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m Hydrologic Engineering Center

History and Status

m HEC-FFA, STATS, and REGFRQ
developed by HEC Iin response to
Corps statistical needs in 1970’s

m Evolved with addition of new
capabilities and platform support

m In late 1980’s, HEC-FFA, STATS, and
REGFRQ reconfigured for PC and UNIX
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History and Status

m HEC-SSP started development in
Y2005

m Funded by the Flood and Coastal Storm
Damage Reduction Research Program

m Gary Brunner, Beth Faber, Jeff Harris
m Version 1.0 Beta (Released June 2006)

= Only flow frequency following Bulletin 17B
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HEC-SSP Software

B2 HEC-SSP - Stats Class Example
File Edit %iew Maps Data Analysis Results Tools ‘Window Help
BEgEFE g B &
Tk Stats Class Example
= (_4 Analyses
_ 4 Bulletin 17B
_4 Data

= _A Map
# Base Map

E&Base- Map

Data
Explorer

Message Window

Description

Study | Maps | Files Messages

Coordinates: 1099 east, 873 north
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Background Maps

m Background Maps are Optional

m Types of Map Layers:

m USGS DLG; AutoCAD DXF; Arc shapefile;
Raster Image; USGS DEM,; Arc Info DEM,
and ASCII NetTIN

m Gage Locations Displayed on top

s Map Is interactive for Editing Data and
Viewing Results
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Example Background Map
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Data - New Data — DSS File

: Data Editor -CLARION RIVER-RIDGWAY, PA-FLOW-ANNUAL PEAK2

Marne: R-RIDGWAY, PA-FLOWEANMUAL PEAKZ » | Short 1D
Description: Downloaded from WSGS website, Station 03029000
Study D55 File: | CAHEC DatavSSPWClarion Rivenclarion_River.dss

Data Source | Details

Location

(1 USGS Wehsite () WS Excel 3 Manual
HEC-DSS
Selected DSS File:

gelected DS5 Pathname: ICLARION RIVERIRIDGWAY, PAFLOVW-ANMNUAL PEAKINR-CENTURYILIS GSS

Search A ¥ ¥ E:
By Parts: E: v | o v F

EBX

Mumber ' Part A

[ Import to Study DSE File ] [ Clear Selections

[ Ld Piot ] [ =E Tabulate l
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Data - New Data — USGS Website

< Data Editor -CLARION RIVER-RIDGWAY, PA-FLOW-ANNUAL PEAK2 M(=1E3

Marne: R-RIDGWAY, PA-FLOWEANNUAL PEAKZ » | Short (D
Description: Daownloaded from USGE wehsite, Station 03029000
Study D55 File: | CAHEC Data\SSP\Clarion RivenClarion_River.dss

Data Source | Detajls

Locatian

{HEC-DSS ) MS Excel 3 Manual

JSGS Website

Drata Tvpe: |Annual Peak Flows

!—-%_Obtain stations...

Impart ‘ USGS ‘ Other Qualifier

Get USGS Station 1D's by State ]

Data Station ID's {F Part)
| v

Select State: [EETENIETIE v|

Data Type:  Annual Peak Flows

[0]4 Cancel

[ Impart to Study DSS File ]

[ Ld Piot ] [ =E Tabulate l
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Data - New Data — USGS Website

< Data Editor -CLARION RIVER-RIDGWAY, PA-FLOW-ANNUAL PEAK2* M{=1E3

Marme: F-RIDGWAY, PA-FLOW-ANNIUAL PEAKZ » | Short ID:
Description: Diownloaded from USGS website. Station 030259000
Study DSS File: | CAHEC DatalS5P\Clarion RivenClarion_River.dss

Data Source | Details

Locatian

() HEGC-DSS ) MS Excel 1 Manual

USGE Website

Data Tvpe:  |Annual Peak Flows

Get LUISGS Station 1D's by State Fennsylvania

Impaort LISGS Basin Mame Lacation Other Gualifier
Data Station ID's A Party (B Part) (F Part)
W

03026400 Richey Run Emlentan, PA

03026500 Sevenmile Run Rasselas, PA

03027500 EB Clarion River EBE Clarion River Dam, PA
Q2022000 West Branch Clarion ... [Wilcox, PA

03028500 Clarion River Johnsonhurg, PA
03029000 Clarion River Ridoeay, PA

02029200 Clear Creek Sigel, PA

03029400 Tams Run Caoaksburg, PA
03029500 Clarion River Cookshurg, PA
02030500 Clarion River Finey, PA

I H< =1

[ Import to Study DSS File ]

| Lot | | =ETabulate |
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Data - New Data — Excel D

Data Editor -

Hame: » | Short 1D:
Description;
Study DSS File! | CADocuments and SettingsigOhecdjh\3SFTests\FFA Tests\FFA_Tests.dss

Diata Source | Details

Location
() HEC-DEE () USGE Website ) Manual

Excel File:
Worksheet:

Data Type:  |Annual Peak Flows
Diata Units:

D58 Fathname Parts
A E: |
O | |  E|IR-CENMTURY

Pathname: [MFLOWIAR-CENTUIRYY

ardinate

E[E Tahulate ] Zancel
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New Data — Manual

Data Editor -

MHarme: w | Short D
Description:
Study DSS File! | CADaocuments and SettingsigOhecdimSSFTestsiFFA Tests\FFA_Tests dss

Data Source | Details
Location

() HEC-DES () USGE Wehsite 3 MS Excel

Data Type: _Annual Paak Flows v | StartDate: Dggpri gggL:] | start Time: |
Data Units: | ¢fg
0SS Pathname Pars

A |Bacramanet B: |I-Street Co FLOWY
D E: |IR-CENTURY F: |Observed

Fathname: [Sacramanet]-StreetFLOWIR-CENTURY/Observed!

Crdinate

08Apr1993
07.Jan1999

| Importto Study DSS File

| LaPiot | [ ¢ Tabuate | ][ moy [ cancel
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MetaData

< Data Editor -CLARION RIVER-RIDGWAY, PA-FLOW-ANNUAL PEAK

Mame: RICOH RIVER-RIDG ¢ ARMUAL PEAK BRI X
Description: Dawvnloaded from USGS website. Station 03029000
Study DSS File: | CAHEC DatalS5P\Clarion RiverClarion_River.dss

Data So

State: Fennsylvania CoLnty: Elk

Stream: Clarion River Location: | Ridgway, PA

Drainage Area: | 3073 DA Units: | sgmi

Gage Operator; | USGS USGS Mo 3029000

Gage Datum: 10 HLIC: 05010005

Yedical Datum:  |MGYD2a

Description:

Coardinate Location Data

Coordinate System: |LatiLong w | Coordinate 1D: il

Harizontal Datum: MAD2T w | Datum Units: Degrees Minutes Seconds L

Coardinate X Value: _7834410 | Coordinate ¥ Walue: 412515

| LdPiot | | FETabuiate | || cancel




Hydrologic Engineering Center

Bulletin 17B Analysis - General

Bulletin 178 Editor -Sample Analysis 1

Mame: Sample Analysis 1

Description: Sample for Flow-Freguency Analysis Courge

Flow Data Set.  |Sample River at Sample Location

D55 File Name: | CaDocuments and SettingsigDhecdjMSSPTests\SSP SamplelS5P_Sample.dss

Report File: CaDocuments and SettingsigOhecdjSSPTests\ISSP SampletBulletind ThResults\Sample_Analysis_1Sample_Analysis_1.rpt

General | Optighs | Results

Generalized Skew Flotting Positian Confidence Limits

(%) Use Station Skew = YWeibull (& and B = 0 (=) Defaults (0.05, 0.95)

O Usze Weighted Skew ) Median (& and B=0.3) (O User Entered Values

) Use Regional Skew () Hazen (& and B = 0.5) Upper Limit:
Regional Skew: () Cther (Specify A, B) Lowver Limit:

Reg. Skew MSE: Flotting position computed using farmula
(m-AYin+1-A-B)
Where:

Expected Probablity Curve m=rank, 1=largest
MN=Mumber of Years

(%) Compute Expected Prob.Curve AB=Constants

() Do Mot Compute Excpected Prab.

Cancel

Compute l [ Flot Curve ] [ Wiew Report ] [ Print ]
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Bulletin 17B Analysis - Options

£ Bulletin 17B Editor -Sample Analysis 1

Marme: Sample Analysis 1

Description: Sample for Flow-Freguency Analysis Course

Flow Data Set:  |Sample River at Sample Location

D55 File Mame: | CaDocuments and SettingsigOhecdjSSPTests1S5P SamplelSSP_Sample.dss

Report File: CaDocuments and Settings\g0hecdjh\SSPTests\SSP SampleiBulletind ThResults\Sample_Analysis_1\Sample_Analysis_1.rpt
Genlgral| Dptions | Results

Loy Dutlier Threshold Histaric Period Data Lser Specified Frequency Ordinates

[ Use Low OutlierThresIt\qgld [ Use Histaric Data [J use values fram Table below

Value Historic Period Freguency in Percent

Start vear:

End Year.

High Threshhaold Flow:

Historic Flood Peaks
Wiater Year Feak Flow

Compute l [ Flot Curve l [ Wiew Report ] [ Frint l Cancel




Hydrologic Engineering Center

Bulletin 17B Analysis - Results

£ Bulletin 17B Editor -Sample Analysis 1 E@!}

Mame: Sample Analysis 1

Description: Sample for Flow-Freguency Analysis Course

Flow Data Set:  |Sample River at Sample Location

DSS File Mame: | caDocuments and Settings\gOhecdjmSSPTests\SSP SampletS5P_Sample.dss

Report File: CaDocuments [%1[1 SettingsigOhecdjMSSPTests1S5P SampleiBullatin ThResults\Sample_Analysis_1\Sample_Analysis_1.rpt

General Opti

Freguency Curve for: Sample River at Sample Location System Statistics

Fercent Chance Computed Curve Expected Prob. Confidence Limits Log Transformm: Flow,
Exceedance Flowe in cfg Flow in cfg Flows in cfg Statistic Valle

0.05 0.94 hean 4.9455

357,854 368,385 430,389 Standard Dey 0.2307
313,568 320,707 371,964 Station Skew -0.1804
280,542 285,659 328,033 Regianal Skew 0.0
247,834 251,308 287,118 Wigighted Skew -0.1541
204,521 206,693 233,048 Adopted Skew -0.2
172,091 173,100 192,865
138,536 138,973 152,756
89,785 89,785 87,209
56,753 56,548 61,921
44,702 43,889 45,868
36,767 35,361 40,104 Nurmber of Events
23,730 23,143 27,459 Evant N—

Histaric Events
High Qutliars
Low Outliers

Zero Or Missing
Systematic Events
Historic Period

Compute ] [ Flot Curve l [ View Repart ] [ Print ] Cancel
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Results - Graph

B2 Exceedance Probability for FFA Test 1
File Edit  ‘Wiew

@ 1000000

Exceedance Probability for FEA Test 1

10000.0

100.0 | T T T T T
0.99494 0.8900 0.8000 0.5000 01000 0.0100 0.00100.0001

FProbahility

Obzerved Events (Wizibull plotting positions] Computed Curve
Expected Probability Curve — — — & Percent Confidence Limit
— — — 85 Percent Confidence Limit
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Results - Report

i FEA Test 1.rpt
File Edit Search Format

File: | ciDocuments and SettingsiglhecdjSSPTests\FFA TestsiBulletin ?bResuItleFA_TesU \FFA_Test 1.rpt

Eulletin 17E Frecquency Analysis
07 Jan 2008 10:58 AM

--- Input Data ---

Mhalysis Name: FFA Test 1

Description: WEC Appendix 12, Example 1 - Fitting the Log-FPearson Type IIT Distribution
Fishkill Creek at Beacon, NY

WELC Appendix 12, Example 1 - Fitting the Log-Pearson Type III Distribution

Fishkill Creek at Beacon, NY

Data Set Name: FISHKILL CREEE-EEACON-FLOW
033 File Name: C:‘\Documents and Settings’gOhecdjh)\535FTests\FFL Tests\FFA Tests.dss
D&% Pathtiame: /FISHEILL CREEE/BELCON/FLOW/0ljanlS00/IR-CENTURY//

Feport File Mame: C:\Documents and Settinga’gqlhecdihl33PTesta’FFA Testa\Bulletinl7hResults\FF4 Test 14FFa Tezt l.rpt
CML File Name: C:hDocuments and Settings)gDhecdjh'\E5PTests\FFA Teata‘\Bulletinl7bResults FFi Test 1\FFA Test l.xml

Skew Option: Use Station Skew
Fegional Skew: 0.6

Fegional Skew HMSE: 0,302

Found adopted skew to nearest tenth

Plotting Position Twpe: Weibull

Upper Confidence Lewel: 0.05
Lower Confidence Lewel: 0.95

Found ordinate walues to 3 significant digits
Display otdinate walues using 0 digits in fraction part of walue

--- End of Input Data —--

we i L e T ey
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Current Development...

= General Frequency Analysis

m Stage-Frequency (analytical or graphical
method)

mFlow-Freguency (Methods other than
Bulletin 17B specific)

= Volume-Duration Frequency (1-day, 3-day,
etc...)
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Generalized Frequency Analysis
Analytical Frequency Settings Tab

B2 General Frequency -Stage Frequency Analysis* =13

Marme: Stage Frequency Analysis

Diescription:

Data Set: CLARION RIWER-RIDGWAY, PA-STAGE-ANMNIUAL PEAK hd
D85 File Mame: | cyHEC DatalSSPICIarion RiveriClarian_River.dss (]
Report File: CAHEC DatalSSPIClarion RiveriGeneralFreguencyResults\Stage_Frequency_AnalysisiStage_Frequency__)
General | Options | Anaktical | Graphical

Seftings | Results | Plot

Log Transfarmation: Generalized Skew

log transform s On

Distribution

LogMarmal

Expected Probablity Cure
() Compute Expected Prob.Curve

(#) Do Mot Campute Excpected Prob.

Plot Analytical ‘ ‘ Plot Graphical

Campute ‘ Cure Zurve ‘ YWiew Repart Cancel H Apply
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Generalized Frequency Analysis

Analytical Frequency Tabular Results
- BIX]

B General Frequency -Stage Frequency Analysis*

Mame: Stage Frequency Analysis

Description:
Data Set: CLARION RIVER-RIDGWAY, PA-STAGE-ANNUAL PEAK A
D35 File Name: | CyHEC DatalSSPICIarion RiverClarion_River.dss ()

Report File: CAHEC DatalSSPClarion Ri\tenGeneraIFrequencyResuItSIStage_FrequenC\,f_AnaI\,rsis'tStage_Frequency_ﬁ[:]
General | Options | Anahtical | Graphical

Settings | Results | Plat

FPercent Chance

Curve hased on Data

Zure based an User-Adjusted Statistics

Exceedance

Computed
Curve
STAGE in FEET

Confidence Limits
STAGE in FEET

0.95

0.05

Computed
Curve
STAGE in FEET

Confidence Limits
STAGE in FEET

0.95 0.05

0.z

3

3

0.5

2

4

1.0

2

7

20

2

4

5.0

2

0

10.0

1

g

20.0

1

]

50.0

1

1

g0.0

k]

90.0

g

s

=

System Statistics

Mumber of Events

Log Transformation:

Statistic Ewent Humber

Historic Events

Yalue log transfarm is  On

Mean Distribution

Standard Dey

High Cutliers

Station Skew

Lawy Outliers

Regional Skew

Zero Or Missing

Weighted Skew

Systematic Events

Adopted Skew

0.0a0

Historic Period

CampLute ‘

Flot Analytical
Curve

Flot Graphical
Curve

‘ Yiew Repart

distribution is

LogMormal

Cancel ] [
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Generalized Frequency Analysis
Analytical Results Plot

B General Frequency -Stage Frequency Analysis
Mame: Stage Frequency Analysis
Diescription:

Data Set: CLARION RIVER-RIDGWAY, PA-STAGE-AMMUAL PEAK b
D55 File Mame: | cyHEC Data/SSPIClarion RivetClarion_River.dss LJ
Repart File: CAHEC DatalSSPWClarion RivenGeneraIFrequencvResuItSIStage_Frequency_AnaIysislStage_Frequencv_ﬁQ

General | Options | Analtical | Graphical

Settings | Results | Plot

Log Transformation:

log transform is an
Distribution
distribution is LogHarmal

Computed Statistics

Mean . oflogs
Std Dev. . oflogs
Skew ) oflogs

Adopted Skew . oflogs

User Statistics

[ ean . of logs

1.0 T T T T T T T
0.9333 09990 09900 0.3000 0.5000 01000 00100 00010 0.0001 []std Dev. . of logs

Percent Chance Excesdance
[ Adpt Skew . oflogs

Computed Curwe — — — 95 Percent Confidence Limit

— — — & Percent Confidence Limit L ] Observed Events (eibull plotting positions)
Historic Data High Outlier I:‘
Low Outlier

Equivalent
rs of Rec

Plot Analytical ‘ Plot Graphical

Compute Curve Clure ‘ Yiew Report Cancel
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Generalized Frequency Analysis
Graphical Frequency Analysis

B2 General Frequency -Stage Frequency Analysis
Marme: Stage Frequency Analysis

Diescription:

Data Set: CLARION RIVER-RIDGWAY, PA-STAGE-ANMMUAL PEAK b
D355 File Name: | cyHEC Datal3SPICIation River/Clation_River.dss L)

Report File: CAHEC DatalSSPWClarian RivenGeneraIFrequencvResultslStage_Frequencv_Anal\,rsiSIStage_Frequency_ﬁ[:]
General | Options | Analtical | Graphical

Log Transformation:

logtransformis  On

ser-Defined Graphical Cume

Freguency Ordinates

Freguency in % | STAGE-AMMIUJAL...

0. 25.
22.
20.
149.
15.
17.
11.
10.

STAGE-ANNUAL PEAK in FEET

o e e e e e e R )
Ly e 8 O e e e o e

1.0 T T T T T T T
0.9999 099830 09900 0.9000 0.a000 01000 00100 0.0010 00001

Percent Chance Exceedance

- Plotted Data — — — & Pemcent Confidence Limit — — — 94 Percent Confidence Limit
Historic Data —@— user curve

Plat Analytical ‘ ‘ Plot Graphical

Compute ‘ Cure Cure ‘ Wiew Report ][ Zancel
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Volume-Duration Frequency
General Input Tab

Volume-Duration Frequency

Name: [ Name
Description: Descripticn
Data Set: | Data Set
DSS File Name: DSS File Name
Report File: Repart File
i il ---.-\.'-
'.\ General _/_Dptic:ns Vol-Duration Table | Analytical | Graphical

Log Transform Plotting FPosition

® weibull (A and B=0)
() Median (AandB=03)
(0 Hazen (A and B=0.5)
(0 Other (Specify A and B)

Plotting Position computad using
() Analyze Minimums formula
(m-A) ! (N+1-A-B)
where:
m = rank, 1 = largest
M = Number of Years
A, B = Constants

A | A-value

B: | B-value

(® Use Log Transform
() Do Mot Use Log Transform

Maximum or Minimum Analysis

® Analyze Maximums

Year Specification
{(® ‘Water Year (starts Oct 1)
() Calendar Year (starts Jan 1)

O Other
starting: | start mon-day

Time Window Maodification

End Points

DSS Range is 211962 — 71311927
[¥] start date | start mon-day-year

[¥] end date | end mon-day-year

Season

To define a subset of the year
season start: season end:

[v] mon-day man-day

MOTE: season must be within a year,
as defined above

Plot Duration | [ Plot Analytical Plot Graphical i
DOMPUTE l i J s ] neth || \iew Report ‘ [ o | Apply | [ Cancel
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Volume-Duration Frequency
Options Tab

Volume-Duration Frequency

MName: Mame
Description: Description
Data Set: Data Set
0SS File Name: DSS Filz Name

Report File: Report File

P *,

_Genera'1 Options Vol-Duration Table Anallytir:al Graphical

Output Labéﬁﬁg_ i Flow Durations User-Specified Frequency Ordinates

Data Mame [¥] Change or add to default values [¥] Change or add to default values

DSS data name is FLOW-FEAK Duration in days Fraquency in Percent

[¥] change label | name

Diata Unit
DSS data unit is CFS

[¥] change label | unit

Curves Curves

" COMPUTE ‘ Plutgla_l:ﬁm |Plotﬁ:|alyti-:al H Plot Graphical | i e ‘ [ oK ] [ Apply ] [ o ]
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Volume-Duration Frequency
Volume-Duration Output

Volume-Duration Frequency

Name: Mame
Description: Description
Data Set: | Data Set
DOSS File Name: | DSS File Name
Report File: | Report File

General | Options|

al-Duration Table \,':Analytical Graphical
- & Vielume-Duration Data

Lowest Mean Value for Duration, Average Daily Flow in ofs
7 15 30 a0

MNote: thHis tahle 1=

ad aftar

Extract Volume-Duration Data J

Data Curves Curves

COMPUTE | Plot Duration F'In:-t.ﬂ.nall,'ticaI” Flot Graphica J| Vi Repoet | [ oK J [ Apply I [ Cancel
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Volume-Duration Frequency
Analytical Frequency Analysis

Yolume-Duration Frequency

Name: | Name
Description: | Description
Data Set: | Data Set
DSS File Name: | DSS File Name
Report File: | Report File

il \
f_Gener_QI Options | Vol-Duration Table| Analytical |/ Graphical

(|| settings :.'Rr:sults Plot | Statistics e

Log Transform: Skew
log transform is OFF (or OMN} & Use Station Skew

" Y Whigi
Distribution () Use Weightad Skew

| 0 Use Regional Skew
r Duration | Reg. Skew | R.Skew MSE
Naone / MNore 1

MNormal LogMNormal
Pearsonlll LogPearsonlll 3
7
15
30
60
o0

Mone

Note, if a
distribution other
than LPIII or
Pearsonlll is

selected, the Skew
hox is grayed out Expected Probability Curve

(s} Compute Exp. Prob. Curve

() Do Not Compute Exp. Pr. Curve

= Fiot Duration Flot Analytical Plot Graphical :
MPUT
LoMIE ‘ Data ] ‘ Curves Curves Vi Repor | o
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Volume-Duration Frequency
Plotted Results

[ Volume-Duration Frequency

MName: Mame
Description: Description
Data Set: Data Set
DSS File Name: DSS File Name
Report File: Report File

K

| General | Options | Vol-Duration Table(| Analytical /}Graphical

Settings | Resilts | Plot | Statistics —

Average Daily Flow in cfs

Percent Chance Exceedance

+ ‘l-day data + 3-day data
— ‘i-day curve —— 3-day curve

ete

T Plat Duration Plot Analytical Plot Graphical . I
COMPUTE | s H Skl kit | View Report | [ oK l I Apply ] | Cancel
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Future Development

= Coincident Frequency
= Regional Frequency Analysis
= Multiple Linear Regression Analysis



	HEC-SSP �Statistical Software Package
	Topics
	History and Status
	History and Status
	HEC-SSP Software
	Background Maps
	Example Background Map
	Data - New Data – DSS File
	Data - New Data – USGS Website
	Data - New Data – USGS Website
	Data - New Data – Excel Data
	New Data – Manual
	MetaData
	Bulletin 17B Analysis - General
	Bulletin 17B Analysis - Options
	Bulletin 17B Analysis - Results
	Results - Graph
	Results - Report
	Current Development…
	Generalized Frequency Analysis�Analytical Frequency Settings Tab
	Generalized Frequency Analysis�Analytical Frequency Tabular Results
	Generalized Frequency Analysis�Analytical Results Plot
	Generalized Frequency Analysis�Graphical Frequency Analysis
	Volume-Duration Frequency�General Input Tab
	Volume-Duration Frequency�Options Tab
	Volume-Duration Frequency�Volume-Duration Output
	Volume-Duration Frequency�Analytical Frequency Analysis
	Volume-Duration Frequency�Plotted Results
	Future Development

