CEE3430 Engineering Hydrology

Homework 8. Step by Step Guidance for using HEC HMS to solve
homework problems

1. Solve Part 1, problem 3 above using HEC-HMS. The standard lag referred to in the inputs
(and on page 156 of the HEC-HMS manual) is t, from equation 8.4.1. The peaking
coefficient is C,,.

1.

Review the handout HEC-HMS Bare Essentials Tutorial and Example
http://www.neng.usu.edu/cee/faculty/dtarb/cee3430/2012/HEC-
HMSExampleTutorial.pdf

Open HEC-HMS, create a new project. Use US Customary Unit

< Create 3 New Proje ==

Mame: Probl

Description:

Location: |C:\Users\dtarb\Documents

[ Create H Cancel ]

Select Components -> Basin Model Manager
22 HEC-HMS 2.5 [CA\..\Documents\Prob1\Problhms]

File Edit View |Components| Parameters Compute Results Toc

O = & Basin Model Manager m l%!-l =

Meteorologic Model Manager

| Prob1
Control Specifications Manager

Tirne-5eries Data Manager
Paired Data Manager
Grid Data Manager

Click New, Create, Close the Basin Model Manager (You can keep the default names or
pick names of your choosing).

Back in the main program expand the table of contents under basin models and click on
the Basin symbol so that the Basin Model window appears



B2 HEC-HMS 3.5 [C\..\Documents\Probl'Probl.hms]

File Edit View Components Parameters Compute Results Tools Help
DI ' Qe ePFer Ty v BEE

Prob1

i#) Basin Model [Basin1]

Basin Model Window ?

Components | Compute | Results

£&) Basin Model

MName: Basin 1
Description:

Grid Cell File:

Local Flow: |MNo -

1

Flow Ratios: | No - - |NOTE 10008: Finished opening project "Prob1”in directory "C:\Users\dtarb\Documents'Prob 1™ at time 244pr2012,

4. Click on the subbasin creation tool and click in the Basin Model Window to create a
subbasin.

E2 HEC-HMS 3.5 [C\..\Documents\ProblProbl.hms]

File Edit View Components Parameters Compute Results |Tools| Help
De @& & &'Q;ﬁ% b el PPy sEBEEEE

. Probl
=I- |, Basin Models Subbasin creation tool

> DEEH

{2 Basin Model [Basin 1]

(S Subbasin-1

Components | Compute | Results

&%) Basin Model

Mame: Basin 1
Description:

Grid Cell File:

Local Flow: Mo -

Flow Ratios: | No - - |NOTE 10008: Finished opening project "Prob1”in directory "C:\Users'\dtarb\Documents\Prob1” at time 24Apr2012,

1»

One subbasin is sufficient for this problem.



Select the Arrow tool to deactivate creation of subbasins and click on the icon for the
subbasin you created. The component editor in bottom left should show properties of the

subbasin.

22 HEC-HMS 3.5 [C\..\Documents\Probl\Probl.hms]

File Edit View Components Parameters Compute Results Tools Help
DEeES " A ébbePeI B EES

Prob1
5. || Basin Models ) Basin Model [Basin 1]

—Q Basin 1
)

ERLYsubbas

[y Subbasin1

Component editor

Compaonents | Compute | Resul

1% Subbasin | Loss | Transform || Baseflow | Options

Basin Name: Basin 1
Element Name: Subbasin-1

Description:
Downstream: | —lone—
*Area (MIZ)
Canopy Method: | —MNone— -
{l Surface Method: | —MNone— -
Loss Method: | Initial and Constant -
Transform Method: | Clark Unit Hydrograph -
Baseflow Method: |Recession -

MOTE 10008: Finished opening project Prob1™in directory "C:\Users\dtarb\Documents'Prob 1™ at time 244pr2012,
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6. Set the properties as needed for this problem. Enter the Area, set the loss method to SCS
Curve Number, transform method to Snyder Unit Hydrograph and baseflow method to
None. Click Yes to each of the warnings about losing data.

2 HEC-HMS 3.5 [Ci\..\Documents\Prob1\Probl.hms] =HRCNL X

File Edit View Components Parameters Compute Results Tools Help
DEeES " A ébbePeI B EES
Prob1
5. || Basin Models ) Basin Model [Basin 1]
—Q Basin 1
oy

ERLYsubbas

[y Subbasin1

Components | Compute | Results

1% Subbasin | Loss | Transform | Options

Basin Name: Basin 1
Element Name: Subbasin-1

Description:
Downstream: | —lone—
S—
*Area (MIZ) |8
Canopy Method: | —MNone— -
Surface Method: | —MNone— -
Loss Method: | SCS Curve Number -
ransform Method: | Snyder Unit Hydrograph -
Baseflow Method: | —None— -
|NOTE 10008: Finished opening project "Prob1”in directory "C:\Users'\dtarb\Documents\Prob1” at time 24Apr2012, e
7. Next click on the Loss tab and enter the appropriate Curve Number (from part 1)
2 HEC-HMS 3.5 [Ci\..\Documents\Prob1\Probl.hms] =RRCINL X

File Edit View Components Parameters Compute Results Tools Help
DEeES " A ébbePeI B EES
Prob1
= || Basin Models ) Basin Model [Basin 1]
—Q Basin 1
s

Rt NS ubbasi

2., Subbasin-1
Components | Compute | Results

L%.Subbasl Loss Iransfcrm Options

Basin Name: Basin 1
Element Name: Subbasin-1

Initial Abstraction (IN
“Curve Number: |66.5

*Impervious (%) 0.0

MOTE 10008: Finished opening project Prob1™in directory "C:\Users\dtarb\Documents'Prob 1™ at time 244pr2012,

1»




8. Next click on the Transform tab and enter the Standard Lag (t, from part 1) and Peaking
Coefficient (C,)

2 HEC-HMS 3.5 [Ci\..\Documents\Prob1\Probl.hms] LSRRG X

File Edit View Components Parameters Compute Results Tools Help
DCSsE@S "¢ QA& PPr Py wEHEDS
| Prob1
=J- || Basin Models #) Basin Model [Basin 1]
—Q Basin 1

(g Subbasin-1

Components | Compute | Results
1544 Subbasin I Transform

Basin Name: Basin 1
Element Name: Subbasin-1
Method: | Standard

*Standard Lag (HR) |3.57
*Peaking Coefficent: |0.8]

|NOTE 10008: Finished opening project "Prob1”in directory "C:\Users'dtarb\Documents\Prob 17 at time 24Apr2012,

% — —

You have now entered all the necessary basin properties. You now need to enter the
input rainfall. This is done using a rain gage from the time series data manager.

9. Click on Components -> Time-Series data manager

F

&= HEC-HMS 3.5 [C\..\Documents'\Probl\Probl. hms]
File Edit View |Components| Parameters Compute Result

O = & Basin Model Manager -7
 Prob1 Meteorologic Model Manager ——
=~ || Basin Moc paialopsciicationehdananer

_‘L_E_] Iiasin Time-5eries Data Manager
411 B

Haired L'ata Manager

Grid Data Manager




10. Make sure that Precipitation Gages is selected and Click New followed by Create

P — ]
E Time-Series Data Manager I&
—

Current time-series data

(]
m
o
m

11. The result is a Time-Series entry in the table of contents. Expand the pluses and click on
Gage 1 under Precipitation gages. This activates the time series information in the
component editor. Set the time interval to 1 hour

f — - -
2 HEC-HMS 3.5 [CA\..\Documents\ProblProbl.hms] a0 e

File Edit View Components Parameters Compute Results Tools Help
D EdS Y QA& PP wEBEEE

| Prob1
£~ || Basin Models ) Basin Model [Basin 1]
E}&D Basin 1

[+ Subbasin-1
- || Time-Series Data

B Gage 1

= 0 Gages

l (S Subbasin-1

|| components | Compute [ Results

B% Time-Series Gage |

Hame: Gage 1
| Description: @
Data Source: :Manual Entry v:
] Units: | Incremental Inches -

m

Latitude Degrees:
Latitude Minutes:

Latitude Seconds:

Longitude Degrees:
Longitude Minutes:
Longitude Seconds: = | |NOTE 10008: Finished opening project Prob1”in directory "C:\Users\dtarb\Documents'Prob 1™ at time 24Apr2012, i

L — —




12. Expand further on Gage 1 in the table of contents to display the time window and click
on it. This activates the time window information in the component editor. Set the start
and end date to any convenient times 3 hr apart.

F -
2 HEC-HMS 3.5 [Ci\..\Documents\Prob1\Probl.hms] =HRCNL X

File Edit View Components Parameters Compute Results Tools Help
DCSsE@S "¢ QA& PSPr Py wEHEDE

Prob1
: Basin Models
{;D Basin 1
-1 Subbasin-1
=l || Time-Series Data
- Precipitation Gages

= Gage
P8I £]013an2000, 00:00 - 051an2000, 01:00 |

I l%_,Subbasin-1

#) Basin Model [Basin 1]

Components | Compute | Results

[E3 Time-Series Gage | Time Window | Table | Graph

Mame: Gage 1
tart Date (ddMMMYYYY) |01Jan2000

*Start Time (HH:mm) |00:00
“End Date (ddMMMYYYY) |013an2000
*End Time (HH:mm) | 03400

|I‘:IO'I:E LD‘DDS: Finished opening project "Prob1”in directory "C:\Users\dtarb\Documents\Prob 1™ at time 24Apr2012, e
13. Next click on the Table tab in the component editor and enter the rainfall increments
from the problem
; HEC-HMS 3.5 [C:\..\Documents\Prob1\Probl.hms] - ) e S

File Edit View Components Parameters Compute Results Tools Help
D EdS Y QA& PP wEBEEE

Prob1
: Basin Models
£ Basin 1
-4 Subbasin-1
=l || Time-Series Data
= Precipitation Gages
_B% Gage 1

#) Basin Model [Basin 1]

(S Subbasin-1

Components | Compute | Results

B%Tlme-Series Gage | Time Window | Table | Graph

(1l Time {ddMMMYY'YY, HH:mm) Predipitation {IM)

011an2000, 00:00
M| 013an2000, 01:00 0.3

011an2000, 02:00 1.5
|| 017an2000, 03:00 0.15
[

MOTE 10008: Finished opening project Prob1™in directory "C:\Users\dtarb\Documents'Prob 1™ at time 244pr2012, :
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You have now completed entry of the rainfall information. Now we need to associate
this rainfall data with the subbasin configured earlier. This is done in a Meteorology
Model Component.

14. Select Components ->Meteorologic Model Manager, followed by New, Create, then
close the Meteorologic Model Manager

&« HEC-HMS 3.5 [C\.\Documents\Probl\Probl.hmis]

File Edit View |Components| Parameters Compute Resi
== =FH Z
| Prob1 B
_ | Basin Mot Control Specifications Manager
—,E}B Basin Time-5eries Data Manager
: +- 15 S _
=), Time-Seri Paired Data Manager
=}~ |, Predg Grid Data Manager
SR S

15. The result is a meteorologic model in the table of contents that can be expanded. Click
on the Met-1 Meteorologic model to activate its properties in the component editor, then
click on Basins and in the Include Subbasins control click Yes

& HEC-HMS 2.5 [C:\..\Documents\Prob1'Probl.hms] - - ol X

File Edit View Components Parameters Compute Results Tools Help

DS N 2 &ouFer Ty sBEEE
. Prob1 A
- || Basin Models ) Basin Model [Basin 1]

71124 Subbasin-1
ggic Models

m

(40 Spedified Hyetograph
. Time-Series Data
Predpitation Gages

—B% Gage 1

LT 01 1an2000. 00:A0 - 01 Tan2000. 1300 =

Components | Compute | Results

! & Meteorology Model_ Basinsl Opﬁons!

(S Sutbasin-1

Met Name: Met 1

Basin Model Indude Subbasins
Basin 1 Mo

Mo

| MOTE 10008: Finished opening project "Prob1”in directory "C:\Users'\dtarb\Documents\Prob 1™ at time 24Apr2012, :




16. Next click on Specified Hyetograph under Met 1 in the table of contents and for Gage
next to Subbasin-1 select Gage 1

2 HEC-HMS 3.5 [CA.\Documents\Probl\Problhms] =NACH X

File Edit View Components Parameters Compute Results Tools Help

|D@§ * DA GG ESFLIYE sBEES
| Prob1 -

= || Basin Models i#) Basin Model [Basin 1]

—Q Basin 1
i+ Subbasin-1
. Meteorologic Models

5P Ma
® XJcredfied Hyetograph |
= |, Time-Senes Data

' = | Precipitation Gages
;...B% Gage 1 l%_.Subbasin-1
= 01 Tan2000. 00:00 - 11 Tan2000. 03:00 S

m

Components | Compute | Results

Subbasins |

Met Name: Met 1

Subbasin Mame Gage

>

Subbasin-1 I Gage 1

i |NOTE 10008: Finished opening project "Prob1”in directory "C:\Users\dtarb\Documents\Prob1” at time 24Apr2012, : |

This associates data from precipitation gage "gage-1" with the input to Subbasin 1.
You are almost ready to run the model.

17. Select Components -> Control Specifications Manager, followed by New, Create, then
close the Control Specifications Manager

E HEC-HMS 3.5 [CA. \Documents\ProblProbl. hms)
File Edit View |Components| Parameters Compute Resul

O = & Basin Model Manager I
Prabl Meteorologic Model Manager —

=]~ | Basin Moa Control Specifications Manager

‘EB Basin ime-5enes Data Manager

o

: 15 St :

- | Meteorole Paired Data Manager

© i Met 1 Grid Data Manager
I A



18. Expand Control Specifications in the table of contents, click on Control-1 and specify the
simulation start and end date and time. Use arbitrary times consistent with the times you
used for the precipitation but for about 24 hours. Set the time interval to 1 hour

B2 HEC-HMS 3.5 [C\..\Documents\Probl\Probl.hms]

File Edit View Components Parameters Compute Results Tools Help

DS " A easbeFer Py vBEEE

| Prob1 ~

5 || Basin Models ) Basin Model [Basin 1]

—D Basin 1

-1 Subbasin-1

=I- || Meteorologic Models

B Met1

{40 Specified Hyetograph

m

[y Subbasin-1

= L Precinitatinn Ganes

Components | Compute | Results

@ Control Specifications |

Name: Control 1
Description:
tart Date (ddMMMYYYY) |01jan2000
“Start Time (HH:mm) |0:00
“End Date (ddMMMYYYY) |02jan2000
*End Time (HH:mm) |0:00

Time Interval: |1 Hour P

ud]

|NOTE 10008: Finished opening project "Prob1”in directory "C:\Users'dtarb\Documents\Prob 17 at time 24Apr2012,

19. Now select Compute->Create Simulation Run. Click Next 3 times and Finish

&2 HEC-HMS 3.3 [Ch. ADocuments\Probl\Probl.hms]

File Edit View Components Parameters [Compute| Results Tools Help

DS HS [ ¢as

. Prob1l
=J-- || Basin Models Run Manager

This sets the Basin, Meteorology and Control associated with the simulation run. This is
done so that later, if desired the same basin could be simulated for a different time with
different precipitation.

20. Click on the compute current run button

& HEC-HMS 3.5 [Ch,. \Documents'Probl\Probl.hms]

File Edit View Components Parameters Compute Results Tools Help
s N ¢ sbovadFeyy|sBema

o d

N Prob1 ~
=]~ |, Basin Models

10



You should see a progress bar followed by indication of completion. If you get any
errors it means that some input was not correctly set and you need to go back and check,
deducing where to check from the error message.

21. In the table of contents click on the results tab and expand below Run 1->Subbasin 1

B HEC-HMS 3.5 [Ci\..\Documents\Probl\Probl.hms]

File Edit View Components Parameters Compute Results Tools Help

NEEAS N ¢ o wPFe Ty »BHEHD

{#) Basin Model [Basin 1] Current Run [Run1]

op
] summary Table
(3] Time-Series Table
5 Outflow
Precipitation l%')'" Subbasin-1
Cumulative Predipitation

Soil Infiltration

Excess Precipitation

Cumulative Excess Precipitation il

P oo

m

Components | Compute | pesults

OTE IO I8 TISED COMpOorig SIMOE o TOrT RO T at Ome 2980 2012, 2209023,

14
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22. Click on Graph to get a display of the graphical results for Subbasin-1 (the only subbasin
in this case).

- - — -
2 HEC-HMS 3.5 [Ci\..\Documents\Prob1\Probl.hms] =HRCNL X

File Edit View Components Parameters Compute Results Tools Help

DS S Qe BFe Py vxHEEE

. Probl o Graph for Subbasin "Subbasin-1" o | S - ——
=)~ || Simulation Runs . . o | x
=38 Run 1 Subbasin "Subbasin-1" Results for Run "Run 1" i

3 Global Summary

-4 Subhasin- = D.D_

= = 067

-[i] Summary Table = 7

Ll (3] Time-Series Table 8 1.29

i ] Outflow ]
] Predpitation

] Cumulative Predipitation 1 BD:

) Soil Infiltration = 120

--{I[5] Excess Predpitation 5 B

Cumulative Excess Predipitation i g 60 B 3
oo 5 ] T T T ; r . r !
[Compenents | Compute| Resuts | “ QOO0 0300 08:00 09:00 1200 1500 1800 21:.00 00:0

01Jan2000
Legend (Compute Time: 24Apr2012, 22:55:23)
— RunRun 1 Element SUBBASIN-1 Result Precipitation
m— Run:RUN 1 Element: SUBBASIN-1 Result: Precipitation Loss
— RunRUN 1 Element:SUBBASIN-1 Result Outflow
——- RunRUN 1 Element:SUBBASIN-1 Result Basefiow

MUTE T0IET: TISMET COMpOurTg SIMOigorT TOrT RO T gt OME 2R 2018, 28 T30 23,

Also click on Summary Table or Time Series Table to see numerical results. You should
note a total flow maximum similar to what you calculated by hand. There may be small
differences due to HMS approximating the Snyder Unit Hydrograph using a modified
Clark Unit Hydrograph.

Read off the peak flow from the table.
Solve Mays 9.2.2 using HEC-HMS

1. As before open HEC-HMS, create a new project. Use Metric Units
2. Select Components -> Basin Model Manager
2= HEC-HMS 3.5 [C.\Documents\Probl\Probl.hms] .

File Edit View |[Components| Parameters Compute Results Tod

D = M Basin Model Manager o "i+ I"__F

Metecrologic Model Manager

Prob1
Control Specifications Manager

Tirne-5eries Data Manager
Paired Data Manager
Grid Data Manager

Click New, Create, Close the Basin Model Manager (You can keep the default names or
pick names of your choosing).
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Back in the main program expand the table of contents under basin models and click on
the Basin symbol so that the Basin Model window appears

3. Click on the Reservoir Creation Tool and click in the Basin Model Window to create a
Reservoir

E2 HEC-HMS 3.5 [C\..\Documents\Prob9.2.2\Prob8.2.2.hms] % & = Bl

File Edit View Components Parameters Compute Results Tools Help

DsES a@o\ulﬁa»h:t—_tj ™ L
[ .

.. Probs.2.2
=~ |, Basin Models

i#) Basin Model [Basin 1]

Components | Compute | Results

55 Basin Model

Name: Basin 1

Description: |-E|
Grid Cell File: =
Local Flow: Mo - =
Flow Ratios: | No -
Replace Missing: | Mo -
Uinit System: | Meiric x MNOTE 10008: Finished opening project Probg.2.2% in directory "C:\Users\dtarb\Documents'Probg. 2. 27 at time
Sediment: | Mo 24Apra012, 23:56:31,

4. Click on the Source Creation Tool and click in the Basin Model Window to create a
Source.

13



22 HEC-HMS 3.5 [C\..\Documents'\Prob9.2.2\Prob8.2.2.hms]

File Edit View Components Parameters Compute Results Tools Help
(= = = R'%Qé»&@eﬁ"?k 5 1 = [ o

) Prob9.2..2 i) Basin Model [Basin 1]
=|- | . Basin Models

== -
' Source-1

|_|Reserv0ir—1

Components | Compute | Results

55 Basin Model

Name: Basin 1

Description: E
Grid Cell File: =
L Local Flow: Mo - =
Flow Ratios: | No -
Replace Missing: | Mo -
Uinit System: | Meiric x MNOTE 10008: Finished opening project Probg.2.2% in directory "C:\Users\dtarb\Documents'Probg. 2. 27 at time
Sediment: | Mo 24Apra012, 23:56:31,

5. Click on the arrow tool and right click on the source, select connect downstream and
click on the reservoir.

l__l*_J [ F AT
Edit

View Results 3

Connect Downstreamn

Select Computation Point

Cut Element

The result should be the reservoir connected to the source.

The Reservoir Storage-Discharge data needs to be entered as paired data.
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6. Select Components -> Paired Data Manager

& HEC-HMS 3.5 [CA. ADocuments\Prob9.2.2\Prob8.2.2.hms]
File Edit View |[Components| Parameters Compute Results Tc

ol Basin Model Manager 5 ks 1D
== g S
Prob5.2.2 Meteorologic Model Manager

3 || Basin Mot Control Specifications Manager

= £ Basin Tirne-5eries Data Manager
- Paired Data Manager
s

Grid Data Manager

7. Ensure that the data type is Storage-Discharge Functions and select New. Specify the
name as SDF and select Create, then close the Paired Data Manager

& Create A New Storage-Discharge Function [iE-J

=)

Description : E

[ Create ]| Cancel |

8. In the table of contents select SDF and the Table tab and enter the data from the problem

-
&a HEC-HMS 3.5 [CA\.\Documents\Prob9.2.2\Prob9.2.2.hms]

File Edit View Components Parameters Compute Results Tools Help

D @S " A &0ePFLIyy vBEEE
.. Probs.2.2 ‘@ Basin Model [Basin 1]
- |, Basin Models E
=147 Basin 1

----- ? Source-1

= . Paired Data
= tacaasalischarge Functions ==
Source-1

Components | Compute | Results

|-|Reservoir—1

| Paired Datdl Table } Graph

4 Storage (1000 M3) Discharge (M3_,|'5)
70000 a
80000 50
85000 150
100000 350
115000 700
b,

MNOTE 10008: Finished opening project Probg.2.2% in directory "C:\Users\dtarb\Documents'Probg. 2. 27 at time
24Apr2012, 23:56:31.
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9. Select the Reservoir and in the component editor set the Reservoir properties as needed
for this problem.

B2 HEC-HMS 3.5 [C\...\Documents'\Prob9.2.2\Prob8.2.2.hms]

File Edit View Components Parameters Compute Results Tools Help
DEeES " A ébbePeI B EES

| 4

ki Prob2.2.2 £ Basin Model [Basin 1]
=+ | Basin Models
. -5 Basin 1
- Source-1
=I- |, Paired Data
- Storage-Discharge Functions

: = source-1

Components | Compute | Results

Resenair-1
|s| Reservair | Options _J

Basin Name: Basin 1
Element Name: Reservoir-1

Description:
Downstream: | —one-—-
Method: | Qutflow Curve -
Storage Method: | Storage-Discharge = E

Stor-Dis Function:
Initial Condition: | Storage -
“[nitiaflStorage (1000 M3) 70000

MOTE 10008: Finished opening project "Probg. 2. 2" in directory "C:\Users\dtarb\Documents\Probg, 2. 27 at time
24Apr2012, 23:56:31.

10. Select Components -> Time-Series Data Manager

2 HEC-HMS 3.5 [CA.\Documents'Prok9.2.2\Prob9.2.2.hims]

File Edit View |[Components| Parameters Compute Results Tool:

O = & Basin Model Manager 7 %» =
Meteorologic Model Manager

Probg.2.2

3 || Basin Moc Control Specifications Manager
=& B_E‘S"" Time-5eries Data Manager

o —
|l R Paired Data Manager

5. Paired Da Grid Data Manager
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11. Select the data type as Discharge Gages, Click New and Create, noting the default name
"Gage-1" for the discharge gage created

£ Time-Series Data Manager [il?-,l

Current time-series data

[}
)
- |

The discharge gage will be used to provide the discharge as Source-1 which is the inflow
to the reservoir.

12. Select Source 1 and in the component editor ensure that the Flow Method is Discharge
Gage

2 HEC-HMS 3.5 [CA\.\Documents\Prob8.2.2\Prab.2.2 hms] =HRCNL X

File Edit View Components Parameters Compute Results Tools Help
DEeES " A ébbePeI B EES

Probg.2.2 - r

- Basin Models i Basin Model [Basin 1] = [-E |

m

Time-Series Data

t- |, Discharge Gages [

: - Gage 1 ¥ Source-1
=I- |, Paired Data

=N Storane-Nisrharne Functions

Components | Compute | Results

= |-|Reserv0ir—1
% Source | Inflow | Options

Basin Name: Basin 1
Element Name: Source-1

Description:
Downstream: | Reservair-1

| Area (kM2)

Flow Meihol: Discharge Gage - I

||
MOTE 10008: Finished opening project "Probg. 2. 2" in directory "C:\Users\dtarb\Documents\Probg, 2. 27 at time
24Apr2012, 23:56:31.
-
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13. Select the inflow tab and set the Discharge Gage to Gage 1

14.

22 HEC-HMS 3.5 [C\..\Documents'\Prob9.2.2\Prob8.2.2.hms]

.. Probs.2.2

- |, Basin Models

=144 Basin 1
=

|| Reservair-1
Time-Series Data
= Discharge Gages
i---Bﬁ Gage 1
=I- |, Paired Data

= L Storane-Nischarne Functions

Components | Compute | Results

-

m

=l Snurc! Inflows 'Oph’nns

Basin Name: Basin 1

Element Name; 1
*Discharge Gag ge 1

File Edit View Components Parameters Compute Results Tools Help

DS " A easbeFer Py vBEEE
| 4

i#) Basin Model [Basin 1]

== -
- Source-1

|_|Reserv0ir—1

MNOTE 10008: Finished opening project Probg.2.2% in directory "C:\Users\dtarb\Documents'Probg. 2. 27 at time
24Apr2012, 23:56:31.

Click on Gage-1 and in the component editor set the time interval

22 HEC-HMS 3.5 [C\..\Documents'\Prob9.2.2\Prob8.2.2.hms]

. Probs.2.2
- |, Basin Models

= &) Basin 1

+ L;J Source-1

|| Reservair-1
Time-Series Data

= Storane-Nischarne Functions

Components | Compute | Results

-

m

B% Time-Series Gage

Name: Gage 1
Description:

Data Source: |Manual Entry

Units: | Cubic Meters Per Second

|| Time Interval

]

File Edit View Components Parameters Compute Results Tools Help

DS " A eabeFer Py vBEEE
| 4

i#) Basin Model [Basin 1]

L_—JSource-1

|_|Reserv0ir—1

MNOTE 10008: Finished opening project Probg.2.2% in directory "C:\Users\dtarb\Documents'Probg. 2. 27 at time
24Apr2012, 23:56:31.
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15. Expand Gage 1 to see the Time Window. Set start and end dates to be from 0 to 16 hr on
a convenient date

22 HEC-HMS 3.5 [C\..\Documents'\Prob9.2.2\Prob8.2.2.hms]

File Edit View Components Parameters Compute Results Tools Help

DS T A esbeFer Py vBEEE
| 4

Probg.2.2
- || Basin Models
—Q Basin 1
+- Source-1
----- | Reservoir-1
Time-Series Data
=} . Discharge Gages
4

-

m

=-ES 4
=l L Paired Nata

Components | Compute | Results

[E3 Time-Series Gage | Time Window | Table | Graph

*End Time (HH:mf) | 16h00

i Basin Model [Basin 1]

l:J80urce-1

|_|Reserv0ir—1

24Apr2012, 23:56:31.

16. Select the table tab and enter the inflows from the problem

MOTE 10008: Finished opening project "Probg. 2. 2" in directory "C:\Users\dtarb\Documents\Probg, 2. 27 at time

-
& HEC-HMS 3.5 [C\.\Documents\Prob9.2.2\Prob9.2.2.hms]

File Edit View Components Parameters Compute Results Tools Help

D EHS [t QA &P

Probg.2.2
: Basin Models
—D Basin 1
L—_‘,J Source-1
|| Reservoir-1
Time-Series Data
: Discharge Gages
_B% Gage 1
=l L Paired Nata

Components | Compute | Results

-

m

Bﬁ Time-Series Gage | Time Windm[ Table Praph

Time (ddMMMYYYY, HH:mm}) Discharge (M3,

013an2000, 00:00 ] =
011an2000, 01:00 40
011an2000, 02:00 a0
011an2000, 03:00 150
013an2000, 04:00 200(§
011an2000, 05:00 300
013an2000, 06:00 250
013an2000, 07:00 200
013an2000, 08:00 180
013an2000, 09:00 220
013an2000, 10:00

N11an2000 11-00 — ol T

i B E E &=

r
i#) Basin Model [Basin 1]

(o [O ==

= cource-1

|_|Reserv0ir—1

24Apr2012, 23:56:31.
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MOTE 10008: Finished opening project "Prob9. 2, 2" in directory "C:\Users'dtarb\DocumentsProba. 2,27 at time -




17.

18.

Create a Meteorologic Model using the Meteorologic Model Manager. Click New and
Create and Close the Meteorologic Model Manager

&= HEC-HMS 3.5 [C\.\Documents\Prob_44Prob_4.hms]

File Edit View |Components| Parameters Compute Results Toe

D E’h L!.J Baoin Blodel BAanane 9l |,%5+ ?
Prob 4 Meteorologic Model Manager

= | Basin Mod Control Specifications Manager

= &) Basin Time-5eries Data Manager

+l$1 &
Sl .

Paired Data Manager

Select the Met-1 Meteorologic Model and set the precipitation to none

2 HEC-HMS 3.5 [CA\.\Documents\Prob8.2.2\Prob9.2.2 hms] =HRON X

File Edit View Components Parameters Compute Results Tools Help

D@ &S » Q&P Py “EEEDS
. Probs.2.2 -
= |, Basin Models

: &9 Basin 1

-3 Source-1

OdE|s
1
==
ime->eries Data Source-1

Discharge Gages

-B Gage 1

~-[IF 013an2000, 00:00 - 01102000, 16:00

=-{) Pa|re_t?|Data o o il ] Resenvair 1
Components | Compute | Results

i#) Basin Model [Basin 1]

m

\,2;6* Meteorology Model | Basing

Met Name: Met 1

Description:

Precipitaﬁorl -Mone—

Evapotranspiration: | —Mone—

Snowmelt: | —None—
Unit System: | Metric

u@

MOTE 10008: Finished opening project "Prob. 2. 2% in directory "C:\Users\dtarb\Documents'\Prob. 2, 27 at time -
24Apr2012, 23:56:31.
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19. Click on the Basins tab and set Yes for Include Subbasins

22 HEC-HMS 3.5 [C\..\Documents'\Prob9.2.2\Prob8.2.2.hms]

- |, Basin Models
: {;D Basin 1

»'f A Source-1
----- “-|a5) Reservair-1
Meteorologic Models
>Im

Time-Series Data
Discharge Gages

= B% Gage 1

¥ | Palred Data

--[Tf 013an2000, 00:

m

00 - 01Jan2000, 16:00

Components Compuhe Results

\,Z}?’ Meteorology Mod* Basins l

|| Met Name: Met 1

Basin Model

Basin 1

20. Create a control specification using the Control Specifications Manager

File Edit View Components Parameters Compute Results Tools Help

D@3 N ¢QA e @FPFeIy xBEE
| 4
.. Probs.2.2 i i) Basin Model [Basin 1]

l:J80urce-1

|-|Reserv0ir—1

24Apr2012, 23:56:31.

& HEC-HMS 3.5 [Ch. ADocumentshProb_4\Prob_4.hms]

O = E

. Prob 4
=I- | Basin Moc
=) Basin
T
+-1h R

File Edit View |Components| Parameters Compute Results Tools Help

Basin Model Manager u I.%» L—‘J

Meteu:uru:ulu:ulc Madel Manager
Control Spemﬂcatlnns Manager

Tirne-5eries Data Manager

Paired Diata Manager

MNOTE 10008: Finished opening project Probg.2.2% in directory "C:\Users\dtarb\Documents'Probg. 2. 27 at time
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21. Specify start and end times for the Control Specification.

22 HEC-HMS 3.5 [C\..\Documents'\Prob9.2.2\Prob8.2.2.hms]

File Edit View Components Parameters Compute Results Tools Help

DS " P eoEPFer Iy v BEE
: T g SUniEL | 4
{;J Reservoir-1 “ | || &2 Basin Model [Basin 1]

| Meteorologic Models

l:J80urce-1

m

- Discharge Gages
: _B% Gage 1
; -l 013an2000, 00:00 - 013an2000, 16:00
- || Paired Data
- Storage-Discharge Functions
“lgZ soF

|-|Reserv0ir—1

Components | Compute | Results

@ Control Specifications

]

Descriptior|
*Start Date (ddMMMYYYYY |01jan2000
*Start Time (HH:mml |0:00
*End Date (ddMMMYYYYll |0 1jan2000
*End Time (HH:mml | 16:00

Time Intervall i1 Hour

e

4

MNOTE 10008: Finished opening project Probg.2.2% in directory "C:\Users\dtarb\Documents'Probg. 2. 27 at time
24Apr2012, 23:56:31.

22. Select Compute->Create Simulation Run and go through the steps of setting up a run.
23. Click on the Compute Current Run button to run the model.

24. In the table of contents click on the results tab and examine the results

Mays 9.3.6

9.3.6 Use the U.5. Army Corps of Engineers HEC-HMS com-
puter program (o solve Problem 93,5,

1. As before open HEC-HMS, create a new project. Use US Customary Units
2. Select Components -> Basin Model Manager

22



22 HEC-HMS 3.5 [CA.\Documents\Probl\Probl. hms] .
File Edit View |Components| Parameters Compute Results Tod

O = & Basin Model Manager 5 ‘;+ 3

Meteorologic Model Manager

Prob1
Control Specifications Manager

Tirne-5eries Data Manager
Paired Data Manager
Grid Data Manager

Click New, Create, Close the Basin Model Manager (You can keep the default names or
pick names of your choosing).

Back in the main program expand the table of contents under basin models and click on
the Basin symbol so that the Basin Model window appears

Click on the Reach creation tool and click twice in the Basin Model Window, then click
Create to create a Reach.

2 HEC-HMS 35 [CA\.\Documents\Prob_&\Prob_dhms] 0 & & SRICE X

File Edit View Components Parameters Compute Results Tools Help
D@8 N +agfo)Jesr vy sxuEEE
| 4

| Prob 4
= |, Basin Models

115 Reach-1

i#) Basin Model [Basin 1]

Neach-1

Components | Compute | Results

L&) Basin Model

Name: Basin 1

Description:

&

Grid Cell File:

m

Local Flow: Mo
Flow Ratios: | No

Replace Missing: | Mo
Unit System: | Metric

Sediment: | Mo U,

A (4 (A [

23



Click on the Source Creation Tool and click in the Basin Model Window to create a
Source.

22 HEC-HMS 3.5 [C\..\Documents'\Prob_4\Prob_4.hms]

File Edit View Components Parameters Compute Results Tools Help

NsAs *ecascvwrsfsh snEma
= ._PmbB:sin Models ) Basin Model [Basin 1]
548
+-{% Reach-1

Ll L? Source-1

== .

Neacm

Components | Compute | Results

55 Basin Model

Name: Basin 1

Description: |-E|
Grid Cell File: =
L Local Flow: Mo - =
Flow Ratios: | No -
Replace Missing: | Mo -
Unit System: | Metric -

Sediment: | Mo | TUFUT.

Click on the Arrow Tool, Right click on the Source and select "Connect Downstream"
then click on the Reach.

&2 HEC-HMS 3.5 [C\..\Documents\Prob_4\Prob_4.hms]

File Edit View Components Parameters Compute Results Tools Help
Dz EHS " ¢ QébvaPsr Py " EEES
Prob 4 |¢® Basin Model [Basin 1] W 5

= . Basin Models
=& Basin 1
+]-{% Reach-1
¥

3 Edit

View Results

I Connect Downstream I

Select Computation Point

Components | Compute | Results Cut Elernent

- Copy Element
¥ Source | Options ry
Paste Element

Basin Name: Basin 1

Element Name: Source-1 Delete Element

]

Description:

Downstream: | -—-Mone-—- -

[

Area (KM2)

Flowa Mathnd: | —hans— _

24



The source should now be connected to the Reach as indicated

B HEC-HMS 3.5 [C\.\Documents\Prob_J\Prob_d.hms] 8 8 B -

File Edit View Components Parameters Compute Results Tools Help

NS M Qe Fer Py yBEES

N Prob 4
=~ | Basin Models
=& Basin 1

2

{5+ Reach-1

i1 Basin Model [Basin1]

= " Source-1

Reagn-1

Components | Compute I Results
l? Source | Dptions

Basin HName: Basin 1
Element Name: Source-1

If necessary use the arrow tool to move objects around on the basin model to look better.

25



6. As you did earlier click on each of the objects to set properties. For the reach set the
routing method to Muskingum

22 HEC-HMS 3.5 [C\..\Documents'\Prob_4\Prob_4.hms]

File Edit View Components Parameters Compute Results Tools Help
DCSsE@S "¢ QA& PPr Py wEHEDS
| 4

Prob 4 : :
=9 | Basin Models #J Basin Model [Basin 1]

= §&) Basin 1
' Source-1
-

L_JSource-1

Nacm

Components | Compute | Results

1%+ Reach | Routing | Options

Basin Name: Basin 1
Element Name: Reach-1

Description:
| Downstream: | —lone—
Routing Meihol Muskingum

Loss/Gain Method: |=Mone—

7. Click on the Routing tab and enter the parameters from the problem

-
&2 HEC-HMS 3.5 [C\.\Documents\Prob_4\Prob_4.hms]

File Edit View Components Parameters Compute Results Tools Help
D EdS Y QA& PP wEBEEE
| 4

) F‘rDbB4 s i) Basin Model [Basin 1]
- || Basin Models
—8 Basin 1
= S source-1
-

l:J80urce-1

Nacm

Components | Compute | Results

1A Readl Routing IOpﬁons

Basin Name: Basin 1
Elem 2 -1

Muskingum K (HR) | 2.5
*Muskingum X: |0.2]
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8. Click on Components->Time Series Data Manager. Set the Data Type as Discharge
Gages, Click New and Create

2 Time-Series Data Manager [&J

Data Typg| Discharge Gages P

Current time-series data

9. Click on the Discharge Gage in the table of contents, set the time step to 1 hour

22 HEC-HMS 3.5 [C\..\Documents'\Prob_4\Prob_4.hms]

File Edit View Components Parameters Compute Results Tools Help
DCSsE@S "¢ QA& PPr Py wEHEDS

| 4
! Prob 4 ) i) Basin Model [Basin 1]
Basin Models
&) Basin 1
+? Source-1
; +-{% Reach-1
- || Time-Series Data
= == ges

M‘ l:J80urce-1

Reach-1

Components | Compute | Results

[ Time-Series Gage

Name: Gage 1
Description: E
"|| Data Source: Manual Entry -
Unijss higatace Per Second = E
N Time Intes -
b
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10. Expand to see the time window for the discharge gage and as you have done for other
problems enter the upstream inflow data

22 HEC-HMS 3.5 [C\..\Documents'\Prob_4\Prob_4.hms]

File Edit View Components Parameters Compute Results Tools Help
DCSsE@S "¢ QA& PPr Py wEHEDS
| 4

Prob 4
- Basin Models
—Q Basin 1
+L§J Source-1
+-{Att Reach-1
Time-Series Data
- | Discharge Gages
=i

i Basin Model [Basin 1]

== -
__ Source-1

Components | Compute | Results

B%Tlme-Series Gage | Time Windf[' Table liraph

Time (ddMMMYYYY, HH:mm}) Discharge (CFS)
01Jan2000, 01:00
011an2000, 02:00
(| 013an2000, 03:00 |
01Jan2000, 04:00
01Jan2000, 05:00
01Jan2000, 06:00
011an2000, 07:00

TOTE T000

TTMSSITY Or MVany Valles T JaUe Gage 1.

|| 01Jan2000, 08:00

11. Click on Source-1 and set the flow method to discharge gage

&2 HEC-HMS 3.5 [C\.\Documents\Prob_4\Prob_4.hms]

File Edit View Components Parameters Compute Results Tools Help
0 = =R ™

. Prob 4
Basin Models

BB EE e

i#) Basin Model [Basin 1]

b = P Y PRy
| .

a8
- || Time-Series Data
- Discharge Gages
_B% Gage 1
+.- I 013an2000, 01:00 - 011an2000, 20:00

Components | Compute | Results

% Source | nflow | Options
Basin Name: Basin 1
Element Name: Source-1

W Description: E
Downstream: | Reach-1 hd |E|
Area (KM2)

Flow Methog | Discharge Gage

O OG0

TTSSING Or Tvand valles Tor Ja0e Gage I,
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12. Click on the Inflow tab and select Gage 1 for Discharge Gage.

22 HEC-HMS 3.5 [C\..\Documents'\Prob_4\Prob_4.hms]

File Edit View Components Parameters Compute Results Tools Help

D@3 N ¢QA e @FPFeIy xBEE
. Prob 4 ‘@ Basin Model [Basin 1]
=~ | Basin Models E

! -\ Reach-1
=l |, Time-Series Data
=} | . Discharge Gages
- &
[ =] Gage 1 l—_"—J80urce-1
- 013an2000, 01:00 - 011an2000, 20:00

Reach-1

Components | Compute | Results

= Sour:el Inflow 'leﬁons

Basin Name: Basin 1
Element Name: =

*Discharge Gage

1

|NUIE TG0 LTSSy Or MVany valles Tor Jage Gage 1.

13. Create a control specification using the Control Specifications Manager

& HEC-HMS 3.5 [Ch. ADocumentshProb_4\Prob_4.hms]
File Edit View |Components| Parameters Compute Results Tools Help

r £ —

|__“| = & Basin Model Manager q

Meteu:uru:ulu:ulc Model Manager
Prob 4
_ Basin Mot Control Spemﬂcatlnns Manager
. - Basin Time-5eries Data Manager

T

ks R Paired Diata Manager
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14. Specify start and end times for the Control Specification.

. - .
2 HEC-HMS 3.5 [Ci\.\Documents\Prob_4\Prob_4hms] =108 X

File Edit View Components Parameters Compute Results Tools Help
D @S " &8PPIy wEBEDTD@E

Prob 4 r
_ Basin Models i#) Basin Model [Basin 1]

&9 Basin 1
-5 Source-1
+-{%+ Reach-1

- Time-Senies Data
—+ | Discharge Gages

= B% Gage 1

+[[f 011an2000, 01:00 - 011an2000, 20:00

l’4_:J80urce-1

Reach-1

| components | Compute | Results

@ Control Specifications

*Start Date (ddMMM
*Start Time (HH:

*End Date (ddMMM
*End Time (HH:

Time Interdgl: | 1 Hour

U TU00= LSS Or Mvand valles 107 Jage Gage 1,

15. Create a Meteorologic Model using the Meteorologic Model Manager. Click New and
Create and Close the Meteorologic Model Manager

&= HEC-HMS 3.5 [C\.\Documents\Prob_44Prob_4.hms]

File Edit View |Components| Parameters Compute Results Toe

Prob 4
= |, Basin Moc

—- &) Basin

+l$1 &
Sl .

Meteorologic Model Manager

Control Specifications Manager

Tirne-5eries Data Manager

Paired Data Manager

| D Eﬁ. L!.J Bacin Bodel Blanane 5 '-%5" ?
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16. Select the Met-1 Meteorologic Model and set the precipitation to none

& HEC-HMS 3.5 [Ci\..\Documents\Prob_2\Prob_d.hms] =HRCNL X

File Edit View Components Parameters Compute Results Tools Help

D@J\‘f’q -DL’-Y‘;"V*" .JD_—Id
F

! Prob 4 . &4 Basin Model [Basin 1] o [& [
. Basin Models

=14 Basin 1 e
+L§J Source-1
- Reach-1

Models

ontrol Specifications = cource-1

T

Time-Series Data
—+ | Discharge Gages

_B% Gage 1
~[IF 01Jan2000, 01:00 - 01Jan2000, 20:00 Reach-1

Components | Compute | Results
|

2 Meteorology Model | Basins
| Met Name: Met 1
I Description: @

Evapotranspiration - i

Snowmelt: | —Mone— - ¢ b
I Unit System: | Metric -
MNOTE 40049: Found no parameter problems in basin model "Basin 17

H MOTE 10185: Finished computing simulation run "Run 17 at time 24Apr2012, 23:42:12,

( -

17. Click on the Basins tab and set Yes for Include Subbasins

22 HEC-HMS 3.5 [C\..\Documents'\Prob_4\Prob_4.hms]

File Edit View Components Parameters Compute Results Tools Help
e E&: k2 ¢ @ -DL’-Y‘;"V*" EBE E®

! Prob 4 . &M Basin Model [Basin 1] = B
. Basin Models

=4 Basin 1 il
+L;J Source-1
+-{% Reach-1

Meteorologic Models
| Control Spedifications == Source-1
@ Control 1

- || Time-Series Data
=} | . Discharge Gages

= B% Gage 1

011an2000, 01:00 - 01Jan2000, 20:00

Reach-1

Components | Compute | Results

&> Meteorology Mo{l Basins I

Met Name: Met 1

Basin Model

Basin 1

MNOTE 40049: Found no parameter problems in basin model "Basin 17 -
MOTE 10185: Finished computing simulation run "Run 17 at time 24Apr2012, 23:42:12,

18. Select Compute->Create Simulation Run and go through the steps of setting up a run.
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19. Click on the Compute Current Run button to run the model.

20. Examine the results
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