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Learning Objectives

* Perform a reservoir starting stage duration analysis in RMC-RFA
» Perform an empirical frequency curve analysis in RMC-RFA
* Discuss how they will be used to inform the loading curve
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Reservoir Starting Stage Duration:

What is it? (1 of 2)

Stage (FT)

59500
590.00
k] =—— January
T k] =—— February
El = March
i~ B — April
580.00—{1
by B —— May
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Reservoir Starting Stage Duration:
What is it? (2 of 2)

=)

Name: |RSSD at Dam

Description: |

Analysis Tabular Results

Parameters

Select Stage Gage: .Dam Stages

v

Pool Change Threshold (FT): |2

Typical High Pool Duration (DAYS):

Stage Data Table

Ordinate

489
490
491
492
493
494
495
496
497
498
499
500
501
502
503

Date

3/6/1986
371986
3/8/1986
3/9/1986

| 31101986 |
3/11/11986
| 31121986 |

3/13/1986

31411986 |

31511986

| 311611986
311711986
| 3nan9se

3/19/1986

| 302011986 |

Aima A

Time
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00

An An

[10

Stage (FT)

1.080.90
1.080.70
1.080.10
1.079.60
1.079.20
1.081.50
1.081.20
1.080.10
1.080.70
1.091.80
1.102.70
1.088.30
1.092.40
1,085.50
1.079.20

 Anae ra

B> Compute

Starting
Stage (FT)

1.080.90
1.080.70
1.080.10
1.078.60
1.079.20

Plot

Stage Gage Duration Curves

Stage (FT)

1,130.00

1.120.00

1.110.00

1,100.00

1,090.00

1,080.00

1,070.00

EEE

i —— Stage Data
i — Starting Stage Data

T T T T
1/1/1986 1/1/1992 1/1/1998 1/1/2004
Date

T
1/1/2010

1/1/2016
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Add a New Reservoir Starting Stage Duration
Analysis

@ RMC-RFA 1.1.0 [C\Users\HZ2EDEDSK\Documents\EMC_Best

File

Project  Input Data

Analyses  Reservoir Models

s =3

W

j Flood Seasonality Demo

v [, Input Data

., Discharge Gage

.+ Inflow Hydrograph

.1 Stage Gage

1 Volume Frequency Curve

# 01-Day VDF
4 03-Day VDF
4 05-Day VDF
«# 07-Day VDF
# 09-Day VDF
A 15-Day VDF

v |, Analyses

_Flood Seaszonality

i+ Reservoir Starting Stage Duration
— . Cmprcat Frequency cove
—+ Reservoir Models
.+ Simulations

Name: ‘

Description: ‘

Analysis Tahylar Resylts

Parameters

Select Stage Gage: v

Pool Change Threshold (FT):

Typical High Pool Duration (DAYS): |

B> Compute
ge Data Table
Ordinate Date Time Stage (FT) S?;::T,:gﬂ

Plot
Stage Gage Duration Curves
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Reservoir Starting Stage Duration:

Parameters

Parameters

Select Stage Gage:

-FINAL Blakely Elevation 1970-2( ~

Pool Change Threshold (FT):

Typical High Pool Duration (DAYS):

28

2,00

»» Compute
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Reservoir Starting Stage Duration:
Pool Change Threshold

Parameters

Select Stage Gage: |-FINAL Blakely Elevation 1970-2( ~ s
Pool Change Threshold (FT): “2_[}[] -
Typical High Pool Duration (DAYS): |28 /k
w» Compute —
ay change < 2 feet
P GiR013 5262013 623013 6MG013 6162013 6232013 6502013 565.00 |

Date

113/20.. 1/27/20.. 2M0/20.. 2/24/20.. 3/10/20.. 3/24720.. 47772013 4/21/20..
Date
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Reservoir Starting Stage Duration:
High Pool Duration

=

MName: |Example

Description: |Example

Analysis Tabular Results

Parameters

Pool Change Threshold (FT): |D.50

Typical High Pocl Duration (DAYS): |2El

Select Stage Gage: |-FINAL Blakely Elevation 1970-2( - |

Stage Data Table
Ordinate Date
105 411511970
106 411611970
107 41711970
108 4/18/1970
109 4/19/1970
110 42011970
111 4/211970
112 4/22/1970
113 4/231970
114 4/24/1970
115 4/25/1970
116 42611970
117 412711970
118 42811970
118 4/29/1970
120 43011970

Time

00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00

Stage (FT)

573.40
57340
573.60
573.80
574.80
576.50
576.80
576.60
576.60
576.60
576.70
578.20
579.00
578.10
579.00
578.80

[ Compute

Starting
Stage (FT)

573.40
573.40
573.60

~

Plot

Stage Gage Duration Curves

Stage (FT)

587.97

58297

57797

572.97—

] — Stage Data

[l —— Starting Stage Data

567.97

T T
7n2mz 1/1/2013

T T T T
712013 1/1/2014 7i1/2014 1/1/2015
Date
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Reservoir Starting Stage Duration:

Compute

|.;|§|"|:3
F @

b f
Name: |-FJNAL Stage Duration
Description: |
Analysis Tabular Results
Parameters
Select Stage Gage: |-FINAL Blakely Elevation 1970-2( ~ |
Pool Change Threshold (FT): ‘Z.UD
Typical High Pool Duration (DAYS): |28
—_—p » Compute
Stage Data Table
y Starting | ®
Ordinate Date Time Stage (FT) Stage (FT)
(15855 5/29/2013 00:00 578.10 578.10
15856 | 5/30/2013 | 00:00 | 578.06 578.06
15857 5312013 | 00:00 580.20
15858 | 6/1/2013 | 0000 | 58276
15859 6/22013 | 00:00 | 58640
15860 6/32013 |  00:00 586.96
15861 6/412013 |  00:00 586.76
15862 6/5/2013 00:00 586.43
15863 6/612013 |  00:00 586.05
15864 | 6/7/2013 |  00:00 585.61
15865 | 6/8/2013 | 0000 | 58518
15866 6/9/2013 00:00 584.66
15867 | 6/10/2013 | 00:00 | 584.19
15868 6/11/2013 00:00 583.67
15869 | 6/12/2013 | 00:00 | 583.18
15870 6/13/2013 00:00 58264 5
\! ! ]

Plot

Stage Gage Duration Curves

Stage (FT)

595.00

590.00

585.00

580.00

575.00

v — Stage Data
kA — Starting Stage Data

3

13

117201 2/1/20 317201 4717201 517201 61201 7/1/201 81201 ©/1/201 107720 11120 12/1/20
3 3 3 3 3 3 3

Date

13 13
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US Army Corps
of Engineerse
Dam and Levee

U.S. ARMY Safety Programs



Reservoir Starting Stage Duration:

Plot (1 of 2)

Plot

Stage Gaod

Duration Curves

Stage (FT)

595.00
590.00—
E —— January
ity B —— February
A —— March
e~ B — April
520.00— "
bWy, B — May
™% B — June
B —— July
575.00—
E —— August
kA September
Cctobe
so00-{ e
E —— MNovember
Bl —— December
EEEDD T T T T T T T T T
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Reservoir Starting Stage Duration:
Plot (2 of 2)

Plot
Stage Gage Duration Curves

595.00

590.00

58500 \

520.00 May

Stage (FT)

575.00—

December

570.00—

565.00 T T T T T T T T T
0 10 20 30 40 50 60 70 g0 a0 100

Percent of Time Exceeded

| January O March  —— May | July O September O November ]l =—— December

O February O Agpiril O June O August O October

L2 12

US Army Corps
of Engineerse
Dam and Levee

U.S. ARMY Safety Programs



Reservoir Starting Stage Duration:
Tabular Results

[ o & |[=
E @
MName: |—FINALStage Duration |
Description: | hd |
Analysig Tabular Results
Pro February March April May June July August September October Movember December 2
0.999 567.35 568.39 569.07 570.46 57260 572.04 570.83 569.20 568.14 567.20 566.20 567.53
0.998 567.38 568.46 569.18 570.46 572.60 572.10 570.98 569.26 568.16 567.29 566.20 567.54
0.997 567.38 568.53 569.22 57047 572.60 572.20 571.06 569.35 568.17 567.30 566.30 567.57
0.996 567.41 568.62 569.34 57048 572.60 572.20 571.10 569.38 568.19 567.37 566.43 567.57
0.995 56743 568.69 569.35 570.50 572 A0 572 0 571.20 569.41 568.19 567.40 566.50 567.60
0.994 567.46 568.74 569.37 57051 |4 Allow Manual Data Entry 571.20 569.43 568.24 567.45 566.65 567.62
0.993 567.48 568.80 569.37 570.52 Select All ... 571.20 569.51 568.27 567.48 566.79 567.62
0.992 567.51 568.91 569.39 570.58 Copy ... 571.20 569.54 568.35 567.50 566.90 567.62
0.991 567.53 568.96 569.41 570.59 % Copy w/ Thl Headers ... 571.20 569.56 568.39 567.51 567.04 567.64
0.990 567.53 568.99 569.49 570.83 [ Paste.. 571.20 569.57 568.44 567.58 567.21 567.66
0.980 567.94 569.12 570.44 57220 573.00 572.88 571.60 569.89 568.86 567.80 567.49 567.80
0.970 567.99 569.29 570.53 57250 574.82 573.61 572.00 57046 569.00 567.93 567.95 567.90
0.960 568.37 569.52 570.70 572.60 574.90 57410 57255 570.69 569.05 568.07 567.99 568.04
0.950 563.80 569.70 571.20 573.20 575.00 574.20 57270 570.82 569.11 568.15 563.04 568.16
0.940 569.10 569.80 571.81 573.50 575.27 574.40 572.80 570.95 569.21 568.23 563.08 568.60
0.930 569.67 570.06 571.90 573.80 575.39 574.58 572.84 571.06 569.30 568.33 568.12 563.80
0.920 569.86 570.70 57210 57390 57542 574.66 573.00 571.13 569.40 568.43 568.17 569.00
0.910 570.23 571.00 572.30 574.10 575.50 574.80 573.17 57125 569.48 568.60 563.50 569.20
0.900 570.40 571.40 572.50 574.33 575.60 574.90 573.30 571.34 569.54 568.68 563.80 569.30
0.800 57220 572.80 57370 575.67 576.50 576.20 574.31 57220 570.30 569.50 569.80 570.65
0.700 573.10 57371 575.10 576.43 577.10 576.74 575.10 572.80 570.91 570.26 57042 57225
0.600 573.84 574.87 576.20 576.90 577.51 577.10 575.54 573.34 571.50 570.70 571.00 573.94
0.500 574 .60 575.77 576.79 577.20 577.85 577.50 576.04 573.90 572.10 571.20 57228 574.90
0.400 57598 576.55 577.30 577.50 573.10 577.80 576.40 57440 572.63 571.98 572.90 575.70
nann 57710 K77 00 7770 57783 57845 57A 11 576 80 574490 R7317 572 50 57420 576 R4 N
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Reservoir Start

Questions?

ing Stage Duration:

Name: [Example

Description: [Example

Analysis  Tabular Results

Parameters

Select Stage Gage: |-FINAL Blakely Elevation 1970-2( +
Pool Change Threshold (FT)
Typical High Posl Duration (DAYS}

Stage Data Table
Ordinats Date
105 41151970
106 411611970
107 41711970
108 41181970
109 4911970
110 412001970
111 412111970
112 412211970
113 412311970
114 412411970
115 41251970
116 41261970
17 412711970
118 412811970
119 412011970
120 413011970

Time

00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00

Stage (FT)

573.40
573.40
573.60
573.80
574.80
576.50
576.80
576.60
576.60
576.60
576.70
578.20
579.00
57910
579.00
578.80

> Compute

Starting
Stage (FT)

57340
57340
573.60

~

Plot

Stage Gage  Duration Curves

Stage (FT)

587974

58297

57797+

57297+

@ — Stage Data
@ — Starting Stage Data

56797

712012

1112013

T
701/2013
Date

1112014

1204

1112015

Plot

Stage Gage Duration Curves

Stage (FT)

595.00
590.00—
@ = January
S & = February
M —— March
O~ B April
580.00—%
W, & May
™, @ — June
B — July
575.00—
B —— August
7} September
October
570.00— @ =g
i —— November
i — December
565.00 T T T T T T T T T
10 20 30 40 50 60 70 80 20

Percent of Time Exceeded
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Empirical Frequency Curve (1 of 2)

Return Pericd
1.01 11 2 10 :
594.00 Rank lf: lotting Stage (FT) Date
o=ition
1 0.0200000 580.10 12/5/1983
2 0.0400000 588.10 5/16/2009
590.00 . 3 0.0600000 587.40 5/23/1990
4 0.0800000 587.00 11/3/1985
® 5 0.1000000 586.96 6/3/2013
[ ] [
9.9 6 0.1200000 586.93 5/26/2011
586.00 see?® 7 0.1400000 586.00 512712015
[ ] vy
E o 8 0.1600000 585.90 12/31/1988
o
g .o®’ g 0.1800000 58587 12/30/2016
(1] ™ —
b 10 0.2000000 585.80 1211997
532.00 —
..,u"" 11 02200000 585.04 4/12/2008
0e®**’ 12 0.2400000 534.60 611011974
—l 13 0.2600000 534,24 31312018
L ] R
578.00 " 14 0.2800000 584.09 11712007
15 0.3000000 58350 4/30/1991
40 e ke a A RIate [ s 5t B R =] 111200
574.00
099 09 05 01 0.01 0.001

Annual Exceedance Probability
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Empirical Frequency C

urve (2 of 2)

=) 4 @
Name: | |
Description: | hd |
Farameters Plot
Select Gage Type: |Discharge Gage V|
Return Period
Select G : ~
slect Gage: | | 101 11 2 10 100 1,000
Duration (DAYS): | | L0
Plotting Position Formula: |Weibu|l (AandB=10) V|
Year Specification: |Water Year (starts Oct 1) V|
D(}ampute
Tabular Results
Rank Plotting Position Flow (CFS) Date
o
s
‘*g 100
o
o
10
0.99 04 05 01 0.01 0.001
Annual Exceedance Probability
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Empirical Frequency Curve: Parameters

parameters B

Select Gage Type: |Stage Gage w
Select Gage: | Dam Stages w

\_ Duration (DAYS): |1
Flotting Position Formula: [Weibull (A and B = 0) w
Year Specification: |Water Year (starts Oct 1) w
Fi? Compute

) s

US Army Corps
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Empirical Frequency Curve: Parameters

FParameters
Select Gage Type: | Stage Gage w
Select Gage: | Dam Stages w
Duration (DAYS): |1
4 . N . )
FPlotting Position Formula: |Weibull (A and B =0) w
Year Specification: |Water Year (starts Oct 1) w
\_ ﬁi{}:mpute 3V

U.S. ARMY
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Empirical Frequency Curve

= [@][=]
E @
MName: |Empirica| Stage-Frequency |
Description: | - |
Parameters
Select Gage Type: | Stage Gage - |
Return Period
Select Gage: |-FINAL Blakely Elevation 1970-2018 |
1.01 11 2 10 100 1,000
Duration (DAYS): |1 | 594.00
Plotting Position Formula: |Weibu|l (Aand B=0) V|
Year Specification: |Water Year (starts Oct 1) e |
| D Compute | 590.00 &
Tabular Results
Rank If:nl:»os?tlir;i Stage (FT) Date 2 ° o
1 0.0200000 59010 12/5/1983 586.00 s
2 0.0400000 588.10 5/16/2009 E
3 0.0600000 587.40 5/23/1990 :% .o.
4 0.0800000 587.00 11/311985 & ....0
5 0.1000000 586.96 6/3/2013 532 .00 -
6 0.1200000 586.93 5/26/2011 ot ot
7 0.1400000 536.09 512712015 “..o'
8 0.1600000 585.90 12/31/1988 I — (X1 i
9 0.1800000 585.87 12/30/2016 578.00
1 0.2000000 585.80 12111997
11 0.2200000 585.04 4/12/2008
12 0.2400000 584 60 6/10/1974
13 0.2600000 584.24 332018 574.00
14 02800000 584.09 1117/2007 0.99 09 05 ) 0.1 0.01 0.001
15 0.3000000 58350 413001991 Annual Exceedance Probability

A

Eoo 3

11012010

U.S. ARMY
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Empirical Frequency Curve: Limitations

 Data must be a continuous record

» Stage- or flow-frequency curves need to be manually created
outside of RMC-RFA
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