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3. MODFLOW Packages and Programs — [l x

Exk Flow Packages
- Boundary conditions
..Sﬂwers Comments
+-Subsidence

- Observations

- Output

- Surface-Water Routin
- Post processors
H-MT3DMS or MT3D-U

LPF: Layer Property Flow package
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3 MODFLOW Packages and Programs

—I-Flow Packages

¢ BCF6: Block-Centered Flow package
oot PF- Layer Property Flow package
-~ HUF2: Hydrogeologic Unit Flow package
¢ UPW: Upstream Weighting package

~I~ HFB: Horizontal Flow Barrier package
~I~ UZF: Unsaturated-Zone Flow package
-~ SWI2: Seawater Infrusion package




IMTaker Flow

* BCF (Block-Centered Flow): 310T naket
moaenmnpyet BHyTpeHHU notok B MODFLOW,
onpeaensas CBOMCTBA, KOTOPble KOHTPOIUPYIOT
NOTOK BoAbl (NpOBOAMMOCTb) B LLeHTpE
KaXXA0UN AYEUNKMN.

* LPF Package (Layer Property Flow): 310 naker,
MOJENNPYIOWUNA Te4eHUe B 30HE HACbILWEHUS.



&3 MODFLOW Packages and Programs

=-Flow Packages

-+ BCFG: Block-Cente
&al | PF: Layer Prope
-+ HUF2: Hydrogeolot
-~ UPW: Upstream W
-~ HFB: Horizontal Flc
-~ UZF: Unsaturated-z
-~ SWI2: Seawater Int
H-Boundary conditions
H-S0lvers

H-Subsidence
H-Observations

H- Qutput

H-Surface-Water Routing  |[J
H-Post processors
H-MT3DMS or MT3D-USC

ITllTllTllTllTllTllTllTl

LPF: Layer Property Flow package
Comments

Interpret vanable 5s and S5 parameters as storage coefficient rather than specific
" storage (STORAGECOEFFICIENT)

I_In designated confined layers; starting heads will be used to compute cell thickness
(THICKSTRT)

I_Use cell thickness to compute vertical conductance in unconfined cells
(CONSTANTCV)

E Use vertical conductance correction (inverse of NOCVCORRECTION)

E Use vertical flow correction under dewatered conditions (inverse of NOVEC)

Skip checking that a value is defined for all cells when parameters are used to
" define layer data (NOPARCHECK)

= HK (hornizontal hydraulic conductivity)
~HANI (honizontal anisotropy)

-~ VK (vertical hydraulic conductivity) A B — —
~\MANI (vertical anisotropy) Name | Value Use Zone |: Multip
- 88 (specific storage) = =

- 8Y (specific yield) || < >
~\VKCB (vertical hydraulic conductivity of co [!

0 3| Number of HK par
>
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2. LPF: IIakeT CBOMCTB MOTOKA IO CJOAM

IlepBbie 2 BapraHTa UCIOJb3YIOTCS IS 00padOTKH
OE€3HAOPHOTO CJI0s KaK HAIIOPHOIO , YTO 00JIEr4aeT
JTOCTUKEHUE CXOIUMOCTH.

 YieapHas €MKOCTh PAaCCMaTpUBAECTCA KaK YIEIbHBIA PACXO/I.

* VKa3bIBACT, YTO B HEKOTOPBIX ONPEACIISIEMBIX I10JIb30BATEIIEM
HaMOPHBIX CJIOAX TOJIHUHA X S4YCeK OyAeT [HadaJlbHbIM HAIIOP
- THO SYEUKH | BMECTO [BEpXHSIA YaCTh SYECHKH - JTHO STYCHKH |.

* Crnenyromue napaMeTpbl UCIOIB3YIOTCS JIJIsI 00€CIEYEHUS
CXOJAUMOCTH MOJICIY IyTEM OTKJIFOUYCHHUS WJIN YIPOIIECHHUS
HEKOTOPBIX PACYETOB BEPTUKAJIBHOIO IMOTOKA.



3 MODFLOW Packages and Programs

=-Flow Packages

. E!CFB Block-Cente
8ol L PF- Layer Proper
— HUF2: Hydrogeolot
- UPW: Upstream W
-~ HFB: Harizontal Flc
-~ UZF: Unsaturated-z
=~ SWI2: Seawater Int
H-Boundary conditions

H- Solvers

H-Subsidence
H-Observations

i Qutput

H-Surface-Water Routing  |[§
H-Post processors
H-MT3DMS or MT3D-USC

ITllTllTllTllTllTllTllTl

LPF: Layer Property Flow package
Comments

Interpret variable Ss and 55 parameters as storage coefficient rather than specific
" storage (STORAGECOEFFICIENT)

In designated confined layers; starting heads will be used to compute cell thickness
(THICKSTRT)

Use cell thickness to compute vertical conductance in unconfined cells
(CONSTANTCV)

- Use vertical conductance correction (inverse of NOCVCORRECTION)

<R[ 0a A

- Use vertical flow correction under dewatered conditions (inverse of NOVFC)

Skip checking that a value is defined for all cells when parameters are used to
" define layer data (NOPARCHECK)

= HK (honzontal hydraulic conductivity)
- HANI (hornzontal anisotropy)

- VK (vertical hydraulic conductivity) b |D L —

- WANI (vertical anisotropy) MName | Value Use Zone > Multip
- 55 (specific storage) = =

- SY (specific yield) i < >
- WKCB (vertical hydraulic conductivity of co [

|D = Number of HK par |
>

? Help | « OK X Cancel |




3.Selecting boundary conditions

* Bri0epure [ panndnbie

yCIIOBUSI, KOTOPBIE MO3BOISIOT
oToOpakaTb ME€CTa B MO/ICIIH,
IJI¢ BOAA BTEKACT MU BBIXOIHUT
13 00J1aCTH MOJECIIM HU3-3a
BHEIIHUX (hakTopoB. O3epa,
PYYbH, ITOAIINTKA,
IBANIOTPAHCIIMPALUS 1
CKBa)KUHBI.
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#-Flow Packages

&} Boundary conditions|

=-Specified head

-~ CHD: Time-Variant Specified-Head package
-~ FHB: Flow and Head Boundary package
= Specified flux

-~ RCH: Recharge package

-~ WEL: Well package

-~ FHB: Flow and Head Boundary package
=-Head-dependent flux

-~ DRN: Drain package

-~ DRT: Drain Return package

-~ ETS: Evapotranspiration Segments package
-~ EVT: Evapotranspiration package

-~ GHB: General-Head Boundary package
-~ LAK: Lake package

=7 MNW1: Multi-Node Well package

=~ MNW2: Multi-Node Well package

-~ RES: Reservoir package

-~ RIV: River package

-~ SFR: Stream-Flow Routing package

-~ STR: Stream package




I paHnYHBIC YCJI0BUSA

* Time-Variant Specified-Head package (CHD):
3TOT NAKeT No3BOJIET NO/1b30BaTE/I0 3a4aBaTb
Hanop B A4ENKaX Moaenm

e Recharge Package Panel (RCH): 3toT naket
NO3BOJIAET 3a4aBaTb NJIOWAAHOE NMUTAHUE B
onpegeneHHomn obnacTtu.

e Well Package Panel (WELL): 3T1oT naker
Nno3BOJIiEeT 3a4aBaTb HOPMY OTOOpa U
BOCNOJIHEHNAa obbema.



I paHUYHBIC YCJIO0BUS

* Drain Package Panel (DRN): Otot maket
BbBI3bIBACT CJIMB BOAbI N3 CUCTCMbI, KOI'Td HAIIOPD B
AYEHKE MPEBBINIACT BHICOTY YCIOBUSA JpEHAXKA.

» Evapotranspiration Package(EVT): Oror maker
3aJ1A€T BO3MOXHOCTh BOJIE IOKHUHYTH CUCTEMY CO
CKOPOCTBIO, KOTOpast 3aBUCHUT OT HAIOpPa B AYCHKE
C IaHHBIM YCJIOBUEM.

» River Package (RIV): Otor nakeT ucnonan3yeTcs
IS TIMTAHMS WA OTBOJA IIOTOKA M3 BOJTOHOCHOTO
TOPHU30HTA B 3aBUCHMOCTH OT THAPABINICCKOTO
HaIropa.



4.Selecting solvers

* 3arem BeIOepuTe SOIVErS, kaxkmas MOJSb TOKHA
BKJIFOUATh OauH nakeT Solver. Kaxplii maker
perareisi UMEET COOCTBEHHBIN aJITOPUTM,
UCIIOJIb3YEMBIU IS PEIICHUS YPABHEHUNW MOEIIM.



PCG solver

Jls mpumepa The
Preconditioned
Conjugate Gradient
(PCG) maker sBiIseTCs
Han0o0Jee 4acTo
HCIOJIb3yEMbIM ITAKETOM
pelraTess, I0TOMY 4TO OH
OBICTpBIN 1 HE TPEOYyET
ype3MepHOro oobeMa
aMsTH.

o3 MODFLOW Packages and Programs

- Flow Packages

- Boundary conditions

E Solvers

ol PCG: Preconditioned Conjugate Gradie
~¢ PCGN: Preconditioned Cﬂﬂjugate Grad
- GMG: Geometric Multigrid package

~¢ 5IP: Strongly Implicit Procedure packag
¢ DE4: Direct Solver package

= NWT: Newton Solver

l Subsidence

! +-Observations

- Output

- Surface-Water Routing

- Post processors

H-MT3DMS or MT3D-USGS




5. Bb100p nporpamMMbl 1o pacuery
OCeIaHUS

e 3atem BblbepuTe Subsidence
[«OcenaHne»]. B MODFLOW
€CTb HECKO/IbKO MaKeToB,
KOTOPbIE MOMKHO
MCNO/1Ib30BaTb ANA UMUTaLUUM
oceaaHuA n3-3a 3abopa
rPYHTOBbIX BOA.

* B ModelMuse
noaAepKMBaOTCA NaKkeTbl
SUB n SWT. 3T nporpammeol
NUMUTUPYIOT NUSMEHEHUA U
YNI10THEeHMe 3anacos
noAa3emMHbIX BOA.

& MODFLOW Packages and Programs

+-Flow Packages
+-Boundary condifions
+-Solvers

B oiere

|‘ oUB: Subsidence and Aquifer-system (
; -~ SWT: Subsidence and Aquifer-System (
+-Observations

#-Output

+-Surface-Water Routing

+-Post processors

A-MT3DMS or MT3D-USGS



0. Bb10op HaOMI0MeHU M

e 3atem BblbepuTte

[MakeTbl Observations
[HabnoaneHun|,
KOTOpPbIE MCMOJ1b3YIOTCH
AN CPAaBHEHUSA
HabntogaemblX AaHHbIX
C AAHHbIMMU,
CMO4eNMpoBaHHbIMMU
nporpaMmmom. It
CPaBHEHMA OYEHb
Ba*KHbl Npu
KaninbpoBKe mogenm.
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#-Flow Packages

- Boundary conditions
- Solvers

- Subsidence

B oo

----- ~ HOB: Head Observation package

|‘ CHOB: Specified-Head Flow Observati

----- ~ DROB: Drain Observation package

~[7 GBOB: General-Head-Boundary Obser

|‘ RVOB: River Observation package

----- I STOB: Stream Observation package



HOB maker

 Head Observation Package (HOB) Habntopgaembie
NaHHble BBOAATCA B BUAE TOYEK B BMAE 0ObeKTa
moaenn. CmoaennpoBaHHbIM Hanop
NHTEPMO/IMPYETCA OT LUEHTPa banKanwen as4emKkn oo
HabntoaaeMOro NONOKEHNA HAaNopa A1 CPaBHEHMUS.



/. I1akeT BBIXOAHOM HHpOPMALIUH

e 3aTtem Bbibepute Output [BbiBoAa], moXKHO BbIOpaThb
TONIbKO OAIMH NAKeEeT, CBA3aHHbIN C BbIBOAOM. [1aKeT
HYDMOD wncnonb3yeTtca Ana 3anmcu AaHHbIX

BPEeMEeHHbIX pAA0B A/151 BbIOpaHHbIX TUMNOB AAaHHbIX.



8. Selecting Surface-Water routing process

* 3aTem Bblbepurte
«[pouecc
MapLLPYyTU3aL MM
NOBEPXHOCTHbIX BOAY,
KOTOPbIN MCNONb3YETCH
AN UMUTALUN CIOXKHbIX
YC/IOBUMN TEYEHUS
NOBEPXHOCTHbIX BOA,
Hanpumep, oH moXeT
NMMUTUPOBATb 3 PEKTDI
noanopa n3-3a
HAaBOAHEHUA N MOXET
MOAENNPOBATb TaKne
KOHCTPYKUWUN, KaK
NNOTUHbI, KOTOPblE
KOHTPOAUPYHOT NOTOK.

A moDrLow Packages and Programs

-Flow Packages
-Boundary condifions
-oolvers
-oubsidence
-Observations
-Qutput

-urfatE-Water Routing

----- ~ SWR: Surface-Water Roufing process

o[-}~ - - B




9. Selecting post processors

 Then select Post
Processors,
ModelMuse
noaaeprusaetr
NBa
nocrnpotLeccopa
: MODPATH un
/ONEBUDGET.

&3 MODFLOW Packages and Programs

- Flow Packages
#-Boundary conditions
- Solvers
#-Subsidence
#-Observations
- Output
- Surface-Water Routing
B} Post processors
~ ~I" MODPATH

-~ ZONEBUDGET



ITaker MODPATH

« MODPATH npencrasisier coO0M MOJIEIIb
IIOCTOOPA0OTKH C OTCICKUBAHUEM YaCTHII, KOTOpas

BBIYHUCIACT TPCXMCPHBIC ITYTH IIOTOKA, UCITIOJIb3Y:
PE3YIIbTATBI MOACTIUPOBAHHUA 11I0TOKA ITIOA3CMHbBIX BO/

Ha ocHoOBe MODFLOW



10. Be100p Moaen Ka4eCTBA BOJAbI

e 3atem BbibepuTte
MT3DMS nan MT3D-
USGS, pasnnyHbie
naketbl MT3DMS #
MT3D-USGS moKHO
BbIOpaTb B
ANaNIOroBOM OKHe
«lMakeTbl U
nporpammoil
MODFLOW».

Z#. MODFLOW Packages and Programs

-Flow Packages
-Boundary conditions
-Solvers

-Subsidence
-Observations

-Qutput

-surface-Water Routing
H-Post processors
=EMTIDMS or MT3D-USGS

- BTN: Basic Transport package

- ADV: Advection package

- DSP: Dispersion package

- 55M: Sink and Source Mixing package
- RCT: Chemical Reactions package

- GCG: Generalized Conjugate Gradient
- TOB: Transport Observation package
- CTS: Contaminant Treatment System P
-7 LKT: Lake Transport Package

- SFT: Stream Flow Transport Package
- ULT: Unsaturated-Zone Transport packes




