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Wat is ongespannen rekenen

m Engelste term UNCONFINED calculations

m Bij ongespannen rekenen is het doorlaatvermogen (transmissiviteit) van een modellaag
gelijk aan de doorlatendheid van de modellaag * watervoerende dikte

m Bij gespannen rekenen is het doorlaatvermogen (transmissiviteit) van een modellaag
gelijk aan de doorlatendheid van de modellaag * dikte van de modellaag
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Verschil in berekende gws ongespannen vs gespannen

I WV _EENHEID-T-CK
Il HLC_REGIS-TCK
BXZ1-T-LK

[ BXSCC-T-CK
BXZ4-T-CK
BEZ1-T-CK
BEZ2-T-CK

[0 BEK2-T-CK

W BRZAT-LK

B RUZZ-T-CK

I RUBOK1-T-CK
RUZH-T-LK Beegden
RUK2-T-CK

B RUZA-TCK

I TOG0KTTCK —

lan-de-Mabs...




Verschil in berekende gws ongespannen vs gespannen
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Verschil in berekende gws ongespannen vs gespannen
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Waar is het van belang
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m Vergelijking gespannen

m Stationair berekeningen

8

berekening met

voor hele Ibrahym
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L AR
Aansturing Ongespannen Rekenen

i idi . UNCONFINED= Use this keyword to include unconfined conditions for model layers, e.g. UN-
IMOD Hand Ield In g (optional) CONFINED=1,1,1,0,0,0 by default UNCONFINED=0 and model layers are
confined. So, if NLAY=10 and UNCONFINED=1,1,1 this means that the first
three model layers are unconfined, the remaining layers are confined. The values

for UNCONFINED are: Function=RUNFILE
¢ UNCONFINED 0
The model layer is confined, the saturated thickness is defined by the top- N EWTON:1

and bottom elevation per model layer;
s> UNGONFINED 1 COMPLEXITY=COMPLEX

The model layer is unconfined, the saturated thickness is defined by the com-

pute hydraulic head and the bottom elevation per model layer. It is obligatory -

to include the modules STO and SPY whenever unconfined conditioned are U NCON FI N ED 1’ 1’ 1’ 1’ 1’1’ 1
simulated for a transient model. For SIM_TYPE=3 (MODFLOWS) the bot- WE L: 1

tom heights of the river package are set to the bottom level of the layer in Q 0 0

case they extend this. In case INEWTON=0 (and/or SIM_TYPE=2), iMOD DDRN:O_ 1

adds and configures the WETDRY option automatically. It assigns at least a
0.1 m threshold for each cell to activate rewetting. For all layers rewetting is
achieved by underlying cells only, except the last layer for which rewetting can
occur by neighbouring cells. The yield the average head (HeadMean). The
head is estimated to be the bottom of the model layer (BottomLayer) + WET-
FCT * (HeadMean - BottomLayer) Each iteration the rewetting and drying is

evaluated (MODFLOW Keywords IHDWET=0, IWETIT=1, WETFCT=0.1).
q © UNCONFINED 2
The model layer is confined by the saturated thickness is defined by the start-

ing heads and the bottom elevation per model layer.
Notice that in combination with MODFLOW® usage of NEWTON solver is highly

recommended for unconfined simulations. )
ﬁ NEWTON= Use this keyword to enforce the Newton-Raphson formulation for groundwater
(optional) flow between connected, convertible groundwater cells and stress packages that
support calculation of Newton-Raphson terms for groundwater exchanges. Cells
will not dry when this option is used. By default, NEWTON=0 and the Newton- Deltares
Raphson formulation is not applied. Wageningen University and Research
Sweco
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Wat is de MetaSWAP UZF koppeling

m Standaard wordt MetaSWAP gekoppeld met Modflow 6 in modellaag 1
= MetaSWAP geeft grondwateraanvulling door aan modellaag 1
= MetaSWAP bepaalt freatische bergingscoefficient voor modellaag 1
= MetaSWAP rekent met 1 bodemtype voor onverzadigde zone

m De grondwateraanvulling berekend door MetaSWAP wordt bij de MetmaSWAP UZF
koppeling doorgegeven aan de Modlfow UZF module.

m Freatische berginsgcoefficient komt uit SPY package.
m UZF neemt bodemschematisatie onverzadigde zone over uit het lagenmodel

Deltares
Wageningen University and Research

Ongespannen rekenen | 22 maart 2023 Sweco .
Royal HaskoningDHV



L Rttt ’/fB]Si{tigjigdj(SSSSUUUUUU
MetaSWAP UZF koppeling methodiek B

B MV_EENHEID-TCK

BEZ2-T-CK L ;
B 0ss Loss )
< grind &
7
= oo Kalk- LL
o steen — N
S D
WS
d — gws —
Kalk-
steen
Deltares
- Wageningen University and Research
Sweco

Ongespannen rekenen | 22 maart 2023

Royal HaskoningDHV



L SSSSSSttuttttiSiNSSSSSSUUUU
MetaSWAP-ongespannen rekenen koppeling methodiek A
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Koppelingsmethodieken MetaSWAP - UZF
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Figure 3.5: Schematic representation of the layout and connections between the top

model and the underlying original model.
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Aansturing Koppeling MetaSWAP - UZF

IMOD Handleiding:

TOPMODEL= Use TOPMODEL=1 to insert the coupling of METASWAP in
q (optional) a dummy model on top of the original model. In case TOP-
MODEL=0, MetaSWAP is coupled to the original model, this is
the default setting. TOPMODEL is set to 1 (and cannot be al-
tered) in case the UZF package is activated in combination with
the CAP package that activates MetaSwap. Use TOPMODEL=0
for models without MetaSWAP. . ]
q DEPTHUZF= Use this keyword to specify the absolute depth in meters+MSL level over which
(optional) the UZF needs to be applied in the model. This can be an IDF file or constant
value, e.g. DEPTHUZF=D:\DATA\DEPTH.IDF of DEPTHUZF=10. The latter rep-
resents a constant depthlevel of 10 meter throughout the modelling domain. The
UZF is applied until the first model layer which is entirely below DEPTHUZF. Im-
portant that the UZF is connected to an active hydraulic head at all times, if not
the water balance of the UZF component might be incorrect.
ﬁ " DBOTDEPTH= Use this keyword to specily the absolute depth in meters minus surface-level
(optional) to connect with MetaSWAP, e.g. DBOTDEPTH=20.0 means thal recharge from
MetSWAP is extracted from 20 meter below surface level. By defaull DBOT-
DEPTH=0.0 and the corresponding DBOT_SVAT.INP is not written and therefore
not used by MetaSWARP. In case TOPMODEL=1, the default DBOTDEPTH=20.0
for areas connected to the UZF package and set to the lowest box level in the
MetaSWAP database for areas connected conventionally with MetaSWAP. DBOT-
DEPTH is in this case also used to connect the recharge from MetaSWAP (o the
correct UZF cell at the appropriate vertical position

Ongespannen rekenen | 22 m



Documentatie — IMOD Manual

viow .
y model YO | g 1op
the BAOTRT g setected: Tl

metaswap
“ R
: 4
Fy
IS
: 3
£
‘ £
) =
4
8 z
g s
g S
g &
| H
H
Flgure 2.5 5cpg, 8
manb;’::; ”l:pressnrsf‘on O e layoy
i o z?d:f' N connctions bemecn e
fop.

IMporiant to prge m o

https://ossjdeltares.nI/web/imod/user-m

Theorstical b,
ACKITOUNG of g
0D paci,
gos

r Manual

\ge coefiicient that is derived from MetaSwap is assigned to the first madel layer in
iodel.

is important that the first active model layer in the underlying model, has a confined
instead of an uncenfined storage coefficient. Otherwise, phreatic storage is computed

d Model layer

al recharge that is extracted from groundwater is taken from the second model layer

tap model using the regular connaction of MetaSwap and the WEL package. To avoid
«age from the first to the second model layer, a resistance is set in between the two
+. This is done by specitying a vertical anisotropy of 0.00001 for the second model layer,
sield a resistance of 50,000 days. The seurce of water, to balance out the extraction is
rated by a general head boundary (GHE) condition. This avoid water flowing from the
model layer o the second madel layer. The waler balance in that model layer equals zero
at manner by itself. The water mover (MVR) package of MODFLOWS moves water from
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hanges the groundwater recharge from MetaSWAP via the EXChange package of MOD-
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/R-package it is extracted from the underlying model towards the second mode| layer of the
2 madel. As the strength of the WEL is negative {extraction), moving that waler results in an
jection in the underlying model, however, MODFLOWS offers the possibility to apply a factor

1.1 n axvtract watar b the sndarbinn madal ac wall

anuals

Jjinal coupling

at overies ; ool ;
A I’y model e e oS o
21 TR el A 10 1 riginat odel deper ’5"":\@;3! sused © mi:e«equwed poe .
242 AP model 15 dedyind anginat ™ e e s de‘wedr e e
// : i o acts & o y
s with 118 b et = :
i Q::;\ ponsis! W‘M SWPE. a‘n“w o R
hopretioal backarouns o MC o ‘Emﬂm&‘::ev e "
M\?a\:’;‘u s appiet-
o
| = H“H;ﬂ;: s
| f permeatit i w0
. “ tror P |y qaSW AL
g stayiintd: €0
i“ E%’ HE AE!) \
o 2 "
w08 T begin Tend 3% P‘ CU“‘ e . 'm |
- e oy e
N » # "
gure - Roftem
rwpatee i Subierigal . e, -
,,.,.,’M - owe - Her L meability co R0
J paramelars 1o 18 module o 5
: Tempord : | |
- crnrtingH €80 e
. QW is cC
i AP 10 WMODF! oo
i " aSWAP and MODFLOWZ005 ;r\ mﬂrmmms w Me::(f
' fo nerated 1o & e o b _
oo S g ocomee ST o
e, e ST canbs P B
;uén?mw cols. HOre 108 o groundwatet lmr:gwnm o
extraction of artficid ’?V?"?@?f\ha o 1
ibes brief
scction descr
poss"k’e‘ o pwﬁm‘& wodel on 1op of the
" fici .
The following couptind scherm A s ,u; i
. chanis!
o et e Elm”asl‘::lhs gofautt mm\g,g ;ﬂ:‘;‘.t;“' o
et [t *tiial sub-model o 108 ZLLC
et ca“,;h? ST s o e :a rom MetaSWAP oWl
e o cwater rechar
? ‘M“Wﬂ b nges the grount - s“brmde
i it an artificial "
V:‘; et (UéQAF s coupled reguiany xinlwh o e d"t:“:ﬂ'
e e gmundwme": indoilying model can B¢
oo s MT;“}E‘: sight change & Tala ‘\l mo e
e o 0o the satur
appropriale T S
- eciiioc
making the 85 S
nat the logation of the UPe of u;up: V:m s w‘mﬁ“:::‘i
o e S ‘s\‘ A value of 1 denoies MelB ot
B:Im"e e m‘k":‘t‘ﬁr:b?r‘ned with method A andior
? .
methad C cannol .
A 1o include the keyword TOPMODE
f ecessary’
coupting, it necesSAY L0 g
U""E“f”infff; deseribed in secion sechi
FILE U N
g2 0t 240
1910t 240

[ A Configures g,
nal modey. imy . Me'asw“p : :
oo e AP EZT:L""“ o 30 &Mificiat sy e
ave a Goup et
o o 9 the arjg.
the same

First Modaf |,
ar
" same moge)

"echarge ene
7S the
: e o hortzonig) ﬂm:‘;‘;ﬁ; '{vs the first mogey P—
of the ungey 'Enge packa s set 1o 0,gp; " L any fa
T Model Thig £ ;’: fEEG) of HODF Lo gy T e layn?::‘
i S, Connects mogey .
1 0del layer

N
USI09 3 high vargoe 7% NS, The o
100 mode ity

’ 19 ihe firsy active m;
anductance p, o e
mig

fayer 1

st 1o the
1Sr&lore, the iniig)

read fr i
"9 10 SHD package iy et

Dettares

198 of 249

Deliares

The reason for using an artificial top model is for the coupling of MetaSwap and the unsatu-
rated zone model UZF of MODFLOWE

First Model layer

MetaSwap recharge enters the top model in the first model layer. To limit any lateral flow
to adjacent cell, the horizontal permeability is set to 0.00001 mid, The model layer contains
an arlficial drainage system lo drain all the recharge. In order to avoid any interaction with
MetaSwap, the drainage level, as well as the initial head, is set to 100 meter below surface
level. In that way. MetaSwap simulate downward flow only and the recharge from MetaSw:

1o MODFLOW is always greater, or equal zero. The conductance of the ariificial drainage
system is set to the area of the call which denotes a resistance of 1 day. Impartant is that
the drain, drains all the recharge water and no water is lost to the underlying second model
layer andior the storage. Therefore, the storage s set 1o 0.0. The water that is drained by
the drainage package it moved via the mover (MVR) package fo the UZF package fo the first
active model layer in the underlying model. That water enters the top of the UZF column and
rautes through the unsalurated zone lowards the layer thal is salurated by groundwater.

Second Model layer
second model layer, and the connection to the underlying model is

The configuration o
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Resultaat MetaSWAP UZF koppeling
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Samenvattend

= Ongespannen rekenen is robuust en eenvoudig te implementeren;

m Methode A en B zijn geimplementeerd in iMOD v5.5 zodat deze gebruikersvriendelijk toegepast
kunnen worden,;

m Methodiek is gerapporteerd in de officiéle IMOD handleiding;

m Van alle waterbewegingen binnen de methode A en B zijn nauwkeurige waterbalansen
beschikbaar
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