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OTHA — Omaha Tools for Hydrologic Analysis -
Time-Series/Statistical Analysis Programs for Water
Resources

William Doan, P.E.!
Hydraulic Engineer, U.S. Army Corps of Engineers, Omaha District,

Abstract. A suite of programs has been developed by the Omaha District to provide useful
tools to aid in the rapid and accurate analysis of hydrologic daily flow time-series data and
peak flow data for various water resources/environmental projects. These programs utilize
tools not currently found in existing software and all the OTHA programs have: easy-to-use
Visual Basic GUI interfaces, FORTRAN engines, connections to WEB data locations, data
conversion utilities, and utilize standard data formats: HEC-DSS databases for daily flows
and HEC-FFA input formats for instantaneous peak flows. Various water resources related
routines within OTHA include: time-series cross-correlation analysis, trend analysis,
volume-frequency/balanced-hydrograph generation, extension of records, synthetic daily
flow and peak flow generation, mix-population analysis, total probability theorem analysis,
risk/binomial distribution analysis, precipitation-frequency analysis using General Extreme
Value 1 distribution, and tests and corrects for stationarity or linear trends of statistical
parameters.

Model Development. The programs contained in OTHA are predominantly
software that had been previously developed by the Omaha District Corps of
Engineers in the course of analyzing various water resources projects. The
primary purpose of OTHA was to compile all the existing programs into one
easy-to-use package and to be able to use these programs in conjunction with
traditional statistical analysis software such as HEC-FFA and HEC-STATS.
Specific model goals include:

1. Provide direct access to data via the Internet.

Provide means to convert data into a standardized format (DSS for
daily data and HEC-FFA input file format for instantaneous peak flow
data).

Minimize amount of required data input.

Direct display of program output.

Provide for annual or seasonal analysis when using daily values.
Provide a common “look or feel” for all routines.

Provide useful set of tools for working engineers.

NownhkWw

Model Use. All routines within OTHA were written with FORTRAN and
have Visual Basic graphical user interfaces. The routines within OTHA are
called from a main menu or screen and are located within one of four main
folders:
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Figure 1. OTHA Main Menus

The graphical user interface for each routine is shown below along with a
brief description of each routine. For detailed descriptions of all routines,
please refer to the OTHA Users Manual, which can be found at:

http://www.nwo.usace.army.mil/hydro/hydrology/otha/index.html
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Daily Flow Routines:

DAILYDSS — Retrieves daily flow data from USGS Web-Site and converts
the data into HEC-DSS daily time-series. The data from the Web Site needs
to be saved as a “Tab-Separated Data File”. The name of the DSS file needs
to be inputted, as well as the DSS pathname for the data to be placed in are
required input.

&, DAILYDSS - Retrieve/Convert Web-text file of daily flow into DSS — IEIIﬂ
Omaha District USACE
—Files
USES Wweb-Site for Daily Data 15 FEE 04 i!
[Save as "'T ab-seperated data file") 11-07:29
hittp: Afwaterdata usgs. govnwis/discharge
|E:'\hecexe\dallydss.dat [lfroprﬁtaﬂ:ve] AT SRRV
— CITY/FLOW//1DAY/TUSGES
|E:'\hecexe\oul it e
Chhecexe\dailpdss. dss ['S5 File ta
put data into Flow Flow
- From Goes inta
— D55 Pathname to Give Data: Date Text File: DEE as-
/TOMGUE RIWERAMILES CITY/FLOW A1 DAY /USG5,
4 I 1938 150 180,00
4 3 1938 145 145_00
4 4 1938 150 180,00
| Execute DAILYDSS + 5 1938 155 155.00
4 & 1938 145 145,00
. 4 7 1938 145 145_00
Auillary Frograms 4§ 1333 150 150. 00
4 9 1938 155 155 00
"nos - LST 4 10 1238 1&E 1&E&._00
Dutput File HEC-DSSUTL 4 11 1938 175 175.00
4 1 1938 177 177.00
4 13 1938 pR-1 1&é. 00
4 14 19328 1&l 1&l.00
HEC-DSPL&Y HEC-DSSYLE 4 15 19238 171 171.00
4 1& 13328 122 12z, 00 hd
Kl 2
= = A T i i “—‘L O T v
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DSSSTATS — Quickly and concisely summarizes a long-term period of
record of daily flows for any period within a year into: annual minimum
flows, annual maximum flows, annual mean flows, annual flow-volumes,
annual lag-1 serial or autocorrelation coefficients, and computes graphical
frequency-analysis, log-Pearson probability distribution, and trend analysis
on annual maximum daily flow values with associated statistical significance
tests. Writes out annual maximum flows to an FFA input file for further
analysis.

iw. DSSSTATS - Computes Mas, Min, Mean Daily ¥Yalues From DSS and and - |EI|§|
Omaha District USACE

—Files
Civheceredssstats. dss 0SS File Dates and Periods
Starting D ate: Ending D ate:;
ID‘IJAN1SBD |31DEC2DDD
D55 Pathname
/PLATTE R./MORTH BEND AFLOW /DAY /JSGESS Sk Bl el
I ' |D1JAN |31DEC
C:hvhieceweout Dutput Fils C:hvhecexehinfile ffa FFA InpLt
File to Create
Lusillary Programs
| Execute "DOS - LIST"
EDSSSTATS Dutput File ‘ HEC-DSPLAY HEC-DSSUTL HEC-DSSYUE
Statistical Analysis: ;I
am date date lag-1
of min of max of acoum me & serial
walues value min value wvalue max wvalue wvalue®* wvalue corr.
366 B53.00 ZEZDEC1960 E7&00_00 Z9MARISEO0 313566 437695 0_8564
365 £30.00 Z4JUL1961 lz400_.00 Z4MATISEL 23859 9% 3306.98 0.3137 =
ZEE EQ00.00 11DECL13EZ FEZ00.00 EEMARLSEZ ZEdE. €5 EQ044.EE 0.31&8E -
4] 3
= " Al d i .J L i Y .._“ [T U v

25



Doan, W.

. CORRDSS - Computes cross-correlation between two daily time-series ¥ia - IEllil
Omaha Diztrict USACE

— File:
IC:\hecexe\corrdss.dss D35 Fils | Dates and Periad
Starting Drate: Ending Date:
- DSE Pathname |mmm 960 |31 DEC2000
IJTDNGUE RIVERAMILES CITY/FLOW /A1 DAY IS GESS
First Lag: Last Lag:
INELLDWSTDNE RIVERAMILES CITY/FLOW /A DAY USGESS ID I‘IEI
IC: Shecenebout Olutput File |
Auillary Prograrm
Erecute
"DOS - LIST™
CORRDSS Dutput File | HEC-DSPL&Y HEC-DSSUTL | HEC-DSSWVUE
Corr. Square ;I
Lag Coef. cc
a 0.704 0.45L
1 . Q.
4 . Q.
3 . 0.
4 N n

ij:lN_k N iy ij:i
C« (N)IZ:; (yt+k ymean)(yt ymean)rk (C!Ccl)l)l/Z

CORRDSS- Calculates the cross-correlation of two hydrologic daily time-
series using the cross-covariance between the two hydrologic time-series.
(Salas, 1992) Essentially, determines the probability that two rivers will flood
at the same time — useful for main/tributary confluences and interior drainage
analysis.

where:
i y . .
y =one stream gage’s time-series of daily flows
y' =another stream gage’s time-series of daily flows
co= sum of the differences of daily flows from the mean of the daily flows,
divided by the total number of observations
t = time increment
1 = lag-k cross-correlation coefficient

c=cross-covariance between the two time-series
k=times-series lag
N=total number of values
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. BALHYD - Performs Yolume-Frequency Analysis using HECSTATS - The - |EI|1|
—Files
|C:\hecexe\bh.dss 0SS File Dates and Periods
Starting D ate: Ending Drate:
D35 Pathname |D1JAN1SBD |31DEC2DDD
/PLATTE R./MORTH BEND AFLOW /DAY USGES/
Starting Peniod: Ending Period:
|E|1.JAN |31DEC
IE:\hece:-:e\out Dlutput File
DOs - LIST i Execute BALANCED |
Setup HEC-STATS Fun HEC-STATS S TATS.OUT" HYDROGRAPH HEC-DS5VLE
100-Tear Balanced Hydrograph ;I
Mean 0 Total EBalanced [l
Ower Volume Hydrograph
Duration Duration (cfs-day) tofs)
1-Day 115000, 115000, 115000,
3-Day Qz300. Z7E200. 7E9E50.
7-Day EEE00. 482200, 4EETE.
15-Day 45500, E2EL00. 2791z
20-Day 24700, 1041000, 23200,
&0-Day 27400 1644000, Z0100.
S0-Day Zz900. Z0&1000. 13900, -
Kl »
- h —

BALHYD — Serves as a graphical interface for HEC-STATS for flow
volume-frequency analysis, then computes various return-interval
symmetrical hypothetical “balanced” hydrographs and writes the ordinates
out to HEC-DSS. Specific periods within the year can be computed, i.e.
monthly or seasonal. The generated balanced 10, 25, 50, 100, and 500-year
hydrographs are written to the specified DSS file.
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Peak-Flow Routines:

QWAT — Retrieves and converts USGS WATSTORE file format from the
USGS’s Web Site into an HEC-FFA input file format (QR Cards).

. QWAT - Retrieve/Convert Web-WATSTORE file of Peak Flow into FFA Inp - |EI|1|
Omaha District ISACE

USGS Web-Site for Peak Flow Data————————————— —Awillary Program
[Save az "WATSTORE Formatted File™)
http: /fwaterdata. usgs. gov/riwis/peak
"DOS - LIST"
C:\hecexebqwat bt Input File Output File
[from above] _
C:\hecexehout2fia.ffa FF& Input File
ta Create
i HEC-FFA
Execute OWwAT
TT 06294900 M F Froze to Death Cr trib «| [0
nr Ingomar MT } _ USGS 05294900
s (e L £l e Rl ) M F Froze to Death Cr trib nr Ingomar MT
ID 06294500 - M F Froze to Death Cr trib 500 -
nr Ingomar MT ‘
QR TLE196Z 453
i} 6211963 44 4001
QR 6131964 65
QR 7101965 300
Qn 71E1IE6 5z 300 A
QR 6131967 &7
QR & 91968 54
111 7 71969 a0 200F
[1]:3 2 615970 13z b A
i3 5311371 45 1k i A
QR 5141372 110
QR 4201373 &0 “ ‘A‘ ‘ ‘ ! ‘
QR 1151974 zg _ILI i} MEETITETII I AT AT AT ATSTrAr I AT A
il L 1960 1964 1968 1972 1976
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isi, EXTENSION - Performs Extension of Records (Two-Station Compatison) - ¥ia 1O x|
Ormaha District USACE

=
File
. - 1
— Short-Term Station FFA [nput File
IE.\hecexe\short.ffa FFA Input File
 Lotg-Term Station FE& Input File: ! 5 o
T T—— el
NEGERENIING.Ma FF&, Input File -
8
- > o
1 b '55
r— Output File ? 4
.
C:\hecexehout Output File =
1m
OEsse0Ese 056 OSO5 O0SN704AS0302 04005 001 0004 0omd
r— SkewValue to uze with Extended R ecord —
0.00 i Erecute EXTENSION ¢ DOS - LIST Qutput File
1 FHURT TERH 00000001 LONG TERH 00000002 COINCILENT TERH a
ID 06752260 -  CACHE L POUDER ID 05752000 - CACHE LA POTDE
E RIVER AT FURT COLLINS, CO. E R A HO0 OF N, MR FT COLLINS, CO.
YERR  DISOERGE (¥) L0 OF X YEMR ~ DISOHERGE (¥) LOG OF X YERR ~ DISCHRRGE (¥) Lod OF X
1910 2240.00 3.3502
1311 247000 3.3927
1912 332000 3.5821
1913 270000 3.4314
1314 5380.00 3.7308
1915 270000 34314
1916 234000 3.3692
1217 700000 38451
1313 5200.00 3.7160
1919 157000 3.2227

1920 451000 5 .6542 =
Erre) Ly = mase
4 I E

EXTENSION - Extension of records or two-station comparison of peak
flows. Utilizes the procedures described in Appendix 7 of Bulletin 17B for
extending on gage’s record based on the concurrent period of a nearby gage.
The program adjusts the log mean flow and standard deviation of the short-
term record based on the regression analysis with the long-term record. An
inputted skew value can be used with the adjusted parameters to develop the
final flow-frequency curve.

(Hydrology Subcommittee, 1982)
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. QGEN - Generates Peak Flow Data using LR, LR w/noise, and MOYE then G - |EI|1|
— File: T
— FFA Input file - Will us this location to base flows on: SICoi @EI 1
C:\programshggentggend fla FFA Input | [1zmm | g gmg: et E:gzz:g: wihake
File O maiverance orvarEnce Erersion (MOVE) gg
1o
— FFA Input file - ‘Will Generate Peak Flows for this location: ~ 4 o
o
C:\programshggentggen. ffa FF& Input = &
File i &
e | & i
r— Output Fil *
put File am | .. H A
C:\programshgoentoutput . @
I Output File — g
E St &
. . . L . . .
0 00 I 600 SO0 000 (200 0 (6
r— Seed Mumber for R andom Mumber Generator for “noise" value: —
[Use a S-digit odd number) I mn Execute Pragram "00S - LIST" Output File
Mumber of years for lst gage: 47 ;I
Mumber of years for Zst gage: a6
MNumbher of concurrent years: 1z
MNumber of years to generate data for Znd gage: <1
Correlation Coefficient between the Z gages: 0.9E8E
ID 0g201000 - PLATTE B NE ASHLAND, NE J
lin. reqg
Tear l=t gage lin. reg wi/noise MOVE
1929 Ea0oo.
13320 29200,
1931 laz00. i
Kl y

QGEN - Will generate individual year’s peak flows for a given station by
comparison with nearby station. Will generate missing year flows by linear
regression, linear regression with “noise”, and MOVE statistics. (Salas, 1991)
The program puts the original data combined with the synthetic data into
three FFA input files.

yt =a+b(xt 'Ht)
a= (Nl +N2)“y - Nlp'yl

N,

/Uy =lqu +

2 _

N, +
Nz(Nl _

2 Ovi B
N, Py o, (Hx, — Hx))

DN, -1

(N, =D)(N, =3)(N, -2)

b2

_[(N1+N2'

Do?- (N, -

1)0'31' N, (ty, - ;Uy)z' N,(a- ,Uy)z]

1

2

o, =————
N, +N, -

2
21 (Hx, — /Jx1)2

(N, - 1)0'>2<2
2 N, N o
N_10_2+N_120'Y10_2+ 1Ny o Oy
1[( , — Doy, +(N, ),0><yo_)2<1 X2 N, + N, ><yo_x1
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X is the set of annual peak flows for the long-term gage

Y is the set of annual peak flows for the short-term gage

Ly and oy are the mean and standard deviation of the extended sequence
yt1s the variable with a missing variable to be generated

Wy1 is the mean of concurrent observations of Y

Pxy 18 the cross-correlation between X and Y

oy 1s standard deviation of concurrent observations of Y

o1 1s standard deviation of concurrent observations of X

oyx2 1s standard deviation of non-concurrent observations of X
X 1 the variable with the complete record

Uy 1s the mean of concurrent observation of X

Ux2 1s the mean of non-concurrent observation of X

N; is the number of common observations between X and Y
N is the number of values of Y to generate and:

. MIXPOPS - Mixed Populations - Computes seperate curyves for Ewo pi I - |EI|1|
File:
— FFA Input file: ilzeey)
IE:\hecexe\diffpops.ffa FFA Input
4|F"e Higher
Curve
r— Output File

CumbinV
X 7
IE.\hecexe\output Dutput File | oo | Curve &

1m al
O2x0 02 02 02505 02070A05040302 04005 001 0001 OO

| 2| | ExecuteMixPOPS | "DDS-LIST"DutputFiIe|

07 APR 03 -
14:19:47

DIFFPOPE - Different Populations

— Mumber of values in Higher Population:

Program to compute discharge-frecquency relationships

based on fitting lines through two populations

of the antual peak flows graphical plotting postions

then combines the two curves using the Total Probability Theorem

ID 0775500 - DISMAL RIVER NEAR THEDFORD, NE
-
Kl y

MIXPOPS - For two physically-differentiated populations within one FFA
record, the program will compute separate flow-frequency curves for each
population then combines the two curves using the Total Probability
Theorem. The curves are developed by converting the graphical plotting

positions to a linear distance on the probability grid and solves for a best-fit
line. (HEC, 1975)

Peombined = Pa + Ps —PaFg
where:
P4 = Probability of “A” occurring and Pg = Probability of “B” occurring
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. TOTPROB - Computes the total prob. of flooding by two different popul - |EI|1|
Omaha District USACE
—Data
iooam
Series A SeriesB
bean log Discharge: I 33000 I 31000 /
ioom /
Standard Deviation: I m1111 I 03333 Ll -4
o B
Logt=d -
I
- oo EE
Skew Coefiiciant: I 010 I 0.40 -
im
_Dutput I—IIG OEees 0Eee oss 05505 0070415040302 04005 oo o0mi oo
output . E .
Output File | . Evecute TOTPROE D08 - LIST Output File
07 APR 03 -
14:20: 50
Statistics:
mean log standard
discharge deviation skew
Series &4 [(inputted) 3.3000 0.1111 0.1000
Series B [(inputted) 3.1000 0.3333 0.4000
Combined [computed) 3.3918 0.14la 3.2622
Hrmethatrical Tlamas il
Kl y
|

TOTPROB - Given the statistical parameters of mean log discharge, standard
deviation, and skew for two different populations, the program will compute
the log-Pearson Type III probability distribution for each, then combine the
two curves for a smooth curve using the Total Probability Theorem.

P(:ornbined = PA + PB - PA PB
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Miscellaneous Routines:

. PRECFREQ - Precipitation Frequency Analysis Using GE¥1 Probability D

Omaha Tools for Hydrologic Analysis

=10l

Omaha District USACE

—Filez
|C:\hecexe\plecfleq.dss DSE Fie —gtaat[zig PYe;iao['_ﬂs, and Hours for f-‘«nalysié ing Yo
|1950 |1990
[5S Pathname for Hourly D ata
FSANDHILLS/BASSETTJPRECIPATHOUR/NES i) = Ending Period
I |D1JAN |31DEC
1
Hours: For
|E:'\hecexe\out Output Fil Frequency Analyziz:
| 1 | 2 | 3
Auzillary Program I_
4 | 5 | 6 1
| 12 | 24 | 48
{Execute "DOS - LIST" | HEC-DEPLAT
EPHECFHEQ Cutput File W IE Iﬁ
ul‘:l‘ﬂJE D‘E 0SS0 NE8.0020.005 EII;:II IIIIII_I:ItIEIII

C:ihecexewprecfredg. dss
SEANDHILLE /EASSETT/PRECIP//1HOULR/NE/

Precipitation Fregquency Analysis Program

E

* MAMVALUE  WHAT ZONE BEG ZONE END FOUND  HE PCTGOOD PATHA PATHF
1.8l 1-HFMAY OlJANLSEQ 31DECLSE0 L1AUGLS50 0F 98.20 /SANDHILLE/NE
1.15 1-HEMAX Ol7AN1S51 31DECLSEl ZOAUGLSS5l 01 97.83 /SANDHILLS/NE
1.25 1-HEMAX OlJAN1SEZ 31DECL95Z OZAUGLS5Z 23  99.08 /SANDHILLS/NE
0.5F 1-HFMAX OlTANL1SEZ 31DECLSE3 Z2JULLS53 18 97.98 /SANDHILLE/NE -
Kl »

PRECFREQ - Precipitation-frequency analysis of hourly precipitation data
using the General Extreme Value 1 probability distribution. The program
sorts the hourly DSS records to determine the max “n-hour” for each year
then computes graphical frequency analysis using the Weibull plotting
positions as well as the GEV-1 analytical solution. Specific periods within
the year can be computed, i.e. monthly or seasonal.
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. RISK - Computes Total Risk of “Failure™ during Project Life using the Bi

—Data

=10l x|

Omaha District USACE

Total Risk of at Least one Failure cwver Project Life:

Exceedance Probability
in any given year:
(Ex: 0,10, .02, .01, etc)

(Murnber of failures=at least one)

o
B

Froject Life in Years:

Total Risk of Exactly Given Murmber of Failure(s)
owver Project

C
o

Exceedance Probahility
in ary given year: m
(Ex: B0..10,.02, .01, etc)

Exact Mumber of failures:

]

Project Life in Years:

Exscute RISK] P=1-(1-2) EvecuteRISK2 | FP=—" _rPt(1- oy
T : ] (= &)kl
Output File r— Output File:
output o .
tpuit Fil | .
’7 RS outputz Output File
Probability of failure 1= Probability of failure I
in any giwven year: 0.0100 in any giwven year: 0.0100
Recurrance Interwal Recurrance Interwal
(in years) for failure: 00, {in wvears) for failure: 00,
Number of failures: [(at least one) Mmber of failures: 2.
Project Life in years: 10 Project Life in years: 10
Total Risk of Failure = Total Risk of Failure(s) =
during Project Life: 0.095618 - during Project Life: 0.004152 -
kil _>I_I Kl _>l_I

RISK - Computes the total risk of failure over a project life using the
Binomial Probability Distribution (Chow, Maidment, Mays, 1988) based on

the following equations:
1
R=1-(1-2)"
( T)

R=— " _prg_py
(n—=k)!k!
where:
R = Risk of occurance
P = Probability in any year
T = Recurrance interval
K = Number of floods

N = Number of years
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m. MEANPEAK - Computes Ratio of Instantaneous Peak Flows to Mean Daily Ol x|
Omaha District USACE
—Files
IE:\heceHe'\meanpeak.ffa FFA, Input File | |C:\hecexe\meanpeak.dss D55 File
D55 Pathname For Mean Daily Flows
I.n"F'LATTE R./MORTH BEMD/FLOW/ DAY /OBS/
Erecute MEANPEAK,
IE:\heceHe'\out Dutput File
e TP S ﬂ
I w
I Prew w Hext _|
I Day Corresp. Day Largest Ratio
Date of Annual Hean Hean Hean Hean Hean
Peak Peak Daily Daily Daily Daily Pesk 0 to
Discharge o] Q u] o] Q Meann Daily Q
EJUN1249 21000, 4760, 14500, 10800, 14200, 1.4094
1lzJULLl2ED ZLoo0n. 12500, lLooo0, 1z700. 1000, l.E6E67 =
i ns00 200 Ithon.  LEmRR.  leRmm. EeET _>IJ
teooon Instant: Peak Fl
* .- nstantaneous Peak Flow
100000 From FFA Input File
Mean Daily Flow b
20000 From D55 ~
E0000
40000
20000
1]
1

MEANPEAK - Computes the ratio of mean daily flows to instantaneous peak
flows given a FFA input file and mean daily flow DSS file. The programs
takes the peak flow from the FFA input file for each year, then searches the
mean daily flow DSS file to determine the corresponding mean daily flow for
the day the instaneous peak flow occurred and computes the ratio. The
program performs linear regression between the ratio of the peak flow to
mean daily flow as a function of the mean daily flow or time.
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. STATIONARITY - Test for Trends in Time-Series of Statistical Properti 10l =|

—Fil,
File:

— FFA Input file:

IEI: programs’ekewthstation. ffa

Fradnput | [*ZF y el
Fils = Pt oL

mean log discharge

= N d

amES

r— Output File

IEI:\programs\skewt\output

Output File |

1500 {535 iS40 1owS 1SS0 1955 DSD  {SAS  iSfO0 1S7S  1SED
[:I>:]
o5
o
oss
osz

0.2

O

0.0
1

3 1932 3020, 3.2787
4 1333 5780, 3.3335
5 1334 22000, 3.5881
& 1335 2400. 3.5534
71338 2420, 35232
g 1337 2410, 3.5108
3 1338 &7000. 3.6563
10 1233 3710, 3.6482
3] 184n sann 2 £nce

coooooooo

£033
4313
E3z3
5371
4344
45607
6143
5803

ccna

1m
o=
om
s
f ] -m y
H i " " . ; shaw
| Execute STATIOMARITY DOS - LIST" Output Fils . O , , , , ) , , ,
: ; 1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1920
=
ID 11037500 - LOZ ANGELES B A LOS ANGELES CA _J
Mean
Log Stand. l00-Tear
Tear Flow Flow Dev. Skew Flow

O00000000000000000000000000000000000000000000000

ks
ks
-0,
-0,
-0,
a.
_E738 Z4ZE8E.

. 7487 203800, -
15

oo

4333 8463,
133 217,
538z 54041,

2481 E0&73.
0505 45846
1028 41448,

STATIONARITY - Computes time-series of statistical properties of mean log
discharge, standard deviation, skews, as well as the analytically-based 100-
year flow as a test for basin stationarity. Allows to see how the 100-year
flow estimate changes with time and to readily see which statistical
parameters influenced the changes.
parameters and tests the statistical significance of the trends using the

Students t-test:

Test Statistic:
_bo, VN -1

o

&

b = slope of regression curve

T

C

o, =standard deviation of parameter

Performs trend-analysis on statistical

o, = standard deviation of residuals between actual values and regression

values
N = number of values

Hypothesis test: b=0 is rejected if: |TC|>T1_0/(N—2) where o is the
2

significance level.
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i, TRENDAD] - Adjusts POR Daily Flows to Given Year Level-of-Development and O] x|
Omaha District USACE

—Files
C:hhecese\trendad) dsz q Dates and Periods
s iz Starting Date: Ending Drate:
|E|1.JAN1 944 |31 DEC2000
— D55 Pathname
ADENVER/FLOWS-LOC INC/ DAY /HISTS il Pelee Bl Pk
’ ID‘IJAN |31 DEC
Crhihecexehout . FF& [rput C:thecexeti  Adiust POR Daily 2000
Dutput File File to E’,eate I Flows to thiz Year:
—Auillary Programs —
“Dos - LIsT™ g " ASEG D Tear A0 Levels )
: Cutput File il 3 7
[ 2 o
iExecute 5mm | o
i TREMDAD HECDSPLAY |5 == |
H g mm |
—: L
HECDSSYUE | ™S L .
1940 1950 1960 1970 1980 19430 200
Anmmal Wolume Correction :I
Anrnual Linear Reg EBaseline Adjusted Correction
Tear Wolume Tolume Tolume Tolume Factor ey
1944 23974 _ 11720, 84367 SEEEL . 4._03
1345 Z0EZ0. 1z086. 24267, lolz1l. 2.33
1946 ZETTE . 14382 . 84367 Q2760 407 -
K| 3
1
3
g
1250 1960 1970 1560 1260 am

TRENDADJ - Computes trends in annual flow volume (based on daily
flows). If there is a trend, program will adjust the daily flows of the entire
period-of-record to a given year level-of-development. The modified or
adjusted period-of-record daily flows are written back out to HEC-DSS.
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. SAMSDSS - Inputs Stochastically-Generated Synthetic Monthly Data fromn

=181

Omaha District USACE

—Files

Chri-lakeshzamsheeas 1 bt

Input File
[fromn SebdS)

C:\hecexehout

Output File

C:\hecerehsamsdes. des

— D55 Pathname to Give Data: [Mote: Don't include “F"-part)

[SS File to
put data into

#CHATFIELD RESERVOIR/CHFI/FLOW A TMON A4

I 1542

— Beginning “rear to put Stochastic Maonthiy D ata;

| Execute SAMSDSS |

—Auillary Programs

"DOS - LIST"
Output File

HEC-DSPLAY

HEC-DSSUTL

HEC-DSSWUE

z0 FEE 04 il
13:53:11

JCHATFIELD
EESERVOIR/CHFI/FLOW/31IAN1942/ 1MON/Trace
£1/ 25.73

JCHATFIELD
RESERVOIR/CHFI/FLOW/ZGFEE1942 / 1MON/ Trace
E1/ 60,71

JCHATFIELD
EESERVOIR/CHFI/FLOW/31MARI 947/ 1MON/ Trace
$1/ 0.7z

JCHATFIELD
PESERVOIR/CHFI/FLOW/30APR1942 / 1MON/ Trace
#1/ 45.70

JCHATFIELD
RESERVOIR/CHFI/FLOW/31MAY1942/ IMON/ Trace
#1/ 9l.zz

JCHATFIELD
EESERVOIR/CHFI/FLOW/30JUN1942 / 1MON/ Trace
E1/ 0.00

JCHATFIELD
RESERVOIR/CHFI/FLOW/31IUL1942/1MON/ Trace
£1/ 9z.42

JCHATFIELD
EESERVOIR/CHFI/FLOW/31LATG1947 / 1MON/ Trace
#1/ 19339

JCHATFIELD
PESERVOIR/CHFI/FLOW/20SEP1947 / 1MON/ Trace
#1 Z09_16 _Iﬂ
0] 3

(173

M1 il ismR T igmR 0 IS IS 18T

15Me

15K
)

e T S

T T

e
T TR

1.

TS ] M T e el

SAMSDSS — An interface that inputs stochastically generated monthly
synthetic data generated by Sochastic Analysis, Modeling, and Smulation
Any combination of years of simulations and
number of simulations will automatically be put into HEC-DSS where it may
be directly utilized by other software, such as HEC-DSSVUE, HEC-5, or

(SAMS) into HEC-DSS.

HEC-RESIM.
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HEC Program Links:

A folder was created within OTHA to allow easy access to existing HEC
programs. OTHA will make the links to the files if they are already loaded

on the PC.
=gl x|

. OTHA - Time Series / Statistical Analysis

H OTHA - Omaha Tools for Hydrologic Analysis

LS5 Covirp (B Time Series/Statistical Analysis Programs

of Engineers
Omaha District for Water Resources Data

Draily Flow Programs Tlnst. Peak Flow Plograms‘[ Mizcellaneous ProgramsT Lir;iz;?qggﬁ I Gemﬂgﬁg‘fm
HEC-DSPLAY
HEC-DSSUTL

If you currently do not have DSSYIJE, vou can download it from HEC's “Web-Site:
HEC-DSSVUE ) .
hittp: £ v hec. usace. army. mil/zoftware/hec-dss/hecds svue-desvue. hitm

HEC-FF

DOS - List

EXIT |
Stop I -3 Rexztart |
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General Program Information:

A built-in User’s Manual, web-link, and mail link reside on the General
Information Page.

m. OTHA - Time Series / Statistical Analysis Ol x|

M OTHA - Omaha Tools for Hydrologic Analysis
g, G e Time Series/Statistical Analysis Programs
of Engineers
Omaha District for Water Resources Data

tion

Dvaily Flow Progranns Tlnst. Peak Flaw F'rograrns]/ Mizcellaneous Programs] Links to HEC Programs] Ee','e,'al Program

The software contained in 0THA was developed in the process of working on various water rezources projects/analyses/studies
within the Hypdrology Section, Omaha District, U.S. dmy Corps of Engineerz. All routines and interfaces were wiitten by Bill Doan,
except faor:

FRECFREQ - which was co-written by ' armen Mewbold

EXTENSION - which was wntten by Tom Mavwrkal

Far further information concerning 0THA, please check-out the 0THA Web-Site at:

bbb £ vy, o, wg ace. army. il hpdro hydrology Aothadindes. hirl

Wersion 2.0
. . . Januam 2004
For any queshionz, please e-mail at  dll-cenwo-othai@nwal2. usace. army. mil

Becauze the zoftware and related aterial are biee and provided "as is,” the authors, the DSACE, and the United
States Gowermrnent have made no warranty, edprezzed of implied, as to accuracy or commpleteness and are nok
ohligated ta provide the user with any support, consultmg, trammg or assistance of any kmd with regard to the use,

operation, and perbommance of this software nor to provide the user with any updates, revisions, new veisions or
"hug kies." The user assurnes all risk bor any damages whatsoever resulting Erom loss of use, data, or profits
arismg m cormection with the access, use, quality, or perfonance of this softsare, blah, blah, blah.

E=IT |
Stop I Y Reztart |

User's Manual. pdf

Conclusion

All routines have example data sets, which are also the default values
for the GUI interfaces. The routines within OTHA were developed by the
Omaha District for various uses on water resources and environmental
projects, but anyone may download and use the program. A link to the Web-
Site is found below:

http://www.nwo.usace.army.mil/hydro/hydrology/otha/index.html
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