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HYDRUS 2D — uvod a ilustrativni
uloha
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Advekcné disperzni rovnice (jak je zavedena v HYDRUSu 1D):

Sink (flow) Reactions (decay/rozpad)
dc dps O ( dc dqc ‘ |
+ =— EID—)—— —Sc.— uy,Oc — ups + 7,0 +vp
ot  dt oz \ oz 0z ‘ “
C - solute concentration in liquid phase
s — solute concentration on solid phase
e Equilibrium adsorption:
Molecular diffusion coef. Long. dispersivity (input)
D= Al B B
= T —
Dispersion coefficient D=Dyt+ |v|\ § = kgcP/(1 +ncP)

Tortuosity factor ~ Mean pore velocity Distribution coeff.
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Diskretizace domeény v 1D

Real domain:
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Diskretizace domény v 1D

Top boundary node

) <—— Node / uzel
1D domain:

Element

Boftom boundary node
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Diskretizace casu

TIME:

[ |
\ 1.end

At

max

Top boundary node

SPACE:
<—— Node

Element

Boftom boundary node
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Diskretizace v 2D

boundary node
boundary element \ . rooft zone (sink|

element

node
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Pocatecni podminky

Richards eq.: ADE:
Rozlozeni saciho tlaku / vinkosti Pocdtecni rozlozeni koncentrace
h,=-400 cm \/

c,;=0 mmol
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Okrajové podminky - opakovani

Water Flow Boundary Conditions >

— Upper Boundary Condition

% Constant Pressure Head ZnOmO VYSkO VYTOpOVO InfllTrOCG
o Gl Corcel_| hladiny "
 Atmospheric BC with Suface Layer i H @

© Atmospheric BC with Suface Bur O ﬂl _—'

™ Variahle Pressure Head Mext |
™ Variahle Pressure Head/Flus Helfs |

[T Triggered ligation

— Lower Boundary Condition
" |n Pressure Heads
™ |n\Water Contents

% Congtant Pressure Head

" Initial Conditian

onizkant Flus

" Variable Pressure Head

I . Q
W ariable !:Iu:-: ! H |C1d|l’1C1
" Free Drainage

" Deep Drainage — pOdzemnI VOdy
" Seepage Face; h = - e.g. h=0cm

" Harizontal Draing
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Boundary conditions

Water Flow Boundary Conditions >

— Upper Boundary Condition

& Constant Pressure Head Znémé Vygk(] VSI/TODOVéI infi”rcce

" Constant Flux Cancel | thdlny (D h

 Atmospheric BC with Surface Layer i
= astmospheric BC with Surface Fun OFF ﬂl
" Variable Pressure Head et |
[

" Variable Prezsure Head/Flux Helfs |

[T Triggered ligation

— Lower Boundary Condition
" |n Pressure Heads
™ |n\Water Contents

% Congtant Pressure Head
" Constant Flus

" Initial Conditian

™ “ariable Pressure Head 1
“ariable Flux 1 e
. Hladina
" Free Drainage d , d
" Deep Drainage podazemni voay
" Seepage Face; h = e.g. h=0cm

" Harizontal Draing
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Boundary conditions

N Zavlaha, dést, vypar
Water Flow Boundary Conditions >

— Upper Boundary Condition

& Constant Pressure Head
" Congtant Flu Cancel |
ME Layer i

= astmospheric BC with Surface Fun OFF ﬂl
™ Variahle Pressure Head Mext |
" ‘ariahle Pressure Head/Flus Helfs
— |

Triggered lrrigation

— Lower Boundary Condition
" |n Pressure Heads
™ |n\Water Contents

% Congtant Pressure Head
" Conztant Flus

" Initial Conditian

“ariable Prezsure Head
" Variable Flux
" Free Drainage

|
" Deep Drainage

" Seepage Face; h = NeprOpUSTné hranice (Skél(])
Horizontal Draine =
. ag=0cm/d
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Boundary conditions

Dést + vypar(s
proménnou intenzitou)

Water Flow Boundary Conditions >

— Upper Boundary Condition e o 0 o © e © © B L,
& Constant Pressure Head e © © © © e © © VOdO ’ kTerO neSh hO
" Constant Flu Cancel | Z a e o o ° o0 00 infiltrovat, odtékd jO ko
[ Atmnsaheric BLC with Surface LaHer i .\/O.d(], kfer(]o ne,Sh,hO q povrChOV)'/ od.l.ok
 Atmospheric BC with Suface Fon OFf ﬂl |nf|”rOVOT, ZUSTOVO
" Variable Pressure Head Mext | ZAC hyc ena na Semmm 0 00—
" “ariable Prezsure Head/Flux Help | povrchu a inﬁ”‘ruje

[T Triggered ligation pOZd éJI 7C

— Lower Boundary Condition " Initial Conditian

" |n Pressure Heads
™ |n\Water Contents

% Congtant Pressure Head
" Constant Flus

" Variable Pressure Head
" Variable Flux

" Free Drainage
" Deep Drainage

" Seepage Face; h =

" Harizontal Draing

: Jednotkovy gradient — voda
protékd do polonekonecného
pudniho profilu pod doménou
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Boundary conditions

Water Flow Boundary Conditi > , . o
Srer ot Betndsly Fendiens Rozhrani mezi pddou @
— Upper Boundary Condition

* Constant Pressure Head OTmOSferOU
" Constant Flux Cancel |

 Atmospheric BC with Surface Layer i

= astmospheric BC with Surface Fun OFF ﬂl
™ Variable Pressure Head et |
" “ariable Prezsure Head/Flux Helfs |

[T Triggered ligation

— Lower Boundary Condition
" |n Pressure Heads
™ |n\Water Contents

% Congtant Pressure Head
" Constant Flus

" Initial Conditian

" Variable Pressure Head e 0 0 0 0 o

" Variable Flux O ¢ ¢ o 0

" Free Drainage o , , , s~
¢ Dosp Drainage Neporuieny Vyron podzemni vody drendz
" Seepage Face: h = pudni vzorek

™ Harizontal Draing
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Infiltrace z prikopu do domény s nepropustnym podozim

S0cm 30 cm

100 cm

100 cm O
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Infiltrace z prikopu do domény s nepropustnym podozim

Prikop byl naplnén vodou do vysky 8 cm.

Initial conditions: pressure O cm at the lowest point of the domain, the
rest in equilibrium

Boundary conditions: no flux — vSude mimo prikop a drendz

Duration: 50 days s e
| T T
|
PUda: |4 #
svrchni horizont: loam, 100 em Loam
spodni vrstva: sandy loam
Sandy loam

500 cm
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Transport:
1. Simulujte Sifeni konzervativniho traceru,
rozpusténého ve vodeé v prikopu po dobu 1 dne
a koncentraci 5 mg/cm?.
2. Uvazujte Iatku B, kterd se nachdzela v doméné
(umistéte kontaminant libovolné mezi prikop @
drendz). Kd = 1.1, conc. 10 mg/cm?. | Sem Soem

Dispersivity (v onou smerech): 40 cm

Topsoil bulk density: 1.28 g/cm?, bottom 1.40 g/cm3 e Loam

Print information: vyberte 500 tiskovych ¢asu, s
krokem 12 h Sandy loam

Flowing particles: viozte 5 — 15 Castis(nékolik pobliz O
prikopu, zbytek libovolne) L

500 cm
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Otdzky

a/ Sledujte, jak probihd plnéni domény vodou a
jak se pohybuji obé znecistujici Iatky.

b/ Identifikujte mista s nejvyssi rychlosti proudéni. Com oo
c/ Jaké mnozstvi vody a sledovanych latek se do | v i‘“
domény infilfrovalo a doméno opustilo drénem o Loam

po 10 a 50 dnech?

q/ Kolik kontaminantu zustalo v doméné na konci Sandy loam
simulace?¢

500 cm
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