Zadanie 3

V prostredi HEC-HMS vytvorit’ jednoduchy model povodia, zoznamit’ sa s jednotlivymi ¢ast’ami
modelu, simulovat priebeh zrazkovej udalosti.

Ulohy:

1) Vytvorit samostatne novy HEC-HMS projekt s jednym subpovodim;

2) Zoznamit sa S0 zakladnymi vstupmi a vystupmi modelu HEC-HMS;

3) Spustit’ simulaciu pomocou HEC-HMS a interpretovat’ vysledok;

4) Vytvorit’ stbory HEC-HMS .hms file, .basin file, .met file a .control file.

2x 50 minut

Vstupné data: zrazkové uhrny v mm
Plocha povodia: 10 km2

Cislo CN : 75

Casovy krok: 60 minutes

Krok pre simulaciu 15 minutes
Simulation Start Time: 01Cer2018 09:00

Metody:

Inputs Loss Method: SCS
Transform Method: SCS
Baseflow Method: None

1) Nainstalujte st HEC-HMS 4.3 (celkovy ¢as inStalacie nezaberie Standardne viac ako 2 minuty)
2) Otvorte program
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3) Vytvorte novy HEC-HMS projekt

. B Create a New Project ®
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4) Wtvorte BASIN MODEL

Model povodia predstavuje fyzikalny opis povodia v projekte HEC-HMS (doplneny o polohu a
d’alsie parametre FG). Najprv je vytvoreny model prazdneho povodia a potom je naplneny vSetkymi
potrebnymi informaciami, ktoré st potrebné k uplnému popisu povodia. Okrem zaclenenia
charakteristického popisu povodia, model tiez zahfia informacie o matematickych metodach (alebo
rovniciach), ktoré budu pouzité pri simulacii hydrologie povodia a hodnét pre vSetky premenné v
tychto rovniciach. Ukazovatele sa nazyvaju parametre, pretoze zmenou hodndt tychto parametrov
modzeme zmenit’ vystup z modelu.

Components---Basin Model Manager --- New ---Create
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CVICENI . .
: i~} Basin Model [Basin 1
(1| |, Basin Models & [ I
Current basin models
Basin 1 Mew...
B2 Create A New Basin Model k4
Mame:| Basin 1
Components Compute  Results Description:| HEC HMS cviceni3 =
54 Basin Model Create Cancel
Name: Basin 1 [
Description:
Unit System: | Metric

Sediment: |Mo



Po vytvoreni nového BASIN1 sa aktivuji modré ikony v hornej liste.

5) Wtvorte Subbasinl

& Create A Mew Subbasin Element >
Mame : Subbasin-1
Description : HEC HMS cviceni3 -E

Po rozbaleni liSty Subbasinl vidim jednotlivé sucasti:
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Mo Surface
Initial and Constant
Clark Unit Hydrograph
Recession

Components Compute  Results

Tieto informéacie je mozné editovat’ pomocou editora komponentov a kazda znacka uvedena vyssie
stvisi s metddou vypoctu v povodi. Mdzete si to predstavit’ ako hydrologicky proces, a nésledne
musite vybrat’ rovnicu, ktord chcete pouZzit’ na simuléciu daného hydrologického procesu. Metoda
Canopy — intercepcia a evapotranspiracia v povodi, v naSom pripade ignorujeme. Metdda Surface
umoziiuje reprezentovat’ depresie v povodi — tiez nezahrnieme pre prva simulciu. Dal$ia metoda
umoziuje pouzivatelom reprezentovat’ straty (strata vody v dosledku do infiltracie) od zrazok.
Vieme, ze nie vSetky zraZky z povodia, niektoré z nich sa ,stratia® infiltraciou. Metdda straty
umoziuje uzivatelom modelovat’ tuto infiltrdciu pomocou réznych rovnic - pouzijeme SCS Curve.
Metdda transformacie umoziluje pouzivatel'om previest’ zrazky (po odpocitani strat) na streamflow
hydrograph. Zmente teda metodu transformacie na SCS Method Hydrograf. Opit budeme
ignorovat’ baseflow pre potreby cvic¢enia. Zadajte plochu povodia 10 km2. Pozor: Hodnoty pre
cvicenie st ilustracné !
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Mo Surface
SCS Curve Mumber
SCS5 Unit Hydrograph
Mo Baseflow
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\#44 Subbasin Loss  Transform  Options

Basin Hame: Basin 1
Element Hame: Subbasin-1

Description: |HEC HMS cviceni3 4
Downstream: | -Mone— )
=area (KM2Z) | 100
Latitude Degrees:
Latitude Minutes:
Latitude Seconds:
Longitude Degrees:
Longitude Minutes:
Longitude Seconds:
Canopy Method: | —None— ~
Surface Method: | —-MNone—

Loss Method:
Transform Method:

S5CS Curve NMumber
SCS Unit Hydrograph
—one—

Baseflow Method:

Po zadani vypoctovych metdod musime zadat’ ich parametre.
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\$4 Subbasin  Loss  Transform Options

CVICENI
Basin Name: Basin 1 = 4 Basin Mf:'dEIS
Element Name: Subbasin-1 E}EB Basin 1 .
Initial Abstraction (MM) |0

Mo Canopy
Mo Surface
SCS Curve Mumber
SCS Unit Hydroagraph
Mo Baseflow

*Curve Mumber: | 75

“Impervious (%) 0,0

Components  Compute Results

1% Subbasin Loss Transform  QOptions

Basin Name: Basin 1
Element Name: Subbasin-1

Graph Type: | Standard (PRF 454)
*Lag Time (MIN) &0

Control+S ---- Teraz ste vytvorili svoj prvy jednoduchy model subpovodia. Naplnime ho.



6) VWytvorte Precipitation Gage
Components --- Time Series Data Manager --- Precipitation gages --- New
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7) Stanicu naplite datami k zrazkovej udalosti a manualne uréite zaciatok a koniec zrazkovej
udalosti. Pozor: Hodnoty pre cvicenie su ilustraéné !
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Components Compute Results

£ Time-Series Gage  Time Window  Table Graph

Gage Name: Gage 1
*Start Date (ddMMMYYYY) |01Led 2000

*Start Time (HH:mm) 00:00
*End Date (ddMMMYYYY) |02Led2000
*End Time {(HH:mm) |00:00



Vizualne skontrolujte priebeh zrazkovej udalosti na grafe.
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8) Wtvorte meteorologicky model

File Edit View Components GIS Parameters Compute Results Tools Help

D = E] 5 k "f’ Q L%# (el q’ '%” ? E} —MNone Selected—-
CVICENT 4= Basin Model [Basin 1]
., Basin Models
E}&D Basin 1

(-1 Subbasin-1 i |
No Canopy PR .

—one Selected

B

I Mo Surface &% Meteorologic Model Manage *

5Cs Cu!'ve Nuan Current meteorologic models

SCS Unit Hydro|

Mo Baseflow

| | Time-Series Data

B Precipitation Gages
E‘Bﬁ Gage 1 |

EZ Create A New Meteorologic Model

Components Compute  Res| Name:| Met 1

Definujte parametre modelu a zadleite
subpovodie.

£ Time-Series Gage  Time Description:| HEC HMS cviceni| =
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Components Compute Results

38 Meteorology Model Basins  Options

Met Hame: Met 1

Basin Model Indude Subbasins

Basin 1 Yes

Mo
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&> Meteorology Model  Basins  Options

Met Name: Met 1
Description: |HEC HMS cviceni3 £=]

Unit System: | Metric w
Shortwave: | —None— w
Longwave:  -Mone— w
Precpitation: | Specified Hyetograph v
Evapotranspiration: | —MNone-— w

Snowmelt: | —MNone— v

Replace Missing: |Set To Default i
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Specified Hyetograph

Met Hame: Met 1

Subbasin Name Gage
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Control+S

9) Wtvorte Control Specification Manager
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=~ | Time-Series Data
=} Precipitation Gages Name:| Control 1

* W /2 Basin Model [Basin 1]

Description:| HEC HMS cvicenid =
Components Compute  Resul

Create C |
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10) Simulation Run .... Compute --- Create Compute --- Simulation Run (akceptujte

prednastavené hodnoty, lebo sa jedna o jednoduchy beh.

B2 HEC-HMS 4.3 [C:\...\Documents\ CVICENINCVICEN]. he
File Edit View Components GIS Parameters Compul

DS ES & Qd e F
-Il|_‘=n| 1ML} DU 1dee
[l 5C5 Curve Number
[l 5C5 Unit Hydrograph
‘..l No Baseflow
=~ Meteorologic Models
- Met 1
¢y Specified Hyetograph
=~ | Control Specifications
= | Time-5Series Data
= Precipitation Gages
Elﬂ% Gage 1
g 01€er2018, 09:00 - 018er2018, 15:0 v
< >

~

Components  Compute Results

% Control Spedfications

Name: Control 1
Description: |HEC HMS cviceni3 F=]

“Start Date (ddMMMYYYY) |01Cer2018
*Start Time (HH:mm) |05:00
“End Date (ddMMMYYYY) |02Cer2018
*End Time (HH:mm) | 12:00
Time Interval: | 15 Minutes ~
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O = & A d O e fé_*j ~Mone Selected-- Run: Run 1 v |35 B 0 &
i__CVI(;I;:uI‘aﬁDn Runs " 3 Global Summary Results for Run "Run 1" = [ E- [ =N
A Run 1 Project: CVICENL ~ Simulation Run: Run 1

{3 Global Summary
=114 Subbasin-1 StartofRun: 01Cer2018, 09:00
End of Run:  02er2018, 12:00
D Summary Table Compute Time:09Pro2019, 22:25:57

e ‘Ic';m;-Serles Table Show Elements: | All Elements Volume Units: @ FiE () 1000 M3
utriow

Basin Model: Basin 1
Meteorologic Model:  Met 1
Control Spedfications:Contral 1

Sorting: |Hydrologic -~

Precipitation Hydrologic Drainage Area Peak Discharge Time of Peak Volume
Cumulative Precipitation Element (kM2) (M3/s) (M)
Seil Infiitration Subbasin-1 100 37,4 01Cer2018, 11:45 3,82

Excess Precipitation

Comiilative Fyrees Pracinitatinn

Components Compute Results

Vysledok:

Z dnesného cvicenia odovzdajte nasledovné vystupy:

i) Exportujte hyetograph a popiste, ¢o graf predstavuje.

i1) Porovnajte a popiste vystup z jednej zrazkovej udalosti na hyetografe a kombinovanom grafe.
Zistite, aky bol odtok v modelovanom subpovodi; pripadne maximalny prietok. Ako dlho trvala
odtokova udalost’ na hydrografe? Koreluje odtok so zrazkami ?

iii) Pozrite si zakladné vystupy, ktoré Vam model pontika a kratko popiste, ¢o predstavuju.
Porovnajte ich s vystupmi z modelu Tifton. Mali by ste tak konkrétne vediet zhodnotit’ vSetky
stéasti zrazkovo-odtokovej udalosti.

iv) Aké su zakladné sucasti/komponenty zrazkovo-odtokového modelu? PopiSte na ¢o slazi a ¢o
obsahuje Basin Model/Meteorological Model/Discharge Model/Control Specification Model. Na
popis Casti modelu moézete vyuzit’ manual v 1S-e.

10



