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Learning Objectives

* |[dentify 4 types of
data necessary for an
RMC-RFA project

e Discuss how these
data types fit into the
RMC-RFA framework

« Demonstrate how to
input the data into the
RMC-RFA model
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Check Your Data

HHIHII

HHIIIII

WHHH
L
ITTY

L
[ TTTW
L
[ TT
HHIIHI

Duplicate Missing

Incorrect
data data

Inaccurate
data

data

4

US Army Corps
of Engineers.
Dam and Levee
Safety Programs

U.S. ARMY




Example Data

Erroneous data
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ischarge Gage

@ RMC-RFA 1.1.0 [C:\Users\QORMCDAM\Documents\Blakely Mountain\Blakely Mountain Dam.rfa.sglite] = had

File Project |InputData Analyses Reservoir Models Simulations Help

B@E |
[ Blakely Mountain Dam &= Discharge Gage [Blake [=1 @_I\_ =
v |y Input Data = b @_A
v |5 Discharge Gage ]
2 Blakely Inflow s | Blokely Inflow |
7 Inflow Hydrograph Description: [T day calculated b, & ]
W0, e cige Time Window Plot
I Volume Frequency Curve 3
v [ Analyses StatDate: [ 11 171961 [~ | | StartTime: 0000 -
5 Flood Seasonaliy EndDate: | 9302018 I~ | | EndTime: 0000
[*J Reservoir Starting Stage Dur:
|1 Empirical Frequency Curve Time Step: _ 1-Day 140,000
" Reservoir Models
[i-% Simulations
Input Data Table 120,000
| Ordinate Date Time Flow (CFS) A
\ 1 11961 | 00:00 3720 |
[ [ I T 100,000+
| 2 1/2/1961 | 00:00 | 3756 .
\ 3 1311961 | 0000 6.238 g
‘ 4 141 : 2177 5 80,000
| + 3
\ 5 2,061 s
\ 8 1176 | 60,000
\ 7 2541
‘ : | e | 40,000
} 9 : 1510
\ 10 110/1961 ; 1,500
| T T 20,000 I
| 1 11111961 00:00 0 |
\ 12 1121961 00:00 915 : .
| [ 0
! 13 1131961 ! 00:00 4 1.128 11171969 1711980 11199 1172002 1172013
\ 14 1/14/1961 00:00 807
' + Date
\ 15 1151961 00:00 2337 |
! v
B &K
i ] [11:46:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam] ~
(i ] [11:51:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
0 [11:56:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
i ] [12:01:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
i ] [12:06:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
v
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Stage Gage

a RMC-RFA 1.1.0 [C\Users\QORMCDAM\Documents\Blakely Mountain\Blakely Mountain Dam.rfa.sqlite] X
File Project |InputData Analyses Reservoir Models Simulations Help
B&E |
m——
[ Blakely Mountain Dam [@ Stage Gage [-FINAL Blakely Elevation 1970-2018] (=& =]
v [ Input Data B 9—4\
~ [} Discharge Gage . .
oy Name: |-FINAL Blakely Elevation 1970-2018 \
> [ Inflow Hydrograph Description: [ v ‘
v [ Stage Gage ) .
[ -FINAL Blakely Elevation 1970-2018 e Wik it
> [ Volume Frequency Curve StartDate: | 7/ 11970 @~ | StarTime: 00:00 o
v Aol EndDate: | 9302018 [~ |  EndTime: 00.00
> |5 Flood Seasonality c
> 1 Reservoir Starting Stage Duration Time Step:  1-Day [7] Resize Table J
> =1 Empirical Frequency Curve 590.00
» [ Resenvoir Models S ———
> [ Simulations s
Ordinate Date Time Stage (FT) *
1 1111970 00:00 572.70 Zidih
2 | 11211970 00:00 572.50
3 | wem | oo | sma E
4 | 1anem0 00:00 57220 = AN
5 | 151970 0000 | 57200 2
6 | 161970 00:00 572.00
7 171870 00:00 571.80 S
8 | 1811970 00:00 571.70
9 | 11911970 00:00 | 571.50
10 | 1101970 00:00 571.20 il
1 | 1111970 00:00 571.10
12 11211970 00:00 571.10
13 1131870 00:00 570.90 = 3 ! : ; ’
: : 111197 1/1/1980 1/1/1989 1171998 1/1/2007 1/1/2016
14 | 1141970 00:00 570.60
Date
15 | 1nsie70 00:00 57040 |, v
B X
i ) [1201:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam]. A
o [12:06:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
© 11211421 NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam.
© [121642] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
(i ] [12:21:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
v
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Inflow Hydrograph Selection
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Inflow Hydrograph Shapes Vary

—April 1927
—December 2015
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Inflow Hydrograph Data Sources

» Water control manuals

- Water management databases

* Project reports, design memoranda, or other design documents
* Post-flood reports

* USGS Instantaneous Data Archive

- USGS Water-Supply Papers
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Inflow Hydrograph Data Input

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

File Project |InputData Analyses Reservoir Models Simulations Help

B=RE
j, Blakely Mountain Dam n, = _@ | 22 ‘
v [ InputData ] €@ -
= Discharge Gage . - 2015 Flood I
v [ Inflow Hydrograph a2
|A\. 1927 Flood Description: |Occured in the winter Dec-Jan 2015 to 2016 A I
|\, 1982 Flood ]
I (|
;{\ 2015 Flood Time Window _ ) Plot
|A\L PMF Inflow Hydrograph Start Date: |12/27/2015 @~ | Start Time: |00:00 ~ ‘ 200,000
5 Siage Gage EndDate: (12302015 [~ |  EndTime: [12:00 v
-4 Volume Frequency Curve
v [ Analyses Time Step: |1-Hr M [7] Resize Table
|1 Flood Seasonality
i+ Resenvoir Starting Stage Duration | Data Tab
i+ Empirical Frequency Curve SRR RN e 150.000
IS Resenvuir Models Ordinate { Date Time | Flow (CFS) a
y Simulations 1 12/27/2015 | 00:00 6.720
2 12/27/2015 01:00 6.690 —
3 122712015 02:00 5,322 E
< 100,000
4 1212772015 | 03:00 | 5.294 z &
5 5,268 [
6 6.710
7 6.688
8 6.669 50,000
9 7.988
10 12/271201 : 7.973
1 12/27/2015 10:00 9.298
12 12/27/12015 11:00 | 7.950 0
. T T T
13 1272712015 12:00 17.300 12/27/2015 12/28/2015 12/29/2015 12/30/2015
14 12/27/2015 13:00 17.296 ot
15 12/27/2015 14:00 11,945 o G
g X
i ] [12:31:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam] ~
@ [123642] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam).
i ] [12:41:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam).
i ] [12:46:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam]
i ] [12:51:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam]
v
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How RMC-RFA Scales Inflow Hydrographs

Fraction of Maximum 3-day Volume
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How RMC-RFA Scales Inflow

Hydrographs

G17 - fr | =AVERAGE(E6:E17)

A B L ¢ D | E | F G

_ 300000

Days {[)I-Irg:jr]:}ce Date *Time Flow 3-day volume
3
4 1 4/20/1927 0:00 5,000 250000
5 | 2 4/20/1927 600 8387
6 3 4/20/1927 12:00 41,963
7] 1 4 4/20/1927 18:00 77,922 - 200000
8 | 5 4/21/1927 0:00 104,441 S
9 6 4/21/1927 6:00 126,786 —
10 7 4/21/1927 12:00 121,766 2 150000
1, 2 8 4/21/1927 18:00 102,177 q_e
12 9 4/22/1927 0:00 81,899 c
13 | 10 4/22/1927 6:00 57,290 — 100000
14 11 4/22/1927 12:00 37,288
15 3 12 4/22/1927 18:00 24,383 65,775
16 13 4/23/1927 0:00 16,242 66,712 50000
17 14 4/23/1927 600 10,592 1) Maximum Volume |2 | [ 66,896]
18 15 4/23/1927 12:00 9,184 64,164
19 4 16 4/23/1927 1800 7,412 58,288 0
20 | 17 4/24/1927 0:00 6,162 50,098
21 | 18 4/24/1927 600 5345 39,978
22 | 19 4/24/1927 12:00 4,617 30,216
23 5 20 4/24/1927 18:00 4,036 22,038
24 | 21 4/25/1927 0:00 3,455 15,501
25 | 22 4/25/1927 6:00 2,884 10,967
26 | 23 4/25/1927 12:00 2,422 r 8,061
27 6 24 4/25/1927 18:00 2,047 r 6,200
28 | 25 4/26/1927 0:00 1,732 r 4,991
29

d Hydrograph
Scaled Peak

Example of Scal

Observed Peak
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Volume Frequency Curve

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

— X
File Project InputData Analyses Reservoir Models Simulations Help
B@EE ,
[5J Blakely Mountain Dam = equen Ve [-FITOAL Bestrr =] e | = |
v iy InputData 173} @ A
-1 Discharge Gage P I Y- BogiEx ‘
{7 Inflow Hydrograph et s
i Stage Gage Description: IFinaI BestFit curve using Bayesian analysis (Smith) - systematic, historical, paleo, regional skew, and causal data b ol ‘
v [ Volume Frequency Curve — = =
|# -FINAL BestFit
LA BestFit- 1 Systematic Probability Distribution: | Log Pearson Type il (LP1I) vl |
m
|# BestFit- 2 Paleo . etk e
; 3 Mean (oflog): [4.4090 | -
|# BestFit- 3 Regional 5 - 8 g % g o =
|# EMA-weighted-B17B [Standard Deviation (of log): |0.2250 ‘ = = ~ = o & ¥ = e
1,000,000 T T
|# EMA-weighted-EMA e IS RS
o s Skew (oflog) |-02365 | A 90% Uncertainty Bounds T
§  Flood Seasonality Effective Record Length: ’532 ] A — User-Defined Curve
i~ Resenvoir Starting Stage Duration =z
; "% Empirical Frequency Curve Duration (DAYS): |3 ‘ //),.
i Reservoir Models boons
1 Simulations | - 100.000 =
Tabular Results o /
T s
Retu 3 Medi o
‘ Poriog  Probabiliy Upper(©95) S0 Lower (0.05) : /
| 2000000 | 5E-07 289834 | 206267 | 150.329 = /
| 1000000 | 1E-06 271507 | 196924 | 145796 10,000 =
|  500.000 2E-06 253982 | 187636 | 141193
| 200000 | sE-06 231712 | 175445 | 134735
| 100.000 1E-05 215.865 166.290 129.620
| 50,000 2E-05 200,149 157,194 124 458
| 20,000 5E-05 180.662 145,264 117741 1.000
| 10,000 0.0001 166.637 136,309 112,440 0.99 09 05 0.1 0.01 0001 1E4 1E5 1E6 1E-7
| 5000 0.0002 153,109 127415 106.888 Annual Excee%nce Probability
| 2000 0.0005 135602 | 115748 | 99.260 ™ v
g X
(i ] [13:31:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam] ~
i ] [13:36:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].
© [(13:41:42) NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam).
0 [13:46:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam]
(i ] [13:51:42] NOTE: [AutoRecover] A backup file was saved for RMC-RFA Project [Blakely Mountain Dam].

Parameters
Probability Distribution:

Mean (of log):

Standard Deviation (of log):

U.S. ARMY

Log Pearson Type Il (LPIII) e

Log Normal
Log Gumbel

Log Pearson Type lIl (LPIIl)
Log Generalized Extreme Value (GEV
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@ Questions
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