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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
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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




Flow makeru

* BCF (Block-Centered Flow): Ywby naket xap
BUP NUKCENHUHT MapKa3naarn cyB OKMMUHU
(YTKa3yBYaHAUTMHUM) BOWIKapaamraH
XyCycuATNapHM aHmnKNaw opKaam MODFLOW
OKMMMOATN U4KU OKMMHU MOZenaluTupaam.

* LPF Package (Layer Property Flow): by cyB
6nnaH TYMMHIaH 30Hagarm OKMMHMU
MmoaenawTupagnraH naker.



&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 [!
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2. LPF: Katnamiap Oyin4ya oKuMm
XyCyCHSITJIAPH

JlacTnaOku 2 BapuaHT O0CUMCH3 KaTJIaMHHA OOCHMIIM KaTjam
cudaruga KaOyJsl KHMIMII YU4yH UIILIaTUIaau, Oy 3ca HaTHKara
PUILIUIITHNA OCOHJIAIIITHPAIH.

* Maxcyc XxaxxM Maxcyc cyB capdu cudaTuaa KapaTuiaiu.
doliganaHnyBYMIap TOMOHUAAH OCIrHIaHraH 00CUM
KaTJiaMmJIapujia YIapHUHT NUKCEIIAPUHUHT KaIWHIUTH
[ITMKCeT IOKOPU KUCMH — IMMKCEITHUHT ITACTKH KUCMHU ]| YpHUTa
[muKcengaru OonuIaHFUY OOCHUM - MACTKU KUCMH| OVIUIINHU
KypcaTaju.

* bab3u BepTUKaAT OKUM XUCOO-KUTOOIAPUHU YUUPUO KYHUIII
€K coAdaIallITUPHUIL OPKAIM MOJCITHUHT SIKUHJIAIITUITAHA
TabMUHJIAII YUYYH KyWUJaru napaMmerpiaapian
(oM ganaHuIaaN.



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 |
>
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3. UerapaBu IapTJAPHM TAHJIALI

* Tamku oMmuiap Tydanau

MOJIEJIb MalJIOHUTa CYB KUPHUO
KEJIaauran €Ku YNKaJauraH
KOUJIApHU MOJEIIA
KypcaTHuIlra UMKOH OepaJIuraH
yerapa 1apTiIapyuHyd TAHJIAHT.
Kyiap, okumnap, 3apsJial,
€BaIlOTPAHCIIMPALIUA Ba
KyIyKJap.
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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




Yerapasum mapriap

* Time-Variant Specified-Head package (CHD): 6y nakeTt
domnaanaHyBymra xap 6mp nmkcenra 6o0cMmHM
benrnnawra épaam 6epaau

e Recharge Package Panel (RCH): 6y naket
dbonaanaHyBymMra Xxap mab/lym MmangoHra KMpmb
KenaétraH oOKUM MUKO0PUHK Benrnnatura épaam
bepaau

e Well Package Panel (WELL): By nakeT mabaym nuKkcenra
CYBHU Ka3unb onuLL KM ep OCTM CYBNAPUHU
TYUMHULIMHK Benrmnatura MMKoH bepaau



Yerapasum mapriaap

* Drain Package Panel (DRN): By maket Tu3umMuau
CYyB OKMMH CyB OOCHMHM 30BYypAarv CyB 00OCUMHUIaH
OIIraH JIaBpAa YUKHO KETUIIMHU OCArnIanan

« Evapotranspiration Package(EVT): by maker
CYBHHU MHUKCEIIaH OOCUM MHUKAOpPUTa OOFJIMK OYyJraH
XOJIJ1a YUKUO KETUIIl UMKOHMHHU SIpaTyBYX TE3JIUTHHU

OeJrajiann.
« River Package (RIV): by maker ruapaBimuk 6ocumra

OOFNIUK OYNITraH X0JjJ1a OKUMHHU TYHHUHTUPHUII EKU
CYBHH OJIMO YMKHUII YUYH HILJIATHUIAIH



4.Solver pacTtypuHu TaHJaam

» Keiina Solver nactypunm TannaHr, Xxap oOup mozaeiaga
ouTTa SOolver gacTtypuHu OYIuIM Kepak. Xap oup
Solver pacrtypuaa moaes TeHITIaMaJapUHH SUHUIII
YUyH HUIIIATAIAIATaH Y3 aITOPUTMH MaBXKY/I.



PCG solver nactypu

Macaman The
Preconditioned
Conjugate Gradient
(PCGQG) snr xym
WIIJIaTHIaJuraH
IBCTYPAUD, YYHKH Y
TE€3KOp Ba OPTHUKYA
XOTHUpPaHU Tanad
KWJIMauIu.

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. Katimamuiap 4yKHIIMHA XM COOJIAIII
JACTYPMHHU TaHJIAII

Subsidence [«4YKuw»] HX TaHNaHT.
MODFLOW pa ep octv cyBnapu HA
Ka3nb onumw HaTUKacmaa
KaTnamiap YYKULLINHU
MOAENAWTUPULL YYYH
NWNATUANLLN MYMKUH BynraH bup
HeyTa NaKeTnap MaBXxKya.

ModelMuse pa SUB Ba SWT
nakeTnapuaaH ponaanaHmul
MYMKUH. YOy aactypniap ep octu
CyBNapu 3axupanapuHUHT
Y3rapuim Ba CUKUANLINHA
MOAenawTUpmLLIra UMKOH bepagw.

& MODFLOW Packages and Programs

+-Flow Packages
+-Boundary condifions
+-Solvers

B oiere

~I~ SUB: Subsidence and Aquifer-System (

I SWT: Subsidence and Aquifer-System
+-Observations

#-Output

+-Surface-Water Routing

+-Post processors

A-MT3DMS or MT3D-USGS



0. Ep octu; cyBi1apu carxu Ba cudar
MAabJIYMOTHIAH MOJAEJAa POV aATAHU I

KennH KysaTtunaraH
MabAYMOTIaPHU AaCTyp
TOMOHMWAAH
MoAdennawTupUAraH
MabaymoTtnap bunax
TAKKOC/aLl YYYyH
nwnatTunagurax
Ky3aTyBnap naketnapuHu
TaHNaHr. Ywoby
TaKKoCalnap MOAENHM
MOCNALTUPULL YYYH XKYAa

MYXUMANP
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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 nmakern

 Head Observation Package (HOB)

Ky3aTuaraH mab/ymoTaap moaen obveKkTu
KYPUHULLIMAATN HYKTanap cubatnga KUputuiaau.
MogenawTupuiw KNWAnHraH 6ocum TakKocnall y4yH
SHI AKUH NMUKCENHUHT MapKa3uaaH Ky3aTuaraH
6ocum xonaTura UHTepnoaauma KWAnHagu.



/. Hatuxa MAbJAYMOTHHHA OJIHNII MAbBJIYMOTH

 BbyHaaH KennH Output [HaTnka] nakeTmHu TaHANaHT,
dakaT bup nakeT TaHAAW MYMKWUH.

* HYDMOD nakeTu TaHnaHraH mab/iymoTnap Typsapu
YUYYH BAaKT KaTOpU Mab/IyMOTIapUHM €316 onunLL yUyH

UwnatTniaagun.



8. Surface-Water routing process
Ep ycTH CyBJIapMHA WYHAJITHPHII
KAPACHUHM TAHJIALI

* KennH mypakKkab ep yctum A MoDFLOW Packages and Programs
CYB OKUMMU

MOAENAWTUPULL MYMKUH.

LUaponTNapnHM #- Flow Packages
MOAEeNaWTUPULL YYyH H .
wwnatunagurad "epycrn  H-Boundary conditions
CYBNAPUHUN MYHANTUPULL ny

YAPAEHW" HU TAHNAHT. i SGNQI’S

M(zja)cavnaH, Y TOWKMH +-oubsidence

TYQannn Kautap cys i :

TabCUPUHUN BA OKMMHMU ?"GDSEWE’[IGHS
bolwkapaguraH TyFoHaap H-Output
N el Surface- Water Roufing

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



9. Selecting post processors. MacaJia
CUMJITAHUIAH KeHUHTH KaPaACHIAPHH

KenunH Post
Processors HU
TaHANAHT,
ModelMuse nkku
nocT-npoueccopra
ara: MODPATH v
/ONEBUDGET.

TAHJIAII

&3 MODFLOW Packages and Programs

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

-~ ZONEBUDGET




MODPATH makern

« MODPATH 0y 3appavyaiapHu Ky3aTuIlJJaH KEHUHTH
MIIIOB OCpHII MOJICIH, Oy Y4 YIIYOBIM 3apadajiap
OKMMM M3WHM XUCO0JIa0 YhKaad, OKUM HyJuIapu
HaTwKajapuaaH goraananrad xonga MODFLOW ra

aCOCJIaHraH €p OCTHU CyBJIapu OKUMHHHU
MoOJeJTaIITUPaAIN



10. CyB cndaTuay MoaeamTHPHUII

MT3DMS éxkn MT3D-
USGS TaHAaHr,
MT3DMS Ba MT3D-
USGS Hu1 ananor
OWMHacMAaaH TaH/alW
MyMKUH « MODFLOW
nakeTnapwu Ba
nporpammasiapm».,

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




