COURSE: GROUNDWATER MODELLING USING
MODFLOW

Session 5: Description MODFLOW Package and
Programs, Parameters, Name File and
Observation File

Objective:

The objective of this session is learning about the package and programs,
define parameter, name file and observation file.

Package and programs

MODFLOW displays a dialog box where non-space data required for the
different MODFLOW and MODPATH packages is entered.

In this exercise, open Modell.gpt located in the folder:
Course_GroundwaterModellingMODFLOW\Week_5\Practice\Models

The next step is select Model/MODFLOW Packages and Programs. The
packages will be described below:
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The Flow Package has different packages for example:

“ mopFLow Packages and Programs

- Flow Packages

¢ BCF6: Block-Centered Flow package

[all PF: Layer Property Flow package

¢ HUF2: Hydrogeoclogic Unit Flow package
¢« UPW: Upstream Weighting package

[~ HFB: Horizontal Flow Barrier package

[~ UZF: Unsaturated-Zone Flow package

[~ SWI2: Seawater Intrusion package

In this case will be explained about:

BCF (Block-Centered Flow): This package simulates the internal flow in
MODFLOW, specifying the properties that control water flow (conductivity) in
the center of each cell.

LPF Package (Layer Property Flow): This is a package that simulates the
flow in the saturated zone.

The options of this LPF package will be described:
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The first 2 options are used to treat an unconfined layer as confined, helping
to achieve convergence more easily.

e The specific storage is treated as if it were specific yield.

e Indicates that in some user-designated confined layers, the thickness of
their cells will be [starting head - cell bottom] instead of [cell top - cell
bottom].

The following options are used to promote model convergence by disabling or
simplifying some calculations about vertical flow.



Then select Boundary Condition, that allow represent locations in the model
where water flows into or out of the model region due to external factors.
Lakes, streams, recharge, evapotranspiration and wells.

There a three types of boundary conditions in MODFLOW: Specified heads,
Specified fluxes, and head dependent fluxes.

A mopFLOw Packages and Programs

#-Flow Packages
& Boundary conditions]
= Specified head
-~ CHD: Time-Variant Specified-Head package
. I~ FHB: Flow and Head Boundary package
EI Speured flux
. " RCH: Recharge package
-~ WEL: Well package
. I~ FHB: Flow and Head Boundary package
E| Head-dependent flux
-~ DRN: Drain package
-~ DRT: Drain Return package
-~ ETS: Evapotranspiration Segments package
-~ EVT: Evapotranspiration package
-~ GHB: General-Head Boundary package
I~ LAK: Lake package
- MNW1: Multi-Node Well package
-~ MNW2: Multi-Node Well package
-~ RES: Reservoir package
-~ RIV: River package
-~ SFR: Stream-Flow Routing package
I~ STR: Stream package

Time-Variant Specified-Head package (CHD):
This package allows the user to specify the head
in the model cells.

Recharge Package Panel (RCH) This package
allows us to specify the rate of recharge over a
certain area.

Well Package Panel (WELL): This package allows
us to specify the rate of volume injected or
extracted.

Drain Package Panel (DRN): This package causes
water to drain out of the system when the head in
a cell exceeds the elevation of the drain condition.
Evapotranspiration Package(EVT): This package
causes the water to leave the system at a rate that
depends on the head in the cell with this condition.
River Package (RIV): This package is used to enter
or withdraw flow from the aquifer, depending on
the hydraulic head.

Then select Solvers, each model needs to include one Solver package. Each
solver package defines a different algorithm used to solve the model equations.

For example The Preconditioned Conjugate Gradient (PCG) package is the
most commonly used solver package because it is fast and does not require
excessive memory.

3 MODFLOW Packages and Programs

#-Flow Packages

&-Boundary conditions

= Sohrers

4ol P CG: Preconditioned Conjugate Gradig
('“ PCGN: Preconditioned Conjugate Grad
r‘ GMG: Geomedtric Multigrid package

('“ SIP: Strongly Implicit Procedure packag
- DE4: Direct Solver package

‘. NWT: Newton Solver

#-Subsidence
+-Observations

H-Qutput

- Surface-Water Routing
#-Post processors
F-MT3DMS or MT3D-USGS

Then select Subsidence, MODFLOW has several packages that can be used to
simulate subsidence due to groundwater withdrawal. The ones supported in
ModelMuse are the SUB and SWT packages. These programs simulate
groundwater storage changes and compaction



3 MODFLOW Packages and Programs

#-Flow Packages

&-Boundary conditions

& Solvers

=t Subsidence

I~ SUB: Subsidence and Aquifer-System (
~[~ SWT: Subsidence and Aquifer-System (
- Observations

& Output

- Surface-Water Routing

- Post processors

F-MT3DMS or MT3D-USGS

Then select Observations packages are used to compare observed data with
data simulated by the program. These comparisons are very important in
model calibration.

Head Observation Package (HOB) The observed data enter as points in the
plant view of the model. The simulated head is interpolated from the center of
the nearest cell to the observed head position for the comparison.

# MODFLOW Packages and Programs

#=-Flow Packages

& Boundary conditions

& Solvers

B Subsidence

} Observations

-~ HOB: Head Observation package

-7 CHOB: Specified-Head Flow Observatir
-7 DROB: Drain Observation package

-7 GBOB: General-Head-Boundary Obsen
-7 RVOB: River Observation package

-7 STOB: Stream Observation package

Then select Output, only one package related to output can be selected the
HYDMOD package is used to record time-series data for selected data types.

a

- Flow Packages

& Boundary conditions

il Solvers

il Subsidence

& Observations

=8 Output

.~ HYD: HYDMOD package




Then select Surface-Water Routing Process, is used to simulate complex
surface-water flow conditions. For example, it can simulate backwater effects
due to flooding and can simulate structures, such as dams, that control the
flow.

& moDFLOW Packages and Programs

#-Flow Packages

& Boundary conditions
- Solvers

- Subsidence

& Observations

- Quiput

-Surface-Water Routing

-~ SWR: Surface-Water Routing process

Then select Post Processors, ModelMuse supports two post processors:
MODPATH and ZONEBUDGET.

¢ MODPATH is used for particle tracking. The user assigns starting
locations for particles and MODPATH will track the advective transport
of those particles either forward or backwards.

e ZONEBUDGET is used for constructing subregional water budgets. The
user assigns cells to zones and ZONEBUDGET constructs a water budget
for all the cells in each zone.

A mopFLow Packages and Programs

#-Flow Packages
i Boundary conditions
& Solvers
i Subsidence
& Observations
& Output
& Surface-Water Routing
8" ost brocessors
. ~I" MODPATH
-~ ZONEBUDGET

Then select MT3DMS or MT3D-USGS, various MT3DMS and MT3D-USGS
packages can be selected on the can be selected in the MODFLOW Packages
and Programs dialog box.



¥ MODFLOW Packages and Programs

F-Flow Packages
Boundary conditions

i Subsidence

Observations

H- Output

Surface-Water Routing

Post processars

S} VT3DMS or MT3D-USGS]

-~ BTN: Basic Transport package

-7 ADV: Advection package

-7 DSP: Dispersion package

-7 SSM: Sink and Source Mixing package
I~ RCT: Chemical Reactions package

-7 GCG: Generalized Conjugate Gradient ¥

-7 TOB: Transport Observation package

-7 CTS: Contaminant Treatment System P

-7 LKT: Lake Transport Package

-7 SFT: Stream Flow Transport Package

-7 UZT: Unsaturated-Zone Transport packe




