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SEMINAR OUTLINE

Overview of hydrologic modeling using HEC-HMS
HEC-HMS technical capabilities

Components of a HEC-HMS hydrologic model
Introduction to HEC-HMS

HEC-HMS example problems

— Group example (simple detention)

— Individual examples (complex detention)



HYDROLOGIC MODELING OVERVIEW

€. U.S. Environmental Protection Agency

el US Army Corps of Engineers

m Hydrologic Engineering Center

A. Recent History (State-of-the-Practice)
1. DOS based - batch data models (before 1990)
2. Pre- and post processors (1990-1995)
3. Windows pre- and post-processors (1993-1997)
4. Windows GUI models (present)
5. GIS based models (present and future)



HEC-1 IN DOS
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HEC-HMS IN WINDOWS

= HEC-HMS 4.0 [C)\..\Documents\Example_1\Example_1.hms]

File Edit View Components Parameters Compute Results Teols Help
=== R o s b el G 2 P B one Selected-- :—None5elected— v?ﬁ B &1

| Example 1 £l Basin Model [Basin 1]
£~ || Basin Models
: EP{EJ Basin 1
-1 Subbasin-1

| Meteorologic Models
J Control Specifications
; Time-Series Data

| Paired Data

Components | Compute I Results
=) Reserveir | options

- Reservoir-1

Basin Name: Basin 1
Element Name: Reservoir-1

Description:
Downstream: | —Mone—
Method: :Outﬁow Curve
Storage Method: :Hevaﬁon—Sht:rage—Disd'large
“Stor-Dis Function: [Pond1
“Elev-Stor Function: :Pondl
Primary: :Storage—Disﬁarge

Initial Condition: :Inﬂow = Qutflow

MNOTE 10008:; Finished opening project "Example 1" in directory "C:\Users\sherry\Documents\Example_1" at time 25Mar 2014, 09:40: 13,
MOTE 10179: Opened basin model Basin 17 at tme 25Mar 2014, 09:40: 17,




HEC-HMS WEBSITE

 The latest version of HEC-HMS is available for
download at the following website:

http://www.hec.usace.army.mil/software/hec-hms/

* Additional information available on website:
* Quick Start Guide
* User’s Manual
* Technical Reference Manual
* Release notes



TECHNICAL CAPABILITIES

Precipitation
« gaged storms . design storms

o= S

* lumped (precipitation and losses spatially
averaged over the subbasin), or

 linear-distributed (precipitation and losses
specified for grid cells for radar R/F data)



TECHNICAL CAPABILITIES

Rainfall Losses (abstractions)

e initial/constant « Green and Ampt
* SCS curve number ¢ exponential
* SMA (5 layer) e gridded SCS & SMA

 deficit/constant rate (DC) and gridded DC



TECHNICAL CAPABILITIES

Runoff Transformation

e unit hydrograph (user specified UH or S-graph,
Clark, Snyder, or SCS methods)

 modified Clark (for gridded meteorological data)

* kinematic wave (up to 2 overland flow planes, 2
collector channels, and a main channel)

|
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SCS UNIT HYDROGRAPH

Hydrologic modeling in the WMO must use the SCS unit hydrograph
(shown below).

= EXCESS RAINFALL
9 LAG

MASS CURVE o e
L OF TRIANGLE

< MASS CURVE
OF HYDROGRAPH

The rainfall hyetograph is used with the unit hydrograph to develop

the storm hydrograph using hydrograph convolution. :



TECHNICAL CAPABILITIES

Routing (channel)
e simple lag

e straddle-stagger
* modified Puls

e kinematic wave

o Muskingum

o Muskingum-Cunge
(standard shapes)

o Muskingum-Cunge (8 pt.)
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Channel Routing

k| Graph for Reach "Reach-3"

Trib Area = 110 acres, Routing using Muskingum Cunge
L =3200 ft, S=0.009, n = 0.08, Trapezoid with W = 60" and 2H:1V
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RESERVOIR ROUTING
CAPABILITIES

* Attenuation of a hydrograph from any storage element
(ponds, wetlands, infiltration devices)

e Qutflow calculations from either 1) user supplied
storage-outflow, elev-storage-outflow, or elev-area-
outflow; or 2) user supplied elev-storage or elev-area
and defined outlet structures (up to 10 spillways and
10 outlets). Note: Spillway outfow can also be
determined from user supplied elev-discharge data.
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RESERVOIR ROUTING =T mm—
CAPABILITIES i 1T
(cont.)

Outlets can be orifices or culverts (up to 9 shapes from
FHWA design charts which will compute outlet control)

Backwater Effects (constant or elev-discharge)
Dam Break and Pump Capabilities
Reservoir Dam Seepage

14



RESERVOIR ROUTING METHOD

Modified Puls Routing ==> Limitations:
* No rule-operational gates allowed

* Monotonically Increasing Relationship
Between Storage and Outflow

* No ponds in series (unless constant tailwater)

15



METHODOLOGY USED BY HEC-HMS

-0 = AS
At
Where: |=inflow; O = outflow; S = storage; and t = time interval

I(At) — O(At) = AS

If t; and t, are used to indicate time t and At

(I, + 1)At - (O + 0, At 3 S, =5,
2 2
Rearranging knowns and unknowns yields:

2 2 2

16



METHODOLOGY USED BY HEC-HMS

 The procedure used to solve this equation is known
as the storage indication method or Modified-Puls
method. We know the inflows at all times, the
initial storage S, and the initial outflow O,. After
solving for S, and O, these become the inputs for
the next time step. The solution procedure uses
curves of

S+ O,At asshown on the next slide:
2
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METHODOLOGY USED BY HEC-HMS
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METHODOLOGY USED BY HEC-HMS

* The routing of the hydrographs through the facility
procedure shown in Tabular form:

TABLE 16, Computation of Reservoir Outflow Hydrograph for Example 14-1

5) <) -
(z) A\,cei?ige (4 o Ea.so ¢ ( ()

| ] 52+ “z 2
Inflow Inflow ; z Outflow (0) Storage (S)
(cfs) 0.5(I,+I,)At S-0.5 0 At S+0.5 0 At (c£s) (ftg)

0 0
W ) )
10.9
14.0
190
19.5

16,0

\ = 2200 L4 —(0:58) 2.3




METHODOLOGY USED BY HEC-HMS

* The inflow and outflow hydrographs computed by
HEC-HMS are shown graphically

I
) 12:00
01 Jdan2000 02 Jan2000
—— Fun 100YF24HR Element Reservoir-1 Result Outflow ——- Fun 100YF24HR Element: Feservoir-1 Result Combined Flow
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TECHNICAL CAPABILITIES

Additional Capabilities

diversions and sinks
base flow and pumps

GIS connection Wt ‘

evapotranspiration o8
snowfall/snow melt
reservoir routing (w/tailwater) and dam breach
parameter optimization

hot start — use data from end of previous run
land surface erosion and sediment transport*
customizable graphs and reports*

* future versions

22



HEC-HMS STRUCTURE




HEC-HMS MODEL COMPONENTS

e Basin Model

— Physical components of a watershed (subbasins, reservoirs, reaches, etc.)

 Meteorologic Model

— Specify precipitation events to be simulated by the hydrologic model
— Caninclude snowmelt and evapotranspiration

* Control Specifications

— Start time, end time, and time interval

*You need all 3 components to complete a successful simulation in HEC-HMS

24



INPUT DATA COMPONENTS

Time Series Data

o Precipitation gages
e Discharge gages

o Stage gages

o Temperature gages
o Etc.

Paired Data

e Storage-discharge

e Elevation-storage
e Inflow-diversion
e Cross sections

e Etc.

25



WORKING WITH HEC-HMS

Appllcatlon Steps
create a new project
 enter Basin Model data

* enter time series & paired
data

e enter Met. Model data
 enter Control Specifications
e create and execute a run

e view results (global and
element summary tables, time
series tables and graphs, and
results from multiple elements
and multiple runs)

* exit program

26



£ HEC-HMS 4.0 [CA.\Documents\Example_1\Example_1.hms]

File Edit View Components Parameters Compute Results Tools Help

O S |7 L Lo ST O Pt Ty T lﬂ;’ —Mone Selected-- :—None Selected— --: b1 &

| Example 1 41 Basin Model [Basin 1]
=l || Basin Models
= Ej Basm 1
l i Subbasm 1

-

i Metenrolnglc Models
, Control Spedifications

ucscee WATERSHED
[SF ] Subtasin 1
EXPLORER ~/ oA

Components | Compute I Results r \ ,r r T r)
‘__{ L ASY AN e |Reserir-1

Basin Name: Basin 1
Element Name: Reservoir-1

Description:
Downstream: | —TMone-- D ES KTO P
Method: :Dutﬁow Curve
Storage Method: :Hevaﬁon—storage—[!ismarge '
*Stor-Dis Function: :F‘ondl
*Elev-Stor Function: iPondl
Primary: :Storage—Discharge
Initial Condition: :Inﬂcw = Dutflow

4
CO M PO N E NT MOTE 10008: Finished opening project "Example 17 in directory "C:\WUsersYsherry\Documents \Example_17 at time 25Mar2014, 09:40:13.
MOTE 10179: Opened basin model "Basin 17 at time 25Mar2014, 09:40: 17,

EDITOR

MESSAGE LOG




EXAMPLE PROBLEM

Goal of Example:
* Enter Input Data

— Subbasin Information
— Rainfall Data
— Reservoir (Detention) Information

* Run HEC-HMS

— 100-Year, 24-Hour Storm Event
— Additional Storm Events

* View Output and Results

— Tabular Output
— Flow and Stage Hydrographs

1 (GROUP)

28



EXAMPLE PROBLEM #1 (GROUP)

Given the following information, determine the required
detention volume based on the WMO.

Site Information:

* Site Area =5 acres

* CN =93, Proposed Site is 80% Impervious

* Tc =15 minutes, SCS Lag Time = 9 minutes

* Assume no unrestricted releases from the site

29



EXAMPLE 1 —-STEP 1

Step 1: Determine the required volume control storage
for the site.

The curve number for the site is 93, with a total
impervious area of 4 acres (80%). The required volume
control storage, V,, for the site is calculated as:

1 foot

V.= 17 x 12 inches . X 4 acres = 0.33 acre-feet

30



EXAMPLE 1 —STEP 2

Step 2: Determine the CN reduction corresponding to
volume control calculated in Step 1.

RUNOFF CURVE NUMBER ADJUSTMENT CALCULATOR

Using the CN Adjustment sstfomsin
Calculator spreadsheet, the
adjusted curve number is
86.22 (it was assumed that
only the required 1” of
volume control storage R
would be provided).

Total Impervious Area, A, (ac) = n

AD)"|
Adjusted CN for detention calcs, CNp, =

*Blue values are entered by user




EXAMPLE 1 —STEP 3

Step 3: Determine the allowable release rate from the site.

Maximum allowable release rate = 0.30 cfs/acre x 5 acres = 1.50 cfs
Maximum allowable release rate — unrestricted release rate = net allowable release rate

The net allowable release rate = 1.50 cfs — 0.00 cfs = 1.50 cfs

32



GETTING STARTED
THE INITIAL HEC-HMS SCREEN

e Double-click on the HEC-HMS

icon on your desktop

Eli |
HEC-HMS
4.0

® The following HEC-HMS
Screen comes up:

B EE o

33



HEC-HMS — SETTING UP A NEW PROJECT

. “« = . I ” y
Cl I C k O n t h e I e File Edit V C ts Parameters Compute Results Tools Help
m e n u 8 & a | HNone Selected-—- —None Selected-— N B [ |

From the drop
down menu, select
IlNeWH

Name the new
project “Example 1”

Be sure to set the
Default Unit System
to “U.S. Customary”

34



SETTING UP PROJECT DEFAULTS

2 HEC-HMS 4.0 [C\..\Documents\Exa mple_i".F_'tampI e_1.hms]

® Under the Tools Menu p Fle Edit View Compenents Parameters Compute Results Tools Help |
go to Program Settings O= & & |T $ O g be B P & TP I None Selected—  —Mone Selected—

and go to the Defaults | e

tab

. S p e C i fy SCS Curve Elern;':t s_Dr;jng: ;H';a;lrolo;ic
Number for Subbasin =

foss, SC .

Hydrograph fo r SUbbas’n eroect] Subbasin baseflow: :—None—

transform, Modified Puls |y e ——

for Reach routing, and ] E— Ssbuan ot [yt

Spec,:fied Hye tograph fo r Subbasin evapotranspiration: :—None—

Subbasin precipitation -

e Then go to the Results
tab and make sure that
the values for elevation, e e D51
volume, flowrate, and
depth are taken to 2
decimal places.

35



CREATING A BASIN MODEL

. U n d e r t h e Compon en ts 2 HEC-HMS 4.0 [C\...\Documents\Example_1\Example_1.hms]

File Edit

tab, go to Basin Model S Conpret o o e
Manag er , Example 1

e Select “New” and name
it “Basin 1”

Mame :| 55

Description :

Name: Example 1
iption:

Y
. 07:10:41,

36



ADDING BASIN MODEL COMPONENTS

A HEC-HMS 4.0 [C\..\Documents\Example_1\Example_l.hms] EE

e Click on the Subbasin
Creation Tool at the top MEEAK Lt W F P ] | % -
of the screen to add a

subbasin to the Basin
Model

e C(Click on the Reservoir
Creation Tool to add a
reservoir to the Basin
Model

e To route the subbasin _ (L
through the reservoir, = o e ey P
right-click on the o
subbasin and select
“Connect Downstream”
and click on the reservoir

37



ENTERING SUBBASIN DATA

Click on Subbasin-1 and s
the data entry tabs will = =
appear at the lower left
corner

-]% B E B e

For Area, enter
0.0078125 mi? (5 acres)

Under the Loss tab, enter
the reduced CN of 86.22

NOTE 10008: Finished opening project "Example 1%in directory "C:\Users\lsherry\Documents\Example_1" at time

Under the Transform tab, |esteeisass
enter the SCS Lag time of |
9 minutes

(Lag time = 0.6 * Tc)

Baseflow Method: :—None—

38



ENTERING RESERVOIR DATA

C | i C k O n Reservo ir_1 a n d = HEC—HMS_4.0 [C..\Documents\Example_1'Example_L1hms
A File Edit View Components Parameters Compute Results Tools Help
th e d ata e ntry ta bS WI I I = E@ & Qe b & P & P B ione Selectzd- —Nane Selected-- ~| % BB e

appear at the lower left (v i oda i
corner

For Method, enter
Outflow Curve

For Storage Method,
select Elevation-Storage-
Discharge

Primary: | Storage-Discharge

Note that the Storage- :

Discharge and Elevation- T 05, Frted e e Sl e G ery Dosmers B ot
Storage Functions are
missing. This is the next
step.

39



ENTERING RESERVOIR DATA

® Using the spreadsheet available on the MWRD website, the
following stage-discharge relationship was determined for the
proposed detention basin:

PROPOSED CONDITIONS

Stage Disch a rge ORIFICE/WEIR STRUCTURE RATING ANALYSIS

PROJECT NAME:  Example 1

(ft) (cfs) o Semmins

Orifice.xlsx
31-Jul-14

ORIFICE: 5.07 IN. DIA. @ ELEV 600
WEIR: 12 FEET WIDE @ ELE\V605

ORIFICE FLOW EQUATION: Q = C4A(2gH)"®

WEIR FLOW EQUATION: Q = 3.0L(H)®

HYDRAULIC DIMENSIONS

[ #1 ]

0.1402
ORIFICE RATING CURVE
| 60000 |

600.00

600.211

#1
3.0

12.00
605.0

Elevation Q-Orifice Q-Weir Q-Total
feet)

ELEVATION (ft-NAVD88)

DISCHARGE (cfs)




ENTERING RESERVOIR DATA

® Using the spreadsheet available on the MWRD website, the
following stage-storage relationship was determined for the
proposed detention basin:

POND:
JOB NO.
PROJECT:
FILE:
DATE:

Pond 1
TGM
Bample 1
Storage.Xls
8/4/2014

Side Slopes
1
4

Elevation

(f)

Average
Area

(ac)

Incremental
Storage

(ac-ft)

Cummulative
Storage

(ac-ft)

600.00

0.000

0.142

014

601.00

0.14

0.174

017

0.32

0.205

0.21

9,500

0.52

0.237

0.24

11,123

0.255

0.76

0.278

0.28

ELEVATION - STORAGE CURVE

/

b

!

STORAGE (ACRE-FEET)
> P = S -

13,100

0.301

1.04

Elevation
(ft, NAVD88)
600.00
601.00
602.00
603.00
604.00
605.00

Storage
(ac-ft)
0.000
0.14
0.32
0.52
0.76
1.04




ENTERING RESERVOIR DATA

U N d er t h e CO m p ohen ts A HEC-HMS 4.0 [CA..\Documents\Example_1\Examp

File Edit View Components Parameters Compute Results Tools Help

ta b} SeIECt Paired Data D & & ’T P S QO T ¥R s o f._tj ~Mone Selected—- :—None Selected—- v: W B @

-

M ana g er . ! Basin Model [Basin1]

Add a new Storage-
Discharge and Elevation-
Storage function. Name
each of them “Pond 1”

Under the Table tab,
enter the appropriate
elevation, storage, and
discharge values

NOTE 10008: Finished opening project "Example 17in directory "C:\Users\sherry\Documents\Example_1" at time

Plots of the relationships EEaE
are available under the
Graph tab S

600 601 602 603 604

42



ENTERING RESERVOIR DATA

The last step is assigning
the Paired Data to
Reservoir-1

:—Nonr-_- Selected-- v: 3 B 5]

For the Stor-Dis Function,
select the Paired Data
from the drop-down menu

For the Elev-Stor Function,

select the Paired Data e
from the drop-down menu [EESseEr=

Storage ::::: : eva
For Primary, select Tt
Storage-Discharge

MOTE 10008: Finished opening project "Example 1" in directory "C:\Users\sherry\Documents\Example_1" at time
25Mar2014, 07:10:41,

For Initial Condition, select
Inflow = Outflow

43



ENTERING RAINFALL DATA

In HEC-HMS, rainfall data is entered as a combination of Time-Series
Data and the Meteorologic Model

The Time-Series Data reflects the rainfall distribution (Huff quartile
distributions or actual rainfall records)

Time-Series Data cannot be entered in user-specified increments,
interpolation of points on the Huff curves may be necessary for some
storm events

The Meteorologic Model defines the rainfall depths and which
subbasins those depths are applied

44



ENTERING TIME-SERIES DATA

From the Components
menu, select Time-Series
Data Manager to create a
new Precipitation Gage
named “Huff3rd24hr’

-] |T d o d b = S 2 PR ione Selected- j—None Selected- v: W &

Under the Time-Series Gage
tab, select Manual Entry,
Cumulative Inches, and 1-
hour increments

Enter the Huff 3™ Quartile

Under the Time Window R e
tab, run the rs\tormhfrom
01Jan2000 throug R
02Jan2000 (24-hour
duration)

Distribution for the 24-hour

i
:
:

.

1
2
23

opening project "Example 17in directory "C:\Users\lsherry\Documents\Example_1" at time

g or invalid values for gage "Huff3rd24hr™,

duration from the handout

01Jan2000, 15:00

Use the Graph tab to see a
plot of the distribution

45



CREATING THE METEOROLOGIC MODEL

From the Components tab,
create a new Meteorologic
Model named “100yr24hr”

DS ES (X & é s &P D o

4! Basin Model [Basin 1]

Under the Meteorology
Model tab, make sure the
Replace Missing is Set to
Default

Under the Basins tab, select
Yes under Include
Subbasins?

Under the Options tab,
select Yes for Total Override

Under the Specified NOTE 1008; e
Hyeto?raph tab, select the
rainfall distribution that we

previously created and enter

:—None Selected—

o ol

% B EEa

the 100-year, 24-hour
rainfall depth.

46



CREATING THE CONTROL SPECIFICATIONS

We St|” need the Specify 2 HEC-HMS 40 [CA.\Documents\Example_I\Example_Lhm] =~
hOW |or]g to ru n the mOdeI File Edit View Components Parameters Compute Results Teols Help

I ODEE3 (% ¢ QU é & e 8P ds P Hy toneselcted- :—None Selected—

for and how often we want | L T

to see output...this is 5
performed under the

Control Specifications

Under the Components
menu, select Control
Specifications Manager to

create a new one named [
“100yr24hr” StrtDate (AT D100

*Start Time (HH:mm) |00:00
*“End Date (ddMMMYYYY) |03Jan2000

Contral Specifications

*End Time (HH:mm) |00:00

Specify 01Jan2000 through et ot
03Jan2000 (remember
we’re running a 24-hour

St O r m ev e n t MOTE 10008: Fi ening project "Example 1% in directory "C:UsersYsherry\Documents\Example_1" at time
25Mar2014, 07
MOTE 10604 9 rinvalid values for gage "Huff3rd24hr",

Under Time Interval,

specify 1 minute
47



CREATING THE SIMULATION RUN

A Simulation Run is a
combination of:

® Basin Model
® Meteorologic Model
e Control Specifications

To create a new Simulation
Run, select Create
Compute > Simulation Run
under the Components
menu

Name the run “100yr24hr”
and click Next

Specify the Basin Model,
Meteorologic Model, and
Control Specifications that
we’ve just created

Time Interval: 1 Minute

d To continue, enter a name and click Mext.

A simulation run must have a name. You can give it a description after it has been
created.

Name: | 100yr24hr

Cancel

3
ening project "Example 17in directory "C:\Users\lsherry\Documents\Example_1" at time

g or invalid values for gage "Huff3rd24hr™,

48



RUNNING THE SIMULATION

ample_1\Example_1.hms

e Under the Compute
menu, select Compute
Run [100yr24hr]

e All errors, warnings, and
notes are shown in the
lower right hand
window

e If there are errors, they
will show up in red and
the simulation will not
run successfully

File Edit View Components Parameters |Compute| Results Tools Help

Subbasin-1

-1

Met Name: 100yr24hr

Description:

Shortwave:

Longwawe
Precipitation

Evapotranspiration:
Snowmelt:
Unit System:

2eplace Missing:

:—None—

pecified Hyetograph
:—None—
| —None—
U.5. Customary
Set To Default

Create Compute

‘Run: 100y 24hr

Simulation Run Manager Current Run [100yr24hr]

Optimization Trial Manager
Forecast Alternative Manager

Depth-Area Analysis Manager

Multiple Compute...

Check Parameters

Finished computing simulation run 100
egan computing simulation run ™10 n L 09:00:01,

Hyetograpl "Huff3rd24hr” for subbasin "Subbasin-1" contains 1440 missing
precipitation values that zet to zero.
NOTE 40043: Found no parameter problems in basin
MOTE 10185: Finished computing simulation run *100

el "Basin 17
25Mar2014, 09:00:02.

49



VIEWING RESULTS

[=] Graph for Reservoir "Reservoir-1"

e |f the Simulation Run | Fesenoir'Resenvoir 1" Resus for Run "1 00yr24nr
was successful, right-
click on the components
of the Basin Model to
view individual results

poon 12:00 1200 o0:00
| 01Janz000 02Janzoo0

® Results are available as a Legere (ComputeTie: 040
Graph, Summary Table, BRI -

or Time-Series Table

e To view the results for
all model components at
once, choose Global
Summary Table under
the Results Menu

1 Summary Results for Reservoil

ow:  01Jan2000, 15:01
ischarge:01Jan2000, 18:11
1.04 (ACFT)
604.99 (FT)




EXAMPLE 1 RESULTS

* What is the peak elevation in the proposed detention
basin for the 100-year, 24-hour storm event? 605.0 ft

* What is the peak 100-year, 24-hour release rate from
the proposed detention basin?_1.50 cfs

* Does the proposed detention basin meet the
requirements of the WMO? _ YES

51



RESERVOIR OUTLET STRUCTURES

Instead of specifying a
stage-discharge
relationship, HEC-HMS can
calculate the outflow
based on user-specified
structure data

Under the Reservoir-1 tab,

Basin Name: Basin 1

select Outflow Structures e

under Method

Storage Method:
“Elev-5tor Function:

Initial Condition:

For the Initial Condition,
assume Inflow = Outflow

Under Main Tailwater,
select None

Under Outlets, specify “1”

A (o |[e ][0 [0

L L T L (L

raph gage "Huff3rd24hr™ for subbasi

ntains 1440 missing precipitation values that were 'm

52



RESERVOIR OUTLET STRUCTURES

Use the following restrictor
information to enter the
outlet structure in HEC-HMS:
Diameter =5.07 in
Discharge Coefficient = 0.61
Invert Elevation = 600.00

A% HEC-HMS 4.0 [ZAMWRDGC\130409\Water\Presentations\MWRD Training 3-26- 14\HEC-HMS\Example4\Exampled.hms]

Once you’ve entered the
outlet information, rerun the
model for the 100-year, 24-
hour storm event.

How do the results compare
to the previous simulation?

53



EXAMPLE PROBLEM #2 (INDIVIDUAL)

Determine the required detention volume for
the proposed development described below:
e Total Project Area = 10 acres

 Composite CN =94, Reduced CN = 87.59

75% Impervious Area

* Time of Concentration = 15 minutes

* Unrestricted Area = 0.3 acres

* CN=74

* Time of Concentration = 10 minutes

See Handout



EXAMPLE 2 —STEP 1

Step 1: Determine the required volume control storage
for the site.

The curve number for the site is 94, with a total
impervious area of 7.5 acres (75%). The required
volume control storage, V,, for the site is calculated as:

1f
V.= 17 x : L X 7.5acres=  0.63 acre-feet
12 inches

55



EXAMPLE 2 — STEP 2

Step 2: Determine the CN reduction corresponding to

volume control calculated in Step 1.

=

Using the CN Adjustment
Calculator spreadsheet, the
adjusted curve number is
87.59 (it was assumed that pe—
only the required 1” of e
volume control storage
would be provided).
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GETTING STARTED
THE INITIAL HEC-HMS SCREEN

e Double-click on the HEC-HMS

icon on your desktop

File Edit View Components Parameters Compute Results Toals Hel
D E & : (% & Q & b B &P & 9P 3 yoneselected— “None Selected —

I']i |
HEC-HMS
40

e The following HEC-HMS
Screen comes up:
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HEC-HMS — SETTING UP A NEW PROJECT

Click on the “File”

Eile Edit View Components Parameters Compute Results Tools Help
l I l‘ n u DB & % & Q & b B 9P & 9P I joneSelected— —None Selected— 1 &

From the drop
down menu, select
llNeWH

Name the new
project “Example 2”

Be sure to set the
Default Unit System

to “U.S. Customary”

59



SETTING UP PROJECT DEFAULTS

. U n d e r t h e TOOIS M e n u ’ [ s HEC-HMS 4.0 [Ci\..\Documents\Example_2\Example_2.hms]

go to Program Settings File .Ed\-t-‘ylew (:mponents Eara:.natir; Compute Results Iims Help : ‘
D=zE & IT 4 A b B P & P g rone Selected —tone Selected— -] % e
and go to the Defaults

tab
e Specify SCS Curve
Number for Subbasin Senent v s
loss, SCS Unit = o =
Hydrograph for Subbasin e Suboaan o 55 v tamter
transform, Modified Puls |RESSS
for Reach routing, and Resch ot
Sp ECI:fi ed H y etog r ap h for Subbasin precipitation: | Specified Hyetograph

SUbbaSin preCipita tion Subbasin evapotranspiration: :—None—

. Then go to the Resu Its Subbasin snowmelt: —fone
tab and make sure that
the values for elevation,
volume, flowrate, and
depth are taken to 2
decimal places.

Reach lossfgain: —None—

4 4 4 L] 4 4 4 4 4 4 L] 4

in directory "C:Usersymyounus'Documents'Example_2" at time 21Aug2014, 15:53:42,
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CREATING A BASIN MODEL

e Under the Components
tab, go to Basin Model
Manager

e Select “New” and name
it “Basin 1”

Z- HEC-HMS 4.0 [C:\..\Documents\Example_2\Example_2.hms]

File Edit Components Parameters Compute Results Tools Help

| Example 2

Components

Project

Hame: Example 2
Description:

53 File: | C:\Jsersimyounusi

Description :

NOTE 10008: Finished opening project "Example 27 in directory "C:\Usersmyounus'\Documents'\Example_2" at
time 21Aug2014, 1 13,
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ADDING BASIN MODEL COMPONENTS

Su bbaSin: ”U nrestricted” File Edit View Components Parameters Compute Results Tools Help
O = & S L e ||£_.... Ay () G Es P ['é‘_. —Mone Selected— :—Nnne Selected—
. Example 2 £+ Basin Model [Basin 1] = [ [
e Click on the Subbasin "\ e ]
Creation Tool at the top
of the screen to add a
subbasin to the Basin

MO dEI. F‘. Create A New Subbasin Element
Components Mame : Unrestricted

&) Basin Model Description :

e Enter Subbasin Name as e Basin 1
“Unrestricted”, and click

Grid Cell File:

at Create. Local Flow: :Nn

Flow Ratios: iNo

Replace Missing: :Nu
Unit System: :IJ.S. Customary

Sediment: :Nu

Water Quality: |No ] MCTE 10008: Finished opening project "Example 27 in directory
' ) "Ci\Jsersmyounus\Documents\Example_2" at time 21Aug2014, 16:32:13.
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ENTERING SUBBASIN DATA

® Click on Unrestricted
and the data entry
tabs will appear at the
lower left corner

® For Area, enter
0.000469 mi?

(0.3 acres)

&, HEC-HMS 4.0 [C:

File Edit View Components Parameters Compute Results Tools Help

144 Subbasin
Description:
Downstream: | -Mone-—-
“Ares (MIZ) |0.000469
Latitude Degrees:
Latitude Minutes:
Latitude Seconds:
Longitude Degrees:
Longitude Minutes:
Longitude Seconds:

Canopy Method: :—Nonr-_-—

Surface Method: |—one—
Loss Method: |
Transform Method: |
Baseflow Method: :—None—

‘| m |

b |l P Ee P ,'_t_t_l —Mone Selected— |—Mone Selected—

41 Basin Model [Basin 1]

ﬁ".. nrestricted

iy

Components

E

Unit Hydrograp

MCTE 10003: Finished opening project "Example 27 in directory
"CiWUsers\myounus\Documents \Example_2" at time 228002014, 14:10:58,
Curve Mumber

|
b
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ENTERING SUBBASIN DATA

Continue ...

e Under the Loss tab,
enter the reduced CN
of 74

| HECHMS 40 (G \Doc

File Edit View Components Parameters
O B3 | ¢ Q &

\asin Models

Mo Canopy
Mo Surf;
S Curve Number
Unit Hydrograph
o Baseflow

Basin Name: Basin 1
Element Name: Unrestricted

Initial Abstraction (TN}

*Curve Number: |74

*Impervious (%) (0.0

Compute Results Tools Help

Ao mml G & P A | none Selected-

MCOTE 10008: Finished opening project "Example 27 in directory
"C:\Wsersmyounus\Docum nple_2" at ti ug2014, 08:20:23.
MOTE 10179: Opened basin model "Basin 17 at tim ug2014, 08:20:25,
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ENTERING SUBBASIN DATA

Continue ...

e Under the Transform
tab, enter the SCS Lag
time of 6 minutes

(Lag time = 0.6 * Tc)

£ HEC-HMS 4.0 [CA.\Docu 2_2.hm:
File Edit View Components Parameters Compute Results Tools Help
A =) G Es 2 E, ~Tone Selected-

i Basin Model [Basin1]

Curve Mumber
Unit Hydrograph

-

Basin Name: Basin 1
Element Name: Unrestricted

Graph Type: :St—zndard
*Lag Time (MIN) 6

MNOTE 10008: Finished opening project ‘E‘mr|||:l||-‘ 2" in directory
"C\sersimyounusiDocuments\E a
MOTE 10179: Opened basin model 'E.:.:Irl 1" at time lﬁAu-:IZDH,
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ENTERING RAINFALL DATA

In HEC-HMS, rainfall data is entered as a combination of Time-Series
Data and the Meteorologic Model

The Time-Series Data reflects the rainfall distribution (Huff quartile
distributions or actual rainfall records)

Time-Series Data cannot be entered in user-specified increments,
interpolation of points on the Huff curves may be necessary for some
storm events

The Meteorologic Model defines the rainfall depths and which
subbasins those depths are applied
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ENTERING TIME-SERIES DATA

® From the Components
menu, select Time-
Series Data Manager to
create a new
Precipitation Gage
named “Huff3rd24hr”

L2 HEC-HMS 40
File Edit View Components Parameters Compute Results Tools Help

+ =

4! Basin Model [Basin 1]

o Example 2
[ || Basin Models

Components
L Unrestricted
2 Time-Series Data Manager

Data Type: .F'recipiL—:tion Gages

Current time-series data

ZZ Create A New Precipitation Gage

MName :| Huff3rd24hr

Description :

0= EH S IT d Q& b G & P | one Selected-

=l x |

—one Selected—
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ENTERING TIME-SERIES DATA

Continue ... S e S 40 Do

File Edit View Components Parameters Compute Results Tools Help

|-| L-—Ij '-" I'_I &| --Mone 5

® Under the Time-Series .
| Basin Models
Gage tab, select Manual | EREGEES

:||:||1..-=t|nr| Gages
Huff3rd24hr

En try’ Cum UIa tive 2000, 00:00 - 023an2000, A0:00
Inches, and 1-hour
increments

Hame: Huff3rd24hr

Description:

Data Source: :Manual Entry

Units: | Cumulative Inch
Time Interv,
Latitude Deagrees
Latitude Minutes:
Latitude Seconds:
Lonagitude Degree
Longitude Minutes:

Longitude Seconds:
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ENTERING TIME-SERIES DATA

Continue ...

e Under the Time
Window tab, run the
storm from
01Jan2000 through
02Jan2000 (24-hour
duration)

File Edit View Components Parameters Compute Results Tools Help

v S ] S s T ﬂ. —Mone Selected—- :—None Selected--

Huff3rd 24hr

BII=]011an2000, 00:00 - 021an2000, 00:00

Components

E%'ﬁme-ﬂeries Gage Time Window

Name: Huff3rd24hr

*Start Date {ddMMMYYYY)
*Start Time (HH:mm)

*End Date (ddMMMYYYY)
*End Time (HH:mm)

01Jan2000
00:00
021an2000

00:00

) Basin Model [Basin 1]

|2'-H Unrestrictec

MNCOTE 10008: Finished opening project "Example 2" in directory
"C:\Wsersimyounus\Documents\Ex at ime 22Aug2014,
NCOTE 10179: Opened basin model "Basin 17 at time ZZAUI:IZDI4 0
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ENTERING TIME-SERIES DATA

Continue ...

e Under the Table Tab,
Enter the Huff 3
Quartile Distribution for
the 24-hour duration
from the handout

File Edit View Components Parameters Compute Results Tools Help

‘*’ Q, I_%;.p A |!| B '-%-“ I'=I 2| ~Mone
241 Basin Model [Basin 1]

pitation Gages
Huff3rd24hr

011an2000, 00:00 - 021an2000, 00:00

Time (ddMMMYYYY, HH:mm) Precipitation (IN)

01Jan2000, 00:00
01Jan2000, 01:00
01Jan2000, 02:00
01Jan2000, 03:00
01Jan2000, 04:00
01Jan2000, 05:00
01Jan2000, 06:00
01Jan2000, 07:00
01Jan2000, 08:00
01Jan2000, 09:00
01Jan2000, 10:00
01Jan2000, 11:00
01Jan2000, 12:00
01Jan2000, 13:00
01Jan2000, 14:00
01Jan2000, 15:00
01Jan2000, 16:00

NOTE 10008: Finished opening project "Example 2™ in directory
"Ci\Usersymyounus\Documents\Examp i

NOTE 1017%5: Opened basin model "Basin 17 at time ,-“-_.-“-_Au_g,-'-lﬂ 14_,

70



ENTERING TIME-SERIES DATA

Conti
On tln ue LN File Edit View Components Parameters Compute Results Tools Help

e Use the Graph tab to D = H 3 |T B A G s P Py [wne e
see a plot of the
distribution

41 Basin Model [Basin 1]

-

E=)011an 2000, 00:00 - 02Jan2000, 00:00

Graph

oo:an 0g:00 12:00

18:00 oo:o
a1l
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CREATING THE METEOROLOGIC MODEL

= HEC-HMS 4.0 [C\

File Edit Components Parameters Compute Results Tools Help

é._;.. L |!| EI:J ':-;!" I'“_‘,"" E| -Mone Selected--

® From the Components . B YT
tab, create a new S Precemaion Goge
Meteorologic Model g
Name d 1 100yr24 h r” _ : ‘% Meteorologic Model Manager

Current meteorologic models

Create A New Meteorologic Model

MName :| 100yr 24hr

Description :

MCTE 10008: Finished opening pr
sersmyounus|Documents\E:
0179: Opened basin mode

000




CREATING THE METEOROLOGIC MODEL

. T ] = sl
Continue ... e

e Under the Meteorologic
Model tab, make sure
the Replace Missing is
Set to Default

Met Name: 100yr24hr
Description:

Shortwav

Longwave:

Precipitation:

Evapotranspiration:

Snowmelt:
Unit System: [

Replace Missin

MNOTE 10008: Finished opening p
"Ci\Usersmyounus\Documents\Ex ime 224
NOTE 10179: Opened basin model "Basin 1" at time 22Aug2014, 08:5
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CREATING THE METEOROLOGIC MODEL

Continue ...

e Under the Basins tab,
select Yes under Include
Subbasins?

File Edit View Components Parameters Compute Results Tools Help

ba |l EF & P 3 none

Unrestricted

Met HName: 100yr24hr

Basin Model
Basin 1

MNOTE 10008: opening proj
"CrWsers\myounus\Documents \Exam,
NCTE 10179: Opened basin model

2%in directory
228002014, 1
in 1" at ime 224002014,
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CREATING THE METEOROLOGIC MODEL

| . HEC-HMS 40 [CA.\D . =

[ ]
‘ On tln ue oile File Edit View Components Parameters Compute Results Tools Help

D @S (v Q& & P& P toes
e Under the Options tab, S P 4 Basin Model Basin 1]
select Yes for Total '
Override

Options

Met Name: 100yr24hr
Total Override

MOTE 10008: Finished opening pi
"Cr\Jsers\myounus\Documents\E
MOTE 10179: Opened basin model
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CREATING THE METEOROLOGIC MODEL

Continue ...

e Under the Specified
Hyetograph tab, select
the rainfall distribution
that we previously
created and enter the
100-year, 24-hour
rainfall depth.

File Edit View Components Parameters Compute Results Tools Help

D E S B O g s el G & PO one Selected- i—NonESelected—

d2
Components

Subbasins
Met Name: 100yr24hr
Subbasin Name age Total Depth (IN)

Unrestricted Huff3rd 24hr

I.‘. 1 Unrestricted

¥ g, I l:
NUTE :lD]?d O|:r-|'n-j b.: in rlljjr-| 'E.:.zll'l 1" at tlnn- ,-_._.\'-\L.I:],_D]q-, 05:57:39,
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CREATING THE CONTROL SPECIFICATIONS

e We still need the specify

File Edit View Components Parameters Compute Results Tools Help

hOW |Ong to run the O = =h ’T b O G & & G o P R one selected-- :—None Selected-- -
model for and how = L £2) Basin Model [Basin 1] IElﬁlg

often we want to see
output...this is |
performed under the ] “ PApT—
Control Specifications

2 Control Specifications Manager

e Under the Components
menu, select Control
Specifications Manager —
to create a new one
named “100yr24hr”
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CREATING THE CONTROL SPECIFICATIONS

CO‘ , tll , ue File Edit View Components Parameters Compute Results Tools Help
o000

b m S & P B | -None Selected :—None Selected--

e Specify 01Jan2000 s T emvodd BT
through 03Jan2000
(remember we're
running a 24-hour storm [ &, esias
SE

Name: 100yr24hr
Description:
*Start Date (ddMMMYYYY) 01Jan2000

. U n d e r Time In terva’, *Start Time (HH:mm) |00:00

*End Date (ddMMMYYYY) 03]an2000

specify 1 minute ot T
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CREATING THE SIMULATION RUN

A Slmy/at.lon Run IS a File Edit View Components Parameters Compute Results Tools Help

Comb|nat|0n Of: 0= S |T o S ke el G B P R ione Selected-- :F'.un: 100yr24hr
e Basin Model 0 _ i#) Basin Model [Basin 1] Current Run [100yr24hr] =& [
® Meteorologic Model

e Control Specifications

e [T

-

|L"'.. Unrestricted

. . Components =
TO C reate a n eW Slm UIatlon Z Create a Simulation Run [Step 1 of 4]
Run’ Se | eCt C’.‘eate . A simulation run must have a name. You can give it a description after it has been
Compute > Simulation Run created
U n d e I" t h e CompOnentS Mame: | 100yr24hr
menu

Name the run “100yr24hr”
and click Next

To continue, enter a name and click Next.

Specify the Basin Model,

Meteorologic Model, and
Control Specifications that
we’ve just created
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RUNNING THE SIMULATION

e Under the Compute
menu, select Compute
Run [100yr24hr]

e All errors, warnings, and
notes are shown in the
lower right hand
window

e If there are errors, they
will show up in red and
the simulation will not
run successfully

File Edit View Components Parameters |Compute| Results Tools Help

) Pre |:||L_=t|D|'| Gages
% Huffard24hr

Met Name: 100yr24hr

Description:

Shortwave: |

Longwave

Predpitation:
Ewapotranspiration:

Snowmelt:

Unit System

Replace Missing:

 Specified Hyetograph
:—None—
j—None—

5. Customary

5et To Default

Create Compute

Simulation Run Manager

Optimization Trial Manager

¥+ Forecast Alternative Manager

Depth-Area Analysis Manager

Run Calibration Aids

Forecast Blending

Forecast Parameter Adjustments

Multiple Compute...
Check Parameters

Compute Run [100yr24hr]

NOTE 10008: Finished -3|:-Hr||ru:l proje

C:\Wsers\myou

¥ led—

3

1 Current Run [100yr24hr]

5

L

:F'.un: 100yr 24hr

Unrestricted

@mple 27 in directory

NOTE 10179: Opened bd..-lrl r||DdH| "Basin 1" at time ZZAUIJ 2014

fo - [
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VIEWING RESULTS

If the Simulation Run PG St s =
ful rlght Subbasin "Unrestricted" Results for Run "100yr24hr

Was SUcCcesstul, =

click on the components

of the Basin Model to

Vi ew |nd|V|dU al rESUItS #) Basin Model [Basin 1] Current Run [100yr24hr]

Results are available as a " 2
Graph, Summary Table,
or Time-Series Table

|L3'.. Unrestricted

=

£ Summary Results for Subbasin "Unrestricted”
Project: Example 2 Simulation Run; 100yr24hr
Subbasin: Unrestricted

Start of Run:  01Jan2000, 00:00 Basin Model: Basin 1
End of Run:  03Jan2000, 00:00 Meteorologic Model:  100yr24hr
Compute Time;224ug2014, 10:12:01 Control Specifications: 100yr 24hr

Volume Units: i@ IN () ACFT

Computed Results

Peak Discharge: 0.19 (CFs) Date/Time of Peak Discharge:01Jan2000, 15:01
Precipitation Volume: 7,58 (IN) Direct Runoff Volume: 4,55 (IM)
Loss Volume: 3.03 (Iv) Baseflow Volume: 0,00 {IM)
Excess Volume: 4,55 (IN) Discharge Volume: 4,55 (IN)
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VIEWING RESULTS

Continue...

e To view the results for
all model components at
once, choose Global
Summary Table under
the Results Menu

File Edit View Components Parameters Compute Results Tools Help

2 i b B P & P o .
i Basin Model [Basin1] Current Run [100yr24hr]

n: 100yr 24hr

wlation Runs
100yr24hr

8 Global Summary

Cumulative Precipitation
(=) Soil Infiltration
ess Predpitation

zs Precipitation

I3 Global Summary Results for Run "100yr24hr"

Project: Example 2 Simulation Run: 100yr24hr
Basin Model: Basin 1
Meteorologic Model:  100yr24hr
Contral Spedifications: 100yr24hr

Startof Run: 01Ja
End of Run: 03]
Compute Time: 22Aug.2

Show Elements: | All Elem ting: :Hydrologic v:

eorologic

NOTE 20364 Found no paral )
24hr” for subbasin "Unrestri

WARNING 7: Hyetograph
precipitation values that
Found no para nz in basin model "Basin 17,
Finished computing simulation run “100yr 24hr™ at time 2240g2014, 10:12:01,

d" contains 1440 missing
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EXAMPLE 2 — STEP 4

Determine Net Release Rate:

The unrestricted 100-yr, 24-hr flowrate for the site = 0.19 cfs

Net Release Rate = 0.3 cfs/acre X 10 acres — 0.19 cfs
=2.81 cfs
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EXAMPLE 2 —STEP 5

Adding Basin Model Components
* Subbasin-1 (Project Site)
* Reservoir-1 (Detention Facility)



ADDING BASIN MODEL COMPONENTS
Subbasin: “Subbasin-1"

e C(lick on the Subbasin
Creation Tool at the top L & S - Hone Seected-

%! Basin Model [Basin 1] o [ [

of the screen to add a
subbasin to the Basin
Model.

& | Time-Series Data

Components

e Enter Subbasin Name as |
“Subbasin-1”, and click at Syptnrestites
Create.

i Create A New Subbasin Element

Mame :

Description :

NOTE 10008: Finished opening project "Example 2 in directory
"C\Users\myounusDocuments\Example_2" at time 228ug2014,
14:44:04,

MOTE 10179: Opened basin model "Basin 17 at time 224ug2014,
14:45:51.




ADDING BASIN MODEL COMPONENTS

Reservoir: “Reservoir-1”

{2 HEC-HMS 4.0 [C ==

File Edit View Components Parameters Compute Results Tools Help

® Click on the Reservoir S EHS N D2l @ F S D o smecei -] onmseani
Creation Tool at the top 7 Basin Model (Basin 1
of the screen to add a | _
subbasin to the Basin Pp—

M d I - | Time
O e ) Components

|L"'.. Unrestricted

il

® Enter Reservoir Name as
“Reservoir -1”, and click at % Create A New Reservok Bt
Create. MName :

Description :

NCTE 10008: Finished opening project "Example 27 in directory
"C:\W=ers\myounus\Documents\Example_2" at ime 22Aug2014,
14:44:04,

NCOTE 10179: Opened basin model "Basin 17 at tme 224ug2014,
14:45:51,

A Lm |»




ADDING BASIN MODEL COMPONENTS

Connecting Subbasin-1 to Reservoir-1

3 TO rOUte the SUbbaSin File Edit Yiew Components Parameters Compute Results Tools Help
through the reservaoir, b ) F & D L (o seecei

right-click on the | B2 5T Basin Model [Basn 1]
subbasin and select
”COnnect E - & IllllEil.lt:ll:l:ars:in-'1
Downstream” and click [

on the reservoir.

Basin Name: Basin 1 |f4'i .
Elem;:::: :::: Subbasin-1 "'_JHEE;H.,.,.D"._ 1
Downstream: :Fleser\-'nir—l
*Area (MIZ)
Latitude Degrees:
Latitude Minutes:

Unrastricted

Latitude Seconds:
Longitude Degrees:
Longitude Minutes:
Longitude Seconds:
Canopy Method: :—Nnne—
Surface Method: |—Sioan MNOTE 10008: Finished opening project "Example 27 in directory

"Ci\Usersimyounus\Documents\Example_2" at time 22Aug2014,
Loss Method: | SCS Curve Mumber 14:44:04,

Trancfnrm Mathnds [EEs Lint Hdsaor-ab MOTE 10179 Opened basin model "Basin 17 at time 22Aug2014,
4 | i | 14:45:51.
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ENTERING SUBBASIN DATA

e Click on Subbasin-1
and the data entry
tabs will appear at the
lower left corner

® For Area, enter
0.015156 mi?

(9.7 acres)

Basin Name: Basin 1
Element Name: Subbasin-1

Description:
Downstream: |Reservoir-1

“Area (MIZ) (0.015156

Surface Method:
Loss Methad:
Transform Method:

Baseflow Methad:

4| mn

41 Basin Model [Basin 1]

MOTE 10008: Finished opening project "Example 27 in directory
"CrWsers\myounusDocuments\Example 2" at time 22Aug2014, 15:10:43
MOTE 10179: Opened basin model Basin 17 at time 224ug2014, 15:1
MOTE 40043: The basin mot ontains 2 elements with no downstream
connection: Unrestricted, Reservoir-1
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ENTERING SUBBASIN DATA

J E‘M"ﬁ“ﬁ‘ nts\Example_2\Example_2.hms] [ T s
Con tln ue. o0 File Edit View Components Parameters Compute Results Tools Help

LY |i—! |!| L-:Tj "1-;;:" I"'_*'."I E| —Mone 5

e Under the Loss tab, == = I—
enter the reduced CN
of 87.59

Basin Name: Basin 1
Element Name: Subbasin-1

Initial Abstraction (IM)
*Curve Mumber: |37.59

*Impervious (%) (0.0

'C:‘n.IJsr:rs‘n.rn'_\-'Dur|us‘n,E:lD-:urru':nt._‘s‘n,E.k:érnp-IE_T‘.-_' at time 254ug20 1;4_, 0
MOTE 10179: Opened basin model "Basin 1" at time 2
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ENTERING SUBBASIN DATA

P cuments\Exame imple 2 hms
Con tln ue oo Eile Edit View Components Parameters Compute Results Tools Help

O = =] o S M e P e D ione Selected- i—NOFIE Selected—

e Under the Transform
tab, enter the SCS Lag
time of 9 minutes

(Lag time = 0.6 * Tc)

|.". i Unrestricted

Basin Hame: Basin 1 —

Element Name: Subbasin-1
Graph Type: :SEndard

*Lag Time (MIN) (9
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ENTERING RESERVOIR DATA

Cl Te k on Reservoir-1 an d (22 HEC-HMS 4.0 [CA.\Documents\Example 2\Example 2.hms
. File Edit View Compenents Parameters Compute Results Tools Help
the data entry tabs WIII O & ’T G G M =l P Ee P El ~Mone Selected—- :—None Selected—
appear at the lower left e
corner

IL"'.. Subbasin-1

=

For Method, enter
Outflow Curve

Ii‘l" Unrestricted

[=oep

|| Reeservair

For Storage Method, -
select Elevation-Storage- |esinat==ss

Description:

DiSCh arge Downstream: |--fone--

Method: |

ug2014, 09:39:59.

Storage Method -3 \ 9: Opened basin model "Basin 1" at time 2 g2014, 09:40:07.
*Stor-Dis Function

Note that the Storage- ||

Primary: :StoragE—Dismarge

D i SC h a rge a n d E | evatio n - Initial Condition: jInﬂow = Qutflow

Storage Functions are
missing. This is the next
step.
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ENTERING RESERVOIR DATA

® Using the spreadsheet available on the MWRD website, the
following stage-discharge relationship was determined for the
proposed detention basin:

Stage
(ft)

Discharge
(cfs)

PROPOSED CONDITIONS
ORIFICE/WEIR STRUCTURE RATING ANALYSIS

PROJECT NAME: Example 2
PROJ. NO.: TGM
Detention Basin 1
Orifice xlsx
22-Aug-14

6.96 IN. DIA. @ ELEV 700
12 FEET WIDE @ ELEV705

ORIFICE FLOW EQUATION: Q - C4A(2gH)™®
WEIR FLOW EQUATION: Q = 3.0L{H)"*

HYDRAULIC DIMENSIONS

OUTLETRATING CURVE

feet) cfs) cfs) cfs)
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ENTERING RESERVOIR DATA

® Using the spreadsheet available on the MWRD website, the
following stage-storage relationship was determined for the
proposed detention basin:

Stage Storage
(ft) (ac-ft)

ELEVATION - STORAGE CURVE
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ENTERING RESERVOIR DATA

e Under the Components
tab, select Paired Data
Manager

e Add a new Storage-
Discharge. Enter Name
as “Table_SD 1”

*Elev-Stor Function: | —

Compute Results Tools Help

T | o

Basin Name: Basin 1
Element Name: Reservoir-1

Description:
Downstream: \one —

Method: jOutﬁow Curve

Storage Method: :HE\u'aﬁon—Storage—Disﬁarge
tor-Dis Function:

Current paired data
Primary: [

Initial Condition: | Inflow = Cutflow

"Cr\Usersimyoun
MNOTE 10179: Opw
WARNING 41564
\ 43

Name :| Table_sD|1

Description :




ENTERING RESERVOIR DATA

e Under the Table tab,
enter the appropriate
Storage-Discharge
values

, Meteorologic Models
; Control Specifications

WARNING 41564 Could not load el
NOTE 40043: The basin model contain
r-1
IOTE 40043: The basin model c
Reservoir-1

nts with no downstream connection: Unrestricted,
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ENTERING RESERVOIR DATA

® Plots of the relationships
are available under the
Graph tab

, Meteorologic Models
; Control Specifications

WARNING 41564 Could not load el
NOTE 40043: The basin model contain
r-1
IOTE 40043: The basin model c
Reservoir-1

nts with no downstream connection: Unrestricted,

96



ENTERING RESERVOIR DATA

e Under the Components
tab, select Paired Data

Manager

e Add a new Elevation-

Storage function. Enter

Name as“Table ES 1”

Compute Results Tools Help

LT e qﬁ '-%-’* < E| ~Mone

i) Basin Model [Basin 1]

Basin Name: Basin 1
Element Name: Reservoir-1

Description:
Downstream: lone—
Method: | Outflow Curve
Storage Method: 'HE\u'aﬁon—Storage—Disﬁarge
r-Dis Function:

“Elev-Stor Function: Current paired data

Primary:
Initial Conditi

Mame :| Table_E5]1

Description

Data Type: iElevaﬁon-Storage Functions
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ENTERING RESERVOIR DATA

e Under the Table tab,
enter the appropriate
elevation-storage values

| Meteorologic Madels
J Control

WARNING 41564 Could not load el
NOTE 40043: The basin model contain
r-1
OTE 40043: The basin model ins 2 nts with no downstream connection: Unrestricted,
Reservoir-1
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ENTERING RESERVOIR DATA

® Plots of the relationships
are available under the
Graph tab

=2

Elevatio rage Functions

L

ble_ES 1

! Basin Model [Basin 1]

WARNING 41564 Could not load elevation-discharge table for re oir ir-17

NCTE 40043: The basin model contains

voir-1

MNOTE 40043: The basin model contains

Reservoir-1

ments with no downstream connection: Unrestricted,

ments with no downstream connection: Unrestricted,
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RUNNING THE SIMULATION

e Under the Compute
menu, select Compute
Run [100yr24hr]

e All errors, warnings, and
notes are shown in the
lower right hand
window

e If there are errors, they
will show up in red and
the simulation will not
run successfully

File Edit View Components Parameters |Compute| Results Tools Help

nrestricted

Components

&) Basin Model

Mame: Basin 1

Description:
Grid Cell File:
Local Flow:
Flow Ratios:

Replace Missing:

No
Mo
No

t|U.5, Customary

Sediment:

Water Quality:

m

Create Compute Pled-- ‘Run: 100yr24hr

Sirmulation Run Manager n [100yr24hr]
Optimization Trial Manager
Forecast Alternative Manager

Depth-Area Analysis Manager

Run Calibration Aids

Multiple Compute...
Check Parameters

Compute Run [100yr2dhr]

ntains 2 outlets: Unre:
MNOTE 40049: Found no parameter problems in basin
MOTE 10185: Finished computing simulation run "100yr

|| Resemoir-1

siricte

24hr” at time 224ug2014, 16:55:51.
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VIEWING RESULTS

¥l Graph for Reservoir "Reservoir-1" |E|E|§
Reservoir "Reservoir-1" Results for Run "100yr24hr"

e If the Simulation Run
was successful, right- :
click on the components ol B
of the Basin MOdEI to £2) Basin Model [Basin 1] Current Run [100yr24hr]
view individual results

e Results are available as a
Graph, Summary Table,
or Time-Series Table &, Unrestictad

& Surnmary Results for Reservoir "Reservoir-1" =n ==

Project: Example 2 Simulation Run; 100yr 24hr
Reservoir: Reservoir-1

Start of Run:  01Jan2000, 00:00 Basin Model: Basin 1
End of Run:  03Jan2000, 00:00 Meteorologic Model:  100yr24hr
Compute Time: 22Aug2014, 16:55:51 Control Specifications: 100yr 24hr

Volume Units: @ IN () ACFT
Computed Results

Peak Inflow: 7.32(CF5) Date/Time of Peak Inflow:  01Jan2000, 15:01
Peak Discharge: 2.81(CFS) Date/Time of Peak Discharge:011an2000, 18:13
Inflow Volume:  &.11 (IN) Peak Storage: 2.34 (ACFT)
Discharge Volume:5.07 {IN) Peak Elevation: 704.95 (FT)
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VIEWING RESULTS .

£ Global Summary Results for Run "100yr24hr" o e

Project: Example 2 Simulation Run: 100yr24hr

Start of Run:  01Jan2000, 00:00 Basin Model: Basin 1
End of Run:  03Jan2000, 00:00 Meteorologic Model:  100yr24hr
Compute Time:22Aug2014, 16:55:51 Control Specifications: 100yr24hr

e To view the results for Show Bements: (A ements | Voume Ut @
all model components at [
once, choose Global
Summary Table under
the Results Menu 51 Basin Model [Basi 1] Current Run [100yr24hr]

ey, LInrestricted
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EXAMPLE 2 RESULTS

* What is the peak elevation in the proposed detention
basin for the 100-year, 24-hour storm event? 705 ft

* What is the peak 100-year, 24-hour release rate from
the proposed detention basin? 2.81 cfs

* Does the proposed detention basin meet the
requirements of the WMO? Yes
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EXAMPLE PROBLEM #3 (INDIVIDUAL)

Assuming there are 20 acres of offsite tributary area to the
site in Example #2, determine the peak 100-year flowrate
(on-site and off-site) that must be bypassed through the
detention basin overflow weir.

» Offsite Area = 20 Acres
e« CN=81
 Time of Concentration = 30 minutes

Run the 100-year, 1-, 12-, and 24-storm events

Peak Flowrate

Storm Event (cfs)

100-Year, 1-Hour
100-Year, 12-Hour
100-Year, 24-Hour
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GETTING STARTED
THE INITIAL HEC-HMS SCREEN

e Double-click on the HEC-HMS
icon on your desktop |

File Edit View Components Parameters Compute Results Toals Hel
D E & : (% & Q & b B &P & 9P 3 yoneselected— “None Selected —

I']i |
HEC-HMS
40

e The following HEC-HMS
Screen comes up:
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HEC-HMS — SETTING UP A NEW PROJECT

Click on the “File”
menu

From the drop
down menu, select
llNeWH

Name the new
project “Example 2”

Be sure to set the
Default Unit System

to “U.S. Customary” |

2 HEC-HWS 40

Eile Edit View Components Parameters Compute Results Tools Help

MName:
Description:

Location:

o o=

C:\Users\myounus\Documen

Default Unit System: Metric
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SETTING UP PROJECT DEFAULTS

e Under the Tools Menu,
go to Program Settings
and go to the Defaults
tab

e Specify SCS Curve
Number for Subbasin

Eile Edit View Components Parameters Compute Results Tools Help

O=E a8 E oo g, e B b *EJ —tlone Selected-- :—Nonr-_- Selected--

loss, SCS Unit _ | =
Hydrograph for Subbasin b acioe: [ctones

L old Subbasin loss: SCS Curve Number
transform’ MO.dIfIEd PUIS MName: Example 3 Subbasin transform: ECE Unit Hydrograph
fo r ReaCh rout’n g’ a n d Description: Subbasin baseflow: :—None—

DSS File: |C:\Users\myounus\Documer Reach routing: 'Modified Puls

Sp e Cl:fie.d Hy e tc.) g.rap !7 fo r Reach loss gain: :—None—
SUbbaS’n prec’p’ ta t’on Subbasin precipitation: iSpeciﬁEd Hyetograph

Subbasin evapotranspiration: ~flone—

. T h e n go to t h e Resu’ts Subbasin snowmelt: :—None—
tab and make sure that
the values for elevation,

MOTE 10008: Finished opening project "Example 37 in directory
VO I u m e’ fl OW rate’ a n d " \Wsers\myounus\Documents\Example_3" at time 254ug2014, 09:23:11,

1 4 4 4 4 4 4 1 L] 4 4 4

depth are taken to 2
decimal places.
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CREATING A BASIN MODEL

e Under the Components =iEgyres:
tab go to Basin Model File Edit View[m]li’arameters Compute Results Tools Help
Y/

0= -3 &) Basin Model Manager B oy mE

+ =
Man ager | Example 3 & Meteorologic Model Manager

Control Specifications Manager

Time-5eries Data Manager

Paired Data Manager

e Select “New” and name Grid Data Manager

it ”BaSin 1" ﬁBa:‘-inModelMa age
Components

Project

Current basin models

Name: Example 3 Copy...
Description: @ Rename...

D55 File: |C:YUsersmyounus\Documer

Mame | 55

Description :

3"in directory
me 25Aug2014, 09:28:11,
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ADDING BASIN MODEL COMPONENTS

Subbasin: “Subbasin 1”

e Click on the Subbasin
Creation Tool at the top
of the screen to add a
subbasin to the Basin
Model.

Enter Subbasin Name as
“Subbasin 1”, and click a
Create.

;2 HEC-HMS 4.0 [C).\Documents\Example_3\Example_3.hms

Eile Edit View Components Parameters Compute Besults Tools Help

DS ES & & Qs &P

41 Basin Model [Basin 1]

?E] -Mone Sel

n Models

- e

& Basin Model

Components
Mame :

Description :

Name: Basin 1
Description:
Grid Cell File:

Local Flow: :Nu

Flow Ratios: :Nu

Replace Missing: :No
Unit System: :IJ.S. Customary
Sediment: :Nu

Water Quality: |No

lected--

e ==

—hone Selected—

[ [ [

= -
Zz Create A Mew Subbasin Element X e

| »

in directory

SAug2014, 11:02:09.
SAUQ2014, 11:02:16

MOTE 10180: Opened meteorologic model "100yr 1hr™ at time 15#\ug.1014_,

11:02:34.
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ADDING BASIN MODEL COMPONENTS

Subbasin: “Offsite”

e Click on the Subbasin
Creation Tool at the top
of the screen to add a
subbasin to the Basin
Model.

® Enter Subbasin Name a:
“Offsite”, and click at
Create.

55 Basin Model

Name: Basin 1

Description:
Grid Cell File:
Local Flow:

Flow Ratios:
Replace Missing:
Unit System:
Sediment:
Water Quality:

Mo
Mo
Mo
:IJ.S. Customary
No
Mo

i—Nnne Selected—

£) Basin Model [Basin 1] = e e

ZZ Create A New Subbasin Element —

Mame : Offsite|

Description :

‘|

NGTE 10008: FII'II"hr-d D|:||-|'|Ir||:| |:||'D'
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ADDING BASIN MODEL COMPONENTS

Junction: “Junction 1”

e Click on the Junction
Creation Tool at the top
of the screen to add a
Junction to the Basin
Model.

e Enter Subbasin Name as
“Junction 17, and click at
Create.

2 HEC-HMS 4.0 [CA\.\Docum

File Edit View Components Parameters Compute Results Tools Help

O=E S L e T | ':15 '-%;"' = E. —Mone Selected-- i—NonE Selected--

. Example 3 #4) Basin Model [Basin 1]
- |, Basin Models

&

£A) Basin Model
Name : huncton-

Description :

Name: Basin 1
Description:
Grid Cell File:
Local Flow: :No
Flow Ratios: :No
Replace Missing: :No
Unit System: :IJ.S. Customary

Sediment: :No

(o [ [

Subbasin-1

Water Quality: |Mo | MOTE 10008: Finished opening project "Example 37 in directory
' ) "Ci\Wsersimyounus\Documents\Ex " at time 25Aug2014, 11:02:03,
MOTE 10179: Opened basin mode " at time 25Aug2014, 11:02:16.
MCOTE 10180: Opened meteorologic model "100yr 1hr™ at time 25Aug2014,
11:02:34,
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CONNECTING SUBBASIN-1 TO JUNCTION-1

HEC-HMS 4.0 [C:\...\Documents\Example_3\Example_3.h s o e o

) Right_click On the Filé Edit View Cemponents Parameters Compute Results Tools Help

. D= S Ao S e e P & Ry ione Selected-- :—None Selected--
subbasin-1 and select | Example 3 i 5! Basin Model [Basin 1]

Basin Models

“Connect Downstream” 5 gt

s Offsite

and click on the Junction- e
1.

Jdunction-1

Basin Name: Basin 1
Element Name: Subbasin-1

Description:

Downstream: :Junction—l

MNOTE 10008: j " in directory

"C:\Wsersmyounus\Documents\Exam 3 i ug2014, 11: .
Longitude Minutes: NOTE 10179: Opened basin model "Basin 17 Aug2014, 11:02:16,
da: MNOTE 10130: Opened meteorologic model "100yr 1hr™ at time 25Aug2014,
= 11:02:34,

Longitude Degrees:
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CONNECTING OFFSITE TO JUNCTION-1

® Right-click on the Offsite
and select “Connect
Downstream” and click
on the Junctions.

HEC-HMS 4.0 [Ch.\Documents\Example_3\Example_3.hm:

File Edit View Components Parameters Compute Results Tools Help

DS HS (v & QUde & &l F &P E[o
2] Basin Model [Basin 1]

++ Subbasin-1

q Junction-1

Components

S Subbasin
Basin Name: Basin 1
Element Name: Offsite
Description:

Downstream: :Junction-l

MCTE 10008: Finished opening p
"Ci\WUsersimyounus\Documents\E
Longitude Minutes: MOTE 10179 Opened basin m
T e r'laltlill'll;lfhl_il:jlj: Opened meteoro

Longitude Degre

Canopy Method: :—NOFIE—

1 | (10

netion-1
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ENTERING SUBBASIN DATA

72 HEC-HMS 4.0 [C:\.\Documents\Example_3\Example_3.hr | 5 S
S u b ba SI n - 1 File Edit View Components Parameters Compute Results Tools Help

=== ko Oy A ) G & 5P | -one Selected- :—Nnne Selected—-

e Click on Subbasin-1 | 2 i Model Basn
and the data entry |
tabs will appear at
Mo Surface
the lower left corner 55 5C5 Curve nber

5CS Unit Hydrograph
[5] Mo Baseflow
2 Junction-1

Components

® For Area, enter
’

0.015156 mi2
(97 acres) Elem;::c:uil:::::: Subbasin-1

Downstream: :Juncﬁnn—l

*Area (MI2) |0.015156

Idunction-1

Latitude Degrees:
Latitude Minutes:
Latitude Seconds:

Longitude Degrees: : jec 3"in directory
B ) ( 3" at time 25Aug2014, 11:32:08.

Longitude Minutes: MOTE 10179: Opened basin model Basin 17 at time 25Aug2014, 11;32:08,

Longitude Seconds:

Canopy Method:

4 | i




ENTERING SUBBASIN DATA

Subbasin-1

Continue ...

e Under the Loss tab,
enter the reduced CN
of 87.59

Z: HEC-HMS 40 [CA.\Documents\Example_3\Example_3.hm: o=
Eile Edit View Components Parameters Compute Results Tools Help

|== L-:ﬁ’ ':—;;’* I“'_,.':" E| -flone

i) Basin Maodel [Basin 1]

urve Mumber

nit Hydrograph
Mo Baseflow
Junction-1

JJunction-1

Basin Name: Basin 1
Element Name: Subbasin-1

Initial Abstraction (IM)

*Curve Number: |57.59

*Impervious (%) (0.0

MOTE 10008: F|r||='|'n-|:| opening project "Example 3" in directory
"C:\Users\myounu 2014,
MOTE 10179: Opened basin model "Basin 1" at tim 25Au02014, 1
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ENTERING SUBBASIN DATA

Subbasin-1

Continue ...

e Under the Transform
tab, enter the SCS Lag
time of 9 minutes

(Lag time = 0.6 * Tc)

syExample 3\Example 3.hm

Eile Edit View Components Parameters Compute Besults Tools Help

=== ] IT doa g e = P ot P E, —Mone Selec

41 Basin Model [Basin 1]

Curve Mumber

UUnit Hydroagraph

Jaseflow
Junction-1

Components

124 Subbasin Transform

Basin Name: Basin 1

Element Name: Subbasin-1
Graph Type: Standard

*Lag Time (MIN) |9

asin-1

3" at tim
sin 17 at time

Junction-1
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ENTERING SUBBASIN DATA

. ocuments\Example_3\Example_3.hm =)
Offsite X HEC VS Ao

Eile Edit View Components Parameters Compute Results Tools Help

. . - G & P Ao
e Click on Offsite |Fye== TR
and the data

I "- No Canopy
entry tabs will e
appear at the e .

ubbasin-1

Junction-1

lower left corner -

JJunction-1

Basin Name: Basin 1
Element Name: Offsite

® For Area, enter

: | Junction-1

0.03 125 miz | ID.DEHE
(20.0 acres)

Longitude Degree:

- - C ‘n,I_J='--r="|,r||g.--:unur"npn-'unn-nts‘n,E\c.:n||: » 25AU0 )
Longitude Minutes: MNOTE 10179: Opened basin model "Basin 17 at time 254ug2014, 11:
Longitude Seconds:

Canopy Method:

1 | 1
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ENTERING SUBBASIN-1 DATA

Offsite

Continue ...

e Under the Loss tab,
enter the reduced CN
of 81

"2 HEC-HMS 40 [CA.\Doc

mple_s\Example_3.hm

AN S

File Edit View Components Parameters Compute Results Tools Help

DS ES [x & & o

| Example 3

= | Basin Models

{1 Mo Baseflow
Subbasin-1

Element Name: Offsite
Initial Abstraction (IN)

*Curve Mumber: |81

*Impervious (%) 0.0

=H= *, |
el P L T

4! Basin Model [Basin 1]

[‘g. -Mone Selected--

unction-1

e

MOTE 10008: Finished opening project "Example 37 in directory
"Ci\Usersimyounus\Documents\E _3"at time 25Aug2014, 11:3
MOTE 10172 Opened basin mi Jasin 17 at tme 254ug2014, 11:
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ENTERING SUBBASIN-1 DATA

. ( P —— Y —— y [ ——0)
Offsite e HEo i 0 gl

Eile Edit View Components Parameters Compute Results Tools Help

(L= '-¥1 '-%-,-’* < ril.j —Mone Selected-- :—None Selected—-

Con tin ue [y Ju Example 3 41 Basin Model [Basin1]

e Under the Transform
tab, enter the SCS Lag St

o i ur'u'_r:_ Number
time of 18 minutes it Hydograrh

Mo Baseflow

(Lag time = 0.6 * Tc) ot

Junction-1

Basin Name: Basin 1
Element Name: Offsite

Graph Type: Standard

“Lag Time (MIN) | 18

MOTE 10008: Finished opening project "Example 3 in directory
"C:Wsers\myounus\Documents\Example_3 ime 25Aug2014, 11:
MOTE 10179: Opened basin model "Basin 17 at time 254002014, 11:
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ENTERING RAINFALL DATA

In HEC-HMS, rainfall data is entered as a combination of Time-Series
Data and the Meteorologic Model

The Time-Series Data reflects the rainfall distribution (Huff quartile
distributions or actual rainfall records)

Time-Series Data cannot be entered in user-specified increments,
interpolation of points on the Huff curves may be necessary for some
storm events

The Meteorologic Model defines the rainfall depths and which
subbasins those depths are applied
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ENTERING TIME-SERIES DATA

® From the Components
menu, select Time-

Series Data Manager tOumer=rn

create a new
Precipitation Gage
named “Hufflstlhr”

mple Example 3.hi

A HEC-HMS 40 [Ci.\Doc
File Edit View m Parameters Compute Results Tools Help
Basin Model Manager 3 ke 22 |_+-_t_| —h
Meteorologic Model Manager n Model [Basin 1]
Control Specifications Manager

Time-5eries Data Manager

Paired Data Manager

Grid Data Manager

Data Type: :F'recipit.-:tion Gages

Current time-series data

Mame :| Huffistihr

Description :

Jone Se

ubbasin-1
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ENTERING TIME-SERIES DATA

Continue ...

From Time-Series Data
Manager dialog box
click new and enter
name as “Huff2nd12hr”

File Edit Miew Components Parameters Compute Results Tools Help
DS EHS (v & Qé & 8 P % P gy s

£ Basin Model [Basin 1]
| Basin Models
in 1
Offsite
Subbasin-1

Companents

Data Type: .F'reci|:|i1:=tior1 Gages

Current time-series data

Mame :| Huff2nd 12hr

Description :

[ )

:—Nnne Selected--

(o [
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ENTERING TIME-SERIES DATA

Continue ...

® From Time-Series Data =~
Manager dialog box  |ENESEE
click new and enter “
name as “Huff3r24hr”

e A =) G B P f._t_. ~Mone Selectad--

Data Type: iF'rEd|:lH..—:tion Gages

Current time-series data

2nd1.2ni

op
Rename...
Delete

Description. ..

MName :| Huff3rd24hr|

Description :




ENTERING TIME-SERIES DATA

Z= HEC-HMS 4.0 [C\..\Documents\Example_3\Example_3.hms]

®
Con tln ue - File Edit View Components Parameters Compute Besults Tools Help
DS EHS X & QébE PP
® Select Prec|p|tat|on | Example - 41 Basin Model [Basin 1]

Gage uHufflStlhrn Basin Models

itation Gage

e Under the Time-Series . -.
Ga ge t a b’ se I e Ct M anua I Elé ff_v.jri:i.?m 00:00 - 011an2000
E n t ry' CU mu l a t IV e -l 013202000, 00:00 - 02Jan2000
1| | 3
Inches, and 6-minute
increments et

Name: Hufflst1hr
Description:
Data Source: :Manual Entry
Units: :Cumulaﬁve Inches
Time Interval: t-' Minutes
Latitude Dearees:
Latitude Minutes:

Latitude Seconds:

NOTE 10003: Finish ening project
"C:\Usersmyounu ne

Longitude Degrees:

Longitude Minutes:
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ENTERING TIME-SERIES DATA

Continue ...

e Under the Time
Window tab, run the
storm from
01Jan2000 00:00
through 01Jan2000
01:00 (1-hour
duration)

shExample 3Example 3.hm

=2 HEC-HMS 40 [Ci-\Doc

Eile Edit View Components Parameters Compute Results Tools Help

DSBS X & Q&% &P
i Basin Moedel [Basin 1]

N Example 3
EI | Basin Models

itation Gages
~[Eg Huffstihr

I ([:=]0 11202000, 00:00 - 011an2000

Huff2nd 12hr
01Jan2000, 00:00 - 01Jan2000
= E% Huff3rd24hr
01Jan2000, 00:00 - 02Jan2000
1|

Components

Time Window

Name: Huff1st1hr
*Start Date (ddMMMYYYY) |011an2000
*Start Time (HH:mm) |00:00
*End Date {ddMMMYYYY) |011an2000
*End Time {(HH:mm) |01:00

“C\dsersmyounus\Documents Exampl
MOTE 10179: Opened basin model

12118:52,

& | -one Selected-—

JJunction-1

MOTE 10008: Finished opening project "Example 3" in directory

3" at ime 254002014, 12:1
1 17 at time 2548092014,

MOTE 10180: Opened meteorologic model “100yr 1hr™ at time 254ug2014,
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ENTERING TIME-SERIES DATA

: 2 HEC HMS 40 [CL\Do o3 bample 31 T
Con tln ue 'YX ) File Edit View Components Parameters Compute BResults Tools Help

DS EHS A ¢ & &Py

e Under the Table Tab, S
Enter the Huff 1st ) Jp—

pitation Gages

Quartile Distribution for 2B Huffisti

the 1-hour duration HufFand 10w

01Jan2000, 00:00 - 01Jan2000

from the handout [ 012000, 00:00 - 023812000

1|

Junction-1

Time {ddMMMYYYY... Predpitation (IN)

011an2000, 00:06

01Jan2000, 00:12

011an2000, 00:13

01Jan2000, 00:24

01Jan2000, 00:30

01Jan2000, 00:36

01Jan2000, 00:42 .9 j 3"in directory
01Jan2000, 00:48 n Aug014, 12:1
01Jan2000, 00:54

01Jan2000, 01:00




ENTERING TIME-SERIES DATA

Continue ...

e Use the Graph tab to
see a plot of the
distribution

| % HEC-HMS 40 [CA\.\Doc :

File Edit View Components Parameters Compute Results Tools Help

miple s\Example 5.0

= ¥ &P

EI —Mone

es Data
. Precipitation Gages
-l Huff st hr
Huff2nd12hr
01Jan2000, 00:00 - 011an2000
Huff3rd24hr
013an2000, 00:00 - 02Jan2000

o014

B unction-1

Aug2014, 12:1
e 25Aug2014,
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ENTERING TIME-SERIES DATA

Continue ...

® Select Precipitation
Gage “Huff2nd12hr”

e Under the Time-Series
Gage tab, select Manual
Entry, Cumulative
Inches, and 30 minute
increments

2 Do Evample 3\Example 3.h

File Edit Yiew Components Parameters Compute Results Tools Help

ODe @ S |T $ QA dy bl P 2P cted—

Huff1stihr
---JIFF 013an2000, 00:00 - 01Jan2000
-l 013an2000, 00:00 - 02Jan2000

< | | ’

Name: Huff2nd12hr
Description:

Data Source: :Manual Entry

LUnits: :Cumulati\-'e Inches
Time Interval: 30 Minutes

Latitude Degrees:
Latitude Minutes:
Latitude Seconds:
Longitude Degrees:
Longitude Minutes:

| Ammihida Carnmde:

< |

#4! Basin Model [Basin 1]

uhbasin-1

JJunection-1
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ENTERING TIME-SERIES DATA

Continue ...

e Under the Time
Window tab, run the
storm from
01Jan2000 00:00
through 01Jan2000
12:00 (12-hour
duration)

. HEC-HMS 40 [CA\.\Documents\Example_3\Example_3.hrr
File Edit View Components Parameters Compute Results Tools Help
DS EHS (X & Q& 0P & D 8o sceceeo

. Bxample 3 ! Basin Model [Basin1]
| Basin f“'Ian-'l.:

! P :||:||L—=1J-:ur| Gage:
; £ Huff1stihr
Eﬁ Huff2nd12hr

5 01Jan2000, 00:00 - 01Jan2000
S Huff3rd24hr
5 011an2000, 00:00 - 02Jan2000

4|

Mame: Huff2nd12hr
Date (ddMMMYYYY) |01Jan2000
*Start Time (HH:mm) |00:00
*End Date (ddMMMYYYY) |011an2000
*End Time (HH:mm) |12:00

"C: ‘n,l_Jrn-rr‘nrun.u:uur|u="|,l:n:u‘urm-r|ts‘|,Ev

MOTE 10179: Opened basin model "B
MOTE 10180: Opened meteorologic model 1I]D.«r:IJ'|r at hnn- 25Aug2014,

121

el

—one Selected—

[ ——-,)
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ENTERING TIME-SERIES DATA

Continue ...

e Under the Table Tab,
Enter the Huff 2nd
Quartile Distribution for
the 12-hour duration
from the handout

. HEC-HMS 4.0 [C:\...\Do ole 3\Example 3.h

& & P P P e

| Example 3
¥l | Basin Models
, Time-Series Data
: ecipitation Gages

Huff2nd 12hr

011an2000, 00:00 - 011an2000

=3 EE Huff3rd24hr
01Jan2000, 00:00 - 02Jan 2000

‘|

Time (ddMMMYYYY... Precpitation (IN)
01Jan2000, 07:30
013an2000, 03:00
013an2000, 08:30
013an2000, 09:00
013an2000, 09:30
01Jan2000, 10:00
01Jan2000, 10:30
013an2000, 11:00
01Jan2000, 11:30
013an2000, 12:00

Lsersimy
MOTE 10179: {
MNOTE 10180: Qpened meteoro

unction-1

SAUg2014,
wodel "100yr 1hr” 5t time 254




ENTERING TIME-SERIES DATA

. Ewl‘-‘- Example_3\Example_3.h '\;.EIL-
‘ On tln ue ol File Edit View Components Parameters Compute Results Tocols Help

O d S IT $ A Gy b sl P oE P OB ion

® Use the Gr aph tab to  Exampe 3 £ Basin Model [Basin 1]
[t | . Basin M
see a plot of the 5 Tme-
o . . : L+ Precipitation Gages
distribution B Hffistihr

Eﬁ Huff2nd1zhr

=)0 13an 2000, 00:00 - 01Jan2000

E% Huff3rd24hr
.. 013an2000, 00:00 - 02Jan2000

4 |

unction-1

o ‘l,IJFr-rf"l,nwDurmﬂ‘n,[lnn‘unn—-nts‘l,Ew.:n||:|
o _ . MOTE 10179: Opened basin model ‘Eld.:lrl 1 at tim :
04:00 - ; MOTE 10180: Opened meteorologic model j.DD'pF:U'IF at tlrlu: .'_'EALJI:IJIJI‘}
12:18:52.




ENTERING TIIVIE-SERIES DATA

Continue ...

® Select Precipitation
Gage “Huff3rd24hr”

e Under the Time-Series
Gage tab, select Manual

Entry, Cumulative
Inches, and 1 hour
minute increments

:
Z: HEC-HMS 40 [CA.\Doc Excample_3\Example_3.h

[ )

File Edit View Components Parameters Compute Besults Tools Help

U=z & S

| Example 3
; Jasin Models
Time-5eries Data
Precipitation Gages
Huff1stihr
Huff2nd 12hr
: 01Jan2000, 00:00 - 02Jan2000

‘|

Components

Ej Time-Serie

Name: Huff3rd24hr
Description:

Data Source: :Manual Entry

Units: :Cumulaﬁve Inches
Time Interval: il Hour

Latitude Degrees:
Latitude Minutes:
Latitude Seconds:
Longitude Degrees:
Longitude Minutes:

NOTE 10130:

12:18:52,

IT $ QU Gu b ml G 2 P B one Selected-

4! Basin Model [Basin 1]

Lnction-1

in r||l3|:||-'| "Basin 17 at time Zﬁ.ﬁ.uqll]l‘% .
COpened meteorologic model "100yr 1hr”™ at time 254002014,
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ENTERING TIME-SERIES DATA

Ewﬁ‘- s\Example_3\Example_3.hmr =
o
‘ On tln ue File Edit View Components Parameters Compute Results Tocols Help
[ X N J

O B & IT - oW TR WNO Rt T S E. ~Mone Selected--

o U N d ert h e Time . Example 3 i) Basin Model [Basin 1]
| Basin Models
Window tab, run the | eSSt
storm from i By Subbasin- &, Offsie

01Jan2000 00:00 T e
through 02Jan2000

00:00 (24-hour ‘-
d u rati on ) ————————————— =g Junction-1

Name: Huff3rd24hr
t Date (ddMMMY'YYY) |01Jan2000
*Start Time (HH:mm) |00:00
*End Date (ddMMMYYYY) (02Jan2000
*End Time (HH:mm) |00:00

MOTE 10008: Finished opening project "Example 3% in directory

“C:Wsersimyounus\Documents\Example_3" at time 254002014, 12:17:28.
MOTE 10179: Opened basin model "Basin 17 at time 25Aug2014, 12:17:47.
MOTE 10180: Opened meteorologic model “100yr 1hr™ at time 254ug2014,

12:18:52




ENTERING TIME-SERIES DATA

Continue ...

e Under the Table Tab,
Enter the Huff 3™
Quartile Distribution for
the 24-hour duration
from the handout

nle S\Exampls

2 HEC-HMS 40 [Ch\Do

Eile Edit View Components Parameters Compute Results Tools Help

DSBS X & Q& &P D
i Basin Moedel [Basin 1]

| Example 3
i | Basin Models
, Time-£ s Data
=} Jy Predpitation Gages
- [B& Hufftsthr
Eﬁ Huff2nd 12hr
& Huff3rd24hr

Junction-1

Time (ddMMMYYYY... Precpitation (IN)

*
0.200
0.850

0,935 ect "Example

SdsersimyounusDocuments\Example_3" at time 25Aug2014,
o MOTE 10179: Opened basin model "Basin 17 at time 25Aug2014,

MOTE 10180: Opened meteorologic model “100yr 1hr™ at time 254ug2014,

12:18:52,

011an2000, 15:00
0131an2000, 16:00
011an2000, 17:00
011an2000, 15:00
011an2000, 19:00
01Jan2000, 20:00
01Jan2000, 21:00
011an2000, 22:00
011an2000, 23:00
023an 2000, 00:00

in directory




ENTERING TIME-SERIES DATA

. % HEC-HMS 40 [CA.\Document=\Example_3\Example 3
Con t’ n u e (X X ] File Edit View Components Parameters Compute Results Tools Help

DS ES [ & Qs PSP Yo
® Use the Gr aph tab to | Example 3 52) Basin Model [Basin 1]

| Basin Models

see a plot of the | Time-Series Data

" R _ =} )y Predpitation Gages
distribution i [ Hff it

f E%Huff.:ﬂ'ldl:ﬂ'lr
=] E%Hufﬁ‘-rdlth

I [[:=]0 11202000, 00:00 - 021302000

<

unction-1

Graph

“Ci\Usersmyounus\Documents \Example_3" at tim
o asin 17 at tim
Ue:00 NOTE 10180: Opet

12118:52,
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CREATING THE METEOROLOGIC MODEL

ZThEC- S 40 K . o = o S
STORM EVE NT: File Edit View |[Components| Parameters Compute Results Tools Help

1OOY R’ 1 H R | = B3 £ Basin Model Manager v ks 52 El —Mone 5

Meteorologic Model Manager n Model [Basin 1]

N Example 3
n | Basin Mo Control Specifications Manager

I From the Components : ey Tln-'E_S_Er_i' Eﬁ Tirme-5eries Data Manager
tab, create a new 7 L ReIEE paed Data Manager
Meteorologic Model : Grid Dota Manager
named “100yrlhr”

Fl
Current metecrologic models

Graph

Fi Create A New Metecrologic Model -Ii

Mame :| 100yr thr

Diescription :

NOT

"CUsers\myounusiDocuments Example_3" at time 254002014, 12:17:25.
L L L o MOTE 10179: Opened basin model "Basin 17 at time 254ug2014, 12:17:47.
Dooo Oetoo 100 1s00 oo MOTE 10180: Opened meteorologic model *100yr 1hr” at time 25Aug2014,

12:18:52.




CREATING THE METEOROLOGIC MODEL

STORM EVENT:
100YR,1HR

Continue ...

e Under the Meteorologic
Model tab, make sure
the Replace Missing is
Set to Default

‘ HEC-HMS 4.0 [C:\..\Documents\Example ample : | = |

File Edit View Components Parameters Compute Besults Tools Help

O d 3 |% & 2 & & & P & P B one selected- :—Nnne Selected--

. Example 3 4! Basin Model [Basin 1]
t}- || Basin Models
| Meteorologic Models

ed Hyetograph

Components

& Meteorology Model netion-1
Met Name: 100yr1hr
Description:
Shortwave: :—Nnne—

Longwave: | -lone--

Precipitation: iSpeciﬁEd Hyetograph

Evapotranspiration:

Snowmelt: |
Unit System
Replace Missing 12:18:52,
: MOTE 10180: Opened meteorologic model "100yr 1hr™ at time 258092014,
12:42:09,
MNOTE 10130: Qpened meteorologic model "100yr 1hr™ at time 258002014,
12:52:11.
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CREATING THE METEOROLOGIC MODEL

STO R IVI EVE NT: Eile Edit View Components Parameters Compute Results Tools Help
1OOYR 1 H R QS b = "¥’ "%-,"* ot E| —Mon
)

£ Basin Model [Basin 1]

n Models

Continue ... ey T

Offsite
subbasin-1

e Under the Basins tab, P dncton

rologic Models
select Yes under Include

Subbasins?
Compaonents

£ Meteorology Model | Basins

Met Name: 100yr1hr

Basin Model Indude Subbasins
Basin 1

MCOTE 10008: Finished opening p
"C:\Users\myounus\Documents\E
MCOTE 10179: Opened basin mod " at ti SAug2014,
MOTE 10180: Opened meteorologic model "100yr 1hr™ at time 2
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CREATING THE METEOROLOGIC MODEL

STORM EVENT:
100YR,1HR

Continue ...

e Under the Options tab,
select Yes for Total
Override

Eile Edit ¥iew Components Pararneters

DS ES [F &2

Met Name: 100yr1hr
Total Override:

Compute Results Tools Help
A ) G dn D E. ~Mone Sel

4l Basin Model [Basin 1]

MOTE 10008
"C:\Usersmyounus\Documents
MNOTE 10179: Opened basin
MNOTE 10180: Opened meteorol

12:18:52.

14, 12:17:28.

model "100yr 1hr” at time 258002014,

g2014, 12:17:47.
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CREATING THE METEOROLOGIC MODEL

STORM EVENT:
100YR,1HR

Continue ...

e Under the Specified
Hyetograph tab, select
the rainfall distribution
that we previously
created and enter the
100-year, 1-hour
rainfall depth.

Z. HEC-HMS 4.0 [CA..\Documents\Example_3\Example_3.hms]
Eile Edit View Components Parameters Compute Results Tools Help
Ao =) Ep s P E, —Mone Selected-- :—None Selected--

##! Basin Model [Basin 1]

Junction-1 Ibhasin-1

| Meteorologic Models
: yr 1hr

| Compute | e

Components
Subbasins

Met Mame: 100yrihr
Total Depth ...

Huffist1hr

Subbasin Mame

Subbasin-1

"C:\Users\myounus'\Documents \Exal 3" at 02
MOTE 10179: Opened basin model "Basin 17 at time 254ug ,
MOTE 10180: Opened meteorologic model *100yr 1hr™ at time 25Aug2014,

12:18:52,

o i |
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CREATING THE METEOROLOGIC MODEL

STORM EVENT:
100YR,12HR

e From the Components
tab, create a new
Meteorologic Model
named “100yr12hr”

.. Example 3

- |, Basin Mog

=)

2 ShExample 3.hms

Basin Model Manager o |_j_;:+ < El —Mone Selected—

Meteorologic Model Manager n Model [Basin 1]

Control Specifications Manager
Time-5eries Data Manager
Paired Data Manager

Grid Data Manager ubbaszin-1

Companents

MName :| 100yr 12|

Description :
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CREATING THE METEOROLOGIC MODEL

e o |

STORM EVENT:
100YR,12HR

Continue ...

e Under the Meteorologic
Model tab, make sure
the Replace Missing is
Set to Default

=% HEC-HMS 4.0 [C.\Documents\Example_3\Example_3.hms

File Edit View Components Parameters Compute Besults Tools Help

DS E S [f &P P s one soeced

. Example 3 4! Basin Model [Basin 1]

[ | Basin Models
rologic Models

Components

3% Meteorology Model m

Met Name: 100yr12hr
Description:
Shortwave: :—Nnne—
Longwave: | -lone--
Precipitation: iSpeciﬁEd Hyetograph
Evapotranspiration:
Snowmelt:
Unit System: |
Replace Missing

12:42:09.

MNOTE 10130: Qpened meteorologic model "100yr 1hr™ at time 258002014,

12:52:11

:—Nnne Selected--

30: Opened meteorclogic model "100yr 1hr™ &t time 254002014,
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CREATING THE METEOROLOGIC MODEL

EEATE==)

STORM EVENT:
100YR,12HR

Continue ...

e Under the Basins tab,

select Yes under Include
Subbasins?

Met HName: 100yr12hr
in Model

30: Opened mete
¢ Opened basin n
30: Opened me
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CREATING THE METEOROLOGIC MODEL

-

7 HEC-HMS 4.0 [C...\Documents\Example_3\Example_3.hms [ =

STO RIVI EVE NT: | File Edit View Components Parameters Compute Results Tools Help
1OOYR 12H R ] & = |k U s b @ P & P E | ione Selected— —tone Selected—
V/ ————

| Example 3 2! Basin Model [Basin 1]
Continue

Basin MDdr'L:
e Under the Options tab, § - S
select Yes for Total L TmeseresheE
Override

Subbasin-1

Components

) lJunction-1
3 Meteorology Model | Basing | Options

Met Name: 100yr12hi
Total Override

MNOTE 101?":! O|:u-'rn~d basin model "Basin 17 at time 25Aug2014, 12:17:47.
Opened meteorologic model "100yr 1hr” at time 25Aug2014,

230: Opened meteorologic model "100yr 1hr™ at time 25Aug2014,
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CREATING THE METEOROLOGIC MODEL

STORM EVENT:
100YR,12HR

Continue ...
e Under the Specified

Hyetograph tab, select
the rainfall distribution
that we previously
created and enter the
100-year, 1-hour
rainfall depth.

= HEC-HMS 4.0 [C..\Documents\Example_3'\Example_3.hms]

| Example 3
- | . Basin Models
= eorologic Models
100yr 1hr
Specified Hyetograph

Specified Hyetograph

: , Time-5eries Data

Components
Subbasins

Met Name: 100yriZhr
Gage Total Depth

a6
Huff2nd12hr

Subbasin Mame

Subbasin-1

MNOTE 10179:
MOTE 10130:

12:18:52,

File Edit View Components Parameters Compute Results Tools Help

DS EHS (X & Q& b 8 P & P 8| Nonescected-
4! Basin Model [Basin 1]

:—None Selected--

|f o Subhasin-1 | _,‘“ Offsite

I.¥.I Junction-1

Opened basin model "Basin 17 at time 25Aug2014, 12:17:47.
Opened meteorologic model “100yr 1hr™ at time 254ug2014,

EESEE )

s

-
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CREATING THE METEOROLOGIC MODEL

STORM EVENT:
100YR,24HR

e From the Components
tab, create a new
Meteorologic Model
named “100yr12hr”

= HEC-HMS 4.0 [C)\..\Doc

s
Example 3
| Basin Mo ﬂ Control Specifications Manager
Time-5eries Data Manager
£ 100y ,
- Paired Data Manager

100y B Grid Data Manager

L]

age Total Depth ..

Offsite Huff2nd12hr 6.59
Subbasin-1 Huff2nd12hr

Mame :

Description :

File Edit View |[Components| Parameters Compute Results Tools Help
&) Basin Model Manager 8 & 52 B None Selected-

Metecrologic Model Manager n Model [Basin 1]

Meteorologic Madel Manager -

100yr 1hr
100yr 12hr

100yr 24hr|

ESEEn ===

—hone Selected—

=R
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CREATING THE METEOROLOGIC MODEL

STORM EVENT:
100YR,24HR

Continue ...

e Under the Meteorologic

Model tab, make sure

the Replace Missing is

Set to Default

d Hyetograph

ecified Hyetograph
es Data

Met Name: 100yr24hr
Description:
Shortwave: :—None—
Longwawe: | —MNone—
Precipitatio edfied Hyetograph
Evapotranspiration: | --None—

Snowmelt: | —None—

Unit System: | Customary
Replace Missi To Default

SR I

41 Basin Model [Basin 1]

nction-1

maodel “100yr 1hr” at ti :
model "100yr 12hr” at time 26Aug2014,
Ope n gic m " " at ti ug2014,
MCOTE 10179: Opened basin mode 26Aug2014, 08:40:05,
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CREATING THE METEOROLOGIC MODEL

STORM EVENT:
100YR,24HR

Continue ...

e Under the Basins tab,

select Yes under Include
Subbasins?

unction-1

Met Name: 100yr24hr
in Model

c model "100yr 1hr™ at tin
| “100yr12hr” at ti

MNCTE 10179:
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CREATING THE METEOROLOGIC MODEL

STORM EVENT: ==

Eile Edit View Components Parameters Compute Results Tools Help

100YR,24HR nsaa NP G F LT

Continue ...

e Under the Options tab,
select Yes for Total
Override

inction-1

Met Name: 100yr24hr
Total Override: :Yes

madel “100yr 1hr* at
madel “100yr 12hr” at tir
model "100
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CREATING THE METEOROLOGIC MODEL

Z- HEC-HMS 4.0 [C:

STO R IVI EVE NT: Eile Edit View Components Parameters Compute Results Tools Help
LT e T S« = :—None Selected--

100YR,24HR S

Continue

e Under the Specified
Hyetograph tab, select
the rainfall distribution
that we previously

Met Name: 100yr24hr

Created and enter the Subbasin MName Total Depth {IN)
100-year, 1-hour _

rainfall depth.

NOTE 10179:
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CREATING THE CONTROL SPECIFICATIONS

100yr,1hr

e We still need the specify
how long to run the
model for and how
often we want to see
output...this is
performed under the
Control Specifications

e Under the Components
menu, select Control
Specifications Manager
to create a new one
named “100yrlhr”

7 HEC-HMS 4.0 [C\..\Documents\Example_3\Example_3.hm:

File Edit View |Components| Parameters Compute Results Tools Help

O = 5 & Basin Model Manager ik =2 EI —None Selected—

| Example 3 Metecrclogic Model Manager

n Model [Basin 1]
7] Control Specifications Manager

U EY Time-Series Data Manager

Paired Data Manager

ﬁ'.. Subbasin-1

Grid Data Manager -l

Companents

Name :| 100yr thr|

Description :

I¥I Junction-1

=)

—tlone Selected—

lo [ [

2y, Ofsite

Aug2014,

Aug2014, |;‘

-
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CREATING THE CONTROL SPECIFICATIONS

100yr,1hr
Continue ...

e Specify 01Jan2000
through 02Jan2000

e Under Time Interval,
specify 3 minute

2 HEC-HMS 4.0 [CA.\Docun

File Edit View Components

Parameters Compute Results Tools Help

O S LI N o T ] S e e e E. ~Mone Selected-- :—Nnne Selected--

| Example 3
¥l | Basin Models
| Meteorologic
Control 5

, Time-Series Data

4! Basin Model [Basin 1]

Components

Control Specifications

Mame: 100yrihr

Description:
*Start Date (ddMMMYYYY) |01jan
*Start Time (HH:mm) | 00:00
“End Date (ddMMMYYYY) |02jan
*End Time (HH:mm) | 00:00

Time Interv

2000

2000

: Opened meteorologic model "100yr 1hr™ at time 25Aug2014,
12:42:09,
MNOTE 10130: Qpened meteorologic model "100yr 1hr™ at time 258002014,
12:52:11.
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CREATING THE SIMULATION RUN

. HEC-HMS 4.0 [CA..\Documents\Example_3\Example_3.hms acin=he

-

| e

100y r’ 1 h r File Edit View Components Parameters |Compute| Results Tools Help
° A Simu/ation Run iS a D = m 5 IT 4, Q. I_%_i-p Create Compute Simulation Run...
. . =mole 3 ™ o ) ) Optimization Tral... —
com bl n at IoNn Of: b Iii...EMTE'IFI'_ | * b Simulation Run Manager Forecast Alternative... |i&
. N 71 &/ Optimization Trial Manager
([ J Bas,n MOdEI = aels o i . 4 Depth-Area Analysis...
ations ~  Forecast Alternative Manager
o MeteorOIog’C MOdEI H HE []EFit}'l'-':'-.rEﬂ Anahysis r-.,.'1ar|aE|r=r

o g o - || Time-Series Data _4,, Oiffsite
e Control Specifications 'r” o ot =
Forecast Blending

Faorecast Pararmeter Adjustments

® To create a new Simulation

R u n’ se | e Ct C ’: eda te ) Components r_1 ultiple Compute...
Compute > Simulation Run ———— e -
under the Components ) eneReee _
m e n u Name: 100yrihr A simulation run must have a name. You can give it a description after it has been
Description: FEEEH
“Start Date (ddMMMYYYY) |01jan2000
[ N a m e th e ru n . 1 Ooy r 1 h r" *Start Time (HH:mm) | 00:00
an d Cl iC k Next *End Date (ddMMMYYYY) |02jan 2000

*End Time (HH:mm) |00:00

Time Interval: | 3 Minutes

er a name and click Mext

e Specify the Basin Model,

Meteorologic Model, and | — I
Con tI'OI SpECIfICthOHS th at l;?‘lﬁ'i:;ljllwﬂ Opened meteorologic model “100yr Thr™ at time 25Aug2014, E

we’ve just created for
100yrlhr storm event
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RUNNING THE SIMULATION

100yr,1hr

e Under the Compute
menu, select Compute

Run [100yri1hr]

e All errors, warnings, and
notes are shown in the

lower right hand
window

e |If there are errors, they
will show up in red and
the simulation will not

run successfully

File Edit View Components Parameters |Compute| Results Tools Help

[-1E Offsite
: ubbasin-1

53 Basin Model

Name: Basin 1
Description:
Grid Cell File:
Local Flow: :No
Flow Ratios: :No
Replace Missing: :No
Unit System: :IJ.S. Customary
Sediment: :No
Water Quality: [No

Create Compute ¥ led— 'Run: 100yearthr

Simulation Run Manager 1] Current Run [100yearlhr]

Optimization Trial Manager

7~ Forecast Alternative Manager

Depth-Area Analysis Manager

Run Calibrati

r Adjustments

Multiple Compute...
Check Parameters

Compute Run [100yearlhr]
=l
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CREATING THE CONTROL SPECIFICATIONS

100-yr, 12-hr

e Under the Components
menu, select Control
Specifications Manager

to create a new one
named “100yr12hr”

[

£A) Basin Model

Basin Model Manager i & 2
Med vgic Model Manager

Control Specifications Manager

Time-5eries Data Manager

Paired Data Manager

Grid Data Manager
Models

Name: Basin 1

Description:
Grid Cell File:
Lacal Flow:

Flow Ratios:

Replace Missing:

Water Quality:

B o

Current control spe

Mo

Mame :

Description

100yr 12hr|

:F'.un: 100year 1hr

Oyr1hr™, '
" contains 460

in-1" contains 460

r subbasin

PSALg2014,
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CREATING THE CONTROL SPECIFICATIONS

Continue ...

e Specify 01Jan2000
through 02Jan2000

e Under Time Interval,
specify 3 minute

File Edit View Compeonents Parameters Compute Results Tools Help

I'—'_‘:'I E| —Mone

! Basin Model [Basin 1]

| Meteorolt
Control 5

Name: 100yr12hr
Description:
rt Date (ddMMMYYYY) (01]an
*Start Time (HH:mm)
*End Date (ddMMMYYYY) 02]an
*End Time (HH:mm) |00:00

Time Interval:

gan computing simulation run "10
+ Found praoblems in
"Huffistihr® for subbasin "Offsite™ contains 460
missing p ion 3 et to zero.
WARNING : naraph gage "Huffist1hr® for subbasin "Subbasin-1" contains 460
missing precipitation v s that =
MNOTE 4004%: Found no paran
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CREATING THE SIMULATION RUN

1 OO _y r’ 1 2 4 h r ; HEC—I:IMS 4.0 [CA.\Documents\Example_3\Example_3.hms]

File Edit View Components Parameters |Compute| Results Tools Help

® A SimUIation Run iS a Create Compute Sim.ula.tior-1 F{un....
combination of: Fraim () Pt e S——
e Basin Model e
® Meteorologic Model e %, Depth-Area Analysis Manager
e Control Specifications

Forecast Alternative...

Depth-Area Analysis...

bagin-1

Components F;:r-;l:ast Parameter Adjustments »
® To create a new Simulation Muliple Compute.
Run, select Create R CheckPoamees
Compute > Simulation Run : _
u nder the COITIpOI?e ntS Ert?;i:j:h:b::m: E;i::gl:":"j :\regluc\latlcn run must have a name. You can give it a description after it has been

menu “End Date {ddMMMYYYY) |0

*End Time (HH:mm)

Name: | 100yr 12hr|

Time Interval: | 3 Hours

e Name the run “100yr12hr”
and click Next

To confinue, enter a name and click Next. itE'.l:DntT:ins 460

e Specify the Basin Model, ot e =
Meteorologic Model, and | |WARNDNG $175% Smiation tme vl greaer an 0,28 ~la forsubbesi
Control Specifications that 10185 Fshed rputng smulation fun “100year he” at tme 25AUg2014,

we’ve just created for _

100yr12hr storm event
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RUNNING THE SIMULATION

HEC-HMS 4.0 [Ch\.\Documents\Example_3\Example_3.hms

100_yr’ 12_h r File Edit View Components Parameters |Compute| Results Tools Help

e Under the Compute Meas
menu, select Compute e o

Create Compute

:F'.un: 100yr 12hr

Sirmulation Run Manager 1] Current Run [100yr12hr]

Optimization Trial Manager

Run [100yr12hr]

e All errors, warnings, and
notes are shown in the
lower right hand
window

e |f there are errors, they
will show up in red and
the simulation will not
run successfully

Control Specifications
£3] 100yrihr

Jeia] 100y 126

, Time ies Data

Components R

Control Specifications

Hame: 100yr12hr ’:5
Description:
rt Date (ddMMMYYYY)
*Start Time (HH:mm) |0
*End Date (ddMMMYYYY) |02]an
*End Time (HH:mm) |00:00

Time Interval: | 3 Hours

Forecast Alternative Manager

Depth-Area Analysis Manager

Run Calibration Aids

Multiple Compute...
Check Parameters

Compute Run [100yrl2hr]
=]

unction-1

NOTE 10179 Opened basin model "Basin 1° at time 25Aug2014, 13:

ontrol specifications "100yr 1hr™ at tim: 2
| "100yr 1hr" at time 25Aug2014,

egan computing simulation run "100year 1hr™ at time 25Aug 2,

: Found no parameter problems in meteorologic model *100yr 1hr,

missing pr
WARNING
450 missing

WARNING 41784:

"Subbasin- duc

et to zero,
"Huff1st1hr” for subbasin "Subbasin-1" contains

: Finished computing simulation run "100year 1hr” at time 25Aug2014,

13:42:3

NOTE 10180: Opened meteorologic model "100yr 12hr™ &t time 25Aug2014, 13:51:29.
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CREATING THE CONTROL SPECIFICATIONS

SR

100-yr, 24-hr

e Under the Components
menu, select Control
Specifications Manager

to create a new one
named “100yr24hr”

Name: Basin 1

Description:

Grid Cell File:
Lacal Flow:
Flow Ratios:

Replace Missing:

diment:

Water Quality:

No
No
Mo

‘Mo
No

gic Model Manager
Control Specifications Manager

Time-5eries Data Manager

:F'.un: 100year 1hr

Junction-1

Current control sp

100yr 1hr
100yr 12hr

ha0
ins 460

basin model Basin 1.
s greater than 0.29 * lag for subbasin
ne interval,
rihr” at time 25Aug2014,
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CREATING THE CONTROL SPECIFICATIONS

100-yr, 24-hr

Continue ...

e Specify 01Jan2000
through 02Jan2000

e Under Time Interval,
specify 3 minute

A |!| EIE; |%:.,, I

Example
| Basin Models
, Meteorol
Control

Hame: 100yr2dhr
Description:

*Start Date (ddMMMYYYY) |011an2000

*Start Time (HH:mm)
*End Date (ddMMMYYYY)
*End Time (HH:mm) |00
Time Interval
WARNING
missing prec
WARNING
4 missing pr
MOTE 4004

&) Basin Model [Basin 1]

Junction-1

meteorologic model "100yr 12hr™ at time
Began computing simulation run "100yr 12hr™ at tin

ns in meteorologic mode y
d12hr” for subbasin "Offsite” contains 4
™ for subbasin “Subbasin-1" contains
[+
Found no parameter problems in basin model "Basin 17,
wlation time interval is greater than 0.29 * lag for subbasin
nulation time interval.
wlation time interval is
e simulation time interval,
computing simulation run "100yr12hr” at time 25Aug2014,

greater than 0.29 * lag for subbasin
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CREATING THE SIMULATION RUN

100-yr, 24-hr

® A Simulation Run is a
combination of:
® Basin Model
® Meteorologic Model
e Control Specifications

® To create a new Simulation
Run, select Create Compute
> Simulation Run under the
Components menu

e Name the run “100yr24hr”
and click Next

e Specify the Basin Model,
Meteorologic Model, and
Control Specifications that
we’ve just created for
100yr24hr storm event

| 2 HEC-HMS 4.0 [C\.\Docun

| File Edit View Components Parameters |Compute| Results Tools Help

| eteo dels
ntrol Specifications
100yr 1hr
100yr 12hr
[#-~ . Time-5eries Data

Components | Compute

Control Spedifications

Name: 100yr24hr
Description:
*Start Date (ddMMMYYYY) |01Jan2000
*Start Time {HH:mm) |00:00
“End Date (ddMMMYYYY) 03Jan2000
*End Time (HH:mm) |00:00

Time Interval: 3 Minutes

Create Compute

#1%  Simulation Run Manager

i%  Optimization Trial Manager

Forecast Alternative Manager

y  Depth-Area Analysis Manager

Run Calibrati

Simulation Run...

Optimization Trial...

Forecast Alternative...

Depth-Area Analysis...

A simulation run must have a name. You can give it a description after it has been

created.

Mame: | 100yr24hr

To continue, enter a name and click Next.

= Back

Cancel

£ in

Aug2014, 13:57:57,

ug 57,
"100yr 12hr”.

ffsite” contains 4
ubbasin-17 contains

.
dg for subbasin

is greater than 0,29 *lag for subbasin

omputing simulation run "100yr 12hr™ at time 25Aug2014,
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RUNNING THE SIMULATION

A2 HEC-HMS 4.0 [C\..\Documeni ample_3\Example_3.hms

File Edit View Components Parameters |Compute| Results Tools Help

100-yr, 24-hr

e Under the Compute
menu, select Compute
Run [100yr24hr]

e All errors, warnings, and
notes are shown in the
lower right hand
window

e |f there are errors, they
will show up in red and
the simulation will not
run successfully

. Meteorologic Models
Control Specifications
5] 100hri2hr
100yr 1hr

l-

, Time-Series Data
Components

Control Specifications

Name: 100yr24hr
Description:
*Start Date (ddMMMYYYY) |01Jan2000
*Start Time (HH:mm) |00:00
*End Date (ddMMMYYYY) 03Jan2000
*End Time (HH:mm) [00:00

Time Interval: 3 Minutes

Create Compute ¥ led— Run: 100yr24hr

Simulation Run Manager 1] Current Run [100yr24... | = | &

Optimization Trial Manager

f7»  Forecast Alternative Mana ger

Depth-Area Analysis Manager

Run Calibration Aids
Forecast Blendin

Forecast Parameter Adjustments

Multiple Compute...
Check Parameters

Compute Run [100yr24hr]

NCOTE 10003: Finished opening project "Example 37 in directory
"C: younus\Documents\Example_3" at time 25Aug2014,
14 .
NOTE 10179 Opened basin model "Basin 17 at time 254ug2014,

control specifications "100yr24hr™ at time




VIEWING RESULTS

100-yr, 1-hr

e If the Simulation Run
was successful, right-
click on the components
of the Basin Model to
view individual results

® Results are available as a
Graph, Summary Table,
or Time-Series Table,
under Result Tab.

HEC-HMS 4.0 [C:\..\Documents'\Example_3\Example_3.hms;

File Edit View Components Parameters Compute Results Tools Help

i b B P & P L[

k| Graph for Junction "Junction-1"

ulation Runs

pl
Simulation Runs
100year1hr
{53 Global Summary
of
Subbasin-1

raph
[EER)Summary Table

d Inflow

on "Junction-1" or Run "10

Project: Example 3 Simulation Run: 100year 1hr
Junction; Junction-1

2000, 00:00

21an2000, 00:00

Basin Model: Basin 1
Meteorologic Model:  100yr 1hr
Control Spedifications: 100yr 1hr

Start of Run:
End of Run:

Volume Units: @) IN () ACFT

Computed Results

Peak Discharge: Date/Time of Peak Discharge:01Jan2000, 00:30
Volume: 1.93 (IN)
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VIEWING RESULTS

100-yr, 12-hr

e If the Simulation Run
was successful, right-
click on the components
of the Basin Model to
view individual results

® Results are available as a
Graph, Summary Table,
or Time-Series Table,
under Result Tab.

HEC-HMS 4.0 [C;\Dm
File Edit View Components Parameters Compute Results Tools Help
2 en b B P & mp f__{] ~Mone
[Z] Graph for Juncti

Junction®J
pOvyear 1hr

Basin 1
Model:  100yrihr
edfications: 100yr 1hr

charge:013Jan2000, O

Outflow

A HEC-HMS 4.0 [CA\..\Docu
File Edit View Components Parameters Compute Results Tools Help
Lgh léi" _J ‘¥’ é;” @ fé] —on

xample 3 1 Surmary Results for Junction "Junction-1"
mulation Runs

Project: Example 3 Simulation Run: 100yr 12hr

4 100yr12hr Junction: Junction-1
{3 Global Summary Startof Run: 011an2000, 00:00

asin-1 Compute Tim
Graph
Summary Table

Table Peak Discharge
Volume:

Computed Results

NOTE 100

Basin Model:
End of Ru Meteorologic Model:
- Control Specifications: 100hr 12hr

Volume Units: @ IN (7)) ACFT

Date/Time of Peak Discharge:011an2000, 05:03




VIEWING RESULTS

100-yr, 24-hr

If the Simulation Run
was successful, right-
click on the components
of the Basin Model to
view individual results

Results are available as a
Graph, Summary Table,
or Time-Series Table,
under Result Tab.

File Edit View Components Parameters Compute Results Tools Help

100yr24hr
53 Global Summary

[ [ ] @ @:” ? f-_t] -Mone - :—None Selected--

[&=] Graph for Junction "Junction-1"

File Edit View Components Parameters Compute Results Tools Help

S B F e T L[

[ Surmmary Results for Junction "Junction-1"

Project: Example 3 Simulation Run: 100yr24hr

Junction: Junction-1
Basin Model:

End of Run: 3 ., 00: Meteorologic Model:
Compute Time:25Aug2014, 14:17:00 Control Specifications: 100yr24hr

Volume Units: @) IN (7)) ACFT
Computed Results

Peak Discharge:21. 16 {C Date/Time of Peak Dischar:

Volume: 5.60 (IM)
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VIEWING RESULTS (GLOBAL SUMMARY)

—
et HEC—HMS40[C\. A\Docu
File Edit View Components Parameters Compute Results Tools Help

100_yrl 1-hr DD HS X+ asw 8PP o

[ Global Surmary Results for Run "100yearl hr"
on Runs

.
. TO VI e W t h e re S u | tS fo r lDDw-.:r:Ihr Project: Example 3 Simulation Run: 100year 1hr
5ol sy | _
- Start of Run:  01Jan2000, 00:00 Basin Model: Basin 1
. End of Run: 000, 00:00 Meteorologic Model:  100yrihr
a l I I O e CO I I l p O n e ntS at Compute Tim: Aug2014, 14:18:29 Control Specifications: 100yr 1hr

Show Elements: Volume Units: @ F .Hydrologic -

once, choose Global

Cornbinled Inflow
Summary Table under | o | 4 e
the Results Menu

ning project "Example 3% in directory "C:\Usersmyounus\Documents \Exampl

NOTE 10179: Opened basin model "Basin 1" at time 25Aug2014, 14:32:27.
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VIEWING RESULTS (GLOBAL SUMMARY)

100-yr, 12-hr

e To view the results for
all model components at
once, choose Global
Summary Table under
the Results Menu

HEC-HMS 4.0

lation Runs

File Edit View Components Parameters Compute Results Tools Help

- ‘Lé.l —No :—None Selected—

I3 Global Summary Results for Run "100yr2hr"

Project: Example 3 Simulation Run: 100yr 12hr
Basin Model: Basin 1
Model:  100yr12hr
ifications: 100hr12hr

Start of Run:
End of Ru

Show Elements:

NOTE 10008: Finished |)|:..-r||ru:1 project "Example 3" in directo
25Aug2014, 1

MNOTE 10179: Ope 1 model "Basin 17 at time 25Aug2014, 14

Users'myounus\Documents \Example_:

3"at

167



VIEWING RESULTS (GLOBAL SUMMARY)

100-yr, 24-hr

e To view the results for
all model components at
once, choose Global
Summary Table under
the Results Menu

; —
HEC-HMS 4.0 [C:\..\Docu

File Edit View Components Parameters Compute Results Tools Help

DeES RedeBFePy

r
Ycioba sy |
Offsite
Subbasin-1
n-1
Graph

I3 Global Surmary Results for Run "100yr24hr"

Project: Example 3 Simulation Run: 100yr24hr

Basin Model: Basin 1
Meteorologic Model:  10024hr
Control Specifications: 100yr 24hr

Start of Run:  01Jan2000, 00:00

End of Run: 0 000, 00:00
Compute Tim Aug2014, 14:17:00
Volume Units: @

Show Elements: | All Elements - :Hydrologic v:

0L3an2000, 15:00
01Jan2000, 15:03

nple 3"in dir
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EXAMPLE 3 RESULTS

Storm Event

Peak Flowrate

(cfs)
100-Year, 1-Hour /3
100-Year, 12-Hour 31
100-Year, 24-Hour 21
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