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Hydrus 1D —
samostatné ulohy

Opakovani okrajovych podminek
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Initial conditions

Richards eq.:
Matric potential / water content distribution




3

HIINNNnnnnnnnnnnnnnnnnnnnnnnnnninnnninnnnnninnninnian

Boundary conditions - Repetition

Water Flow Boundary Conditions 4

— Upper Boundary Condition

&+ Constant Pressure Head chmo VYSI(CI VYTOpCI
D Corcel_| hladiny "
" atmozphenc BC with Suface Laper . H @

" atmozpherc BC with Suface Fun Of ﬂl __-

" W ariable Pressure Head P ext |
" Wariahle Pressure Head Flus Hels |

™ Triggered lmigation

— Lower Boundary Condition
& |n Pressure Heads
™ |n water Contents

{* Constant Pressure Head

"mitial Condition

oniskant Flus
™ “ariable Pressure Head

" Var
Y ariable quH H PV
™ Free Drainage

" Deep Drainage I e.g. h = O cm
™ Seepage Face: h = -

" Horizontal Draing
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Boundary conditions

Water Flow Boundary Conditions 4

— Upper Boundary Condition

% Constant Pressure Head chmo VYSI(CI VYTOpCI

" Canstant Flus Cancel | thdlny @ h

" atmozpheric BC with Surface Layer .
" atmozpherc BC with Suface Fun Of ﬂl
" Wariable Pressure Head Mext |
N

™ “ariable Pressure Head/Flus Hels |

™ Triggered lmigation

— Lower Boundary Condition
* Constant Pressure Head
™ Constant Flus

& |n Pressure Heads
™ |n water Contents

"mitial Condition

™ “ariable Pressure Head 1
W ariable Flux - H PV

™ Free Drainage —
" Deep Drainage e.g. h=10-50cm

™ Seepage Face; h =

" Horizontal Draing




S

HIINNNnnnnnnnnnnnnnnnnnnnnnnnnninnnninnnnnninnninnian

Boundary conditions

. Zavlaha, postrik, vypar,
Water Flow Boundary Conditions 4 dé‘S'f

~ Upper Boundary Condifon—————————————————_ | 2T T T 9 q
* Constant Pressure Head =
" Corstant Flus Cerel | N
ME Laper

" atmozpherc BC with Suface Fun Of ﬂl
" Wariable Pressure Head Mext |
™ “ariable Pressure Head/Flus Hels |

Triggered lrigation

— Lower Boundary Condition
& |n Pressure Heads
™ |n water Contents

* Constant Pressure Head
{" Constant Flus

"mitial Condition

Y ariable Prezzure Head
™ “ariable Flux
™ Free Drainage

|
™ Deep Drainage

™ Seepage Face; h = NeprOpUSTné hranice (pOdIOiII)
" Horizontal Draing g-= 0 Cm/d
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Boundary conditions

Water Flow Boundary Conditions

*

— Upper Boundary Condition
* Constant Pressure Head
" Corstant Flus
[ .ﬁ.tmnsaheric BC with Surface LaHer
" atmozpherc BC with Suface Fun Of
" Yariahle Pressure Head
" Wariahle Pressure Head Flus
™ Triggered lmigation

Cancel |
Previous |
Mext |
Help |

— Lower Boundary Condition

™ Constant Flus

* Constant Pressure Head @ In Pressure Heads
™ |n water Contents

Initial Condition

" ariable Pressure Head
" Wariahle Flus

" Free Drainage

™ Seepage Face; h =

" Horizontal Draing

Dést + vypar
(proménliva intenzita)

Voda, kterd nestind
infiltfrovat, tvori vytopu
a infiltruje pozdéji

S

<

Voda, kterd nestihd
infiltrovat, odtéka jako
povrchovy odtok

Jednotkovy gradient — perkolace
do ,nekonecného* pddniho
profilu
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Boundary conditions

Water Flow Boundary Conditi x p g o
e BoEnashy Fonaions Rozhrani mezi pddou @
— Upper Boundary Condition

' Congtant Pressure Head OTm OSferOU
" Constant Flus Cancel | LO borc”-orni

" atmozpheric BC with Surface Layer . ° ,

" atmozpherc BC with Suface Fun Of ﬂl pUd Nl vzo rek
" Wariable Pressure Head Mext |
™ “ariable Pressure Head/Flus Hels |

™ Triggered lmigation

— Lower Boundary Condition
& |n Pressure Heads
™ |n water Contents

* Constant Pressure Head
™ Constant Flus

"mitial Condition

2 0 0 0 0 @
" ariable Pressure Head e 0 0 0 0 o
" ariable Flux © 0 0 0 o
™ Free Drainage

¢ Doos Drsinage Vyron podzemni vody (pramen) drendz

™ Seepage Face; h =

" Horizontal Draing
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Uloha 1 = infiltrace do laboratorninho vzorku

Sledujte rezim vytopoveé infiltrace do témér nasyceného

laboratornino vzorku. Uvazujte konstantni vytopu na povrchu o m
7 7 . 3 L
hloubce 1 cm. Vytopovy experiment trval 4 hodiny.

- Pocdatecni podminky: konstantni h = -8 cm
_ , . . 40 cm [9)
- Okragjové podminky: definujte sami 1

- Hydraulické charakteristiky:
« Or=0,078 cm3cms3

« 0s=0,43 cm3cm? ~ @

o = -1
. (r: _ ?'226 4% rbotmm

e Ks=86cmd!
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Uloha 1 = infiltrace do laboratorninho vzorku

AT

1. Za jak dlouho zacne vytékat voda ze spodniho okraje? oK Q’;/
2. Jak se zméni hmotnost celého vzorku po 4 hodindch

experimentue
3. Vykreslete prObéh postupu cela zvihceni (vyberte vhodné 40 cm 0

casove kroky, abyste rezim infilfrace dobre demonstrovali) 1
4. 7a jak dlouho dorazi Celo zvihceni do hloubky 33 cm?

Vykreslete.
5. Jak byste Ulohu modifikovali, kdyby infilirace probihala v terénu N

(do pudniho profilu)2 N

« Bylo by mnozstvi infilirované vody (za 4 h) vyssi nebo nizsie O Ibotiom
kolik?e
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Uloha 2 — privalovad srdzka

Simulujte dynamiku vodniho rezimu béhem casti vegetacni sezony.
Zavlazované pole se zeleninou, v mirném svahu. Relativné brzy po
pravidelné zavlaze (pomoci postrikovace) nastal kratky intenzivni
dést.

- Pocdtecni podminky (méfené h pomoci tenzometrd):
- Na povrchu: -400 cm
- 1 mpod povrchem: -300 cm
- Rezim zavlahy:
- Zacdtek v 7:00
- Konec v 8:30
- Intenzita T0 mm/h
- Privalovad srazka
- Zacatek v 9:00
- Doba trvdni 15 min
- Intenzita: 30 mm/h
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Uloha 2 — privalovad srdzka
PUdNi profil

- Simulovand hloubka 100 cm
- 2 pudni horizonty:

0 35 0. 40 0.012
-_ 35 - 100 0.003 IEI.E-
- Vegetace:

- Hloubka kofenové zony: 45 cm (uniformni distribuce)
- Libovolnd zelenina
- Potencidlni evapotranspirace: 6 mm/d (evaporaci zanedbeijte)

Zvolte vhodné délku simulace, tiskové Casy a observacni body (prectéte si
otdzky)
POZOR NA JEDNOTKY!
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Uloha 2 — privalovad srdzka

1. Vyneste kumulativni infiltraci v Case. Porovnejte infilfrované

mnozstvi vody s celkovym objemem zdavlahy a srazky

Jaké hloubky dosdhlo celo zvihceni okamzité po konci srazky?e

Vyneste a porovnejte vihkostni profily (vihkost vs hloubka) pred

zAvlahou, po zavlaze, po srdzce

4. Nastal povrchovy odtok (s pripadnou erozi pudy)e Pokud ano,
jaky podil srazky a jaké mnozstvi vody odteklo po povrchu?

5. Uvazujte, ze zemédélec zkontroloval predpovéed pocasi a
zAvlahu nezapnul. Zabrdnil tak vzniku povrchového odtoku?e

6. Uvazujte scéndr pole na roviné (dojde k vytopé) a intenzitu
desté 100 mm/h. Jakd je maximalni hloubka vytopy? V kolik
hodin bude vsechna voda zainfilfrovana?

e

Pro zodpovézeni viech otdzek je nutho model modifikovat a spoustét
opakované
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