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1. DATA BASE



Introduction

This database system consists of two databases. One is
the' hydrogeological database, to manage data related to the
conditions of hydrology, meteorology, and hydrogeology. The other
is the literature database, to manage literature, such as
reports, maps, and other documents, related +to groundwater

development.

The main functions of the systems involve data entry, data
retrieval, and the printing of data. Besides these, functions to
search the data, to make graphs, and to display the locations of
maps are also presented.



sookrdordokdox N O T E skdokoksokior ok

Computers are very sensitive. So that please pay attention to:

1.

2.

10.

11.

12.

Read the operating manuals before operaing the system.

Keep the computer room clean,

Cover the computer sysiem with the vinyl covers at
all times, except when being used.

Make sure that power is supplied only through the
stabilizer.

When connecting connectors, do it gently.
The RS232C connecters are especially sensitive.
Be sure that a matched right side up when

connecting.

Never fold or bend the floppy disks. Never touch the
magnetic part of the floppy disks.

When inserting a floppy disk in a floppy disk drive,
do it gently.

Always store the floppy disks in the floppy disk case.
The floppy disk drives should be cleaned with the

head cleaning diskette every two months. The cleaning
diskettes, with instructions, are stored in the carton
under the computer table.

Néver place anything except paper on the digitizer,

Keep the floppy disks away from the plotter.



~-~- COMPUTER OPERATION ---

1 Starting up the computer
(1) General procedures
Please follow the following procedureq
1. Turn on the air conditioner.
2. Remove the viny! cover from the computer.
3. Turn on the wall socket switch.
4, Push on the stabilizer switch.

(2) Starting up from the hard disk

Make sure the floppy disk drives are unlocked.

Turn on the computer power switch.

Wait about 10 seconds.

When a message in Japanese letters appears, push RETURN.
The M-MAIN menu will appear.

To enter a command type in the name of the command and
push RETURN. '

U)m..h..&.‘ll\)!—‘

MAIN-MENU (¢ Directory A>¥ )  M-MAIN
ENTER THE NAME OF THE COMMAND

DBASE : DATA BASE SYSTEMS
BASIC s BASIC PROGRAM
FORTRAN : FORTRAN PROGRAM
OPTION :  OPTIONAL PROGRAMS
WSR : WORD STAR
BACKUP ! TO BACK UP FILES

(Ex. A>DBASE[RETI)

(3) Starting up'from'fhe'floppy disk drive
Floppy disks, prepared for your use, are stored in the
floppy disk case labeled DATA BASE. They are:

Label : JICA DB [ No. % 1] Hydrogeological D.B
* % = A, B, C, D, E, LOTUS
Label @ JICA DB [ No. L1 1 Literature D.B

[ No. L2 1] ~ do -
Label : JICA BASIC BASIC PROGRAMMING
L.abel : JICA FORTRAN FORTRAN PROGRAMMING
Label : JICA WS WORD STAR
Label name ; JICA OPTION OPTIONAL PROGRAMS

-~ Turn on the computer power switch.

- Insert the selected floppy disk in the upper floppy disk
drive, and locKk the drive.

.~ Follow the instruction displayed on the screen.

(4) Turning off the computer _

- Be sure printing or plotting is complete.
.-Return to the M-MAIN menu.

Unlock the floppy disk drives.

Push the STOP Kkey.

Turn off the computer power switch.

Turn off. the stabilizer switch.

.- Turn off the wall socket switch.

Cover the computer with the vinyl sheet.
Turn off the air conditioner.

ho e =B B i o BN JU R L
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2 Backup
For the safty of the data, you are recommended ito make back-
ups at least monthly. The floppy disks used to . start up the
systems from the floppy disk drives are also used to back up the
files stored in the hard disk. To do¢ so, follow thses procedures.
1. Select M- BACKUP from the MMAIN menu. The M-~BACKUP menu
will appear.
2. Insert the specified floppy disk in the upper floppy disk
drive, type in the appropriate command, and push RETURN.

3 Emergencies
(1) Power failure N

In the event of power failure, the stabilizer will ~continue
to supply power to the computer for about eight minutes. However,
you must guit your job and shut down the computer immediately,
eve if you are in the middle of printing or plott;ng, othervise
your data will be lost or damaged.

(2) Frozen controls :

If the computer freezes, that is, if the computer will not
accept any any command or Key entry, unlock the floppy disk (if
in use), push the STOP key, and then the RESET button, located to
the lower-left on the front of the machine,



-==~ PRINTER OFERATION -~~~

1. Turning on the printer :

_ The printer will turn on automatically upon turning on the
rower switch of the computer without turning on the power switch
of the printer, if the printer is properly connected to the

computer,

I1f the printer is not connected, plug the printer power line
into the outlet located at the back of the computer, then turn on
the printer power switch.

Sheetguide(Not used?

Paper Switch

Type Theads

Ribbon Cartridge Switch

Operation panel

(Not used)

To Cdmputer
Print thickness-contral

2. Loading paper
- Insert the paper.
~- S8ei the paper switch to the A side. : _ _
~ Turn the Xnob to feed the paper until the end of "the . paper
emerges. : : . ’
- Set the paper switch to the B side. .
~ Pull out the end of the paper gently . and adjust the paper
~ position.
-  Set the paper switch to the A side again.
~ Turn the knob to feed the paper until the papers perforated
line is just above the ribbon cartridge.




3. Operation panel switches
(1) SEL o
If the green light on the switch is on, the printer is ready
to print out. If the light is off, ‘the printer is not ready.
~ Push the gwitch to turn the light on or off.
(2) L.F _ _ . _
This switch is in effect only if the SEL light is off. .
One push of this switch feeds the paper one line. If held
down, the paper feeds continuously.
(3 T.0.F . :
This switch is in effect only if the SEL light is off.
A push of this switch feeds the paper one page.
(4) FINE ' _ .
i1f the orange light on the switch is on, the speed of the
printer is slow, but characters are printed fine. If the
light is off, the speed is fast, but{ the <characters are of
draft guality. Push the switch to turn the light on and offi.

4. EBError sign on the operation panel
(1) P.E _ _ :
if the red ltight to the left of P.E is on, the paper 1is
jammed or no paper existis.
{2) R.E _
I1f the red light to:the left of R.E is on, it indicates the
ink-ribbon is jammed or the ribbon is exhausted.

FINE 1.0.F [ L.F SEL
=) . O o
5. How to change a ribbon cartridge.
-~ DBe sure the power is off,.
- Move the ribbon cartiridge carrier to the center position
by hand.

- Push the holder gently outwards, and take out the riﬁbon
cartridge.

Carrier



Check the cancellation of the numbers on the R side of a
cartridge to see how many times the ribbon has been changed.
A cartridge must not be used for more than 10 changes of the
ribbaon., _

Hold the cartridge w1th its R side up.

Gently open the cartridge with pushing the lock-tab with the
index finger of your left hand.

L.ock tab

Remove used ink-ribbon.
Remove the ribbon from the empty core.

- Caore .
Ribben leader

Prepare ‘a nev ink-ribbon and spring.

Replace the used spring with a new spring.

Detach the transparent.leader_ofzthe ink-ribbon.

Place the ribbon leader on the empty core correctly.

.Set the full-ribbon (supply) core on the feeder.

Thread the ribbon correctly along the transport path to the
empty. (take-up) core,

Turn the empty core:- two révolutions counter-clockwise.

Guide\ [




-~ Rejoin the two halves of the cartridge and press to close.

Note. Be sure the projections fit between the spring and the
wall of the cariridge.

- Turn the core in the direction of the arrow to. take up
slack. '

Spring
Ribbon

- Place the cartridge on the carrier with its L side up if on
the left, or R side up if on the right. _
-  Push the cartridge in gently to set it in position.

Cartfidge

Carrier

6. Cleaning the type head _

1f the printed characters becomes blurred, clean the printer
type heads with the cleaning papers, which are stored in the
carton under the computer tabie. The printer must be turned . off,
and the ribbon cartridge carrier should bhe moved gently by hand

to right or left end of the rail, so that the printer type head
appears and is cleaned easily. : :



~-~  PLOTTER OPERATION ==~

1t Cautian !!‘
) Keep floppy disks away from the plotter panel and the pen
stock. These magnetic parts of the plotter can damage the

memory on a fioppy disk.

1. Setting up the plotter ,
1. Make sure the plotter power SW1tch is off.
2. Connect the interface cable of the plotter to the R5232C
interface socket of the computier.
3. Turn on the plotter power switch.
The pen carriage will set itself to its initial position,
Wait until! it stops. The plotter is now ready.

2. Set switch parameters for the plotter
Prior to run a plotter program, enter the following command.
A > SWITCHP _ C
Once given this command, you do not have to do it again
unless you restart the computer or later enter the command

SWITCHD.

[i
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3. Pen set

1. Remove the plotter pen caps.

2. Place the plotter pens in the pen stock. Make * sure the
heads of the pens are correctly set in the pen-head
holders. : :

- Spare pens are stored in the carton under the computer
table.

"Pen stack

Al;nul Smlﬁ

Pen - Pen
B “;?
Pen stock — g’ =i2;9_—Pen stock
% /.
Holder
-
0K og =~ Holder NO GOOD

4. Paper .
1. Place a sheet of paper on the plotter panel. (Slide the

paper in from the -right side of the Y-bar.) Paper for the
plotter is stored in the carton under the computer table.

2. Position the paper with a space of about 10mm from the
bottom and about 5H6mm from the left ‘end of the plotter
panel . o

3. Fix the paper in place with the magnetic steel strips.

4, Smooth the paper out flat.

5. To turn off the plotter '
i1. Turn off the power switch of the plotter.
2. Remove plotter pens from the pen stock.
3. Cap the pens.

6. Additional functions

(1> Reset o S _
If you want to quit drawing, push the ENTER key and CU Kkey

on the operating panel of the plotter simul taneously.

(2) Pause _ ' _

I1f you want to stop drawing temporarily, push’ the PAUSE Kkey
on the operating panel of the plotter. Push the PAUSE key again
to resume drawing. ' .

1—-10



(3) Manual setting of drawing scale
The scale. of the drawing is auntomatically set to maximum
given upon turning on the plotter. If you want to reduce the

size of the drawing, follow these steps.

1. Push the Pl key. The pen carriage will move and stop at

~ the original upper-right corner of the drawing field.
2. Move the pen carriage with the CU, CD, CL, or, CR keys to
the new upper-right corner of the drawing field.
Push the ENTER Kkey. :
Push the P2 key. The pen carriage will move and stop at
the original lower-left corner of the drawing field.
5. Move the pen carriage with the CU, CD, CL, or, CR key to

the new lower-left corner of the drawing field.

6. Push the ENTER kevy.

e L3

‘‘‘‘‘

V//_f_ ______________ ) _‘1//4

P1 P1
ORIGINAL REDUCED
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~==  DIGITIZER OPERATION --~-

'Y CAUTION ! ' y
Do not put anything except paper on the digitizer panel.

1. Set switch parameters for the digitizer

Prior to run a digitizer program, you need to enter the
following command.

A > SWITCHD

Once given this command, you do not have to do it again
unless you restart the computer or later enter the command
SWITCHP. '

2. Setting up the d1g1t12er : :
1. Unecover the digitizer and be sure the digitizer is off.
2. Connect the interface cable of the digitizer to the
RS232C interface socket of the. computer.
3. Turn on the digitizer power switch.

3. To turn off the digitizer
1. Turn off the digitizer power switch,
2, Cover the digitizer with the vinyl cover.

1-12



e SOFTWARE o

1. Software menu
Upon starting up the computer, the following software menu

appears on the screen.

. MAIN MENU ( Directary A>¥ ) M~MAIN
ENTER THE NAME OF THE COMMAND
DBASE t  DATA BASE SYSTEMS
BASIC :+  BASIC PROGRAM
FORTRAN ¢ FORTRAN PROGRAM
OPTION +  OPTIONAL PROGRAMS
WSR 1 WORD STAR
BACKUP : TO BACK UP FILES
(Ex. A>DBASELRETI)

The functions of the command are:
DBASE + To maintain the hydrogeological data base and

the literature data base
BASIC : To create BASIC programs
FORTRAN : To creaté FORTRAN programs
OPTION : To run optional Drograms
WSR + To create documents with Word Star

BACKUP : To back up existing files from the hard disk
Te enter a command, type in the name of the command and push RETURN.

111 NOTE !!! | _

If you are going to use the digitizer, enter SWITCHD before
selecting from M-MAIN.

A > SWITCHD [RET]

if you are going to use the plotter, enter SWITCHP before .
selecting from M-MAIN. '
A > SWITCHP [RETI]

2. DBAS3E .
An operation manual for the data base systems has been
prepared., Please refer to that manual for details. :

1-13



3. BASIC _
Upon entering BASIC, the sub-menu (M-BASIC) appears.

BASIC PROGRAM (Directory A>¥BASIC) M-BASIC
ENTER THE NAME OF COMMAND YOU WANT TO SELECT
N8SBASIC : TO GO TO'BASIC FIELD
SYSTEM ! TG RETURN TO MS-DOS
END : TO RETURN TO THE MAIN MENU
Note; SYSTEM command is valid only in -the BASIC field.

Type in the name of the command you want to select and push'RETURN.

Type in N88BASIC and push RETURN to create a BASIC program,
the screen will change to the BASIC mode.

When  operations in the BASIC mode complete, enter.SYSTEM,
and the screen will go back to the MS-DOS mode.

When complete, enter END to go back to the M-MAIN menu.

4, FORTRAN : C t _
- Upon entering FORTRAN the sub-menu (M-FORTRAN) appears.

FORTRAN PROGRAM (Directory A>¥FORTRAN¥NORK) M~FORTRAN
FENTER THE NAME OF THE COMMAND YQU WANT TO SELECT

EDIT "1 TO CREATE OR RENEW A :DATA OR PROGRAM
Extention of Fortran program file must be FOR
Extension of data file should be .DAT.
In order %o avoid file name confusion, file
names should begin with the letter “J". ‘
Ex. AYEDIT JTEST.FOR --: In case ¢f program file
A>EDIT JDATA.DAT ~-: In case of data file

EDITHELP : INSTRUCTION TO USE THE EDITTER ' '

' To print out the instruction AXPRINT EDIT.HLP

FORT : TO COMPILE AND LINK A FORTRAN PROGRAM
{Fortran compiler and linker software will auto-
matically make an objective and executable file.
These files have same name but extentions are
.0OBJ and .EXE respectively.)
Ex. A>FORT JTEST (Do not put Exiention.)

(file name) : TO EXECUTE A FORTRAN PROGRAM

Ex. AXJTEST (Do not put Extention.)

HELP :  WHEN YOU NEED INSTRUCTION

END ¢ TO RETURN TO THE MAIN MENU

Type in the name of the command you want to select and - push RETURN.

1—-14



The EDIT command is used to create a program or data file,
Give the file name behind EDIT with & space as instructed in the
menu. Operating instructions for the editor are found in the
Appendix. These instructions will appear on the screen if vyou
enter the command EDITHELP. Furthermore, you can print out the
instructions with the command PRINT EDIT.HLP.

1f it recommended that vyou start every file name with - the
letter "J", for the easy identification. An extention should be
given to .every file related to Fortran programming. A Fortran
program file must have an extention of ".FOR". A data file should
have ".DAT". at the beginning.

A Fortran program must be compiled and linked to create an
executable file. The FORT command performs both functions. Type a
Fortran file name to be compiled and linked ©behind FORT, as
instructed in the menu. The file name must not be given an
extention. : : .

1f errors are found in your program, the line number and an
error message will appear on the screen. You need to correct the

program.

When the above processes are complete, an executable file is
created. Enter the name of the Fortran program, without
extention, to execute the program.

The HELP command is used to display the M-FORTRAN menu on
the s¢reen.

WHEN complete, enter END to go back to the M-MAIN menu.

1-18



5. OPTION o .
Upon entering OPTION, the sub—menu_(MwOPTION) appears.

‘OPTION PROGRAMS (DIRECTORY A:¥OPTION) #M-OPTION

ENTER THE NAME OF THE PROGRAM - '
AREA : TO MEASURE AREA AND LEGTH WITH THE DIGITIZER
THEIS : TO DRAW THEIS STANDARD CURVE ON THE PLOTTER
MWELL : TO CALCULATE DRAWDOWN CAUSED BY MULTI-WELL SYSTEM.
WRECO : TO CONVERT RECORD OF AUTOMATIC WATER LEVEL RECORDER INTO

j WATER LEVEL IN MEAN SEA LEVEL (RECORD WILL BE CORRECTED.)

SARDA : TO RETRIEVE RECORDS OF BOREHOLE DRILLED BY SARDA
END : TO RETURN TO THE MAIN MENU

Type in the name of the program you want to select and push RETURN.

Instructions on the program will appear.

The digitizer must be set up before selection of AREA. The
plotter must be set up before selection of THEIS. To set these
up, refer to the section in this manual on the digitizer . and
plotter manual. ' : : '

When complete, enter END to go back to the M-MAIN menu.
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Exampleg-~-

1.

w

To correct automatic water level records and to convert them
to daily water level.

000 =] N T L GO DD e

[o =R |

ot
O
“-

d
=]

SO =3 LN WD

Turn ~on computer
Set up printer
Enter OPTION
Enter WRECO

Enter data

Take not. the resuits
Enter END

Enter DBASE

Enter 1

Push 1

Push 2

Enter code name

_Enter year & month

Enter daily data
Push 0

Push 0

Push 0

Enter 0

<......
(-...
(_..
(___

Refer to the section on computer operation
Refer to the section on printer operation
To go to M~-OPTION menu

‘To run WRECO

Follow the program instructions

The resuits will -be printed out

To return the M-MENU

To go to the data base sysiem

To setect the hydrogeological D.H
Refer to the data base manual

Daily data

Refer the code table

Enter year and month when recorded
Refer the data base manual

To go back to the upper menu

To go back io the D.B-main menu

To gquit operation on the data base
To go back to the M-MAIN menu

determine the area of a figure

Turn -on computer

.. Set. up digitizer
. . Enter SWITCHD

Enter OPTION

Enter AREA

Follow instructions
Push 1 on digitizer

Push 3 on digitizer
View results

Follow instructions
Enter END

draw a THEIS standard

Turn on computer
Set up plotter
Enter SWITCHP
Enter OPTION

. Enter THEIS

Foliow instructions
Drawing

Enter END

<__
(.._.
(.__
(__
(.....
<_....
<_._

(_..
(-——

(....
<__

(......
<..._
(—...
<.._
<__
(.__
<..._
(......

Refer to the section on computer operation
Refer to the section on digitizer operation
Te set the RS232C-SWITCH for the digitizer
To go to M-QPTION menu

To run AREA

Instructions will be given on the screen
Push at intervals to establish points.
You can start from any point, but you must
return to the starting peint.

Push to quit digitizing

Area of the figure and perimeter appear
on the screen. '

When compiete, follow instereuctions to quit
To go back to the M-MENU

curve :

refer to the section on computer operation
Refer to the section on plotier operation
To set the RS232C-SWITCH for the plotter
To go to M~QPTION menu

To run THEIS .

Instructions will be given on the screen
Plotter starts and stops automatically
To go back to the M-MAIN menu
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4. BACKUP
Upon entering BACKUP, the sub-menu (M-BACKUP) appears.

BACK~UP SUB MENU :
ENTER THE NAME OF THE COMMAND . M-BACKUP

FLOPPY DISK LABEL(S)
BAKWS @ ‘TO BACK UP WORD STAR FILES (JICA WS 17/10/89}
BAKFO  : TO BACK UP FORTRAN FILES  [JICA FORTRAN 17/10/89]
DAKBA @ TO BACK UP BASIC FILES [JICA BASIC 17/10/89)
BAKOP @ TO BACK UP OPTION FILES [JICA OPTION 17/10/89]
BAKDB : TO BACK UP DATA BASE {JICA DB NO.A 17/10/89]

[JICA DB NO.B 17/10/89]
[JICA DB NO.C 17/10/893
[JICA DB NO.D 17/10/89)
[JICA DB NO.E 17/10/891
{JICA DB NO.L2 17/10/89]

END + TO QUIT

The floppy disks used to back up files from the ‘'hard disk
are stored in the floppy disk box labeled DATA BASE. You must use
the specified floppy disk for the specified purpose :

Six floppy disks (A,B,C,D,E,L2) are needed to back up the
data bases. In all other backups, only one floppy disk is used.

You can also start up -the computer from the floppy disk
drives with the back-up floppy disks. : .

When complete, enter END to go back to the M-MAIN menu.
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APPENDIX OPERATING INSTRUCTIONS FOR THE EDITOR

GENERAL PROCEDURE
1. TYPE IN DATA OR PROGRAM -
2.. INSTRUCTIONS OF CURSOR CONTROL AND FUNCTIONS TO ERASE, COPY, OR SEARCH
ARE GIVEN BELOW. :
3. WHEN COMPLETE, PUSH {-1 (function key). PUSH E TO SAVE THE TEXT. PUSH Q

TO QUIT WITHOUT SAVING.

T MOVE CURSOR ONE- LINE ABOYE
SHIFT+ T =----~ MOVE CURSOR ONE LINE ABOBE (QUICK)
~~~~~ MOVE' CURSOR ONE LINE DOWN
SHIFT+ L -ww-- MOVE CURSOR ONE LINE DOWN {(QUICK)
= memem MOYE CURSOR ONE LETTER LEFT

SHIFT+ & —wwa- MOVE 'CURSOR LEFT SIDE
- emme MOVE CURSCR ONE LETTER RIGHT
SHIFT+-? -~--- MOVE CURSOR RIGHT SIDE
ROLL UP ----- ROLL UP SCREEN
ROLL DOWN ~---- ROLL DOWN SCREEN
TAB === MOVE CURSOR TO THE NINETH (9} COLUMN OF THE LINE
PUSH £+3 -~---- CHOOSE ONE OF THESE OPTIONS

PUSH ESC KEY TO QUIT :
T + MOVE TO THE FIRST LINE OF THE TEXT
G * MOVE TO THE LINE SPECIFIED

CANCEL, THE LAST COMMAND
MOVE 7O THE END LINE OF THE TEXT

e Jenail <y N B L IS o
¢ & & .4 = =

PUSH INS KEY TO SELECT . INSERT OR OVERWRITE MODE.

DEL ----- ERASTE- A LETTER ON THE CURSOR

BS -~--- ERASE A LETTER TO THE LEFT OF THE CURSOR
CTRL+Y ~---- ERASE ONE LINE
CTRL+T ~---- ERASE ONE WORD
CTRL+K ----- ERASE FROM CURSOR TO THE NIGHT
CTRL+U ----- ERASE FROM CURSOR TO THE LEFT
CTRL+L -—--—- 'RESTOR CHARACTERS ERASED BY CTRL+Y, K, OR, U

ERASED1 CHARACTERS ¥WILL APPEAR AGAIN.
SHIFT+Ret ~m--- INSERT ONE LINE BELOW THE LINE CURSOR IS ON

CTRL4N =—=w=== INSERT OME LINE ABOVE THE LINE CURSOR i3 ON
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TO SELECT LINES TO BE COPIED. SELECTED LINES ARE PAINTED
WHITE.

TO STORE SELECTED LINES TEMPORARY IN A MEMORY. THE LINES
ARE ERASED,

TO STORE SELECTED LINES TEMPORARY IN A MEMORY. THE LINES
ARE NOT ERASE.

TG RETR!EVE STORED LINES

TG SELECT LETTERS TO BE COPIED SELECTED LETTERS ARE PAENTED

WHITE.

T0 STORE SELECTED LETTERS TEMPORARY IN A MEMORY. THE LETTERS
ARE ERASED. .

TO STORE SELECTED LETTERS TEMPORARY IN A MEMORY. THE LETTERS
ARE NOT ERASE.

TO RETRIEVE STORED LETTERS

PUSH ESC KEY TO QUIT
« TO FIND SPECIFIED LETTER(S) IN THE TEXT, RANGING FROM
THE CURSOR TO THE END OF THE TEXT. (PORWARD SEARCHING)
* BACKWARD SEARCHING OF LETTER(S)

TO REPLACE SPECIFIED LETTER(S) WITH THE OTHER. QUERY 15
MADE TO CONFIRM THE OPERATION.

REPLACEMENT. 1S DONE WITHOUT QUERY.

REPLACEMENT I8 DONE ONLY IN THE SPECIFIED RANGE.

* TO CONTINUE REPLACEMENT

Q= >

z=czss=sssuss===xzzxocF]LE HANAGEMEN T ==s=cscecou e oS Ss SR G SRS R RS RES

Z=0oXooCoum

PUSH. ESC KEY TO QUIT
* SAVE FILE AND QUIT EDITTING “=--> IMPORTANT
* SAVE FILE AND RESUME EDITTING
c QUIT WITHOUT SAVING ~---=> IMPORTANT
- EDIT OYER AGAIN FROM THE BEGINMING

CHANGE THE NAME OF THE FILE
SAVE TEXT AND QUIT

INSERT ANOTHER FILE

EDIT ANOTHER FILE

* & © 3 ©
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-~ DATA BASE MANUAL ---

1.General Operations

1-1 Starting up the systems

(1) General procedures to turn on the computer

1. Turn on the air conditioner.

Hemove the vinyl cover

2.
3. Turn on the wall socketl switch.
4. Turn on the stabilizer switch,

(2) Starting up from the hard disk

¥hen a message

Type in DBASE

N I R N

from the computer,

Make sure the floppy disk drives are unlocked.
Turn on the computer power switch.
Wait about 10 seconds.

in fapanese letters appears, push

The M-MAIN menu will appear.

(- A>DBASE ) and push RETURN.

DBASE :
BASIC :
FORTRAN
OPTION

WSR

BACKUP

MAIN MENU

BASIC PROGRAM
FORTRAN PROGRAM
OPTIONAL PROGRAMS
WORD STAR

TO BACK UP FILES

(Ex. - A>DBASEIRETI)

( Directory  A>¥ )
ENTER THE NAME OF THE COMMAND
DATA BASE SYSTEMS

M-MAIN
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RETURN.

The M-G{(general menu) of the database system will appear.
Follow the instructions displayed on the screen.



(3) Starting up from the floppy disk drive

Floppy disks for the data base system are stored in the
floppy disk case labeled "DATA BASE". Floppy disks for the
database system are:

Label name C -
Hydrogeoiogical

JICA DB [ No. A '] D.B.
{ No. B 1 Hydrogeclogical D.B.
[ No. C 1 Hydrogeological D.B.
{ No. D 1 Hydrogeclogical D.B.
{ No. E ¥ Hydrogeological D.B.
[ No. LOTUS 1 Hydrogeological D.B,

Label name
JICA DB [ WNo. L1 1~ Literature - D.B.

I No. L2 1 i.iterature D.B.

- Turn on the computer power switch. : _
- For the hydrogeogical data base : Insert the floppy disk
[ No. A 1 in the upper floppy disk drive and { No. B 1 in

the lower floppy disk drive, and lock the drives.

- For the literature data base : iInsert the {loppy disk
[ No. L1 1 in the upper floppy disk drive and [ No. L2 1
in the lower floppy disk drive, and lock the drives.

- Follow the instruction displayed on the screen.

(4) Backup _ c
" For the safty of the data, you are recommended o make back-
ups -at least monthly. The floppy disks used to start up the
gystems from the floppy disk drives are also used to back up the
files stored in the hard disk. To do so, follow thses procedures.
1. Select M-BACKUP from the MMAIN menu. The M-BACKUP menu
will appear. ' '
92, Insert the specified floppy disk in the upper fioppy disk
drive, type in the appropriate command, and push RETURN.

BACK-UP SUB MENU |
ENTER THE NAME OF THE COMMAND |
FLOPPY DISK LABEL(S)

1. BAEKWS : TO BACK UP WORD STAR FILES [JICA WS 17/10/89]

2. BAKFO : - TO BACE UP FORTRAN FILES [JICA FORTRAN 17/10/891
3. BAEBA : TO BACK UP BASIC FILES [JICA BASIC 17/10/89]

4. BAKOP : TO BACK UP OPTION FILES [JICA OPFTION 17/10/891
5. BAXDB :  TO BACK UP DATA BASE [JICA DB NO.A 17/10/891]

[JICA'DB NO.B 17/10/891
[JICA DB NC.C 17/10/891]
[JICA DB NO.D 17/10/891
[JICA DB NO.E 17/10/89]
[JICA DB NO.L2 17/10/891
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(5) Turning off the computer

Be sure printing or plotting is complete.
Return to the M~MAIN wmenu.

Unlock the floppy disk drlves

Push the STOP key.

Turn off the computer pover switeh.

Turn off the stabilizer switch.

Turn off the wall socket switch.

Cover the computer with the vinyl sheet.
Turn off the air conditioner.

Loe1 00 SO O B LN
e e s e e s . .

1-2 Emergencies
(1) Power failure

In the event of power failure, the stabilizer will continue
to supply power to the computer for about eight minutes. However,
you must quit your job and shut down the computer Iimmediately,
eve i1f yvyou are in the middle of printing or plotting, otherwise
your data will be lost or damaged. .

(2) Frozen controls

If ‘the computer freezes, that is, if the computer will not
accept any any command or Key entry, unlock the floppy disk (if
in use), push the STOP key, and then the RESET button, located to
the lower-left on the front of the machine.

1-3 Key functlons
The keys used in the systems are as follows

STOP HARDCOPY : FUNCTION §§ EDIT NUMERIC

- ] R

%¢ DEL HELP|
CAPS Tl {ES
CTRL [ : | rﬂ ; 0T
L GRPH 1SPACE -'|CURSQR J
SPECIAL GENERAL I RETURN

(1) General keys, numerical keys, caps key, space key

"These are used to type in letters or numbers (characters).
Typed characters  will appear ‘on the screen at the cursor
position. When the caps key is locked (pushed in), capital
letters appear on the sgereen whén general Keys corresponding to
letters are pressed. Keep the caps key locked exceplt when using
WordStar (the word-processor).

(2) Return key
This - key is pushed after typing in a command or statement.

“Upon pushing RETURN, ‘the command or statement is sent to the
central processing unit (CPU) of the computer. The CPU interprets
the command or statement and begins processing.
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(3) Cursor Keys o

The c¢ursor is a small rectangle on the screen, blinking or
painted in white, blue or yellow. Typed characters appear at the
cursor position on the screen. The cursor keys move the cursor
position in the directions marked on the arrows.

(4) Delete key, Back space. key
These keys are used to erase characters appearing on the
_screen. The delete Xey erases the character at the cursor
position. The back-space key erases the character to the left of
the cursor.

(5) Function keys
These keys are used to select commands.

{(6) Help key _
This key is used to display explanatory information.

{(7) ESC Kkey
This key is used to terminate printing.

(8) CTRL key
'In combination with other keys, this key is used to select a
command . :

(9) COPY Xey and GRPH key

These keys are used to send a hard copy of the gscreen- to the
printer.

1-24



1-4 Command (menu) selection .
There are three ways to send a command to the CPU.

(1) Select a command with the cursor keys and push RETURN _

This way is generally applicable. When a menu appears on the
screen, a command outlined in blue is called the current command.
The current command is sent to the CPU upon pushing RETURN. You
can select the current command with the cursor Kkeys. When a
cursor key is pushed, the blue outline moves among your choice of
commands. .

(2> Push a command number , _

This way is also generally applicable. Commands shown on a
menu. are generally given command numbers. Upon pushing a command
number, the command is sent to the CPU. You do not have to push

RETURN.

(3) Push a function key

if an instruction says "Select by Function Keys", upon
pushing the function Key corresponding to the command will send
that command to the CPU. You do not have to push RETURN.

1-5 Data entry
(1) Data entry field B _

When vyou are required to enter data, data entry fields,
where data are supposed to be given, appear on the screen. The
fields are painted blue or yellow for easy identification. The
field where the cursor is located is called the current entry
field.: 1f there are two or more entry fields on the screen, Yyou
can change the current entry field with the cursor Keys.

(2) Data entry

_ ‘Numerical keys and general keys are used to type in data.
Typed characters appear in the current entry field on the screen.
When finished typing in data, push RETURN. The next field will
become the current entry field, or an instruction for the next
operation will appear. (Under certain circumstances, the next
field will Dbecome the current entry field without pushing
RETURN. )

(3> Modification .

The delete key, Back-space key, ‘and cursor keys are used to
erase characters or shift the cursor. If two or more entry fields
exigt, you can change the current entry field with a cursor key
to modify data entered earlier or to skip forward to ancther
entry field. However, once the next instructicn appears, or a
system process (such as the computer's automatic supplying of an
organization name or an aguifer name upon your entry of a code
number) takes place, you can not use these means to modify data.
In such a case, answer "N" to the query "OK? (Y/N)". You will be
brought back to the very first data entry field of the data entry
mode. The entries you have made will still be in each field. You
can now move forward to make any corrections necessary.
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1-6 Code numbers
i-6-1 Hydrogeological Data Base
(1) Station code and borehole code :

) Bvery meteoroclogical and hydrological station and borehole
is given a code number when registered in the systems. Since Lhe
code number is used in all operations to specify a  station or
borehole, the station or borehole code number must be registered
prior to any other operation (see 2.1.1). If an operation is
attempted with non-registered code number, one of the following
messages will appear and the operation will be rejected. o

- Bad code number, or - The c¢ode does not exist

A code number can be chosen at vour will, providing that the
number  is of four digits between 0000 and 9999, In order to
classify a category of data, the letter "M" 'is given to the  head
of  the code number of a meteorological station (ex. MOOL1), - "H"
is given to a hydrelogical station (ex. H8167), and "W" to a
borehole (ex. W0123). These letters are given automatically by
the program and do noi have to be typed in.
. The table of code numbers and their corresponding station or
borehole names must be prepared for reference. You should update
the table regularly. ' '

(2) Index codes .

There are four index codes: organization code, river codey
aquifer code, and water use code Organizations, who own or are
responsible for a station or borehole, are given a code number. :
River names, aquifer names and water use of a borehole are given
code numbers as well. _ ST

These code numbers and corresponding contents c¢an - be
medified or appended by use of the aszist menu of the data base
(see 2.5).

1-6-2 Literature Data Base

(1) Literature code _ :
Upon their ~creation, all literature data - files are

automatically given a code number. Code numbers are given in

chronological order of the files' creation. : '

(2) fndexes _
Indexes are assigned to literature data files to .classify
their contents,. : ‘
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1-7 General instructions

Instructions  will often appear on the screen to help Vyou.
General! rules and necessary responses to the instructions are.
{1y "Enter"™ “Push" _ .

In selecting a command, the term "enter" requires you to
type in one or more characters and then press RETURN.. The term
"push" only reguires you to press a single key.

(2> Enter station code o
Since the system is managed with code numbers, entering a
station, borehole, or literature code number is the most frequent
command. : . : _
In the Hydrogeological Data Base, when you are required to
enter a code number, one of the following statements appear:
~ Enter METEOQOROLOGICAL STATION code M____
- Enter HYDROLOGICAL STATION code H____
- Enter Well code W
You must type in the code number correctly. If the number is.
M00O15, type in 0015. Do not type in 16, or M15, for the system
will interpret these as different code numbers.

(3) Query : _

A query which asks you to confirm your intention will appear
upon entry of a command or completion of data entry. Enter Y to
confirm. ¥Fnter N to modify or cancel the command or data.

Queries include:
- OK? (Y/ND
Generally used after completion of data entry.

Enter this data? (Y/N), - This data? (Y/N),

Modify this data? (Y/N), - Print this data? (Y/N) _
Upon entering a station or borehole code number, these
statements, along with the station or Dborehole name
corresponding to the code number, will appear on the screen
for your confirmation .

Append new data?: (Y/N)
This statement appears when you are about to enter a. nev
gtation code or new data. '

Continue to edit? (Y/N), - Continue to next month? (Y/N),

Enter another data? (Y/N) .
These statements ask you whether you wish to continue to
enter the data or not.

1

i

(4) Cancellation
Wwhen the following statements appear, you can gquit the
operation by entering E, 0, or 00 in accordance with an
instruction. The preceding menu will appear on the screen. _
- Enter (E) to quit, - Enter (0) to quit, -~ Enter (00) to quit,

- Enter (00) - (00) to quit

(5) Floppy disk exchange . _ _

A message . instructing you to exchange floppy disks will
appear when necessary. If the system is run from the floppy
.disks, you musti observe these instructions. If the system is run
from the hard disk, you can ignore these instructions and simply
push. RETURN. 1In the -example shown below, you are requested to
take out the floppy disk in drive B (lower disk drive) and to

insert the floppy disk with label number No. D,
- Change drive:B->floppy [No. D), then hit RETURN KEY,
If you use HARDDISK, Hit RETURN KEY,. '
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(6) Printer

The -
out by the printer.

printed

following statement will appear when data is to

- Set Printer, and Hit RETURN Kkey!
Follow the following procedures

1.
2.

£

1.
2.

Make sure the printer power switch is on. . =
Make sure the green light on the SEL button is on.
If not, push the SEL button to turn on the ltight,.

vou want to feed paper _

Turn off the light on the SEL button.

Pugh the T.0.F button to feed one page, or
push the L.F button to feed one line.
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2. Hydrogeological DataBase

When the command DBASE is entered from the M-MAIN menu,

general menu of the data base system (M-G) appears.

Enter

< FYPE N THE NUNDER OF THE COMMARD YOU YANT TO SELECT, AND RETURN >

1. HYDROGECLOGICAL DATA BASE

2, LITERATURE DATABASE

I you have selecied the GRAPH menu in Lhe Hydrogeoiogzical Data Base
and this menu lext was shown upan completton of data entry, plzase
type in <G) and hit RETURN le display & graph on Lhe screen. .

A2

1

to start the hydrogeological database,

RETURN when the messages {M-5) appears.

JRASE 111 PLUS Yersion 2,0J
AVZPIz7TREADERIA LY AERTH S,
Nigeria
Nigeria
3968426-19

Copyright () Ashlon—Téle.LQSS. 1985, 1987. All Righ!s Reserved.

HYDROGEOLOGICAL. DATA BASE FOR SOKOTO STATE NIGERLA CREATED BY J{CA

Hil RETURN KEY, then siart dBASE [II PLUS.
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After about 20 seconds, the main menu of the hydrogeological
database appears.

@eMAIN MENUS® |
1. APPEND or HODIFY DATA
2. SEARCH STATION NAME
3. DISPLAY and PRINT OUT
4. LOCATION MAP
5. ASSIST FUNCTIONS

0. END M1000

The functions of the commands shown in the M10600 menu are:
1. APPEND or MODIFY DATA
- To register a new station or borehole code number
- To enter information about a station or borehole
-~ To enter daily data, monthly data, and other data
- = To modify data already stored in the database
2. SEARCH STATION NAME
- To find stations according to specified data
- To find out stations located in specified ranges
- To print out information about such stations
3. DISPLAY and PRINT OUT
- To print out information about stat1ons and boreholes
- To print out monthly and daily data
- To print out other data stored in the database
4, LOCATION MAP _
- To display the locations of stations and boreholes
- To give the coordinates of statlons and boreholies
5. ASSIST FUNCTIONS
- To append or modify indeX (organization, aqui fer, river,
and water-use) code numbers and their contents
- - To draw graphs of monthly or daily data

Twoe ways are commonly available to select commands:

1. Push the number of the command, or

2. Push the cursor keys to select the command and then
push RETURN
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2.1 APPEND OR MODIFY

The

sub~menu M1100 appears when 1 is c¢hosen from the MIGO0O

menu. The functions of the commands are:

"~ To enter monthly records. The following data can be entered:

INFORMATION of STATION / BOREHOLE
- To register a new station or borehole code number.
-~ To enter information about a station or borehole.

DAITLY DATA :
- To enter daily records. The following data can be entered

precipitation, discharge, and water level
MONTHLY DATA

>

precipitation, evaporation, discharge, water level

temperature {(min., max., ave.) _
humidity (min., max., 9:00, 15:00), sunshineduration
windvelocity (min., max., ave.)

DISCHARGE OBSERVATION DATA

- To enter records of discharge measurement, This
‘inciudes date of observation, water - level, and

discharge.

CHEMICAL QUALITY OF WATER

- To .enter records of chemical quality tests. This
includes date of sampling and principal ion concentrations.

PUMPING TEST _ . :

- To enter records of pumping tests. This includes date
of  test, statie and dynamic water levels, vield
specific capacity, transmissibility, permeability,
coefficient of storage, and pumping duration.

G/W LEVEL SIMULTANEOUS OBSERVATION

"~ To enter records of groundwater level simultaneous

cbservation.
These are duration of observation and water level.

¢ APPEND OR MODIFY DATA ¢¢

1. INFORMATION of STATION / BOREHOLE
2. DAILY DATA

3. MONTHLY DATA

4. DISCHARGE OBSERVATION DATA

§. CHEMICAL QUALITY of WATER

6. PUMPING TEST

7. G/W LEVEL SIMULTANEOUS OBSERVATION

0. END

M114Q0
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2.1.1 INFORMATION OF STATION / BOREHOLE
The sub-menu M1110 appears when 1 is chosen from the MI100
menu. '

& ¥ INFORMATION DATA --- APPEND and MODIFY ~-- “HENU & ¢

}. METEOROLOGICAL STATION DATA
2. MYDROLOGICAL STATION DATA

3. WELL and BOREHMOLE DATA

©. END : M1110

2.1.1.1 Sub-menus o
The sub-menus M1111, Mil12, and M1113 appear upon selection
of a command in the sub~menu (M1110). In each, the functions ‘of
the commands are:!
1. CODE, NAME, AGENCY- NAHE RIVER- BASIN/RIVER NAME -~ PRINT
- To print ocut a table of code numbers and their corres-
ponding station names and other information’
Note: This command should be selected when you need the
latest table.
2. APPEND OR MODIFY DATA '
- To register a station code number if the station is new,
- To enter information about a station. :

© 9 METEOROLOGICAL STATION DATA APPEND, MODIFY and PRINT MENU & &

1. CODE,NAME,AGENCY NAME,RIVER BASIN/RIVER NAME -- PRINT

2. APPEND or MODIFY DATA

0. END
: M1111

@ © HYDROLOGICAL STATION DATA APPEND, MODIFIFY and PRINT MENU € &

1. CODE,NAHE,AGENCY NAME,RIVER BASIN/RIVER NAME -- PRINT

2. APPEND or MODIFY DATA

0. END

M11i12

€ % VWELL and BORING DATA APPEND, MODIFIY and PRINT MENU & @

1. CODE,NAME,AGENCY NAME,RIVER BASIN/RIVER NAME -- PRINT
Z. APPEND or MODIFY DATA

0. END

Mi113
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2.1.1.2 Entry of Information
(1) Station or borehole code - _
Upon selection-of the command "APPEND OR MODIFY DATA™, Yyou

will be asked the code number of the station. If the code number
has been registered in the system, the name of the station or
bhorehole corresponding to the code number will appear on the
screen., I1f not, you will be asked whether you wish te append a
new station or borehole with the code number,

(2) Data entry fields
Upon entry of a station or borehole code number, the screen

displays a data entry mode. Data entry modes consist of
statements and data entry fields. Data entry fields are painted .
blue. Existing data is displayed in respective data entry
fields. 1f the station or borehole is new, all data entry fields

are empty.
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(3) Meteorological station data entry mode

METEOCROLOGICAL STATION CODE:M_ (- code number appears

. NAME: {~ enter station name
AGENCY CODE: {~ enter code number of responsible agency
NAME: {~ agency name appears uponlagency'code entry

PLACE NAME : (- ~enter vililage or town nane.
LOCAL GOVERN.: <~ enter local goversament name
STATE : {- enter state name
RIVER BASIN OR RIVER CODE: <~ enter river code number
: NAME: <~ river name appears
ALTITUDE <- enter altitude in M.5.L. m

MAP SHEET No., : {- enter 1/250000 map No.
SECTOR (NE,NW,SE,S¥W) : {~ enter location on the map
LATITUDE :, LONGITUDE : {- enter coordinates

Note: 1. You do not have to fill in all of the data entry {fields.
2. The RIVER BASIN OR RIVER CODE for meteorclogical
stations is 1 (one), which indicates "SOKOTO-RIMA
BASIN".

==METEOROLOGICAL STATION DATA==

METEOROLOGICAL STATION CODE: M0O078
NAME: GORONYO DAM

AGENCY CODE: 3
NAME: 5.R.B.D.A.

PLACE NAME: GORONYOQ DAM

LOCAL GOVERN. :

STATE: SOKOTO

RIVER BASIN or RIVER CODE: 1
NAME: SOKOTO-RIMA

ALTITUDE!: 282.0 m
MAP SHEET No.: 4 SECTOR(NE,NW,SE,SW): 4
LATITUDE: 13° 30°
LONGITUDE: 5° 53°
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(4) Hvdrological station data entry mode

HYDROLOGICAL STATION CODE;H---- (- code number appears
_ : - NAME: {~ enter station name
AGENCY CODE: (- enter codeé number of responsible agency

_ NAME: {~ agency hame appears upon agency code entry
PLACE NAME : (- enter village ar town name

LOCAL GOVERN.: <~ enter local government name

STATE : " ¢~ enter state name _

RIVER BASIN OR RIVER CODE: (- enter river code number

. NAME: <~ river name appears

ALTITUDE- : ¢~ enter altitude in M.S5.L m
MAP SHEET No. : <~ enter 1/250000 map No.
SECTOR(NE,NW,5E, 8¥W) {- enter location on the map

LATITUBE &, LONGITUDE ¢ ¢- enter: coordinates

Note: You do nof have to f£ill in all of the entry fields. But
the river code must be given for all station -
information.

==HYDROLOGICAL STATION DATA==

HYDROLOGICAL STATION CODE: HO0005

NAME: ZAURO
AGENCY CODE: 1
NAME: F.D.VW.R.
PLACE NAME: ZAURO
LOCAL GOVERN.
STATE: _
RIVER BASIN or RIVER CODE: 28
NAME: RIMA
ALTITUDE: 203.7 m _
MAP SHEET No.: O SECTOR(NE,NW,SE, SW) !
LATITUDE: 12° 34" '
LONG!TUDE: 4° 17"




{5) Rorehole record data entry modes
Four borehole redord data entry modes are presented in
succession. The four deal, respectively,  with - general data,
borehole specifications, lithology, and pumping test data.
a) First data entry mode: general data
Upon entry of the borehele code, the first data entry mode

appears.

WELL CODE:W---- <~ code number appears

' NAME: {- enter borehole name

AGENCY CODE: {- enter code number of respon51ble agency
NAME: {- agency name appears upon agency code entry

PLACE NAME : ¢~ enter village or town nanme
LOCAL GOVERN.: <- enter local government namne

STATE : {- enter state name

RIVER BASIN OR RIVER CODE: <~ enter river code number
NAME: <~ river name appears.

ALTITUDE : {- enter altitude in M.S.L. m

MAP SHEET No. : <~ enter 1/250000 map No.

SECTOR(NE,NW,SE,SW> : {- enter location on the map

LATITUDE :, LONGITUDE : (- enter coordinates

Note: 1. You do not have to fill in ail of the entry fields.
2. The RIVER BASIN OR RIVER CODE for every borehole
record is 1 (one), which . indicates "SOKOTO~RIMA
BASIN".

-= WELL DATA ==

WELL CODE: W0001
NAME: NEPA SOKOTO (Powvwer 5ita.)
AGENCY CODE: 2
NAME: 3.5.W.B./S.S5.M.¥.E.
PLACE NAME: NEPA SOKOTO (Power Sta.)
LOCAL GOVERN. : S0KOTO
STATE:

RIVER BASIN or RIVER CODE: 1
NAME: SOKOTO-RIMA

ALTITUDE: . m
MAP SHEET_NO.: SECTOR(NE,NW,S5E,S¥):
LATITUDE: ¢ '
1.ONGITUDE: ¢ '
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b) Second data entry mode: borehole specifications :
Upon completion of the first data entry mode, the second
data entry mode appears.

WELL CODE:W-==~, NAME:-=~-w>-m- {- horehole name and code appear
DATE(dd/mm/yy) ¢ <- enter date of borehole completion

DEPTH OF BORE : <~ enter depth of borehole

DIAMETER AT TOP : <- enter diameter of casing top

DIAMETER AT BOTTOM : <~ enter diameter of casing bottom

PERMANENT LINING TUBES : <{- enter casing and screen position
_ R _ - and their material
WATER STRUCK AT DEPTH OF:<- enter water stiruck depth
AQUIFER CODE : <- enter code number of aguifer borehole taps
NAME : <~ ‘aguifer name appears upoeh aguifer code eniry

USE WELL FOR : <~ enter code number of water use

CONTENT : <~ water use appears upon water use code entiry
REM. : <- enter remarks regarding borehole or its record

Note: ~The aquifer code should be given for every borehole record.
- In giving DATE, if the number of the day or month is less
than 10, put 0 in front of the number. {(ex. 05)

==BOREHOLE SPESIFICATION DATA==

WELL; CCDE: WOOOI NAME: NEPA SOKOTO (Power Sta.)
DATE(dd/mm/yy):10/08/75 TOTAL DEPTH : 137.2 m
DIAMETER AT TOP: 152.4 mm AT BOTTOM: 127.0 mm

PERMANENT LINING TUBES: -
TOP(m)  BOTTOM(m) MATERIAL

1y 0.0 121.9 GRPF Plain Tubes Fibre Giass
2) 121.9 131.1 6" Johnson Screens (Blanked eoff)
3) c.0 0.0
4) 0.0 0.0
5) 0.0 0.0
WATER STRUCK at DEPTH oi: 1) 1i8.9 m to 131.1 m
2) 0.0m to ‘0.6 m
3) 0.0 m teo 0.0 m
AQUIFER; CODE: NAME:
USE ¥WELL FOR; CODE: CONTENT :
REM. : Pump?
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¢) Third data entry mode: lithology"

. Upon completion of the second data entry mode, - the  third
data entry mode -appears. The data entry mode to -append new
borehole information and that to modify existing information
differ. :

- APPEND MODE - _ -
CODE  W---- (- borehcle code number appears
Stratum No. {~ stratum numbers appear in numerical order
Nature of Strata <- enter lithology '
Bottom Depth <~ enter depth to the bottom of stratum
Note!
- Terms available to describe lithology are given in Tab.1.
- -Type in a term and push RETURN, C
- If the term is not listed in the table, the following message
appears., Push RETURN and correct the term, or push the HELP key
to view the table. '
Error! No such name [RETURN] to continue [HELP] to show --
- A maximum of nine terms can be given .to one stratum.
- If the number of terms-is less than nine, push RETURN a
time after the last lerm entered to complete the entry.
~ The table of lithology will appear line by line below the entry

second

fields as each line

is entered.

Tabl STRATA NAME
BASEMENT FINE MICA SILT
BIG FRACTURED ORANGE SILTS
‘BLACK GRANITIC - PALE SILTSTONE
BLUE GRAVEL : PINK SILTY
BOULDER GRAVELS PLASTIC SQIL
BOULDERS GREEN PURPLE SCGILD
BROWN "GREENISH PYRITE SURFACE
BROWNISH GREY . QUARTZ TOP
CALCAREOUS "GREYIiSH RED TOPSOIL
CHALKY HARD REDDISH TOPSOILS
_CLAY LARGE ROCK YERY
CLAYER LATERITE ROCKS W.BEARING
CLAYS LATERITIC ‘SAND WATER BEARING
CLEAN LIGHT SANDS WEATHERED
COARSE LIMESTONE SANDSTONE WHITE
COMPACT LIMESTONES SANDSTONES WHITISH
COMPLEX HATERIAL SANDY YELLOW
CREAM MED. SCHIST
DARK MEDI UM SHALE
DIQRITIC METAMORPHICS SHALES

HIT RETURN TO return
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- MODIFICATION MODE -

The existing table of lithology will appear along with the
following instructions: .

DETAILES OF STRATA

mmmmmmmmmmmmmmmmm -
CODE  W0001 {
mmmmmmmmmmmmmmmmmm e R
Stratum No. 7 |
L e e :
Nature of Strata FINE YELLOW SAND |
|
_________________________________________ -4
Bottom Depth 70.1 m |
_______ _..___m______w_,.__.__._.________..,.__m_.m_.__,_.._____,m._.__.,i
No. Nature of Stirata o : Depth{m)
4 CLAYS,LATERITE . 27.4
5 YELLOW,CLAYS 36.6
6 YELLOW,WHITE,CLAYS 64.0
7 FINE, YELLOVW, SAND i 70.1
8 WHITE,CLAYS - 79.2
9 BLACK,CLAYS 47.5
10 YELLOW;¥HITE,FINE,SAND 106.7
11 BLACK,SILTY,CLAYS 125.0
12 WHITE,FINE, SAND _ 137.2

Modify->(M) Append->(A) End->(E) Delete->(D)  Scroll-> t / |

These commands mean:

-~ Push M to modify lithology of specified stratum.

- Push A to append new stratum after the last stratum.
- Push D to delete specified stratum.

- Push E to quit the process - o
- Use the cursor keys to move within the table of 1lithology.
Procedures to enter data are the same as those in the APPEND MODE.
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d) Fourth data entry mode : pumping test data
Upon completion of the third data entry moede, the following
query will appear. ' '

- Enter PUMPING TEST DATA 2 (Y/N)
The fourth data entry mode appears when Y is chosen.

WELL CODE :1¥-~-- {~ code number of borehole appears

_ NAME . {~ name of borehole appears
DATE(dd/mm/yy): (~ enter date teést was performed
STATIC WATER LEVEL : <~ enter static water level
DYNAMIC WATER LEVEL: {- enter dynamic water level
YIELD : _ <{- enter vield of the borehole
SPECIFIC CAPACITY: {- enter specific capacity
TRANSMISSIBILITY: <- enter transmissibility
PERMEABILITY: {~ enter permeability
COEFFICIENT OF STORAGE:<(- enter storativity
PUMPING DURATION: ¢{- enter duration of pumping test

Note: In giving DATE, if the number of day or month is less
than 10, put 0 in front of the number. (ex. 13/01/86)

==PUMPING TESTS DATA==
WELL; CODE: WOOOI NAME: NEPA S0KOTO (Power Sta.)}

DATE(dd/mm/?y): 10/08/75

STATIC WATER LEBEL: 13.7 m

DYNAMIC WATER LEBEL: 30.5 m _
YIELD: 151.5 m"“3/day . -
SPECIFIC CAPACITY: . m~3/day/m
TRANSMISSIBILITY: . m°2/day

PERMEABILITY: ) . miday
COEFFICIENT of STORAGE: .

PUMPING DURATION: 20 hours
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2.1.2 DAILY DATA
The sub-menu M1120 appears when 2 is chosen from the M1100

“menu.,

#& DAILY DATA APPEND CR MODIFY +#¢

1. PRECIPITATION
2. DISCHARGE

3. WATER LEVEL
. 0. END M1120

(1) Station or borehole code _
Upon selection of a command, you will be asked the station

or borehole (well) code number as follows:

Enter METEOROLOGICAL STATION code. M____ <-For 1. PRECIPITATION
Enter HYDROLOGICAL STATION code. H___.  <-For 2. DISCHARGE
Enter WELL code. W__ <~-For 3. WATER LEVEL

Upon entry of the code number, its corresponding station or
borehole name appears as in this example:
Enter METEOROLOGICAL STATION code. M_____ <-- Enter code.
METEOROLOGICAL STATION name ___ __ {---Name appears.
If the code number does not exist, an error message appears,

(2) Entry of year and month
Upon confirming the code number, you will be asked the Yyear
and month as follows:
Enter year 0
Enter month 0
Reply as follows:
Enter vear 1965 <¢- Four digiis are required. (e.q. not "65")
: 6 <- Jan.:1, Feb.:2, Mar.:3 - - - Dec,:12
If dally data for the specified month and year already
exXisis in the database, the first daily data entry mode appears.
Append new data ? (Y/N)
1f no data already exists for the specified year and wmonth,
the following message first appears. Upon confirming, the first
daily data entry mode appears.
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(3) Daily data entry modes o :

For each oif three data entry modes, data entry fields
corresponding * to the days of the specified month appear on the
screen. You can shift the current data entry field  among these
days with the cursor keys. To calculate total and complete vyour
entry of data, use the cursor keys to move the cursor beyond the
last entry field. The three data entry modes are:

~-CAUTION~~ Never use the RETURN key to move the cursor among the
data fields except when intentionally entering data. Without
keying a value in, pressing the RETURN key will enter a 0 for the
fieid in which the cursor is loecated.

a) Precipitation

Uni t: min-
Data type: Integer -
Total: Monthly precipitation (mm) is calculated upon

completion of data entry

DAILY PRECIP]TATION DATA %EDITX
METEQOROLOGICAL STATION CODE: K0026
: , NAME: GHSAU AERQDRO&E
YEAR: 1870 " MONTH: 8
DAY 1 2 3 4 5 6 7 ‘s g 10
0 a6 0 0 2 I | 0 24 0
11 12 13 14 15 16 17 18° 19 . 20
4 21 0 0 26 70 1 5 & 2]
21 22 23 24 2% 26 27 28 29 30
[+] 1] 16 23 1) 1 0 ] 4] ) 1? 48
31
2 Unit: mm/day
TOTAL 299
b} Discharge _ )
Unit: m~3 C(cubic meters)/sec. (daxly average dxscharge)
Data type: Number with two decimal places (ex. 1.23)
Total: - Monthly total discharge (m™3/month) is

calculated upon completion of data entry.

DAILY . D18 C HARGE D.A.T A X®EDITX%

HYDROLOGICAL STATIOV CODE: HGO012
NAME: SABOMN BIRNI

YEAR: 1968 MONTH: 5

DAY 1 2 3 1 5 5 7 8 9 10
-1.00 ~1.00 -1.00 ~1.00 -1.00 1.22 1.13 0.82 0.74 -1.00
11 12 13 14 15 16 17 18 19 20

-1.00 -1.00 ~}.0Q ~1.00 =1.00 -1.00 ~-1.00 -1.00 -1.00 -1,00

21 22 23 24 28 26 27 28 29 a0
-1.60 ~}.00 ~-1.00 .08 1.02 =-1.00 -1.00 27.61 22.31 18.12

31
10.62 Unit: @™ 3/s

TOTAL ~1 ten lhousand m"3/month

c) Vater level

Unit: m (M.S.L.) (daily average groundwater level)
Data type: Number with two decimal places (ex. 3.45)
Average: Monthly average water level (m) is

calculated upon completion of data entry.
Note: _ ' .
- Enter -1 for missing values
~ Monthly total or average value will not be calculated
if daily data includes missing value(s).
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2.1.3 MONTHLY DATA :
The sub~menu M1130 appears when 3 is chosen from the M1100

menu.
¢ MONTHLY DATA APPEND CR MODIFY <%
1. PRECIPITATION 9. MAXIMUM HUMIDITY
2. DISCHARGE a. HUMIDITY at 9:00
3. WATER LEVEL b. HUMIDITY al 15:00
4. HINIMUM TEMPERATURE c. SUNSHINE DURATION
§. MAXIMUN TEMPERATURE 4. MININUK WIND VELOGITY
6. AVERAGE TEMPERATURE 2. MAXIMUN WIND VELOCITY
7. EVAPORATION f. AVERAGE WIND VELOCITY
8. MINIMUM HUMIDITY 0. END M1130

(1) Station or borehole code .
Upon selection of a command, you will be asked the station

or borehole (well) code number as follows:
Command chracters

Enter METEOROLOGICAL STATION code. M____ <~ 1,4,5,6,7,8,9,
- o . albicld)e!f

Enter HYDROLOGICAL STATION code. H___ _ (- 2

Enter WELL code. W___ __ <~ 3

Upon entry of the code number, its corresponding station or
borehole name appears as in this example:
Enter HYDROLOGICAL STATION code, M-=-=- {--- Enter code.
HYDROLOGICAL STATION name -——-=—--- {--- Name appears,
If the code number does not exist, an error message appears.

{(2) Entry of year
Upon conflrmlng the code number, you W111 be asked the year
as follows: _
Enter year 0
Reply as follows: _
Enter year 1965 (- Four digits dare required. (e.g. not "65")

1f manthly data for the specified yedr already eXists
in the database, the first monthly data entry mode appears.

If no data already exists for ihe spec1f1ed year, following
message appears.

Append new data ? (Y/N) :
Upon conflrmxng, the f1rst monthly data- entry mode appears.
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{(3) Monthly data eniry modes

For each of eight data entry modes, .data entiry fields
corresponding to the months of the specified vear appear on the
screen. You can shift the current data entry field among these
months with the cursor Keys. To calculate total and complete your
entry of data, use the cursor keys to move the cursor beyond the
last entry field. The eight data entry modes are:

a) Precipitation

Unit: mm
Data type: Integer
Total: Annual total value (mm) will be calculated

upon completion of data entry.

MONTHLY PRECIPITATION DATA XEDI T
METEOROLOGICAL STAT!ION CODE: MOOG66
NAME: SOKOTO AERODROME
YEAR 1975
MONTH 1 2 .3 4 ) 6
] 1] 0 4 89 85
i 8 9 10 11 12
123 147 109 0 0 0
TOTAL 557 Unit: am/month -
b) Evaporation
Unit: mim
Data type: Integer
Total: - Annual total value (mm)> will be calculated

. upon completion of data entry.
¢) Discharge

Unit: 10000m"3(cubic meters)/month (monthly total)
Data type: Integer _ _
- Total: Annual total discharge (10000m”3/year) is

calculated upon completion of data entry.
d) Water level '

Unit: m (M.S.L.) (monthly average water level)
Data type: Number with two decimal places (ex. 4.56)
Average: Annual average water level (m) is calculated

- upon. completion of data entry.
e) Temperature (Minimum, Maximum, Average) ) .
Unit: degree C {(monthly average temperature)
Data type: Number with one decimal place (ex. 27.8)
Average: Annual average temperature is calculated
upon completion of data entry.
f) Humidity (Minimum, Maximum, at 9:00, at 15:00)

Unit: % (monthly average humidity) _
Data type: Number with one decimal place (ex. 27.8)
Average: Annual average humidity is calculated

upon completion of data entry.
g} Sunshine duration

Unit: ~hour/day (monthly average dally duration) -
Data type: Number with one decimal place (ex. 7.8)
Average: - Annual average daily sunshine duration is

calculated upon compietion of data entry.
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h) Wind velocity (Minimum, Maximum, Average)

Unit: m/sec. (monthly average wind velocity)
Data type: Number with one decimal place (ex. 10.8)
Average: Annual average wind velocity is calculated

upon completion of data entry.

Note: :

- Enter -1 for missing values

- Annual total or average value will not be calculated
if monthly data includes missing value(s).
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2.1.4 DISCHARGE OBSERVATION DATA
The following will occur when 4 is chosen from the M1100
menu. : ;
(1) Station code - .
You will be asked the code number of the station where the
digcharge observation was carried out.

Enter HYDROLOGICAL STATION code. H___
Upon entry of the code number, its corresponding station
name appears as follows: : _
Enter HYDROLOGICAL STATION code. M~-—--: {-~-~ Bnter code.
HYDROLOGICAL STATION name ~---w-- (~=-- Name appears.
I1f the code number does not exist, an error message appears.

(2) Date _
Upoen confirmation, vyou will be asked the date when the
observation was carried out.

Enter Date (dd/mm/yy): / / {- day, menth, year
Note. If the number of day or month is legs than 10, put O
in front of the number. (ex. 01/09/89 1st. Sept., 1989)

(3) Water level, discharge

water level (gauge height of the station) and observed
discharge are entered next.

WATER LEVEL : {- enter wvater level

DISCHARGE : {- enter observed discharge
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2.1.5 CHEMICAL QUALITY OF WATIR

The following will occur when 5 is chosen from the MI100
menu,
(1) Station or borehcle code

You will be asked the code number of the station or bOIehole

where the water sample was taken.
Enter HYDROLOGICAL STATION or WELIL code.

HYDROLOGICAL STATION --- (H)
WELL --- (W)

in order to distinguish between hydrological station and
borehole, H and W must be put in front of the code number of
hydrological station and borehole, respectively.

(2) Date : .
Upon confirmation,. you will be asked the date when the

water sample was taken.

FEnter Date of sampling A / {- day, month, year
(dd/mm/yy)
Note. If the number of day or month is less than 10, put 0
in front of the number. (ex. 09/05/89 9th May 1989)

(3} Data entry mode . .

Upon entry of the date, the data entry mode for the chemical
quality of  water appears. Abbreviations used in the mode to
indicate principle ion concentration and the unit of

concentration are:

Ca: Calcium  (++) mg/l Mg: Magnesium (++) mg/l

Na: Sodium (+) mg/l K: Potassium (+) mg/l
HCO3: Bicarbonate(-) mg/l S04: Sulfate (~--) mg/l
Cl: Chloride {-) mg/l NO3: Nitrate -y wmg/l
F: Fluoride (- mg/l TDS: Pissolved solids mg/l
Fe: Iron (++,+++) mg/l

CHREMICAL QUALI TY of WATER DATA XEDITx%R

WELL CODE: WO0G626
¥ELL NAME: BIRNIN KEBBI BH2483

DATE(dd/mm/yy): 01/12/62

Ca 35.2 mg/L Mg 22.7mg/L Na 11.9mg/L K 10.00 mg/L

HCO3 167.9 mg/L 504 70.Bmg/L (o] 5.2 mg/L NO3- 7.5 mngfl

F 0.00ne/L TBS 258 mg/L PH 6.5 Fe 0.04 mg/L
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2.1.6 PUMPING TEST _ _ .
The following will occur when 6 is chosen from the M1100
menu. :
(1) Borehole code
You will be asked the code number of the borehele where the
pumping test was carried out.

Enter WELL code. W____

(2) Data entfy mode
Upon entry of the borehole (well) code, the data entry mode
to enter pumping test data appears.

WELL CODE :W---~- {~ code number of borehole appears

- NAME : {~- name of borehole appears
DATE(dd/mm/yy): (- enter date test was performed
STATIC WATER LEVEL : ¢~ enter static water level
DYNAMIC WATER LEVEL: (- enter dvynamic water level
YIELD : ¢- enter yield of the borehole
SPECIFIC CAPACITY: {- enter specific capacity
TRANSMISSIBILITY: <~ enter transmissibility
PERMEABILITY: {~ enter permeability
COEFFICIENT OF STORAGE:<- enter storativity
PUMPING DURATION: {- enter duration of pumping test

Note: In giving DATE, if the number of day or month is less
than 10, put 0 in front of the number. (ex. 13/01/86)
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2.1.7 G/W LEVEL SIMULTANEOUS OBSERVATION

The following will occur when 7 is chosen from the MI100
menu.
(1) Duration of the observation

" You will be asked the duration of the observation (beginning
and ending date of the observation).

Enter date of beginning and end (dd/mm/yy)
/ / - / /

(ex. 19/07/88 - 01/08/88 <- The observation was carried out
from Jul. 19th to Aug. 1st, 1988)

(2) Borehole code

You will be asked the borehole (well) code number of the
borehole where the water level was measured.

Enter WELL code: W

(3) Vater level
Upon confirmation, you will be asked the water level.

WATER LEVEL: (-~ enter water level of the borehole
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2.2 SEARCH STATION NAME , _ _
The sub-menu M1200 appears when 2 is chosen from the

M1000 menu. The functions of the commands are: .

1. Designate an extent of LATITUDE and LONGITUDE

Specify the range within which the station search is

to be made.

2. Search from all data

The station search is made from among all data.

¢$SEARCH DATAS$S

1. Designate an extent of LATITUDE and LONGITUDE

2. Search f{from all DATA
0. END M1200

If vyou select the first command, you will be asked the range
of the search.

"Enter range of Latitude and Longitude

LATITUDE -

LONGITUDE -

Upon entry of the coordinates, sub-menu M1210 appears. If
you select the second command, sub-menu M1210 appears

immediately.

@SEARCH MENU#S Have cursor key and RETURN, or Push aumb

er 1. DAILY PRECIPITATION d. HUMIDITY atl 9:00 .

2. MONTHLY PRECIPITATION e. HUMIDITY ai 15:00

3. DAJLY DISCHARGE : i. SUNSHINE DURATION

4. HONTHLY DBISCHARGE 7 £. MINIMUM ¥IND YELOCITY

5. DAILY WATER LEYEL h. HAXiMUM.WiND YELOCITY

[ QGNTHLY WATER LEVEL i. AYERAGE WIND VYELOCITY

7. HINIMUM TEMPERATURE §. SIMULTANEOUS OBSERVATION

8. MAXIMUM TEMPERATURE k. PUHPING TEST

4. AVEBAGE TEMPERATURE 1. CHEMICAL QUALITY of WATER

a. EVAPORATION . DISCHARGE OBRSERYATION

b. MINIMUM HUMIDITY n. ALL

¢. MAXIHUM HUMIDITY ) 0. END

M1210

(1) Select . item

You will be asked to select an item of observation from the
menu., Stations which have record of carrying out that item of
observation will be found and their names displayed.



Note: If vyou choose n from sub-menu M1210, the system will
search for files which have any one of the tltems of
observation, 1 through m.

(2) Print out :
Upon selection of the item of observation, sub-menu M1211

appears, from which you can select information on the stations or
boreholes to be printed out.
&8 SEARCH and PRINT®% 1. CHEMICAL QUALITY of WATER

1. CODE,NAME,AGENCY NAME

2. CODE,PLACE NAME,LOCAL-GOVER.,STATE,RIVER BASIN or RIVER

4, CODE,NAME,ALTITUDE,MAP SHEET No.,SECTOR,LATITUDE,LONGITUDE
4. CODE,ITEMS of OBSERVATION

5. CODE,NAME,TERM of OBSEVATJONAL DATA

G. END M1211

Note: _ . '
- 4. CODE, ITEMS OF OBSERVATION will print out station code

numbers and all items of observation carried out at those
stations.

- 5. CODE,NAME, TERM OF OBSERVATIONAL DATA will print out
station code numbers and period of observation for the
item chosen from sub-menu M1210, This command can onty be
used  when the selected item of observation is daily or
monthly data and cannot be used for ttems j through n sub-

menu M1210.
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2.9 P

menu,

9.3.1 INFORMATION OF STATION / BOREHOLE
The sub-menu M1310 appears when 1

menu.,

RINT OUT

The sub-menu M1300 appears when 3 is chosen from the MI1000

1.

S = o;

#eDISPLAY and PRINT MENU&$

INFORNATION of STATION / ROREHOLE

« DAILY DATA
. HONTHLY DATA
« DISCHARGE OBSERVATION DATA

CHEMICAL QUALITY of WATER

PUMPING TEST

G/¥W LEVEL SIMULTANEOUS OBSERVATION
END

M1300

is chosen from

¢ ® INFORMATION DATA --- DISPLAY and PRINT --- MENU & 4

METEOROLOG!CAL STATION DATA
HYDROLOGICAL STATION DATA
¥ELL and BOREHOLE DATA

END
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2.3,1.1 METEOROLOGICAL STATfON AND  HYDROLOGICAL STATICN

% & HYDROLOGICAL STATION-~--DISPLAY and PRINT MENU® &

L. PRINT INFORMATIONS BY CODE
2. PRINT BY RIVER BASIN OR RIVER-NAME ~
3. PRINT INFORMATIONS OF EVERY STATION

0. END M1311

Sub-menus for meteorological or hydrological stations
appear, respectively, when either 1 or 2 is chosen from the MI310
menu, Sub-menu MI1I311 is an example. In both sub-menus, the
functions of the commands are:

1. PRINT INFORMATION BY CODE
Choose this to print out all information on a particular

station. You will be asked the code number of the station.
If the code you enter does not exist, an error message will
appear. . : _
2. PRINT BY RIVER BASIN OR BIVER-NAME
Choose this to print out data ~on every station which
belongs to a particular river or river-basin.
The sub-menu M1311R appears ubon selection of this
“command, You will be asked to select river or river basin.

¢4#RIVER BASIN or RIVER NAME LIST®4
. SELECT NAME,

SOROTG-RINA BOBO BUNSURU CHOFA DABIRAN
DAMA DAMACHI DAMINAWAL DANRAHT GADA
GAGARE GAMINDA -~ GAWON GEGE GULBI
INGAWA KA KADUSA KARADUWA KORAMA
L.KAINUMA L. KALHALO 1..KWARE MAKGRD] HARADI
HUDURY MUSURUDU RIMA SHELLA SHINACHE
SOKOTO TAGWAT TURAKE YAHADAWA ZAMFARA :
NIGER END M1311R

The sub-menu M1311P appears upon selection of the river
or river-basin. You will be asked to select the information
to be printed out (ex. If you need names and locations,
select 3). ' :
¢ SEARCH and PRINT®49 SOKOTO-RIMA

1. CODE,NAME,AGENCY NAME
2. CODE,PLACE NAME,LOCAL-GOVER.,STATE,RIVER BASIN or RIVER
3. CODE,NAME,ALTITUDE,MAF SHEET No.,SECTOR,LATITUDE,LONGITUDE

4. CODE,ITEMS of OBSERYATION
0. END ' - IM1311P

3. PRINT INFORMATIONS OF EVERY STATION .
The sub-menu M1311P appears upon selection of this
command. You will be_asked to select the information {o be

printed out.
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2.3.1.2 WELL AND BOREHOLE DATA _
Sub-menu M1312 appears when 3 is chosen from the M1310 menu.

The functions of the commands are: B
& @ WELL----DISPLAY and PRINT MENU® @

1. PRINT INFORMATIONS BY CODE
2. PRINT BY EACH AQUIFEh

3. PRINT INFORMATIONS OF EVERY BOREHOLE
0. END M1312

1. PRINT INFORMATION BY CODE

Choose this to print-out all information on a particular
borehole. You will be asked the code number of the borehole.
If the code you enter does not exist, an error message will
appear,
2. PRINT BY AQUIFER

Choose this to print out data on every borehole which taps
a particular aquifer. ,

The sub-menu M1312A appears upon selection of this

command. You will be asked to select the aquifer.

@#AQUIFER NAME LIST®#
SELECT NAME.
GUNDUMI RIMA
SOKOTO GWANDU
TLLO BASEMENT
END M13124

The sub-menu M1312P appears upon selection of the aguifer.
You will be asked to select information to be printed out
(ex. If vou need depth of borehole, water level, and vyield,

select 4).

¢ SEARCH and PRINT®® ILLO

1. CODE,NAME,AGENCY NAME,USE FOR
2. CODE, AQUIFER-NAME, PLACE-NAME, LOCAL-GOVER. , STATE
3. CODE,NAME,ALTITUDE,MAP SHEET No.,SECTOR,LATITUDE, LONGITUDE

4. CODE, AQUIFER, DEPTH,DIAMETER,STATIC ¥.L.,DYNAMIC W.L.,YIELD

0. END

M1312P

3. PRINT. INFORMATIONS OF EVERY BOREHOLE :
The sub~menu M1312P appears upon selection of this
command. You wWill be asked to select the information to be

printed ocut.
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2.9.2 DAILY DATA
The sub-menu M1320 appears when 2 is chosen from the M1300

meni.

&SDAITLY DATA PRINT® &

1. PRECIPITATION
2. DISCHARGE

3. WATZR LEVEL
0. END M1320

Upen entry of a command, you are asked to enter the code
number of a station or borehole. Upon entry of the code number,
you are asked to enter the period to be covered by the data to be

printed out.

Enter beginning year
and ending year to print

2.3.3 MONTHLY DATA .
“The sub-menu M1330 appears when 3 is chosen from the M1300

menu.
$MONTHLY DATA PRINTS®
1. PRECIPITATION 9. MAXIMIUM HUMIDITY
2. DISCHARGE a. HUMIDITY at 9:00
3. WATER LEYEL b. HUMIDITY at 15:00
4, MINIMUM TEMPERATURE [ S‘;UNSHINE DURATION
5. RAXH_'(UE TEMPERATURE d. MiNIMUH WIND YELOCITY
6. AYERAGE TEMPERATURE e. MAXIMUM WIND YELOCITY
7. EVAPORATION f. AVERAGE WiND VELOCITY .
8. MINEMUM HUMIDITY 0. END M1330

Upon entry'of a command, yYou ére asked to enter the code
number of & station or borehole. Upon entiry of the code number,
you are asked to enter the period to be covered by the data to be

printed ocut.

Enter beginning year - _——— -
and ending year to print
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2.3.4 DISCHARGE OBSHERVATION DATA
The sub-menu M1340 appears when 4 is chosen from the MI1300
menu. The functions o¢f the commands are:
1. PRINT BY STATION :
Choose this to print out discharge observation data on a
particular: station. You will be asked the station code number.
2. PRINT ALL DATA
Choose this to print out discharge observation data on all
stations, :

$9¢D1SCHARGE OBSERVATION DATA PRINTS® @

¥. FPRINT BY STATION
2. PRINT ALL DATA

0. END

M1340

2.3.5 CHEMICAL QUALITY OF WATER
The sub-menu M1350 appears when 5 is chosen from the M1300
menu. The functions of the commands are:
1. PRINT BY AQUIFER
Choose this to print out chemical quality data on a
particular aquifer. You will be asked to select an aquifer.
2. PRINT BY WELL OR STATION CODE _
Choeose this to print out data on a particular station or
barehotle.
3. PRINT ALL DATA
Choose this to print out data on all aquifers and all
stations or boreholes. '

€ € CHEMICAL QUALITY of WATER DATA PRINT % %

1. PRINT BY EACH AQUIFER
2. PRINT BY WELL OR SITATION CODE
3. PRINT ALL DATA

0. END

M1350
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2.3.6 PUMPING TEST .
The sub~menu M1360 appears when 6 is chosen from the M1300
menu. The functions of the commands are!

1. PRINT BY AQUIFER
Cheoose this to print out pumping test data performed at

the boreholes in a particular agquifer. You will be asked to
select an aquifer,
2. PRINT BY VWELL

Choose this te print out data on a particular borehole,

3.PRINT ALL DATA
Choose this to print out. data on all aquifers and

boreholes.

4 & PUMPING TEST DATA  PRINT® &

1. PRINT BY EACH AQUIFER

2. PRINT BY WELL OR STATION CODE
3. PRINT ALL DATA

0. END

M1360
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2}3.7 G/¥W LEVEL SIMULTANEOUS OBSERVATICN
The following statements appear when 1 is chosen from the

M1300 menu,.

1)y 31/05/88 - 15/07/88 2y 19/07/88 - 01/08/88
3) 23/01/89 - 31/01/89 4) 16/05/89 - 21/05/8%
Theée are the periods (terms) of the simultaneous

observations whose data have been staored in the data base.

The following statements and data enfry fields appear at the
bottom of the screen,

Type'in the number of term to print and RETURN (Within 10 terms)
¥hen complete, RETURN again.

Type in the numbers of the periods of observation. You
can select uwp to ten periods, there are only four periods

stored.
~ When your selection 1is -~complete, push the RETURN Key
without typing in any letter {0 quit the selection and print Qut

the results.

Ex. To print out the resulis of the observations carried out
from 19/07/88 to 01/08/88 and from 16/05/8¢ to 21/05/89}

Type in the number of term to print and RETURN (Within 10 terms)
¥hen complete, RETURN again. ' .

2 4 RET
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2.4 LOCATION MAP
The sub-menu M1400 appears when 4 is chosen from the M1000 menu.

METEOROLOGICAL STATION
HYDROLOGICAL STATION
WELL AND BOREHOLE

END

QLA DD
N

M1400

For commands 1 through 3, a map of the Sokoto-Rima basin with
principal drainages and town names appears on the screen. :

Select the map section you want to enlarge with the cursor
keys by moving the painted rectangle among the map sections When
the section yvou want to enlarge is painted, push RETURN.

An enlarged map with locations of stations and boreholes
appears. If you want to view a list of the coordinates of the
stations and boreholes, push the HELP key.

Note: 1f you want to make a hard copy of the screen,
hold the GRPH kXey down and press the COPY Kkey.

1. METEROLOGICQLASTQTION SELECT AP WITH ARROW KEY. PRESS (E)->MENU.

o STLLELA
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2.5 ASSIST FUNCTIONS _
The sub-menu M1500 appears when 5 is chosen from the M1000
menu. The functions of the commands are:
1. APPEND AND MODIFY INDEX CODE
Choose this to append and moedify index codes. Index codes
include agency code, river code, aquifer code, and water

use code.
¢H$ASSIST MENUe&
1. APPEND and MODIFY Index code
2. GRAPH
0. END M1500
2. GRAPH

Choose this to draw a graph of daily or monthly data.

DAILY DATh 1968 1 —> 1688 18
e:Not observed, [Hit ANy KEY —>MENU

. A 1
. f i/
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2.5.1 APPEND and MODIFY INDEX CODE
The sub-menu M1510 appears when 1 is chosen from the M1500

menu. Select 1, 3, 6, or 7 to print out or disptay an index code
table. Select 2, 4, 6, or 8 to append or modify an index code.

$ESAPPEND and MODIFY 1D. CODE¢$ ¢
1. AGENCY CODE PRENT/DISPLAY
2. EDIT /APPEND
3. RIVER BASIN OR RIVER CODE PRINT/D1SPLAY
4. EDIT /AFPPEND
§. AQUIFER CODE PRINT/DISPLAY
5. EDIT /APPEND
7. USE (WELL) CODE PRINT/DiSPLAY
8. EDIT /APPEND
0. END . M1510

2.5.1.1 PRINT/DISPLAY _
When command number 1, 3, 5, or 7 is selected, the following

instruction appears.

Enter ¢(P) to print out, enter (S) to display on the screen

The index table will be printed out or displayed on the
screen in accerdance with your command ( P or S5 ). .

2.5.1.2 APPEND and MODIFY :
When command number 2,4,6, or 8 is selected, the following

ingstruction appears.
Enter Index code number to edit. e

Enter the index code. If the number exists, the foilowing
message appears,

The code indexes below meaning. RETURN to confirm, push E to quit
2 S.5.W.B/S.5.M.¥.E {- code number and its contents

if you need to see the index table, enter 999.

Upon confirmation, you will be asked to type in the contents
of the index.

EDIT CONTENTS: ______ __ _ ;_Hkywwﬂ_________________m“_; ﬁﬁﬁﬁﬁﬁﬁﬁ

Upon completion of typing, push RETURN to quit. The
following instruction will appear.

Hit RETURN to confirm. Push (E) to edit again; Push (D) to

delete this Index. .
To confirm, push RETURN. If you need io correct your entry,

push E to type in again. If you want to delete the index, push D.
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2.5.2 GRAPH _
The sub-menu M1520 appears when 2 is chosen from the M1500

menu., You can make a graph of daily data or monthly data. Up to
five stations and/or types of data can be drawn in a graph,

®GCRAPH MENU®®

1. DAILY DATA

2. MONTHLY DATA

0. END M1520

2.5.,2.1 Data entry mode
(1) Data type and station code
The sub-menu M1521, for daily data, or M1522, for monthly
data appears when 1 or 2, respectively, is chosen from the M1520
menu. Data entry procedures are.
1. Type in the number of the data type (ex. enter 2 to select
discharge). ' '
2. Type in the code number of the station (ex. .enter 0006
to select ARGUNGU). The station name will appear.
3. Continue 1. and 2.
4, When you have completed selection of data type and
station, enter 9 (daily data) or 99 (monthly data) in the
entry field for data type.

Enter observstion ites number and station code nuaber

DATA PLACE CODE PLACE HNAKE

L R

DATA DAILY PRECIPITATION
+ DAILY DISCHARGE

DAILY WATER LEVEL

@ -

Enter {9) to complete selection Mlsz 1
Enler observation item number and station code nuwmber.
DATA PLACE CODE PLACE NAME
1.
2.
3.
4.
5.
DATA 1. PRECIPITATION . 2. DISCHARGE 3. WATER LEVEL
4. HKIN. TEHPERATURE 5, MAX.. TEXPERATURE . AVE. TENPERATURE
7. EVAPQRATION 8. HIN. HUHIDITY 9. KAX. HUKIDITY
10. HUKIDEY al %:00 11. HUHEDITY at 18:30 12. SUNSHIRE
13, KIN. WIRD VELO. 14. HAX. WIND YELO.  15. AVE. WiND VELO.
Enler (9%) ie complete selection, MI 522
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{2) Year and month
You will then be asked the beginning and ending month of the
graph,

Enter beginning and end month and year to display graph.
Duration must be within one yvear (daily data),

Duration must be within thirty years (monthly dataj.
YEAR MONTH - YEAR MONTH '

Ex. If von want to draw a graph of monthly discharge at
ARGUNGU and precipitation at GUSAU from June 1968 to
Sept. 1970, your data entry becomes:i’

DATA PLACE CODE PLACE NAME
1. 2 HO005 ARGUNGU
2. 1 MO026 GUSAU AERODROME
3. 99
4.
5.
YEAR MONTH -> YEAR MONTH
1968 6 1970 9

2.5.2.2 Graph Mode .

Upon completion of data entry, you are required to change
the floppy.disk and push RETURN, if you are using floppy disks,
or simply to push RETURN if you are using the hard disk. :

The general MENU (M-G) of the data base systems will ‘then
appear. Enter G to enter the graph mode, and wait two or three
minutes for the following menu to appear.

< TYPE IN THE NUMBER OF THE COMMAND YOU WANT TO SELECT, AND RETURN >

If vou have selected the GRAPH menu in the Hydrogeological Data Base
and this menu text was shown upon completion of data entry, please
type in (G) and hit RETURN to display a graph on the screen.

A>

M-G {(The General menu)
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Select graph type by cursor ar push No.
1 LINE CHART 2 BAR CHART ¢ END

Select the desired chart, and the following menu will appear.

Do you want to designate minimum and maximum of graph?
1 AUTO 2 MANUAIL

If you select 1, the graph size will be automatically
-determined by the system. If you select 2, you will be asked the
minimam and maximum values far the. graph.

MINIMUM ?

MAXIMUM ¢

Upon completion of your selections, the graph will appear on
the screen. If you want to make a hard copy of the screen, hold
the GRPH Key down and push the COPY key.

~ Push the space kKey to quit the display, and the foilovwing
menut will appear.

Do you want to change duration
1 No. 2 Yes

If you select 2, ybu can change the duration of the graph
provided, that the new duration is within the original duration.
1f you select 1, the following menu appears again.

Select graph type by cursor or push No.
1 LINE CHART 2 BAR CHART 0 END

If you want to quit, select 0. The general menu (M-G) of the
data base svstem appears again.
Select 1 to continue in the hydrogeological data base.
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3. LITERATURE DATA BASE

w=  NOTE -~ Some menus for the literature data base are not
described in this section. However, these menus are similar to
those found in the hydrogeological data base and their principles
of operation are the same.

3.1 Starting up the data base

Type 2 and push ENTER te start the data base from the
general menu (M-G), (See page 9.)

Push RETURN when messages (M-5 on page ¢) appears.

The main menu of the literature data base M2000 appears.

Literaiure Data Base System

1. APPEND / MODIFY

2. SEARCH / PRINT OUT

0. END : M2000

3.2 APPEND AND MODIFY
The 'sub-menu M2100 appears when 1 is chosen from the M2000
menit. The function of the commands are:

Literature Data Base System

1. DISPLAY INDEXES / PRINT OUT
2. APPEND / HODIFY INDEX
3. APPEND LITERATURE DATA
4. MODIFY LITERATURE DATA

0. BETURN TO THE MAIN MENU M2100

1. DISPLAY INDEXES / PRINT OUT . .

Indexes = are used to classify the contents cf the
literature. With this command, the table of indexes will
appear on the gcreen and can be printed out.
2. APPEND / MODIFY INDEX

With this command, . you can append or modify the indexes.
3. APPEND LITERATURE DATA

With this command, you can append new literature data files
to the data base. The literature code number will be given
automatically.
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4. MODIFY LITERATURE DATA
With this command, you can modify existing literature data
files, You are asked to enter the literature code number.

The data enlry fields discribed below appear when selecting

3 or 4 above,

LITERATURE CODE: ]
Literature Nape:
THE STUDY FOR GROUNDWATER DEVELOPHENT IN SOKOTO STATE PROGRESS REPORT 1}

Avlher 7 Investixaled by: JAPAN JNTERNATIONAL COOPERATION AGENCY
issued yeatr-mohth: 1983-9
Avallablz at: 1) F.D.¥.R S0KOTC

%) 5.5.W.B

LA
3) XOKUSAI XOGYQ CO. LTD., CHIYODAKU TOXYO JAPAN
Indexes: A-03 A-05 A-06 B-02 5-03

B-04 B~05 C=01 C-02 C-03
Abslract

NEMO

Data entry fields (example)

¥hen entering data, follow the instructians shown on the s¢reen.

(1) General Data

Literature Name : {- Enter literature name

Author / Investigated by : <- Who carried out the work
Issued year-month ¢ <- Enter like this: 1989-09
Available at : {- Organizations or persons Wwho have the data

{2) Indexes :
Enter indexes appropriate to the contents of the data.
Ex. Indexes for the JICA study are:
A-03 HYDROGEOLOGICAL STUDY
A-~06 REGIONAL DEVELOPMENT STUDY
B~01 TEST DRILLING AND/OR PUMPING TEST
B-02 GEQPHYSICAL PROSPECTING
B-03 CHEMICAL QUALITY TEST
B~04 WATER LEVEL OBSERVATION
B-05 DISCHARGE OBSERVATION
C-01 GROUNDWATER POTENTIAL
C-03 WATER SUPLY SYSTEM DESIGN

‘Up to ten (10) indexXes can be entered when the .entry of
indexes is complete, enter 1-11.
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{3) Absiract
You may enter an abstract of the data. Follow the inst-

ruction shown on the s¢reen.
When the following messages appear, hold the CTRL key down
and push the 1 key (located to the left of the RETURN key).

Abstract:
ABSTRACT MEMO
PUSH CTRL+1 TO EDIT ABSTRACT
PUSH CTRL+¥W TO QUIT

You will enter the non-decument edit menu of WordStar, the
word processing software by which entry of abstracts is
performed. Refer to the WordStar operating manual, which is

B:DBASEDIT.TMP L0O0OL €Ol Imsert YordStar
p——m—tmer——— N ON-DOCUMERNT EDIT HERNH————— .
i CURSOR SCROLL ERASE OTHER MENUS Il non-document
I "E up “W up “G char ~J help “K block 8 save s
I "X down "Z down “T word "l tab “P print controls | edit menu
I "5 left "R up screen Y line “¥ turn lhsert off "Q quick functions |
I "D right G down pel char “0 set tab width Esc shorthand 1
[ ~A word left screen “U unerase "N splil the Itne i
[ °F word right "B top bit "L find/replace egain JI
THIS i5 THE FIRST PRIGRESS REPORT PRESEDTED TO NIGERIAN COUNTER PART BY JICA 5T+
J1CA STUDY TEAM CARRIED GUT HYDROGEOLOGICAL AND HYDROLOGICAL STUDY AT. SOKOTO ST+

found in the computer room;
When abstract entry is complete, be sure to observe the

following_procedures.

Push CTRL+K The letter K appears at the top-lefit corner of
the screen, ' '
Then push D to enter WordStar's opening menu.

WordStar 4.0 .
OFENING MENY— WordStar

change logged drive/directory

{ P open ‘a4 document L i N .
] N open & nondocument € protect a flite (jopening mend
I P print a file E rename a file i
I M merge print s file O copy & file ]
| I index a document Y delete & file i
I T table of confents F turn directory off i
I X exit WordStar Esc shorthand |
I . J help R run s DOS command _}I
DIRECTORY Drive A& 8%k free )
0k AUTOEXEC.BAT .1k CONFIG.BAK .1k CONFIG.DB .1k CONFIG.5YS
13k DBASE.MS5G 268% DBASE.OVL 31k DBASEINL.OVL 5.5k PRINT.SYS

1.0k SERVAL.USR 1.5k WSINDEX.XCL

Push X to exit WordStar, and the messages which appeared
upon selecting the abstract entry menu appear again.

Push CTRL+W to quit the operation and return to the data
entry fields display.
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3.3 SEARCH / PRINT OUT
The sub-menu M2200 appears when 2 chosen from the M2000 menu.

Literature Data Base System

1. SEARCH BY INDEXES /PRIRNT OUT
2. SEARCH BY LITERATURE NAME.ETC. /PRINT oUT
3. PRINT OUT

0. BETURN TO THE MAIN MENU : M2200

The functions of the commands are:

1.

SEARCH BY INDEXES:/ PRINT OUT
Choose this to find literature classificed by particular
indexes.
Matching files will be displayed on the sc¢reen and can bhe
printed out. If you choose to print out the ifile(s)},
sub-menu M22310 will appear for vyour selection of data
items to print.

ALPHABET ICAL ORDER => LITERATURE NANE
ALPHABET ICAL ORDER => AUTHOR/INVESTIGATED BY

[ A

-CHRONQLOG]1CAL ORDER => ISSUED YEAR MONTH
4. ALPHAEETICAL ORDER => AYAILABLE ORGAN

5. PRINT OUT DISPLAY IMAGE. SORTING

M2210

SEARCH BY LITERATURE NAME, ETC. / PHINT OUT

Choose this to {find literature classified by name,
auvthor, date of issue, or location where literature is
available. Matching files will be displayed on the screen
and can be printed out. 1f you choose to print out the
file(s), sub-menu M2220 will appear for your selection of
data items to print.

1. LITERATURE CODE + MAME

2. LITEHATURE CODE + AUTHOR +T1SSUED YEAR,MONTH
3. LITERATURE CODE + ORGAN DATA AYAILABLE AT
4. LITERATURE CODE + CONTENTS OF INDEXES

5. LITERATURE CODE + ABSTRACT

6. END THIS JoB

DATA ITEM SELECTION
M2220
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3.

PRINT OUT .
Choose this either to print out a single file or to print
out all files, If vou choose to print a single file by
literature code number, the contents of all data fields in
that file will be printed. If you choose instead to print
all files, the sub-menu M2210 will appear.

From the sub-menu M2210, if you choose command 5, the

contents of all data fields for all files will be printed,

and the files will be printed in order of literature code

number. If instead you choose from.- commands 1 through 4,

the files will be printed in alphabetical or chronological

order,as indicated, and sub-menu M2220 will appear, from

whieh only a limited selection of data fields are available
for printing.
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INDEX CODE FOR LITERATURE DATA BASE

A-01

GEOLOGICAL INVESTIGATION

" HYDROLOGICAL INVESTIGATION

HYDROGEOLOGICAL INVESTIGATION
METEOROLOGICAL -INVESTIGATION
SOCIAL ECONCMIC STUDY
REGIONAL DEVELOPMENT STUDY
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2. GROUNDWATER SIMULATION



INTRODUCTION

Groundwater is increasingly being exploited as both a primary and supplementary
source of water supply in a variety of regions and nations. However, groundwater is
essentially a hidden resource, the effects of groundwater often causes land
subsidénce in urban areas and seawater intrusion in coastal areas, which in 1960-
1970 become a social problem in Japan. In view of the importance of groundwater
and the uncertainties associated with its use, “Simulation” a a mathematical tool is
necessary in order to foster more efficient grquﬁdwater resource management. The
purpose of the report on groundwater simulation is to summarize the state-of-the-art
in coxiiputér modeling in Japan and its utilizatioh in groundwater basin

management studies.

Numerical groundwater models simulate the behavior of groundwater systems and
their response to stress, which includes: flow, subsidence, mass transport and heat
transport. However, in this report mainly flow and subsidence models are described.
Other models are being developed or are undergoing improvements.



2-1

SIMULATION FOR GROUNDWATER BASIN MANAGEMENT

2-1-1 THE ROLE OF GROUNDWATER SIMULATION

Groundwater development is considered similar to the operation of a huge
integrated system. Groundwater ig exploited as & useful water resource.
However, undesirable effects such as sea water intrusion and land subsidence
may occur as counteractions. '

The behavior of groundwater is subjected not oﬁly to the characteristics of the
groundwater basin, itself, but also to the activities of human beings, such as
pumping, artificial recharging and so on.

The groundwater basin is regarded as a system and characterized by the
following three items

a. igofa hugescale _
b. ismade up of components of a complicated and codependent relation
¢. playing an important role in economy of the related region

Thus, the simulation approach to the groundwater basin by using various

modeling techniques, has widely been employed in solving management
problems of groundwater basins since the mid-1960’s.

2-1-2 FUNDAMENTAL PROCEDURE OF GROUNDWATER SIMULATION

The simulation procedure for an artesian groundwater basin is basically same
as that which is usually employed, and is described as follows (Figure 2-1).

a, The infegrated system of the groundwater basin is comprised of area
units and aquifer system units referred to as subsystems. A subsystem is
further divided into elements (aquifer constants), The scale and accuracy
of these elements are subject to the purpose and complexity of the system,

b. The interrelated nature of the subsystems and elements allows
quantification of the groundwater simulation model once the computer
program has been written.
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¢. Initial and boundary conditions, as well as historical data (e.g.
withdrawal) are incorporated into the groundwater simulation model.
The model is then checked to see whether it represents actual conditions
or not. (For example, outputs on groundwater levels are compared with
actual observed data). “Through this process, boundary conditions and
given parameters are identified. "

d. By applying future withdra:wal‘of é’roundwater' to the new model, the
decline of groundwater levels are predicted.

e. The optimal exploitation plan is determined in consideration of factors for
safe yield. '

2-2  PRESENT STATUS OF GROUNDWATER SIMULATION

Humang’ extensive and varied interference with the groundwater system has
fostered the development of formal mathematical tools to aid in simulating
groundwater conditions and predicting the response of the system. At the
simplest level, these mathematical tools include analytical method_s or models
which deal with idealized aquifers assumed to exhibit uniform conditions,
steady flows, and regular geometriéal ‘boundaries. Analytical solutions to
groundwater problems can be carried out with the aid of paper and pencil and
perhaps a calculator, and generally do not require expensive hardware such as
computers. ' o |

For more complex aquifer situations where heterogeneous and'dynamic
conditions including irregular boundaries prevail or where more accurate
simulations are desired, the use of more sophisticated techniques and
technology becomes necessary, Historically, the first such ‘technique to be
developed was the analog model, As its name implies,' the analog model is a
physical replica of the groundwater system by a medium which is cﬁp’able of
reproducing'the processes occurring in an aquifer. For example, analogs which
have been employed for groundwater systems include the flow of viscous fluids
of the passage of electrical currents through resistance capacitance networks
(Figure-2-2). | |
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While the introduction of analog models enabled the analysis of more complex
groundwater problems, they proved 10 be cumbersome, difficult to maintain,
and inflexible with regard to application to different problems. Over the past
decade, therefore, analog models have been largely replaced by numerical
models which depend on the solution of algebraic equations on the digital
computer, Numerical models are capable of analyzing more complex situations
than are the analog models, In addition, numerical models have proved to be

* far more versatile than their predecessors. Research in the late 1960’s
produced hybrid models which attempted to combine the best features of the
digital computer with visual display and immediate outputs of the analog
model, Hybrid models have nof, however, been widely used.

In 1976, SCOPE Groundwater Modeling Steering Committee surveyed the
numerical models related to groundwater management. The results of the
survey were published in 1980, entitled “Groundwater Management: The Use
of Numerical Models”. According to their report, among the numerical
groundwater models, four different major purposes can be distinguished. |
These are: 1) prediction models, which simulate the behavior or the
groundwater system and its response to stress; 2) resource management
models, which integrate prediction with the objectives of water management to
indicate appropriate decisions; 3) identification models, which determine input
parameters for both of the above; 4) data manipulation models, which process
and manage input data for all the above (Figure 2-3).

2-2-1 PREDICTION MODELS

Most of the models produced by data are prediction models which may be
subdivided into four major categories: flow, subsidence, mass transport and
heat transport. |

Flow models utilize information on aguifer parameters, boundary conditions,
precipitation, and human-induced development, to solve mathematical
equations for determining quantitative aspects of groundwater flow such as
direction and rate of flow, change in water level, stream-aquifer interactions
and interference effects of wells. While most of these models simulate flow in
aquifers, flow models have also been developed for the unsaturated zone; and
for coupled saturated-unsaturated-surface syétém. . Flow models are the most

" commonly used, as well as generally the best developed of the groundwater
maodels
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Subsidence or deformation models attempt to deseribe the phenomenon of land
subsidenice which may be caused by excessive withdrawal of groundwater.
Groundwater withdrawals lower the fluid pressure in the aqulfer and
consequently reduce the aquifer’s capablhty to sustain the load of the ground
above it. The result is vertical compression of the land, Subsidence models are
needed to predict deformation-related Impacts of various pumping bchemes in
affected aresas, '

Mass transport models are based on a flow component, but they deal primarily
with questions of groundwater quality. They are thus used to predict the
movement and concentration in the aquifer of various pollutants including
radionuclides, leached solids from landfill and irrigated area, and salt water
intruding in coastal areas. To accomplish this, the models incorporated
mathematical approximations of the transport, by means of fluid flow
(convection), and/or mixing of one or more chemical constituents in the
groundwater, Because of these considerations, mass transport models in
general tend to be more complicated than flow models. Transport models that
describe only the movement of pollutants are called conservative; models that
also take into account chemical and biological reactions are termed non
conservative. The oil industry has been active in developing transport models
for two substances, oil and water, which are imnmiscible.

Heat transport models attempt to predict the flow of heat or water or steam in
situations where thermal effects are important. In praétice;'thé_sé have been
applied to problems associated with hot springs, geothermal reservoirs and
waters flowing between aquifers under the influence of heat, '

2-2-2 RESOURCE MANAGEMENT MODELS

Management models have been developed in an attempt to indicate courses of
action which will be consistenf: with stated management objectives and
constraints. The objectives may be, for example, to maximize net economic
benefits, to minimize costs, or to ensure adequate water supply at all times for
- all users, Management models may employ the techniques of both simulation
and optimization in deriving their outputs, In contrast to purely physically-
based prediction models, management models incorporate economlc,
technological, pohucal and institutional aspects to the problems or situations



being analyzed.

2-2-3 IDENTIFICATION MODELS

Parameter identification models have been developed in response to the need to
calibrate and validate prediction and management models. Although
engineering _techni(lues have long existed for calculating parameters through
pumping tests, the identification of parameters for regional groundwater
systems must be augmented by regular observations of wells throughout the
regional system. As a result, parameter identification models are being
developed which attempt to derive parameter values for regional groundwater
models through the analysis of long-term historical data - technically known
as solving the inverse problem. The quality of such parameters is still, of
course, only as good as the data from which they are derived.

2-2-4 DATA MANIPULATION MODELS

The difficulties involved in estimating parameters are closely linked with the
more general issue of data collection for groundwater medels. Models can be
run with any amount of available data, but the actual amount of quality of
these data directly affect the reliability of the model’s results. The task of
collecting appropriate amounts of accurate data to ensure model reliability

~ thus implies the need for a fourth class of model — data manipulation model,
This model can be used in various ways, including specifying data collection
procedures, designin'g data collection networks, identifying critical data, and
storing and processing data for use in other models.



2-3  GROUNDWATER SIMULATION MODEL ON FLOW AND SUBSIDENCE PROBLEM

Asmentioned in the opening statement, flow and subsidence models are widely
used in Japan and other advanced nations. Other prediction models, such as
the mass-trangport or heat transport models, are not well developed at present.
They are adequate for obtaining first order estimates. However, some major
technical and conceptual difficulties will habe to be overcome before they will
be as easily applied and useful as the flow and subsidence models.

In this section, simulation models on flow and subsidence are briefly
introduced. In particular, land subsidence due to over pumpage and its control
are important groundwater management problems in Japan,

Therefore, concept and equation of the motion of flow and the subsidence
mechanism are discussed in particular in this report.

The purpose of the simulation study on land subsidence based en groundwater
balancing is to forecast the number of centimeters of settlement expected for
the number of meters of groundwater level decline caused by a volume of
withdrawal in an area.

In order to answer this, it was necessary to reproduce the groundwater
‘balancing and groundwater {low system in a confined groundwater basin by
simulation. At the initial stage of this investigation, the simulation of
groundwater behavior was executed based on the “unit-basin” model as a
lumped parameter system and two dimensional single aquifer models on a
horizontal plane which were provided by TySbn.and Weber (1964).

As the investigation proceeded, the simulation model was revised to the quasi
three-dimensional model and the two-dimensional multi-aquifer model in
vertical cross section. They were applied to study groundwater flow and
settlement of the multi-aquifer system. The revised models give satisfactory
results in actual fields of land subsidence.

2-3-1 QUASI THREE-DIMENSIONAL MODEL

It is well known that land subsidence is caused by the squeezing of water from
the confining clayey bed into the confined aquifer due to decline in .the
groundwater pressure in the main confined aquifer,
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Quantitative analysis of squeezing is very important in study on land
subsidence.

At the first stage of investigation, it was pointed out that calculated leakage is
mutually related to actual subsidence, by the authors (Shibasaki, Kamata and
Shindo, 1969). Then, at the middle stage of the investigation, calculated
leakage rate was divided into leakage and squeeze by changing the leakage
parameter in the study of the land subsidence of the Niigata Lowland
(Shibasaki, Kamata and Wada, 1971).

At present, squeeze and leskage can be analyzed by the simultaneous equation
of the motion of the groundwater flow in the confined aquifer and the confining
clayey beds by a complete three-dimensional model. However, this solution is
not easily obtained because the procedure requires a digital computer of huge
capacity and a long running time.

2-3-1-1  Single Confined Aquifer Medel

The provided quasi three-dimensional single aquifer model is composéd of an
unconfined aquifer, a confining clayey bed, a main confined aguifer and an
impermeable base rock, ir descending order, as shown in Figure 2-4.

If each layer is uniform in permeability, the partial differential equation
governing the two-dimensional nonsteady flow of groundwater for a horizontal
aquifer is

3%h  3%h

ah
T('E;é--i-“éy—z' w—-S-“é“é—%-W(X,y,t) ..................... (1)

where h is the head (L), S is the storage coefficient (dimensionless), T is the
aquifer transmissivity (I2/T), ¢ is the time (T), w(x, ¥, 1) is the source or sink
(1/T), and x, y are the rectangular coordinate. w(x, y, t) is recharging or
discharging rate in a unit area in unit time, in other words. wi(x, y, t) is also
expressed as

w(x, y, t)=L{x, 5, ) +Ar(z, 5, t) - Qd(x,¥,t,) .....oovininis (2)
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in which L(x, y, t) is the leakage including squeeze Sq(x; y, ), Ar(x,y, t) is the
artificial recharge, and Qd(x, y, t) is the discharge, in a unit area in unit time.
-. The leakage which ﬂows through the confining layer is expressed as

Lyt = 4 GO-HO) @

where, K’ is the permeability coefficient (I/T) of the confining clayey bed, b’ is
the thickness of the confining clayey bed (L), h(t) is the head of confined aquifer
(I.) and H(t) is the head of the unconfined aquifer (L). ‘

Beside this, hydrodynamics in the confining clayey bed corresponding to the
change of the head of the confined aquifer are shown as

aZh’ + a2h’  a2h’ _ S's ak’
ax2  ay2 a2 kK ot

in which b’ is the excess head (L), 8's is the specific storage (/L) and k’ is the
permeability coefficient (I/T) of the confining clayey bed.

In such a case, the permeability of the confining clayey bed is far s.maller than
that of main confined aquifer, the direction of the groundwater ﬂow in the
confining bed can be assumed to be vertical. Then Eq, (4) is replaced by '

9%k S Gk
azz - k,- at . ) - - IR RN E RN RS

The analytieal solutlon of Eg (6) was glven by Carsraw and Jaeger (1954) as
follows. : :

The initial and boundary conditions are

W(z,0) = 0 . t=o
RO, =0  t>o e e ®)
‘W(',t)  =Ah t>o0

‘where Ah is the change of groulidwater head of the main confined aquifef.
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The solution is expressed as

@n+1)—2b .

@n+1)+2%
arveaynz o @

= A% orf[ TVERRT)

]‘?erf[

At the boundary between the confining layer and the aquifer, the vertical
groundwater flow is calculated as

Y R 7
az2 | _, TV (nk'tb'2 8's

i {1 +2n220exp (-n2/(k't/b28s)) .. (8

which is composed of leakage and squeeze,

The squeeze rate Sq is derived easily as

Sq= Yo ogah @z ereeeeeeeeseeeeas veee (9)
0

This analytical solution is considered as applicable for the model in simple
hydrogeological conditions.

2-3-1-2 Squeeze and Land Subsidence

Squeezing from the confining élayey bed has been studied analytically by many
hydrogeologists. Hantush (1960, 1967) first developed the Leakage and
Squeeze Theory of the coupled two-confined aquifer system. Neuman and
Witherspoon (1969) expanded the theory to cover multiple-leaky aquifer -
systems and derived analytical solutions. In addition, Wadachi (1939) pointed
out that land subsidence is caused by squeezmg from the cﬂnﬁmng clayey bed
to the main confined aquifer. : :

The concept in understanding this phenomenon is that groundwater in # clayey
bed flows vertically due to the excess head gradient caused by the decline in the
groundwater head of the main confined aquifer. This process of squeezing is
equal to Tezaghi’s Consolidation Theory.

If the sqlieezihg process is governed by Equation (4), the simultaneous solution
should be obtained from the three-chmensxonal equation of flow which, in order
to obtain, would require a core-size d1g1ta1 computer of huge capacity.
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Therefore, the numerical method based on Equation (5), is provided for
practical purpose to obtain approximations.

The squeeze rate is calculated by the excess head change in the clayey bed from
the numerical solution of Eq. (5). The squeeze rate is given by the following
equation in time increment “At”,

Sq € = §'s AW’ € AZ . e (10)

where Sq € is the squesze rate at node £ and Al’¢ is the change in the excess
head at node £. Azis the thickness of the clayey slice. (Figure 2-5)

Thus, the total squeeze from the clayey confining bed at each node is expressed
as

Sq= 3 §s.AbhAz e, (11)
£=1

The total squeeze rate is expected to agree with the land subsidence.

2-3-1-3 Multi-Aquifer Model

The provided quasi three-dimensional multi-augifer model is coraposed of
multi-layered aquifer-aquitard systems. '

Neglecting' the vertical flow component in aquifers and the horizontal flow
component in aquitard, the basic equation of the motion of these systems is
expressed as follows, (Figure 2-6) '

a dhi . @ dhi ghi

P (Tix e )-{- 3y (Tix 3y y==Si 3t +Wi ..., ceeeees (12)

Where hi is the head(L), Si is the storativity (dimensionless), Tix, Tiy are the
‘aquifer transmissivity (L2/T), t is the time (T), Wi is the source or sink (L/T),
and x,y are the spatial coordinates. Sqfﬁx i denotes the aquifer in descending
order. |

Wi is also expressed as

Wi = Qj — (Li+1+Li) e ... (13)
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where Qi is the pumping discharge or recharge rate, Li is the leakage which
flows into i-th aquifer, Li+ 1 is the leakage which flows into i -+ 1-th aquifer.

Leakage from aquifer to aquifer expressed as

k!

Li = T (hi—~-hi..1) e s ennaaanaraseeans (14)
. Ki+l . -
Tigr = DT (hi—hiyy)  ereeareriereees oo (15)

where k’i is the permeability coefﬁment (L/T) of the i-th aqultard and b’i is the
thickness of i-th aquitard.

Eq.(12) can be solved simultaneously in con_]unctwn with aqulfer and aguitard
by the ieakage factor.,

The squeezing rate is expressed as the following sirple formula,

ASqi = 4B +§h‘+1) PASSE eeeneeneennenenn
where ASqi is the squeezing rate of the i-th aquitard, b’i is the thickness, S¢'i is
~ the specific storage of the i-th aquitard, Ahi and Ahi+1 are the change in the
groundwater head in the upper and lower aquifers adjaée’nt toi-th aquitard.

2-3-2 TWO-DIMENSIONAL MULTI-AQUIFER MODEL.

It was noticed through the study that the rabe: of vertical groundwater flow to -
the confined aquifer was considerable as compared to that of lateral flow in
heavy developed areas. Due to this fact, the two- dxmensmnal mult1~}ayered
aquifer system model in vertical cross section was devised to represent the
dynamic groundwater flow and the deformation of aquifers and aquitards in
the groundwater basins, ' |
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2-3-2-1 Mathematical Basis of the Model

The basic equation governing the three-dimensional groundwater flow is
expressed as

dh
=s = +W(.x,y,z,t) R ¢ V)]

Koe (- )K.jy( )+Kn(

where Kyy, Kyy, Kzz are the permeabxhty coefficients in the x, y and z
directions, respectively, and Ss is the specific storage, Wi(x, v, z, t) is the source
or sink term. Other notations are same as Eq. (1),

If two-dimensional groundwater flow is assumed in a vertical cross section
which has the thickness Ay for y direction , Eq. (17) can be written as

(Ko 35 A Ky, 6233 (Ss—-—--]+W(xzt) e (18)

in which [ lzindicates ihe properties of the {-th member layer in the multi-
layered aquifer system. (Figure 2-7)

2-3-2-2 Compression of Deep'Aquifers .

The settlement in the &eep stratum was pointed out and studied by Hayarni
(1955) and Lohman (1961). According to Lohman, the deformation of an
agquifer caused by the lowering of groundwater pressure is shown as -

.8 o '
=(~——n Ap. . iaarerearerenees reas (19)
T S

where Am 1s the change in the thlckness ef the &quer of an ongma! thickness
m(L), Ap is the change in groundwater pressure (M/L2), and 8 is the storativity
of the aqu:fer (dlmensmnless), p is the density of water (M T2/I..4) g is the
~acceleration due to gravity (L/T2), n is the porosity of the aquifer
(dlmensmniess), Bisthe compresmblhty of the water (LY/M). The change in the
‘head in the multi-layered aquer system is obtained by the solution of Eq.(18)
at ea.ch_ node of the cell. VThen the c_hange in the groundwater pressure is given

—yo.bh L s (20)
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