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MODFLOW - Saving Native Text
Save a MODFLOW Simulation in Native Text Format
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Objectives

This tutorial explains how to save MODFLOW simulations in MODFLOW's native text format. GMS
provides functionality that saves native text files which include MODFLOW documentation. These files are
easy to read and clarify the contents of the file.

Prerequisite Tutorials Required Components Time
¢ MODFLOW - Grid e GMS Core e 25-40 minutes
Approach e MODFLOW Interface

e Text Editor Software

AQUAVEO"



GMS Tutorials MODFLOW - Saving Native Text

1 o Yo LT o o 2
1.1 Getting STArEA ..o e 2
2 Importing the Simulation ... 2
2.1 SaVING the PrOJECL ...t e e e e e e s e e e e e e 3
2.2 Viewing MODFLOW Fil€S........uuuiiiiiiiiiiiiiiiee ettt e e s ea e 4
23 Exporting Native Text from GMS ... 6
24 Viewing the Native Text Files ..........oooiiiiiiiiiii e 7
3 Importing the Simulation with Parameters...........cccccviiiniiiiiiniie e 8
3.1 Exporting Native Text from GMS ..o 10
3.2 Viewing the NatiVe TeXt........c.oei i 10
4 Importing the Simulation with Pilot Points .........cccccooviiiii e 1
4.1 Exporting Native Text from GMS ... 12
4.2 Viewing the Native TeXt.........ooooo i, 13
4.3 Exporting Native Text from GMS with External Arrays .........ccccccveeieiiieeiiiieeeiiieeene 15
5 (0o 0 o [ =] o o 16
1 Introduction

GMS uses a modified version of MODFLOW that can read data from HDF5' files. Large
portions of the MODFLOW inputs are stored in an HDF5 file when creating a MODFLOW
model in GMS. Large MODFLOW models are stored more efficiently using HDF5.
Compression ratios of 95% are common when compared to text files. The read/write
times for HDF5 files are also much faster.

Even though using HDF5 files with MODFLOW is extremely efficient, many users prefer
to also save MODFLOW simulations in the native MODFLOW format. This is particularly
true when archiving a completed modeling project.

Native MODFLOW text files can be saved from GMS. Since GMS version 10.0, these text
files contain documentation comments that more clearly identify the contents of each line
in the MODFLOW input file. Parameter definitions are also included in the text files.2 This
tutorial discusses and demonstrates the native text exporting options available in GMS
using various MODFLOW simulations (including one with parameters and one with pilot
points), as well as changing the array saving options before saving the simulation in
native text format.

1.1 Getting Started

Do the following to get started:
1. If necessary, launch GMS.

2. If GMS is already running, from the menu bar, select File | New to ensure that the
program settings are restored to their default state.

2 Importing the Simulation

Start by importing a MODFLOW simulation. This simulation is one of the example files
that ships with the USGS MODFLOW source code.

' See https://www.hdfgroup.org. HDF5 is a binary, cross-platform file format for storing data.

2 Earlier versions of GMS also exported native text files, but these files only removed references to
the HDF5 file. No documenting comments and parameters were written to the text files.
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2.1

From the Macro Bar, click Open i to bring up the Open dialog.
From the Files of type drop-down, select “MODFLOW Name Files (*.mfn;*.nam)”.
Browse to the text\text\mnw1 directory and select “mnw1.nam”.

Click the Open button to close the Open dialog and bring up the MODFLOW
Translator dialog.

s w N =

This dialog appears when importing MODFLOW native text files. When the OK button is
clicked, MODFLOW will run and export a new set of files, including an HDF5 file. GMS
will work with these files, preserving the original native text model files. The MODFLOW
translator allows valid MODFLOW simulations to be imported into GMS.

5. Select the MODFLOW 2000 (the default option) radio button.

6. Click the OK button to initiate the translator. The MODFLOW Translator dialog
will disappear briefly, then reappear to show the progress of the translation.

7. When the file conversion is complete, click the Done button to close the
MODFLOW Translator dialog.

A MODFLOW model similar to Figure 1 should appear.
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Figure 1:  Imported MODFLOW model

Saving the Project

Now it is possible to save the project as if MODFLOW were going to be run.
1. From the Menu Bar, select File | Save As... to bring up the Save As dialog.
2. Browse to the text\text directory.
3. From the Save as type drop-down, select “Project Files (*.gpr)”.
4. Enter “mnw1.gpr” as the File name.
5. Click the Save button to save the project and close the Save As dialog.

When a project is saved in GMS, a GPR file is created. The GPR file contains GMS-
specific data. If a MODFLOW simulation is in the current project, then a folder is created
that has all of the MODFLOW inputs. The new folder name will use the name of the
current project name with “ MODFLOW?” added to the end. In this project, a new folder
called “mnw1_MODFLOW” was created.
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2.2

Viewing MODFLOW Files

To quickly view the MODFLOW input files, do the following:

1. In the Project Explorer, expand the LE 3D Grid Data” folder and the “ grid”
item, by clicking on the plus buttons next to each folder.

2. Right-click on the B2 MODFLOW’ item and select the Open Containing
Folder... context menu item to bring up a new window in Windows Explorer.

A file browser showing the directory where the MODFLOW files are stored will appear.
Files similar to those in Figure 2 should be present.

1A = | mowl_MODFLOW - [} X
Home Share View 0
D % Cut X LTJ Mew item ~ ﬂ Open Es&hd: all
-] Copy path :_'_'| Easy access = Edit Select none
Pinto Quick Copy Paste _ Move Copy Delete Rename Mew Properties
access EI Paste shortcut to to folder - £7 History DD Invert selection
Clipboard Organize Mew Open Select
+ Mo text > mnw1_MODFLOW v (] Search mnw1_MODFLOW
acC Name Date modified Type Size
=T [ mnw1.ba6 : 231218 PM E—' File 1KE
_'] mnw1.bch 12:18 PM BCE File 1KB
s _'] mnwl.chd 7, 312:18PM CHD File 1KB
= _'] mnwl.dis 7, 312:18PM DIS File 1KB
= mnwl.drn 7, 312:18 PM DRN File 1KB
El
4 _'] mnwl.h3 7/2023 12:18 PM H5 File 242 KB
i) || mnwl.mfn 7/2023 12:18 PM MODFLOW-NWT 1KB
= [ mnwd.mfr 7, 1218 PM MFR File 1KE
[ [ mnwl.mfs 31218 PM MFS File 1KE
_‘] mnwl.mnw PM MMW File 1KBE
- ™ mnwl.oc 18 PM OC File KB
- _'] mnw.pcg 18 PM PCG File 1KB
- _'] mnwl.rch 2118 PM RCH File 1KB
13 items =
Figure 2:  MODFLOW input files saved from GMS

All of the files in this directory are text files except for the “mnw1.h5” file. The next step is
to examine the contents of the files.

3. Using a text editor, open the “mnw1.bc6” file.

This is the BCF package file. This file contains information on the hydraulic properties of
the grid cells (Figure 3). Notice the lines that begin with “‘HDF5”. When MODFLOW reads
these lines, it will get data from the “mnw1.h5” file. The lines are arrays that define the
aquifer properties (storage, hydraulic conductivity, and transmissivity).
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| mnw1.bcé - Notepad — | >
P

Eile Edit Format Yiew Help

4090000000

10

CONSTANT 1.0

HDE5 1.0 -1 "mirw 1.h&" "Arrays/SF1_1" 10 294

HDFS 1.0 -1 "mrw 1.1 "Arrays/HYCOND_1" 1 0 294
HDF5 1.0 -1 "mimw 1.h&" "Arrays/LEAK_1" 1 0 294
HDFS 1.0 -1 "mrw 1.hS" “Arrays/SF1_2" 1 0 294

HDOF5 1.0 -1 "mrwe 1.0 5" "Arrays/TRAN_2" 1 0 294

Ln & Col 46 100%  Windows (CRLF) UTF-8

Figure 3:  MODFLOW BCF package file saved from GMS

There are many free viewers available to browse the contents of HDF5 files. Figure 4
shows “mnw1.h5” as seen in HDFViews?, an application provided by the developers of
HDF5 which allows viewing and editing of HDF5 files.

HF

File Windew Teols Help

= @ @&

Recent Files ‘ CATempimnw1_MODFLOWAmnw .he ~ | Clear Text
QET ~ T 07. Property at Multi-Node Well/ [maw1.h5 in C:Temp\mnw1_MODFLOW] | x |~
E\TST Table Import/Export Data  Dats Display

lle e
§# File \/yeprsworw ‘ﬁ\iﬂ K‘L'l <;3|I| i ED ¢>I
@ General Head O-based
A MFHE Version o
£ MHwW2
- @ Multi-Node Well | o | v | 2 | s | 4 | 8 | & | 7| &8
# 00 Number of BCs 010 1.0 1.0 1.0 10 10 10 10 1.0
01 Use Last 100 00 00 00 00 00 00 00 00
02 Cell IDs 210 10 00 00 40 40 00 00 )
03, Name 3 5050 2000 3040 2400 1750 1750 8020 2300 1800
%04 Map 1D 405 05 00 50000 05 05 00 05 05
i 06. IFACE 510 10 10 10 10 10 10 10 10
07 Property 6 00 00 00 00 00 00 00 00 00
g ?2 f;;esi;imd Ret 7 00 0o 0o 0o 0o 0o 00 00 00
25 well 10 8 00 00 00 00 00 00 00 00 00
P v 9 10 10 10 10 "o 10 10 N 10 v
07. Property at /MultrNode Well [mwi nf 10500 oo oo oo oo L2 A A L T
P

Figure 4:  HDFView of “mnw1.h5”

Now to look at the original MODFLOW files. The original BCF file contains similar
information as in the BCB6 file. However, the information is in a different format.

4. In the Project Explorer, expand the Lﬁ 3D Grid Data” folder and the g grid”
item, by clicking on the plus buttons next to each folder.

5. Right-click on the @2 MODFLOW” item and select the Open Containing
Folder... context menu item to bring up a new window in Windows Explorer.

6. Browse to the text\text\mnw1 directory.

This is the directory containing the original MODFLOW files. Files similar to those in
Figure 5 should be present.

3 See http://www.hdfgroup.org/products/java/hdf-java-html/hdfview/
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T = | mnwl - [} b
Home Share View o
« v 4 Y text > mnwl v | D Search mnw1
a0 ~ MName Date modified Type Size
= ._.T mnw1.bas 4/8/ 10:45 AM BAS File TKB
[t mnwl.bef 4 45 AM BCF File 1KB
s [t mnwl.chd 4 45 AM CHD File 2KB
= [t mnwi.dis 4 45 AM DIS File 1KB
= ._.T mnwl.drn 4, :45 AM DRN File TKB
{ ._.T mnwl.mnw 4, 45 AM MMNW File G KB
) [ mnwl.nam 4, 45 AM MAM File 1KB
= [ mnwl.oc 4, 45 AM OC File KB
B [ mnwl.pcg 4, 45 AM PCG File 1KB
._.T mnwl.rch 4/8/2 245 AM RiCH File 1KB
H v
10 items =

Figure 5:  Original MODFLOW input files

7. Using a text editor, open “mnw1.bcf” (Figure 6).

1| mnw.bcf - Notepad — O X
File Edit Format View Help
0 90.0 0 0.0 0 O ltem 1: IBCFCB HDRY IWDFLG WETFCT IWETIT IHDWET ~ ~
0100 [tem 2: Ltype
CONSTANT 1.0 [tem 3: TRPY
CONSTANT  0.05 ltem 4: S, layer | (Specific Yield)
CONSTANT &0, Iltem &: K, layer 1
COMNSTANT .20E-03  ltem 7: VCONT, layer 1
CONSTANT 1.0E-04  Item 4: §, layer 2
CONSTANT 15000.  ltem 5:T7, Ic:yerQl

Ln 8, Col 43 100%  Windows (CRLF) UTF-8

Figure 6: MODFLOW BCF file

When the two files are compared, notice that the numbers on lines 1 and 2 of the file are
the same. However, in the original files, some text is on the right side of the file.
MODFLOW will ignore this text because it is only expecting to read numbers on those
lines. Also notice that instead of referencing an HDF5 file for the aquifer properties, the
values for these arrays are listed in this file.

2.3  Exporting Native Text from GMS

Now to export the simulation in MODFLOW native text format:
1. Close the text editor and Windows Explorer windows and return to GMS.

2. From the Menu Bar, select the MODFLOW | Global Options... menu item to
bring up the MODFLOW Global/Basic Package dialog.

3. Inthe MODFLOW version section, turn on the Save native text copy check box.
4. Click the OK button to exit the MODFLOW Global/Basic Package dialog.
5. From the Menu Bar, select File | Save to save the project.

By turning on the Save native text copy option, an additional set of MODFLOW input files
are saved in the native text format.
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2.4

Viewing the Native Text Files

The next step is to go look at the BCF package file in the native text files that were just

saved.
1. In the Project Explorer, expand the “'@ 3D Grid Data” folder and the g grid”
item, by clicking on the plus buttons next to each folder.
2. Right-click on the @2 MODFLOW” item and select the Open Containing
Folder... context menu item to bring up a new window in Windows Explorer.
3. Browse to the text\text\imnwi1_MODFLOW _text directory to bring up the
MODFLOW native text files (Figure 7).
PR = | mnwi_MODFLOW text - [} X
Home Share View 9
< A M text > mnw]_MODFLOW _text ~ &) Search mnw1_MODFLOW _text
a0 Mame - Date modified Type Size
=T j mnw1.ba6 :34 PM BAG File 1KB
_'] mnwl.bcé :34 PM BC6 File 1KB
s _'] mnwl.chd :34 PM CHD File 4KB
L 1 mnw.dis 34 PM DIS File 2kB
&l j mnwl.drn :34 PM DRN File 2KB
¥ [ mowl.mfn 34 PM MODFLOW-NWT 1KB
J», j mnwl.mnw :34 PM MNW File 15KB
= j mnwl.oc :34 PM OC File 35KB
j mnwl.pcg :34 PM PCG File 1KB
iﬂ . j mnwl.rch :34 PM RCH File 1KB
10 items =
Figure 7:  Native text MODFLOW files saved from GMS
4. Using a text editor, open the “mnw1.bc6” file (Figure 8).
mj mnw1.bc6 - Motepad - O >
File Edit Format Miew Help
H[} 20000000 # 1. IBCFCE HDRY IWDFLG WETFCT IWETIT IHDWET ~
01 00 # 2. Ltype[NLAY)
COMNSTANT 1.0 # 3. TRPY[NLAY)
COMSTANT 0.05 # 4. SfIINCOLNROW] LAY 1
CONSTANT 60.0 # 6. HY[NCOLNROW) LAY 1
CONSTANT 0.0002 # 7. Vcont(NCOLNROW)] LAY 1
CONSTANT 0.0001 # 4. 5fIINCOLNROW] LAY 2
CONSTANT 15000.0 # 5. Tran([NCOLNROW) LAY 2
L
Ln1, Col1 100%  Windows (CRLF) UTF-2

Figure 8:

MODFLOW BCF file saved in native text format from GMS

Notice that this file is very similar to the original MODFLOW text file. There are some
minor differences such as the format of the numbers. Look at the comments on the right
side of the file. These all begin with the “#” symbol. The number on this line indicates the
MODFLOW input dataset number for the BCF file.

After the number, notice the documented variable name that is read from this line. These
dataset numbers and variable names come straight from the MODFLOW documentation
so they will be those mentioned in the Online Guide to MODFLOW BCF documentation
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(Figure 9).* Notice the dataset numbers and the variable names. These are the items
written in the comments on the right side of the BCF file shown above.
= 0 0 © =

BCF6 - Block-Centered Flow Package Scroll Prev Top Next More

o1 =0

Vavigari

Data |Ltype(NLAY)

Set2 |Read one value for each layer. These values are free format if the word FREE is specified in Item 1 of the
Basic Package input file; otherwise, they have fixed-format fields. The fixed format fields are each 2
characters wide with 40 values per line. Use only as many lines as required for the number of model
layers

In MODFLOW-2005 v 1.5 and earlier versions of MODFLOW-2005, Ltype must
always be in free format.

% Ltype

Data |TRPY(NLAY)-- UIDREL
Set3 |w TRPY

A subset of the following two-dimensional vanables are used to describe each layer. The variables needed for each
layer depend on the layer-type code (LAYCON, which is defined as part of the Item-2 Ltype), whether the
simulation has any transient stress periods (at least one stress period defined in the Discretization File specifies
Ss/Tr as “TR™), and if the wetting capability 15 active (IWDFLG not 0). If a vanable is not needed, it must be
omitted. In no situation will all variables be required. The required variables (Items 4-9) for laver 1 are read first;
then the variables for layer 2 and so forth.

Data |[SfLNCOL.NROW)]--U2DREL
Set4 |If there is at least one transient stress period.

A Sfl

Data |[Tran(NCOL.NROW)] -- L2DREL
Set5 |IfLAYCON 1s 0 or 2 (see Ltype ), then read item 5

# Tran

Data |[EY(NCOL.NROW)] -- UZDREL
Set 6 |Otherwise, if LAYCON 1s 1 or 3 (see Ltvpe). read tem 6.
= HY

Data |[Veont{(NCOL.NROW)] -- UZDREL
Set 7 |If not the bottom layer.

= Vcont

Figure 9:  Online Guide to MODFLOW

Feel free to view some of the other MODFLOW input files at this point. When finished,
close the text editors and file browser and return to GMS.

3 Importing the Simulation with Parameters

Now it is necessary to import another MODFLOW simulation that has parameters.

1. From the Menu Bar, select File | New to clear the current project and start a new
one.

From the Macro Bar, click Open o bring up the Open dialog.
From the Files of type drop-down, select “MODFLOW Name Files (*.mfn;*.nam)”.
Browse to the fext\text\etsdrt directory and select “etsdrt.nam”.

Click the Open button to close the Open dialog and bring up the MODFLOW
Translator dialog.

6. Selectthe MODFLOW 2005 radio button as the version to use and click the OK
button to initiate the translator.

oA woN

4 See http://water.usgs.gov/nrp/gwsoftware/modflow2000/MFDOC/index.html?bcf.html
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7. Once the translator is finished, click the Done button to close the MODFLOW
Translator dialog.

A MODFLOW model similar to Figure 10 should be visible.

* *
* *
+ +*
* *
* L *
* *
+ *
* *
* *
* *
+* *

Figure 10:  MODFLOW model of the etsdrt simulation

8. From the Menu Bar, select the MODFLOW | Parameters... menu item to bring
up the Parameters dialog.

Four parameters imported as part of the simulation will be visible (Figure 11).

& Parameters X

Parameters
[]Show all columns [ Use multiplier amays

Name Value Min Maz Use WNum. Clusters Num. Define
clusters (NCLU) Instances | clusters
DRTCond |20 j 1.0e-010 2000 0 0
HydCond | 0.05 j 1.0e-010 1000 1 1
Recharge | 0.001 :|' 1.0e010 1000 [ 1] 0
ETSMax |0.01 —{1.0e-010 r 0 0

Delete Inttialize From Model | | Import Optimal Values... |

Help.. F0K 1| Cancel |

Figure 11:  MODFLOW parameters
9. Click the OK button to exit the Parameters dialog.

When exporting the native text files, the parameters will be included in the text files as
well.
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3.1

Exporting Native Text from GMS

3.2

To save this simulation in native text format, do the following:

1.

© N o o bk~ w Db

From the Menu Bar, select the MODFLOW | Global Options... menu item to
bring up the MODFLOW Global/Basic Package dialog.

In the MODFLOW version section, turn on the Save native text copy check box.
Click the OK button to exit the MODFLOW Global/Basic Package dialog.

From the menu bar, select File | Save As... to bring up the Save As dialog.
From the Save as type drop-down, select “Project Files (*.gpr)”.

Browse to the text\text directory.

Enter “etsdrt.gpr” as the File name.

Click the Save button to export the files and close the Save As dialog.

Viewing the Native Text

Now to view the text files to see how the parameters were included in the files:

In the Project Explorer, expand the ““@ 3D Grid Data” folder and the ‘@ grid”

1.
item, by clicking on the plus buttons next to each folder.
2. Right-click on the B2 MODFLOW” item and select the Open Containing
Folder... context menu item to bring up a new window in Windows Explorer.
3. Browse to the text\text\etsdrt MODFLOW _text directory.
The files shown in Figure 12 should be present.
TE = | etsdrt MODFLOW — O ®
Home Share View o
4 ™o text » etsdrt MODFLOW w & Search etsdrt_MODFLOW
aco MName - Date modified Type Size
—_ [} etsdrt.bas BAG File 1 KB
[} etsdrt.dis DIS File 1 KB
a [} etsdrt.drt DRT File 1 KB
= [ etsdrtets ETS File 1KB
& 1 etsdiths HDFS5 Data File 206 KB
¥ H etsdrtIpf LPF File 1 KB
b [ etsdrt.mfn MODFLOW-NWT 1 KB
= [} etsdrt.mfr IFR File 1 KB
B [} etsdrt.ms MFS File 1 KB
- [t etsdrt.oc OC File 1 KB
- [ etsdrt.param PARAM File 3KB
- [} etsdrt.peg PCG File 1 KB
- [} etsdrt.pal PVAL File 1 KB
- [t etsdrtrch RCH File 1 KB
[} etsdrtsnn SNN File 1 KB
i Nv
15 items =

Figure 12:  MODFLOW native text files

Now to look at some of the files that have parameters defined. The ETS, DRT, RCH, and
LPF packages all have parameters defined. First look at the ETS package.

4.

Using a text editor, open the “etsdrt.ets” file ( Figure 13).
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) etsdrt.ets - Notepad — O X
File Edit Format View Help

1 40 1 2 # 1. NETSOP IETSCB NPETS NETSEG
ETS-Max ETS 0.01 1 # 3. [PARNAM PARTYP Parval NCLU [INSTANCES NUMINST]]
ETS 1 ETS_1 -30 # 3b. [Mitarr Zonarr ]

11T 1 1 1 # 4. INETSS INETSR INETSX [INIETS [INSGDF]]
CONSTANT 100.0 # 5. EISS[NCOLNEOW)
ETS-Max # 7. [Pname [Iname] [IETSPF]]
CONSTANT 346.0 # 8. EISX[NCOLMNROW)
COMNSTANT 0.5 # 10. PXDPNCOLNROW)
CONSTANT 0.1 # 11. PETM[NCOLNROW)

Ln1, Col 1 100%  Windows (CRLF) UTF-8

Figure 13:  ETS package file

Notice that the parameter “ETS-Max” has been included in the file (see lines 3 and 7).
Now to look at the DRT file.

5. Using a text editor, open the “etsdrt.drt” file.
The file should look like Figure 14.

) etsdrt.drt - Motepad - O X
File Edit Format Wiew Help
#

1 40 1 1 RETURNFLOW AUX IFACE AUX CONDFACT AUX CELLGRP # 1. MXADRT IDRTCB NPDRT MXL [Option]
DRT-Cond  DRT 20 1 # 2. [PARNAM PARTYP Parval NLST [INSTANCES NUPINST]]

1 5 8 60.0 101 7 3 0.4 & 1.0 -1 # 3b. Layer Row Column Elevation Condfact [LayR RowR ColR Rfprop] [xyz]

0 1 # 4. ITMP NP Stress Period 1
DRI-Cond # 6. [Pname [Iname]]

Ln1, Col1 100%  Windows (CRLF) UTF-8

Figure 14:  DRT package file

Notice lines 2, 3b, and 6. These lines define the parameter and its usage in the
simulation. Also notice that the total width of the text in this file is much greater than the
text in other files previously examined. The documentation comments are all aligned on
the right side of the file and a small buffer is placed between the comments and the
MODFLOW inputs. This makes reading the documentation easier than with non-aligned
comments.

4 Importing the Simulation with Pilot Points

Now to read in a MODFLOW simulation that uses pilot points® with an array parameter:

6. From the Menu Bar, select the File | New menu item to clear the current project
and start a new one.

7. From the Macro Bar, click Open 5 to bring up the Open dialog.
From the Files of type drop-down, select “Project Files (*.gpr)”.
9. Browse to the text\text\pilot directory and select “pilot.gpr”.

10. Click the Open button to import the file and close the Open dialog.

5 Pilot points are used with PEST as part of automated model calibration. To learn more about pilot
points, complete the” MODFLOW — PEST Pilot Points” tutorial.
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A model similar to Figure 15 should appear.
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Figure 15:  MODFLOW model with pilot points

Exporting Native Text from GMS

To save this simulation in native text format, do the following:

1.

From the Menu Bar, select the MODFLOW | Global Options... menu item to
bring up the MODFLOW Global/Basic Package dialog.

Notice that the Save native text copy option is not available in the MODFLOW version
section. This option will only work when Forward is selected in the Run options section.
Typically, a model calibration would be completed, then a final forward run model would
be completed with the calibrated parameter values. The native text would then be
exported. With the stochastic option, a switch back to a forward run is necessary in order
to save the native text.

2.
3.
4.

In the Run options section, select the Forward radio button.
In the MODFLOW version section, turn on the Save native text copy check box.
Click the OK button to exit the MODFLOW Global/Basic Package dialog.

From the Menu Bar, select the File | Save As... menu item to bring up the Save
As dialog.

From the Save as type drop-down, select “Project Files (*.gpr)”.

Browse to the fext\text directory.
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8. As the File name, enter “pilot.gpr”.
9. Click the Save button to export the files and close the Save As dialog.

Viewing the Native Text

Now view the text files and see how the parameters were included in the files.

1. In the Project Explorer, expand the Lﬁ 3D Grid Data” folder and the g grid”
item, by clicking on the plus buttons next to each folder.

2. Right-click on “B2 MODFLOW” and select the Open Containing Folder...
context menu item to bring up a Windows Explorer window.

3. Browse to the text/text/pilot MODFLOW _text directory.

The files shown in Figure 16 should be present.

iANE! + | pilot_ MODFLOW text

Home Share

A Name

[} pilot.bab
[} pilot.chd
I_'] pilot.chob
[} pilot.dis
[} pilothab
[} pilot.mts
™ pilot.Ipf
|| pilot.mfn
,_'] pilet.mlt
,_'] pilet.obs
,_'] pilot.oc
,_'] pilet.pcg
,_'] pilet.orch
,_'] pilotriv
,_'] pilet.rvob
,_'] pilotwel
,_'] pilet.zon

=
=
=

IFEl-ennw'd ®

-

17 items

View

~

“ v A4 [« text > pilot MODFLOW_text v b

Date modified

Search pilot_MODFLOW text

Type

BAG File
CHD File
CHOE File
DIS File
HOE File
LMTE File
LPF File

Size
33KB
2KB
3KB
53 KB
3KB
1KB
6 KB

MODFLOW-NW

MLT File
OBSFile
OC File
PCG File
RCH File
RIV File
RVOE File
WEL File
ZON File

1.319KB
1KB
1KB
1KB
2KB

27 KB
1KB
30KB

-

Figure 16:  MODFLOW native text files

Now to review some of the files that are related to the pilot points, beginning with the LPF

package:

4. Using a text editor, open the “pilot.Ipf” file (Figure 17).

Page 13 of 16

© Aquaveo 2025



GMS Tutorials

MODFLOW - Saving Native Text

| pilot.Ipf - Notepad — a *

File Edit Format View Help

|74D -888.0330 # 1. |LPFCE HDRY NPLPF [Options] &

1 # 2. Ltype(NLAY)

0 # 3. LAYAVGNLAY)

-1.0 # 4, CHANI[NLAY)

0 # 5. LAYWICA[NLAY)

0 # & LAYWET[NLAY)

ppl_1 HK0.3341435 1 # 8. [PARNAMPARTYP Parval NCLU]

1 ppl_1HK_1-30 # 9. [Layer Mitarr Zonarr 1Z]

ppl_2 HK 0.3356953 1 # 8. [PARNAMPARTYP Parval NCLU]

1 ppl_2HK_1-30 # 9. [Layer Mitarr Zonarr 1Z]

ppl_3HK 0.6361147 1 # 8. [PARNAM PARTYP Parval NCLU]

1 ppl1_3HK_1-30 # 9. [Layer Mitarr Zonarr 1]

ppl_4 HK 0.4489954 1 # 8. [PARNAM PARTYP Parval NCLU]

| ppl_4 HK_1-30 # 9. [Layer Mitarr Zonarr 1]

pp1_5HK 0.4000807 1 # 8. [PARNAM PARTYP Parval NCLU]

1 ppl_5HK_1-30 # 9. [Layer Mitarr Zonarr 7]

ppl_é6 HK 0.7258828 1 # 8. [PARNAM PARTYP Parval NCLU]

1 ppl_&HK_T1-30 # 9. [Layer Mitarr Zonarr 1Z]

ppl_7 HK 0.4001452 1 # 8. [PARNAM PARTYP Parval NCLU]

1 ppl_7 HK_1-30 # 9. [Layer Mitarr Zonarr 1Z]

ppl_8 HK 0.4727948 1 # 8. [PARNAMPARTYP Parval NCLU]

1 ppl_BHK_1-30 # 9. [Layer Mitarr Zonarr 17]

ppl_9 HK 0.9242411 1 # 8. [PARNAM PARTYP Parval NCLU] v
Ln1, Col1 100%  Windows (CRLF) UTF-8

Figure 17:  LPF package file

Notice that many of the lines in the file have the 8 and 9 line numbers. These lines define
the pilot point parameters. The pilot point parameters are named pp#_#, where the first #
is the index of the pilot point set (it is possible to have multiple sets of pilot point
parameters) and the second # is an index for the point number.

The next file to review is the multiplier file. This is where the multiplier arrays related to
each pilot point are written.

5. Using a text editor, open the “pilot.mit” file (Figure 18).

A multiplier array is created for each pilot point. When MODFLOW runs, the value at
each point is multiplied by its multiplier array, resulting in one array for each pilot point. All
of these arrays are then combined (added together) to create the final value at each cell.
Looking at text files with array data can be difficult since the arrays contain such large
amounts of data.

GMS has export options to allow arrays to be external from the MODFLOW package
files. One of these options is demonstrated here.
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71 pilot.mit - Motepad — O X

File Edit Format View Help

34 # 1.NML Lo

ppl_1 # 2. MLINAM [FUNCTION]

INTERNAL 1.0 (FREE) -1 # 3. RMLT[NCOLNROW)
0.4524204 0.4764135 0.503624%  0.534635 0.569984%  0.608506 0.6524527 0.7014029 0.7545118 0.8077224 0.8552194
0.4370615 0.4605612 0.4874508 0.5184587 0.55444469 0.5955738 0.6425753 0.6970074 0.7581068 0.822519 0.8829055
0.4190888 0.4415055 0.4673041 0.4973134 0.5325705 0.574439? 0.6229309 0.680734 0.7486051 0.8241064 0.8990366
0.3986097 0.4193331 0.4432147 0.471094 0.5040993 0.5437406 0.5915936 0.642191 0.7199126 0.803384% 0.8921415
0.3760809 0.3943266 0.4154944 0.4401075 0.4691854 0.5041625 0.5470618 0.5997148 0.6659604  0.748662 0.8436399
0.3532616 0.3669691 0.3847404 (0.4051405  0.428827 (0.4568407 0.4906753 0.5324985 0.5842505 0.6507124 0.7316397
0.32879¢4 0.338464946 0.3518989 0.3674214  0.384763 0.4042717 0.4243954 0.4517477 0.4807655 0.5144798 0.5533967
0.3031912 0.3100784 0.3179444 (0.3284599 0.3392352 0.3499188 0.3597919 0.3675599 0.3710715 0.36468328 0.3524538
0.2769797 0.2809948 0.285008 0.2897983 0.2945343 (.2973458 0.2947035 0.2900758 0.2735591 0.2422019 0.1937259
0.2506498 0.2520772 0.2529335 0.25284%4 0.2525294  0.249291 0.2413027 0.2258994 0.1993773 0.1579716 0.1023878
0.2247053 0.2238919 0.2221511 0.2190795  0.214387 0.2071643 0.19517  0.1764277  0.1485755  0.109954 0.06302182
0.1994409 0.1968417  0.193146 0.1879332 0.1807277 Q.1711373  Q.1577041 0.1392429 0.1148712 0.08456977 0.05092783
0.1749268 0.1712647 0.1661849 0.1596184 0.1512254 0.1406262 0.1272449  0.110624 0.0°095065 0.06716831 0.0474637
0.1513587 0.1472126 0.14134682 0.134108 0.1252798 0.1147128 0.102126 0.08748671 0.0715812 0.05567821 0.04159718
0.1297976  0.1249436 0.1186932 0.1112482 0.1025512 (0.09249799 0.08117442 0.06819272 0.05463419 0.041461423 0.030484
0.1102835 0.1050437 0.09841825 0.09092573 0.08273003 0.07351995 0.04339527 0.05229451 0.04031464 0.02873401 0.0185 +

< >

Ln 1, Col 1 100%  Windows (CRLF) UTF-8
Figure 18:  MLT package file

Exporting Native Text from GMS with External Arrays

The next step is to save this simulation in native text format again with external arrays.

1. In GMS, from the Menu Bar, select the Edit | Preferences... menu item to bring
up the Preferences dialog.

2. Select “MODFLOW?” from the list on the left.

3. Turn on the Save copy of MODFLOW simulation in native text format checkbox.
4. From the drop-down, select “Write external arrays to ‘arrays’ folder”

5. Click the OK button to exit the Preferences dialog.

6. From the Menu Bar, select the File | Save menu item to export the files.

Return to the Windows Explorer window where the native text files are shown. A new
directory called “arrays” should have been created. First, look at the MLT file again and
then it will be possible to examine the arrays that were created in the “arrays” folder.

7. Using a text editor, open the “pilot.mit” file.

Instead of seeing large amounts of floating-point numbers in this file, there are simply
references to external files (Figure 19). This is accomplished through the “OPEN/CLOSE”
statement on each row in the file. Notice the format of the names of the array files.
External arrays are placed in their own text files and are named using the following
pattern: “myProject_array PACKAGE_VARIABLE_LAYERorSP”.

In this example, the first pilot point multiplier array is named “pilot_array MLT pp1_1.txt".
So “pilot” is the project name. “MLT” is the package. And “pp1” is the variable (or
parameter). Lastly, “1” refers to the pilot point index. Here are two more examples:

e The ibound array for layer 1 would have the following name:
“‘myProject_array BAS_IBOUND_1.txt".

o The recharge array for stress period 3 would have the following name:
“‘myProject_array RCH_RECH_3.txt".
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B4

ppl_l
ppl_2
ppl_3
ppl_4
ppl_5
ppl_é
ppl_7

ppl_8

| pilot.mlt - Notepad - O *

File Edit Format Yiew Help

OPEN/CLOSE \arrays\pilot_array_MLT_pp1_Lixt 1.0 (FREE}-1  # 3. RMLTINCOLNROW)
OPEN/CLOSE \arrays\pilot_array_MLT_pp1_2.ixt 1.0 [FREE} -1 # 3. RMLTINCOL.NROW)
OPEN/CLOSE \arrays\pilot_array_MLT_pp1_3.ixt 1.0 (FREE} -1 # 3. RMLTINCOL.NROW)
OPEN/CLOSE \arrays\pilot_array_MLT_pp1_4.txt 1.0 (FREE} -1 # 3. RMLTINCOL.NROW)
OPEN/CLOSE \arrays\pilot_array_MLT_pp1_5.ixt 1.0 (FREE} -1 # 3. RMLTINCOL.NROW)
OPEN/CLOSE \arrays\pilot_array_MLT_pp1_é.ixt 1.0 (FREE} -1 # 3. RMLTINCOL.NROW)
OPEN/CLOSE \arrays\pilot_array_MLT_pp1_7.ixt 1.0 [FREE} -1 # 3. RMLTINCOL.NROW)

OPEN/CLOSE \arrays\pilot_array_MLT_pp1_8.txt 1.0 [FREE]-1  # 3. RMLTINCOL,NROW)

# 1.NML @
# 2. MLINAM [FUNCTION]

# 2. MLTINAM [FUNCTION]
# 2. MLINAM [FUNCTION]
# 2. MLINAM [FUNCTION]
# 2. MLINAM [FUNCTION]
# 2. MLINAM [FUNCTION]
# 2. MLTINAM [FUNCTION]

# 2. MLINAM [FUNCTION]

ppl_9 # 2. MLINAM [FUNCTION]
OPEN/CLOSE MNarrays\pilot_array_MLT_pp1_9.txt 1.0 [FREE} -1 # 3. RMLT[NCOLNROW] v
Ln1, Col 1 100%  Windows (CRLF)  UTF-2
Figure 19:  MLT package file with external arrays
8. Return to Windows Explorer and open the arrays directory. Notice the external

arrays created when the native text files were saved.

To export the arrays, it was necessary to turn on a preference that will remain turned on
in any new GMS project unless it is reset. To reset this preference setting:

9.

10.
11.
12.

5 Conclusion

In GMS, from the Menu Bar, select the Edit | Preferences... menu item to bring
up the Preference dialog.

Select “MODFLOW” from the list on the left.
Turn off the Save copy of MODFLOW simulation in native text format checkbox.

Click the OK button to exit the Preference dialog.

This concludes the “MODFLOW — Saving Native Text” tutorial. The following topics were
discussed and demonstrated:

HDFS5 is a binary, cross-platform file format.
GMS stores most of the MODFLOW data in an HDF5 file.
GMS can export native text format MODFLOW files.

Native text format MODFLOW files from GMS also include useful documentation
comments.

It is possible to export native text format MODFLOW files from GMS with external
arrays.
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