blakely Elevation 1970-2018
> |+ Empirical Frequency Curve ‘ i ‘ 1.01 11 2 10 100 1.000
y S i——— Duration (DAYS): |1 | A
> 5 Simulati
| vimdstens Plotting Position Formula: | Weibull (A and B = 0) ~|
Year Specification: ‘Water Year (starts Oct 1) v ‘ 590.00
B> Compute
Tabular Results e e
Plotting A e
Rank Position Stage (FT) Date E' ‘..
1 0.0200000 590.10 12/5/1983 & ."
2 00400000 |  588.10 5162009 | @ sg200
3 0.0600000 587.40 5/23/1990
4 0.0800000 587.00 11/311985
6/3/2013 [ ]
5 0.1000000 586.96 578.00 -~ ate
6 0.1200000 586.93 5/26/2011 *
7 0.1400000 586.09 5/2712015
8 0.1600000 585.90 12/31/1988
9 01800000 585.87 1213012016 AL
: = 0.99 09 05 01 0.01 0.001
000000 12111997 3
19 gz ik Annusl Exceedance Probability
1 0.2200000 585.04 411272008 < .
o X
i ] [11:01:42] NOTE: The RMC-RFA Project [Blakely Mountain Dam] was opened successfully. ~
0 [11:06:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
0 [11:11:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
i ] [11:16:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam]
Li ] [11:21:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam]
v
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Reservoir Models

@ RMC-RFA 1.1.0 [C\Users\QORMCDAM\Documents\Blakely Mountain\Blakely Mountain Dam.rfa.sqlite] — X
File Project InputData Analyses ReservoirModels Simulations Help

E Blakely Mountain Dam k= D%f: oir Model [-FINAL Calibrated Operations_Adopted] = ”W@JLE
~ | Input Data —

{1 Discharge Gage
=0 Inflow Hydrograph
[

i Stage Gage
{55 Volume Frequency Curve
v i Analyses
"] Flood Seasonality
» 71 Reservoir Starting Stage Duration
[~ S ~ Curve

i Reservoir Models
1 Simulations

Name: |-FINAL Calibrated Operations_Adopted

Description Lbas‘id on top 10 - outliers. updated io survey data. calibrated beiow 580
Reservoir Data Plot
Stage-Storage-Discharge Function Reservoir Features

Ordinate Stage (FT) (S;?;t??r‘; DI?;:;')QE .
1 56500 | 1670000 | 0 /
2 56648 | 1719000 | 0
3 56773 | 1.761.500 0 e}
4 56844 | 1.786.000 0
5 57000 | 1851600 | 0 £
6 57049 | 1.867.200 0 &
* 57163 | 1,905,100 0 @
8 57292 | 1850100 0 53500 -
9 i 57427 -} 1,998,300 0
10 575.64 2.049.000 0
1 57705 | 2102400 0
12 57748 | 2118700 0
13 578.39 2,154 200 1]
T 565.00 T T T T T
4 57944 2,195,800 0 1.670.000 2.170.000 2,670.000 3.170.000 3.670.000 4.170.000
15 58043 1 2,235,700 0 Storage (AC-FT)
16 581.38 | 2.274.200 0
17 58249 | 2320100 | 0 M — Stagevs-Storage & e Spillway =531.70FT & —— Inflow Design Flood = 610.20 FT
18 58343 | 2359600 | 0 (A === TopofDam=61570FT
19 584 51 ‘ 2.405.500 0 ud
g X
i ] [11:01:42] NOTE: The RMC-RFA Project [Blakely Mountain Dam] was opened successfully.
i ] [11:06:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
0 [11:11:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
i ] [11:168:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam]
Li ] [11:21:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam]
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Run a Simulation

Q RMC-RFA 1.1.0 [C\Users\QORMCDAM\Documents\Blakely Mountain\Blakely Mountain Dam.rfa.sqlite] — X
File Project InputData Analyses ReservoirModels Simulations Help
%6 E
[ Blakely Mountain Dam ) Simulation [-FINAL (F) BestFit Loading Curve] [ 97‘1@7”5 |
~ ¢ Input Data 1 @ -
{1 Discharge Gage -
(5 nflow Hycrograph Name: [-FINAL (F) BestFit Loading Curve |
» 7 Stage Gage Description: |FINAL LOADING CURVE (full uncertainty) using BestFit VDF v |
{55 Volume Frequency Curve
v [E Analyses Simulation Tabular Results
=1 Flood Seasonality Sort Results By - | [4 4 10f 1,000 (]
E : 2:1::’;‘: ::::Jnegni"ag:rv[:urauon Realizatiol® E M Std Sk Jnlﬂow Flood Starting h Peak Di Piak D‘i,sc‘:harge .
Cmmo o ealizatiot®, vent lean Dt ew t%:g\)c Saniin Stage (FT) Hydrograpl Stage (FT) ischarge : ‘olume
/1 Simulations 1 441 | 02267 | 03121 28773 M | 5732 |Pwr o Bt
i | E | ; ay . | Inflow H.. | 583.02 1F  SortDescending
1 2 441 | 02267 A 28610 April 57703 | 2015Flcod | 58138 T T U
1 3 4.41 | 0.2267 |3 28447 March 576.26 |PMFinflow H.. | 581.06 0/ Sort Descending i
1 4 441 | 0.2267 | b3 28285 May 574.9 | 1982Flood | 579.3 0 0
1| s 441 | 0267 | 03121 | 2012 | December | 57557 |PMFinflowH.| 58036 0 0
1 6 441 | 0.2267 | 3 27960 June 574.5 1927 Flood 579.18 0 0
1 Z 441 | 0.2267 |03 27798 May 578.19 1982 Flood 5823 0 0
1 8 441 ] 0.2267 | 3 27635 December 569.97 2015 Flood 574.8 0 0
1 9 441 | 0.2267 | a3 27473 December 572.35 1927 Flood 577.14 0 0
1 10 441 ] 0.2267 | b3 27311 May 579.67 2015 Flocd 583.69 0 0
1 1 441 0.2267 -0.3121 27149 April 580.01 2015 Flood 583.98 0 0
1 12 441 | 02267 | 03121 26988 May 577.39 1927 Flood 581.71 0 0
1 13 441 | 0.2267 | a3 26826 April 577.64 | 1927Flood | 581.91 0 0
1 14 441 0.2267 | 032 26664 July 577.92 | PMF Inflow H... | 582.31 0 0
1 15 6:41 02267 | 03 26503 May 578.19 2015Flood | 58217 0 0
1 16 441 | 0.2267 |3 26341 December 577.31 1927 Flood 581.54 0 0
1 17 441 0.2267 -0.3121 26180 December 574.15 1927 Flood 578.57 0 0
1 18 441 | 0.2267 ] -0.3121 26019 May 577.71 1927 Flood 581.86 1] 0 V] v
g X
i ] [11:01:42] NOTE: The RMC-RFA Project [Blakely Mountain Dam] was opened successfully. o]
i ] [11:06:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
0 [11:11:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
i ] [11:168:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam]
Li ] [11:21:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam] .
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RMC-RFA

ﬁ RMC-RFA 1.1.0 [C\Users\QORMCDAM\Documents\Blakely Mountain\Blakely Mountain Dam.rfa.sqlite]

File Project InputData Analyses ReservoirModels Simulations Help
5B R
[ Blakely Mountain Dam O Simulation [-FINAL (F) BestFit Loading Curve] [= & |[=]
~ [ Input Data i @—A
» [ Discharge Gage :
o Ao Name: |-FINAL (F) BestFit Loading Curve \
» ] Stage Gage Description: IFENAL LOADING CURVE (full uncertainty) using BestFit VOF v w

> |5 Volume Frequency Curve
v [ Analyses
> |5 Flood Seasonality
> [ Resenvoir Starting Stage Duration
> i+ Empirical Frequency Curve
» 7] Reservoir Models

> I Simulations

Simulation Tabular Results
Input Parameters  Simulation Settings Output Options

Statistical Parameters

Volume Frequency Curve: |-FINAL BestFit v|

Frequency Curve Plots  Simulated Input Plots ~ Sensitivity Plots  Routed Hydrograph Plots

Frequency Curve Plot ~ | Empirical Frequency Curve ~ ]

11 2

Return Period
10

100 1000 10K 100K 1M 10M

——'—“'—-——-

09 05

0.1

0.01 0.001 1E4 1E5 1E6 1E-7

Annual Exceedance Probability

i --- TopofDam=61570FT kA — Inflow Design Flocd =61020FT k8 —— Median Curve

Spillway =59170FT A

90% Uncertainty Bounds

A — Expected Curve

Flood Seasonality Analysis: |-FINAL Stage Seasonality - Annu | 101
624.00
Starting Stage Duration Analysis: l—FlNAL Stage Duration ~ |
. 611.60
Reservoir Model
Select Reservoir Model: |-FINAL Calibrated Operations_Ac |
59920
i
Inflow Hydrographs @
Hydogrep : . & 586.80
Hydrograph Simulate Weight
1927 Flood %] 1.00
574.40
1882 Flood %) 1.00
2015 Flood || 1.00
PMF Inflow Hydrograph %] 1.00 552'003 08
A e
B> simulate | [ Caneel
B X
i ] [11:26:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
0 [11:31:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
i ] [11:36:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
i ] [11:41:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam]
i ] [11:46:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam]

> |

U.S. ARMY

12

US Army Corps
of Engineerse
Dam and Levee
Safety Programs



@ Questions



	Introduction to RMC-RFA Software�DLS-114, Module 2.0 
	Learning Objectives
	RMC-RFA Software
	Framework of RMC-RFA
	Customization
	Create a Project
	Adding Project Components
	Input Data
	Analyses
	Reservoir Models
	Run a Simulation
	RMC-RFA
	Questions

