Statistical Software Package (HEC-SSP)
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Hydrologic Engineering Center
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Overview

» Provide a brief history of HEC-SSP.

= Demonstration of HEC-SSP.

» Import, inspect, and manipulate data

» Create, compute, and visualize results of
various analyses

» Detail DSS usage and conventions within
HEC-SSP.

®
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History, Status, Future...

» HEC-FFA, STATS, and REGFRQ
developed by HEC in response to Corps
statistical needs in 19/70’s

= Evolved with addition of new capabilities
and platform support

= |In late 1980’s, HEC-FFA, STATS, and
REGFRQ reconfigured for PC and UNIX

=)
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History, Status, Future...

= HEC-SSP started development in FY2005
» Gary Brunner, Beth Faber, Jeff Harris, and Matt Fleming
= Version 1.0 Beta (Released June 2006)
» Only computation is Bulletin 17B analysis
= Version 1.0 (Released August 2008)
» Included General Frequency and Volume Frequency analyses
= Version 1.1 (Released April 2009)
= Version 2.0 (Released October 2010)
» Included Duration, Coincident Frequency, and Curve Combination analyses
= Version 2.1 (Released August 2016)
» Included B17C/EMA methodology and Balanced Hydrograph analysis

= Version 2.1.1 (Released January 2017)
» Updated USGS Plugin and recompiled EMA Fortran code
= Version 2.2 (Released June 2019)

» Updated EMA code, Mixed Population, and Distribution Fitting analyses

®
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History, Status, Future...

TEAM MEMBERS

H&S Division Lead
Lead Developer / Project Lead
Development and Application
Development and Application
Development and Application
Development and Application
Development and Application
Development
Development
Development

Development

Matt Fleming
Mike Bartles
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Greg Karlovits
Will Lehman
Haden Smith
John England
Mark Ackerman
Paul Ely
Caleb DeChant

Stephen Ackerman
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History, Status, Future...

= New analytical tools to meet Corps needs

» Updated Distribution Fitting Analysis
» Updated Bulletin 17 Analysis

» New Correlation Analysis

» New Record Extension Analysis

* |[mproved user experience
» Easier data input

®
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HEC-SSP Software

@ HEC-55P 2.2 - B17B_and_B17C_Workshop

=t | Bulletin 17 Analysis
BT BigSandyRiver Systematic B17B
17
17
= Study
17
17
« Explorer
T
- BT BigSandyRiver_Paleo_B17C_high
BT BeaverRiver_B17B
BT BeaverRiver_B17C
BT WeberRiver_B17B
gl everRiver_B17C
General Frequency Analysis
Volume Frequency Analysis
Duration Analysis
Coincident Frequency Analysis
Curve Combination Analysis
Balanced Hydrograph Analysis
Distribution Fitting Analysis
- Mixed Population Analysis
= Data
E BIG SANDY RIVER-BRUCETON, THN-FLOW-ANNUAL PEAK

BEAVER RIVER-BEAVER, UT-FLOW-ANNUAL PEAK
WEBER RIVER-OAKLEY, UT-FLOW-ANMNUAL PEAK
= Map

- % Base Map

B ®EX [k

WeberRiver_B17C
WEBER RIVER-QAKLEY, UT-FLOW-ANNUAL PEAK

- O X
File Edit View Maps Data Analysis Results Tools Window Help
o EE BR $ BREMS
B_PEl‘l?El_and_EIﬂC_‘.'\forkshop : [] Base Map =3
= | Analysis R

L]
WEBER RIVER-DAKLEY, UT-FLOW-ANNUAL PEAK

JFR, LIT-FI OV ANKI AL PEAK

{o} Method: 17C EMA Java
{o} Skew Option: Station Skew W
o} Low < >
{o} Plottiny
g Conﬂ. S u I I I I I la ry Loading Data WEBER RIVER-OAKLEY, UT-FLOW-ANNUAL PEAK e
e gltegz.-u-lbs Opened Study B17B_and_B17C_Workshop from directory C:\PROJECTS\Classes\2021_Statistical Methods\Workshoos\W4 B178 and B17C\B178 and B17C Workshop
) Adoptéd ékew: 0524 Sispla;:l UnitdeyzttemMSEt t\:{E;glish(Watershed} e S Sa e i n OW
€ Last Compute Time: 04-25-18 1:45 PM ase Map added to Map Window M g W d
& Last Modified Time: 04-25-18 1:45 PM Base Map added to Base Map
Loading Bulletin 17 Analysis WeberRiver_B17C
v

Study Maps Files

Coordinates: -67 east, 25 north

Messages
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Data Importer

* New Import Wizard or
Traditional Import

* |Import Time Series and Paired
Data

= PSS, USGS website, manual
entry, Excel, and text files

Select Working Set *»

MNew * Using Import Wizard... I}H{
Sort 3 Traditional Import...
L

Mew Folder...

y@ ] Remuowve

Select...

®

L
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Data Importer
USGS Website

@

Import From USGS Data

Data Type
® Annual Peak Data

O Daily

O Instantaneous (15-min, hourly)

REUeve Udid ror

Flow

[[] stage

Station ID's
(O Do Not Get USGS Station ID's by State
(® Get USGS Station ID's by State

Get ID’s for State

States Retrieved:

= Back Cancel

®
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Data Importer

Multiple State Searches

@ Mew Data lmport Wizard

Import From USGS Data

States Retrieved: CT, MA NH VT

Data Type: Annual Peak Data

Retrieving: Flow
Select All Deselect All Clear Table
USGES Website
Import USGS Basin Mame Location Other Quualifier
Data Station ID's (& Parl (B Part) (F Part)
0
%] 01184000 CONNECTICUT RIVER "THOMPSONVILLE, CT USGS ~
M 01190070 CONNECTICUT RIVER HARTFORD, CT USGS
M 01193000 CONNECTICUT RIVER MIDDLETOWN, CT USGS
01133050 COMMECTICUT RIVER MIDDLE HADDAM, CT USGs
] 01194750 CONMECTICUT RIVER ESSEX, CT USGS
] 01194796 COMMECTICUT RIVER OLD LYME, CT USGS
] 01194525 COMMECTICUT RIVER OLD SAYBROOK, CT UsGE
Y 01167000 [CONNECTICUT RIVER TURNERS FALLS, MA USGS
01170500 | CONNECTICUT RIVER MONTAGUE CITY, MA USGS
] 01172000 COMMECTICUT RIVER HOLYOKE, MA UsGs
] 01172003 COMMECTICUT RIVER BELOW PO... (HOLYOKE MA UsGs
] 01172010 CONMMECTICUT R [-391 BRIDGE AT HOLYOKE, MA  |USGS
01128500 COMMECTICUT R FIRST COMM LK NE PITTSEUR  USGS
M 01129200 CONNECTICUT R BELOW INDIAN ... |PITTSBURG, NH USGS
01129500 CONNECTICUT RIVER NORTH STRATFORD, NH USGS
] 01129850 COMMECTICUT RIVER TRIBUTARY |STRATFORD, MH USGS W

Cancel
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Background Maps

= Background Maps are Optional

» Types of Map Layers:

» Internet Maps (Google, Bing, OSM),
Shapefiles, rasters, Google Earth .kml, etc

» Gage Locations displayed on top

= Map is interactive for Editing Data and
Viewing Results

)
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Example Background Map

[E] HEC-55P 2.3 - SSP_demo

File Edit View Maps Data Analysis Results Tools Window Help

EoHS e s BEEa" A

o

= SSP_demo y

= | Analysis

-1 Bulletin 17 Analvsis

- General Frequency Analysis
Volume Freqguency Analvsis
Duration Analysis
Coincident Frequency Analysis
Curve Combination Analysis
Balanced Hydrograph Analysis
Distribution Fitting Analysis
Mixed Population Analysis
Caorrelation Analysis

= Data

E Spring Creek-Milesburg, PA-FLOW-ANNUAL PEAK

Bald Eagle Creek bl Spring Creek-Milesburg, PA-FLOW-AN
Bald Eagle Creek bl Spring Creek-Milesburg, PA-CODE-PE.
Map

# Base Map

[] Base Map

sterling
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O
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L
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springfiel

Hartford
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< >

- GG = fEat

Study SSP_demo saved.

Study SSP_demo saved.
Map streetmaps.osm loaded.
Study SSP_demo saved.

Created C:\PROJECTS\Classes\2021_Statistical_Methods\Lectures\SSP_demo Spring Creek-Milesburg, PA-FLOW-ANNUAL PEAK in directory Data
Created C:\PROJECTS\Classes\2021_Statistical_Methods\Lectures\SSP_demo Bald Eagle Creek bl Spring Creek-Milesburg, PA-FLOW-ANNUAL PEAK in directory Data
Created C:\PROJECTS\Classes\2021_Statistical_Methods\Lectures\SSP_demo Bald Eagle Creek bl Spring Creek-Milesburg, PA-CODE-PEAK FLOW in directory Data

Study Maps Files

Coordinates: -72 east, 42 north

Messages

®
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Data Visualization

3o~

Plot All

Edit Metadata... * File Edit View
350,000

Plot ’ All
ol AMERICAN R-FAIR QAKS CA-DAILY FLOW
AMERICAN R-FAIR OAKS CA-CODE-PEAK FLOW 250,000
AMERICAN R-FAIR QAKS CA-FLOW-ANNUAL PEAK 200,000+

A

300,000

Filter Data...
Rename...

< 7 Delete C

Flowe {cfs)

140,000

100,000

50,000
< L 0
30

294
204
159

104

Code (nia)

54

o

T T T T T T T
18580 1800 1920 1940 1960 1950 2000

-0

FAIR QAKS CA USGS FLCWY @ FAIR OAKS CA USGS FLOW-ANMNMUAL PEAK
< FalR OakS C4 3G CODE-PEAK FLOWY

BUILDING STRONG,
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Data Visualization

L] Multiple Location:

File Edit Wiew

120,000 N

50,0007

40,0007 =

O L
30 . .
iy Clicking on a

201 legend item will
154

1] highlight the

51 selected curve
0

Flowy (cfs)

Zode (nfa)

4607
4401
4201
4007
380

Eley (ft)

T T T T
Apr Jull ot Jan Apr Jul
2016 2017
K il v |
o FAIR QAKS CA USGS FLOW-AMNMUAL PEAK — FAIR QAKS CAUSGS FLOW
— Folsom Computed Inflove FLOW o FAIR QAKS CA USGS CODE-PEAK FLOW
Folzom OBS ELEVATION ELEY
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Data Visualization

@ Multiple Locations
File Edit View Window

12,000

10,000

8,000+

Flow (cfs)

6,000+

4,000

2,000+

1960

L

1980 2000

=

2020

— HNECHE, NI} USGS FLOW

o

MECHE, HD» USGS FLOW

®
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Data Visualization

[7] PEMBINA RIVER-NECHE, ND-FLOW - O % [7] PEMBINA RIVER-NECHE, ND-FLOW-Filtered - O %
File Edit WView Window File Edit WView Window
16,000 k| 16,000
o
14,000 14,000 °
o
=]
12,000 12,000
Oo
10,000 10,000 o
[=]
g 8,000 g 8,000 o
: z “w
o o o o
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¢ @
o
4,000 4,000 go,0 g .
5P ©
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8 [+ =
%'@; o D-:r
| ok %80 B}
0 = 0 T ] I ] ]
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Daily Average Flow Annual Maximum Daily Average Flow
- ®
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Data Filtering

45,000

Original Data

40,000+

* Filter data using:
- Time Window

. Season .
- Min/Max Threshold e A [

1]
5,000-J M1 i RN U0 U
- | g |
I (AR 1 (LA LT SR A TH O I

. Duration MR

1940 1950 1960 1970 1980 1990 2000 2010

35,000+

30,000+

25,000+

20,000+

Flow (cfs)

45,000

« Annual Maxima . " Filtered Data

. Peaks Over |
Threshold

iy (fs)

oo
E 20,000+
. (I
2 fe i & o oo °
. artin o]0 N o o
oo o ° e
~ o B ] [#] o
10,000 2 -
o o o o
age/Elev L.
5,000 ¢

0 T T T T T T T
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Data Storage System (DSS)

Data is stored within the file in “blocks”, for example:
» Time Series (hourly data stored in months)

» Paired Data (flow vs stage curve w/ single stage axis and
multiple flow axes)

» Gridded (single radar scan)

Multiple blocks may make up a single “data set’, e.qg.,
50 years of hourly data is one data set

Each block is called a “record”

A HEC-DSS file can have many records
Name of a record is called a “pathname”
Each pathname within a file must be unique

®
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DSS

Time Series Data | Pathnames

= Pathname self-documents the data

= Consists of 6 parts, separated by forward
slashes “/”

» Parts are labeled A — F: “/A/B/C/D/E/F/
= Each part can be 0 to 64 characters long

= A single pathname can be up to 391 characters
long

= Example:
» /SACRAMENTO/RED BLUFF/FLOW/01MAR1972/1HOUR/OBS/

®
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DSS

Time Series Data | Pathnames

IA/B/C/D/E/F/

Part Description

A  Group, basin, river, region or study name
Location or gage name

Data parameter

Starting date for block (not 1t data)
Time interval (standard)
Version or additional information

mmaoQoO W

/ISACRAMENTO/RED BLUFF/FLOW/01MAR1972/1HOUR/OBS/ .

BUILDING STRONG,
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DSS

Conventions

= Use optional part names
= Be descriptive, but not “overly” descriptive

* Please do not do this:
“/I/FLOW/01JUN1972/1HOUR//” (i.e. no A-, B-, or F-parts)

= |nstead, do this:
“/BALD EAGLE CREEK/SAYERS/FLOW/01JUN1972/1HOUR/COMPUTED/”

21 BUILDING STRONG,
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DSS

Time Series Data | Interval

= Each record contains a “header’
» Data Units (e.g., FEET, CFS)

» Data Type:
« PER-AVER Period Average (daily average flows)
« INST-VAL Instantaneous (15-min flows)
- PER-CUM Period Cumulative (daily precip accumulation)
« INST-CUM Instantaneous Cumulative (incremental precip)

» Time offset (e.qg., daily data read at 8:00 am)
» Missing data flags (-901.) are used as a place holder

®
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DSS

Time Series Data | Regular

» Blocks are “standard size” (there are always 365 or 366
values for one year of daily data)
Interval Block Length

1MIN, 2MIN, 3MIN, 4MIN, One day
SMIN, 6MIN, 10MIN, 12MIN

15MIN, 20MIN, 30MIN, THOUR, One month
2HOUR, 3HOUR, 4HOUR,
6HOUR, 8HOUR, 12HOUR

1DAY One year

1WEEK, TRI-MONTH, One decade
SEMI-MONTH, 1MON

1YEAR One century

®
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DSS

Time Series Data | Irregular

= Same as regular-interval, except:

= Date and time store with each data value (which makes
data sets much larger)

= Blocks (E parts) are:
» IR-DAY
» IR-MONTH
» IR-YEAR
» IR-DECADE
» IR-CENTURY

» Block sizes are (user) variable length. Try to limit sizes
between 100 and 1000 values per block

®
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DSS Data within SSP

Bulletin 17 (and General Frequency) analyses require
the use of irregular data sets
» Please use IR-CENTURY

Regular data sets will not be selectable

» If you don’t see the data set you just entered, it's because it's
not irregular

Volume Frequency analyses require the use of
regular data sets
» Use 1DAY

Irregular data sets will not be selectable

®
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Extracting Annual Maximum or
Partial Duration Series

= Download data

B4 Multiple Locations

li: Daily Flow

File Edit View

= Right-click | Filter 12,000 O Annual Maximums
Data...
= Select Filter Options
» Absolute Time Window -
» Seasonal Time Window i
» Min/Max Threshold A TAL Tt b
» Filter to Annual s Tl ‘ BT T
Maximums N L S AL
» Filter to Partial Duration ————————————
Series o CROSS P PA USGS- DALY FLOV ANALPEAK

BUILDING STRONG,
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Calendar Year vs. Water Year

= Within SSP, Bulletin 17 analyses using EMA/B17C
require that only one peak be present in any given

water year
» i.e. If the linked DSS data set contains two values in water year
1969 (010ct1968 — 30Sep1969), your analysis will not

compute
» |f your watershed has more than one peak in a water
year that must be included (i.e. partial duration) or
calendar year is more appropriate to use, contact HEC

for help

BUILDING STRONG,
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Calendar Year vs. Water

Year

— MILESBURG, PA USGS FLOWY

A\ /BALD EAGLE CREEK BL SPRING CREEK/MILESBURG, PA/FLOW/01JAN1955/1DAY/USGS/ Ll
File Edit View Help o Water Year
O Calendar Year
16,000
W
14,0007
W
12,0004
10,0007
T
w W
= 8,000 - ]
5 m ¥
o n
8,000 - -
] b ) n
4,000+ I
N o
[y - []
7 0007 » | + ‘ ‘
|
i
0 T T T T T T
1960 1970 1980 1990 2000 2010
® MILESBURG, PA USGS - CY FLOW O MILESEURG, PA USGS - Wy FLOW

®
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HEC-SSP Analysis Types

& SSP EXAMPLES

* Eleven Analysis Types

>

Vi YR AV VIS VAL VRV Vol V

Bulletin 17

General Frequency
Volume-Frequency
Duration Analysis
Coincident Frequency
Curve Combination
Balanced Hydrograph
Distribution Fitting
Mixed Population
Correlation

Record Extension

. Analysis
= | Bulletin 17
~BIT Zinnemahoning_B17C
BT FFA Test 1
BT FFA Test 2
BT FFA Test 3
BT FFA Test4
~BIF FFA Tests
~B1F FFA Test @
=1 | General Frequency Analysis
----- GF EMA_Test
----- GF General Frequency FFA Test1
----- GF General Frequency FFA Test 2
----- GF General Frequency FFA Test 3
----- GF General Frequency FFA Test 4
----- GF General Frequency FFA Test®
----- GF General Frequency FFA Test 6
----- GF Stage Analysis Test7
----- GF Local Runoff at Alb Test 8
----- GF Reg Flow Rio Grande Test 9
=+ | Volume Frequency Analysis
----- VWF Sinnemahoning_VolumeFrequency
----- WF Sinnemahoning_EMA
----- WF Unreg Flow Rio Grande Test 10
----- YF Low Flow Analysis Test 11
=t~ |, Duration Analysis
----- D Duration Curve Test 13
----- D Fishkill Creek Test 12
----- D Manual Duration Curve Test 14
=+ | Coincident Frequency Analysis
~~CF Coincident Freq Test 15
~-CF Coincident Freq Test 16
- |y Curve Combination Analysis
. ~CC Curve Combination Test 19
=} . Balanced Hydrograph Analysis
BH Balanced Hydrograph Test 17
BH Balanced Hydrograph Test 18
“-EH Sinnemahoning_Test
=t~ | Distribution Fitting Analysis
-DF Distribution Fitting Test 20

e Wixed Population Test 21
. Data
-l Back Creek-Jones Springs
-l Chattahoochee River

il

Fishkill Creek-Beacon, NY

m

h ®

29
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Bulletin 17 Analysis

= “Strict” flow-frequency
analysis using either
Bulletin 17B or Bulletin

17C procedures

= Can evaluate moving or
expanding time windows

= |RREGULAR data
required
» i.e. IR-CENTURY

@ Bulletin 17 Plot for Sinnemahoning_B17C

[

File Edit View Window

Probatility

A Bulletin 17 Plot for Sinnemahoning_B17C
— Return Period
|3| 1.1 2 5 10 50 200 1000
1':”:”:”:”:”:' 1 | | 1 1 1 1 1 1
100,000+
g
=
(=]
.
10,0004
1,000 T T T T T T T 1
04999 0499 na 04 0.2 01 0.02 0.0050.001

Computed Curve
— — = 3 Percent Confidence Limit
= == 85 Percent Confidence Limit

Flowy Range Poirts
0] Obzerved Events (Hirsch-Stedinger platting positions))

®

L
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&

Bulletin 17 Analysis

[ File Edit View

Window
[ Variable Time Window Compute Results
Expanding Window, Initial Window Length = 20 years, Expansion
! Q Increment = 5 year, Data Range = 1927 - 2019
| 35,000
30,000+
25,000
20,000+
w
L
2
& 15,000+
L
10,000
5,000+ = E o O
o
ol o 0T & oo
occpoco OCPQ___E?D_C,—O@._@-_ oo o o S o o o " §%1n
[rezeel 00 e LS v e o el ey e} 0
0 T T T T T
1920 1940 1960 1980 2000
——— 0.2 Percent Chance Exceedance —— 0.5 Percent Chance Exceedance
—— 1.0 Percent Chance Exceedance = 2.0 Percent Chance Exceedance
——— 5.0 Percent Chance Exceedance 10.0 Percent Chance Exceedance
——— 20.0 Percent Chance Exceedance —— 50.0 Percent Chance Exceedance
= &0.0 Percent Chance Exceedance = 90.0 Percent Chance Exceedance
95.0 Percent Chance Exceedance =——— 558.0 Percent Chance Exceedance
Shoemakers, PA Observed Events FLOW-ANNUAL PEAK

b

@ Bushkill_ExpandingWindow Variable Compute Results - Statistics - O
File Edit View Window
Variable Time Window Compute Results
Expanding Window, Initial Window Length = 20 years, Expansion
Increment = 5 year, Data Range = 1927 - 2019
. 3.324
=]
= 3.304
= 3.284
]
= 3.264
3.244
0.244
E’ 0.224
= 4
3 0.204
- 4
w 0.184
— 1.6
=] 4
o
= 1.2
= 4
i
w 0.8
20,000+
& 15,0004
G 10,000
= o
= 50007 o o8 o Loo 0% oo 0 o % o
T 0 oo o Fbwens %80 2d” o 0 dBet® B % "% 0TS, "o b o Stus)
- T T T T i
1920 1940 1960 1980 2000
Mean — Standard Deviation — Skew <o Observed Events

=,

U.5.ARMY
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General Frequency Analysis

[F] General Frequency Analysis Editor - (-2 [
Name Tocks Island 1DAY General Freq
Description: 1Day General Frequency Analysis for Tocks Island Dam »
Data Set Tocks Island - 1-DAY - Annuallax-TOCKS ISLAND-FLOW A n a I t I ‘ :a I
DSSFile Name: ||ECTS1SSP_Testing quency_T q
Report File lencyResults\Tocks_Island_1DAY_General_FreqTocks_lsland_1DAY_Geferal FTeq P
(13 - 7
ess strict” flow-, stage
- -
) ) Settings | Tabular Results | Plot
. . . Excesdance Probabilit for Tocks [sland - 1-DAY - AnnualiaxTOCKS ISLAND-FLOW T T
precipitation-, etc rrequency
1.1 2 5 10 50 2001000 10000 -
L) J— , . - 2 R R ! Computed Statistics
. Mean 4.754| oflogs
E l n E l I S I S Std Dev. 0.218] oflogs
Skew 0.153| oflogs
Adopted Skew 0.153| oflogs
1 @
> IX and matcn proceaures : Usor st
% 100000.04 ¥ Nean 4.754| oflogs
=)
. . » " i 7] Std Dev. 0.219| oflogs
Numerous al lalytlcal dlStrIbutIOl lS A o] eress
Equivalent .
7 s of Rec &
» Product Moments-LPllI o
0ga 03 05 0201 0020005  0.0001
Probability
[] General Frequency Analysis Editor - Reg Flow Rio Grande Test 9 = [
> E MA LPl | I Compguted Curve ——= SPercent
95 Percent Confidence Lirit ——— UserStats . Name Reg Flow Rio Grande Test 9
Tne UserStets S Percent confidenceLimt - teee User Stats - Description Example using a graphical general frequency analysis .
. O Chserved Events (Median plotting positions)
» Linear Moments-GEV rapnica
Plot Analytical Plot Graphical D38 FileName: |3 JECTSISSP_Testing! B, | AL
[ Compute Curve Curve [ viewRrd
Report File: neralFrequencyResults\Reg_Flow_Rio_Grande_Test_9\Reg_Flow_Rio_Grande_TEST 0PI
’ etC General | Options | Analytical | Grapnical
General Frequency Graphical Plot for Reg Flow Rio Grande Testd »
Return Period TEplIEETE
. ] [ n 11 2 5 10 50 200100010000 DataType
anually aetine aistripbution
Equivalent Years 29
of Record
arameters
Frequency Ordinates |
10000.04
Percent Chance —
Exceedance
. = . . . . - —
Graphical/Empirical distribution :
g 1.0
= 2.0
5.0
10.0
= d o 1000.04 20.0
50.0
20.0
90.0
95.0
99.0
.
IRREGULAR data re UIred 0w u=_
098 08 05 0201 002 0002 0.0001
Exceedance Probability
- O Observed Everts (Weibul plotting positions) —— User Curve
I e - Sparcent Confisnce Uit ——~ 5 parcent Contitsnce Link
. .
Plot Analyiical Plot Graphical
[ compute | | cure Curve | view Report [ ok ][ cancel

32
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Volume Frequency Analysis

lterative/duplicative frequency
analysis

» Mix and match procedures
Extract annual maximum series
from input data and fit distribution

Numerous analytical distributions
» Product Moments-Normal
» Product Moments-LPlIII
» EMA-LPIII
» etc
Manually define distribution
parameters (i.e. smooth statistics)

Graphical/Empirical distribution
REGULAR data required

@ Sinnemahoning Creek-Daily

IN=a———1hl

@ i.e. 1DAY

U.5.ARMY

File Edit View I t I D t
e S e Plot Yearly Data
jQ 40,000
35,000
30,0004
. 25,0004
g
S
2 20,0004
[T
14,000 !
10,000 i
|
i '|i|-,.||!| -
U [E= RS
bl i I
Jan Mar M ary Jul Sep Ty EMA-LI III
100 DDD 1 1 1 1 1 1 1 R
m
L
[&]
=
= 10,000+
= d
o
|
[F
1,000-7 T T T T T T T T —
0.999 0.99 04 0.5 0.2 0.1 002 0008 0.001
Probahility
B 1-Day Data Observed Events (Hirsch-Stedinger plotting positions) 1-Day Curve
| 3-Day Data Observed Events (Hirsch-Stedinger plotting positions) — 3-Day Curve
| | 5-Day Data Observed Events (Hirsch-Stedinger plotting positions) — S-Day Curve
| 7-Day Data Observed Events (Hirsch-Stedinger plotting positions) — T-Day Curve
| | 10-Day Data Observed Events (Hirsch-Stedinger plotting positions) — 10-Day Curve
15-Diay Data Ohserved Events (Hirsch-Stedinger plotting positions) 15-Diay Curve
‘3 LA AL 4 LA A~/ vll\vl‘vR
o/




Duration Analysis

= Computes Stage- or Flow-
Duration

» i.e. percent of time stage/flow
was in excess of a certain value

» Rank/Sort and STATS (i.e.
bin) methods

= Annual, Quarterly, Monthly, or
User-Defined Periods

= REGULAR data required
» i.e. 1DAY

@ Dwration Analysis Plot for Sayers Duration Curve Test | =NACH X

File Edit View Window

Ciuration Analysis Plot for Sayers Duration Curve Test

Elevation in feet

20 ao 40 a0 B0 70 ao q0 100
Percent of Time Exceeded

®

L
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Curve Combination Analysis

* Graphically-define an
empirical distribution
for two or more input
frequency curves

» i.e. best-fit pool stage-
frequency curve

= Results from other
analyses can be
imported

» Bulletin 17, General
Frequency

[ Curve Combination Analysis Editor - CrossFork

Name CrassFork
Description: @
DSSFile Name:  ¢\PROJECTS\SSPIProjects\CurveCombination_TeshCurveCombination_Testdss()
Report File: SROJECTS\SSP\Projects\CunveCombination_TestiCurveCombinationAnalysis\Cro[)
General | Frequency Curves | Graphical
Graphical Frequency Plot for CrossFork User-Defined Graphical Curve
‘a| Return Period Frequency Ordinates
— Percent Chance
I 11 2 510 50 200 10000 o Data Valus
o 16,000 i 1T i I I I I D — 02 11017.6
‘ [ I I T B | :
A | i | o 9514.0
J I [ I I I | ik 85263
14,000
| 1 [ I [ Y| 20 7368.4
bbb A T
0.0 5052.6
] 1 [ 1 LA
12,000 ! —— ! A 200 3929.8
| 1 | [ |'{‘| | 500 2596.5
S e
10,0004 il 90.0 1263.2
& P A %0 9225
- 1 b1 1 [ R e I S A 99.0 B07.0
<= 80004 | T | I G e B |
z i 1 i A AiA
i | b1 i [ I{’I
| [ | I [ i e B P B |
5,000 1 11 I A AT
1 111 I [ A
i i, S A
s
4,000 I - (7" % i N |
I [ I A i I I B |
D= = S Ruiil
2,000+ | |/Jv’,r,” i I I |
L—_‘t.r-l;f I [ |
| G 1 I T I |
0 | L1 1 [ |
} ; ; — - —
099 09 05 0201 002 0002 00001
Probability
B CrossFork EMA-LPII B CrossFork LMom-GEY —— Computed Curve
——= 85% Confidence Limit ~ ——= 5% Confidence Limit
‘ Compute ‘ ‘ Plot ‘ | View Report | é OK | Cancel
®
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Coincident Frequency Analysis

= Uses Total Probability Theorem
to compute a frequency curve
that is a function of two
variables (A and B)

= Two conditions are available:
» Variable A and B are independent
» Variable A and B are not independent

= Variable A

» Flow- or Stage-Frequency Curve

= \ariable B

» Index Points from Flow- or Stage-
Duration Curve

= Response Curves
» Variable A results for each Variable B
_» Can have different Variable A for each

@ Conditional Frequency Plot o B ||

File Edit View
482

5z T T T T T T T T
0.9999 0.999 0.99 (1] 0.5 o1 0.0 0.001 o.oood

Probability

C=f{,3005.92) C=1iA,5095.9) C=1iA,15044.34) C=fiA,22396.97) C=f{A,30616.85)

C=fiA 40316.22) C=(A, 53045 .54) C=fAT2Ta3 26) C=f(A, 135556 .35) Computed

®

.ﬁ Response Curve

U.5.ARMY
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Coincident Frequency Analysis

A=
Trnbutary
Flow

/

=
Tributary A= Tnbutary Flow — probability distnbution “known”

Stage at E = Mainstem Stage — probability distnbution “known”
damage site

B=
Mainstem
Stage C = Trnbutary Stage — probability distnbution not known,

value computed f{A, B)

®
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Mixed Population Analysis

= Uses Total Probability Theorem
to compute a frequency curve
from two or more different
runoff/causative mechanisms

» i.e. rainfall-only vs rain-on-snow vs
snowmelt-only vs tropical storms

» annual maximum series cannot be fit
using the same analytical distribution

» resultant empirical distribution takes
into account the relative probability of
a flood occurring in any year due to
any of the input runoff mechanisms

= Results from other analyses can
be imported

» Bulletin 17, General Frequency

E Frequency Plot for KettleCreek_MixedPopulation

File Edit View Window

| 1.0

Frequency Plot for KettleCreek_MixedPopulation
Return Period

1.1 2 5 10 a0 200100010000
1 1 1 | 11 1| 11

100,000

10,0004

Flowi(cfs)

1,000

100
0.9999

T T T I— LI I I
0.99 0.9 0.5 0.2 0.1 0.02 0002 0.0001

Probability

= Nixed Population Curve

Wirter Summer

®
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Computes hydrograph
shapes that have been
modified to contain specific
exceedance flow
rates/volumes across one or
more durations

Results from other analyses
can be imported

» Bulletin 17, General Frequency,
Volume Frequency

REGULAR data required
» i.e. 1DAY

Balanced Hydrograph Analysis

@ Balanced Hydrograph Test 17 Results

=)

File Edit View

Balanced Hydrograph Test 17 Results

70,000

£0,000

50,0004

40,000

30,0004

FLOWY in ©FS

20,0004

10,0004

17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29
Sep2004

[+

']

— SIMMEMAHOMNING 0.2 Percent Event FLOWY  ——— SINMEMAHOMING 0.3 Percent Event FLCWY
SINMEMAHONIMNG 1 Percent Event FLOWY
SIMNMEMAHOMNIMNG 5 Percent Event FLOWY
SIMNMEMAHOMNING DCP-REY FLOWY

SINNEMAHOMING 2 Percent Event FLOWY
SIMMEMAHOMING 10 Percent Event FLOWY

®

L
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Distribution Fitting Ana

Have you ever wondered
what 19 analytical
distributions look like
when fit to the same data
set?

How much uncertainty is
due to the choice of
analytical distribution?

IRREGULAR, REGULAR,
and PAIRED DATA
accepted

Can be used for flow,
stage, precipitation, wind
speed, wind direction,
flood/event seasonality,
etc

[ pistribution Fitting Analysis -* - O *
Name ArbuckleMtn_precip
Description d
Data Set Morrow-Arbuckle Min-PRECIP-INC-Adjusted-Filtered V| |4 E
DSS File Name h
Report File
Data® Analysis Results
Parameter Type: | Precipitation ~
Display Original Data Filter Data... a 104
u=158,0=.67 - 40
Date Original Data Filtered
12/4/1978, 24:00 1.40 1.400| A
2/26/1980, 24:00 1.30 1.300
2/28M1981, 24:00 1.30 1.300 T
9/211982, 24:00 1.50 1.500 =3
3131983, 24:00 1.80 1.800
/231984, 24:00 110 1.100
2711985, 24:00 1.00 1.000 2
21211986, 24:00 120 1.200 i Lo,
11/16/1986, 24:00 1.90 1.900 i "
5/24/1988, 24:00 1.20 1.200 - §
2/16/1989, 24:00 1.50 1.500 % =
4/27H1990, 24:00 2.00 2.000 E 0.2
11141991, 24:00 1.00 1.000 g - 19
41911992, 24:00 1.00 1.000
11/221992, 24:00 2.00 2.000
11411994, 24:00 1.90 1.900
31201995, 24:00 1.70 1.700 0.2 s
11/271995, 24:00 1.90 1.900
11/18/1996, 24:00 3.70 3.700
2/14/1998, 24:00 110 1.100
2/31999, 24:00 470 4700
1/10/2000, 24:00 1.20 1.200 00 T T -0
10/1/2000, 24:00 1.80 1.800 o 0.5 1 15 2 25 2 £ 4 45 5
11/28/2001, 24:00 110 1.100 Precip-inc-adjusted (inches)
12/30/2002, 24:00 1.40 1.400 Data
1/23/2004, 24:00 1.50 1.500
12/6/2004, 24:00 140 1100 Plot Type
M original Data [l Filtered Data ®@coF OPDF Oxr
Data Summary
Statistics =BT LR oK Cancel Apply

®
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Distribution Fitting Analysis
Analysis Tab

[F] Distribution Fitting Test 22* - | X
Mame: Distribution Fitting Test 22

Description: Sinnemahoning Creek Daily Flow using Time Window, Seasonal, and Peaks Over Threshold Filtering Example

Data Set: Sinnemahoning Creek-Daily A ViRES
DSS File Name: | ¢/PROJECTS/SSP/Projects/Test!SSP_Examples/SSP_EXAMPLES dss il N
Report File: C\PROJECTS\SSP\Projects\TestiSSP_Examples\DistributionFitting\Distribution_Fitting_Test_22\Distribution_Fitting_Test_22.rpt

Data Analysis® Results

Distribution Filter Distribution Fitting Methods Goodness of Fit Test
(O Filter Using Parameter Product Moments (PM) Kolmogorov-Smirnov (Test Statistic) Q
(®) Display All Distributions L-Moments (LM} Goodness of Fit Summary Statistics
Maximum Likelihood Estimation (MLE)
Expected Kolmogorov- =
Distribution Median Confid e Probability Smirnov Accept E
Curve Limits Curve (Test Statistic) Distribution =
Generalized Pareto (LM) [~] (@] (@] 0.043 (@] P 59_
Pearson Il (PM) [~] O O 0.043 [@)] L
Shifted Gamma (PM} [ [@)] [@)] 0.043 @] g
Generalized Pareto (PM) ] O O 0.055 O %
Shifted Exponential (LM) [~] O O 0.057 O z
Generalized Pareto (MLE) ] O O 0.059 O
Log-Pearson 11l (LM) [ @] @] 0.062 @]
Log-Pearson IIl (PM) ] O O 0.072 O
Shifted Exponential (PM) ] O O 0.073 O
Generalized Extreme Value (LM) [~] O O 0.077 O
Generalized Extreme Value (MLE) ] O O 0.077 O 0.0
Generalized Logistic (LM) ® ® o "0 i P i io g
Pearson Il (MLE) ; O O 0.107 O ’ ’ o ’
Shifted Gamma (MLE) O O O 0107 O Observed - Probability
Gumbel (MLE) L [@] [@] 0.109 [@] Pearson Ill (PM) Data B Shifted Gamma (PM) Data
fflegﬂi'ﬁﬁfg'}sm (MLE) L 8 8 S'HS 8 Generalized Extreme Value (LM) Data Generalized Logistic (LM) Data
- i L] X X
Ln-Normal (PM) : O O 0117 O m] Generalized Pareto (LM} Data Log-Pearson Il (LM} Data
Log10-Normal (MLE) ] O O 0117 O [ ] Shifted Exponential (LM} Data Best Fit Line
Log10-Normal (PM) ] O O 0.117 O
[Generalized Extreme Value (P} O @] @] 0119 O v SRR
Dispiay All Median Curves [ O cbF O PDF O aaPlot () CDF - Plotting Position
Data Summary . Distribution Confidence Limits and .
Statistics ALICEITTE Summary Statistics Expected Probability Options LR oK Cancel aoy | o)
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Distribution Fitting Analysis
Analysis Tab

[
| File Edit View Window
k 11 120
Q] 10 108 |
i 0.9+ - 95 1 - U x
; - 08 | o4 |File Edit View Window
§ 07- - 72 R 0.35 35.00
o
| 06+ -60 &
% § o‘ 0.204 M=1310929 o=468219 — 20.00
£ 057 —48 O
=
Z 044 35 0.25 - 25.00
3
o =
! 037 -2 S 0201 - 20.00
0-2_ — 12 'g =
& 454 - 15.00 2
I = 7 Ta
5,000 10,000 15,000 20,000 25000 20,000 35,000 40,000 E
Flow (cfs) E 0104 —10.00
s [ata —*— Pearson Il (PN} Data 0054 _5.00
—l— Shifted Gamma (PN} Data —H=— Generalized Extreme Value (LM} Data
Generalized Logistic (LM} Data —H=— Generalized Pareto (LM) Data 0.00- - -0.00
—&=— Log-Pearson Il (LM} Data —— Shifted Exponential (LM} Data 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000
|
[ Flow (cfs)
—_— e Data == Pearson lll (P} Data
—l— CShifted Gamma (P ) Data —H=— Generalized Extreme Value (LM} Data
Generalized Logistic (LM} Data —=—Generalized Pareto (LM} Data
—+— Log-Pearson Il (LM} Data —l— Shifted Exponential (LM} Data

H@
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Distribution Fitting Ana

SIS

Analysis Tab

E

File Edit View Window

1.0
0.9+
0.8+

0.7+
0.6+
0.5+
0.4+
0.3+

Analtical - Probability

0.2+
0.1+

Log-Pearson Il (LM} Data
Best Fit Line

0.0 ] ] ] ] ] ] ] [ {
0 01 02 0.3 04 05 06 07 0a na 1]
Observed - Probahility
K > |
Pearson Il (PM) Data | ] Shifted Gamma (PM} Data
Generalized Extreme Value (LM} Data ]

Generalized Pareto (LM) Data |
| ] Shifted Exponential (LM ) Data

| File Edit View Window
h 35,000 ]
30,0004 i
B i
= 25 000
= a
(e
E 20,0004
£
m
£ 15,000
10,0004 W
T I I I I I —
10,000 15,000 20,000 25,000 30,000 35,000
Observed - Flow (cfs)
L« 3|
Pear=zon Il (PM) Data | Shifted Gamma (PM} Data
Generalized Extreme Value (LM} Data m} Generalized Pareto (LM) Data
Log-Pearson Il (LM} Data | Shifted Exponential (LM} Data
Best Fit Line
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Distribution Fitting Analysis
Analysis Tab

=

File Edit View Window

| | |
0.5 0.1 001 0.001
Exceedance Probability

[ [
0.00001

[0.000, 6E60.8]

Pearzon Il (PM} Distribution

Generalized Extreme Value (LM} Distribution

Generalized Pareto (LM} Distribution Log-Pearson lll (LM} Distribution

1,000,000 3
100,000 3
:UE :
E -
=
. 10,0003
1,000 T T
0.99 09
o Data (MEDIAN plotting positions)
Shifted Gamma (PK} Distribution
——— Shifted Exponential (LK} Distribution

®
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Distribution Fitting Analysis
Results Tab

[Z Distribution Fitting Test 22* - | X
Mame: Distribution Fitting Test 22
Description: Sinnemahoning Creek Daily Flow using Time Window, Seasonal, and Peaks Over Threshold Filtering Example
Data Set Sinnemahoning Creek-Daily AV IES
DSS File Name: | ¢/PROJECTSISSPIProjects/Test'SSP_Examples/SSP_EXAMPLES. dss 'Y
Report File: CA\PROJECTS\SSP\Projects\Test\SSP_Examples\DistributionFitting\Distribution_Fitting_Test_22\Distribution_Fitting_Test_22 rpt
Data Analysis* Results™
SUERCS Selected Distribution: Generalized Pareto (LM)
Value Distribution Parameters Goodness of Fit 250,000
Statistic — - Q =
Original Data | Filtered Data Parameter Value Kolmogorov-Smirnaov
Sample Size 28269 93 Loctn 3665.310 (Test Statistic)
Min 1.400]  &780.000)  [geqpe 4146.730 0.043
Max 44000.000 36000.000 Shape 0.070 200,000
Median 581.000 11750.000
Mode 1100.000 11800.000
Frequency Curves 150,000
Median Expected Confidence Limits 7
Eimem Curve Probability Flow 5
ance - z
in cfs ]
Product Moments Exceedance .Flow .Flow 2
Statistic Original Data | Filtered Data in cfs in cfs 0.05 0.95 100,000+
Mean 1148277 13109286 0.001 80575.3 161302.9 250035.5 337251
Standard Dev 1749 434 4682193 0.01 G1461.6 87041.6 137463.4 317200
Skew 5283 2164 0.1 45076.1 50823.5 74483.2 25549.5
Kurtosis 55.889 5.204 02 40617.9 43776.1 61850.5 27350.8 50,000
05 350328 361551 45400.0 25519.7
1.0 31029.6 31360.8 40091.0 23009.8
20 272077 271821 331330 221245
5.0 224199 22311.3 257443 19323.0 o ; ; ; ; ; ; ; ; |
: 10.0 18988.0 18928.9 211947 16911.1 0.9%89 0.29 08 05 0.1 0.01 0.001 0.00001
L OMETIRES 200 15711.7 15693.3 17209.7) 143247 Excasdance Prabability
Statistic Original Data | Filtered Data 50.0 11607.3 11592.6 12346.5 10968.1 — - —
[Mean 1148277| 13109.286 80.0 9597.6 9588.9 99249 9319.8 B El L)
Lcv 0.604 0.175 90.0 9103.8 9099.9 9388.5 £845.3 S o =
L-Skew 0.490 0.384 95.0 8878.4 8863.3 9166.3 geozo| | Gerersiosd Parsto (L) Bxgmoted Protently
LKurtosis 0292 0188 90.0 8707.0 25004 9007 .7 24047 = — — Generalized Pareto (LM} 5.0 Percent Confidence Limits
— — — Generalized Pareto (LM) 55.0 Percent Confidence Limits
Plot Type
(OJcoF (QPDF ®
Flot Options View Report oK Cancel Apply

®
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Correlation Analysis

Compute the amount of
correlation between various
data sets

» Tributary peak flow vs. mainstem
stage

» 3-day precipitation accumulation
vs. 3-day average temperature

» Annual maximum SWE vs.
annual maximum 24-hour
precipitation accumulation

Results from B17 analyses
can be imported

IRREGULAR and REGULAR
data accepted

FIE-;-..-.'__; ‘ i o cat
ety vy B
- AN ‘e'-'!’ #‘

s Ce%%nes Landing

i
'.Milan . D

®

us.army) | 46
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Correlation Analysis

@ Correlation Analysis Editor - Honesdale_correlation™ -

Name: Honesdale_correlation

Description:

DSS File Name: | ROJECTS/SSPIProjects/Correlation_Example/CorrelationAnalysis/Honesdale_correlation/Honesdale_col | [l
Report File: JROJECTS\SSP\Projects\Correlation_Example\CorrelationAnalysis\Honesdale_correlation\Honesdale_cil...

General Location Information Results®

Linear/Log
Linear/Log Correlation Matrix r—
Henesdale Hawley Bower Wharton
(log) (log) (log) (log) Q e
Honesdale 1 46
(log) a
5]
X o °©
E 44
w
o o
Ellower 1 = o
(log) 5 .ol B g
Wharton - g : o g o
(log) z o o |9%o 9 e
= o o
o 404 o 0 0O ® o
£ ° %oy o ®
= go® o o
2 © o
=z 384 6@@ @)O ] o OCDG
£=) for) o
c o %o 9 o @08 ¥ g
= c o [ w]
8 35 oOOB
nD: ¥} Q
= o
Z 3440 o
T
Statistics Events 39 T T T T T T
Statistic | Mean St Dev Skew Pairs Owverlapping | Number of o2 &0 3 e g & &8
Honesdal o Date Range | Overlapping Honesdale. Hawley. and Bower FLOW-ANNUAL FEAK (CFS)
{log) 3.645 0.236 1126 Values O Hawley - Honesdale ' Bower - Honesdale O Wharton - Honesdale
Hawley Honesdale... [1942-2017 |53 [ O Bower - Hawley ' Wharton - Hawley O Wharton - Bower
(log |>B88 [0238 11070 Honesdale..[1950-2008 |14
Bawer | |Honesdale..|1888-2004 |2 v Plat all Pairs Plat all Transformations
Compute View Repart OK Cancel Apply

®
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Record Extension Analysis

Extend a short record using a
longer record

Multiple computational methods

» Ordinary Least Squares
» MOVE.1
» MOVE.2
» MOVE.3
» MOVE.4

Results can be used within B17
analyses to infer flow-frequency
for the extended record

IRREGULAR and REGULAR
data accepted

@ Locations Sterling Run Sinnemahoning
File Edit WView Window

© Short Record
= © Long Record

70,000
60,000 o ¢ o
[#]
50,000
(%] [#]
[ ]
o]
40,000 ? 5
w = o
= o
2 30,000 o “ o
= 1 o o OO
L o [#] s} 0
& - o o © 50
20,000 © ° o _© &% g
- ¢ o : ¢
P oo 0® ..:f:bo ° % %0 "5 % lct>'G'::%D 5
o :J.::, o‘l:b .:po. &} j:)o ] Ogo ':’J'::' [&] o © .
100009 % o o o Qoo B O ol o ow oo
, P 0% B §om 6q900 S 9 ‘oo mdy g o
oA o % L6 °%g° 0 B o ©
EI I | I I |
1920 1940 1960 1980 2000

< Sterling Run, PA USGS FLOW-ANNUAL PEAK
< Sinnemahoning, PA USGS FLOW-ANNUAL PEAK

®

U.5.ARMY
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Record Extension AnaIyS|s

Description:

DSS File Name:
Report File:

@ Record Extension - Sinnemahoning™

Mame: Sinnemahoning

General Data Record Extension

Complete Record

Statistic ¥ (Sinnemahoning) X (Sterling Run)
Mumber of Values a0 104
Mean (of log) 4249 3.931
Variance (of log) 0.051 0.064
Std Dev (of log) 0.227 0.252
Skew (of log) 0.394 0.377

Concurrent Record

Statistic Value
Mumber of Values 20
Linear Correlation 0.941

Statistic Y (Sinnemahoning) X (Sterling Run)
Mean (of log) 4249 3.954
Variance (of log) 0.051 0.069
Std Dev (of log) 0227 0.263
Skew (of log) 0.394 0.356

Maon-Concurrent Record

Statistic Y (Sinnemahoning) | X (Sterling Run)
Number of Values 0 24
Mean (of log) 0.000 3.857
Variance (of log) 0.000 0.040
Std Dev (of log) 0.000 0.200
Skew (of log) 0.000 -0.226

A
Q

Compute

View Report

Sinnemahoning (cfs)

*ROJECTS/S5P/Projects/iRecordExtension_examples/RecordExtensionResults/Sinnemahonil...
PROJECTSISSP\Projects\RecordExtension_examples\RecordExtensionResults\Sinnemahoni ...

sinnemahoning Data Plot

100,000
ful
o
[
&@o@
o
o
10,0004 @@P
1,000 T |
1,000 10,000 100,000
Sterling Run (cfs)
Concurrent Record 2 Bxtended Record
OK Cancel Apply ®
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Record Extension Analy3|s

@ Record Extension - Sinnemahoning™ —
Mame: Sinnemahoning
Description:
DSS File Name: | sROJECTS/SSPIProjects/RecordExtension_examples/RecordExtensionResults/Sinnemanonil |
Repaort File: PROJECTSISSP\Projects\RecordExtension_examples\RecordExtensionResults\Sinnemahoni ...
General Data Record Extension
Year StedingRun (.. Sinnemahoni.. Extend? Matalas-Jacobs Estimators Record Extension Plot for Sinnemahoning
Statistic Value 70,000
1914 8340.0 168221 O ~ Q
Concurrent V... 80
1915 6090.0 127384 O
1916 9800.0 19576.6 O WJ-Mean o
o
1917 20000.0 372882 [ Statistic Value 60,000+ o
1918 12600.0 245653 O Mean (oflog) 4231
1919 7880.0 160767 O n, +overlap 100.475
o
1920 8110.0 165000 O n, (years) 20.475 50,000
1921 2470.0 56377 O Variance of M... 0.001 o o
1922 4830.0 104285 O M Variance
J— [s]
1923 10800.0 213723 O Statistic Value 0000 o
1924 T650.0 186523 O Variance (of ... 0.048 ! . o
1925 12700.0 47414 O Std Dev (of log) 0219 & °
1926 5240.0 11121.0 O n_+ overlap 97 468 % o] o
1927 8820.0 177904 O n_(years) 17 468 S 1300004 S1s o, o
1925 9300.0 186721 O Variance of V... 0.000 R a o o J
1929 7420.0 15226.6) [ o © a P ° 0
1930 5660.0 119239 O Estimators for Augmentation o o © o o o
: — o o
1931 45000 96922| [ Estimator Value 20,000 1cP 9° %4 oo Q0O Oo%
o
1932 9550.0 19124.9 I Intercept (of ... 4170 ® o o Q a0 © O% oo o0 O, @ Q)Q)
1933 4990.0 106408 [ Slape (of log) 0.803 bo o o o Ooogo oo 00
o
1934 33300 73842 dg lg?® o O o & & o”
= 0 Sinnemahoning - Extended R... LD O@ §To — FO OO@QCQOOO %, © O% @
1935 43800 04584 [ — 0 o® Jo® 00 o TcogmoY, g
Statistic Value ] 800 OOO o &
1936 234000 51200.0 o 0 o o 80 % [s!
Number of Va... 24 o e o o0 o =]
1937 8210.0 16683.6 O
— Mean (of log) 4170 0 ] ] ] ; ;
1938 7660.0 156707 O | Variance (of|... 0.023 1920 1940 1960 1980 2000
Il Original Data [l Extended Data Std Dev (of log) 0.181 o Sterling Run o Sinnemahoning
| Save Extended Record to New Data Set Skew {of log) -0.226 o Sinnemahoning- Extended
Compute View Report oK Cancel Apply ®
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History, Status, Future...

= New analytical tools to meet Corps needs

» Updated Distribution Fitting analysis

» New Bulletin 17 moving/expanding time window
» New Correlation Analysis

» New Record Extension Analysis

= Improved user experience

» Improved data entry

» Separate DSS files for each analysis

» Button to view/open DSS file

» Button to plot/tabulate selected data set

®
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Summary

= Currently contains nine different statistical

analyses
» Future versions will include two additional
analyses
» Developed primarily to meet USACE
needs

* |[f you have ideas for future enhancements
or questions about existing features, let us

Know @
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