Content

2.1
2.2
221
2.2.2
2.3
2.31
2.3.2
233
2.34
24
2.5
2.51

3.1
3.2
3.3
34
341
3.4.2
343
- 3.4.4

Bibliografische Informationen
https://d-nb.info/1322500509

ACKNOWIEAgEMENL ...........couruererccererrrc s e s ssneseesssennsanaes |
ADSEFACE.........cseereee et ras e s e 1]}
ZUSAMMENFASSUNG .....covreerrrceracsernrersssssssessssssassssassessesssssssesesnsssossssarsasas \"
L1 e Te TET o T U 1
Improvement of the applicability of d3f++....; .......................................... 5

Governing equations for density driven flow in partially saturated media ... 5

Inverse modelling and calibration.................ccceeveieeeeeeeeeeeeeeeee e 6
Optimization algorithms.............c.eoveveieeeieee et 6
Numerical EXPErMENTS ........ccueiuiiieieie ettt e e e eeeeeeae e 12
Coupling With FIVETS .....c..eieeeiieieceeeece et 22
Saint-Venant EQUAtioNS ..............coveieiiieiiieieeeeceieeee et 22
Validation Experiments for Saint-Venant............c.cccccccoeeeeecveneceereenee. 22
Coupling of Surface and Subsurface .............cccovevviveeeicceceeceeee e, 24
CoOMPIEX MIVEN NEEWOTKS........cuveeeciiieeteeeecee ettt et e e et e e e eeee s e e e eeeeees 26
Groundwater flow with phreatic surface in fractured media....................... 26
Technical IMProvemMents ...........occuiieeiiieeceecceeeeeceee e 30
Restart with section of higher resolution ............ccccceveeveeeeee e, 30
Groundwater flow in permafrost conditions...........cccccceerrvevceerirssrsnnens 3
General rEMArKS .........coociieriiiie et 31
MOTIVALION ...t et e 31
Relevant PhYSICS .......coo i 34
Mathematical model ..o 36
General reMArKS ........coocririieiiie et 36
Balance equations...........ceeiiiiii 37
PrOCESSES ......oiiiiiiiiii ettt e s 39
Constitutive EQUALIONS .........cooiiiiiieccceeee et 40

\
digitalisiert durch ION
BLIOT

HE
L
E


https://d-nb.info/1322500509

345
3.4.6
34.7
3.5

3.5.1
3.5.2
353

41
4.2
43
4.4
441
442
443
444
4.5
451
452

5.1
5.1.1
5.1.2
51.3
514
5.2

Equations Of State .......ccccuieiiee e 41

AMENAMENTS ...t 41
Mathematical model for the INTERFROST benchmarks (The Game)...... 42
Implementation Aspects and Model Validation ...........c..cccccoevvieneinccnneenn. 44
TH2 BenchmMark ........cooiiiieieeee e e e 45
TH3 BeNChMark ..........coooiiiiiiciiiicer et 47
DiSCUSSION ...ttt e et e b e aeeeeaes 50
Numerical improvements in d3f++ ...........occcerrrrccerncnerer e 51
Improvement of the robustness of solvers/AMG-GMG-combination......... 51
Software integration and re-structuring ...........ccccceveeriiiecieeciee e 51
Stabilization of the level-set method ...\........ccccoeeiiiiiiice, 53
Phase-field modeling of phreatic groundwater surfaces ...............c......... 58
Unsaturated porous MBI ... evve e eeeseeeeseee e eeeeeseeseeeeeesesseeseeesseenees 58
Capillary PrESSUIE ........ueiiieieieectee et e e eae e e et e e enre e e eenae e s e e aeeesenes 59
Retention CUIVES .......o.eeiiieeeee et 59
Relationship to the level-set method ...............cccevieiiiiececee e, 61
Numerical EXPeriMments .........ccocvuieeiiiiiee i cieee ettt e e e 62
HENry teSt CASE ...eeeiiiiiiiieeee et e 62
Seawater PUMPING .....c.cooiciiiiiieiiee et et e s e e erae s seeeesneeenns 63
Applications and benchmarks .........c.ccccovvvrcervcemmeemmemeree e sreseesnees 65
The Aspd Site Descriptive Model ............coeceueieeeeieeeeeee e 65
Model GEOMELIIES........cooieeieee e e 65
Parameters, initial and boundary conditions .............cccccccoveeeecieeeeccireeenns 67
SIMUIBLION FESUILS ... 69
SUIMMANY ..ttt et s b e s en e e et e sbee s et e e saeeeeneaean 76
Kravi Hora groundwater model ...........cccoovieeiiiicciiiee e 77
SUMMANY ..ceeiiiiiiiiinrsss st ssss s sss s s s sss s sas s sasmesassnssnssesasassnssnnsase 83



Table Of fIQUIeS ........cccocevviirerrrerreccersesse s s ses s e e ssssssnesanesnesasesnens

List of tables



