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o SWMM AS HYDROLOGIC MODEL

* SUB-CATCHMENTS
* INFILTRATION MODEL (RUNOFF GENERATION)

* RAINGAGES
e TIME-SERIES OF RAINFALL (HYETOGRAPH)
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"SWMM AS HYDROLOGIC MODEL

*Size pipes so that
velocity is 3-7 ft/sec

[72]

§ 2.5 acres

g

E] \250,7 -Slope no greater than
% S,=0.01 Ta ] 0.01

4.0 acres

snoialadwl 9,6

W

O ft

<€— 700 ft —>¢——— 500ft — 3
$I
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~

»“LOAD THE PICTURE INTO SWMM

& SWMM 5

B Microsoft Windows XP - Parallels Desktop

File Edit View Project Report Tools ‘Window Help

DEEE B F iy
FHOVOEH—~CBBRT
Data lMaD,

Title/Notes
Options

a
S Study Area Map

Climatology
#- Hydrology
[ Hydraulics
#- Quality
(- Curves
Time Series
Time Pattems
Map Labels

4

Title/Notes

S E B

R DK@ CH

2.5 acres

40% Impervious
%;
Cr
o

&

=

& A,

Dt e
P
"
"
.

5,=0.01

€«— 700ft —

snomaduw 3,61

+Size pipes so that
velocity is 3-7 ft/sec

+Slope no greater than
0.01

N’

o’

EEX

EBX

Auto-Length: Off  ~ Dffsets: Depth v

! My Computer

i5 Start

Flow Units: CFS ~ | g Zoom Level: 100% | X.Y: 4215956, 7702.889

& SWMM S

’93; U % 9:05PM

[ORd

BIQFHN @G %/,

N J -

L N



- \ 4
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»“3 NODES + OUTFALL

B Microsoft Windows XP - Parallels Desktop e

& SWMM 5 EEX

File Edit View Project Report Tools Window Help

DEEHSES B2a § Ay D E R

FHOVOH—RCRBERT KN L EXPAQULE &
r

Data | Map & Study Area Map E]@@

Title/Notes
Options

i +Size pipes so that
velocity is 3-7 ft/sec

o/

(= Hydraulics
(= Nodes
Junctions
Outfalls
Dividers
Storage Units
(- Links

+Slope no greater than
755y Nodef 0.01

(- Quality SD=O 0 1
- Curves

Time Series

T Patoms 4.0 acres

Map Labels

2.5 acres

40% Impervious
Ao
S

500 ft
¥
LY
\
LY
LY
snopadw) %5 |

o
Node3 | Node2

;=001

=4

a1
Outfalls

Outfall

30 ft

Outfall

€«— 700ft —€

Auto-Length: Off  ~ Offsets: Depth - Flow Units: CFS ~ ~ a Zoom Level: 100% | XY: -4229.711, 2654.746

1
/s Start ¥ My Computer M &)%Y % 9izpm

TR BIQFHNaa® /%),
L\, J - L N
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N’

o/

INVERT ELEVATIONS

Nt/

* (EXAMPLE, THESE WOULD BE DESIGN VALUES, EXCEPT FOR OUTFALL, ADJUST

TO GET VELOCITY)
« OUTFALL=0
 NODE 3 = 700%(0.01)=7 FT
* OFFSET OF 2 FT
 NODE 2 = 7+2+0.01(30) = 9.3
 NODE 1 = 7+2+0.01(500) = 14

8 Microsoft Windows XP - Parallels Desktop.

nnnnn

G +Size pipes so that
3 ks velocity is 3-7 ft/sec
fey
‘‘‘‘‘‘‘‘
aaaaaaaaaa
.....
rrrrrrrr
&&&&&

*Slope no greater than
0.01

.......

mmmmmmmmm
aaaaaaaa

\\\\\\\\
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’
* 3 PIPES, 24" DIAMETER, CONCRETE (N=0.013)

0O00O B Microsoft Windows XP - Parallels Desktop

File Edit Yiew Project Report Tools Window Help
DEES Bé F iy =
PHROVORH—CBERT [N Kb O&

IR \b '\"} Study Area Map Q@@

; °gy +Size pipes so that
velocity is 3-7 ft/sec

= Hydraulics
= Nodes
Junctions
Outfalls
Dividers
Storage Units
(=) Links
Conduits
Pumps
Orifices
Weirs
Outlets
Transects
Controls
#- Quality
- Curves
Time Series
Time Patterns
Map Labels

2.5 acres

<50 *Slope no greater than
=5y Nodef 0.01

40% Impervious

4.0 acres

LY
snoJadwl %G|

Sy=0.01

+ = 4
LR
Conduits
1
2

Autolength: Off Offsets: Depth ~ ~ Flow Units: CFS~ ~ a Zoom Level: 100% | X.Y: -2345.254, 4800.550

74 start "% my Computer SW &)B U s2iem
o EBIQFRIsaG D[ %|,

L ) ~



J\/VSWMM AS HYDROLOGIC MODEL

»/2 SUB-CATCHMENTS

B Microsoft Windows XP - Parallels Desktop
& SWMM 5 - Lec
File Edit View Project Report Tools Window Help

DSEE B G 2y B
FHOVORH—~COBRT KN KA T&

re12.inp

—
BED “’hl’; & Study Area Map Q@
Title/Notes
Options v .
Cindoly *Size pipes so that
= Hydrology
Rain Gages o ty -
e 2 velocity is 3-7 ft/sec
Aquifers g
Snow Packs
Unit Hydrographs @ Property Value
LID Controls =3 Name SB-B ~
= Hydravlics £ X-Coordinate 4133425
= Nodes 2 —
Junctions = YY-Coordinate 5061.898
Outfalls g Description
Dividers ) Tag
Storage Units
= Links Rain Gage =
Conduits Outlet Node2
Pumps —
Orifices o = i
Weirs 5% Width 366
Outlets = SB-B g' % Slope 1
Transects o %I 15
Controls Q1 g | mperv
 Qually 3 Nelmpery 0015
Curves & nPe 0,035
Time Series
Time Pattems E Dstore-Impery 0
Map Labels Dstore-Perv 0
N de2 #Zero-lmpery o
-l Subarea Routing OUTLET
Percent Routed 100
3 Infiltration GREEN_AMPT
+ = 4 =
Groundwater NO
o v 8 3
& = Snow Pack
~
Subcatchments
LID Controls 0
l Land Uses 0 <
Name of node or another subcatchment that receives unoff

Auto-Length: O~ Offsets: Depth v Flow Units: CFS~ ~ = Zoom Level: 100% | XY: -4270.977, 4951.857

[ ! My Computer




\/‘SWM’M AS HYDROLOGIC MODEL

»“CHOOSE A RUNOFF GENERATION MECHANISM!

* FOR THIS SCALE RATIONAL IS LOGICAL, BUT NOT PART OF SWMM — NEED A
HACK!

H| Microsoft Windows XP - Parallels Desktop | 7

File Edt View Project Report Tools Window Help
DEES =R 7 2y S
FHAOVORH—CBBRT (N R+ LO&

Data_[Map & Study Area Map [m=3
Title/Notes
Options . .
Cinaeesy +Size pipes so that
= Hydrology ) R
Rain Gages P ty .
® velocity is 3-7 ft/sec
Aquifers 2 =
Snow Packs =
Uit Hydrographs @ Property Value -|
LID Controls [=% SB-A. Name 568 ~
] Hyd:ugcs E X-Coordinate 4133.425
S Nodes .
Junctions = Node1 Y-Coordinate 5061.838
Outfalls S Description
Dividers -
9
Storage Units
= Links Rain Gage -
Conduiits Dutlet Node2
Pumps -
Oifices 7 “
Weits &%) Width 366
Outets = SB-B El % Slope 1
Transects ey -
Controls 8 1 g % Imperv 15
® Qualty 3 [rimeery 0015
- Curves S| NPer 0.035
Time Series
Time Pattemns £ | Dstoredmperv ]
Map Labels Dstore-Perv 0
Node3 Node2 Zerolmperv 0
Subarea Routing OUTLET
3 — Percent Routed 100
= & = Infiltration GREEN_AMPT
o Al o 3 0 ﬂ Groundwater NO
o =4 Snow Pack
Subcatchments
7y Outfall LID Controls 0
ses | i e g v
Name of node or another subcatchment that receives runoff

Auolengh Of ~|  OfietsDepth - |  Flowlnts CFS - g ZoomLevel 100% | X.Y: -4270.877, 4351 857

O - BIQFHNea@ %),

s N . - \



J __HACKING RATIONAL METHOD IN SWMM

S—

* RUNOFF GENERATION 00O |

- NO EXPLICIT RATIONAL METHOD FOR Gensral | Dates | Tine steps | Dumanic Vave| Files |
RUNOFF GENERATION Process Models Miscellaneous . |
¥ Rainfall /Runoff [ allow Ponding
* HORTON, GREEN-AMPT, AND CN. r [ [Reverti Contrel atale
- [ Report Input Summary
I Minimum Conduit Slope
- O
=
Infiltration Model Routing Model
* Horton

" Steady Flow

(" Modified Horton

* Kinematic Wawe
(" Green Ampt

" Curve Number " Dynamic Wave

1
(1)24 Cancel Help e




__HACKING RATIONAL METHOD IN SWMM

~—

S—

 SUPPOSE WE WANT TO SIMULATE A 10.9 ACRE DRAINAGE AREA,
WITH TC =49 MINUTES, AND C=0.32 AND APPLIED RAIN DEPTH IS
0.87 INCHES.
e 1 =0.87INCHES/49MIN X 60 MIN/HR = 1.06 IN/HR
* QP =(0.32)(1.06)(10.9) = 3.7 CFS
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N’

N’

* EQUIVALENT SWMM MODEL:
* RAINGAGE —— SWMM 5.1

File Edit Yiew Project Report Tools Window Help
DEHE 2@ F BnwEELES % K Roa 08

* CATCHMENT |SBOVOH~COM®T
Projectl Hap ]

C OUTLET I Title/Notes
Options

Climatology

-} Hydrology
Rain Gages -
Subcatchments
Aruifers
Snow Packs
Tnit Hydrographs
LID Controls

-} Hydraulics

+} Nodes
+}- Links
Transects
Controls
+ Quality
+| Curwves
| Time Series
Time Patterns
Map Labels
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’ HACKING A RATIONAL METHOD IN
y SWMM

e EQUIVALENT SWMM MODEL:
* RAINGAGE = CONSTANT INTENSITY OF 1.06 IN.HR
 CATCHMENT =» AREA = 10.9 ACRES
 OUTLET

chchchchchchchchch
Arquifers

+} Links
Transects
nnnnnnnnn

+++++++
| Time Series

Map Labels




J \HA/(ZI(ING A RATIONAL METHOD IN SWMM _ |

N’

* RAINGAGE =» CONSTANT INTENSITY OF 1.06 IN/HR

00O

h==E&

Projectl Map I
Title/Notes
Options
Climatology
Hydrology
Rain Gages
Subcatchments
Aquifers
Snow Packs

Unit Hydrographs
LID Controls
Hydraulics

o000

Time Series Name
1-IN-AN-HOUR

Description

File Edit View Project Report Tools
i@ I EnyEEE D
& OVOER—CCBMET

Window Help

000

%] Property Value
Name 1
-Coordinate

]

s S |

L—Cuordinate
Description
Tag

Rain Format
Time Interwval
snow Catch Factor
Data Source
TIME SERIES:

- Series Name
DATA FILE:

- File Name
- Station ID

- Rain Units

I” Use external data file named below

A

No dates means times are relative to start of simulati

J 00O

V¥ Enter time series data in the table below

Time Series 1-IN-AN-HOUR

9437.229

INTENSITY
1:00
1.0

TIMESERIES

1-1n-TNIEHOTR

Date
(M/D/Y)

o
1
. 2
+ 3
4
5
&

1.06
1.06
1.06
1.06
1.06

Auto-Length: 0ff ~

I

Offsets: Depth ~

J

~ \

. & & & & &
0.9
08
0.7
0.6
05
0.4
03
0.2
Na 0.1
0K 0
| 0 1 4 5 6
Elapsed Time (hours)
_cancel |
Help | Copy Tn...| Print | Close |
Flow Units: CF5 ~ 7;( Zoom Level: 100% X,¥: -2198.364, 9509.202



__HACKING RATIONAL METHOD IN SWMM

S’

 CATCHMENT =» SET SIZE, SET

TO 100% IMPERVIOUS

* RUN TO ADJUST WIDTH &

PE

o000

File Edt View Project Report Toolks Window Help
DEHE M@ ¢ BEnEBELES
i OVORH—-CBMR T

B NP & T

* ARRIVALTIME OF QP AT 50

MINUTES

« QP =11.65CFS (C=1)

PZD]EEtI Map | _io x| _iolxl
Title/Notes 00O chmer Subcatch =
Options @ |Properey Value ||| pays Hours 1
Clinatology Nane 1
S 0 00:05:00 1.36

-} Hydrology

%-Coordinate

0 00:10:00 3.69
Rain Gages n
Subcatchuents : f-Coozdinate 0 00:15:00 5.98
Aquifers T bescription 0 00:20:00 7.81
fnow Packs : Tag 0 00:25:00 9.14
Unit Hydrographs :
LD Controls i Rain Gage 1 0 00:30: 00 10.04

=} Hydraulics Jutlet 2 0 00:35:00 10.63
+ Node Area 10.9 0 00:40:00 11.01
+] Links

0 [ 0
T T Jidth 500

0 00:50:00 11.40
Controls % Slope .5

0 00:55:00 11.50

+) Quality % Tuperv 100

%) Curves 0 01:00:00 11.56
Time Series fi-inperv 0-0t 0 01:05:00 11.58
Time Patterns T-Perv 0.1 5 AT el
R pstore-Tuperv o 0 01:15:00 11.63

dstore-Perv 0 0 01:20:00 11.64
%Zero-Imperv Q 0 01:25:00 11.64
\\ Subarea Routing OUTLET 0 01:30:00 11.65
Percent Routed 100 0 01:35:00 11.65
Infiltration HORTON W (IR 11.65
L rounduater o 0 01:45:00 11.65
0 01:50:00 11,65 hd

Snow Pack

+ - =

4 & LID Controls 0 5 55 5

Subcatchuents

Initial Buildup NONE

Curb Length

Auto-Length: Off ~ Offsets: Depth ~ Flow Units: CF$ - | & Zoom Level: 100%

Average surface slope (%)

X,¥: 1503.067, 4335.378
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HACKING A RATIONAL METHOD

 CATCHMENT =» SET SIZE, SET
TO 100% IMPERVIOUS

WIDTH = 1500

* ARRIVALTIME OF QP AT 50
MINUTES

« QP =11.65 CFS (C=1)

SWMM

00O \
|Property Value
Tame 1
¥-Coordinate -1092.336

f-Coordinate
Jescription
Tag

tain Gage
Jutlet

Lrea

Tidth

5 Slope

5 Imperv
I-Inperv
T-Perv
Jstore-Imperv
Jstore-Perw
tZero-Inperv
jubarea Routing
Percent Routed
Infiltration
sroundwater
jnow Pack

LID Controls
Land Uses
Initial Buildup

Zurb Length

Width of owerland flow path (ft)

{1500

100
0.01

0.1

HORTON
Ho

\

=
Subcatch
Days Hours 1

1] 0o0:05:00 3.53
a 00:10:00 7.60
1] 0o0:15:00 9.589
1] 00:20:00 10.93
1] 0o0:25:00 11.36
1] 00:30:00 11.54
1] 00:35:00 11.61
1] 00:40:00 11.63
0 00:45: 00 11.64
1] 00:50:00 11.65
u] 00:55:00 11.65
1] 0l:00:00 11.65
u] 0l:05:00 11.65
1] 0l:10:00 11.65
o] 0l:15:00 11.65
1] 0l:20:00 11.65
1] 01:25:00 11.65
1] 01:30:00 11.65 ’
1] 01:35:00 11.65
1] 01:40:00 11.65
a 01:45:00 11.65
0 01:50:00 11.65

i B Ela;_n.ced Time (hours) » ) -

~ y
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~ [oo0o0

w  Help

. I EELE Y &% (AP RoR I8
CATCHMENT =>» —_ § Max and Min >

ADJUST Iroie | 1:06 in/hr

- Ensures all rain
« INFILTRATION RATES Soo : .
Infiltration Meth(’i On perVIOUS WI ”

TO BE LARGE f w1 infiltrate

Min. Infil. Rate

* SET %IMPERVIOUS = pecey Constane 4 e
1500 Srying Tine - 0 00:40:00 3.73

0.5 Max. Volume 0 g el
RUNOFE ST e

- Haximum rate on the Horton 1] 00:55:00

0.0l infiltration curve (in/hr or mm/hr) G —

COEFFICIENT, C o g s

v 0

: —= | = Correct Qp

0

i May want to adjust width
5 = o once more to get timing
————— about right = Just
" hacked Q=CiA into

. swMmMm!

i parameters (click to edit)

epth ~ Flow Units: CF3 ~ iy Zoom Lewel: 100% X,¥: -1114.519, 8282.209

N J ~ \ y
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Y/
* SUPPRESS BACKGROUND, CHECK LAYOUT

Nt

O 00 B Microsoft Windows XP - Parallels Desktop
& SWMM 5 - Lecture12.inp

File Edt View Project Report Tooks Window Help
DS BadM F 2y O ER
Data [Map | '\C:StudyAreaMap

Title/Notes
Options
Climatology
= Hydrology
Rain Gages
Subcatchments
Aquifers
Snow Packs
Unit Hydrographs
LID Controls
Hydraulics
(= Nodes
Junctions
Outfalls
Dividers
Storage Units
(=) Links
Conduits
Pumps
Orifices
Weirs
Outlets
Transects
Controls
Quality
Curves
Time Series
Time Patterns
Map Labels

EBX

il

m

L

+ = 4
® £l
Subcatchments
SB-A

Auto-Length: Off ~ Offsets: Depth ~ ~ Flow Units: CFS~ ~ a Zoom Level: 100% | X.Y:-3803.301, 7111.417

E My Computer

BEBIQFRHAI @G | %,
N J | A L\
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SWMM AS HYDROLOGIC MODEL

»/INSERT A RAINGAGE

( Microsoft Windows XP - Parallels Desktop "
File ) Proje t w  Help
IREEEEY R L
hNrreaama
boo luw | - [B]X]
Title/Notes
Options
Climatology : sese Time Series Viewer
(= Hydrology
Rain Gages Property Va!ue
Subcatchments Narme Raingage Time Series TestSeries
Aquiers %-Coordinate 4367.263
Snow Packs 3
Unit Hychographs ‘Y-Coordinate 8940.853
LID Controls Description
(= Hydraulics Tag
= Nodes -
Junctions Rain Format CUMULATIVE e
Outfalls Trolare] 1:00 Time Series Editor
Dividers ! G 10 Time Series Name
Storage Units "
= Links Data Source TIMESERIES TestSeries
Conduits Description
Pumps Series N. o T T T
Orifices - Series Name 05 15 § 2
Weirs ) Elapsed Time (hours)
. Elutlfts - File Name [[J Use extemal data file named belor
ransects
Controls - Station ID Copy Th
lit - Rain Unit
E g::,::; o Uhis Enter time series data in the table below
Time Series No dates means times are relative to start of simulation.
Time Pattems Date Time ~
Map Labels (M/DAY) (H:M) Value El
0 o
0.25 2
05 8
075 1
1.0 11
Name of rainfall time series [double-click to edit time series) 125 12
15 12
175 12
2 1.7 - [—]He|p

Auto-Length: Off  ~ Dffsets: Depth v Flow Units: CFS

B Zoom Levet 100% | X.v: 1376203, 8665 750

BIQFRAO@Q %)
- L N



VSWI\\/I/IVI AS HYDROLOGIC MODEL

»“ APPLY THE RAINGAGE TO THE SUB-CATCMENTS

M| Microsoft Windows XP - Parallels Desktop

& "
(= ]|

T

L EEYGEDYT L
lemovor—CBERT (N MER4PAQLOE

\

——— r
Data [Map | % Study Area Map
Title/Notes
Options
Climatology
= Hydholoay Raingage Jcatciment 558
Rain Gages . Property ‘ Value
Subcatchments Name SB-B ~
Aquifers : &
Snaw Packs X-Coordinate 4160.935
Unit Hydrographs -Coordinate 5089.403
LID Controls Description
(= Hydraulics
= Nodes Tag
Junctions Rain Gage ‘Raingage
Outfalls i
Dividers Outlet Node2
Storage Units Area 4
@ Links Width 366
Conduits =
Pumps % Slope 1
Qrifices % Impery 15
Weirs Nimperv 0015
Outlets
Transects N-Pery 0.035
Controls Dstore-lmpery 0
- Quality
Curves Dstore-Perv 0
Time Series “#Zerorlmpery 0
Time Pattems Subarea Routing OUTLET
Map Labels
Percent Routed 100
Infiltration GREEN_&MPT
Groundwater NO
Snow Pack
+ = 4 LID Controls 0
o v 8 Land Uses 0 v
Subcatchments Rain gage assigned to subcatchment

Auto-Length: Off Offsets: Depth

My Compul

O~

FlowUrits: CFS  ~ | i) Zoom Level: 100% | X.Y: -4394.773, 6176.066

EiQFROEa® | % )

(
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>/ SET THE TIME WINDOW, AND RUN THE MODEL

B Microsoft Windows XP - Parallels Desktop

& SWMM 5 - Lecture12.inp
File Edit View Project Report Tools Window Help

DS b#M FiNEEEIED
FHAOVORH—CCRBERT |k XPAQAUETE

Data | Map
| & Profile - Node Node1 - Outfall
Themes
Subcatchments R
Raingage Water Elevation Profile: Node Node1 - Outfall
3 2 z
Nodes L 2 g
None v P
Links |
None v 20l .
184,
Time Period E164] I
ime Perio € 14}/
Date g 12 S o -
@ ———
1072172013 v &1 \
<)) > U
Time of Day .
0215:00 v 2
< | > N .
Elapsed Time 200 400 600 800 1,000 1,200
2 r Distance (ft)
v, 10/21/2013 02:15:00
Animator =
W AE» 7 Graph - Link 3 Flow [ZJ@@
[ - v Link 3 Flow 3 _ Link 1 Velocity
60 ” o0 .
50 1 0 /\ A h i
o I N AN /
g Z30
LI 5
530 2
“ ol L1 %20
NEESEANA [ l \
10 / L \ 2 ! o
00
00
0 1 2 3 4 5 & 7 0 1 2 3 4 5 5 7
Elapsed Time (hours) Elapsed Time (hours)

Auto-Length: Off  ~ Offsets: Depth ~ ~ Flow Units: CFS~ ~ ﬂ Zoom Level: 100% | X.Y: 553,691, 3036.913

:',’ start ¥ My Computer ' ’<)£ U 9:46PM

- BE{QFHNOE8a@ P %,
| T—
NP w A\



‘SWMM AS HYDROLOGIC MODEL

*“FOR LARGER SCALE (LOTS OF SMALL CATCHMENTS) THERE WILL BE A
DESIRE TO USE SCS STORMS OR EVEN HISTORICAL EVENTS TO EVALUATE

THE DESIGN.

* THE NEXT EXAMPLE ILLUSTRATES HOW TO USE HEC-HMS ASATOOL TO
GENERATE RAINFALL FOR USE IN SWMM.



J\_/VSWIVI/IVI AS HYDROLOGIC MODEL

e

Lucy Webb Rd.

%

N APPENDIX 4: SCS TYPE Il STORM
A DISTRIBUTION

. 1.000 ey [ESREEESaEE! EmssE
3 bt
0890

0600 -HH

0400

0200
7 ,Hmﬁ‘fa
0 oop TR

- 0.000 0.200 0.400 0.600 0.800 1.0000
m Time/Total Time

dJ
RalnfallTotal Rainfall
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.~ SWMM AS HYDROLOGIC MODEL

*“ ASSIGN A STORM TO A RAINGAGE

* SUPPOSE INSTRUCTED TO USE SCS-TYPE [l STORM AND PARAMETERIZE FOR
SAN ANTONIO, TEXAS

* SCS STORMS ARE BUILT-IN TO HEC-HMS, SO TAKE ADVANTAGE OF THAT TO
GENERATE A RAINFALL TIME SERIES FOR SWMM



S
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SWMM AS HYDROLOGIC MODEL

* HOW TO GENERATE SCS TYPE STORMS

SELECT ANNUAL EXCEEDANCE PROBABILITY (AEP) OR ANNUAL RECURRENCE
INTERVAL (ARI)

LOOK UP 24 HOUR DEPTH FOR THE ARI AND LOCATION
GENERATE 24 HOUR STORM USING SCS TABULATIONS OR HEC-HMS
PUT THE TIME SERIES INTO SWMM AND RUN THE HYDRAULICS



-
.~ SWMM AS HYDROLOGIC MODEL

S

* HOW TO GENERATE SCS TYPE STORMS

* SELECT ANNUAL EXCEEDANCE PROBABILITY (AEP) OR ANNUAL
RECURRENCE INTERVAL (ARI)

* GIVEN IN THE PROJECT STATEMENT, A 10% CHANCE AEP OR 10-YEAR ARI
(SAME PROBABILITY) IS SPECIFIED.
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»“HOW TO GENERATE SCS TYPE STORMS
* LOOK UP 24 HOUR STORM DEPTH FOR THE AEP/ARI AND LOCATION

o’

science for a changing world

Atlas of Depth-Duration Frequency
of Precipitation Annual
Maxima for Texas

Scientific Investigations Report 2004-5041
(TxDOT Implementation Report 5-1301-01-1)

U.S. Department of the Interior

uu u\ )




Atlas of Depth-Duration Frequency of Precipitation Annual Maxima for Texas

42

36° —|-

&+

| 1(|)0 MILES

0 2550

200 KILOMETERS

|

.

-96.0
295
455
23.0

+

Albers-equal area
ameters

jection
Central mernidian:

Standard parallel 1:

Latitude of origin:

Standard parallel 2:

+

EXPLANATION
— 3 — Line of equal precipitation depth.
-+

in inches—variable contour interval.

r
.
-+

Base modified from U.S. Geological Survey digital data at 1:250,000 (2003)
Figure 35. Depth of precipitation for 10-year #m for 1-day duration in Texas.
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S

* HOW TO GENERATE SCS TYPE STORMS

e SELECT ANNUAL EXCEEDANCE PROBABILITY (AEP) OR ANNUAL RECURRENCE
INTERVAL (ARI)

* LOOK UP 24 HOUR DEPTH FOR THE ARI AND LOCATION
* 6INCHES FOR BEXAR COUNTY, TX



.~ SWMM AS HYDROLOGIC MODEL

S—

* HOW TO GENERATE SCS TYPE STORMS

* GENERATE 24 HOUR STORM USING SCS TABULATIONS OR
HEC-HMS
* GET THE SWMM MODEL BUILT

* OPEN HMS AND GENERATE A SCS STORM FROM THE
METEROLOGICAL MODEL



\/ BUILD A MINIMAL HEC MODEL

M| Microsoft Windows XP - Parallels Desktop

DEeE&E B2d F 2y
ROV OER—CGEH

E& HEC-HMS 3.5 [C:\...\My Documents\SCS_Storm_for_SWMM\SCS_Storm_for_ SWMM. hms]
File Edit View Components Parameters Compute Results

Data | Map o

DeES& e cevBFer Py sBEES

Tools Help

Title/Notes . 23 5CS Storm for SWhM
Options [} D Basin Models
Climatology =3 Meteorologic Models
(= Hydrolagy ﬂ 8 = et 1 |
Rain Gages i [#-{3) Control Specifications
Subcatchm
Adu
now Packs
Unit Hydrographs
LID Controls
(= Hydraulics
(= Nodes
Junctions
gil:;ril,ss Components [ Compute | Results
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NOTE 10008: Finished opening project "SCS Storm for SWMM" in directory "C:\Documents and Settings\AdministratoriMy
Documents}SCS_Storm_for_SWMM" at time 04Nov2013, 20:04:45.

AutoLength: Off  ~ Offsets: Depth

| FlowUnits:CFs - | g Zoom Levet 100% | X.v: 5415473, 9326648



\_/" BUILD A MINIMAL HEC MODEL

M| Microsoft Windows XP - Parallels Desktop

N

File Edit

Data | Map

Title/Notes
Options
Climatology
(= Hydrology
Rain Gages
Subcatchments
Aquifers
Snow Packs

LID Controls
(= Hydraulics
= Nodes
Junctions
Outfalls
Dividers
Storage Units
=) Links
Conduits
Pumps
Orifices
Weirs
Outlets
Transects
Controls

#- Curves
Time Series
Time Pattems
Map Labels

UnitH ydrograph(

- Quality P

|2 5CS Starm For SWMM

[#-{_3) Basin Models

=12 Meteorologic Models
(=35 Met 1

57

TedSCS Storm
Mntrol Specifications

Yiew Components

Components [ Compute { Results|

Parameters Compute Results Tools Help

D Ed&8 ¢ ewlBFeTy N

Rain Gages

Precipitation

Met Name: Met 1

Method: | Type 2

L

*Depth (IN) |6

MOTE 10008: Finished opening project "SCS Storm for SWMM" in directory "C:\Documents and SettingsiAdministratoriMy
DocumentsiSCS_Storm_for_SWMM" at time 04Mov2013, 20:04:45,

Auto-Length: Off  ~

Offsets: Depth

| FowUnts:CFs | Y| Zoom Level 100% | X.Y: 3624642, 970,487

“'*'/A



\/g BUILD A MINIMAL HEC MODEL

E& HEC-HMS 3.5 [C:\...\My Documents\SCS_Storm_for_SWMM\ISCS_Storm_for_SWMM. hms]

File Edit View Components Parameters Compute Results Tools Help
DsES N ¢QebEFLIYE BBEDA

EESBS:;TI\:;;;:“MM #2 Basin Model [Basin 1] Current Run [Run 1]

=5 Basin 1
RN S bbasin-1

377 Meteorologic Madels

[=1-{_) Control Specifications
£ Control 1

Components [ Compute | Results é-,» Subbasin-1

185 Subbasin l Options

Basin Name: Basin 1
Element Name: Subbasin-1

Description: ‘ @
Downstream:

*area (MI2) |1

Canoj od: |--None--
urface Method: | --None--
/ Loss Method: | --None--

Transform Method: | --Mone--

LI5S

Baseflow Method: | --None--

MOTE 10008: Finished opening project "SCS Storm For SWMM" in directory "C:\Documents and SettingsiAdministratoriMy
DocumentsiSCS_Storm_for_SWMM" at time 04Nov2013, 20:04:45,

MNOTE 10184: Began computing simulation run "Run 1" at time 04Mov2013, 20:09:39,

MOTE 10171: Meteorologic model "Met 1" was not computed. Mo meteorology data required to compute selected elements in basin model "Basin 1",
MOTE 40039: The basin model contains no elements to compute.

MOTE 10185: Finished computing simulation run "Run 1" at time 04Nov2013, 20:09:39,

MNOTE 10184: Began computing simulation run "Run 1" at time 04Mov2013, 20:10:06,

MOTE 20364: Found no parameter problems in meteorologic model "Met 1",

MOTE 40049: Found no parameter problems in basin model "Basin 1",

MNOTE 10185: Finished computing simulation run "Run 1" at time 04Mov2013, 20:10:06,




_RUN THE HEC MODEL

_SWMM\SCS_Storm_for_SWMM. hms]
Tools Help

TE RBEDY

€3 Time-Series Results for Subbasin “Subbasin-1*

Project: SCS Storm For SWMM
Simdlation Run: Run 1 Subbasin: Subbasin-1

Start of|fRun:  03Nov2013, 00:00 Basin Model: Basin 1

End of Run:  04fNov2013, 01:00 Meteorologic Model:  Met 1
Compute Time: 04fNov2013, 20:10:06 Control Specifications: Control 1

Date Time Precip Loss | Excess |Direc... | Base... | Total...
(IN) (IN) (IN) (CFS) | (CFS) | (CFS)
03MNov2013  |00:00 0.0 0.0 0.0

03MNov2013  |01:00 0.06 0.00 0.06 40.7 0.0 40.7
03Nov2013  |02:00 0.07 0.00 0.07 44,5 0.0 44.5
03Nov2013  |03:00 0.08 0.00 0.08 458.4 0.0 45.4
03Nov2013  |04:00 0.08 0.00 0.08 52.3 0.0 52.3
03Nov2013  |0S:00 0.09 0.00 0.09 58.1 0.0 58.1
03Nov2013  |06:00 0.10 0.00 0.10 65.8 0.0 65.8
03Nov2013  |07:00 0.11 0.00 0.11 73.6 0.0 73.6
03MNov2013  |08:00 0.13 0.00 0.13 81.3 0.0 81.3
03Nov2013  |09:00 0.16 0.00 0.16 | 104.5 0.0 104.5
03Nov2013  |10:00 0.20 0.00 0.20 | 131.6 0.0 131.6
03MNov2013  |11:00 0.32 0.00 0.32 | 209.1 0.0 209.1
03Nov2013  |12:00 2.57 0.00 2,57 |1657.2| 0.0 |1657.2
03Nov2013  |13:00 0.65 0.00 0.65 | 422.0 0.0 422.0
03Nov2013  |14:00 0.29 0.00 0.29 | 185.9 0.0 185.9
03MNov2013  |15:00 0.20 0.00 0.20 | 129.7 0.0 129.7
03Nov2013  |16:00 0.16 0.00 0.16 | 102.6 0.0 102.6
03Nov2013  |17:00 0.13 0.00 0.13 84.4 0.0 84.4
03MNov2013  |18:00 0.12 0.00 0.12 74.3 0.0 74.3
03Nov2013  |19:00 0.10 0.00 0.10 64,7 0.0 64.7
03Nov2013  |20:00 0.09 0.00 0.09 55.4 0.0 55.4
03Nov2013  |21:00 0.08 0.00 0.08 49.2 0.0 49.2
03MNov2013  |22:00 0.07 0.00 0.07 47.6 0.0 47.6
03Nov2013  |23:00 0.07 0.00 0.07 45.3 0.0 45.3
04Nov2013  |00:00 0.07 0.00 0.07 43.8 0.0 43.8
04Mov2013  |01:00 0.00 0.00 0.00 0.0 0.0 0.0




SWMM AS HYDROLOGIC MODEL

*“NOW HAVE SCS TYPE Il IN HEC-HMS, ONLY AFTER THE TWO COLUMNS IN
THE TIME SERIES

* NOW GO TO THE SWMM MODEL AND BUILD A RAINGAGE TO ACCEPT THE
TIME SERIES



~ SWMM RAINGAGE

<7 SWMM 5

File Edit Yiew Project

T EIEYOEETY LY

Report

Tools

Window Help

lepovoRH—~CBBRT

Data Map 1

Title/Notes
Options
Climatology
(= Hydrology
Rain Gages
Subcatchments
Aquifers
Snow Packs
Unit Hydrographs
LID Controls
(= Hydraulics
= Nodes
Junctions
Outfalls
Dividers
Storage Units
= Links
Conduits
Pumps
Orifices
Weirs
Outlets
Transects
Controls
[+ Quality
[#- Curves
Time Series
Time Pattems
Map Labels

+ = 4
+ 3 3

Rain Gages

—

7 Study Area Map

Time Series Editor

Time Series Name

N e s

SCS_Typel

Description

[] Use external data file named below

I

Enter time series data in the table below
No dates means times are relative to start of simulation.

Date Time
[M/DAY) [H:M)

Value

[mifE™

| View...

0K

Cancel

ol

Help

Property
Name
X-Coordinate
YY-Coordinate
Description
Tag
Rain Format
Time Interval

Snow Catch Factor

Data Source
TIME SERIES:

- Series Name

DATA FILE:

- File Name
- Station ID

- Rain Units




- 4
| __/"SWMM AS HYDROLOGIC MODEL

*“NOW COPY-PASTE FROM HMS TO SWMM THE TWO COLUMNS
* EDIT TO FIX THE FIRST VALUE

S & B
* EDIT TO FIX THE 24™ AND 25™ HOURS e T b A &
e SET THE TIME WINDOW
* RUNSWMM i
Description
[[J Use extemal data fil d bel

Enter time series data in the table below

No dat ans times are rel f | :

I[::/?JIEN] (HM) Val Al [Lvew |
00:00
T 0
02:00 0.07
03:00 0.08
04:00 0.08
05:00 0.09
06:00 010
07:.00 011
08:00 013 2 [T]
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“SWMM AS HYDROLOGIC MODEL e

»“DONE! INTERPRET RESULTS

B Microsoft Windows XP - Parallels Desktop

File Edit Yiew Project Report Tools Window Help

IEE: EEY A A =

eBOvVOEH—CBERT [k K4 LHE

Data | Map d a Map -
Theres 11042013 12:1500 |

Subcatchments

None v
Nodes p O
8 _
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o _ “ 40
Time of Day
20
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< @ o S
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Animator & Profile - Node 2 - 5

<7 Graph

Subcatch 1 Precipitation

Water Elevation Profile: Node 2 -5 Subcatch 1 Precipitation
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Auto-Length: Off  ~ Offsets: Depth ~ ~ Flow Units: CFS ~ ~ a Zoom Level: 100% | XY:-500.715, 9971.388
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" SWMM AS HYDROLOGIC MODEL

**SHOWED HOW TO USE HMS TO GENERATE SWMM INPUT.

* SWMM IS ALSO HANDY FOR GENERATING HMS INPUT
* THE TIME ARITHMETIC IS MORE DEMANDING!



S NEXT TIME

e CONDUITS IN SWMM
* INVERT ELEVATIONS AND OFFSETS
* DUAL DRAINAGE SYSTEMS



