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Vyuziti srazkoodtokoveho modelu HEC-HMS
na pracovisti hydrologické predpovedni sluzby
RPP CHMU Ostrava

RPP Ostrava
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* znazornuje a zjednodusuje procesy a jevy realného sveta
« komplex matematickych rovnic / programovy prostredek

HYDROLOGICKY CYKLUS \\u% g

\_j&, JJ,)',-\S Skupiny hydrologickych modelu:

"(J“J.‘,/N | I 1 1. Srazkoodtokové modely
2. Hydraulické modely
3. Erozni modely
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vyvoj v 90. letech

na RPP Ostrava od roku 2004

srazkoodtokovy semidistribuovany model

povodi je schematizované do tzv. orientovaného grafu
nema napojeni na GIS

neumoznuje existenci nékolika schematizaci

a meteorologickych modeld v jediném projektu
omezené moznosti importu dat
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@ & laALaska

Zména drsnosti

Poldry Kalibrace Update

Drsnost:
Infiltrace:

PODZEMNI 0B

I Grafika
Pritoky Dévka M&reni

Povodi: Bela
Acce: SIMULACE
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HYDROGRAMY
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produkt hydrologického centra Zenijnich inzenyrd Americké armady
(HEC-USACE - Hydrologic Engineering Centre - U.S. Army Corps of Engineers)

pokraCovatel zakladniho modelu HEC-1 vytvofeného v roce 1967

vyVvoj probiha neustalé

posledni verze HEC-HMS 4.0

model je volné dostupny (www.hec.usace.army.mil/software/hec-hms/)

obsahla dokumentace a podpora ze strany vyvojaru platformy HEC

pokrocCilé a zaroven prehledné grafické uzivatelské rozhrani

napojeni modelu na GIS (pfevazné vyhoda preprocessingu - pfipravy modelu)

editor dat HEC-DSSVue

velky vybér metod pro feSeni ztraty srazky na povodi, infiltrace, fizeni vody v koryté a
podzemniho odtoku

rychlost vypoctu

manualni i automaticka kalibrace

libovolny Casovy krok vystupu (minuta-rok)

rizné typy vysledkd simulace (v objemovych (m3.s) i ve vySkovych (mm) jednotkach
rozsahlé moznosti prezentace vysledku pro jednotlivé useky povodi (obrazky, grafy, mapy)
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HEC-DssVue

HEC-Dss Excel Data Exchange Add-In

RKo2aAd+mX BREO0S Qi
Tscénste A[Dscencr Y —|
-2 aprvky ! -
[=) B-Referentni stanice:
= = - g
i) E-Pruky scénse Nadi posiechi data | ] Aktuhi
[= F-Stanice scénafe
\..[Z] H-Technidks fada tprava Akt datum I Mistni as [ Hodin is...[Hodin pr
[=] 1Technicks faca (AT) Ostrava 15.05.2014 06:00:00 15.05.2014 07:00:00 49 L] cimp
(AT} Ostrava Becva 31.01.2014 06:00:00 31.01.2014 06:00:00 @ c:limpl
(AT) Cstrava Bela 31.01.2014 06:00:00 31012014 06:00:00 49 L cilimp
() Ostrava Morava 31.01.2014 06:00:00 31.01.2014 06:00:00 “ @ c:limpl
(&) Cstrava Odra 31.01.2014 06:00:00 31012014 06:00:00 49 L cilimp
() Ostrava Osoblaha 31.01.2014 06:00:00 31012014 06:00:00 4 e compl
|(AT) Cstrava manip Kruzberk 20.06.2013 06:00:00 20.06.2013 07:00:00 8 8 cilimp)
|(aT) Ostrava pritoky M4,Seg 20.06.2013 06:00:00 20.06.2013 07:00:00 “ @ c:limpl
(AT) Ostrava pritoky M5 20.06.2013 06:00:00 20.06.2013 07:00:00 49 L] cilimp
() Ostrava snih 02.08.2013 06:00:00 02.08.2013 071 “ @ c:limpl
|(AT) Cstrava snih Becva 02,08.2013 06:00:00 02.08.2013 07: 8 8 cilimp)
() Ostrava snih Bela 02.08.2013 06:00:00 02.08.2013 07:00:00 “ @ c:limpl
|(AT) Cstrava snih Morava 02,08.2013 06:00:00 02,08,2013 07:00:00 8 8 cilimp)
() Ostrava snih Odra 02.08.2013 06:00:00 02.08.2013 07:00:00 “ @ c:limpl
|(AT) Cstrava snh Oseblaha 02,08.2013 06:00:00 02,08,2013 07:00:00 8 8 cilimp)
Becva 10.10.2014 06:00:00 10.10.2014 07:00:00 240 8 c:\didatalsom,
10,10.2014 06:00:00 10,10.201407:00:00 240 L c\didatalsom
10.10.2014 06:00:00 10.10.2014 07:00:00 250 % c\ddatalsom)
(— 10.10.2014 0&:00:00 10.10.2014 07:00:00 240 - pRr——
Do)\ H9- - )¢ Bela - Microsoft Excel
G, L FETETTR
Doméi  Viofeni  Rozlofenistrinky  Vzore  Data  Revize  Zobrazeni | HEC-DSSData | Dopliky
= = |
et sk T ey Dt g Py 23
(- Retrieve by Group [ store by Group
en X Retrieve XY Store XY | HEC.DSS | HEC.DSS
File | 3 Retrieve byHeader parred Data | = Store byHeader  paired Data | Catalog | Info~
HEC.DSS Data Exchange
241 - £
A [ s [ c [ o E F G H | K L ™M
1 PartA: Bela Bela Bela Bela Bela Bela Bela Bela Bela Bela Bela
2 parte: MOHOLIBL MOSERABL MOCESEBL MOBELABL MOORLIBL MODLHOBL MOBISKBL MOADOLBL MOSTVRBL MOPISEBL 04313000
3 partc: PRECIP-INC PRECIP-INC PRECIP-INC PRECIP-INC PRECIP-INC PRECIP-INC PRECIP-INC PRECIP-INC PRECIP-INC PRECIP-INC FLOW
4 partD: 1Sep14 1Sep14 1Sep-14 1Sepl4 1Sep-14 1Sep-14 1Sep14 1Sep-14 1Sepld 1Sepld  1Sep-14
5 Partk: 1HOUR  1HOUR  1HOUR  1HOUR  1HOUR  1HOUR  1HOUR  1HOUR  1HOUR  1HOUR  1HOWR
6 PartF: 08s 085S 085S o8BS o8BS o8BS 085 {55 0BS 0Bs 0BS
7 Beg. Date: 30-Sep-14 30-Sep-14 30-Sep-14 30-Sep-14 30-Sep-14 30-Sep-14 30-Sep-14 30-Sep-14 30-Sep-14 30-Sep-14  30-Sep-14
8 Beg Time: 600 600 600 600 600 6500 6500 600 600 600
9 EndDate: 12-0ct-14 12.0ct14  12-0ct-14  12-0ct14 12.0ct14 12-0ct-14  12-0ct14  12.0ct-14  12-Oct-14  12-0ct-14  10-Oct-14
10 End Time: 600 600 600 600 600 600 600 600 600 600 600
11 |Units: mm mm mm mm mm mm mm mm mm mm m3/s
12 |Units: PER-CUM PER-CUM PER-CUM PER-CUM PER-CUM PER-CUM PER-CUM PER-CUM PER-CUM PER-CUM INST-VAL
13| 30.09.20146:00 0 0 0 0 0 0 0 0 0 0 341
14| 30.09.20147:00 0 0 0 0 0 0 0 0 [ [ 3.38
15| 20.09.2014.8:00 0 0 0 0 0 0 0 0 [ [ 311
16| 30.09.20149:00 0 0 0 0 0 0 0 0 [ [ 311
17 | 30.09.2014 10:00 0 0 0 0 0 0 0 0 [ [ 3.11
18 | 30.09.2014 11:00 0 0 0 0 0 ) o o [ [ 3.11
19 | 30.09.2014 12:00 0 0 0 0 0 0 0 0 0 0 341
20 | 30.09.2014 13:00 0 0 0 0 0 0 0 0 0 0 311
21| 30.09.2014 14:00 0 0 0 0 0 0 0 0 [ [ 311
22| 30.09.2014 15:00 0 0 0 0 0 0 0 0 [ [ 264
23 30.09.2014 16:00 0 0 0 0 0 0 0 0 [ [ 311
24 30.09.2014 17:00 0 0 0 0 0 0 0 0 0 0 3.11
25 | 30.09.2014 18:00 0 0 0 0 0 0 ) ) 0 0 311
26 | 30.09.2014 19:00 0 0 0 0 0 0 0 0 0 0 2.87
27 | 30.09.2014 20:00 0 0 0 0 0 0 0 0 [ [ 224
22 | 30.09.2014 21:00 0 0 0 0 0 0 0 0 0 0 3.11
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hydrologicka transformace
na povodi

Deficit and Constant

Exponential Loss

Green and Ampt

Gridded Deficit Constant

Gridded Green Ampt

Gridded 5C5 Curve Mumber
Gridded Soil Meisture Accounting
Initial and Constant

SC5 Curve Mumber

Smith Parlange

Soil Moisture Accounting

hydraulicka transformace

na povodi

Clark Unit Hydrograph
Kinematic Wave

MedClark

Snyder Unit Hydrograph

SCS5 Unit Hydrograph
User-Specified 5-Graph
User-Specified Unit Hydrograph

Change Metheod...

Komponenta, ktera pocita objem
odtoku. Jedna se o model

ztraty srazky na povodi formou
stanoveni efektivni srazky.

Change Metheod...

Komponenta reprezentujici
pfimy odtok z povodi.

zakladni odtok

Bounded Recession
Constant Monthly
Linear Reservaoir
Monlinear Boussinesg

Recession

Change Metheod...

Komponenta reprezentujici
zakladni odtok vody z
povodi.

rizeni odtoku
v koryté

Kinematic Wawve
Lag

Maodified Puls
Muskingurn
Muskingum-Cunge

Straddle Stagger

Change Metheod...

Komponenta reprezentujici
pohyb vody v otevienych
korytech.



& Forecast Curve Number Loss [Alternative 1]

Zone Curve Number Curve Number Initial Abstraction Initial Abstraction
) (M)
Zone Average Adjustment Zone Average
Zone 1 73.909161 18.10
Conpute RS
ﬁ}(_ Forecast Alternative II
Override Zone Subbasins Curve Number Curve Number Initial Abstracti Initial Abstracti
Name: Alternative 1 MM} M)
Description: | | Base Value Final Value Base Val Final Value

DSS File: |E:\nterni_proj_Bela\BelaHMs_0110'BelaHMS . dss REOWED 75.500000 75.500000 16.500000 14,850000 -
Basin Model: |BelaHMS R20W/20 72.600000 79.600000 13.000000 11.700000 H

Meteorologic Model: | Met 1 @ R7OWT0 58,500000 68, 500000 23,400000 21.060000

“Start Date (ddMMMYYYY) [15%12014 R.50W 50 72.100000 72,100000 19, 700000 17.730000

“Start Time (HH:mm) |08:00 RB0WSED 67700000 &7. 700000 24.300000 21.870000

(&
“Farecast Date (ddMMMYYYY) |24x12014 R140W140 72,500000 72,500000 19, 300000 17.370000
1200120 ©58.900000 68.900000 23.000000 20.700000
“Forecast Time (HH:mm) |05:00
1 R.100W 100 756.800000 75.800000 15.400000 13.860000
“End Date (ddMMMYY'YY) |26X12014
R150W150 70,400000 70,400000 21,400000 19, 260000 7
*End Time (HH:mm}) |0&:00
Time Interval: | 1 Hour [l
Loss Rate Config: |Pokus2
Transform Config: | Pokus2
Baseflow Config: | Pokus2 MOTE 40755: Kinematic wave volume check for reach "R40"

Inflow (cum): 4321 714,9819 Initial storage {cu m): 66 643,4235




exportuje vysledky simulaci pro jakykoliv element schematizace (na rozdil od

HYDROGu)
umoznuje separatni vykresleni primeho a podzemniho odtoku

povodi Bélé

zobrazuje hyetogram s barevné odliSenou efektivni srazkou
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» RozSifit HEC-HMS na dalSi povodi v pusobnosti nasi pobocky
» Odzkouset snéhovy model v nadchazejicim zimnim obdobi

* Modelovat povodi ovlivnené manipulacemi na VD

* Napojeni na HD? (predikce rozlivl) - komunikace s-o a HD modelu pies

spole¢ného spravce €asovych rad




,<Essentially, all models are wrong, but some are
useful.”

George E. P. Box, 1987



Déekuji za pozornost




