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€ HEC-HMS

\ 4

€ Graphical User Interface

\ 4
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€ HEC-HMS
HEC-1
( )
(moisture depletion)
GUI : drag & drop icons
( )

Fortran GUI: C++



\ 4

(subbasin)
(reach)
(reservoir)
(Junction)
(diversion)

(source)

(sink)
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= HEC-HMS
o (losses) o (routing)
- Initial and constant - Lag
- Deficit/constant - Muskingum
- Green Ampt - Modified Puls
- SCS Curve No. - Muskingum Cunge
- Gridded Curve No.
° (transform) ° (precipitation)
- ModClark - Grid-based precipitation
- Kinematic wave - Import hyetograph
- Clark unit hydrograph - Specify gage weights
- Snyder unit hydrograph - Inverse-distance gage weighing
- SCS dimensionless unit hydrograph | - Frequency-based design storm
- User specified unit hydrograph
° (base flow)
- Exponential recession
- Constant monthly
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€ Graphical User Interface

icon
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B HMS = Basin Model —— Tenk

File Edit Parameters Simulate Miew Map  Help

AENEY L= IR EIfs

Elerments

SELECT: Click to select an object. drag to mowve the object Mo Precip (Mo Contral [Mo Ruan

GUI
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Print

Cloze

GUI
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\ 4

Basin Model, Meteorologic Model, Control Specifications

@
(2 Basin Model

@ Precipitation Model

@ Control Specifications
&),

®

@
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(
v
HMS :
v
HMS : Blocking




1 (24

HEC-HMS
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25.9km?

10
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4
~ Blocking
" - Mononobe, Huff
= Blocking : HEC-HMS

- HEC-HMS Blocking
(Chow et al, 1988; Applied Hydrology; p 466)

. 2
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F¥ HMS = Meteorologic Model |:||E|[’}__(|
Eile Edit Help
Meteorologic Model: Met | Subbasin List |

Description: | |

Precipitation |

fethod ! |Frequency atorm ﬂ
Euceedance Probability @ |50 2 - : Frecip Depth
| J Duration (in) J
Series Type : |.é-.nn|_|al |
Max Intensity Duration @ | 15 Mins, j }Ehl;ln:ll:utes 15'98
Storm Duration @ | 24 Hr, ~| |2hours 36
3 hiours 42
Peak Center : |50% ~| |Bhours 13
Storm Area (sq, mi) 409 ;i EEEE gg
|

k. Anply Cancel

|See Users’ Documentation

HEC-HMS



RAINFALL, in inchaa
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2=Year Refurm Period
24 —Houwr Dweration
1=Hour Interval

Blocking

12 I8

TIME, in hours
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Excess
Precipitation

« )
Meteorologic > Loss
Model Computation
Loss
Outlet < Channel
Flow Routing

Baseflow

L

HEC-HMS -

Total Subbasin
Runoff




}# ¥4 INHA Univ.

(Historical Precipitation Model: HPM)

Thiessen , , )

(Synthetic Precipitation Model: SPM)
(Standard Project Storm: SPS)

(Frequency-Based Hypothetical Storm)
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= HMS

= HMS
, SCS , Green & Ampt ,

= HMS
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SP(t) < 1

2P(t) >

I
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ERTE (infihr)

1.0
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#¥ HMS + Basin Model = Subbasin Editor
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Help

Description :

=ubbasin Mame ¢

|Subbasin-1

frea (s, i) |0.86

Initial Loss {ind:

Constant Rate {in/hr):

Loss Fate |Tran5fnrm| Baseflow Method |

kAethod: |InitiaIannstant

0,02

[0.04

Imperviousness (3 @ |2

Ok,

Apply

Cancel |

I!F‘ern:ent imperviousness (range @ 0 - 1007,

HEC-HMS
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- SCS
W= IIEIEF—;QJIH-TS
P (mm),
la (mm),
S ]
Q (mm)

L =02sMan, =029

SN = g, ON: #2582 (Runoff Curve Number)
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CN

(A,B,C,D)
CN

S
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(AMC-I, -II,
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i HMS = Basin Model = Subbasin Editor

Help
Subbasin Mame : |Subbasin-1 Area (sq, mi) |0.86
Description : |
Loss Fate |Transfu:|rm| Baszeflow Method |
Methad: |SCS Curve N, |
Initial Loss (in): | % Impervious @ |00
SCS Curve Mot |
(0] Apply | Cancel |
|I|F‘er|:ent impervousness (range + 0 - 1007,

SCS HEC-HMS
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- Green & Ampt

1‘|‘((p_ C 1)8 f
F(t)

f(t) = K[

]

S ; wetting front suction, F(t): 77} 35
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l & Initial Field &s W(WM

VFater Cordertt in

Pistons Equal to

Corntent in Actual
Fror:

\ wmﬁmfgm
Average Suction of Frort

Actual Wetting
Front

Green & Ampt
(Chow et al., 1988; Applied Hydrology; pp 110)
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#¥ HMS = Basin Model = Subbasin Editor

(=1/e

Help
Subbasin Mame : |Subbasin-1 Area (sq, mi,) |0.86
Description : |
Loss Rate |Tran5fnrm| Baseflow Method |
Methad: |Green & Ampt |

Initial Loss (ind: | Conductivity (in/hri: |

Yaol, Moisture Deficit: | Impervious (%) 0.0

Wet, Front Suct, {in): |

(] | Apply Cancel |

|.|F‘er|:ent imperviousness (range 0 - 1007,

Green & Ampt

HEC-HMS
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(soil moisture capacity)

= - (soil moisture)
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M HiiS » Basin Model » Subbasin Ediior [ |[E|F
Hedp
Subbasin Mame : [Subbasin-1 Area (g, mi,) [OFE

Description : | o

Loss Rate |T|anm|rn|ﬂagerlnw Method|

Methodd: | Deficil/Conatant -
M HMS = Basin Model « Deficit Recove... [ |[B K
Initial Delici (in): | Lo== Rale dinyhey: | Subbesin Mame :  Subbasin-)
Minthly Racovery Aste Cndday)
Max, Deficit (ind: | Imperdousi®):  [@0 |
Fiate | Aata
Ll
Aecovery Rates Edi FE
L
e, | fpply | Cancsl | -
[F':rl::nl.irnn:rl.'iuusnzst [range | 0 - 100,
W14 faaply Cancel |
lIErtEf the recovany rate 101 January.

/ HEC-HMS
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Clark, Snyder, SCS
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(tranform)

= Lumper( ) - Bloack Box

= Splitter( )

(kinematic wave)
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“Lumper” Approach “Splitter” Approach

Input Detailed

Rainfall Output Flow e

Excess (in.) Qpeak (cfs) Pervious and
Impervious areas,

05 = = 50 roughness, slope,
area, overland

L0 = = 100 lengths & flow,

24 = - 240 channel
dimensions & flow

Lumper Splitter
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Gaged w175 Hydrograph

Ungaged wapp Synthetic Unit Hydrograph
o Regression Analysis



Help

Bubbasin Mame : [Subbasin-1
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frea (50, mi,) [0E8

Description : |

Edt Yiew Help
Logs Rate Transtorm |Sasefiow Method |
. Time
Unit Hydeagraph 1D
— Irrta reial
kedhiod [U.Er‘-aﬂﬂ:lllnd IUH :| T T
Table | b K
File : A s o o s
Pathmame © A TAELE 1, FLOW-UNY
I
e, | fpply | Cancsl |
ISuI:vbasin rame

Oata  Help

Unitgragh ID :  Table 1

Descrighon : |

Tims: | Flow (cfsh
mo  ———
[LNENE

005

ey
IR |

ooein
el
| R

el

o fooly |

Cancel

I|Enl:e1' the flow Tor the Uret Hpdograph

HEC-HMS



Clark
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L=
z /
7z
lsochranas of
Egqual Trawsl = ' 2 = =
Tirma to Dutist T
Te
Tima—aArao Map of Basin Tranziation Hydrograph
L=l (Bl
a = 5‘ / -
1
T [=]
InEtontonaciis Linit Eirnmar Famarvoir
Hydrograph [ 1 Starage= Cutfiow
Ll {=3

Clark
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A
A -
_ ( 4.2-3)
A (translation hydrograph)
A
A Clark 2

(To), (R)
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¥ HMS + Basin Model = Subbasin Editor
Help

Subbasin Mame : |Subbasin-1 Area (sq, mi,)  |0.86

Description : | J

Loss Ratel Transfarm |Eiaseflnw Method |

Method: | Clark |

Time of Concentration (hey @ |

Storage Coefficient Chr) |

(] Apply Cancel

IJSuhbaSin name

Clark HEC-HMS



= Snyder

222 (infhr)

Qe

St sec)

(Qrr)-
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(TR)

(Tr » 0)

(0, 0),(tpr 0.5, Qpgr)
tn |
1 CtH g g
= ten= I|J=I|J.||.-7'L|'(hrs)
s

HEHFEFAIn

g = a ==
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(ft3/sec/mi?),
50% 75%
(hrs)
1/3, 2/3
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¥ HMS + Basin Model = Subbasin Editor
Help

Subbasin Mame : |Subbasin-1 Area (sq, mi,)  |0.86

Description : | J

Loss Ratel Transfarm |Eiaseflnw Method |

Method: | Snyder |

Snyder "Standard” Lag. tp (hr:  |0.2

sSnyder Peaking Coefficient, Cp @ |0,16

(] Apply Cancel |

IJSuhbaSin name

Snyder HEC-HMS
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A SCS tP QP
t, = lt +t 484 A
PT Tl Q=
B

tp : (hr),
tr : (hr), tc : (hr),
Qp : (ft3/sec) A : (mi?)
tg=2.549A°-6 ( Texas )
tg=0.956A0°-6( Ohio )

A- (km2)
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A SCS

t/t, Q/Q, t/t Q/Q, t/t, Q/Q,

0 0 1.1 0.990 2.4 0.147
0.1 0.030 1.2 0.930 2.6 0.107
0.2 0.100 1.3 0.860 2.8 0.077
0.3 0.190 1.4 0.780 3.0 0.055
0.4 0.310 1.5 0.680 3.2 0.040
0.5 0.470 1.6 0.560 3.4 0.029
0.6 0.660 1.7 0.460 3.6 0.021
0.7 0.820 1.8 0.390 3.8 0.015
0.8 0.930 1.9 0.330 3.0 0.011
0.9 0.990 2.0 0.280 3.5 0.005
1.0 1.000 2.2 0.207 5.0 0
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¥ HMS + Basin Model = Subbasin Editor

SCS

Help

Subbasin Mame : |Subbasin-1 Area (sq, mi,)  |0.86

Description : |
Loss Ratel Transfarm |Eiaseflnw Method |

Method: |SCS |
SCS Lag : | Minutes =]
(] Apply Cancel |
IJSuhbaSin name

HEC-HMS



Discharge

Starting
Flow
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Receassalon
Thrashold

Direct
Surface Runoff
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» HEC-HMS
(STRTQ)
(QRCSN)
(RTIOR)

- STRTOQ:
QRCSN: 0.05 - 0.15
RTIOR: 0.77 - 0.98
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¥ HMS + Basin Model = Subbasin Editor
Help

Subbasin Mame : |Subbasin-1 Area (sq, mi,)  |0.86

Description : | J

Loss Rate | Transform Bageflow Methnd§|

Method: |Fecession |

Initial C : 0,54 |cfs/sq mi |

Recession Constant @ |[0.79

Threshhold Q : 0.1 |Fatio-to-Peak  ~|

(] Apply Cancel |

IJSuhbaSin name

HEC-HMS
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Puls
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Fising Flood Wave Faling Flood Wave

Distance Distance



Outflow, Q
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L
e
& 52
w
Oz
Ol Lo
(&)

Roullhg Reach
S |

Water Surfoce Profiles
(=)
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¥ HMS + Basin Model + Houting Beach

Help
Feach Mame :  |Reach-1
Description |Sub 4 to Outlet
Routing Method : Modified Puls |
Storage Qfflowe
Murnber of |1 a (algl:gt} {CnfE}
Sub hes : - : ,
ubreaches = 16.0 500.0
36,0 10000
Initial Conditions 54,0 1500,0
ad. 0 21500
|Clutfluw = Inflowe ﬂ 100 2500, 1
]

]9 Apply Cancel

|Outflow (cfg)

Puls HEC-HMS
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- Muskingum

S = KO+Kx(I-0)

= K[xI+(1—x)0]
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¥ HMS = Basin Model = Houting Heach

Help
Reach Mame :  |Reach-1
Description : |Sub 4 to Cutlet J
Fouting Method : bAuskingurm -]
Muskingurn K (hey |06
Muskingurm = ¢ [0.2
Mumber of Subreaches : I

(] Apply | Cancel

| Outflow (cfs)

Muskingum HEC-HMS
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(approximation) ( )

Q = %BYSISSHE — gA™

dA

O (m—1) 3_A _
5t + amA 5% q
B: , Y: , So: , A: ,

a m n
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Manning n

= HEC-HMS
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¥ HMS = Basin Model = Houting Heach

Help
Reach Mame :  |Reach-1
Description : |Sub 4 to Cutlet
Routing Method |Kinematic Wave |
Cross Section Shape: |TH.-'3.F‘EEDID j

Reach Length (ft) |

Energy Slope it/ |

Bottorm Width
ar Diameter (ft) |

Side Slope (xH %) ¢ |

Fanning's n |

Minirnurn Mumber of
Routing Increments : |

(] Apply | Cancel

| Outflow (cfs)

HEC-HMS
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\ 4

- HEC-1 (HEC, 1990)
/ 3100, -, ()2 WU A
7 = t=1 Qg
n
Qa = % 1=1Q"

Z: 2GS, Q) Az tolM B2 F3F4R, Q0): A tlM ALE 4 %7,

gr7 = " 0 T =L
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£
>
Ny
i
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= F71 S
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7 — glu;zﬂ(t) —Q,(t)?

7 — glmﬂ(t) —Q.(®)|

B Q,(peak) —Q, (peak)
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\ 4

- HEC-HMS
. (Univariate Gradient Method, UG)

= Nelder & Mead (N& M)
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\ 4

- Basin Model (default)

- HEC-HMS
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x 0.995

1.005



I

-

Percentage of years discha
exceeded

5 10 15 20 25 30
Annual Maximum Discharge

AR

=< . ':'Il e Ll by |
) A I i L F"l it

= ontury

N

T

|
i 0

M 'ﬁ:T ,}Irw

dt T

ﬂjéhﬁh

35
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- Castro Valley :

HEC-HMS

- Castro Valley ( California )

> 5.51mi?
1973 1 16

. Proctor School, Sidney School, Fire Dept.
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Project

Junction Basin Model

Precipitation Model

Control Specifications

. Run
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Impervi Initia Constan snvde Initial | Threshol | Recessi
Are - I t 3',/ Snyde Q d on
I.D. a ousnes Loss r cfs/ Q Constan
Loss tp .
sq.- S in Rate hr Cp sq.- ratio to T
mi. % in/hr mi. peak
1 1.52 8 0.02 0.14 0.28 0.16 0.54 0.1 0.79
2 | 2.17 10 0.02 0.14 0.20 0.16 0.54 0.1 0.79
3 10.96 15 0.02 0.14 0.17 0.16 0.54 0.1 0.79
4 |10.86 2 0.02 0.14 0.20 0.16 0.54 0.1 0.79
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2.
Subreaches Routing
Reach From To Method (5 min. time
Parameter
step)
: Castro travel time
1 Subbasin Valley Muskingum 7 =0.6 hrs
4 Creek x=0.2
Outlet )
initial cond.
Castro -outflow
5 Subbasin Valley Modified 4 =inflow
2 Creek Plus outflow vs.
Outlet storage

below
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3. Reach 2
Storage 0.2 0.5 0.8 1.0 1.5 2.7 4.5 750 | 5000
(ac.ft)
Outflow > | 10 20 30 50 | 80 | 120 | 1500 @ 3000

(cfs)
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: Proctor School Fire Dept. Sidney School
Subbasin
Gage Gage Gage
1 0.20 0.80
2 0.33 0.33 0.33
3 0.80 0.20
4 1.0
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AlZF - HEC-HMSS®| ofo| 25 -+ ¥ S

#¥ HEC-HMS

Hydrologic Modeling
System

VYersion: 2.1.2

Hydrologic Engineering Center
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File®] New ProjectE A & 3lt},

B HMS = Project Definition M=1[E3

BN Component  Data w  Tools  Help

Flr|:|_iE!|::t
QDEI—I PrDjECt e
save Project
Lopy Project ..,
Benamne Project ..,
Delete Project ..,

potologic Model Control Specifications
Project sttributes Shr ﬂ 100yr
\ Thr
Import HEC-1 File ., ohp J
Exit Ctrl+Q Ahr
Bhr
100y Thr
castro ahr
kh= 1Mhr j

tiftan ﬂ

Click component for description: double click to edit,
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New Project 39l project ©]& 3 descriptione 948 ¥ OK £d¥

# HMS = New Project E|:,®
Project |Castro_inha
Description : [Castro Valley Urban Study J

Directary where project files will be stored :

|cithrnsprof Castro_inha Browse,,,
H | Cancel Help |

|Enter a name for the new project,
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File®] Open ProjectE A &l3lc},

M HMS =+ Project Definition
Component  Data  Miew Tools Help

Mew Project |,
Open Project |,
Save Project
Copy Project .,
Bename Project |,
Delete Project ..,

eotologic Model Control Specifications

Project &ttributes
Import HEC-1 File ..,
Euit Ctrl+0

Cstro_inha
100y
castro

kbs

e ______________________________________________________

Click component for description: double click to edit,
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Project Listoll A Castro_inhaZ A8 ¢j& =g

B HMS = Open Project E@

Project : |Cstro_inha

Project List |L|nlisten:| Project|

Project ID | Description
castro Castro Valley Urban Study
tenk linois River Watershed above Tenkiller Lake
tifton Little River Watershed near Tifton, Georgia
kbs
100yt

Cstro_inha [Castro Walley Urban Study

e

DH | Cancel Help
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B8 HMS + Project Definition

File Component Data  Miew Tools Help

Project Mame @ Cstro_inha

Description @ |

Components

Basin Model Meteorologic Model Control Specifications

Component Description -

Click component for description: double click to edit,
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Projectd] AFAAH A EHE 93l project Attributes=

B HMS = Project Definition

Component  Data

Mew Project |,
Open Project .,
Save Project
Copy Project |,
Bename Project ..,
Delete Project ..,

Eroject Attributes

Import HEC-1 File .,

Exit

Cstro_inha
100y
castro
kbs

e _____________________________________________________

Click component for description: double click to edit,

View Tools

Help

eorologic Model

Control Specifications




B HME - Project Attributes

ile  Halp

Project @ Catro_inha

Dascription | |

Basin Detaults (Rasin Options | Mef, Defaults | Mat, Opfians | Units | Project Ops <]+l

Loss Method © | Initisl / Constant

Translarm | ModClark

Basaflow : | Recession

Lo Lo Lof Lo

Charnel Rouling |h-1u-:=kr|gl.||r|

&pply thase setings W naw projects

QI | Cancel |

) # #4 INHA Univ.

NHE BYS

X EotAI !

B HpE . Project Attributss

File  Halp

Project @ Cairo_inha

Dascription ¢ | |

Basin Detauts | Basin Dations | bst, Detaults | Mat, Opsions Uil |Praject 0p8 < |+ |
Basin Model

™ Syatem ImernaBonal (Mete) & U5, Custornany (Englsh)h

Metanrologic Moded

™ System Infernafional (Metric) & LS, Customary (Englishl

Apply thase setings o naw projects

H | Canzel |
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Basin Model& 74 3}7] ¥ 3] Component-basin Model — New &€

B HMS = Project Definition

File WS Data  Wiew Tools  Help
Basin Maodel Jpen
Pri bMeteorologic Model k w
Control Specifications Delete
B e F: - |
Irmport
Components P
Easin Model Meteorologic Model Control Specifications
Component Description @ -
Click component for description: double click to edit,
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B# HMS = New Basin Model A=l

Basin ! |Basin 1

Description @ |

Directory where basgin rodel will be stored
’7 cthmsprojfCstro_inha

0]4

]

Cancel

|See User's Documentation

B HMS = New Basin Model =3
Basin : |Castro_inha
Description : |Exisiting conditions J

Directary where basin model will be stored
’7 cthrmsprojWCstro_inha

H\ Cancel

|See User's Documentation
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M HMS = Basin Model - Castro_inha

File Edit Parameters Simulate  Miew Map  Help

MSIENEY DN e=f=] [FIEAED EI[E

Elements

Subbasin

SELECT: Click to select an object, drag to move the abject
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A & 3-8 Basin model ¢+o. 2 A A3}7] 98] SCHEMATIC SHd o)A
File — Basin Model Attributes A ¥

Bl HMS + Aasin Model —- Castra_inha

@ICR Edit Parameters  Simulate  Yew PMap  Help
M Baszin Model
Open Basin Maodel
Save Bazin Modal
Save Bazin Modal As
Benamie Basin Model
Delete Basin Model

Sazin Modal Atrbosas

Prirt Schematic,,,
Clogs
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"% HMS + Basin Model -- Castro_inha

File Edit Parameters Simulate  Miew Map  Help

WRUCNCY e

Elements

B HMS - Basin Model = Attributes
Help

Basin Model:  Castro_inha

Description @ |Exisiting conditions

Defaults| Files |L|r|its| Dptinnsl

Map File: |C:ihmsprofCetro_inha®CASTRO MAP Browse. .. |

Grid-cell File: | Browse... |

Cancel
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M HMS = Basin Model —- Castro_inha

File Edit Parameters Simulate  Miew  BMap  Help

SOER BOE BRE EE

Elements

-

q b
SELECT: Click to select an object, drag to move the object
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M HMS = Basin Model —- Castro_inha

File Edit Parameters Simulate  Miew  BMap  Help

SOER BOE BRE EE

Elements

Subbasin
Eeach

subbaszin-4
A u asin

Eesexsroiz

Y,

Juru tion

0 L aubbasin-z

Diwesion il %

L |aubbasin-

&)

q b
SELECT: Click to select an object, drag to move the object
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JuctionS ¢

s

o] @] Connect Downstream

F vh920] QEF MES 2w 4 vt Y

Eile

M HWME « Basin Model
Edit  Barsmesars  Simulate  View HMap Help

Castro_inha

Edit ...

Comnsct [owneinsam
Delets Connection

Obssrvad Flaw .,

Stage-Discharge Table ..

Duplicate Elerment
Oalete Elaman

Dl Connecion
Cibserved Flaw ,,,

Duplicate Elemernt
Oale= Elemeani

Correct Downsream

Stage-Discharge Table ...

Coreect Dowanemesm
Dales Conhesction

Oibssrved Flow

Stage-Discharge Table ,,.

Duplicate Elerment
Daletz Elemean
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M HMS = Basin Model - Castro_inha

File Edit Parameters Simulate  Miew Map  Help

RGIENEY DL =] [+]57id EI™

Elements

Subbasin

Subbasin-4
E ubbasin

E5uhbasin-1
=P

Subbasin-3
y

Junction-2

Y Junction-3

N

Y Junction-1

4 »
SELECT: Click to select an object, drag to move the abject
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¥ HMS = Basin Model —-- Castro_inha
File Edit | Gewes - SAREEES iew Map Help

Loss Hat (-
X[l Toem e #
3
3

2t & R0l
X2 E
20 FAIR!

Elernents Baseflow
Beach
Reservoir,,,
Diversian,,,
=ource,,,

Elernent List, -
¥ HMS = Basin Model = Subbasin Global Editor

Sornt Help

Basin Model I Castro_inha

Subbasin Mame | Area {sq mi) | ]
=ubbasin-1 1,52
subbasin-2 a7
subbasin-3 .96
subbasin-4 TS

0] | Spply | Cancel |

|Su|:||:|aa|n area in sguare miles,

SELECT: Click to select an object, drag to move the object




w &

Elerments

subbasin, .,
Loss Rate
Transform

Beach
Reservair,
Diversion,,,
Source,,,
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M HMS = Basin Model —- Castro_inha

File Edit BEElEmEEEN Simulate  Wiew Map  Help

Y= vl B

Constant Monthly, .
Linear Reservair, .,

Becession, .,

Elernent List,.,

Subbasin-4
E ubbasin

A=

b

A

¥ HMS = Basin Model = Becession Baseflow Editor

ozto
TT O T

OEH &7

L EX

Sort Help
Basin Model I Castro_inha
Subbasin Initial Flow Recession Threshaold Flow “

Marme Value | Units Ratio Value | Units
subbasin-1 0,54 cfs 079 01 cfs
subbasin-2 0,54 cfs 079 01 cfs
subbasin-3 0,54 cfs 079 01 cfs
subbasin-¢ 0,54 cfs 0,79 ol 1 cfs

4
OF Apply Cancel

SELECT: Click to select an object, drag to move the object

|Threshu|n:| Flow ar ratio
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EOX

#i HMS = Basin Model —- Castro_inha
File Edit Miew Map  Help

LS ezl el [
#i HMS = Basin Model = Subbasin Editor

Parameters  Simulate

Subbasin Subbasin Mame : |Subbasin-4 Area (sg, mi,) 0,86

X Description : | J

Eeach

A

Reservoit Loss Rate |Transfurm| Baseflow Method|

0 Method: |InitiaIfCDnstant d

Jurc tion

G

Dirrexsion

Source Initial Loss {in): | Imperdousness (%) |00

M HMSE « Basin Model = Junction Editor
Halp

Junction Mame: ['-'-'ea'. Eranch B

Dhecri plion | J

(] 4 | Apgly | Cancel | Apply Cancel
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¥ HMS = Basin Model —- Castro_inha

File Edit Parameters Simulate  Miew Map  Help

AIENEY DL = (152 EIIE

Elements

¥ HMS = Basin Model = Bouting Beach

Reach Mame : |Heach—2

Description | _|

Routing Method |Mu5kingum hd
Muskingum K Chr) |III.E
Muskingum = 0.z

Murnber of Subreaches 1 i

] | Apply | Cancel |
|Ua|ue for Muskingum "% (dimensionless), Range Oto .5

SELECT: Click to select an object, drag to
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M HMS = Project Definition

File Component Data  Mew Tools  Help

Project Mame :

Description :

Cormponents
Basin Model

Castro_inha

Precipitation Gages,,,

Discharge Gages,..

User-Specified Unit Hydrographs, .,

User-Specified 5-Graphs., ..

Soil Moisture &ccounting Units,

TFIELICUTUTO gL TYTUOET

Control Specifications

Component Description @ Exisiting conditions

Click component for description: double click to edit,

&

Ay

ol ol



M New Precipitation Becord
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- B

Help
Gage D : Fire Depi
Description ¢ |
Data Type | [
Units : | A
Location
DEG | kAN | SEC
Longitude

Latitude

f* Euternal DSS Record

O

" Manual Entry

Cancel

|Enter the Gage Mame,
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M DSS Pathname Select for Fire Dept |Z||E|[Z|

055 File: |CthmsprofCetro_inhaWCASTRO, D55 Browse,

Fathname: |//FIRE DERT////GAGES

AiallB-1/PRECIP-EXCESS/ 16 AN 1973/ AMIN/CURRENT,/

/SUB-1/PRECIP-INC/ 1B AN 1973/8MIN/CURRENT/
//SUB-1/PRECIP-INC/ 1B &N 1973/8MIN/FUTURE/
Generate | | //SUB-2/PRECIP-EXCESS/ 164N 1973/BMIN/CURRENT/
et //5UB-2/PRECIP-EXCESS/ 164N 1973/8MIN/FUTURE/
//5UB-2/PRECIP-INC/ 1B AN 1973/8MIN/CURRENT/
//5UB-2/PRECIP-INC/ 1B 4N 1973/8MIN/FUTURE/

AralB-1/PRECIP-EXCESS A1RIAN TSP 3/AMIN/FUTURES J

ASUB-3/PRECIP-EXCESS 164N 1975/EMIMNCURRENT S f
Filters
| B: | C: |precip=
0: | E: | Foo

()4 Spply | Cancel




B New Precipitation Becord

EBX]

Set time parameters usi

Help
Gage |D : Fage 1
Description @ |
Data Type : |Incrementa| Precipitation j
Units : Inches -]
Location
DEG | Al Help
Longitude
Latitude
" External D55 Record S

oK

|Enter the Gage Mame,

Start Date ¢ |16.Jan 19
End Date :  |16.Jan 19
Tirrl

]i4

|Enter an ending time,
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Help

Gage D Gage 1

Description |

]

Date Tirme

Incrernental F'ren:iﬂ

inches J

16 Jan 1973
16 Jan 1973
16 Jan 1973
16 Jan 1973
16 Jan 1973
16 Jan 1973
16 Jan 1973
16 Jan 1973
16 Jan 1973
16 Jan 1973
16 Jan 1973

16 Jan 1973
1R lan 1072

03:00
03:05
03:10
03:15
03:20
03:25
03:30
03:35
03:40
03:45
03:50

03:55
M4+

04

Feget Time
FParameters
Flot

_ Pt |
~

Spply | Cancel

|Enter the name of the gage




B HMS = Project Definition
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File Cormponent

Project Mame :

Description :

Components
Basin Model

Castro_inha

Miew Tools  Help

Precipitation Gages, .,
Discharge Gages,.,

User-Specified Unit Hydrographs. .,

User-Specified 5-Graphs...

Soil Moisture Accounting Units,

Contral

B HMS = Discharge Gage Manager

Edit Miew Help
Gage D |HILT£| Cescription J
Gage 1
File :
Pathname :

¥ HMS = Data Editor
Help

Gage |D

Description :

Gage

Date

Tirne

Incremental Preci « |

inches J

16 .Jan 1973
16 .Jan 1973
16 .Jan 1973
16 .Jan 1973
16 .Jan 1973
16 .Jan 1973
16 .Jan 1973
16 .Jan 1973
16 .Jan 1973
16 .Jan 1973
16 .Jan 1973

16 .Jan 1973
16 lan 1077

0z:00
03:05
0310
0315
03:20
03:25
03:30
0335
03:40
03:45
0350

03:55
nA+nn

Close

I,

hd
Apply

]

Feset Time
Parameters

Plat |
L

Cancel

|Enter the name of the gage
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Precipitation Model 74

B HMS = Project Definition M =1E3
File Component Data  Miew Tools  Help
Basin MModel » Qpen
Pri Meteorologic Model J [y ‘
Control Specifications  » Delete
ECIL:-II'J!.IUII . I J
Irmpaort
Components
Basin Model Meteorologic Model Control Specifications

Castro_inha

B HMS = New Meteorologic Model

Meteorologic Model : |Gagelits

E2X]

Compaonent Description @ Exi Description | Thiessen weights ; 10 min datd

Click cormponent for description: di c#hmsproj#Cstro_inha

|7Direct|:|ry where meteorologic model will be stored

] Cancel

|See User's Docurnentation
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B HMS = Meteorologic Model Z E|[g|
File Edit Help
teteorologic MModel: Gage'its Subbasin List |
Description: | Thiessen weights ; 10 min data J
Precipitation |
Method : | User Hyetagraph |
Subbasin | "Gage” ID B

B HMS » Meteorologic Model = Subbasin List EllEIfXI

Edit Help
Meteorologic Model: Gageiits
&dd subbasing Subbasin [ =]
J fromn basin model Cubbasin-1
; Subbasin-2
Castro_inh -
| Castra_inha =l Subbasin-3

0K, &pply Cancel £dd Subbasin-4

Delete Subbasin
From Meteorologic Model

Delete =
o _ fedly [ Cancel |
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Recordings £d

Total Storme &8

B HMS = Meteorologic Model

Precipitation

&Add Gage

Recording

&dd Gage

Total Storm

EBX

Eile Edit Help
Meteorologic Model: GageWts subbasin List |
Description: |Thiessen weights & 10 min data J

Method |L|ser Gage Weighting |
* Gages " Subbasins T Weights
Gage Total-Starm Index Precip
Gage ID Type Depth (in) (in) B
Fire Dept R
Proctar schoal MA 1,92
Sidney School MA 1,37

OF. Apply Cancel

... [)E)X]

nage for
led.
an

||
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B HMS + Meteorologic Model
Eile Edit Help

Meteorologic Maodel: Gageits

EEX]

subbasin List

Description: |Thiessen weights @ 10 min data

Precipitation |

|

Method : |Llser Gage Weighting hd
" Gages " Subbasins + Weights
Subbasin : Subbasin-d |
Total Storm Temporal
Gage D Gage Type Gage Weight Gage Weight J
Fire Dept R 0.8 1
Sidney Schoaol A ne

(]4 Apply

Cancel
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Control Specification A}5 Y =

B HMS = Project Definition

3
4

File Component Data  Miew Tools  Help
Basin Model
Prl  Meteoralogic Madel
Caontrol Specifications
DEbLHpUUH- |
Components
Basin Model

Component Description

Click component for descrip

Castro_inha

M HMS = New Control Specifications

Open

Delete

Meteorologic Model Control Specifications

Gage'iits

E0X]

Contral Specs @ |Jan 73

Description |Storm pf 16 January 1973 J

Directory where control specification will be stored
|7 cHthmsprojWCstro_inha

] Cancel

|See User's Docurnentation
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B HMS = Project Definition M =13

File Component Data  Miew Tools  Help

Froject Mame : Cstro_inha

Description : | J

Components

Basin Model Meteorologic Model Control Specifications
Castro_inha « (Gageits & Jan 73

Component Description @ Exisiting conditions -

Click component for description: double click to edit,




23 317

M HMS = Basin Model —- Castro_inha

Bun Configuration
‘\ iﬁ? @)\ G)\ Run Manager

Elerments Compute <Run 1>

) # #4 INHA Univ.

1Run1

XH! Ol H =
FHR

Subbasin-1
= 1
Subbasin-3
5|n
RS
Y Junction-1

b
SELECT: Click to select an object, drag to mave the abject C:Jan 73
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B HMS = Bun Configuration
File  Help

Run ID ¢ |Run a

B HMS = Project Definition

File Component Data  Miew Tools  Help

o =1(ES

Froject Mame : Cstro_inha

Description : | J

Components

Basin Model Meteorologic Model Control Specifications
Castro_inha « (Gageits & Jan 73

Component Description @ Exisiting conditions -

Click component for description: double click to edit,

]9 Apply Close

|Enter & narne for this Run,
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B HMS = Basin Model —— Castro_inha
Eile Edit Parameters BEillELE

Bun Configuration
\ {fr? G')\ (9\ Run Manager

Elements Compute <Aun 2>

Subbasin-4
E ubbasin

Subbaszin-2
E ubbasin

gSubbasin—l

?sin—a
Wik

Y Junction-1

»
SELECT: Click to select an object, drag to move the object C:Jan '."3
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B HWMS = Summary of Besults E@@

Project: castro Run Marme :© Run 2

Start of Run ¢ 16Jan?3 0300 Basin Model @ Castro 1

End of Run : 161an73 1255 Met, Model 1 Gage'Wts

Execution Time | 160ct04 2207 Contral Specs @ Jan73

Hydrolagic Discharge Tirne of Tatal DrainagEJ
Feak Volume | Area

Elernent {cfs) Peak {ac ft) | (zq mi)
Subbasin-3 a0a, 93 16.Jan 73 ORER 97 128 2170
Reach-2 161,37 16.Jan 73 1120 96,083 2,170
Subbasin-4 121,74 16.Jan 73 OBRO0 36,679 0,960
West Branch 24299 16.Jan 73 OBROD 132,73 3,130
Subbasin-1 162,20 16.Jan 73 OBER  R1,975 0,860
Feach-1 153,51 16.Jan 73 0730 1,203 0,860
Subbasin-2 171,96 16.Jan 73 ORER  RA 745 1,520
East Branch an4, &2 16.Jan 73 0720 109,95 2,340
Cutlet R40, 72 16.Jan 73 ORER 242 BB B.RI10
4| | |

Print Close |
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¥ HMS = Basin Model —- Castro |
File Edit Parameters Simulate  Miew Map  Help

LSRICRICY LR [Emn| (eASAIPE L= e

Subbasin-1

=
| 16.Jan73 |
Eubbasin
0300 D400 0500  DGOD OFD0  DBOO 0900 1000 1100 1200 1300
ono4 1 L 1 " 1 "
% E ] Lo
Eeach om 3 | | |
A Mr——T T T T T T T T T
Resersmir E . . . . . . . . . F ‘
150 4 . . . T -
Tunction & 1 r ! Surnrmmary Table
5 100 L Time-Series Table
Q| i
Disrersion 5I:I—- [
J _-'_F'_.'_,_—l—": |E s
Souzce 1] 4 I 4 I 4 1 4 I 4 I 4 I 4 I . I ’ 1 ’
0200 0400 Q500 DBDD Q700 O0SDO 0900 1000 1100 1200 1300
| 1filan7 |
Sink
i fplal Fiscipilaliaon — RaEwl D Bazin. Caxzlig !
I-]EC — Loaa Fun . Fun 2 E—
mlﬁ ——— Tubbzzin-! fimm . 1a0c O+, 22.03
Print | Cloge |

=l
| 2

4]
|SELECT:CHcktnsemctannhmct[ﬂagtnrﬂnuethenhmct B:Casnu1| Fageits |C:Jan?3|:Hun2







} & ¥4 INHA Univ.

1.
LOES [REE Clark®"s Parameter Baseflow Parameter
Parameter
Area
( (km?) Time of St Threshhold
SCS Curve ime ot orage Initial Q Recession reshno Q
Number Concentration |Coefficient (cms/km?) Constant (ratio-to-
(hr) (hr) peak)
923.8 78.3 5.51 6.30 0.12 0.034934 0.1
1069.3 84.5 6.68 7.23 0.12 0.034934 0.1
709.9 87.7 1.37 1.81 0.12 0.034934 0.1
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2.
From To Method NIMIEELF ©1f Routing Parameter
Subreach
- : Muskingum K = 0.77
Muskingum 1 Muskingum x = 0.2
3.
0.8394 0.1606
0.505 0.061 0.424 0.010
0.5973 0.4027
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project .

Cormponernt  Data  Wiew  Tools  Help

o BewPrject.,
Open Project ,,,

Save Project

Copy Project ,,, """‘I
Bename Project .
Delete Project ... porologic Model Control Spaciiications

Project Attributes o : o
Irmport HEC-1 Flle ., ;::

Exit Chils ﬁ:

100y thr

t—iEn[:'ME- ?ﬂ;r &l

-MOME- =l

Click component for description: double click to adit,




.ﬂ HMS = New Project

-,

X
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Project : |soyang

Description : |workshop-soyang

Directory where project files will be stored :

|C¥thmsprofWsoyang

Ik Cancel

]
Browse, ., |

Help |

Enter directary where project files will be stored,

Browse

Project

Project

=0 ZokE2

2

Location for renamed project

LH 2M

IR ERD (A

e 2T OIA3 ()

< MEDIA (D)

e 20123 (ED

e 2T OIA3 (F

2, DVD ERHIIE (5
-, CD-RW E2H0IE (HY)
L, CDERHIE (1
o 28 2M

P D] 2

e e R R i = =

I
a
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soyang project ;

, project Components .

~J HMS = Project Definition g@

File Component Data  Miew Tools Help
Project Mame | soyang
Description |wnrkshnp—snyang |
— Components
Basin MModel heteorologic Model Control Specifications
Cormponent Description @ — |
Click component for description: double click to edit,




;ﬂHMS-FmIa(:t T T

Hew Praject ...
Open Project .,
Save Project

Copy Project .,

Delete Project .
Project Atiributes

EBename Project ..

Exit

sayang
100y
1ifton
=HIOME-

Impos HEC-1 File .

CiH+3)

File. Component Data  Wiew Tools  Help

eorologic Maodeal

Control Specifications

Click component for descriplion: double click to edit,

) # #4 INHA Univ.

LB File - Project Attributes :

- | Z]HMS = Project Atiributes

BEx]

Eile

Units

Metric

Metric

Help

Project | sovang

Description |wnrkshnp—5wang

— Basin MMaodel

]

Basin Defaultsl Basin Dptinnsl fet, Defaults | Met, Dptiuns| Units |F'r|:|jec:t Dpti*_l_’l

& Systern International (hMetric)

1,5, Custarnary (Enalish)

Data

— Meteorologic MModel

* Sustern International (hetric)

1,5, Custarmary (English)

[ &pply these settings to new projects

0K, |

Cancel |
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e ]
File  Component View Tools Help
Precipitation Gages...
Project Marma : Discharge Gages..,
Description User-Specified Unit Hydrographs,,, ._._.I
User-Specified S-Graphs...
— Companents o i
Baszin Model Soil Moisture: Accaunting Units. . Confrol Specificatlons Data - P recCi p |tat|0n

data ]
Component Description iJ
Click component far description: doubla click to edit,
el
Gage ID : [Gage ¥
i
Edit  Miew Helo Drscion: |
= H Iri | Presci -
Gage ID ml Descriofion Data Typs [ cremerial Preciphation j
T Urits : [inches |
Lealian
= T SEC
Lorgitude
Latifude
Ll ¥ |
. ™ Extemal ['55 Record I* Manual Entry
T
Pathnama :
Qk | Cancel
_ Cloze |
! {[Erier iz Gage Rame,
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‘=d Hew Precipitation Record =Jo&d
Help
Gage ID : |sh
Description @ | J
Data Typa ! |In|:r|arnan1=| Precipiation =]
Units : |M|Iirna15r5 ﬂ
— Locafion
DEG | M | SEC
Longitude
Latitude
™ Extemal D85 Fecord i+ Manual Entry
(] | Cancel |

||Er'mar the Gage Mame

Start Date :
End Date
Start Time
End Time

23augl1995

: 27augl1995

- 0000

- 1100

1Hour

/ “OK”

Time Interval :

5
Gage ID “sh” ,
Data Type Incremental...
Units Millimeters
HOKH

2 HMS « Time Parameters for sh
Help

Sed lime paramelers using Conbod Specifications © =]

Start Date :  [ZZaug 1555 atart Tinm ; ||II]]

Ened Date = g | End Time : [1T00
Time Inferead © |1 Hour =|
(0] 4 | Cancel |

MEntm an ending lime,
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Gage ID : sh ,

Gagem | AME Descripton -1 Time Interval : 1Hour
sh THOH
gage :

- mm .
Pathramss -
‘m
Cloze | Help
: GagelD:  sh
Description : | ||

Date Time

Aug 1995 0200
Aug 199 0300
- Aug 19985 HaN
Aug 199 0500

i fug 198 D60
Incremental Precip mm A e
Aug 196 0300
fug 199 1300
Aug 196 10:00
Aug 1995 1100

“OK” A 10GE 19400

(1] 4 | Apply | Cancel ]

= e == = = = = =
X
9

([Enter the rrementsl precip




) # #4 INHA Univ.

Gage Data

Source
Latibude, Longiude

Descriplion ij

Delete Gage

kil

File
Pathname :

Closa |

data

4
Edit — Add Gage

rm

Halp
Gage D : [ar
Dezcripton = |
Data Tyoe ©  |Incremental Precipitsfion =
Uit : |MaSmeters =
Locatian
DEG [ mm SEC
Lomngitude
Laftude

" External DSS Record

ak. |

= panual Entry

Cancel |

[Enter the Gage Mame.




.ﬂ HMS = Precipitation Gage Manager

BEX]

Edit Wiew Help

[

Gage D |HILT,~:Z| Description

sh THOUR
hr THOUR
ii THOUR
chang THOLUR
chun THOUR
<

File Cithmsproj®soyangsoyang, dss

Pathname @ //SH/PRECIP-INC//THOUR/GAGE/

Close |

ple

) # #4 INHA Univ.

“Close”

data
Gage ID

View

)
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Project Mame | 00
R o Data — Discharge Gages..
lser-Specified 5-Graphs,,,
— Components —
Basin Model Soil ioisture Accouniing Units... Confral Speciilcatons
Component Dascription : il .
~= MNew Discharge Record uw
Hel
Click component for description: double click to adit, oo

Gage D : |snyanq
Description @ | |

Data Type : Discharge

Inits ICuhic Meters per Second LI
— Location
DEG 1§ =EC
Longitude
. Latitude

Units : Cubic Meters per Second
" Ewternal D55 Record  Manual Entry

k. | Cancel |

|Enter the Gage Mame,
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< HMS « Project Definition

Jo&d

Eile JESTIRONAM] Data_ View Tools | Helo

| Basin Model

Component — Basin Model — New

/o

|| Basin Model P Opsn
P“i Mefearologic MModel  # Mewr
Dei '_Q-nn!rnl Sp:er:ilicaljngs l; Dealate
n
[~ Compenents Impo ;
Baszin MModel Meteorologic Model Control Specliications [
| Component Dascription ° 2
2 HYMS = New Basin Model
Basin [soyang
Description : |
Basin soyang
“OK” Basin Model

Directory where basin model will be stored
I_ Cthrmsprojfsoyang

] Cancel

See User's Docurnentation
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File Edit Parameters Simulate  Miew Map  Help

NOEE BO=E PRl EE

Elements

Basin Model

Subbasin
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NOEE BO=E PRl EE

Elements

Drag & Drop

Subbasin

Subbasin-1

o..lunctil:un—l

SN Suhhasin—E

subbasin-3
o Junction-2
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Reach-1
drag& drop

Junction-1

o e Junction-2
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LEICNEY IO 1y

Elerents

Subbasin-1,
Subbasin-2,
Subbasin-3,

s~ | Subbasin-2

Junction=2 & .

Connect

Connect Downstream
Delete Connection

: Downstream
Observed Flaw .., |

Staguh[flﬁchargu Tal:ll.a . -

Duplicate Element
Delete Element

O EOyany O FTECTp [Tvo Conar o Huf
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FEile Edit Parameters Simulate  View  Map  Help

B pointer

Elernents +

m Subbasin-1

Junction-1

FReach-1
Junction-2 " | Subbasin-3

Subbasin-1
Double Click ]
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Help

Subbasin Mame @ [inbuk trea (sq, km.) |36

Dezeription : | __] -

Loss Aate |Transfurrn| Bazeflow Me1hm:|i

Miethod: ||nit'|a|,."'C|:| nstant vl
Green & Ampt
Initial Constant
SCS Curve Mo, S
Gridded SCS Curve Ma,
Defici/Constant

Initial Loss {rmm): [ E:;;Tv o B(x): [00

Gridded SMA
Mo Loss Rate

Constant Rate (mm/he: [
Loss Rate
SCS Curve No.
e ] ] Eesnceli ] .

See Users' Docurmentabion




) # #4 INHA Univ.

i
Babbesin Weme = [AEF
Dncription | [ ™ |

Loz Finin | Trapataen| Bacoow Matod]

Matheed! [BCE Curve hie. El

it Lo fmmil: | B imporviogn ¢ L0

BOE Ciave Me,t [T

1]

Besbibunids Mama | Jodsic

[hacripkion © |

Lesa Rk Tranwiorm |Bsatiow Metad|

Memgd: [k =

Frriape cowfienl

=8 | iy | Cancsl |
I'!:C:- L irve Furmber
CN
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