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ABSTRACT

A microcomputer based Data quceséing_System has been .
developed. Thig comprises a Daté Bage Management System
(DERMS) and an application program capable of performing
gome primary analyses of the data including missing data
estimation. The system can store, retrieve,and list weekly
groundwater level data and.also important characteristics
of observation wells, Thevprincipal functions of the
application program are determination of highest and
lowest water levels in a year, compufation of annual mean
and standard deviation, and assegsment of significant
harmonics. The system routines are written in FORTRAN.

A combination of hierarchical and pointer structure has
been used in the Data Bése whose basgic structural unit
is the station-year record. With a view to providing easy

access to the:system a uger's guide has been written.

A real-wprld épplicatioﬁ of the system has been done

by processing groundwater level data from Mymensingh-

Jamalpur area. Weekly data for five years (1979-1983)

from ten observation wells have been selected. These data

héve been ahalysed with the-system. Two methods of missing

data estimation, namely: spline-fit interpolation and

weighted average interpolation,'have been compared.Accuracy
' of the former method has been found greater. Four methods

of determining significant harmonics have been investigated

and the method based on plotting of cummulative explained

variance against the number of harmonics has beenrfound

to be most suitable.
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One of the major assets of any nation 18 The wealth of
date of its naturzl reéources. This is particularly true
of data in water resources. The amount of water resources
data is usually enormous. Efficient use of this vast amount
of information ‘is the key to successful planning of water
development prbjects. A good storage and retrieval syetem

°r in other words a Data Base is necessary for the purpose.

A good storase and retrieval system should serve severa!
purposes. Interrelzted dasta gshould be stored together without
harmful or unnecessary redundancy. There should be sufficient -
. safe~guard arainet the stored data. The system should be able
to serve a number of users gsimultaneously. Retrieval of the
'data should be easier for the users. There should be provision
for continuous modification or updatine of the data, The tradi-
tional computer-based data banks and file manarement gyvstems
can not meet all of these needs. Researches on this aspect led
to the development of so called Data Base Manarement System
(DBMS). It is a package of Computer programs and documentation

that allows the users to set up or usge a Data Bage.

Groundwater ig an importantrwater resource of Bancladegh.
Develqpment and managgment of grpundwater regources involvesg
eXtensive processing and analysiﬁg of groundwater level data.
Groundwater level chanzes with time and it is a stochastic

Process having annual periodicity. Bancladesh Water Development

)
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Board (BWDB) maintains a larre networ of obsgervation wells
throughout the country to measure zroundwaterﬁlevel 8t T-day
interval. As a result enormous amount of date is_piling up
every week. It is impossible to handle this vast information
manually and as a result maximum utilization of the whole

data is not achieved.

Recently BWDEB has set up microcomputer-based data bank. -
However, it is a very simple storage and retrieval system which
consumes large Computer storage. Redundancy and protection of
the data has not been considered. Necessity of setting up a
DBVS has already been stressed (1 ). Present study has been
aimed in this direction. Congidering pragmatic advantages, it
has been decided that Microcomputer wouid be used to develop

the DBMS.

Use of groundwater level data in mathematical model studies
sometimes requires some prgliminary analyses, e.cz., determina—
tion of statistical parameters., performinc harmonic analvsis,
etc. Estimation of missine data is 2lso a necegsary part in
any planning and design studies. It has been decided, for
greater benefit, that facility for those analyses would be

incorporated in the data processing gystem.

g




Therefore basic objectives of the present study are
~ to implement a microcomputer-based Date Basge
Management System for processing of weekly ground-

water level dataj

- to include an application proeram for missing data
estimation, computation of statistical parameters

and determination of sienificant harmonics: and

- to test the system using groundwater level data

from Mymensingh-Jamalpur Area.

I
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Chapter -~ I1

DATA BASE

2.1.0 INTRODUCTION

In this chapter a brief description of Data Base and
Data Base Management System is given. Objectives of DEMS
are discussed. Some existin~ DBMS vrackages in mainframes
and microcomputers are mentioned. Datz Banks of EWDB are
.discuésed. DBMS program of world Meteorological Ofganization
(WMO) has been evaluafed and selected for modification for

the present purpose.

2.2.0 DATL BASE MANAGEMENT SYSTEM ;
2.2.1 What is a Data Rage % 1 _

. .The word "Data Base" has been defined by many authors.

Iwo famous definitions are given below:

i. & Data Bage is a collection of interrelated data
‘sto}ed together with controlled fedandancy to serve
one or more appiication; tﬁe data are stored so that
they are independant of the programs which use the
data; a common controlled aéproach is used in adding
new data and in modifying and retrieving existing
data within a Data Base(2,3). A system is said to
contain a collection of Data Rase if they are

disjoint in structure. !

Mg 1




1i. 4 Data Base consists of all the record occurrences,

set occurrences and areas which are contirolled by a
specific schema. If an installment has multiple Data
Bases, there must be & separate schema for each Data
Base. Furthermore, the content of different Data Bages
is assumed to be disjoint ( 4 ).

The main drawback of earlier data ﬁrocessing method
is thaf separate file(s) is created for each application
of the same data records. This shortcomings is not present
in the Data Base where a common file serve the purPOSe'
of multiple application. Hence, a Data Base ig the
repository of information needed for running certain
functions in a body such as comporation, factory, |
univergity, or government departmeﬁt. Such a Data Base
permits not only the retrieval of data but also con-
tinuoué modification of data needed for control of

operations.

2.2.2 Data Bank Vs. Data Bage

A data bank is a collection of data, complete in some
sense for the purpose of a particular job. It closely resembles
to a tradional file. Bach file is created for a singie or group
Or accessing programs. With a Data Base variable amount of
daté can be used by the same program without recompiling it.

|
|




A data bank cennot serve more then one epplication at
the same time, conversely, the intention of a Data Base 1is
to allow the same collection of data to serve multiple

application concurrently.

To uge data directly from data bank, users must know
the exact format of data storage, while to use data from Data

Base, users need not know the format of data storage.

Yata barks serves simply and@ solely as a storage and
retrieval system without generally giving eany consideration
of redunéancy, data protection,etc., which are the prime

factors considered in a Data Base,.

2.2.3 What is a Data Base Management System ?'

- A Data Base Managemenf System is a package of cdmputer
programs and documentation required for getting up and using
a Data Base. The functions of DBMS program is to inscrt data
in Data Base,to modify and delete existing data in Data Base
(in disk), to transfer data from Data Pase to application

program.

2.2.4 Objectives of DRMS g
The benefits gni objectives for examining and evaluati%g

a DS software are summarized below: é
i. Present an accurate model of the data.

ii. Organize data with simplicity.



iii. Provides timelyw regponge to queries.

iv. Reduces cost of data management. Disk storage is
getting cheaper, and programmers are getting more
expengive. A DRYS package reduces the need of Jboth.

A DBMS stores data in nonreduntant and compressea
form thereby saving disk storage. Another important
saving 1s programming time and . effort. With a DRMS
solution to simple problems tzke hours rather than
days (5 ). Complex applications requires one pro-
grammer instead of a téam (5 ).

v. Uses only nonredundant data. A data bage has sometimes
been defined as a nonredundant collection of data items,
but in reality some measures of redundancy often exists
in order to give improved access time or simpler add-

-?egsing methods. So in reality a controlled redundancy

is applied in =2 well desirned data bage.

Uncontrolled redundancy has several digadvantages.
First,ﬁhere is the extra cost of storing multiple copies.
Second, and much more serious is that multiple updating
operations are necessary to update at least some of the
redundant copies; Hedundancy ig therefore, expensive
on fiﬁes with a larse volume of updating or, worse, in
which %ew items are frequently being inserted or deleted.
Third, because different copies of the data may be in
differentlstages'of up-dating, the system may give

incbnsistent information.




vi. Safeguards data integrity. A Duta Base is often

composed of & number of files, records, data items,
and interconnections. If something goes wrong - a

pover failure, for instance a rart of the Data Bage
nay be unreadabdle. The DEMS should check itself and
immediately let the user know if it findasomething

wrong with the system.

.vii. Permits access by users. A DBEMS user should be able
to ask a wide variety of questions about the data.
NMost Data Base Management System have a ouvery language
for asking thesg questions. This language should be

simple and easy to learn.

viii. Provides data protection. The proper protection of
data stored in computer system has becomes a deep
concern to many people in the last decades and as such
considerable amount of work has been done to improve
the Data Base from this direction ( ~ 6,7.8  ).Pro-
tection includes data security (Protection of data

against accidentaland deliparate disclosure to unauthori-

zed persons or unauthorized modifications or destruction).
Privacy (right of individuals or organization to deter-
mine For themselves, when, how, and to what extent

information about them is to be transmitted to others).
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ix. rrovides fuil-safe operation. A good DBEMS should

have the facility to recover data Gue to accidential

loss by power failure or similar other reasons.

X. Interface with the past. A DBVMS ghould be able to accept
data from conventional files, and it should be able to
output data in file format for use by existing non-

data base programs.

Xi. Interface with the future. Without a DEMS, even the
most trivial changes can reauire rewriting a lot of
programs. Once the rewriting is done,new bugs appear:
sometimes ca@sing downtime and lost  data. Data Bage °
management systems.can make change less painful. Often
users can rearrange or add data elements.without touching

any programs except those which use the hew elements.
Xii. Permits shared usage of data.

x1ii. Offers language flexibility.In addition to the high-
level query language, a good DEMS should 39 capable
of interfacing to lower level languaze like COBOL,
PL/1, FORTRAK, BASIC etc.

2.3.0 SOME DEMS SOFTWARES

2.3.1 Mainframes E

The number of computef installation using DBMS packages
is increasing rapidly over the past vears. The national Computer

Centre Ltd.(NCC) of U.KE. "+ has evaluated experiences with a wide

-




range of these sytems in over forty organization both in the
U.K. and in the U.S.4A. 8ix mejor mainframe-based DBMS péckage
(ADABAS, IDMS, IMS, (DL/1), ROBOT, SYSTEM 2000 TOTAL) were
discussed by NCC ( 9 ). These pvackages differs in their

package environment, desien facilities, data manfpulation

facilities and performance issnes.

411 the packages can be installed in an IBM 360/370
mainframe computer - except ROBOT which can be ingtalled

in a IC1L-1900, 2903, 1904 or UNIVAC Computers,

2.3.,2 Microcomputers

With the advent of hard digk for microcomputers,
microcomputer manufacture r5 have released network and multi-
user operating system and terminal facilities. Some microcomputer
based DRIS meet most of the objectives set for = 1arge computer
system. Such microcomputer baged DRMS is preferable to a main-
frame-based one, because microcomputers are cheaper portable

involving low maintenance cost.

David Kruglingki ( 5 ) has worked with severz]l DRYS
package on microcomputers. Some of the well-documented and
widely used packages are Conodor Serieg 20; dBASE II, FMS-80,
MDBS III, Peral Level 3 and Data Star. All these packare run
under CP/M operating svstem and are generally suitable for

report geherator,buginess and information processings.
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Vituki of Hungury, on behalf of World Meteorological
Organization (WMQ) has developed at DEMS for primary process-
ing of hydrological data. The system runs under a TRSDOS

Version 2.0a operating gystem.. ‘A TRS-80 Model II or an:

enhanced model —‘microcoumpter is required to install the

packarge.

2.3.3 Data Banks of BWDB

Bangladesh Water Development Board (BWDB) hag already
started using Microcomputers for compﬁterization of hydrologiﬁal
information and data. No DRMS package is yet installed but
microcomputer-based data banks and File Management System (FMS)
have been set up. 4 nﬁmber of Data Banks that are already deve-

loped are described below:

Table 2.1 Main features of Data Banks of BWDB

Divisions Programming . Type of . .
of - language Computer ObJecflve
BWDB '
Flood forcasting FORTRAN TRS-80 Model 16B Storage and
Division Retrieval of
' river stage data,
_ rainfall data.
Surface Water BASIC & TRS-20C Model 16B Storage & retriev
Circle . FORTRAN of surface water
. data
Ground Water DERPG TR5-80 Model 16B Storage & retriev
Circle & 1BM 5281 i .of ground water
‘ A i level data.




Ground Water Circle uses Data Entry Rerport Prograﬁ
Ceneratar ( DERPG)to store ) groundwater level data or Observation
well character istice in traditional file. Floopy disk is used
as the storage media. Usually no user is permitted to use the
data directly from floopy disk in their programs, ingtead a
printed output of the daia is supplied to the user, from this
printed output users again insert those data in their programs,
This causes increasged brogrammineg time and effort which can be

removed by using Data BRases.

2.3.4 Selection of DBEMS Software For Present Study

' Once the decision to implement a DBVMS packace has been
undertaken the choice of suitable software ohviously depends
on the type of hardware installed. Experience (©,10) indicates

that in most case the choice is made for reasons given bhelow:

i. Needé‘bf a particular . organization or company
ii. fThe size of the Daté Base : Data coﬁpression,
The ability 1o archive ﬁart of the Dzta Base.
\iii. Hardvare constraints
iv. Security features : Recovery, Access Control
V. Lahguage interface : Host languasge supported; Self
" contained capabilities.
vil. Support : Design and ‘mainienance reguirement,
Level available from the users.
viii Cost .

viii. Base of usge




'3

ix. Ability 4o adapt to change

X, Size of user basge.

WMO DBMS software has been selected in this study and

is modified for the following reésons:

i. It is a TRS-RO microcomputer based data processing
system specially desismed for primary processing of

hydrological data.

ii. A TRS-80 Model 163 computer,iwhich is now widely
used in our country support ﬁultiuser operating system

(IRS XBNIX) and terminal facilities (upto 6 terminals).

iii. The system routines was written in a popular language
FORTRAN which can be easily modified to adapt the

system for a slightly different purpose.

iv. A TRS-80 Model 16B microcomputer is available in the

Water Resources Engineering Department of 7.

v. BF¥DB mzinly uses TRS-80 microcomputer for processing

of hydrological data.

2.4.0 DATA BASE MANAGEMANT SYSTEM OF WMO |
2.4.1 Introduction to the Package |

'WMO DBMS is a TR3~80 microcomputer—bésed data processing
system which can be uged for primary processing of diverse hydro-

logical data e.g., river stagelsdata, precipitation data,




discharg; data,

Its source language is FORTRAN and it can interface to
any prbgram written im FORTRAN, The system was originally
developed by VITUEI of Hungury for World Meteorological
Organization (WiO). A detgiled description of the DRMS is

iven in appendix-A. Hard&ére reguirements, structure,data
manipulation facilities of the system, a brief description of
source program and modification necessary for the present

purpose are described ‘in the following articles.

2.4.2 PackageAEnvironment
The systeﬁ can be installed in a TRS-80 Model II micro-
- computer. It is also compatible to other enhanced moﬁel, viz
TRS-80 Model 12, TRS-8C Model 16, TRS-80 Model 16B. Operating
system supporting the package is TRSﬁOS Vergion 2.0a or any
enhanced 6pérafing-sys%em such as TRSDOS Version 2.0b, TRSDOS

Version 4.10 etc._

A 8-bit OFU and & minimum of 64 E memory is required
Tor the system. Single sided and double sided floopy disk

as well as hard disk can be usged as the storage media.

The system is not portable which means it will not

be available to any other computexa

2.4.3 Structure of the DE:S
The following reouirement have been identified for
the structural develovpment of the system.
i, rapid retrieval of unique record.

ﬁ;. ii. ability to dandle records of ﬁariable length.




developed by the designer of the DBMS.

2.4.4 Data Manipulation Facilities-
The system analyst - communicates with the Data Base.

with the following commandsg |
*I  Insertion of new data record on to Data Base
*M Modification o~ existing data record in nata Base files
*D Deletion . of eXistina data record from Data Pase file
*C Copying data record from one Data Base file to another
*L  Listing data record on Line prinfer
*P. Listing data record on the screen
*W . Writing new data record onto Data Base File
*E Exif program with writing of data record from buffer,

*Q Exit program without writing.

TheAappl;cation Programmers or users communicate with the
Data Bage by compiling their FORTRAR brogram and linking thoge
brograms with the Data Basge by the folloﬁing command
- 180  PROG-K,USER, MSCLIB-S, TRNLIB-S-E
where PROG is the run file saved in the disk
USER is the useryd program

MSCLIB & TRNLIB are DBMS programs.
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2.4.5 Brief Descripricen

—~
%,

27 the Frogram

The whole data processing system consiste of 13 programs
each of which calls one or more of 107 subprograms. 4 number of
subprograms in grouped in é liBrary. The basis of grouping is

the .function they perform. The groups are described below:

TRNLIE : This group of subprogram is used to transfers
data records from temporary computer storage to
data base and vice versa. This group consists of
18 subroutines in rarticular TRN?RT,T;?R,TRHDEL,
TREIM, TRVERR, TRVBDR, LKILCHK, HKLCHK,KEYSRC,NTRW,
NTRR, WSPDEC, WSPCME, ‘vISPiSHF,WSPLBL, WSPEKEY , STOXEY,
RCLKEY. 4 user communicates with the Data Base
through these subroutineg'as illustrated in the
Fig.2.1.

M3CLIB : This iibrary is composed of 32 ricellaneous sub-
program. Functions of these subprograms are con-
version of data, compression of data, Reestablish
data from compaéted block, opening disk file, ¢
cheéking dates etc. The names of subroutines are
QFN, IHFK, RCINF, HDBDYR, DCP, DCPI »CMFI, DCPBE,
NREADI. RRELD,HREAD, FOFEN ,NP5HP yNDTCHEK, MAYDY,
MAXDYF, KTSE, SPLINZ, FSPLK,QCD, JWRITE, WISD,NDDF,

NNREAD, NTCH.NEAN RMEAN ,ENCD ENDCR ,NENCDZ ,EDTERE,

FNTLIB : This library comprises 7 qubpr?grams namely

MNTINI, MNTDMP, MNTCPY, _IASH 'MNTLST, which

are used in maintaining Data Base file(s).




TRNRDR

TRNWRT

DATA SYSTEM

TRNR

NTRW

TRNDEL

TRNLMN
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STELIB : This library has 7 subprogram viz. STHTER,STEPAR,

S'NINF, STALSY, STADEL, STAMOD, STAWRT. They are

used in maintaining only those data Bage files which

cohtain bagic characteristics of the stations.

STGLIB : This librafy Possesses 13 subprogram namely RCUBI(,
STCBIG, DCPW, CMIW, DLJW, STGCHX, INIIM, IKDTE, INSTT,
IHSTN, ISTG, MSTG, WSTG, which are used in entering
and editing water level data from Feyboard into the

data bage.

PRCIIB : The subroutines of this libréry number 14 and named
2s RCLBIQ, S10Bl1a, DCFW, CMPW, DLIW, PRCCHE, INLIM,
INDIE, INSTP, INSTN, IPRC, MYRC, WPRC. They are used
in entering and editing Precipitation da%a from

-

keyboard _into the data  base.

PCELIB : The number of subprograms in this library run into i1
and are used in entering and editing rating curve from

keyboard to Datz BRase. The subprograms are WDIR, RDIR,

RCDINP, VLDCEX, SININP, IRC, DRC, IRC, MRC,WRC.

LSTLIB : This library consists of 7 subroutnines viz. INLIM, LDSTH,
| 14STG, LDDOH, LADCH, IDPRC, LAPRC which are used in listj
Edaily or annual water level data precipitation data and

I .
{discharge data.
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Functiong of the pro Tams are given in the followin
24 £ 24

table.

[Name of the

Purpose of the program

Used librariesi]

Program
HDBMN T ' Initialization, Copying angd Dumping MNTIIB, MSCLIB,
of Data Baga file(s{ TRNIIB
HDBOPY Copying Data Bage file(s) MNTLIB,MSCUB,
TRNI.IB
STEDIT Initialization ana editing of bagie STELIB, MSCIIE,
characteristics of stationsg TRYILIB
STAGES Insertiorn and’ edition of water level STGLIB, MSCLIB,
data TRRKIIB
PRECIP Insertion and edition of Frecepita-  rReLIB, MsouTn
tion dats - TRNLIB
LSTS1G Listing of yeariy daily table of STLIB, MSCLIB,
wvater level data TRNLIB
LSTPRC Listing of yearly daily taple of LSTLIB, MSCLIB, f
precipitation data TENTI.IR !
LSTDCD Listing of yearly table of discharge 1SDITB,MsoTTH, |
IRNLIB . f
L8Tbca Listing of daily table of discharge LSTLIB,M,CLIB,
TRNIIB
HLPOMD Helps eXplaining mneaninegs of avail- NONE
able commands of various program
TRNERR Alds in detection of error by TE: NOK®
Subprogram '
TRNEBLD 1nitiali~ation of common blocks of NONE
TRN Zroup o¥ subprogramsg




- 2+4.6 Modification necesgiry Tor ﬁée'fresent Furpose

WHMO data proceésing sysvam has been develovsd for handlirz
of river ctage data,.precipitation data and river Aischarge data,
It does not have Provision for handling of ground water level
data. It has the facility to stors data at four intervales, vig,
1 day, 60 minutes, 30 minutes and 15 minutes. Groundwater leve]
8% an observation well is measured at T-dzy interval by BWDE,
Hence it is necessery to mo3dify the subprograms used for insertion

modification and deletion so that they can handle 7-day interval

ground water level data,

The station file management subprograms of WMo DBHMS are
employed to handle river station characteristics, Since basgic
characieristics of ann round water observation well differs co
coneiderably, so to DProcess obserﬁation well characteristics,
the subprograms used for ingertion, modifieation'and deletion

of station characteristics data reguiresg modification.

Out of 13 programs listed in table 2.2, 5 programs
nemely PRECIF, LSI37G, LISFRE, LSI'DCD, LETDCL, are nof
included in +the Dresent date brocessing system. Accordingly
none cf the subprograns of groups FRCLIB, RCELIB, and ISTLIB

are called by ARy pvrogram of the bresent system.




" DEVELOPMENT OF GROUNDWATER
LEVEL DATA PROCESSING SYSTEM




DEVELCIMERT OF GROUNDWATER LBV, DATA rROCOEESHG 3Y3TE

3.1.0 II{TRODTTC"‘IGN

This chapter contains the devel opment of the present
groundweter Jevel data processing system in the TRS-R0O Model
168 microcomputer of IFIET. The development ie achieved in two
phases. The Tirst is the modificztiorn in sintion file management
subprograms and water level file manacement subprograms of the
WMC DBMS proarams, The second phese 1s the develovment of an
application rrogram for performing few primary analysis of the

datz. A users guide has been prepared.

3.2.0 GROUNDWATER LEVEL Diti OF BWDB

BWDEB maintains 2 large number of observation wells

throughout the country. Every well is numbered by meens of a

.

one or two lettered prefix indicating the distriect in which it
is located. For example, well number ¥-. 25 refers to the well

number 25 in the district of “ym°n91n ~h and T4-37 refers +o

-

the well number 37 in the distrist of Tangail. Depth of water

table in 2 well is measured below wsonme fixed reasuring point

=

(MF), vwhose height from the grouné surfzce and above mear ses
level (FSL) is kmown. The measuremsnt is made in F.P.S. unit
(feet) urto two digits after decimal point. Measurement ig

tekern 2% € a.m, every monday. ;
1
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There are two types of obmervation wells: dug well and

piezometric well. Diameter of dug wells varies from 1.5 feet
“0 6.0 feet of which most of them zre 9.75 +0 42.00 feet deep,
The piezometric well consists of 46 feet to 355 feet long G.1.
blind pipe of 1% inch diameter, Sivdies {11) reveals that the
deep piezometric wells and dug wells measures diffTirent riezo-
metric levels and they cannot, therefore, he ireated as one
homogenous network. Surveys(t1) in Bagmare Upazilla, Raishahi,
reportéd that in the same locution piexometric wells measured
readings more than one meter higher than those mezsured by dﬁg

wells.

| 2.3.0 INCLUSICE OF FACZILITY FOR MISSING DA

F.:)
e
]
%)
L]
=
e
]
[ane|
)
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3.3.1 Methods of estimation

Usually some data remain migsing from some stavion-year
record. Estimation of thése missing data is required for planning
and design studies. Sﬁbprograms are developed and incorporated
in the application progran for estimation of missing data. Two
methods have been used for estimaiing missime data. They =zre

= -

spline interpolation method ang weighted-average method. The

e2pplication program first test the vossibility of using the
spline interpolation method. If the answer is negative, then it~
goes for the weighted average method. The two methods azre des-

cribed in the followine sections.

3.3.2 Spline-fit interpolation method

Spline-fit interpolation is adopted when at most 2 copn-
secutive data are missing and at least 3 previous and 3 gub-
sequeni records are available. Detailed theory of spline func-

tion is given in (12). A brief description is given below:
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If a function y = £(t) is ~iven by m point (% ¥

1
(t2,y2) ...... (tk’ yk)..;.. (tm,ym) arranged in order of
increasing value values of t, then spline-fit interpolation

is accomplised by a polynomial such that the first and second
derivative ie continuous at each point. A third degree polynomial

is selected in this study.

Let Zyv 2y ereelyye.. 2 be the values of second derivative
at the points. Then at any point (Fig. 3.1)(%,y) in the interval

between two consecutive point (tk,yk) and (tk+1, yk+1),the second

AN
{}<)k) (o Y k1)

i

Fig., 3.1 interpolation of two consecutive point by spline
function.

derivative is given by

tk+1 -t 7 v tk (3.1)
+ k+1 dk '

Where d, = % -t

kK = Ckyy T Y ,
Integrating (3.1) for firat derivative, T

y' o= - Zy [(tk+1-_ t)2/2dkj + 2y, [kt - tk)2/2dé] + 01 | (3.2)
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Integrating again'the equations of the spline-function becomes

y= 2 [(tk+1 - t)3/6 d%] + zk+1 [}t - tk)B/ 6 d%j+ C1 t + C, (3.3)

where 01, 02 are the constants of integration. They can be evalue-
ted from the fact that the curve passes through the points (t yk)
and (tk+1, yk+1)

From eguation (3.3) after substitution.
.
Ty = (zk d /6) + C, b + c,
2
(Zk+1 /6 ) + Cp by + O,

yk+1

Prom which

¢, = [(ka —.yk)/dg - [(z]tc+1 - %) dk/6] (3.4)

Mo
!

[(-Vk bt T w1 B/ dg] - [Zk bepr — B by) dk/s:} (3.5)

Substituting ¢, and C, in eguation (3.3%) equation of the spline

function in the interval (tk - tk+1) becomes
[z (t, . - 4)°/6 a1+ (£ - £.)°/6 a |+ [Et
ki k| * B k k|t [Py

(Yk/dk - k/ﬁ):[ [(t - tk) {ykﬂ/d Zic o1 dk/G)] (3.6)

In this equdtlon 211 variables are known except Zk and Zk+1’
the valueg of the second derivative at the end reints of the
|
interval. One condition which can help to determine these values

is that the slope at (tk, yk) as determined by ecquation (3.2)
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mugt be the same as that determined by the cofrespOnding

formula for the interval (tk - tk-1)' When the values of C1
from {3.4) is substituted in equation (3.2), the eguztion for
the first derivative;;tthe begining ¢f the interval (t -1

k41 k)

becomes
y'o= - [Zk (tyy - t)2/2dk}+ [Z'kn(t - %)%/ Edk}' [(Ykﬂ - Yk)/dk:}

[Ty - 20 a6 1)

Similary the relation at the end of the proceeding interval

(t, - $_q) is

== [y (4 - 9% 2 dk,_ﬂ v o (6 -y P2 dk_J
* [(Yk - yk-1)/dk-1] - [(Zk " Zieg) "dk-1/6] (3-2)

From conditions of spline function, eguation (3.7) and (3.8)

must be same and hence

Vi = 0= 2 4/2) + Byk+1 - yk)/dk:] ”.Ezlm = By dk/6]
= (2 4y /2) + [y - )y - (2 = 2, a,_,/6](5.9)

An equetion like this can also be obtzined for each of the intermal
point , that is k = 2,3..... m-1. So there are (m-2) eguation in m

unknown second derivative 21,22 eee.+Z . Two more conditions are

m
imposed in order to determine these ocuantities completely. In the

present study they are faken ag: the third derivatives are contin-
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uous at the two points (t2, y2) and (tm_1, ym_1). Differenting

equations (3.1) the third derivative becomes

yrr oo ~2,. /4, + Zy 179 -.. (3.10).

From the imposed conditions, valuesg of Y''' before and after
the point 2 must .be the same.

Hence - 2,/4, + z,/d, = - Z5/d, + Zz/dy  (3.11)

Similarly at point (m-1)

= Zyo/dp 5 + Zn-1/3p 5 =*zm_1/dm_1 + Zm/dm_1 (3.12)

Equations (3.11) and (3.12) along with (m-2) equations of the

type (3.9) constitute m equation in m 'unknown gsecond derivative
21, Zoees.2,. In the p}esent study spline fit intervolation is
applied when 3 prevlous and 3 subsegquent data are available.
Hence m becomes 6. Iotal number of equation involving 2z and ¢
becomes 18, 2 from third derivative condition, 4 from first
derivative condition and 12 fron constants of integration C, and
Cz. These eguztions for the Zk are solved by Gauss-Jdordan
elimination method. When the values of Z,, and Zk 4 8re substituteqd
in equation (3. 6), working equation for interpolation at the point

t in the interval t <t {"c is obtaineqd.

2
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Fig. 3.2 Missing data estimation by spline-fit interpolation
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In this case 1 .répresents the time in week and y represent
correspondiﬁg groundwater level in metre. It has been decided

at most 2 consecutive dafa will be interpolated by the

spliné function. Hence referring to Fig3.2 if n denotes

the number of consgecutive missing data where n'is egual to either
1 Sr 2, then the points for passing the spline function are
determined as follows: Shifting the groundwater level axis to

& convenient position

t1 =0
t, = 2
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These

' y3, Ygr Y5 Yg are the cor:esponung groundwater level,

values are determined by tkz compzter and missing data

between 3 and Y4 8Te estimated. Zigtins of computer program

is given in. appendix - D.

Thi

i.

ii,

iii.

s method has, however some kimitaiions ag given below
It is not suitable to estimte more than 2 consecutive

missing data.

I1f any of the 3 Previous or 3 afisrwards record ie

missing this mathod is not zppliesble.

Application program can rewieve groundwater level
data for a particular recom svation-year record.
Hence if any of the first % or the last 3 data of a

year is missing, this methef cannet eFtimate fhat

' Mmissing data. !
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3.3.3 Weighted-average method

This method is applicablé for sstimating any numbér of
missing datz at a station provided corresponding record(déta
mezgured at the same time) for the surrounding wells are
Present. Missing data at the station S is estimated as the
weighted—éverage of the eroundwater level at the surrounding
_observation wells S1, Sé,.., ......... SL' Surrounding wells

are selected satisfying the following conditions.

. |
Fig. 3.3 Schematic diagram illustrating weighted-average
method. :
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1. They must be same type of'well'(dug or piezometer)

as the observation well 9,

ii. Station S should lie inside the polyeon 818253...SL
formed by the sides (Fis. 3.4 )

iii. 3 . £ L &£ 6 where L is the totzl number of selected

—

surrounding wells. Four possible configuration are
shown in Fig.3.4

iv. Angles‘5881Sz,¢138281..<£SSL_1SL, ¢ZSSLSL_1 ete
should be less than 90°.

Fig. 3.4 TFour possible configuration of surrounding wells




The working egquation for estimating missing data is

4C&AJ H1,i +.£lA2 H2,i + "ng H., . ... + élAL HL,i

X i (3.13)
i L
J =1
where‘Xi = estimated groundwater level at ith week of a year

at the statlon S
Hj i = measured data at surrounding well sj at ith week
’

of the same Year.

S?Kﬁi- = &re the weighted factor for stution S whkich are
J
computod as follows
Let D1 = area 331 P1. D2 = area 332 P1, D3 = area SS2 P3 and

80 on. Where P1, P2,... PL are the perpendiculars

drawn from S to sides § 82, 283 ‘SL-1SL respectively,

Refering fo Fig.3.3.

Cos(Q) =
2 SS1 S 32
5in(Q) = 1 - cos?(q)
S8, Cos(8) 88, Sin(e)
D =
1 2 |
3
85, sin(e) (3132 ~ 83, Cos (&))
D, = ) —

Similarly D3, D4 "'D2L can be computed.

'+
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and so on.

In.the computer subprogram, station code of all the

statiogs for which missing data egtimated by using weighted-

average method is stored in a one dimensional array. The gtation
codes of the corresponding surrounding wells are stored in a two-
dimensional away. The sides SSl, 382... SSL S1 >y 8253.. SL-1SL
for each station are stored in another two dimensional array.

The computer firstzead in the data for the station S and store it

in the oneldi$ensionai arréy Xi Corresuondlng data of the surround-
ing wells are then retrlved and storei in & two dimensionail array

Hj i+ Weighted-factor are then computed and missing data gre
’

estimated.

3.3.4 Accuracy

Effectiveness of the +wo methods df missing datz estimation
is tested with the data pProcessing system. Sample results are
given ir appendix - B.
In order to compare the accuracy of the two methods, on misgsing.
date estimation = fgw'data at observation we11‘M—47 were assumed
as miésing. Then th%y were separately estimated by the two methods.
Results are shown iﬁ Table 3.1. It indicates that spline function ,
is more reliable than weighted average method for missing dats

estimation.

o
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Table 3.1 Comparison of dccuracv of two methods of missing dsta

estimation
Observation Well Number : M-47 Year : 1979
R Spline-T1¥f Weighted-average
Bizzrgg— Obg:zzed interpolation method
tiBn (m) Egtimated Error | kstimated [ Error
‘ data (% of data (% of
(m) | range) (m) range)
"5.3.79 5.088 5.125 +.89 5.243 +3.,74
12.3.79 4.988_ 5.041 +1.28 5.186 +4.78

2.4.0 INCIUSION OF SOME PRIMARY ANATYSIS
3.4.1 Computation of statistical paraheters
Statistical parameters such as highest and lowest ground-

weter levelsin a year range of fluctuation in a year ete. are
use¢ul information. Provision for detarminlng these parameters

is included in the present data processing system. Data in the
Data Bage are stored w.r.t. a measuring point (MP) at station.
Whose reduced level (RIL) and height from ground surface (GIL)
are also stored, After retrieval, the. groundwater level data

are convertied w.r,t. mean sea level (MSL). Statisticzl parameterq

0F groundwater level data at a station in year are ag follows:

i. Highest wéter level zbove MSL

ii. Lowest water level above MSL

iii, Mear level: |

iv. Depth of lowegt level below ground surfuace
v. Range of flﬁctuation

vi. Standard devistion

vii. Variance

!
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Let Xi, t =1,2..8 denotes a station-year record, XMAX, XMIN
being the highesf and the lowest groundwater level measured
above MSL. Let EIMPSL and ELMPGL be the elevation of the measur-
ing point .from MSL and GL respectively.

Depth of lowest level below ground surfzace,

XMINGL = ELMPSL - EIMPGL - XMIN

The range of fluctuation, RANGE is given by

RANGE = .XMAX - XMIN

The mean level,

. N
XMEAR = % g; Xi Where i is the week number, N ies the total
i=1 number of data in a year.

|
The standard deviation i

. _

_ 1 E - A% 2

SD, = '(Xi XMEAN)
i=1

Variance,

VAR, = sp2

£11 the above parameters are processed by the computer. Sample

results are given in Appendix- B.

3.5.0 MODIFICATIONRS IN THE WMO DBMS %ROGRAM
3.5.1 Geﬁeral

The present data processing syétem is amodification of WMO
DRE{3 and eguipped with an application program discuésed in

article 3.6.0. It was already mentioned in article 2.4.6 that
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WMO Data Base Management System cannot be directly used for
handling of weekly groundwater level data and déta relating

to obgervation well characteristies. The modification that is

 necessary for this purpose was also outlined in that article.

A detailed description of the modifications done is given in

the following sections.

3.5.2 Modifications in statién-file management subprograms
ProgramlSTEDIT (of WMO DEMS) can be used to insert,

modify, deléjc__e and list data relating to river station e.g.,

gtation code, name of the river, size of catchment area, dis-

tance from the mouth etc. Altotal of 11 characterigtics can be

handled by the prOgram. Groundwater observation well'character--

istics differs considerably from those of river station and

accordlngly the program is modlfled g0 that it can handle following

11 characteristics of observation well.

i. Station code: Station code muét consigts of three
numeric digits indicating the observation
well number in a particular district.
Thus for this system, station code lies

between 001 and 999.

-4i, Observation well ne.: Obserﬁation well no. can be assigned
any data consisting of 20 alphanumeric
' characters including special character and

blank. In the present case it indicates the
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district in which the well is located

and@ the serial number of the observations
well in thét district. For example
Mymenéingh~25 stands for obgervation well

number 25 in Mymensingh district..

iii.” Location (Village): This can be assigned 20 alphanumeric
characters (inecluding blank, the special
character). In the present case it
indicate the name of the village in which

the well is located.

iv. 01d station code : 0ld station code can beiassigned
a data consisting of 10 alphénumeric
character. Sometimes observa%ion wéll no.
is modified. In some cese prévious'number

'may be useful. Hence 0ld station number

should be stored in the Data Base.

v. Type of well: This can be assigned to any data consisting
of 10 alphanumeric character. There may be

two type of well: DUG & PIEZOMETER.

vi. Availability of records{since): It is an .integer
. , i

variable indicating year of establishment
i

of the observation well.
l

I
vii .latitude: latitude of the observation well consists of
two numbers, an integer number (degree)

.and a real number (minute).
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viii. Iongitude: Same as latitude.
_ix. Elevation of MP above MSL
. Heicht of MP from ground surface
xi. Deptbh of well
A11 of the items (ix-xi) can be assigned any real

number.

The calling subprograms of STEDIT used in (ij Insertion
(11i) Modification (1i1) Deletion and (iv) Listing of river
gtation characteristics are STAINP, STAMOD, STADEL, STALST.
41l these subprograms belonging to STELIB are modified‘ S0

that observation well characteristices €20 be inserted, modi-

fied deleted and listed easily. By the modified STEDIT program
the basic'charéQteristics of observation well are entered in Data
Base exactly in the sequence as they .are described above. The
appllcatlon program however, 1igt them in a slightly different

gsequence. Sample results are given in Appendxx B

D 5 3 Modification in water level file management subprograms
Program STAGES (of WMO DEMS) can be used to handle water
level data collected at four intervals: 1 day, 60 minutes. 30
minutes and 15 minutes. Calling subprograms of STAGES which are
used in (i) selection of interval (ii)insertion (iii) modification '
of water level data are INSIE, ISTG, MSIG respectively. All these
subprograms bel%nging té SIGLIB are modified so that weekly ground-
water level can| be entered and modified directly. The old STAGES
program uses two codes for missing data., -998 is taken as the

initial value and -999 is entered as the missing data. L third

code, -997 is to be entered for weekly missing data. This code




is introduced to the system from consideration of efficiency

of the system.

3.5.4 Structure of the system

When the necessary observatioﬁ, measurement and recording
of the data is made, function of the data brocessing system
begins. Data Base files are first created by the DEBUMS program.
Data'(basic characterigstics of observation well and groundvater
level data) are then stored in Data Bage filés. Any modification
of the data, if necessary is made by the DBMS program. Stored
data can be retrieved by the gystem for use in application
pProgram for further procéssings. Schematic work structure of

the data processing system is shown in Fig. 3.5.
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FI5. &5 STRUCTURE OF THE DATA PROCESSING SYSTEM
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3.6.0 DEVELOPMENT OF THE APPLICATION PROGRAM
3.6.1 General

| On the basis of the primary analyses of the data énd
missing data estimation described in the article 3.30 and 3.40
an application program (Program USER) is developed for the

common users of the data processing system. Prosram TUSER embodieé
14 subprograms, namely DATAIN, LSTSTN, LIST, MIsst, SPLIN,SPLICO,
KMISS, MISS2, ARFA, SPLSTN, STAT, ADDRESS, PERMIT, HARM and a
Block Data subprogram. These subprograms are grouped in a
library (USRIIB). Purpose of each of these subprograms, parameters
involved, COMMON BLOCKS, called-subprograms ete are described in
detai} in appendix- B » Listing of the source . program is
presepted ip appendix- D . A short description of the squrograms
is gi?en beiow. |
3.6.2§Subprogram-for retrieval of data

';Subprogram DATAIﬁ interact with the Data Base through
IRN-group of subprogram of the DEMS and read in basic character-
istics of observation ﬁell and groundwatér level data. For =
particular observation well and for a particular year. Raw data
input to the Data Base are in centimeire (integer) and measured
w.r.t. some measuring point. After retrieval from the Data Basé
the subprOg?am COnvgrt them in\metre (real) and with respect to
MSL . i |
‘ '
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3.6.3 Subprogram for missing data estimation

After retrieval’ of the data from Data Base computer first
checks the presence of missing data, If present, control ie first
transferred to subroutine MISSt which attempts to estimate missing
data first by using gpline-fit interpolation. If spline~fit inter-
polation is aborted.to estimate missing data control is transferred.
subroutine MISS2 which estimates migsing data by weighted-average
method. If missing data estimation be still unsuccessful, primary
analyses cannot be performed by the application program. In that
case, users can only list data(bagic characteristics of pbservation
well and groundwater level data).SPLIN, SPLICO, FMISS are used as
the cglling éubprograms of MISS1 .  AREA and DATAIN are used as

those of MISS2. Their functions are described in appendix- B

3.6.4 Subprogram for listing station chéracteristics
The various characteristics of an observation well mentioned
in article 3.5.2 is listed by the subprogram LSTSTN. Sample list-

ing is given in appendix- B

3.6.5 Suﬁprogram for listing groundwater level data
Groundwater level data {of a particular station-year record)
together with their date of measurement can be listed by the sub-
i :

program LIST. Thisl subprogram can ‘1ist both the row dais ag it is

entered in the Daté Base and the refined data (missing data

estimated). Sample!results are given in appendix-B,
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3.6.6 Subprogram for computing statistical paraﬁeters
Phe various statistical parameters described in article
3.4,1 ig computed by the subprogram STAT. 3ample results are

given in appendix- 3B

3.6.7 Subprograms of determining significant harmonics
The significant harmonics together with their amplitudes
and pheses is computed by the subprogram HARM. Sample results

are given in appendix- B

3.6.8 Flow of processing

Program USER first select a farticular station (observation
well) and a particular year for which data processing is needed.
It then retrieves data (basic characteristics of observation well
and groundwater level data) corresponding to that station-year
record, estimates missing data if any and displays a menu %o
the screen. Detailed description of this menu is given in ﬁser's
guide (appendix- C) . User's can perform their desired processing
on the retrieved data using this menu. To perform analysis oOn
data of é new station vear record, user'slmust first exit this
menu. Computer will then ask the user to enter the station code
of the new observation well and the year of'analysis. The flow

chart is showing data retrieval and analysis is given in Figz 3,6,
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3.7.0 USER'S GUIDE
A guide has been prepared for the user's of the deta
prccessing system. To facilatate use of the guide, users are

catecorized into three classes,

Class~-A: Those who will run the appliéation program developed
- in the present study or run their own application

program retrieving data from the Data Bage.

Class-B: Those who will enter data in Data Bage file, edit it

if necessary and  then retrieve the data like class 4 users.

Class-C: Those who will first create the Data Base files and

then enter and retrieve data like class Busers.

For convenlence, the guide is d1v1ded 1nto 2 few sectlons.
Only 2 user of classg C need to consult all the sections;other
users will have to read only prescribed sections. The user's

guide is given . as appendix-C.

Data can be stored in the flovpy disk in any systematic
way. A procedure is suggested ‘here. One disﬁette should be used
for one year. If all the stations can not be stored in one
diskette a second diskette will then be needed. This procedure
will minimize the number of dlskette. Further it will ease the
iandlmg of diskettes, or in other words it w111 ellmlnate the

pefation-of'locating-a digkette that contains a particular

étation.



3.8.0 SUMMARY

The data processing capability of a data processing
system solely depends on application program and without
application program a Data Bage is quite useless. 4 data
processing system, should, therefore be equipped with
large number of maltipurpose application programs. The
application program developed in the rresent study will
facilitate the users to use data in their application

program from Data Base.

Groundwater level data invariably contains missing

|
I

data and therefore, it is imperative that all applicationi
program of diverse user embody gsome subprograms for missing

data estimation.
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Chapt elr - IV
HARMONIC ANALY3I3 OF GROUNDWAIER LIZVEL DATA

4.1.0 IETRODUCTION

In this chapter, fluctuaztion of'groundwater level, theory
of harmonic analysis and methods of determining =significant
harmonics have been described. Five years (1979-1983) groundwater
level data from ten- observation wells in Mymensingh-Jamalpur area
have been collected and different methods of determining sienificant

harmonics have been investigated.

4.2.0 FLUCTUATION OF GROUNDWATAER LEVEL

Fluctuation of sroundwater level is & periodic-zstochastic
process having annual periodicity. In Bangladesh groundwater level
fluctuafes mainly due to recharge from rainfall Besides variations
of strsam stage and evaporation, tides, atmospherlc Pressure fluctua-
tion, earthouake, etc. affect groundwater level. Water table rises
- with the rainfall and starts falling with the cessasion of rainfall
at the end of monsoon period. Lowest water level below land surface
occurs during the lagst week of a April and May or in early June.
The highest water table occurs during the last week of August and
early September, Differences of the highest to lowest water table
fanges from-3 to 5 metre in most of the wells although a differsnce
of T t0 6 metres was observed in some wells (13). The magnitude of
fluctuation of water table is the greatest near the river Brahmaputra

in Mymensingh-Jamalpur district.
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4.3.0 HARMONIC ANALYSIS
4.3.1 Theory |

Groundwater.level data exhibits anrual periocdicity
and composed of a deterministic conponent in the form of
annual periodic movement in.SOme parameters and a stochastic
component which is a random variable. Detdiled theory of harmonic
analysis is given in ( 14,15,16,17,18), A short degcription of the

theory is given below:

Let X; represents the time series consisting of weekly ground-
water level data, then |
Xy =Dy + g;étg (4.1)

where Dt is the periodic component, 0&' |

of the sample and é% is the stochas%iq component

The periodic component D, is mathematically described as

m
Dy = 2 + E Ay Cos(277it) + B, sin(27it) (4.2)
i=1
where t = 1,2,3....N with K the busic period of the series
m = Nos. of harmonics znd can have any between 1 and N/2

(if N is even) or (N-1)/2 is N is o0dd.

The f The fourier Co-efficients Ao’ Ai’ Bi afe defined as
I
N :

A = F Xy = X ' 1

i=

is the standard deviation




47

N
-2 . pa +
4y = & (Xt- X) Cos (-z%i—)
T=1
N
2 _ 21 it
By = § (Xt X) S8in (——ﬁ—-)
t=1

Series (2) can be written in its eguivalent form

m . -
D, =X + 'E c; Cos (37;—“+(Pi) (4.4)

i=1

where C; = Amplitude of ith harmonics

2
=\ A2+ B (4.5)
qz = Phése of ith harmonics
= tan”! (-Bi/ai)  (4.6)

The stochastic compnent é¥ may be computed using

£, = -al_; (Xy = Dy)  (4.7)

4.3.2 Methods of determining Significant Harnomics{m)
- Four alternative approaches were suggested by Vujica

Yevjevich for finding out number of significant harmonics

< 12)

—

1. First approach selects on as a constant {6 < m

for all practical purpose with D, bhaving m first .

1
" harmonics as gignificant regardless of the probability

of significante level, N, the length of periodicity.

N
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2. The gecond approach is to use a lower probability
significance level. Pm’ uged as a constant in this
study (Pmin = 0.10). If the m first harmonics have

the explained wvariance defined as

m
7
j=

2% VAR (Xt)

P =

(4.8)

which is 1ess then, P min® RO significant harmonics is present

in X;. If this explained variance (P) is greater than P, , m

harmonics are used.

3. The third alternative approach is the use beside of

P in? also the upppr limit P

o computed as P .- 1=

max,
Poyp: If PLE min’, B 51gn1f1cant harmonics is found in the

squence of Dt values. If P 41 P'<:P all m hgzgpn}gs determined
;by 2nd approagh is 31gniflcant. It however P > P&;;T:Uﬁly gsome

of "'the m harmonics aré gsignificant. The value of£$2/2 are then
shorted from highest to lowest. Only those harmdﬁiﬁs'ﬁith high-

est C§/2 when summed exceeds P

nax for the first time are celected.

4, The fourth method is & graphical estimation procedure
which uses the breaking point of a comu;ative periocdogram. EBquation
(4.8) reveals that P ig'a fpnction of m and as‘a matter of fact
if P(m) is plotted against F, graphs like (Fig.4.1 ) are
obtained. The graph composed of two district parts (1) The
reridoc part of first rising of P(m) with m and {ii) The sampling
part of the.slow rising of P(r) with m,
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To estimate the breaking point fwo ziprozches are feugible.
First, the two parts are approximated by smooth curves that
intersects at & point. The intersecting point gives the number

of significant harmonics.

In the 2nd approach the two parts are|l estimated by straight
lines, which intersects at a2 point giving the number of significant

harmonics., The procedures are illustrazte=d in Fie.4.1

-4.4.0 ANALYSIS OF GROUNDWATER ILEVEL DATA FROM MYMRNSINGH-
JAMATLPUR AREA

4.4.1 Description of the gtudy area
In order to demonstrate the applicabiflity of the present

data processing system groundwater level datz from Mymensingh-

Jamalpur area have been collected. A brief |[hydrogeological

description of the area is given below.

-

The arsa covers eagstern region of'Jamalpur and north-western
region of Mymensingﬁ. Over the area the old| Brahmaputra flows
through the eastern region as shown in Fig.|4.2 . The area
consists of pleistocene area, low-lying area (depth of flooding
2 m) high and intermediate lands (depth of |[flooding 0.3m) and
very low lying arez (depth of flooding 2m). ?he ground gurface
elevation in the Mymensingh is found to be |65 feet as 2 meximum

‘value of elevation and 15 feet as & minimum value of elevation

and those of Jamalpur are 70 feet and 20 fdet respectively.
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Rainfall is one of the main recharge components. The
part of the accretion to the eroundwater océurs mainly due to
horizontal inflow from thecriver old Brahmaputra. In the gtudy
area with the cessaticn of rain©21l in the month of November
of in the latter part of October, the maior scope for recharesing
of groundwater is stopved, groundwater level begin to fall and
the recharged water is being gradually lost by discharge into

the river.

The lithological data of the soil shows that water bearing
formations contain mainly of medium sands. In the dJamzlpur region
the formation also contained coarse sand with thickness varying

from 10C ft to 180 ft, while in Mymensingh region some fine to

medium sand (thickness exceeding 80 feet) also exists in the

water level formation.

4.4.2 Collected data

Sample (a station-year record) data was collected from ten
observation wells (M-2, M-24, NM-25, M;42, M-43, M-47, M-65, M-72,
M-73 ané M-74) in Mymensineh-Jamalpur area,(Fig. 4,2 ). Usually
2 stztion-year récord of weekly groundwater level data contains
52 data. But as groundwater level ig measured each ronday, so
this mey cause collection of 53 data in some years, Groundwater
level-data exhibits annu=l Periodicity. 53 dzta represents a

period (53 week) which is'greater than a year, Hence, harmonic

analysis is performed on first 52 data. Sample having t00 many

missing data whose estimation is out of scope of the present

£

o
o




data processging system is excluded from hzrmonic analysis.
Table 4.1 presents data sample on which harmonic analysis

is performed. Sample on which analysis is not performed is

marked by X.

Table 4.1 Sample data on which harmonic analysis is performed

TATIONS |
M-2{M=-24IM-25|M-42|M-43|M-47{M-65 M—72 M-T7T3|M-T74
YEAR '
1980 1 B S ol BVl Ry X o e
1981 e IR BV v — v X " T v ;
1982 X | % X X x | X X X X X |
1983 x| X % X X X X X X X

~‘Cut of 10 wells, M~65, K-73, VM-74 were peizometer wells
and-all'others were dug wells. From the statistics of samples
it has been found that water level in those well in the duration
(1979-1923) fluctuated from 2.160 metres to 4.360 metre., Minimum
vater level fluctuation occured in observations well M-043 in
1981 and maximum fluctuation occured in observations well W-73
in 19709, Maﬁimum water level above mean sea 1éve1 (MSL.) was in
observations well F-25 and in 1981 .  Minimum level above

M8L was .81 metre and in observations well M-74 in 1980,
. . \




4.4.% Comparison of methods of determining significant barmonics
For all samples datz on which analysis was per<ormed the
number of significant harnonics have beén determined bv all n
methods. Typical results for two observation well NM-2 an3 M-25
is given in table 4.2. The tazble shows that only first harmonics

is significant in most case as determined by method 2,3 and 4.

Table 4.2 Typical comparison of number of SlgnlfICdnt harmonlcs
: determined by four methods.,

Observation| Year N Number of significant harmoniecs
well Method 1 | Method 2 | Method 3 | Method 4
1979 | 6-12 1 1 1
M2 1980 | 6-12 (I 1 1
| 1981 | 6-12 1 | 1 9
' 1979 | 6-12 ' 1, 4 ' 2
M-25 198Q 6-12 . 1 1 1
1981 | 6-12 1 1 2

The periodic component Dt (computed groundwater level)
have been computed for all possible number of significant
harmonics; Sum of the scuares of the residualg have been
coﬁputed using 52 |

5; = % (%, - Dy)?

| t=1 |
These values for the two observations well M-2 and }-25 is

given in table 4.3.




Table 4.3 Sum of sguares of regiduals (Si' in .sguare metre)

-Obs. well ) ' }-25

i Year 1979 1980 1981 1979 1980 1981

Hos.of .

harmoniecs
1 16.6 4.82  6.53 5.42  5.47  3.82 )
2 44,2 10,70 11.56 2.28 11.50 1.80
3 41.8  8.57 19.98 1:.96  9.05  3.47
4 49.9  9.11 18.90 3.17  8.83  3.53
5 40.1  8.93 19.01 4.22 10.48  3.53
6 50.8 8.90 19.10 4.13  10.25  4.53
7 E 50.2  9.23 19,16 5.11  10.44  4.99
s | 50.6  9.32 18.73 4.99 10.58  6.13
9 50.6 9.32 18.74 4.95 10.48  6.02
10 50.7 9.30 18.97, 5.27 ' 10.44  5.96
11 50.7 9.27 18.87 5.21 10.91  6.10
12 50.7 9.27 18.83 5.35 10.90  6.08




On the basis of minimum and maximum S;» observed (xt)
and computed (Dt) groundwater level have been plotted against
time, t (weeks). The best and worst fit for these two observa-
tions well is shoﬁn in Fig. 4.3 and 4.4 respectively. The upper
" curves (Frig. 4.3a, 4.3c, 4.ﬁa, 4.4c)shows the best fit obtained
by different methods. The lower curves (Fig. 4.3b, 4.3d, 4.4b,
4.4d) shows the worst fit obtained. The amplitudes and phases

of various harmonics in those station-year is shown in Fig.4.5.

B e ,

Obviously it &b difficult to conciude fc;r.menumbezj of significant'
harmonics using fisures like 4.3 and 4.4. Table 4.3 shows that
values of squares of residusls (Si) obtained by 6-12 harmonics
(method 1) is large compared %o thosé obtained by using 1 or 2

harmonics. Thus method 1 is npt apﬂlicable for weekly grbundwéter
level data of Mymensingh—Jam%lpur.area. Table 4.3 furth?r shows
that method 2 and method 3 always suggest the first harmonics as
significant. However, in sbme cases (observations well MN-25,

year 1979; observations well M-35, uear 1981) sum of the squares
of residuals obtain using 2 harmanics is less than those obtained
by using the first harnomics. lMethod 4 determines 2 harﬁomics in
thos casgses. Method { is, therefore, selected and included in the
present data processing system. Hovever, from the nature of the
curves shown in Fig. 4.3 and 4.4 as well as from the values of
some of gquares of residuals (Tabl% 4.3) it can be inferred that

the first harmonics can be taken as significant for all practical

purpogses.
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4.5.0 CONCLUSION

Method 4 (graphical estimation method) has been selected
and included in the data Processing system for determiration
of number of significant harmonics. For all practical purpose
invblving analysis of weekly sroundwater level data, the first

harmonics may be taken as significant.
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Chapter - V¥
DISCUSSIONS

The data processing system developed in this study

is eésentially a Data Base Management System (DBMS) coupled
with an applicétion program. This DBMS is a modification of
that of the World Meteorological Organization (WMO). The
originai DBMS.had been deﬁelOped for surface water data,
Modifications was necessary to make it compatible with handling
of groundwater level data collected by Bangladegh Water

- Development Board. This DBMS can be installed in a TRS-80
microcomputer. A TRS-80 model II or any enhanced model such
ag TRS-80 model 12 TRS-80 model 16, TRS-80 model 1€B may be
used for the purpose. The system ié compatible with several
versions of fRSBUS (Tandy Rario Shack Disk Operating System)
and TRSDOS-II operating system such as TRSDOS version 2.0z .
TRSDOS version Z:éb, TRSDOé version 3.0, TRSDOS-II version
4.10 etc. A memory of only 64k is requiréd for the system. \

Almost all TRS-80 microcomputers available in our country

including those of BWDB and BEIS have a memory capacity

greater than equal to 64k.

The source language of system program and subprograms
is FORTRAN. Although prbgramming is more complicated in
FORTRAN, results can be obtained in shorter execution time

than would be required for a program written in BASIC. Further

FORTRAN is extrenly efficient for coding complex mathematical
and scientific algorithms which ére'increasingly used during

data analysis.




Basic struztural unit of the Data Bage is & station
year record., A station—year record contains the entire set
of obsgervation for & particular year. This unit has proved

to be efficient for hydrological data ( 4 )

An important defelopment in the present study is the
inclusion of facilities for some primary analysis of the
~ data including missing data estimation. Basic analysis
comprises determination of highest level, lowest level and
range, computation of mean and-standard deviation and deter-
mination of siegnificant harmonics together with their amplitudes
and pha ses. These parameters are cbmputed for one year at station.
Users have given the option so that they can retrieve data with
.or without the analysis; Inclugion of facility,of misging data
estimation and pfimary analysis -will greatly .increase the
practical utility of the system. It will éave a great deal of

time and programing effort of the user.

4 difficulty wzs encountined during developing the
application program due to sforage limitation of the computer.
Atfempt $o perform all the analysis using the same retrived
data was not successful. This difficulty - has been removed by
making a compromise.Tﬁe analysis involving determination of
significant harmonics is to be done by retrieving the data
again. However, the process of estimating the missing data

is not to be repated:
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Another important feature of the application progrﬁm is
that it works in interaction with the user. At every step of
operation computer displays a messare on the screen so6 that
proper response can be eagily entered by the uger. Once the
program is‘started it will not stop untill and unless requested
by the user. Users can perform proceséings on as may station~
year data as recorded provided the data were previously stored
in the Data Base. While performing probessings on a particular
station-year datz the program displays a menu on the screen
showing severzl options for data processing e.g., listing of
station characteristics, listing of g@oundwater level daté,
computation of statistical parameterséetc. Just by pressing
a single key users can choose any opt%on or;evén they can
terminate processing for the current %tation-year data without
perfonmiﬁg an& of the;“processings liéted.iﬁ_the_menu. Further,

a particular option can be selected ‘ad many times as desired.

The DBMS programs also works_in interactive mode. Inserfion
modification, deletion of data in data base is yerformed in
interactive mode. This eliminates the possibility of making
mistakes during data entry. It also make the operation easier

for the user by reducing the effort for learning the system.

f
|
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The DBMS is most useful when it runs under multiuser
operating system. The present system is in single user
environment. However when multiuser operating system will
be ingtalled in the computer, the data processing system can
also be implemented in that system. Present work may be extended

in this direction in further studies.

The present system has been desisned for data entry in
centimetre and it accepts only integer number. The unit of
data measurement which BWDB presently usesg is metre upto two
digit after deéimal point. However, the system is flexible
enough and can easily be adjusted for data entry in other
units say millimetre. After retrieving the data from Data Bage
the application program dgaln converts 1t to metre dividing by
a factor. Whlch is obv1ously 100.. If the 1nput unit be changed
(say -millimetre) then only this factor needs be changed (1000

in this case) in the application program.

Two methods of estimating missing data have been used in
the system. They are spline-fit interpolation and weighted-
average interpolation. The former method is an interpolation
process along time axis only while the latter method involves
1nt°rnolat10n along a space (surface) only. The spline-fit
me%hod has been found to be better as show in table 3.1 .
However if an abrupt_fluctuation occurs during missing period
due to stochastic reason, this method cannot take into account

of this factor. In that case weighted-average method is more

reliable, However, such a sudden rise or d¢rop in groundwater
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the methoas except the first one give almosgt identical

- result. Second and third method always give the same
result and shows the first harmonices as sisnificant in
iymengingh-~Jamalpur area. Number of significant harmonics
‘obtained by the fourth method is less than three. When the
sum of squares of residuals are compared, minimum valueé
are found in the case of the last method as shown in
table 4.2.. Hence this method is selected and included in
the data processing system.

i
i
|
i
i
i
[
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level is not freguent. Hence for a small number of migsing
data spline function intepolation can be applied without
caﬁéing an appreciable error. The weighted-average method is
unable to estirate the missing data of a station when data

of its neibouring stations is not stored. For these reasons
this data processing system is designed in such a way that to
estimate missing data, spline function is attempted first. If
this method is not applicable due to absence of consecutively
three previons and three subsequent data, then the ﬁeighted

average method is usged.

EExperience ( 12 ) studying periodicities. of daily fldw
and daily precipitation and other hydrologic series reveals that
indiv%dual ﬁarmonics be&nod the sixth harmonice add relatively
little additional explanation to the variance of the observed data
It isishown from the Fig.'A.S'that~amplitudes“of individval
harmoﬁics beyond fhe third harmonics is less than 5% -of_ that
of the first harmonics.Obviously those harmonics are very |

insignificant -in compared to first few harmonics.

Four methods of determining number of significant harmonics
have been investigated. They are (i) selection of an arbitary
number between 6 and 12; (11) using a lower probability signifi-
cange leveliequél to 0.1; (iii) using both lower and upper signi-
ficancelev?l (0.1 &AO;9); and (iv) plotting cummulative explained

variance agéinst number of harmoniecs. It has been found that all
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Chapter - VI

CONCLUSION

The conclusions of this study are:

1. If a user need to Perform a number of proce351ngs,
subprograms for the brocessings should be linked
to the DBMS by a gsingle program. This will permit
all the'processings to be performed on the same

retrieved dataa

ii. It is better to save the data on a separate disk file
after mlsslng data esgtimation is completed. Thisg is
because almost all analysis involve missins data- ;

!
estimation.

iii. The spline—fjt 1nterpolat10n shows greater accuracy

compared to the welghted—average 1nterpolat10n method

of m1531ng data estimation, -

P

iv. The method based on Plotting. of commulative explained
variance has been found appropriate for determining

number of significant harmonics,

v. Out of the 26 harmonics the first harmonics may be
taken as significant for all practical purposes

involving analysis of weekly groundwater level data.
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L./ GENERAL VIEW OF THE DATA BARE

1. 1/IMTRODUCTION

‘A data set can be regarded ac a. Data Face only 1f the triple suystem
of fondamental criterio can be met d.@. the data sustem should .have:
- structure
- erxhaustivity
- non redundancy .

The Data Rase Management System ( DPMS ) should be able to meet all
preszent and future demands of the User (=), Experience shows that to
fulfill these requiremente five fundamental operations must be perform-
ed by the DRPMS:

— INITializatiogn

-~ ADDition or Subtraction

- MODification

- SElLection

—~. LLEANINg .

INIT operation opens the files of the Data Pase and sets the starting
value necessary for the further development of the data structure.

ADD operstion carries aut the insertion of new data records into the
Data Pase as well as their final deletion from the Datz Pacse.

MOD operation modifiez the contents of a Data Pase data record

SEL operation selects the subget{=) of the whole information set whickh
are required by a particular user oe user application.

CILEAN operation removes thoce dumnid areas of the Data Pace created

during the course of Data Pake operations whichk may not be accessed

by the fundamental operations listed above.

These operationzs can be erecuted either by independent praograms
{ e.,g. HDEMNT for ".INIT®' or °CLEAN? ) or by optional subprograms embed-
ded in the processing. ar User’s programs ( e.g., TRN subprogram groups
for “ADD’ or *MOD’ or "SEL’ ). ' : '

: The FORTRAN programming language was celected for the preparation

of sustem progrhmswand subprograms. . for, the following reasons:

- whilst ‘prograrming is more complicated with FORTRAN, results can be
obtained in shorter execution timee than would be required for a
program written in BASIC,

— FORTRAM i= evtremely efficient for coding complexr mathematical and
scientific algorithms whick are increacingly used during data ana-
lysis. -

The following chapters describe how the triple system of fundamern-
tal criteria can be met. '

S LT T T R S e e T e
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. 2/THE STRUCTURE OF THE DATA SYSTEM

The following requiremants heve heen identitied for thie gtrugtin sl
dewelopment of the data cystens

i) rapid retrieval of uniaue recordes

ii) ability to handle records of wvariable length

iii) ability tp stove data 1n +he most compact form

Rapid retrieval is pertformed by +the u=ze of recaord identifiers.

4 new combination or hierarchical ang pointer ctructures has been
developed bu the dec.igner of present DEMS. The method of bey—pointer
tables had to be discar ded, because ceauential sparching 1% vnavoidable
for hydrological time series data { even if the table cearches are ene”
cuted in memory y. Moreover, the key—pointer tables would require per
manent sorting. In rhis new design 1t iz the ceries of addresses { 1.&.
the sequence of pointers ) mstablished by the record identifiers them-
z=1ves which has heen uwhtilized, Traditional key-—-pointer methods recsulft
in either cuperfluously large, unutilizable storage areas in the systew
or the application of highly complex functions for the calculation of
addresses. _ : :

Preconditione for the celected method aof addreszing are?l

- pumeric record identifiers &re needed for cimple manegement

- record identifiers should not enter the Data PRaze acs beus bhut

must e =plit up into digits and ztpored In & one—dimenzsional
array, e.g. the triple aroup of keycs:t

18189 1983 21
ctation code year code of data type
enters the Dats Paze &S5 & one—-dimensional array { BPLOCH @
/1,@,1,@,9,1,9,8;3,&,1/{ where sach digit accupies one word.




1.37WRITING TO THE DaTA RaSE

The DPMS subroutine uszed for writing to the Data EBase first obtaine
tte record identifier described above and after checlking Jte validity
ctrarts to ectabliceh the storage address, besginning with the first ele-
ment of BLOCK arraw, in the following wayg:

- & record conslceting of ten words i= opened at the beginning of
the Data Pase file { following ite header record ). The starting
addrew=s of the current free ares of the file ig then written into
the pesition corresponding to the value of BLOCK(1) of the recor ol
This pointer indicates the starting address of the next addreses
record.

- a new record of tern worde is opened at the above starting address
where the new odd-ess record i1e written. The starting location ot
the next addresse record ise stored in the appropriate position
{ corresponding to the wvalue of BLOCK(Z) ) of this new record
and so on.

- after thiec series of operations, PLOCKNY ( i.e. the last elenent
of the record identifier ) is reached and M address records will
have been written.

- the Mth record is ftwice the =ize of the other records i.e. twenty
words. The first ten words of the final record are used for the
lact address record and the starting address of *the data record
jie ctored in the appropriate position | corresponding to the
value of BLOCK(N) ). The length of the data record ¢ LI ) is sto-
red in the same peozition of the zecond half of the fiinal record.

- the data record itself is written to the Data Pase. !

- zinpce the data has filled come part of the free cstorage area, the
addreze of the neit available ctorage location ice written 1nto
the file header record fo update the free storage area rpointer 1n
preparation. for the next write operation. ,

The next writélmperation attempte to usze the sequence of pointers
described so far. If this sequence ¢ or chain @ of pointers i1g inter—
rupted i.e. the-shbrgutine finde <zeror at the-poeition‘corresponding
to the value of RLOGCHE(I) of the 1th_address record, the subroutine
stores the starting addreze of the current free area of the file in
this position and opons & new sub-—-szequence of address records. The la=t
step of this pperation iz to write the new dzta record to the Data PBasze
amd to update the fres =torage ares pointer in the file header record. -

Studying the above aperations it iz aprarent that address and date
‘wcords are handled invieiblu to the Meer which provides zome Jevel of
system security. It =hould slso be noticed that the longer are the date
records, the smaller ie the ares used for addressing 1 1.e. as it c b
data ac pocsible =hould be inserted into one data record ).

‘ on the other hand, there are some dizadvantages associated with the
n=e of veru long recurdse. Theze dizadvantages relocate to the number ot
I/ operatione required. .

Talking into coneideration all these factors, the STATION—YEQQ RE—
CORD has been zelected as the basic structural unit of the Hgdr@logica}
Data Pase. A STATION-YEAR RECORD containe the entire set of obzerva-
tione for a particular =tation in a particular year. This unit }ae o
ved to be efficient for hydrolegical data. .

When handling data in annual blocks the ratio between the Eéorage
area required for address and deta recorde 1S approximatly 1 to 1@,
Thie ratio is much more efficient than for conventional ked—pointer
systems.
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1.4/READING FROM THE DATA BASE

The reading procedure alep starts with an analysie ot the PBLOCH

xrray containing keg{e) =plit-up to digite, and procemds acs follow:s

- the =ubroutine first reads the: first addrese record of the file
and evamines the word corresponding to the value of BLOCK(]) fo
find the starting location of the second addresg record.

- then reads the =econd address record and provides the starting
location of the next address record and =0 OnN.

- when PLOCK(N)  is reached the subroutine reads the Nth record with
twenty, worde whicl: coptaine the last address record ( i1.e. the
address of the daita record ) and the length of the data record.

- finallyy the data record ie transferred into memory. )

If the subroutine finds <zero> instead of an addrecss in the approp-

riate position of an addreszs record, it means that the requested

data record does not exist in the Data Rase ( i.e. the necessary
branch of addrescs ngcords kac not yet been established ).

1.5/DELETI@N FROM THE DATA RASE

The operation.of deletion is easily understood from a knowledge of
e writing and reading operations: ) )

- a trial read ic made using the identifier of the record to bhe de-
leted. : )

- starting from the la=t addresc record and moving backward throuah
the chain mf-ﬁointers, all the addrecss records are examined.

- the first addrecs: record which contains more than one address
must be written to the Data Rase after reset to <iero’r that posi-
tion which corresponds to the value of the appropriate word of
BLOCK array:( i.€, the subroutine closes the only way to the data
record J. 7. L : :

- the totall length of this data record and the lenath of the add-
resc record(s) increas the amcunt of dummy area of the Data Pase

- file. e o _ _ '

Before describimg the subroutine used to select Data Pase records,

it is-necessary to introguce the special procedurec used to OoFtimise
the performance of =ubroutines which handle the data transfer.




1.&/0PTIMIZATION OF ThHE D 5

13 The subprograms of the DPMS ( TRM-group ) have been prepared ue-
ing the technique of =tructured programming. Py this meang the effici—
encies inherent in using uniformed Data Base structure can be uti1lized
to the maximum extent. The principle pf this method is that the progran
mocdules also have a similar structure and the meaning of particular wa-
riables iz the same in each modeles. In this way both program control
data and variables needed in =everal modules during execution of the
main programy can be reduced into & cingle common data field.

A11 the information necessary for the Data Bace file being pro-—
cessed can be stored in this COMMON field and there is no need to read
it from the file before each particular opervation.

il The Data Pasze uces a single logical unit i.e. single logical file
Bt it was considered useful from a phuysical point of view to separate
thie file into smaller sub-unite i.e. into physical filecs.

On the one hand this was determined by the need for data security
and on the bther hand bu sthe consideration of file zize.

Since operations sre executed consécutively, it appeared at first
Lhat information contained in the COMMOM field could be continuosly
enchanged as different filee were accecssed. However, =ince the DEMI .
does not usualluy operate with more than three physical files =simul- .
tanecunously, it was decided to create a COMMON field capable of i
cstoring the information for three physical files opened in parallel.

The lenagth of this COMMON field is 3 ¥ 145 = 435 words and its detailed ‘
"content is described bhelpw { see Section TRMELD ),

If the program has toc use more than three physical files, & subrou-—
tine decides, by mean of a counter, which of the three sub~fieldse of
the COMMON field will be:used for the file control data of the incoming
tile ( =ee Source program list of WSPLEL in TRNLIB/FOR Y. When a new
file is atcessed its-file control data are loaded into the sub-field
having the highest counter value, as this file has probably been open
-for the longest "pPeriod.

iii) PRaczed on practical experience, ancther optimiring operation -has ;
bean ihtrpduced‘handling storage of the address record pointer chain :
in memory. } :
1t wae explained when describing I/0 operations that the sub- : :
routines first read the addrese records. For the analysie of hydrolo- !
gical data some particular typez of date retrieval are common. { 2.49. ;
asheprvations of severzsl uears at a single station or observations of :
a particular year at several stations are required ). In such cases '
zome part of the record identifiers change, but the rest remaing con-—
ctant. Therefore, it is unnecessary to start reading from the very be-
sinning of the addrecss records for each 1/0 opperation. The pointer
chiain ¢ i.e. the starting addresszes of the addrecss records ) and the (
slements { or digits ' of the record identifier are stored in suitab-
le memory buffers. The record identifier of the new reauest may then be
compared, and searches on the Data Base need only be made for the ele-
menti{s) of the record identifier which have changed.

Thus, the 1/0 subroutines have rapid accees to the data records
{ after. the necessary validity checking ) if it iz found that only the
lact few positions of the record identifier have changed. B




i} Pecauce the Data Pese is set up as & s€ries nf physical files, 11
must be pre—-determined what range of hey values i= wvalid for each file.
This problem has been solved by storing the upper and lower limits for
cach Of the keys in the header record of the relevant file.
Thus, all of the TRN subroutines can.check thece limite to establigh,
whether a record identifier ie valid: for the phuyszical file in auestion.
The User will always csce the record identifiers divided into coded key
sub-fields ( e.q. station code, year, code of data type )y when execut-
ing any of the main programs.
It fregquently happens that the upper and louwer 11m1+5 of different
cpded =sub—-groups are equal e.g.?
min. YEAR ---» 1 92 0 O
may. YEAR ———. 199 9

It i=s unnecessary in this-case. to establish new address records

for the elements having equal min. and max. values= as this would result
in 5uperf1uau= repetition of the address record(sl, wasting storage
=pace on the Data Ease.nsuch element(s) of the record identifiers
fherefore are not used in the addressing system. However, they are pre-
=ent ‘in _the key limits of the file and thus can be taken into account
in the checl1ng procedure. For this reason the DEMS. recognlse= two le-
vele of addressingt

- theoretical { which i= apparent to the User )

- real ( whicgh is used internally by the DEME )

1.7/THE SELECTION OPERATION
i , |

It has been shown that filee are initialized with their upper and
lower key limits and that they are defined ip the system during exe—
cution by informaticn in the COMMON sub-field. It ie possible to change
the. contents of the CUMNUN sub—-field by a =peczal subroutlne which is
able to adJust\thh gf the file limit=s. In +he course of the =election
cpevration--the relevant subroutine can access . only the records in the
range.of fthese adJustEd limite., If both the upppr and lower -limits of
the f1le are set tolthe key values for a particular. station, the sub-
routlne can. not Mepe" the coding digits of the other stations. There—
fore it is ‘able to seledt the requested key sequence.

The selecflon operation is terminated when the subroutine is not
able to. .generate neuw ey elementc ¢ i.e. the subroutine reached the
current upper limit ). ' '

i1

{.8/THE MODIFICATION OPERATION

In such cases the =ztart position and length of the modified data
is SPElelEd in & control block ( ICE ) which is passed through to the
Data Pase access subroutines. Only that part of the data record defined
by the control block is overwritten by modified data. The starting po-
cition effectively defines a shift in the starting addrecss for the
write operation compared to the starting addrescs that would be used for
operation on a complete data record. | '

PR D SRS
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/A TEREHNLIPER Subprograms of the Data Pace Management SGyc tem

s

%, 1 MTRR and MNTRUW

‘Purpoce of the subprogram
Simulation of word addrnEesl1ng ALCCESS
on a Direct access file.
Tranzfer froms/inta the file
NTRR for RE A D I N G
NTRW for W R I T I NG
Parametersc
ITE Puffer of the itrancsfer L= OuT -
COMMOM fieldfis) ’
JCHTRY LUk Logical
1FES Sector pointer
1P vord pointer in the sector
IMP = Starting addrese of the
' transfer on the file.
ouUT = Address of the word following
the zone to be ftransmitied on
) ) the file. ' .
LI Mumber of words to be tranemitted
(Length of the record)
IS . Yiorking buffer
LePS -Last IPG
. value of IPS in preceding call
" LSLUN fast LUM
' ! _ value of ILUN in preceding call
¢ NUEG. bhriting flag
=@ no chanage in IS8 during last
=1 content of IS8 has bsen changed
' during last caltl
1S it to write bacl before oreration

into/from the memork.

unit number of the file

Cal]ed-édbprogram(s}- MNOME

’ i et L e e T e mbm e
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TPurpoese of Ythe zubprogr
Trancier of the data record from The memord
area 1P into the file under the control of
bloci:.

The data record ic defined by *HKEYS' on the file.
W R I T I NG

Faramnzters
1R Control blogch
IChr Logical unit number of the file

Length of data record to be

transferred from the memory area IR

into the file -

t3) pMumber of ey slements tTo bhe LTahien — Ire -
into considegration from *HEYS™ arrau

14} MOT USED

o

- IHP -
[

1

—~
By
-

12 Error condition - QT -
=0 Mormal return - NO ERRDR
LET.0 Abnormal return - ERHEOF
* =1 Logicsal unit number is errongcus

ICR(1)Y.LT.4 aor ICRLI1}Y.G5Y.10
NMumber of lkey elementes to be used
i not corre=zgeonding o the

, addres=zing lewvel of the file,.

) ¢« ICR{(3).NE.LPL {3}

I

=3 Mon numerical character in "»EYST
arrayd or the requected ey elsments :
are out of the file limites, ?
= £ :
=5 The description of the record length

+ 1S Eerrcnecus
L ICE(Z).1LE.Q :
: Attempt to Tile overflow

t
mn ~l o

In case cf a partizal ftransfer
JICE{R).GT.Q@/ the dezcripticn of the
zone %o be transferred 1c errcneous
ICR(B)—1+ICR(Z).GT.ICR{Z), Or
ICR(R).LT.Q or ICE(F).LT.0Q

=7 Attemt to overwriite an existing data
record en the file in prohibited cacse
JICRLE)  RE, @F '

(A Overwriting of an exicsting dzta record — INFP -
on the file
=@ Fermitted

LNELQ Prohibited
NOT UJESED ) )
Description of the transtfer conditicns -
= Complete tranc=fer of data record
ie requested. ICR{Z} wordsz are to Dz
trans=ferred from the memorygy area "I1Z7.
.LT.0 ERROR fSee ICBLS)=8/ ,
.aT. @ Partial transefer of the data record
ie requected. The data record on lhs
file 1= to be written {or over
couritten) only from the ICR(E)-th
‘word. The transfer starts from
IP{1) in the memory.
ICE(Z) must contain the totxl

.-

MRS

L0 ~d

G




e
(ke

lengtt of. the data record on the
file.
gD Length of the zone of data record to - INP
be transferred in case of partial
transfer. h
JAEL.® ERROR /See ICB(3)=8/
L.GT7.@ Number of words to be transferred
from the memory area 'IE’ into the
data record on the file.
KEYS Arrady of ey elementcs - IMP -
IE Puffer of dats to be transferred fram - INF -
the memory intao the file

COMMON fieldics)

SCNTR/ - Seoe description in Section TNTR™
Y CTRN/ Cee descripticon 1n Section TTRRABLD? .
Called =ubprogrami=)
NTHFR
NTRU
-
f
|
|
I .
!
b \
i
j
'_‘u\"- 1
i ‘“l",
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2.3 TRNECICE, BEYS, 120

Purposze of the =ubprogram . -
Transfer of the data record from the file into
memory srea IR under the control of *ICE?
blaocl.,

The data record ie defined by "KEYS® @n the fi1le.
RE &aDT MG '

Paranmetera

ICE Control blaci:
ICE (1. Logical unit number of the file SRR
02 Lenagth of data record to be - 0L
trancsferred into the memory (in words)
€2 Mumber of keg elemente Lo be taken - IrP
into concideraticon fraom "KEYS® array
(4 MOT USED
(5 Error condition - OuT
=0 Mormal return — MO ERROR
LET.O Abnormal return - ERFROR
=1 Logical unit number i= erronsous
ICECIY.LT.S or ICROL)Y.GT.10
=7 Mumbier of key elements o be used

iz not corresponding to the
addresesing level of the i}z,
ICR{3) ME.LBL (&)

=3 Mon numerical character in "HEYSQ?
arrad 3
=4 The data record defined by "IFEYSR' ie
' not existing on the file.
=5 -
=&
=3 In casee of a partial transfer
ATCROR).GT.@Y the description of the
rone o be trancsferred ic erraoneous
ICRI2)—1+1L2P(&), G5T.LZ, or
ICRI8Y . LT.0 or ICE(Z)I_LT.Q
- =3
(&) NOT USED
(7)) MOT USED
[ Description of tThe transfer conditions - IRNP
=@ Complete transfer of data record
‘ it recuested. Length of data record
is given in *ICE(Z)?, '
.LT.@ ERREOR /Spe ICRISI=R/’
AT, @ Fartial transfer af the data record
ie reauezted. The data record zans
ie te he transferrsd into
TR arrag from the I0BI2)Y—tH word oF
data record. ICE(Z) containc the tofs)
length of the gata record.on the
file.
(%) Length of the zone of data record to - IMF

be transferred in case of parfial
trancfer.
=@ . KEY—-READIMNZ
No ftransfer of data i +to be
executed. The =ubprogram onlu checgks

the precsence of the data record on he




N

34
i

N4

7 o

fide. IJRA{TY containe the ftotal lengtn
of the dats record on the file.

.LT.® ERRDR sSee ICR(S)=2/ '

.GT. 8 Number of words to be ftrancferred
fram the data record {(i.e. from the
ICE(8)-th word of the record )
ICR(Z) contains the total length of
the data record.

KEYs =~ Array of key elemente - : ' - INMP -
1B Puffer of data to be transferred into - OuT -
the memory.
COrMOr fieldi(ed '
SCHMTR/ See descripftion in Section TNTR?
ACTRMS See decscription in Section *TRMELD?
Called subprogramie) '
NTER
|
|
|
|
| E
. i L
] O ! |
1
f

e PO W

}
N
_/
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2.4 TRMRDREOICR, BEYS, TR

Punrpoze of the csubprogram

-Transfer of the data record from the file into
memory area IR’ under the control of "ICR?

block. (Same as TRNE if ICE(T=0.)

-Simulaticon of =eauential reading from the file.

The subprogram creates automaticallu new key
elementes taking into consideration the key limits
caf the. file existing in *CTRMN® COMHMON field /7ITR’ /.
R E ADING

Parzneters

I1CE Contral block
ICE (1) togical wunit number of the file - InNP -
{2 Length of data record to he - odT -
transferred into the memord {in words)
Mumber of hkey slements to bhe taken - 1IMF -

-
i
) .

into consideration from "KEYS® array
{4)  Sequential. number of the pp=ition in - OUT -
TTHREYSY array. (from the left) where
the last change of the key elemenis was
execuited bw the =ubprogram while
creating a new key.

(5 Erraor condition —~ 0T -
={ , Mormal return — NI ERROR
LO7T.@2 Abnormal return - ERROR
, =1 togical unit number is erroneoss
i ICPCIY.LT. & or ICRBCL1Y.GT.16
5 ' =2 Mumber of key elementse o be used
‘ 1 not corresponding to the
| agddressing level of fthe file.
| ICE(3).NE.LRL (8)
: =2 . Mon numerical character in "KEYS®
: S array . )
' =4 The data record defined by "KEYS' is-

F - not exicsting on the file in case
! : ICE(71=0 at calling time. otherwise
NOT USED.

5
=5
=7 End of file, no more key elemente
are to be created.
AICELL4)Y=ICR{(Z}Y and "KEYS5' arrau
contains the wupper key limite of
the file. -
=3 In cage of a partial transfer

FICEIR).E7.@7 the description of the
zone to be transferred ise erroneous
ICR(8)—1+]1CR(2).aT.LZ, ar
ICE(BY.LT.@ or ICR()Y.LT.Q

(&) NOT USED
(F2 Description of the starting condition - INP -
= Perform= the =zame a= TRME.

— g p——

.G6T7.80 The =search is fto be started
with the first valid key elements
following the received ones.
(8) Description of the ftransfer conditions - i#iF
=R . Complete trancsfer of data record :
is requested. Length of data record
le giwven in *ICR{Z)’.
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LT.0 ERADR sSee ICR(S)=8/
GT.@ Partial transfer of the dabs «ed
' " ie requecsted. The data record =
ic to be transferred 1into
1P array from the ICRIB)—th word of
data record. ICRIZ) contains the total
length; of the data record on the
" file. ' .
(79 Length of the zone of data record to - INP -
ke transferred in cas=e of partial ’
transfer;-
=@ KEY=READING
Mo . trancsfer pf data i=s to be
evecuted. The subprogram gives only
the valid key elemente in increasing
order from the -file (KEYS array).
ICP(Y comtaine the total length
of the data record found.
4 1.T.@ ERROR fSee ICR(5)=8/S
‘5T.@ Mumber of wordse to be trancferred
from the data record (i.e.. from the
ICR{8)—th word of the record).
1CRP{(Z) containe the total length of
the data record.
KEYS Array of hked elements
IF ICR¢7y=@ The =ame as for TRHR
IF ICR:7).G6T.0 ’ ’

InP Key elements for the start of the ceparch
ST Key elementes of the data record
. found o the file. S
‘IR o Puffer: of data tc be transferred intoc - ouUT -

T R the memory.
COMMON fieldis). St
/JCNTR/ =~ Ser description in Section THNTR?

/CTRN/ See dezcriptiaon in Section 'TRRELD?
Called subprpogramis}
NTRR '




£.5 TRMDEL (ICE,REYE!

Purpose DflthE‘subprogram

Deletion of eristing data record from the file under 1|
contraol of "ICRE® block.
© Parameters \
ICE Control block
ICR 41} lLogical unit number of the file - NP -
() MOT USED '
(3) Mumber of the key elements to be taken— NP —
into consideration from "KEYS® array.
(4) NOT USED
o) Error conditions - aut -
= Marmal return — NO ERROR
LOT.0 Abnormal return ~  ERROR
= togical unit number ic erronsous
ICROL) . LT. & ar ICRIL).GT. 10
=2 Mumber of hkey elements to he used
1= net corresgponding to the
Sl L . " addrescsing levels of the file.
T =3 - Mo numerical element in THEYE?
T array or the key elements are outb
o f : - of the file limits. '
L =4 - The reauested dafta record {defined
' by 'KEYS®) ie not existing on the
file.
KEYS Arﬁag af, key elemente to be deletad - INP -
; .,frém the' file.
CoMMON fieldis) ¢
¥ONTRA, . Sed deszscription Iin Section ) PNTR? .
fCTRMS Ses description in sesction T TRMRLDT
Called subprogram(s) : ’ . '
s NTRR j
BEER MT R :




o

2.8 TRMLMMN: JCR, HEVE S
. Purposzse of the =ubprogram .
' Reading information fram the file Head Label.
Modification of *the file limite in CTRM—~COMMON field
for execution. .
Parameters ”
ICR Control block

ICE (1) Loagical unit number of the file - INP -
(= NOT USED '
(3 Mumber of key element= +to be talkean
into consideration from 'KEYS® array
- Reading - 07T -
- Modificatiaon - JINP -~
{44} Feaquest code , = IMP -
T =0 Free' the file from *ITR’ field. :
.LT.® Ré8id .
' - =~1 Lower limit of the file
) ==X Upper limit of the file
.GT.@ Modify file limite in °ITE' field
=1 Lower limit
=Z Upper limit
(5) Error condition : - auT =
. =R Normal return — NO EREOR
¢G67.80 Abnormal return — ERROR
=1 Logical unit number ic Brroneaus
ICR{1Y,LT.4 or ICR(1).GT. 1@
=z Mumber of key elements to be used
is not corresponding to the
addrescsing level of the file.
ICRIZY . NELLRL 19)
=Z Mon numErical character in *KEYS?
arrad or the ﬁequestgd key elements
are out of the file limite.
In case of modification only.
=5
:‘f:.vé
=3
=%
=1@ The reque=t code ic errgneous
ICEC4) LY. -2 or ICR(4).6T.%
KEYS Array of key elemente
- Reading - OUT -
1f ICR{4)=—1 "KWEYS® array contains
the Lower limit of the file :
if ICR{4)=-2 O KEYS® arrad containg
i the Upper limit of the file.
i - Modification - INF -
1f ICE(4)=1 "HEYS® array containc
! Lower limits for modification,
i if ICRi{ig)=7Z "KEYS’ array containe
. Upper limite for modification,
if ICR(4)=0 "REYS® array is not uced
COMMOMN field(s)
FCNTRY See description in Sectien "NTR?
SCTRN/ See description in Section "TRNELD?

Called subprogramds) i NTRR
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2.7 TEMERFM(ICE, REYE)

Purpoee of the =ubprogram

. . In case of TRN error it displays 7I1CR’ and
TREYSY arrays. ‘ ,
Parameters
iIce Control block to be listed '
KEYS Array of bkey elemente to be licsted
COMMON fieldi=s) MOME
Called subprogrami(s) NONE

&

2. ESTOREY (K, My KEY, KEYS)

Purpose of the subprogram
Splite KEY content in digitse and stores them
Cfrom KEYS(K) in N ward(e),
. Parameters o -

K~ Starting word index in KEYS to be stored - IHP -
R Nurmiber of split digit{s) to store - INE -
KEY VYariable to eplit and store in KEYS - INF -
KEYS Array to he =tored : = InP,0UuT -
COMMON fieldi=s) NORE
Called =subprogrami{cs) MINE A
& : )
%, 9 RCLKEY(K,N,KEY,HEYS) ;

L Purpose of the zubprogram f ?

T "Reads M element{=) from KEYS array starfing uwith
_ C KEYS(K) and stores decimal value in KEY

" " Parameters’ ‘

o Starting word index 1in FEYS i ' - INP -~

N - Mumiber of elementi{s) ta read from KEYS - INPp -

KEY . o VMariable containing decimal value - OUT -

CKEYS - Arrey to be read -~ IMF -
CCOMMOR fieldis) NOME
Called'zubprogramizﬁ MOME




2.10 TRMELD a7

Furpose of the subprogram
BLOCK DATA subprogram for the TRN group of subprogramns
Thie subprogram must be at the eond of the main program
calling wne of the TRM subprograms.
COMMON field(=) : . .-
JCNTRS See decscription in Section THTR?
FCTRM/ WML Lower limit of the logical unit number
to be ucsed.
(LUNL=&) _
LiJRIH Upper l1imit of the lagical unit number
to be uesed.
CLINH=1)

N X Starting value for the test of the file
to be released from "ITE? fieid.
(NC¥=-1) . :
LTF Subfield length in *ITRE" field (in words).
: {(LTF=1173 - -

LTE Length of *ITE® field (in words?.

(LTE=351)

Xz Starting value for bachuward szarching of
i the free subfield in *ITR’ field.

! (IXZ=234)

’ ' fT£ COMMON field area for the storage of
i iqformation concerning the files uced.
- Number of zubfields: 3 .
KEY Aﬁrﬁy of key elements used during the

’ priogram execution. (1t contains the
actually used key elemente, )

NDH : Aqxiliarg table for the.minimaun test of
i key elements requected..
MRS Auxiliary table for the manimum test of

the ey 2lements requested.

2./ SUPPLEMENTARY IMFORMATION

Computer o be ussed Tor rund TRES-2@ MODEL II ( gr equiwvalent
 Operating syceten to be used: TREDOS version Z.Q0a January 1, 1781
- ( or equivalent )
Thi= paciiage haz been elatorated by VMITUKWI/BUDAPEST-Hungary {c)
the 18+th of September 19383
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1./ MSCLIE Mizcellaneos subprograms

This library contains all subprogram wich can be used by any prag-
ram of the Data Processing System Or by ang new MUser’'s prograf.

1.1 REAL FUNMNCTIONM @FN(ICB,HEYS,IDATaNSTG)

+

Purpose of the cubproagram
Conversion of water level given in NSTG into discharge

Converted discharge will be given in M3SS
Error codes:

WFRM = —-921.0 requested day 1= between ftwo validity
periods of the RC-directoryg
aFN = 722,060 requested day is out of *the range of
validity perionds ‘
i GFN = —993.8 . requested uwater level i< out of the range
t, . of RC
i . Parameters’ '
’ ICE Control block containing information - ~ INP -~
for Rating Curwve file (cee TRNLIB/TXT?
KEYS Array of data identifier containing - INP -
station cade for rating curve search
IDAT Array containing date of requested day - INP -
IDAT(1) ———¢ day
(2)y ——=2 month
(3) ——=3 year
METS Water level in CM for wich discharge - IMNP -

ie to be converted .
COMMON field(s) i E
. /CRCI/ . Gee descriptionlih Section RLINFP
Called €Ubprogram(s) i g .
RCINMF ' i
FSPLN




dLE INTEGER FUNMCTION IHFMN(ICE,KEYS, IDAT, Q)

Purpose of the =subprogram
Conversion of discharge given in @ into water level

Converted water level will be given in OM
Ervor codest

IHFN = -8%1 requested day is between tuwo validity
- . : periods of the REC-~directory
THFM = -99%& requected day is out of the range of
validity periods
IHFHN = 993 reauested discharge is out of the ranae
of RC
Parameters .
ICPR Cantral block containing  information | - IMNP -
for HRating Curwe file (ses TRMLIB/TXT)
KEYS Arrray. bDf data identifier containing ~ IMP -
ctation code for Rating Curwve search
IDAT Arvay containing date of requested day - JTNP
IDAT(1Y) ——-3> day
(23 ——=» month
(3) ———% year :
g . Diecharge given in M358 for wich — IMP -

water level i to be converted
COMMON fieldis)
/CRCI/ See description in Section RCINP
Called =zubprogram{cs)
RCIMP '
X FSPLM

I



1C0
1.3 RCIMP(ICER,HKEYS, IDAT)

Purpose of the subprogram . e T : -
Search of walid rating curve on the Rating Curwve file

for a given day
Parameters

ICE Control block containing information - INP -
tfor the Rating Curve file f(=zee TRNLIR/TXT)
KEYS Array of data identifier containing - INF -
ctation code for FRating Curve =earch
IDAT Array containing date of reauested dey - IMF -
IDAT(Y) ~—=> day
(= e omonth
(3) ———> uyear
COMMON_ fieldi{=)
FCRCIY/ IEV number af line in I1BT containing
validity period found for the given day
IRT tyuo—-dimencional arrayg containing 18 lines
. of the RC—directory A
MR C number of rating curwve ftound
for the given day
R array containing the rating curwve found
for the given dad
ERR error codes of the search

= .0 no error in RC—=earch |
—951 .8 =ge Sections OFK, IHFN'
= 9970 wee Sections GFN, IHFM.
Called subprogramics)

TRMFRLDR

TRMERR

STOREY

NTED

il
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1.4 HDEDYRLTCR,,HEY S, TR, TG, Ny ITIME, IDATE, NF3)

Purpose af the subprogram
Read daily data from the Data Pazse file for a given d.

Paramneteres

. Ice Caontroal blockncontaining information - IMP -
for the Data Pase file ifsee TRMLIB/TYET)
KEYS Array oOf deta identifier containing - IMP -

=tation code, yealr and data type code
for data search

IE Array containing data read from Data Pace - T -
for the . .given day

Iy Eyte arrau containing Muality Codel{s). - OUT -
of data read for the givern day

M Number of data in IR and I%9 arrays - T -

ITIME Time of ob=erwvation if dailly data was - OUT -~

found for the given day .
‘byte left: frour
byte right: minute
UMCHAMGED if more than ane data exict
: for the given dagy ( N » 1) :
IDATE Array containing date of requested day - 1IN
fDﬁTEii) Tmr day
- (:_1 = month
{3 f—} year
NEG Tume of comprecssion used an - INP -
the Déta Fase file while inserfting dote
= 1 —-—==x ¢ater level /a%qlhﬂdﬁﬁdﬁﬁ
= @ ——-= hrecipﬁtatimn (’r4k¢/zﬁzh':mﬂ2;"
COMMON fieldis) MONE ,
Called subprogramicz) . <
' TRNE
- . TRHNERR
STOKEY _
pCcPI -
DCFR :

T T e et e e, et e e e =




102

i.5 DCP(ICP, KEYS, I B, MONTH, NDAY , N, JRI, JB&, NFG)

A

Purpose of the subprogram
Reestabli=h- data from compacted block

Parameters ‘

1cr Control block containing information - INP -
for Data Pase file (zee TRNLIB/TXT) ’
KEYS Array of data identifier containing = INP -

ctation code, year and data tupe code
for data =search
1R Array contaning daily data of a sear - IMP, OUT
IMP: data record read from Data Base
QUT: reestablished data ceries of the given uear
MOMTH  Month - IMF -
= 0O reestablishing of yearly data is reauested
> @ reestablishing of daily data is reauested
for the montt PIOMTH

MDAY  Day ‘ . - INP -
" = @ reestablicshing of yearly data is requested
+ '@ reestablishing of daily data is requested

for the day NDOAY

M Mumber of data in JPI and JB® arvays - OUT -
if reectablicshing of daily data is requested
(M = 24, 48 or 948 )
JRI Arvay containing reestablished dailwy data - OUT -
JPEG@ Pute array containing Guality Codecs for - QUT -
dailyu data
NFG Type of compression “used an - IMF -
the Data RPase file while data inpuf
= 1 ——=> water level
B = @ ——=* precipitation
COMPON, field(s) " NONE
Called subprogram{s)
TRNRDR
TRMERE.
STOKEY
DCPI M
DCPPR .




DCPI(NCE, TRC, 1R

Purpoose of the subprogran - .
Repstaniishing compacted data block {INTEGQER)
Parametera
MCE Cortrol block of reestablishing
MCRP(1) Length of IRD array in words
MNOTE: the subprogram ucecs the IRDILEMNGTH+1
as & working area .
(Z) Current number of reeztablished data
(3) tength aof compacted block in words
The compacted block =tarts from IRPCI{1)
(4 Type of compression in IEC array
{5) Filler walue fto use in output series
( wee corresponding internal code
Section CMPI )
(&) Initial value to use in output series
{(7) Cgde of missing data

IRC Array of comeacted date
18D ‘Array of reectabliched data
COMMON fieldic) TONONE '

Called subpragramis) NOME

103

—

InNpP

ouT
IMP

InE
TP

IMe
INE
NP
auT
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CHP I (MCE, TRC, TRD)

Purpose of the subprogram
Comprescsion of data zeries (INTEGER)
Farameterc ' ’
NCP Control block of the comprescsicon
Ha=z the =zame meaning as in Section DOFPI

except for NCR(Z) ———3F - IMNP

‘ NMCEA{3) —=m2 : . - OuUT

IRC Arragy of compacted data - OuT

IPD Arrag of data seriec to be compacted - INP
COMMON field(a) MCME

Called subprogram{cs) NOME
Method used for compreccion
According to ths type of compression given in MNOE(4),
NCR(4)Y = O . g
the subprogram computee the repetition number of the
concsecutive data being equal in *the input data series,
_and stores them in IEBCS ,
“dépending on the value of data to be s=tored, the cub-—
CProgram usgs one or  ftwo bytes in . IBC to =tore;
the repetition pumber is alwass stored in one byte
in IPC, and in case thie number is greater than 29,
a mew zubfield will bhe =tarted;
NCR(s) = 1 . :
the zubpragram computes the differences bhstwzen the
consecutive data in the input data =efiec and performe
the compression for these differences! az above;
in thiz tups of compres=sicon the firEt!element cf the
input data series will be stored in IRC(1),
Useed internal codes in compacted blaock:
127 "7 preceding data are Stor%d on
; two—-byte-subfieldics? .
Preceding dataare stored.on
- orie~bute-subfi=sldic)
RS to 191 - preceding data or internal code is to be
F ' . repeted <coder-10@ times
+1@@ to —10R cstored dsta { byte left )
. . - NOTE: —Z254P8 .LE. data .LE. +z5400
-101 to —-125 filler wvalue is fto be repeted
ARS<coderx—108 times
-124 caode of initial valus

-127 code of missing data

\

1T,




1.8  DCERINMCE, TRC, 1PD)

v Purpose of the subprogram
Resstablishing compacted data block (RYTE)
Farameterc
NCR Control tilochk of rescstebliching

MCEC(H) Length of IBD &sjray in words - 1NP
{1 Cwrrent number of resecstablicshad data - oy
(Z) Length of compacted bBlocl: 1n words - IMP
IRC Arrag of compacted data — 1nP
1RD Array of rescstablished data - OUT
COMMON fieldic) NOME
Called subpragramis) MNONE
1.9 CHFEFEOMCE, IRC, 12D}
Purpose of the Eub#rogram
Comprecscion of data zeries (BYTE)
Parameters : o
NCE, Controct plock of the compression -
Has the same meaning as in DCFE
except. for NCP(Z) ---3& : ~ TiH
h NCE(3) —w—3 . L~ auT
IPC Array of compacted. data . ' —- ouT
IBD Array of data ceries to be compacted - Inp
COMMON field{(s) - NORME

Called subprogram(s) NOMHE
Method weed for icompreszsion
The =ubprogram computes the repetition number of the
consecutive dzta - being squal in the input data series
and stores them in IRC:
ci0 case the repgstition n =
e new subfield will be started
c t

Useed intzrnal  codes in compac
IPOCRE ¢ onok used
S - i\ if the lemath of the, compacted block
: . , s i o le an odd numbers the last byte
‘ : o i rof the last word will contain this code
. 125 to 101 - Preceding datas ic=s to ke repsted
T - oncodex—10@ times :

+100 o —178 . =tored data
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.10 SPLINE N, 7S
Purpose of ihi: zsubprogram
Computaticon of the paraneters aof a SPLIME—-function
Parameterc

M Mumber. of pointe in RC - InP
‘ fo0 N w34 :
R Twue-dimensional array containing — INP,OUT -
IF: RC(L, 1) ——=F-independent variable
at the Ith point
RCA{Zy 1) ———% dependent wvariable
&t the Ith point
GUT: RC(3,I) ——-* curwvature of the functicn
at the Ith point
SCOMMON fieldic) MONE
Called subproaram(s) MNOME .
1. 11 REAL FUNCTION FEPLM{X,NyRT)
Purpose of the éubprbgram .
Computation of the value of a SPLIME function
©. Parametercs : :
X Inderendent variable of the functiap - = INP -
N .Same ag in Section SPLINE = INF -
RC Tmo—dimahsionallarrag = IMP -

containing the SPLIMNE parameterc
See decscription in Section SPLIMNE
COMMON fieldis) MEINE
.Lalled Eubprcgram(;) MONE
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Mathematical method used in computation
if a function Y = f{¥! i= given by N+l points:
L)y XO31y, X(zZYy, ... N
Y)Y, Y1)y, Y(Z), ... YIih)
the csubprogram approximates on the interval
XOI—-1)4Xi1) (T = 1, &, 3, ... p D
with a polunomial of degree 3, caticefying the follow-
ing cvonditions?®
F(X(I)Y) = S¢¥iI)Yy, and the poluynomiale of the neighbour-
ing intervale have equal tet and Znd derivatives.
The polyrnomial has the following form: -

3 L— .

(X OE)=XY T OLO1Y 4TI =0) X{I)-=%
SiXy = MIT—-§) —————m e + Y(I—-1) —————— +

5 L (I ’ L1
] 3 z -

‘ =Y A(I-1)Y) — L(I) {¥-¥({I-1)) X=X ¢I—-13
+ MEI) —— e e d YL ]) e

¢ & LtI Lacr)

wherel LAy = X(IY - X({I-1),
MEID) = S (X{ID))
MCI-1) = 8" (X(I-1))

' , By =olwving the following simultanecus equations for M{I)
: € 1 = 1y, 2y 3y ... N=1

CLery o L(I+1)
N MIT=1) + 2 M(I} 4 —m———mmm—m—m M(I+1) =
LOTV+LiT+1) LI)+L(TI+1)

~

YiI+t)=¥Y(I} Y{I)Y=-Y(I-1)

.

LCId+LsTI+12
and taking into consideration the following conditions:
Mi@)Y = @.88 and MN) = 0.0,

the polunomial of degrees 3 'S’ can be defined.
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.12 FOPENILUNE, FNM, LR

Purpose of the subprogram :
Gpen disc Tile asking for file name on the display and

screening of open file'name
Parameters

LURNF Logical unit number of the file to cpen — INP -
FNIM, Arvag containing: - IMP,OUT -
IMP: question for the file nmame {(max.1& char.)
OUT: file name enftered on the display
LRL Laogical record length in bytes - IMP -
COMMON field(s) < MOMNE

Called =subprogram(e)
OPEN ( FORLIB )

(.13 @Ch(a,P)
Purpocse of the?subprpgram

Rounding of . dis=charge values to first three digits and
conversion of rpunded discharge digits into characters

Parameteres

@ Di=charge value in m3/ss to convert - IMNP -
Omaxn = 99999.0 m3/sc
amin = . 0.0 m3/s :
: E EYTE array contftaining converted discharge— OUT -
COMMON fieldis) - NONE

kalled subrrogramics) NONE
. Method used for rounding

Co @ dm3/ ) : B(1) to B(7)
1, . , o ]
a.0nee : 2..002
.00t . . . 0.001
@.@23 . - - ‘ .03
B. 454 B. 454
7.8%¢ - 7.89
8%.087 A 89.1
123.789 124.
4547.891 ' 45468

124468, 357 , . 17500

1.14  JURITEC(IW,I,P)

Purpose of the =ubprogram A

- Bplkit of I-value.into digitis) and

- converzion of.the split digiti(e) into character{s)
- Parameters '

. S .
Ik Length of subfield in P output array - INP -
I Value ;g be converted - Inr -

if I.:less - than ;the =subfield given in IW

T EYTE .array containipg converted I-value - GUT
‘ the leading blanke will be converted into zero




1.15 INTEGER FUNCTION MAXDY(IDAT) 109

Purpose of the nubproqrmm
Computation of the number of days for a given manth

Parameters

-IDAT Array containing the date - - IMP -
. © of the request'ed month
IDAT(1 ) ~——3% day _
Z)Y ——=% monith "
(3)Y ——— year )
COMMON field{s) MNORE

Called subprogram(s) MNMONE
1.14 INTESER FUNCTIONM MAXDYF (NYEAR?

Furpose of the suberogran
Computation of *the number of dayse of February
-for a given year
il 0T Papameters : -
e AT "t 'NYEAR Requestied year
COMMON field(s) - NONME
" Called subpraogrami=s) RONE

- IMP -

.17 INTEGER FUMCT ION NDTCHR CIDAT) .

Purpose of the subprogram
Checlting of a given date
If the date i= admicssible ———3 NDT.CHK =
If the date 1= uwrong ——=> NDTCHK = 1
“Range of years= u=ed in the subprogram:
170@ o 2100 '
F‘ar‘arne-i:'er‘rz _ _ . !
*';DAT Date to be checked I
IDAT(1 Y ———2 dau .
(£) =—=% month
e ‘ (3) ——=1 year
COMMON- field(s) MOMNE
Called ‘subprogram(s)
MAXDY

;

1.18 INTEGER FUMCTION NTSD{IDATI,IDATZ)

Purpose of the =subprogram
Comparizon of fwo datec
IDATY greater than IDATZ ~--» NT=D
- IDATL - eaudl ‘to IDATZ ———» NTED
IDATY lese than IDATZ —-~-3 NTSD
" Parameters ) : -
IDATI Date -fo-be compared
TIDATE Date tao be compared - JInP
. CIDATI1Y ——=3 day . }
Lo i S {2 —T—>imonth
(3) -——> year |
COMMON field(s) ' MONE
Lalled subprogrami=s) NINE

[ T
l
]

— e -
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1.19  INTEGER FUMCTION MUDFfIDATI,IDﬁTE)

Furpos=e of the =ubprogram
Computation of the difference

NDIYF = IDATJ'—-LDATE ‘
Parametere )
- INF -

tetween two datee in dawgs

IDATIL DalLe to be decreased
JADATZ Date to be subtracted : - INP -
1DAT(1) ———->r day
{(Z)Y ——==3% month
(2 ———% year
COMMON fieldics} POME
Called =szubprogrami{e)
MaXDY
1.2; NDSHF (N, IDATL, IDATZ)
e 1Purpo=e of . the =ubprogram
o LShilfting of dafe ty a giwven number of daycs
f?ﬁ-'PaPamLferC: ; _
RS N B Wumber of daws for chifting ' ' - INP -
« . IDAT! - Date to be shifted - IMNF -
"IDATZ Shifted date - OUT -
IBAT(1) ——=3 daug
{2y ——=% month
S N (3} ——=—F year
CCOMMON o field(s) . NONE
Called =ubpraogramic? :

MAXDY : / ,

Lp,/fz 7 /’4' 72y
: oo 25_
S /,;72 '——> 264" /?P/a
VA
TPRT 2 7 27 II%//P/

|

|




1.21 MEEADCIR,N, NP}

Purpose of the =subprogram o
Search of numerical =subfield{s) inthe input string a:
convercion intg INTEGER decimal value
The =ubproaram recognises only the following characters!
@ 1234567898 .
Parameters IR o
n IR Input string ccontaining character(s) - INP -
N INP: left byte number of characters
to he *taken into consideration
in IR array
right byte number of =subfields
to cearch- -in IR
if <right byter = @ the cubproy-
ram looke for 40 =ubfields
OJT: number of subfields found in IR

< a ——-=x a % {dollar}) has been found afterv
" ABRSI{N) subfield(=) in IR
=—a41 ——= the =ame az above, but. no =zub-
o fieeld had been found
=—4% ——=3% arithmetic overflow in & subfi=sld
( MP(I) > 327467 )
=—#43 ———» IR contains more subfields than
} reaue=ted )
NF Array containing the converted decimal =~ - OUT -
' valuel=z) of the numerical =ubfield{s!
COMMON field(s) NOME

Called =subprogramis) NONE -
1.2z RREAD(IR, My R)

Purpo=e<0f the subprogram .o Lo
qedn;h af numer:cal snbfleldﬂs) in theuinput,string and
conversion into- REAL decimal value
The subpraogram recpognises only the folleowing characters:
@ 1 2z 3 4 ? &7 89 -+ . %

Parameters - -

IR Input Shring containing character{cs) - INP =~
N Same acs :in NREAD, except for cheching of
arithmetic overflow
R CArray con*alnlng the converted decimal - ouUT -
" value(ed) 'of the nimerical subfield(s)
COMMON fieldis) . MONE ) ¥

Called subrrogramis) MNORE
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1.23 HEREAD(IR, N NR, TX?

Purpose of the =zubprogram - o
Search of Hollerith subfieldie) in the input =tring
The Hollerith subfield has to be between apostrophes
The' subprogram recognises ang valid characker
If the $ (dollar) ic on & Hollerith subfield,
"the'éubbrogram recognicses it as the part of the test,
~ no error code will be giwven
‘i Parameteres’

4

IR Input etring containing character(s) - INP -
M Saine as inMREAD, except for:
OUT ! =—4% ———1 Hollerith =ubfield is not
closed bty apostrophe
=43 ———7 not used by Ythe subprogram
MNP Array containing the length of the - U7 -
subfield{s) in bytes
. T - Arrvray containing the content of Hollerith- OUT -
EEEEEAEE N sub:field(s) found in IR.
COMMON fieldi(s: ' . MONE ' .

Céfiéa=5ubprogham{5):NONE

1,247 -NNREAD (K TRy My NP, T)
Purpose of the subprogram !
Search of numerical =ubfield{s) 'in the input string IR
getarting from Ith character Lup He the Kth character
Convereiaon of the content of subfield(e) into
INTEGER decimal value '
The subprogram recognises only the foflowing characterc:

@1 334587 89 + - %
Parameters : ’
A Position No. of last character - INP -
IR“n‘ Input string containing characteris) - IMP -
N - Same a= in NREAD, except for :
IMNF: npumber of subfields 'to search in IR
NP Array containing the cenverted decimal . — QUT -
value(g} of the numerical subfisld({s)
I IMF: po=ition Ne. of the starting character

OUT: position MNo. of fthe characiter following
the last tecsted =ubfield
COMHON fieldig) P PMOME
Called subprogram{s) MONE

b.=25 INTEGER FUMCTION MNTCHOR, IRy N NCH, 1)
‘Purpoze of the subprogram
~ Testing of. inpuf string for a given character set

If NCH{L) has been found ——-3 NTCH = i, otherwicse N+1i
‘Parameters - '
K Same as in MNREAD - IMP -
IR Samig &= .in- MMREAD , - INP -
N Mumber of characterics) to he tésted - INP -
from the first not blank character
NCH Array containig the character set - INF -~
to be searched
I Same ac in: MNREAD : - INP,OUT -
COMMON field(s} CMONE

Called subprogramtslfNDNE
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1.246 INTEGER FUMCTTON MEANIMCE, N, IR}

Purpose of fthe subprogram
Computation of the INTEGSER sean value
of a given IMNTEGER data series |
If IP(I)=MNCB(&) or NCR(7) the I+th data will be ignored i

- Parameters . :

: .. NCR See description in Section DCPI - - INP -
N . Length of fthe input data seriec - INP - ;

IP Array containing the input data series - INP - 4

¢ COMMON field(s) NOME - 3

Called. subrprogramis) NOME
I;E?I,REAL FUNCTION RMEAN(&CB,N,RB)

.Purpose of the subprogram
Computation of the REAL mean wvalue
it o ofs,a given REAL data series

' If RROIN=MCR(&) or NCE(7) the Ith data will be ignored
Farameters '

Called subprogramics) NOMNE

NCP  .See deccription in Section DCPI - IMP -

M tergth of the input data ceriles - IMNP -
RE Array containing the input data cseries - INP - \
COMMON figld{=) NOMNE §
'
I

1 --

[

e
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.28 LV ENCDIALI,LEUFF, FORM)

Purpose of the subprogram . :
Convercion of the INMTELGER value given in I
into character string
Paramepters .
SRS S Variable containing the walue —~ INP -
to be converted
LEUJFF Array containing tlie converted
character string _
FORM Arvay containing the FORMAT description - INP -
COMMON field(s) NOME
Called subpreogrami=s} NONE

ouT -

1.29 ENCDROR,LEUFF, FORM)

Purpoze of fthe subprogram
Conver=ion of the REAL walue given in R
into chaﬁacter sfring T
Parameters : i
R VYariable containing the wvalue
to be converted .
LEUFF  Array contining the converted
chraracter ctring
FORM Array containing the FORMAT descripfiion
COMMON fields=) MOME
Called =ubproagram(s) MNONE

|

INP -

OUT -

INF

1,38 ENCDTA(M, TEXT,LRUFF?

Purpose of the subprogram .
Jﬁéngfer_of bgtes{from an array to another
Parameters ! '
N Mumber of byte(s) *to be transferred INF
TEXT  Array containing the input string INP
LBUFF' Arrau containing the output string - OuT .
COMMON field(sd NOBE
Called subpraogrami{s) BNONE

|
{

1

1.31 EDTERR(N,TEXT:

Purpose of the csubprogram
Transfer of teut from a program to display
preceded by 7' ' and ’
followed by the mesgages Frese C to continue ©
The subprogram recognisec only the character 707
for continue the execution

Farameters - : |
N Number of character(s) in output string - 1
TEXT Array containing the output string - 1

COFPMON field(=) ' MNOME

Called =ubprogram{s) NONE ,
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2./ SUPPLEMENTARY INMFORMATION

Computer fto be uvsed for run-: TRGS~80 MODEL 1I {( or eauiwvalent )
Operating system to be u=sed: TRSDOS wversion 2.0a January 1, 191
_ { or equivalent )
Thic package hac been elaborated by YITUKI/PRUDAPEST-Hungary tc)
" the (0+th of September 1783




1.7 Purpose of fThe prageam TRMEFRR
The erogram dicplays tent explaining fhe error detected by = TRAH
zubzprogram. In cace a main gprogaram using TRN sabprogramis) stops with
& TRN error, the current content of the Corntrol Rlock « ICE ) and the
array of data identifiers ( FEYS ) appear on the ccreen. The code of
the detected error can always be found in ICRIS) ¢ for more information
zee TRMLIRATYT Y. For epacsier recegnition, the error code ie underlined.
After =tarfting, the program prompts the User to enter the error,
code by screening! 7 Error no 7., Having entered an srror code the
apEropriate error meccage ic soreened and the program stopes.
7.7 Available command MOMNE
E UYced library PO
g, Instruction for iinkage of the program
LE@ TRMNERR-N, TRMEIRR-E
5, Uesed file NOME
5.7 Supplenentary information

Compluter tao be u=ed for run:
Operating csystem o be used: TR

{
Thi= program hae been elaborated

TRE-32

. 116

1
MODEL 11 ¢ or sauivalent )
5DOS version Z.@= January i,
or egquivalent ) !
by YITUKI/PUDAPEST-Hungary ()
the 1@tk of September 1923

-

|
i

[y sy |

1281
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1.7 Purpose of the program FILPCMD

Thie program dicsplays tent explaining the meaning of the available
commands of & program. Due to the lindlted capacito of the memory, the
Programse using commandg has not enough place to edit theze tenits by
themself. )

Afﬁer etarting, HLPCMD displaus the available proagram names and
promphte the Ueer fto enter the reauwired one, by screening: "7 HELP = '
Having entered a Program name -the appropriste list of command is
ccreened and the program ashks for new program name. The program stops
1f @7 ic entered in place of the required program name.

./ Awvaillable command MOME

1.7 Ueed Jibhraryg MORE

4.7 Insetruction for linkage Qf the progaram
LEB HLPCMD—N,HLPCND4E i

5./ Used file MNOME

4.7 SBupplementary infaormation .

i

Computer to be usedffor run 3 TRE-38@ MODEL -I1 ( or equivalent ?}
Operating system to he used? TREDOS vercsion Z.0a Januery 3, 1931

; . T aor eguivalent ) .
This Frogram hase been elaborated by VITURIARPUDAFEST-Hungary (c}
! the 180tk of Septepber 1783
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1.7 Purpeose of the erogram HDEMNT

This program mainta:ns Data Pase file(s). During the evolution of
the Data Baze, filee hawve to be initialized, copyed, dumped or the User
can be interested ahout the =tate of &he files. The program HDPMNT is
to perform these:tasks in dizalogue mode ., The possible User's ancswers
are listed after the quesztion in rparanthesis, each of them divided by
slaches. Defaulit anzwer is alwags shown Iin brachketse. In case of enter-
ing more than one numerical infdrmation in a line, an. arbitrary number
of spaces =houldibe left between them { FREE FORMAT ). The User’=s ancs—
wers are controlled by the programy and in case of error an error mes-—
cesxge will be screened before repeating the question.

After starting, the program asks for the output device { display
or line printer ), then prompts the leer by cscreening an % {(asterisk)
to enteér:command. iy :

2./ Available:  commande
¥I  Initialization of a Data-Pace file.
The Data Pase file has *to always be initialized before using
the: TRN subprograms. 'These subprograms -need especial informa-
tion about the file during the I/0 manipulation ( for more de-
tail see TRMLIBR/TXT ). Under the contrel of. thie command the
Uzer can enter sthese informetion wich will be writften on the
File Head Record ( see below ). When the program acsks for
the number of recorde to be reset to zerc, the teotal record
number of the file shduld be given, because,  the TRM subprog-
ramesy £ven in cace of writing, read the file first ( see
“TRNLIEB/TXT ), The program entere supplementary information in
the~firét3recorﬂ of the file, wich are u=ed only in listing.
*l” listingiof ‘the ‘Head Record of & Data Bacse file.
ciin JThe wcomfiand results- #he.writing, current information of the
. 'Head Recornd.. The list 'ie wvery useful for Eéeing the current
¢ oni fstatelrofs the.Data Pase file,. especially . the Sirze of used part’
“hutoforr the extension, or: the Size of: dummy- area {see TRNLIB/TXT)
for the CLEAN ocperatian.

*D it Dump:.of: a'.Data Pace file =zector by sector. ,
‘Generally the Dump operation i not needed during the normal
use of a Data Pasze ifile. Howswver, the posgsibility of dump can
be wvery useful at debugging time of the TRMN =system.
- Copy of a Data PRBace file to another. { CLEAN operation )
This operation ftranfers every data record of a Dalta Base file
to ancother, zsweeping ‘the dummyg areacs of the input file.
Eefore a Cofy operation the output file has fto be initialized,
using #J] command, and the limits of the data identifiers have
to be the =ame as on the input file. The Size of the output
file should be at leaszt theisame than the input file.

|
|
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¥ tuick edition of the content of a Data Pace file. (FLAGSH)
This operation performe o auici; editiaor of a Data Pace file
: containing station-year recorde. The program prepaers edition
tables marking with ¥ (asterisk) the presence of the stalion
year records on the Data Base. The limite of years are rounded
by the program in the way to make possible to edit masimuwmn 50
yearce at a time. ' ’

+ ] Exit the program. .
Thise command resulte exiting the Frogram and the control re-—
turne o TREDOS,

Used libraries

Y]
\\

MMTLIER For structuring the program, different subhprograms have
been written for the different program parte. These cub-
FPrograms can not be wsed in zny other program.

MSCLIP See description in MSCLIE/TYT

TRMILIE See desc¢ription in TRNLIB/%XT
4:/ Instruction for linkage of the PYroOgram

Lea HDBMNT“N,HDBNNT}MNTLIB,MSCLIB—S,TRNLIB—S—E
5.7 Used file- in execution Qf'tbe pProgran -

; The program can use any Data Pa=ze file with the Commandsz: ¥y, #D or
i ¥, Under the control of #I command the given file name should not te
in TRSDOB File Directory, the praogram will create it, If fthe program
finds the file in” the directory, the previcus content. of thie file will
be lo=gt,  the program reinitializes it after entering the number of rec-—
ordes to be reset ta zerao. o

Using *F command: the - file has to have four subfields in its dat
identifier with the following lenaths and meaning, in order:

— =tation code from 1 to & digits
- any key—subfield A digite dnet used by the program)
- year 4 Hdigite

2 digite

~ type of datag
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Deszcription of the MHead Record of a Data Pase ftile.

The. first record of a Data Pase file ic for especlial task, infor-
mation are stored in abhout the file. The TRM csubprograme conszult, Iin
every case this record, named: Head Record, before erecuting any ope-
.ration on the Data Pase. ' '

on the words from 1 to &% the necessary information are stored for
the TRM subprogramz, and thics part of the record ic the Head Leabel.

&.?) The content of the Head Label ic *the following:

of the file in =ectors

LRLC 1) Size
(2} Pos:tion of the last wvalid word in the last sector
{ 3) Serial number of the =ector containing the current
free position (word) on the file ’
( 4 " Position of the curvent free word on the =zector
(5 Sirze total of dummy areaics) on the file (cectore)
(&) Cire total of dummy areai{s) on the file (words)
{ 7) _File condition word )
o if LBLET7)Y .NE. @ ——» the file structure ic damaged
{ 8) Total length of data identifier toc he ussd on the
' file in digits ( max.: 15 ) '
{ &) Total numbher of element(c) of the data identifier
useed in the addrecs~csyetem of the file
from (1@) Lower d1imit of.data identifiere used on the file
from (Z5) Upper limit of data identifiers used on the file
from (4@) Validity of datz identifier slementfc)
' LEL{39+1) = 1 | Ith element of the data identifier
«participate on the address~syctem
=@ ! Ith Element of ths data identifier
. il a jdummy—key A
from {33) Bubkfield descriptor in the data identifier

LBL (54+1)

1l

cr |
@ |subfield _
1 end df =ubfield on the 1th* position

The csecond part of the Head Record'contains_eome supplementary
information about the Data Pace file, as folleow:

b. ) Supplementary inrormation about the Data Pace file:

IREC(I@1) Date of initialization: DAY

(1ez) MOMTH
1103) : YEAR
IREC(121) Ouner’=s name (in 14 characters)

-
v

Supplementary information

Computer to he ussd for run? TRE-20 MODEL. II ( or equiwvalent )
Uperating system to be wsed: TREDODE wersipn Z.0a January 1, 1991

( or equivalent ? )
This program has been elaborated by VITUKI/RPUDAPEST-Hungary {c)
the 18+th of September 1983

!
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1./ Parpose og the program STEDIT

Thfs Program maintains the Data Baee file containing the basic cha—
racteristice of the etations. The pragram performs ifte tazk in dialogue
mode.  The Ppossible liser’c ancwers are always licted after the auestion
in paranthesis, each af them divided by =lacshes. Default ansuer is
shown in brackets. In Case of entering more than one information in a
tine, an arbiftrary number of spaces zhould be left between them { FREE
CFORMAT )., The User’s ansuwercs are centrolled by the program, and in case
cf error, an error message will be screened before repeating the quec-—
tion. :

The new information enter first in & memary buffer, and by uvsing
ancther command { cee x4 } they can be Trancferred to the Staticn File.

After starting, t+he Program acks for the name of the Station File,
then prompte the User by an » (asterizsk) +o enter command.

2.7 Available commande

¥] Inserfion of thé bacic characteriztice for a new cstatign. ,
- Under the cohtrol of this command the statione (i.e. ths bacic
characlteristice) already being aon the Data Esz=e are protected
agairtet accidental overwriting. : '

i Licsting oof basig charécteriztics cf a =tatiaon.
Entering this command, an =dition of +he basic characterictice
will be produced for the requested station. Depending on the
used-shbcommanw, this liet can be transferred either to the
i digplay (P subcommand Yy or to the line printer { L sub-.
command ), ’
1

[ Leéletion of . a station, from the Station File.
This command resulte +He deletion of the requested station
i from the Station File. . '

* Modification of basic characterictice of a =tation.

! Under the control of this command the current content of the
record of basic{characteristice cen be modified for +he re-
quecsted =tation, The_program displays the Menu containing a11
valfd”tmo*lettEﬂ~Eubtommand5 and’ prompts the User by screen—
ing ¥ lastericsks) +to enter the requected one. '_

After entering : the subcommand, the current value of the app-
. ropriate bacsic.characteristic wilt be screened and the program
asks’ for the modified value. The only possible exit from this
command 1= to t%pe F {dollar?} in the Place of the =z=ubcommand,

*W T Wriitihg new information onto the Station File.’
The command resulte the writing of hasic characteristicis)
“transiting. in memory buffer onto the Station File. The mayi-

i capacity of the transiting zone ic enough to =tore the
“bakic characteristice of cone station,.

*E Emtt_program Wwilh writing,
Thﬁ command reculte the executing of a Write command and the
-control returns to' TREDOS, :

LRI LAY Al e s Dope
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* Exit program wlthout writing.
The contral returns to TREDOS without writing the last conlent
of the trancsiting zone onto the Station File.

Typing ¢ (dollar)—key results, in every case, to eccape the current
command and the line containing the %$ . will be ignored.

3./ Us=ed librariec
STELIE For =structuring the program, different subprograms have
been written for different program parts. These subprog-—
ram=z can not be used in any other program.

MSCLIP  See description in MSCLIEB/TXT

TRNLIB. Qee deccription in TRNLIB/TXT

4.7 Instruction for linkage of the program

v

L&® ‘STEDIT-N, STEDIT, STEL IR, MSCLIB-S, TRNLIE-5-E
S/ Used file in execution of the prégram

HDR/8TN GShtation File

¢
Type of the file: ' direct access
.-Physical record-length? 545 butes
S I/0 manipuwlations j with TRN—sustem
Form of record identifier: XA ! -
Size of key-=ubfield (digits}: 1—-& ! !
Name of key—=subhfield: ) station’ |
_ ’ code |

i

a
3

The program creafe; the following record for each stati
’ i

Record of basic characteristics

- fixed lenﬁth Fecord containing
misxed. (REAL, INTEGER, HOLLERITH) values
logical record. lengthi: &4 words

words ! ko 1@: name of the station fHOLL )
1. to £0: name of the river rHOLL)Y
21 to ¥5: previcus identification of the station
(HOLL
T4H tg BQ: pams of operating ineftitute (HOU L)
31: year of ectablishment of the station
. (IMTD
3Z: coordinate latitude in degrees (INT)
33 to 34: _ mihutes (REAL?
33 longitude in debrees (INT:
35 to 378 miputes (REAL}
38 to 39: elewvation of the station r {REALY
in meters above M.S5.L.
4@ to 41: =ize of the catchment- area {REAL)
in square kmZ ’
4% to 43: distance from the mouth {REEALD

. ©oin kilometers
44 to Hac MNOT O USED
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Supplementary information

TRG—8R MODEL II ¢ or equivalent !

Computer *o be us=d for rumn e
1, 1781

Operating gystem bto e used: TREDDS version Z.0a January

) { @ar equivalent )

Thie program has bess elaborated by VITUKI /BRUCAPEST~Hungary (ol
* the 18th of September 1983
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.7 Purpose of the program RCEDIT

This program enters discharge rating curves from the ley board to
The Data Paze. Data input ic performed in dialogue mode. The possible
User’s answers are always listed after the guestion in paranthecis,
each of them divided hy s=lashes. Default answer is shown in brachkete.
In case of entering more than one data in a line, an arbitrary number
of cpaces should be left between them ( FREE FORMAT ). The Ucer’sz anc-—
wers are controlled by the program and in case of error, an @rror mecoc-—-
&3 will be screened hefore repaeting the auestion.

The rating curves have to be entered in form of water leve] fin CM)
and discharge (in M3/3) data couples., The steady rating curve has to
be elaborated before entering. .

The program can accept 92 different rating curves for each sta-
tion, and every rating curve can have one or ceveral validity peri-
od. The! total number of wvalidity periods ic 990 for a statian.

"The program accepte only cne rating curve for a given period, no
interpolation betuween twb rating curves ic possible. .

A rating curve has to be given at leacst by Z, and at most by 13
data couples; Poth the water level and the discharge have to bhe en-
tered 'ip ‘increaszing  order. After entering the whole rating curve the
Program computes paramelters of a SPLIME-function and =tores them in
the Data Pace. The rating curve will he wvalid only betwden the louwer
and higher water levels ‘gQiven in input, it can not be extrapolated
! for more information ses MSCLIE/TXT- Section SFLIMNE ).

The rating curve and ite cemputed parameters snter first in a
nemory buffer, and using another command ( =ge %4 ) they can be traps-—
ferred .onto the: Data Rase. , ~ '

After starting, the program aske for the used files, then prompte

“the' User by screening an % {astericsk) to enter command. .

| !
L ey

-
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./ Available commands

Ineertion of a new rating curwve,
Under the control of thi= command tThe rating curves prewilou
ly stored on the Date Pase are protected against accidental

oveeruriting,

lListing of & rating curve or the rafing curve dirgctory.

The lict will he edited on the line printer.

Tabulated rating curvee can be produced either for the

entered water level and discharge couples, or by, the given in-
crement of uwaler level.,

Listing of a vrating curve or the rating curwve directory.
The list will be edited on the sdreen.
Thie command has the came effect as the #L command.

Deletion of an exicting validity period from the directory.
Under the controal of this command the rating curve directory
ig! ecreened automaticalliy, line by line (i.e.validity periad?,
and  after each the program asks the User for Deletion. If no
Deletion ic required the screened line can be skipped by

“EMTER key. When all validity period ic deleted for a ra-

ting curve, the use of *W command resulte! the deletion of

the rating curde itself from the Data Bace.

' i
Modification of the rating curwve directory.
. ! .
Under the control of. this command tuwo subcommands can be used:

M-=subcommand ;

Modification of exicesting validity period in the rating curve
directory. ) . :

The rating'curﬁe dirgectary ic screened automatically, line hy
line (i.e. wvalidity period), and after each the program asks
the User for Modification. The User has to enter the whole
modified -period. ' :

N—5ubcommahd : :

Allows the User to enter a new validity period for an exicting

rating curwve. b '

riting new information onto the Data Bace.
The command re=ulte the writing of rating curwve and validity
period transiting in memocry buffer onto the Data EPase. The

. L - - .
‘maximum capaciity of the ftrancsiting zone is enowgh to store one

rating curyve and one wvalidity period.

Exit program with writing.
The command resulte the ewecuting a MWrite command and the

control returns to TRIDOS, i
Exit program without writing. l .
The control returne to TRSDOS without writing the last content
of the trancsiting zone onto the Data Base. ! i

Tuping $ fdollar)-key resultse, in every cace, to ecscape the current
command and the line containing the $ will be ignored.
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3./ Uced librariec
RCELIR For structuwring the program, different subprograms have
been written for'different program parts. Thece subprog—
ramse can not be used in' ang other program.
MECLIR See description in MSCLIB/TXT
TRMILIE See dezcription in TRMLIEB/TXT
4./ Instruction for linkage of the program

Lew RCEDIT-~N, RCEDIT, RCEL.IR, MSCLLIP-S, TRNL. IP~S—E

5.7 Used file in execution of the PrOgYyam

HDE/STN Station file
See description in STEDIT/TYT

HDE/RTC File of discharge rating curves

' Tupe of the file: ‘ . direct accecs

i _ ) Phgsical record length: ] 2546 bytecs

! 170 manipulation: o with TRN-sy=ztem

{ | Form-of record identification: XXX X ¥ XX -

! : Sire of hkeu-subfields (digite): 1-& = =

f ? Mame of keg-subfields: station

! : code RC

‘ No. ' Sea.Mo.

0of RC—-direc
B tory parts
The program ‘creates three type= of record:

8.} Ndhber of lines= (i.e.validitu periods) in RC-directory
) { “RC No.>» = @0 and <Sex.Mo.> = @@

‘- the length of this record = 1 ward.

b.? Record of ratiﬁg curves and 1ts parameters
( <RC Mo.>» .G6T. @8 and <Seq.Mo.> = 88 )

- wvariable length record containing REAL valuecs
if a record cantaine M couples of RC-point with
their computed parameter, the IthH group will contain
RC{3%]-2Y: water level in CM
RT(3¥I-1): diecharge in M3/S
CRCOE3x] )t curvature of RC in the Ith point

~8

+y




HDR /LIRE

by

et

e ' ‘ 127

c.) Record @ RC-directorg pargE

R ( <RC MNo.» 2B .51

- 18 lim= of the Ri-direcaE:
¢ ¥ 1B IMTESQER worde
if <S=m.bo.> = Q! the r
firet Fon lines of the AEE
the oc=tent of & line icillls
word 3= etarting date ofdEN0AY
= : MONTH

IYEAFR
final date cotf@mEdlAY
FOMTH
IYEAR

number of RT
lower limit or @ IHFIN
higher limit of @ IHMNAX

R T

&
[}

word file w=d for tranciting 3

Tupe of thefile: P
Ph'-_-J:EiCEI rasrd lengthi E %
1/ mapipuldion: _ -

Aé . .
MOTIE: thie f£le has to be reccadirct

Tht—% member of recorde nelE

LF

uee
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The easy use af the yating curves 1n & program 1€ ensured by the
SFM function. The follow'ng cample program shows the method of using

thizs Ffunction:

SAMPLE PROGRAM:

1. BYTE P&, JR& _

z. DIMENSION ICE(10), KEYS(13), IR{(5&4),

3. / IBT 38,12y, BR{ZI,12), JRI(SS), JEM(94),
4, / JCEO1@), IDT¢(3), &(31,13), QD(D&)

5. EUIVALENTCE (IPRI(1,1),IB01)), (PR(1i,1),IR4374)),
&. / (HDAY, IDT(1) ), (MONTH, IDT(Z)), (MYEAR, IDT{(3))
7. CALL TRMRDR{ICF,HEYS, IR)

8. IF(ICE{S). EQ.B8) GO TO 1

g. CALL TRMERR(¢LCP, KEYS)

10. STOP : :

1t. 1 CALL DCF(ICPR,KEYS,IR,@,0,M,JRI,JPi,1)

1. DO 2@ MONTH=1,12

13. DO 1@ MDAY=1,31

14, IF{RPGINDAYL MOMTHY .LT. @) GO TO 5

5 'QﬁNDAY,HQNFH}ﬁ@FN(JCB,HEYS,IDT,IBI(HDAY,MONTH))

’ . |

f&. GO To i@ i )

17. - 5 CALL ‘DCP{ICP;REYS, IR, MONTH,MDAY, My JBI, JPa, 1)

17. PO 8 I=1,M 7

18. GD(1)==90@, "~

12, - IF(JRPI(I)E®, ~-999) GO TO 8
0. IF(IJRI(IY.E®,. —998) GO TO 8
21, GD{I)=QFN(JICE,/KEYS, IDT,JRBICI))

22, 8 CONTINUVE

23. 10 CONT INUE
24, 20 CONTINUE

Lines 7. to 14, providelthe-mater levels from the Data BRace
¢ for more information cee STAGES/TYET ).
The NYEAR variable and JCP array are szet in the program part

before the Line 15.
Line 15. converts fthe daily water level tp discharge on the date

given in IDT array. JCBE arrjay contains information concerning the

rating curve file. KEYS array will bBe unchanged.
Lines 17. to 2Z. convert all water level of the day to discharge,

Wl array will contain -%@0.Q@ in case of no cbservation at a time ctep.
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Cupplementardy Intormation

Computer +o be uzed for run: TRS—20 MODEL I1 ( or equiwvalent

Operating sycsftem to be uwused: TESDNOE version Z.@0a January L1, 194:
' { or eauivalent ) ’

Thise program has been elaborated by VITUKIABUDAPEST-Hungary {(c)
the LQth of Seplember 19833
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L./ Purpocce of the eorogram STAGES
This pragram enterc water levels from the key board to the Data

Pase. Data input ic performed in dialogue mode. The poscible tleer’c
angwers are alwvaye listed after the ‘question in paranthesiz, each of

them divided by =lashec Default ancwer is shown in brackets.
In case of entering mcre than one data 1n one line, an arbitrary number
of =paces zhould be left between them ! FREE FORMAT ). The User’c anpc-—

wers are controlled by the program and in case of Brror, an error mess-—
age will be screened hefore repeating the quection.

The program can work in two modes of operation:

~ in IMNSERT mode new data can be entered and-

- ip MODIFY mode existing datsa can be modified or deleted.

Water levels have to be entered in centimeters ( CM ). The program
checks first the input data for lower and upper limite,: thern the diffe-
rence between the input data and the immediatly preceding.one for the
limite relative to the differences. »

Data can be entered. and stored in four different time steps, depen-
dingﬁonrthay%TIME.STEP_CODE’ cho=en by the User. The poscible TIME
STEP. CODE=. are the followinge: ' S

] for DAILY
1 LB
2 307
3 15°

In caze the frequency of ocbservatione changes in time the most app-
ropriate time step has to be chosen and data can be entered at the time
of obzervation ( with & precicion of 15 minutes ), The other time steps
are to skip by ENTER key. ]

The.program- can accept QUALITY CODE for each data. This is not pro-
duced by the prbgram it=elf, it ic the User’c duty. The program recag-
nises the following GUALITY CODEs: .

blank  “for Correct data

Do Doubtful data
E. Estimated data
U Unuesable data

The input data enter firet in a memory buffer and in & vorking
file ¢ HDE/UWRK ), and using another command { zee *¥W ) they can be
transferred onto the Data Paze.

After starting, the program aske for the used files, then prompte
the User by screening an #. {asterick) to enter command.
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=,/ Availlable command=s
+] Insertion of rnew water levels. -
Thie mode of cperation protects the data alreadd being on

the Data Lase against accidental overwrifing.

*M Modification or Deletion of water levels.

’ Under the conlrol of thic mode of operation existing dats
can be corrected ar deleted. The program mahkes auktomatic time
ctep, data by data, and if no correction is required the
screened data can be =kipped by EMNTER lrey. The D’ subconwmand
deletes not only the ecreencd data but each aof the current
day. In case the time step i= to be changed, the whole dayg
nust be deleted firet with D7 subcommand, then the new Lime

ctep and dats can be incerted weing *I command.

¥ Write new information onta the Data Racse.
T The command resulise the writing of data tranciting inm memory
" huffer  and on the work file onto the Data Paze. The maximum
capacity of the transiting zTonecs is enouwgh Lo ctore all data
of one yearr £ within 19 minutes ).

CEE Exit program with writing.
The command rme=ulte the executing a Write command and the

cantrol returns to TREDGE,

P RO Exit program without writing.
The conmtrol returne to TRSDOS without writing the last cont-
ent of the transiting zones onto the Data Base.

”;Tgpiﬁé-$_(@§llar)—keu recultis, in every cace, to escape the currenf
rommand and the dline containing the % will be ignored. -

.
e

 Used libraries- _ : '

C8TGLIR For structuring the program, different subprograms hava
been written far the different program parts. These sub-
programs can not be vweed in any other program.

MSCLIE See description in MECLIERSTXT
TRMLIE See description in TRMLIBATHT
4./ Instruction for linkage of the program

LS0 STAGES—M,STAGES, STGLIPR, MSCLIP-8, TRMLIE-G-E

I
i
| i
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5./ Used files in erxecution of the program
HOR /8T Station file
Spe description in STEDIT/TXT

HDR/SGYW Current data file of water levels

Tuype of the file: ¢ direct access
Fhweical roecord lengthe #5856 bytecs
1/ manmipnlation: with TRN—-sy=tem
Form of record identification: NEEX o XX Y
Sizre of key—subfislde (digitel: 1-& 3 4 =
Mame of hkey-subfielde: station
code cstack
Mo. yegr
type
The code ﬁf_data type i= et to 16 in the prodaram.
A4 Qee PLOCHK DATAT NDTYFP )
The Program_creates two types of record:d
a. ) Recor¢g of daily data of a year { <etachk No.>r = @@ )
- daily water levels in CM 1 to 372. wordes

31 # 1% INTEGER words
initiall ~ - jue: -293
code for micszing data: -97Y
if more thaﬁ one data exists for a dauy,
the appropriate word contains:
dcetack No.» ¥ 10 + <time step codel,
where Wstack Mo.> is the number of the stack
containing. data for *this day.
—.qgquelity codes for daily data 374 to 559, words
a1 o+ 12 BYTES
initial valus: blank
rode for missing data: blank
if more than one data exiets for a day,
the appropriate byte containcs:
-IMTY <etarting addrecsr 7/ 24 ) - 1
where <ctarting addrecs=>» is the starting
pomition of the data for thice day in the st
- time of dailg ebzervation
bute left: hour
hyte right: minute
- control words S48 to
for- CMP and DCP subprograms ‘

b, ) Record of compacted water levels and quality codecs
/8 T ACK/ ( PEE .LT. «<stack No.> .LE. 3&& )
- length of Cgmpacted 1. word
water level block in words

- length of compacied Z. word
quality code block in words

- compacted water ‘levels and
guality codes -

A
Bl
c

240. words
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HR/WREE  word: fi1le used for trancsiting the input data
Tuype of the file: direct access

Phycsical record length: _256 buytes
170 manipulation: : FORTRAN I1/0

NOTE: this file muct he reset to rero before ite firet uss
The: pumber of records needed = 0@ ‘

Data are compacted on the Data Pase due to the limited capacitw
of the available data sltcorages. The operation of compreszsion and 1te
inveres are done by the help of =pecizl subprograms ( for mores informs-
tion see MSCLIE/TXT Y. The fellowing sample pragram shows the method of
veing these zsubprograms:

SAMPLE FROGRAM:

EYTE B, JBG

L. |
7 DIMENSION ICR(1@), KEYS{13), IE{S&4),
3. / | CIRI(31,12), BO(31,12), JBI(9s), JRR(FS&)
4. EQUIVALEMCE (IRIC1,1),IBC1)), (BO(1,1),IB(374))
5. CALL TRMRDR{ICE, KEYS, 1B)
6. IF(ICE{S).EQ.@) GO TO 1
7. CALL TRNERR!ICE, KEYS)
8. ET0P :
9. 1 CALL DCP(ICR,KEYS, 1B, @, @y M, JEI, JEG, 1)
10 c DO IR O MONTH=1, 12
i1, DO 1@-NDAY=1,31
P IF (BG{NDAY, MONTH) LLT. @) G0 TO S
13. L Gn TO i@ ' .

14, 5 CALL DCP{ICR,KEYS, IR, MONTH,NDAY, N, JET, JB&, 1)

»

15. 1@ COMTINUE
1&. 2@ COMT INUE
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Line 9. reads the record of dzilu data of the wgear giwven in KEYE
array. ICE and KEYS arrage are set 1n the program part betuween

Line 4. to Line 5. . ; .
Line &. transfers the control to the label 1 in casge of correct

reading. Otherwice the program =tope via Line 7. to Line 8.

Line 9. rectores daily data from 1B array ( compacted input ) and
outpute them in IP. Since the fourth and fifth parameters are @ the
arraye ICP, KEYZ, JBI and JR® are not used. N will contain the ftime of
obuervation valid for the whole year. The lasy parameter indicatec
the type of comprececsion of IR array in input.

Line 12, tran=fore the control to the label & in gase there is more
than one data for the dayg MNDAY of the month MONTH. Otherwice :
TET (HNDAY,MONTH) contains the water lewvel and BERINMDAY,MONMTH) the auality
code of the given day

Line 14, restores all dats of the dzag RDAY of the month HQNTH from
the appropriate STACK to JRI- and JEBE® arrays., M will contain the number
of dats in JPI and JE@ { M = 24 or 42 ar 945 ).

4.7 Supplementary information

Computer to be need for run: TRE-80 MODEL 11 { or eauivalent )
Opeyrating sycstem to De used: ‘TRZDOS veresion & @a January 1, 181
. { or equivalent )
Thie pyoagram has been elaborated by WVITUKIZPUDAPEST-Hungary {(c)
the 10th of September 1983
1
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1./ Purpecse of the program PRECIP

Thic program enters precipitations from the key board to the Data
Pace. Data input is performed in dialogue mode. The poscible User's
ancuwers are alwaye licted after the auestion in paranthesis, each of
them divided by slashes. Default answer ie¢ chown in hbrackets.
In case of entering mcre than one data in cne line, an arbitrary number
of epaces should be left betwsen them | FREE FORMAT ). The User’s ane-
vers are conitrolled by the program and in cace. of error, an error meEse-
age will be ecreened before repeating the question.

The program can worlk in two modes of cperation:

- in IMBERT modeg new data can be entered and

— ip MODIFY mode exieting data can be modified or deleted.

Precipitationz hawve *o be entered in tenthe of millimetere. The
program checkes the input date for upper limit given by the Usar.

Data can be entered and =tored in four different time steps, depen-
ding on the *TIME STEFP CODE® chosen by the User. The possible TIME
STEP CODEE are the followings:

@ for DATLY
1 &@°
z z0°
3 15°

In cace. the frequehcu nf obz=ervatione changes in time the most app-
ropriate time step has to be chosen and data can be entered at the time
of Dbservation ( with & precizion of 1% minutes ). The other time gteps
areto skip' by ENTER key. ; .

The program can accept QUALITY CODE for each data. This 15 not pro-
duced by the Programn iteelf, it i= the User’s duty. The program vrecog-
niees the fpllowimg GUALITY CODEs:

fblénﬁ for Correct dats |
D . Doulktful datas
E Ectimated data

U Unucabhle data
The input data =snter first in a memory buffer and in a weriing
file ¢ HDR/WRK ), and u=ing another command { =ee *W ! thewy can be
tranzsferred onto the Data Bacse. -
After starting, the program aske for the used files, then prompics
the User by cscreening an ¥® {asterishk) to enter command.
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2./ Avallable commeands . .

4%l Imsertion of new precipitations
) Thise mode of operation profecfs the dafa already being on

the Data Fase againest accidental overwriting.

*M Modification or Deletion cof precipitations. -

' Under the control of this mode of operation existing data
can - be corrected or deleted. The program makese automatic time
etep, date by data, and if no correction ie reauired the
screened data can be skipped by EMTER kew. The D' subcommand
deletes not only the screened data but each of the current
davy. In cacse the time step iz Lo be changed, the whole dad
mist he deleted firet with D’ subrcommand, then the new time
ctep and data can be inserted ueling ¥1 command.

.

L Urite new infoarmation onto the Data Pacse.
The command resultcs the writing aof data transiting in memory
buffer and or the worl file onto the Datza Base, The maximum
capacity of the ftransiting zones is enough to =store all data
of one year { within 15 minutes ),

*E Exit program with writine.
The command results the executing & Urite command and the

control ?‘E“ELU"HE- to TREDDS.
T ¥x% T Exit program without writing. : . g
The control returns te TREDOS without writing the last cont-
‘ent of the tﬂansiting zones onto the Dats Bace.
Tuping $ {dollar)-—key e=u1t_,_in every cacey.-.to escape the current
cammand and the’ line containihg the $ will be ignored.

3./ Used librarigs
- PRECLIE For structuring the program, different cubproarame have
been writtgn for the different program parts.. Thesze =sub-
programs can not be uvu=ed in anyg other program.
MSCLIE Cee de&cription_in'MSCLIBITNT
TRMLIPR See dezcription in TRRNLIE/TET

4,7 Instruction for linkage of the program

LE8@ PRECIP-p, PRECIF, F’HCLI}_’,FICCLIP 1 TRNLIP-5-E
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5./ Used files in execution of the program
HDE/STM Station file

Sew deccription in STEDIT/TXT

HDB/PCH" Current data file of precipitations

&

Type of the file: direct accencs

:Phu=1cal record length: ¥5¢4 bytes
I/0 manipulation: with TRN-sysitem
Form of record identification: XYY XY XXX XX
Sizre aof kewy—=suhfielde (digite): 1—& =3 4 : by
MName of hey;subfielde= etation
: code ctack
Ma. yegar
tupe
The code ofhdata type ic set to 0 in the program.
“('ﬁEéZBLOCH DATA: NDTYP } .
. B |
The program createc two tuypes. of record:

2. ) Record .of: daily data of & year ¢ <etack No.> = Q@8 )

- dailu pkecipitaticnf in tenthes of MMM 1 to 37Z. words
I1 % 12 INTEGER worde :
initial! value: —-998
code -Tor miszging data: —-999
code for rain in trace: —1800Q
if more than one data exists for a day,
{' the appkopria+e word contains
© <stack No.» * 18 + <Jtime =fep codes,
. uwhere <etack Ne.r is the number ‘of *he stack
confa1n1ng data for this day .
- quallty codes for daily date 374 to 559. word=s
21 % & BYTES ' ’
initial walue: blank
code for micssing dats:! blank
“if more than one data existe for a day,
the appropriate byte containes:
-INT{ <starting addrecsex / 24 ) — 1
where <ctarting addreccelr is the s=tarting
poc=ition of the data for thi=s dxg in the stach

- time of daily ohserwvation 550, word
firet bytesd hour
csecand byte!: minute .

- control words - ' 5461 to 584. words

for CMP and DCP =ubprogramr

b.) Record of comch+ed precipitations and auality code

desg
/8T ACK /| ( @00 .LT. <stack No.» .LE. 386 )
|
- length of compacted ’ 1. word
precipitation block 1in words .
- length of compacted , 2., word
quality code block in words ' .
- rcompacted precipitations and .3 to Z240.words

quality codes
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HOE/WRK,  work: file uveed for transiting the input data

' Tupe gf the faile: direct accecss
Fhu=sical record lenath: »5& bytrecs
I1/0 manipulations: ' FORTRAM 170

MOTE: thie file must be reset to zero before ifs first use
The number of recorde needed = 309

Data are compacted on the Data Rase due to the limited capacituy
of the available data ctoragee. The operation of compression angd ite
invers are made by the help Df_ﬁpecial csubprograms ( for more informs-
tion see MECLIR/TXT ). The following sample program zhows fthe method of
usinpg these subprograme:

SAIMPLE, .PROGRARM:

1. EYTE PQ, JER

Zu, oo . DIMENSION ICR(1B), KEYS{13), IB(3&4), -

3. / ' IEI(31,12), BR{I1,12), JRI(%&), JRO(TL)
4. EOUIVALENCE (IRI{1,1),1R¢1)), H{BE{1,1),IR(374))

CALL TRNHDR(TCB,HE?S’IE)

6. IF(ICR(5).ER.@) GO TO 1

7. CALL TRHMERR{ICE,HREYE?

a. STOP :

9, I CALL DCF(ICELKEYS, IR, @, @, N, JBI, JB&, O)

10. Do .20, MONTH=1,12

1,4, DO 10 NDAY=1, 31

12, TF (P& (MDAY, MONTHY .LT. @) G0 TO .5

13. G TO 1@ . . _

14. 5 CALL DCF{1CE,KEYS, TB, MOMTH, MDAY, My JBT, JBG, @)

15. 10 CONTINUE
16. =0 CONTIMUE




139

the record of dailiu data of the year giwven in HEYZS

Line 5. resxds
hetween

array. ICP and WEYES arrays are et in the program part
Line 4. to Line 5.

Line &. trancfers the control
resading. Otherwice the program stops via Line 7. to Line 8.

Line 9. rectores daily data from 1B array { compacted input ' and
outputs them in IB. Since the fourih and fifth parameters ars @ the
arrages ICPE, KEYS, JBI and JEB2 are not weed, M will contain the fime of
chueervation valid for the whole year. The last parameter indicates
the tupe of comprescsion of IR array in input.

Line 1%. trancferes the control ta the label 35 in
than one data for the dag MDAY of the month MONTH. Otherwice
IPT (NDAY,MONTHY containe the precipitation and BG(NDAY,MOMTH) the aua-
lity code of the given day. '

Line 14. restorese all data of the day MNDAY of the month MOMTH from
the appropriate STACK to JEI and JBEQ arrays. M will contain the numb=r
of data in JBRI and JEG ( M = Z4 or 48 or QL Y.,

to the label 1 in case of correct

cace there i more

&L/ Supplgmentara information
Computer to be used for runt TR2-g6 MODEL II ¢ 'or eauivalent )
Operating system to be used: TRSDOS vercsion Z.0a January i, 19231
{ or equivalent )
This program has been: &laborated by VITUKI/BUDAPEST—HungarH {c)
the 10th of Séptember 1983




140
t,,/ Purpose of the proagram HDECPY

This program transfers data records from the Current data file %o
thé Archive file, or, if necessary ( data correction needed on the
Archive file ), from Archive te Current file. In addition, HDBCPY can
enecute tranzfer between Current to Current and Archive to Archive file
too. The program performs ite task in dialogue mode. The poseible
cer’e answere are licsted after the question in paranthesis, each of
them divided by =lashees. Default ancsuwer is alwads shown in brachkete. In
cace of entering more than one numerical information in a line, an ar-
bitrary number of spaces cshould be left between them ( FREE FORMAT ).
The Uszer’s answere are controlled by the program, and in case of error,
an error messade will be screened before repeating the auecstion.

The Current data file haz te contain station—-year recordte) of the
current year. The recordise} are not 1In compacted form on. thie file.

CWhen the data processing of the current year i=s terminated ( all data

" pf the year are input on the file J), the recorgi{e) have to be trancs-~
ferred onto the Archive -data file. On this file the station—year rec-
ord(s) are in compacted form. A sample program i shown in‘STAGES/TXT
for read data either from the Cerent or the Archive file.

After starting, the program asks for the transfer conditions and
executes the transfer. Once the trancsfer is terminated, the program
acks for new transfer pﬁase. If no new trancsfer phase its required,

the program ctops.

Y

I.4 Used libraries

|
|
Z. ¢ Available command j NOME
|
I

MSCLIP See description in MSCLIB/TXT
: | j
TRNLIE  See :description in TRMLIE/TXT

4,7 Instruction fbrﬂlinkage of the program -

L8@ HDBCFY—N,HDRCPY, MSCLIP-&, TRMLIB-S-E

5.7 Uzed filecs in executicn of the program

The program works with two files { zource and destination !y, wich
hawve ta have four =uhbfielde in their data identifier. These subfields
are the followings, in order:

- station code from 1 to & digits
- =stack number 3 digite
- yegar ' ' 4 digite
- type of data & digits

|
1 .
The code of data tgpo is’fixed for each type pf filegy, as follow:

1@ i= used for Cu%ment Water Level File { HDE/SaGW )
11 Archive Water Level File { HDE/STG )
e . Current Precipitation File ( HDR/PCW ).
71 Archive Precipitation File { HDR/PRLZ )
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Surpplementary 1nformaiion

o

Computer to be used for.runs: TRE-2Q MGDEL Il { or equivzlient )
Uperating syctem to be wusesd: TREDOE wveresion Z2.80a January 1, 193,
: { gr eaulivalent )

This program hac been elaborated by VITURI/PUDAPEST-Hungary (¢
the 18th of qcptember 1983
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1./ Purpo=e of the LIST programs ,

These programes edit yearly or dally tables of water level, dis-
charge or precipitation data., The edition table can bhe output either
on the dizplay or on the line printer according to the Ueer'e re-
auest, The licsting eprograme can recognise the two types of data
file ¢ Current and Archive - for more information zee HDECPY/TXT )

The listing gprogram pachkage contains the following programs:

LSTSTG edites yeszrly or daily tables of water levels accor-—
ding to the Uzer’s reauwest (D or A subcommands ).

LSTLCD edites yearly tablecs of diécharges.

LETDCA gdites daily tabhles of discharges.

LSTPRC ediftes yearly or daily taglee of precipitétion data

according to the Ueer’'s requecst ( D or A subcommand ).

_ The programs LSTSTG, LSTDCD and LSTDCA use uniform signs,
ags follows: : ;

blank for the ihéxggtant days { for example: 31. Februaryg ).
-——= for the HIQSFNG data {-internal code: —-999 ).
. |
R for the day or time step, where no data 'has been ente-
, :
red uet ) { internal code: 998 1,

The program LETPRC ucges Emme.ﬁore cign according to the special
requirements of the data:

; ; A
blank . for the inewxistant dayse and
for NO RAIN on the -day - :
Con T | ‘
.0 : for FAIN TN TRACE on the day ( interpal code: =160 ).
Z./ Available command MORE

I.7 Used libraries
LSTLIP For etructuring the progsrams different subprograms have
been written for the different parts of. each program. Thess
eubprograms can not be used in .ang other program.
MSCLIP See decscription in MSCLIBATXT
TRMLIE GSees descriptﬁun in TRMLIB/TXT
i
i
f
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4,7 Inetruction for linkage of Lhe Erograme
For thez program LSTSTG:
L8O LETSTG-NM,LETSTG, LSTLIRP-S,MESCLIZ~-5, TRMLIP-S-F
Foéjtﬁe-prog%am LETDCD:
L3 LSTDCD%N,LSTDCD1LSTLIB~S,HSCLIP-E,TRNLIB“S*E
For the program LSTDCA:
.8 LSTDCA—N,LSTDC&,LSTLIB—E,HSCLIBmﬁ,TﬁNLlE—5~E
For the praoaram LSTFHC:

LB LSTPRC-N, LETFREC, LATLTE-S, MSCLIR~8, TRNL IR-5-E

in

Uzeé'files in execution of.the Programs

HDB/STN Station file
Sea &egcrintion in STEDIT/TXT
Thig file iz u=ed by each listing gmrogranm.

HDE/8GU -- Current data file containing water levels

) | éee description in STAGES/TXT . o

.}hie.file c%ﬁ he uveed by the f61}owing programs?
LSTSfé, LSTRCD and. LETDCA

HDE}STGlHArChiVe\ﬂata filejﬁontaining water levels
-For meiye Enfqrmatian about Archive fileg ces HDBOPY/TXY
Thi=s file caﬁ‘be used by the following programs:
LETETG, LEfDCD and LETDCA

HOE/RTC Rating Curve file

deccyiption in RFCEDITATXT

Se

it

This file ic fto be used by thé'follomiﬁgﬁprograms-
LSTDCD sndl LSTDCA
HDR/FCW 'Current data Tile contzaining precipitations
| See description in PRECIP/TXT . r
This file can he qséd by fhe following program:

LSTPRC
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HDE/PRC  Archive data file corntaining precipitations

For more information about Archive files =ee HDRCPY/THT

This file can be used by the fol lowing program:

LSTPRC
Supplementary information

computer to be used for run: TRe—-g@ MoDEL IT ( or equivalent )

TREROS wercsion Z.@0a January 1, 198}

N ( or eauivalent )

elaborated by VITUKI/BUDAFEST-Hunaary (c)
the 10th of September 1783

Hpoarating system to be ueeds

Thiz program has beamn
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PROGARM USERS

1./ Purpose of the program

Analysis program ( U ) can process some desired data for & particular
station ( Obs. well ) and tor a particular year. lhe program can meet
the following needs ot the users:

1.
S
4,
5.

the

Listina ot basic characteristics of a station ¢ Uhe. well ).
Listing of groundwater level data ( rauw data ).

Listing ot grounduater level data ! missing dota estimated ).
Computation of =ome statistical parameters.

Determination ot cignificant harmonics of data.

program first asks the user to enter desired station number and

ugar of analusis. It then retrieves baszic characterictic of the statiom
from HDE/SIN and water level data from HDB/S5GH. If missing data is
present, the proaram sendsz the raw data in subroutine MISS to estimate
missing data. When estimation is completed, the program then save the
refined data in HBD/DAI file and =how a screen dicgplaving the Usres
Main Menu, whence following the USER'S GUIDE user csn have his needs.

<./ Available commands in Main Manu

1

L PO ]

Listing of station characteristics on screen and:soar Printer.
Listing of raw data on screen and/or printer.
Listing of refined data on screen andsor printer.
Listing ot desired statistical parameters,
Listing of sigenificant harmonics

3.7 Used Librariesz

USRLIE - for processing desired processing of the data.
MSCL1E ~ for micscelleneous ProCessings.
TRMLLIR® - for reading in data from Data Pase tiles.

4./ Inztruction for linkage of the Program.

LB@ U-N, USER, USRLIE,MSCLIP-S, TRNLIB-S-E

5./ Used files in the execution of the program

HDB/GIN

Data Base file containing station characteristics

HDE/SGW & Data Bace file containing water level data of the station.

HDB/DAT

Data file where refined data is saved.

&./ Parameters
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FL.1 Array containing station file name

Fl2 Arrvay containing water level file name

FL3 Arraw containing Data file name where refined data
. is zaved :

KST " Array containing digits of station number

NYEAR Year of analysic )

NST Station number

NREC Record number ( of HDB/DA1 ) where data is saved

7./ COMMON field(s)

/RAWDAT Y RX Array containing raw data
fDALAINY See description in section "DATAIN®

8./ Called subprogram(s)

DaTAIN
MISS1
LETS | I :
15T ‘
S1A

HARM : |
PERMI )

Z2.87 DESCHIPTION OF SUBPROGHANMS OF U RS LI B LL1PRARY
_ . | )
2.1/ DATAIN ¢ NYLAR, KRETy RX ) ! ! .
Called subproaram(s) i
Reading in- station data { basic charateristics of station )
and water leval data from Data Pase files FL1. FLZ ¢ HDBE/STN

y HDE/SGW )

Farameters
NYEAR Year of analusis

K5 Arrad containing digits of station number

RX Array containing raw data

ICE Control block for Water level file

JCH Caontrol block for Station file

KEYS Array containing keu elements

[BUF Array containing water level data ( including
quality code data ) ‘

IE Array containinguater leve] data excluding

auality code of data )
NDAYS Array containing nos. of dTgs in month ot a
given uear

. COMMAND fields

fDAVATM/ ¥ Array containing water level data
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IB Arrad containing 64 words of station data
{ basic characteristics of the station
words 1 to 10 Obs. Well No.

11 to 20 ¢ Location of the well
N Z21 to 25 ¢ 01d noy 1if any
26 to 40 ¢ lype ot Well
31 ¢ Availabilty of records
J2 s Coprdinate latitude (deg) IN!
33 10 34 ¢ (min).REAL
) 45 @ Coordinate longitude {(deg), IN?
3& to 3¢ ¢ (min),REAL
- 38 to 39 ¢ Elevation of MP above MSL
48 to 41 @ Height of MF trom GL
42 to 43 ¢ Vepth of Ubs. well below GL
44 to &4 ¢ Not used
N
JS}‘\\_ Arrau containing digits of station number
DAY  Arrau containing date ( DAY ) ot each data
MONTH Arrau containing date{Month) of each data
YEAR Year of analusic
NT1OTAL  {otal number of data in the year ( 52 to 33 }
NMS Nos. of migsing data

212/ LSTSTN

Purpose of the program .
: Listing of basic station characteristics on screen/printer

-

Parameters

LO Logical unit number for writing

COLAMI  Fraction of the coordinate latitude of the station
{ minute ) _

COLOMI  Fraction on the coordinate latitude of the station
{ minute )

ELMPSL Elevation of MP above MSL

ELMPGL Height of MP ftrom ground surface

UEPTH Lepth ot Dhs. well below ground surface

COMMON field(s)
/DATACHM/ See description in section "DATAIN"

dalled subprogram(s)
PERMIYT

J.JI LIST {(INDEX )
Purpose of the subprogram
Listing water level data {(raw data and refined data ) on

screen/printer,

Parameters
INDEX An integer whose assiagned value determines whether

{3
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vaw data or refined data is to be listed.
INDEX = @ for listing of raw data
INDEY = 1 for listing ot retined data

Lo Logical unit number for writing

COMMON fieldts]
FRAWDAT/  RX Array containing the raw data
/DATACMY P Array containing the refined data
See description in section  “DATAIN®

Called =subproaram(s)
FERMILY

2.4/ MIGSL

furpose of the prngram‘.

Ezctimation of missing data 91ther by Splxne it interpolation
or by weighted-average method.

Farametere |
NE ‘Noe of data taken before and after missing data
to pass Spline-function. 5
NESC Sep description in section  "NMISE® |
iE Arvaw containing independent variables through uwhich
the Spline-function is passed.
Yy Arrauy containing dependent variable through which

the Spline funtion is pascsed.

COMMON field(s) ‘ - |
/DA1ACH/ - See description in section TDAETAIN" t

Callied =ubprogramis) ]
NMISS ' .
MISS?
SPLIN

2.5¢ SPLIN (X, Y My XINT,YINT)
Purpose of the subprogram

Passing a Spline funtion through & set of points ( XY}
to estimate an intermediate ppint { XINT. YINI )

Parameters
4 Array containing the independent variable
Y Array containina the dependent variable
M Nos ot points .
XINY An intermediate abscissa in X arrau
YINT An intermediate ordinate in ¥ arrau
C Arrau containing coefficients of spline functxon.

COMMON field(s) NONE

Called subprogram(s}
SPLICO
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2.6/ SPLICO ( X,¥,MsC )

Purppnse ot the subprogram _
Computation ot coetficients ( { — array ) ot spline function.

Parameterc

Ne¥yeMy C Spe deccription in section “SPLIN®
D.FPysEsAyEy L Auxillary array required to compute € arvay
COMHON field(s) MONE
Called subprogarmi{s) NONE

HHMISS (NESC)

Furpose of the subprogram
Vetermines whether missing data can be estimated by Spline-fit
interpolation. '

Farameters ; .
NESC An integser whose value determined by the subprogram
indicate whether mis=ing data can be estimated by
Spline-fit interpolation. ‘
FS Arrau containing pdsitinns in the X arrauy wheve
data is missing
Nt lotal number of missing data

!
COMMON field(s) - o : _
/DATACM/  See descri}tian in section "DATAIN"

Called =zubprogram(s) NONE

2.87 MISS2
Furpose pf the program
Estimation of missina data by weighted-average method

Parameters

5T fine dimensional array containing station numbers
whose micsing data.can be estimated bu this
subprogram. ' ‘

RST fwo-dimensional arvay containing neibouring statians
[ related each of {he 8T =tation for estimating
missing data 1-

SIBGE lwo-dimensional ar#ag containing distences between
ST station and reliated RST cstation and also
distences between tonsecutive RST stations.

1] array containing area elements formed by SIDES
FACIOR Arrau containing weighted tactor of RST stations.
XH . lemporary one-dimensional array containing data

ot a RBI station.
%5 lwo-dimensional arrau containing all data of KS!
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stationz for a particular S) station.

NSIDE iotal number of RST station for a particular ST
etation.

MNST Station number

COMMUON field{g)
fDATACH/ bee description in section  “DAtAIN®

Called =ubprogram{s)
' DATALN
FERMI
SPLLSTHN
AREA

2.97 SPLSIN ( NST , IST )

Purpose of the program . ) o
Bpjitting a station number into three digits contained
in an array ’

Parameters
NS1 Station number say 24
157 Arvau containing diagits ot station number L B,2:4
tor station 24 1

COMMON fieid(s) WNONE

Called suﬁprogram(s) NONE

2.18/ AREA (AE,CyDyK)

Purpose;of ths subprogram

' : Computation of areas of 3 traingle from three sides and to
split thi= area into two parts which the line drawing trom
the vertex ( 81 station ) perpendicular to the opposite
cide ( joining two consecutive RSt =tation ) divide thiz
area . Ihe divided areac in contained in D arrad.

Parameters
.M E L three sides of a traingle.
b Area containing elements of areas bu this suhprogram.

It is obvious that total number of elements in D
array is b x ¥ = 1z ,

k Fosition in the RST station for which elements of
D arrau i=s computed.

COMMON field(s) MNONE
Called subprogramc NONE

2,11/ PERMIT
Purpose of the subproaram " )
~ lemporary of cessation of execution of the Progranm., f}




I he subprogram writes on the screen the meszage
* Press ENTER to continue ' and at the same time
acke to enter data tor an integer NCONI. pressing
. ENTER assigns a value zero to NCONT and the execution
of the program resumes.

COMMON field(s) MNONE

Called subproaram(s) MNOME

Furpose of the subprogram ) . ‘
Computation of some basic statistical parameters.

Farameters _ _
' NCHOTL  Integer number indicating choice of the parameter
AMA Mawimum value in the X arvrad.
EMIN Minipmum value in the X arrad.

: RAHGE Range ot fluctuaticon t ¥Max - XMIN J
; AMINGL Depth of lowest levei from arcund surface
s Standard deviation of the dats
VAR Variance of the data
i
CORMON field(s)
i FDATACM/ See description in section "DAaTAIN®
Caéled Eubprogramtﬁ)
! FPERMIT

2.13/ ADDRES ( NST, NYE&R, NREC )

Pur pose of the subprogram
Compute record number { HUOB/DAT file ) in which retined dats

1z saved
Parametérs
RST Station number
NYEAR  Year of analu=is
NBEC Record number
P

COMMON tipld(s) ' ROHNE

Called subeprogramis)  NOHE

2. 147 HARM

Purpose ot the subprogram
iz program was originallu intended for harmonic analusis

[aa
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of the data, Due for memory deficit -the subprogarm has been
isolated as a separate progarm and is named as HARM. The
rrogarm HARM and its éubroutines are dezcribed in the next
article. 1he purpose of this subroutine is just to intorm
the user what action to take tor harmonic analusiz of the

" data.
Parameters RNORE
COMMON field(s)  NONE
Called subprogarm(si NONE
.1/ HARM

Purpose of the proaranm .
Determination of sianificant harmonics preszent in the )
reriodic component ot the data.

Farameter(s)

X Array containing the grounduater level data.

AHMP Array containing amplitudez of the harmonics

PHA Arrag containing the phases ot the harmonics

iy B Auxillaru array required to compute AMP and

PHA array :

H Periodic component computed taking a number of . -
' harmonics ( 1-26 ) taken as sianificant.

XXM Auxillary array used in computing H array

RES Array containing sum of residuals ( stochacstic

component ) for all possible number of significat
harmonics ( 1,243......,26).

FyDP, DDP Auxillary arrays used to determineg signiticant
harmonice by araphical mathod.

5% Sum ot X array
SXx S5um of =guares of X arrau.
5 Standard deviation aof ¥ array
VAR Variance of ¥ arrvau -
COMMON field(s)  NONE

Called =ubprogarm(s)
ANALYS
ADDRES

J. 2/ ANALYS {Ny X}
Furpose of the subprogram

Analysis ot the stochastic component computing standard
deviation, variance, skewness coetficient, excesc
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coefficient.

FPerameters

X array containing *+he stochastic component
h Moz ot data 1n the array - :
S¥ Sum ot the arrauy
Bax S5um of zauarez of the array
S Standard deviation ot the array
XMEAN Mean the array
s Skewness caetticient of fhe array
CE Excesz coetficient of the srray
COMMON field(s) - NONE S

_.Called. suppragramis) .. . MONE .. . .. . .-

3.4/ ADDRES ( NST, MYEAR, MNREC )

' |
Furpocse pf the Eubprogrqm

Find the address of the record { record no. } in HDESDAI
where refined gﬁoundwater level data iz maved.

I'his subprogarmfia ideqtical to that described in
article 2013 '
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. SAMPLR RRSULTS *

Bacic characteristics of station

OBSERVATION HWELL WO = MYMENSINGH-73 F{M-B73)

0id No ( if anu ) : MY-9B

Location (Village 1 3 PANGARA

Tupe ot Well t PIEZOMETER

Depth of Well : 39.014 metre

Elevation ot MP : i4.57% metre above MSL

Height of MP : 1.14B metre above GL

Latitude 3 24 deg 32.5 min / Longitude : 98 deg 23.5 min
Availability of records { since ) & 1978

Si. DATE OF WATER LEVEL = DATE OF "WATER LEVEL
NO.  OBSERVAIION  FRGM MSL{im} MO, ORSERVATION *FROM MSL(m)
1. 7/ 171988 9. 347 27. 1/ 771980 9,262
2. 14/ 171989 9.21% 8. 14/ 7/1940 9,39z
3. 21/ 171980 9,082 29. 21/ 741980 9.492
4. 28/ 1/1980 8.882 38. 2B/ v/1980 9627
5. 47 271988+ 8,732 - 31, 4/ B/1980 g.752
&. 11/ 2/1988 . B.5@Z - 32, 11/ B/19BB | 9.87%
/. 1B/ 2/198@ 8.322 43, 1B/ B/198k 10,622
8. 25/ 2/1980 ©  8.042 34, 25/ 8/1986 10.232
9. 3/ 3/1980 7.842 as. 1/ $/1980 10, 262
19. 1@/ 3/1960 7.862 34, 8/ 9/1980 10.532
1. 17/ 3/1980 7.382 37. 15/ 9/1980 10.532
12, 24/ 3/1980 7.232 38. 22/ 9/1980 10. 482
13. 317 371980 7.052 39, 29/ 971980 10. 442
14, 7/ 4/1980 6£.852 40 6/18/198@ 19, 402
15. 14/ 4/198Q 6.702 41. 13/10/1980 10, 402
16. 21/ 4/1980 b. 652 42, 20/10/1980 10.382
17, 28/ 4/1980 b, 622 . 43, 27/10/1980 10. 382
18. 5/ 5/1980 7.2%2 . 44, 3/11/1988 10,332
19. 12/ 5/1980 Y 41z 45, 1@/11/1980 18, 202
. 19/ 5/1980 7.562 46. 17/11/1980 10.052
21, 26/ S5/1980 7.862 47. 2471171980 0 9.9B2
2z, Z/ 671980 8,142 4. 1/12/1980 7.852
23, . 9/ 4/1980 8,352 49, 8/12/1980 9. 752
24, 146/ b/1960 8.53z 5@. 15/12/1980 9.672
25. 23/ 6/1988 8.732 S 51, Z2/1z/1980 9.312

2. 3@/ 4/1980 F.812 5%. 29/1#/1986 ?.212
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Highest Level 108.93% metre above MSL.

lLowest lLevel _6.6Z¢ metre above MSL

Deptt or lowest level trom GlL = &. 782 metre .
Range of fluctuation = J.7186 metre ) »
Mean Level = H.980 metre

Standard deviation = 1.206 metre

Variance = 1.455 zq9. metre

HI i

Harmonic analysis of groundwater level data :
- QBSERVATION WELL NO 2 M -73
Year 't 1989 '

HNumber of significant harmonics = | R
Harmanics Amplitude Phase
1 1.658 77.801
2 L8258 313192
J . 188 47.8695
4 D78 288,728
5 LBz 303. 145
b . RAT. Bz.962
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Pazic characteristics ot station

CGRSERVATION WELL NO JAMALFUR - 4/ /(M-B47)

Uld HNo ¢ if and ) P MY-5s1

Logation (Village ) SOUTHATHAPARA

'ype of Well DG

Depth of Well 17.831 metre . . -
Elevation of MP Y.098 metre above MSL

Heiaht of MP : . 457 metre above GL

Latitude : 25 dea @.8 min / Longitude = 9@ deg 58.8 min
Availability of records ( since ) & 19727

L]

an  Ww M us

DATE OF WATER LEVEL sL DATE OF "WATER LEVEL

. S
D NG OBSERVAT IGKN  FROM MgLim) ha. ORSERVATION 'FROM MSL{m)
|
[ 1. 1/ 171979 5.8¢8 27 25 751979 7.728
ro2, 87 151979 5.758 8. 9/ Tr19%y 5.008
; 3. 15/ 1/19/9 5. 648 C29. 16/ 7/,1979 -8.128
© 4, 22 171979 5.548 . 28r Fr1979 Y678
. 9. 297 1719719 5,538 - 4L, by rr1979 8.9%8
B L Sr 271979 5. 4B8 R . &7 B/1979 8.484d
fa 127 2/1979 5.388 A4, 137 B/1979 7.958
i 8. 197 271979 5.338 34. 287 8/197Y 8. 823
3. 267 271979 5.208 35. 277 B/19YY B.158
1. 5/ 351979 5.0@88 S, A7 971979 B.258
11 127 371979 4,988 37. 1@/ 2/1979 8.3688
1z, - 197 3/197% 4.9538 J44. Y72 971978 8.:238
13. 267 371979 4.958 39. 240 971979 /.828
14, 2/ 471989 4,988 48, 1716715979 .68
15. 95 4/1977 4.8/8 41. 8/,1@/197y /.958
14. 147 471979 4.858 4. 1571871979 /.68
17. 237 471979 4.8/8 43. 22101979 7.648
ig. a8/ 471979 4.878 44, L9418/ 1979 7. 0éE
19. 7/ 571979 4.934 49. 571171979 &.7@8
Z0. 14/ 571979 5.8%8 46. 1271171979 6. 5688
21. clr 571979 5.918 47. 1971171979 6.478
22, 28/ 5/197% 32.8v8 . 48, 26/11/1979 b. 428
23. r#/ &/ 1979 3.748 49. 3/12/71979 4. 788
24, 1/ 621979 &.478 o8, 1071271979 &.608
23. 8/ 671979 7.6B18 31. Y7/12/71979 6.348
2. I3/ &/1979 7.3%8 52. 2471271979 6. 428

i

33. 31/12/1979 6.298
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Rasic characteristics of station

OBSERVATION WELL NO ¢ JAMALPUR - 47 F{M-047)

Old Ng { if any ) T My-61

Location (Villaae } & SOUTHATRAPARA

Type of Well : DUG

Depth of Hell H

Elevation of MP H 2.098 metre above MBL

Height of HP H . 457 metre above GL

Latitude * 7% deg .0 min / Lonaitude : 9@ deg 50.8 min
Availability of records { since ) 3 19/7

17.831 metre

=18 DATE OF WaTER LEVEL - 8L DATE OF TWATER LEVEL .
NO. OBSERVATION  FRORM MSL{m) MO OPSERVATION *FROM MSL{m) ‘

1. 1/ 171975 5,878 a1, 2/ 171979 .78

. 8/ 171979 5. 768 8. 9/ /1979 8. bes

3. 157 171979 5. 648 29, 16/ 111977 8. 128

4, 2/ 171979 5,568 . 38. 24/ 1/1979 - 1.678 ,

5. 29/ 171979 5.548 1. s8s (/1979 8.998

b 5/ 271979 5. 488 33, by B/ 1979 g.388

. 12/ 271979 5, 398 3. 137 8/1919 7.958 _

8. 19/ 2/1979 5. 334 44, 2B/ 8/1979 g.208

G, 26/ 271979 5, 208 a5, 27/ B/1979 &, 158

19. 5/ 3/1979 ~  ~———- 36. 3/ 971979 8.758

11. 13/ 3I/1979 - ———— 37, 1@/ /1979 B.388

17, 19/ 3/1979 4,958 38, 17/ 9/1979 g.238

13. 247 3/1979 4,958 39, T4/ G/1975 7.878

14, 7 471979 4.908 4. 171871979 7.478

15. 9/ 471979 4,878 41, B8/10/1979 7.958

16. 16/ 471979 4,858 . 15/10/1979 7.4628

17. 3/ &/1979 4,878 44, 2/1B/1579 7,648

18. 30/ 471979 4,878 44, 2941871979 /. @48

19, 1/ S/1979 4.958 45, 5/11/1979 L. 708
#8. 147 5/1979 5. 898 46, 1271171979 &.688
21. 21/ 5/1979 5,918 7. 1971171979 6478 i
22, 28/ S/1999 5.878 48,  26/11/1979 b. 428 |
3, Lt 671979 5. 748 49, 371271979 L. /88 . . '
24, 117 6/1979 &.478 5@, 18/12/1979 &, 608
25, 18/ 6/1979 /.018 851, 17/12/1979 £.528 I

24, 257 6/1979 7.398 52, 2471271979 b 428
54. 21712/1979 &.298
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Bazic characteristics of station

OESERVATION WELL NO JAMALPUR — 4/ : /(M-B47)
0ld No ¢ if any } MY-61

Location (Village ) SOUTHATKAPARA

tupe of Hell DUG

Derth ot Well 1/.831 metre

Elevation of MP G.978 metre above MSL

Height of MP 457 metre above GL

Latitude ° 25 deg ©.8 min /7 Longitude : 98 dea 50.8 min

Availabilitu of records ( since Y @ 1977

us  FR EY B4 EF 4m mw

P
1.

SL DATE OF WATER LEVEL =] DATE OF "WATER LEVEL

NO.  OBSERVATION  FROM MSL(m) NO.  OBSERVATION *FROM MSL {(m)
1. 1/ 1/19/9 . " 5.878 27, I/ 171919 7.728
2. 8/ 1/1979 5.768 | Z8. 9/ 171979 8. BAG
3. 15/ 1/1979 - 5,448 29, 14/ T/1979 B.128
G, 22/ 171979 5.568 0. 28/ 171979 1. 678
5. 29/ 171979 5.538 ! 31, 30/ 7/1979 8.978
& 5/ 2/197% 5,488 | 32, &/ 8/1979 8.388
oo 127 271979 5.388 33. 13/ 8/1979 7.958 *
8. 19/ 2/197% 5.338 34, Z@/ 871979 8. b8
9. 26/ 271979 5,208 35. 27/ 8/1979 8.158

12, 5/ 3/1979 5.125 36. 2/ 971979 8. 58

11, 127 3/1979 5.041 37, 1B/ 9/1979 8.398

12, 1%/ 371979 4,958 a8, 17/ 9/1979 8. 238

13, 25/ 3/1979 4,958 A9, 24/ 971979 7.828

14. 2/ 4715979 4,908 40, 1/1B/71979 7.478

15, 9/ 4/1979 4.878 41. B/1B/1972 7.958

16. 16/ 471979 4.858 42, 15/10/1979 7.&26

17. 237 4/19/9 4.878° 43, Zz/1B71979 . 7.64B

18, 30/ 471979 4,878 44, 29/10/1979 ©/.B&E

19. 7 T/ 571979 4.958 45, 5/11/71979 6,708

2B, 147 5/197% 5.898 46, 12/1171979 &. 688

21. 21/ 5/1979 5.918 7.  19/11/1979 6.478

22, 2B 5/1979 5.878 48. 26/11/1979 b, 428

23. 4/ 6/1979 5. 748 49, 3/12/1979 6. 788

24, 11/ &/197% b. 478 . SB. 1Bs12/1979 0 6.608

Z9. 18/ &/1979 7.818 S51. 17/12/1979 6.528

Ph. 284 21979 T.39H 5. 241271979 b. 478

53. 3171271979 6.298
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lMissing data Estimated by weighied~average method

Bacsic charactericstics ot station

DESERVATION WELL N9 JamaLPUR - 2 A M-Bas:
Old No ( if any ) ' MY -84

Location (Yillage ) & BARAHAIL A

lype of Well L ELC

Depth of Well : 5.%71 metre

(3]

Elevation of MP 19.146@ metre above M5L
Height ot MP . 914 metre above GL
Latitude @ o4 deg 53.8 min / Longitude 24 deg 93.7 min
fvailabilitu of records ¢ =ince ) * 196/ -

SL DATE OF Ma&atER LEVEL =1 DATE OF "WATER LEVEL
NG, OBSERVATION  FROM MBL (m) Q. OBSERVATION *FROM MsLim)

: t. 1/ 171979 5.878 Y 2/ 7/1979 7.728
: . Br 1/1979 5.768 8. g/ 7/197% B.0OB
. 4. 15/ 1/1979 5. 648 29, 1&/ 7/1979 8.128
* 4, 227 171979 5. 568 BB, 23/ 7/1979 7.678

5. . 29/ 1/1979 5.538 - 31, 38/ 771919 . 8.978
b. 5/ 271979 5, 468 32, &/ 8/197% 8.388
Y. tz/ 2/1979  5.388 3.3, 137 8/1979 7.938
B. 19/ 2/197% 5. 348 34, 207 B/1979 B. 0028
9, 26/ /1979 5. 208 35, 27/ 8/1979 g.158
1@. 5/ 371979 5,244 4. 37 $71979 8.258
11, 12/ 3/1979 '5.186 37. 187 971979 g.388
12, 197 5/197% 5. 19& uB. ivs 971979 0 B.IZUB
13. 26/ 3/1979 4,958 A9, a4/ 971979 7.878
14. 3/ 471979 . 4,908 44, 1/10/197% 7,478
15. /441979 4,878 41, 8/16/1979 7. 958
16, 16/ 471979 4,898 42, 1571871579 /.628
17. 287 471979 4,878 43, 2271071979 7.648
. 18, 30/ 4/15979 4.878 a4, Z9/1071979 7. 068
i 19. 4871979 4,958 45, 5/11/1979 4.708
| Sh. 14/ BI1IRTY 5, 898 46, 1271171979 4. 688
1. 21/ 571979 5.918 47, 1941171979 6. 478

\ Tz, 2B/ 5/1979 5,878 a8, 26/11/1979 6. 478

| 3. / 671979 5. 748 49, 3/12/1979 &. /88

: 24, 11/ 6/1979 b.478 - 5B, 18/12/1679 4. 608

o5 18/ &/1979 /.0tH 51, 1771271979 6.528
26, 29/ 671979 7.398 52, 2471271979 &£ 478

3. 317121979 6.:98
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g8.278 metre above MSL -

Highest Level

lL.owest Ievel = 4,858 metre above MG

Vepth ot lowest level from Gl. = J. 784 metre

Range of fluctuation = 4,140 metre

Mean Level = 5.53% metre

Standard deviatiaon = 1.219 metre .
Variance = °  1.487 sa. metre .

Harmanic aﬁalgsis'of grounduwater  level @ata;
OBGERVATION WELL NO 2 M —47
Yeay & 1979

Number of significant hkarmonics = |
| i |
Harmonics Amplitude Phase i
! F
. % .
1 1,632 791,269 ’
Z 440 298. 294 ‘
3 79 3:21.4615
4 114 1,282
5 124 75.1%6
&

e ] 283,582
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i
Harmonic analysis of groundwater leve! data
CGESERVATION WELL NO ¢ M - 2 .
Year 1979

Number ot significant harmonics = 1
Harmonics ©  Amplitude 'Rﬁése,<- )
1 2,126 Z91.0488
pa . 588 273.095
3 299 324, 344
4 L519 326. 630
5 . 169 0. 45/
& . 145 J9H. 841

Harmuﬁic analysis of gqroundwater level data
UBSERVATION WELL NO @ M - 2
Year ! 1989

Number of significant harmonics = 1

Harmonics E Amplitude . Phase
| -
1 } 1.886 3i1p.828
2 ’ .275 354,876
K] . 286 - 37.8W6
4 084 18.417
5 .85 76,142
& B3z 292.2018
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l
: |
Harmanic analusis of groundwater leve! data
OBSERVA) ION WELL. NO ¢ M - 2
Year @ 1YH1

. Number of sighif;cant ha?dbnics = 1

Harmonics Amplitudé_;_.'PhaSe
1 1,794 3290554
2 o e 234 2/.431
3 358 299, 4882 :
4 o 204 - 387.9/73 , N f
5 . 1038 . 140324 -
& .33 d7.444

Harmonic analgsié of groundwater level data
CUBSERVATION WELL NO & M -25

Year ¢ 1979
Number of significant harmonics = 2
Haraonics Amplitude Phase
1 1.681 284.990
2 » 345 B3.324
K| .109 T34 464
4 .123 JB3.983
5 .115 46,342 )
K- L0608 - &8. 649




Haqmcnic analgsié ot grounduwater level data
OBSERVATLON WELL NO ¢t M -29
Year i 1YHb

Number ot significant harmonics = 1
Harmonics ©  Amplitude. Phase

! 1.584 298.935

2 . 258 27.583

3 2T 48.203

4 -B93 (2B6.285

5 . 145 331.648

&

894 T 334,823

Harmonic analysis ot graundwatef level data
QESERVATION WELL NO ¢ M -25 ‘
Year @ 1981 :

Mumber ot significant harmonics = &

Harnonics Amplitude . Phase ;
_ J‘
1 1.068 354,610 |
o2 L2178 13.317 1
3 146 353,374 |
4 026 2,757 i
5 113 §5.173 :

b LBTE - 291,97/
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APPENDIX - D
USER'Y GUIUE

INTRODUCTION ¢ .
lhis Guide is intended for the users of present Groundwater level

Pata Processing System which can be implemented in a 1R5-383@ Model il

pr an enhanced Model such as 1RS5-8BU Model 146B. An effectual use of

this Manual need that users have a smattering of the operating sustem
and are conversant with the terms © SYS1EM, TRSDOS, BOOTING A DISKEITE,
LOADING THE OPERATIMG SYSTEM, £XECUTING OR RUNNING A PROGRAM etc.
Beginners are advised to scan the first two chapters ( INTRODUCTION,
COMMAND & UTILITIES ) of the OWNER’S MANUAL of the TRS-B@ Microcomputer.

CLASSES OF USERS o S

Users of this DATA PROCESSING SYSTEM can be looked upon into three
categories: .
CLASS A ¢ Those who will retrieve and analyse data aiready stored in
Data Base files.
CLASS B & [hose who will enter data ontn Uata Base flIES and then use
: use the data like class A users.
CLASS € ¢ those who will first create the Data Base fllE: anﬂ then

insert and retrieve data like class B users.
|

| |
' .

0

HUW 10 USE THE GUIDE @
This guide is divided into four sections ]

Section { decribes how to boot the program diskette and start up with
the system as well as what precautions to adopt during .running the
programs. This section is for all classes of users.

Section IV illustrates use of data after retrieval from the Data Base
Here the steps involved in running the apptitication program develuoped
in this study are described. 50 this section 1s a8 must for the beginner
pt & class A user. Class A and Class B users may also need to. consult
this section if they wish to retrieve and analuse data from Data Base.

Section Il describes Data Base files and their creation and i§ for class
C users anly |
|

Section 11l describes steps for entering data onto vata Base files and is
for class B and C users. '
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SEC/V1ON I

1.1/ LOADING 1HE PRUGRAM DISKETTE

lL.oad the program'diskettE'bg following the instructions below

lurn on the TRS—-8@ Model 146B Computer.
lurn atl peripheriels ( including Disk Expansion Unit ( if any ).
printers etc. ) on.
Insert the program diskette in drive zero L the left disk drive
built into the Computer 1 . Be sure that the level on the diskette
faces jleft.
4, Close the door ot drive zero firmly.
9. The screen should show INITIALIZING or LOADING. [f the screen shows
BOUT ERROR 1K press RESE1 button located below the system power
light and the screen wiil now show IN{TIALIZEING OR LOADING. [ If
still a BUO1 ERROR occurs, then probably the program diskette is
not a system diskette, insert the proper diskstte 1. The Computer
will take a few seconds to load the operating sustem and then will
display on the screen
Enter Date (MM/DD/YYYYl...........
Now the user it to erter today’s date exactiy in the format ( Honth/
/Dau/Year ). The year must be a four digit year. As for exampie it
today is the first day of february, 1985 , lhen tupe
0z/81/1985 -

and press ENIER. lhe =screen ‘will now show '
Enter time (HH.MM.SS)........
Suppose it is 12 mindtes 5 seconds after 9 a.m. Then tupe

@9.1@.85 :
and press ENJEH. lhe screen will now show
TRSDOS READY :

o

Look at the CAPS key. The red light should be on. If the light is off
press the key once. !

1.2/ CAUTION

Never leave the program diskette when work is done. It could be harmed
by power failure or mechanical failure in the drive(s).

Never remove a program/data diskette(s) from the driveis}) when the
pProgram 15 running. .

Keep copies of Data file(s) reserved. fecause if a power failure occurs
during execution of the prbgraﬂ, open Data file(s) will not be closed -
and a next attempt to open it %111 destroy it.

SECT LON 1l




2.1/ GENERAL lNFORMATION ABUUT PRUGRAM AND DATA FILES

1he bata Processing System composed of some tiles which contains
the body of the programs. Theu are called program files and are
the followings

HDBMNT
STepri
ST1AGES
U
H

White a number ot files, called Data files are used during
execution of the programs. lhey are :

. HDB/SIN : Station file
HPR/SGKW @ HWater level file
HOB/WHK = Work file

HUB/SIN contains all the basic characteristics of stations (Ubs.
well }. Actual data ¢ water level data ) is stored in HDB/SGW.
defore entering actual data of a station in HUB/SGW, basic
characteristics of the station must be entetred first in HDB/SIN.
HUOB/WKK is a temporary vile used during execution entering onto
HDB/SGW. The input data first enters a memory butfer and in
HOR/WRK and ihen onto HDB/SGW. SIEDII program 15 used to enter
station data (basic characteristics of station) in HDB/STN and
STAGES program is used to enter water level data in HDB/SGHW.
- But before entering data in HDB/STN or HDR/SGW, theu must. be
.creafted and initialized by HDBMNIT.

2.2/ CREATIUN OF DATA BASE FILES
Z2.2.1. Initializing HOB/SIN

When 1RSDOS REALY is on the screen type HDEMNT and press ENIER. Follow
the sequence of steps that are given below :

THE SCREEN SYioWs IYPE AS GIVEN I[N IHIS COLUMN
o - AND PRESS ENIER IN EACH STEP

1. HDEMNl—program ready
’ b SR semsersamcannnaa chsacsaenna I

2. INIT of IRN-files ready

Y Wich file FILENARE/EYXT:d = ...... HUB/STN

3. Opening file : HDB/SIN ) i
? No of sectors to be reset to zero = 28

4. 7 LOWER limit of data identitier = @31

5. 7 UPPER limit of data identifier = Yeq

4. 7 Enter date(DD/MM/YYYY) = Q1/82/1985

7. 7 Enter NAME ot UWNER in 14 char =~ NIAZ

8. File init done tor HDB/SIN

Bt iicisssssssnsassnsecssnn . Q
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Bye
SI0OP  ¥#at address JSZEBR#x
TRSDUS READY

REMARKS: Response given against steps 1, 2y 4y S and 8 are not
changable for this Data Processing Suystem. Nos. of
sectors ( Step 3 ) depends on the number ot stations
to be stored in HDB/SIN file and is equal to halft the
number of stations pius Z.

2.2.7. lnitializing HDB/50W

When TRSDOS READY_is on the screens type HUBMNI and press ENIER. toilow
the sequence of steps given below : '

- " TYPE AS GIVEN IN 1115 COLUMN
'HE SCREEN SHOWS AND PRESS ENIER IN EACH SIEP

1. HUBHNT-program ready
. ..... eemsammmnsannan ireumrar | I
Z. IN1I of 1RN-files ready ; S :
? Wich file FILENAHE/EXT:d = . HDB/S5GH

3. vpening tile : HDB/SGW ! \
? No ot sectors to be reset to zero = 20
4. 7 LOMER limit of data identifier = ; ' 201 24d 1950 10
5. 7 UPPER timit of data, identifier = i : 999 366 2062 10
4. 7 Enter date(DD/MM/YYYY) = | oo - . @is82/1985 .
#. 7 Enter NAME of OWNER in 16 char. = E N1AZ
8. File INIT done far HDB/SGHW 11 -
o iaeneann EErstsatsunnmacersarannnus Q
Bye

S0P *#at address JZEB*#
TRSDOS READY . : . -

REMARKS : Response to be given against steps §,2 and B are not
changable for this Data Processing Sustem. Nos. of records
depends on data sets to be entered in HUB/SGW and is equal
to 4 records per Year per Station. Limits of data identifier
{ steps 4, 5 ) consists ot four numbers ( Station limits,
Not used, Year limits, Code of data tupe limits ). Oniy the
Year limits can be changed depenping on the time ot data
analysis, lhe four numbers of data identifier limit is entered
in free format. Leave arbitary number of spaceis) { | in the
N above example ) beteween the numpers.

2.3/ fnitializing HUB/WHK

HDE/WRK be initialized exactly as the same way as of HDB/SGW, except
that in this case only first three numbers is to be entered for limits
of data identifier. More clearly , type @31 GO 1950 for lower limit



168

i
v
i

and type 999 3b6 2000 for upper -limits of data identifier.

2.4/ Initializing HRB/DAI

HOB/DAT is not in fatt-a Uata Base tile and as such it need not be
created by HDBMNY. 1t is automatically created by Users program.

SECI 10N (]

3.1/ ENTERING SIAI1ON DAIA IN HDB/SIN

When 1RSDOS READY is on the screen tupe STEbIF,and press ENTER. Enter
data following the sequence of steps below 3

1YPE A5 GIVEN IN JHIS €OLUMN
tHe SCREEN SHOWS . AND PRESS ENIER IN EACH STEF

1. S1EDI|-program ready .
| 7 Station file  FILENAME/EXT:id = HB/S1TN
4. Opening file & HDB/SIN

By uvessesnrnaranressnsannanansunss i
3. 7 Station code = : . ee2 . -
4. 7 ybservation well no =’ HYMENS INGH-82
5. 7 Location ( viliage ) = BARAHAITA
6. 7 0ld station code = KY B4
7. 7 lype of well = DUz
H. 7 Availability of records { since )} = i9is
9. 7 Coordinate latitude (degrees) = = _ 44
19, ¥ (minutes) 93.8
11. 7 Coordinate longitude (degrees) = i g0
12, 7 (minutes) = 53.7
13. 7 Elevation of MP above MSL (m) = 18,166
i4, ? Height of MP above ground surface = B.vi4
15. 7 pepth of well = - N o T 1
16, % iunnns S E
RBye

Slop ¥¥at address .S41F#x
! IHSDOS READY
Il .
QEHARKS ¢ All the data except those entered in step i, 2, 14 are

| changable and depend on the staticon to be entered in Data
' Base.

3.2/ ENTERING WATER LEVEL DATA IN HDB/SGW
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Make sure tﬁat basic cha?acter:stics ot the station is entgred ib
HOB/SIN, When TRSDUS READY is on the screen s type S1AGES and
press ENIER and foliow the procedure below ¢

1YPE AS GIVEN iN THIS COLUMN .
tHE SCREEN SHUWS AND PRESS ENIER IN EACH SI1EP

i. STAGE S PRUGRAM READY

7 Station file @ Fil ENAME/EX i:d = HDB/SIiN
2. Upening file & HUB/SIN
. 7 Waterlevel file: FILENAME/EXV:d = HDB/5GW
4. Opening file : HLDB/SGW
? Work file : FILENAME/EX):d = HDB/WRK
4, Opening file : HUB/WRK _ . . :
x L |
3. 7 LIMITS in (M for checking stages L L .
min, max, —diff min, diff max = . @ 9% -999 999
6. 7 Starting date(DU/MM/YYYY) = , 81/81/71979
7. 7 fime step code (1/7) = 7 ?
8. ? Station code = o2 _ g

i
?. Now enter water level data and gquality code, 1f any as per d1rect10n5

shown on the screen. When insetion of data is completed screen will
show #, type E and press ENTER; Computer wil]l save the data 1n disk
( file HDB/SGW ) and return to {RSDuUS. 1

REMARKS : Hesponses given in steps 1, 2, 3 and 4 in the above erample
is not changablie. Data entered in step 9 must be in 1nteger
and in (CH. i

SECTION IV

4.1/ HOW 10 RUN [HE APPLICATION PRUGRAM DEVELOPED IN THIS STUDY

When TRSDOS HEADY is on the screen tgpe U and press ENIER 3}
The screen will show

WELCOME TO U S E R S-program

TH1S PROGRAM CAN

{i) List station charateristics and data
(ii) Estimate missing data

{iii) Give statistical parameters of data
(iv} Give harmonics of data

FOR ANY YEAR AND FUR ANY SIATION ESiABLISHED IN DATA BASE
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Press ENIER to Continue

Press ENTER and the screen will show

A

Station @

fype station ( Ubs. well No. ) number in three numeric digits and press
ENTER and the screen will show

Year ¢

lupe year ot analysis in four digits and press ENTER ;

Computer will now retrieve station data from HOB/SIN file and water
level data from HDB/SGW file. 1f missing data is present in the data
Computer will proceed to estimate it first by Spline-fit interpolation.
. 1f Spline-fit is aborted (o estimate the missing data screen will show

Missing data estimation by Spline-fit is aborted
Do you wish to continue estimation by weighted -average method (Y/N) @

lupe Y and press ENIER . 1f missing data estimation by weighted-
average method for the statxon under analysis is established in
the praogram then Computer will proceed to retrieve data for the
neibouring stat1oq and the estimate the missing data by weighed-
average method. The screen will then show
L {f missing data|est1mat10n is not possible, screen will show

QUL oF HAth _

Missing data lestimation is still aborted =~  +

Press ENIER ﬁu Cantinue

[
Press ENTEK and the screen will show 1

ENIER USERS SELECTIUN

1. Listing of station characteristics
Z. Listing of raw data
J. Listing of refined data ( missing data estimated )
4. Harmonic analysis of data
5. Exit from program
|
This is the Main Hen:u

Suppose you need to'list the station characteristics then type

i and press ENIhR v the screen will show

Printing desired on VEdlo Screen/ Frinter { V/P ):

fype P if printing is desired on Printer, otherwise tupe

V and press ENIEH . Computer will print you basic characteristics
characteristicse of the station you are currently anaiysing and
return to the screen
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Press ENIER to continue.
Press ENIEK and the computer will again return to the Main Henu

Now suppose you wish for some statistical parameter of the data

A In that case type 4 and press ENIER and the screen show a subMenu

DESIRED S1A11514C5 -

i. Highest level above MSL
2. lowest level above MSL
4. Depth of towest level from GL
4. Hange oif fluctuation
3. rliean ievel
6. Standard deviation
7. Variance -
" 8. All of above .© < 7 7
?. Exit from subroutine

Suppose you need all items (1-7), type 8 and press ENIER . The
screen will shaw '

Printing desired on PRINIER, CUONSOL {Ps() @

i lype P or C and the Computer wil! prinl you all desired
parameters and return to the subMenu again. luype 9 to branch

to the Main Menu again.

In this way you can have all your needs for the current station
and far the year you have entered at the start of the Program,

Now if you wish to terminate analysis for for the rurrent station
type & from the Main Menu. The screen show _
Analusis for the station L 1 is completed

: Do you want a new phase (Y/N) :

fow if you wish to analysis a new station type Y and the Computer
will ask for station and year of analysis. Tuping N wiil close
all the data files and return to IRSDOS.

4.2/ HOW 10 REVRIEVE DATA FROM DATA BASE FOR USER’S’?RUGRA!'!

Any user requiring data tor his program should write a subroutine

like DATAIN ¢ NYEAR, KSi, RX ) presented in appendix -~ D. Input

to this subroutine is NYEAR ( Year ot data ) and kST { array

containing 3 digits of station number ). Output from [his subroutine
are RX ( array containing raw data }, I¥ { array containing station

. data }, DAY & MONIH { arrays containing dates of data collection )
the arrays I8 , DAY, MUNTH are contained in COMMON BLOCK. ln most
case users are likely to need onlu the raw data ( array RX )
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In such cases DATAIN subroutine can be directiy used. it other data
are required a COMMON BLOCK must be present in the user’s program.

An example is given below to illustrate data retrieval from Data Pase.
'he praobiem is to write a program to compute differences 1n groundwater
l'gvels between two station QB2 and VW24 in 1980 retrieving data from '
from Data Base.

C PROGRAM ILLUSTRAIING REIRIEVAL OF DAIA FROM DATA BASE
DIMENSION X{533%),y ¥(53), DIFE(53) , RX(53), FL1(4)}, FL2(4)
COMMUN /DA1ACHM/ 2(53), 1B(64), KS1(3), DAY(53}, HONIH(53),
NEOTAL, NMS

DATA FL1/'HDB/',*SIN *,2%’ */y FLZ/'HDB/" y"SGW "y 2%° 1/
CALL OPEN (&, FL1, B)
CALL OPEN (7, EL2, )
CALL DAVAIN (1980,0,D42:Y)
CALL DATAIN (1980,8,2,4,Y)
D 111 1 = 1 fu NIGIAL
15t DIFF(I} = ¥t(I) - X(I)
ST0¢
END

i this program must be linked to the DBMS following instruction given
[ in appendix - D.

+

! © 4.3/ ENDING DATA PROCESSENG

When work with the Computer is done

1. Remove the diskette(s) from the drive(s)

4. lurn all peripherials [ including floopy disk expansion unit _ _
(if anuy), Printers etc. 1 OFF

3. durn the Computer OFF

- Good Bye -
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PROGRAM USERE

INTEGER DAY, YEAR

EYTE CNTRL,HNO,ANS

DIMENSION FL1{4).FLZ(4), FLILZ), KEI(3)

COMMON  sDATACHM/ X(SJ),IP(&%).J51(J) DAY (53D, MONIH(53) « YEAR,
3 NTOTAL, NMS

COMMON 7 RAWDATS RX(33)

EQUIVALENCE {(COLAMI, LE(I3) ), CCOLOML, 1B TAE) 1y

4 (ELMPSL, 1E(38)), (ELMPGL, IE(4@)), (DEPTH,1B(42))
DATA CHMTRLA3W/ 4 NO/INT/ : - ..
DATA FL1/'HDB/'2'SIN 7,2%’ PiyRLEATHDRS ', P BGH T4 2R t

DaLA FLZ/THDR/T . TDAL 7/

WRITE(3+1) CNTRL .
FORMAT(1X,A1,° WELCOME TO U S ER G-program’ £/ F7)
WRITE(3, 2) ' ' -

FORMAT(' THIS PROGRAM CAN e = T .
+ A (i) List Station characteristee & data’
vt . (ii) Esimate missing data !

+ 7 - {(iii} @ive statististic ot data !

oo iv}! Aive harmonics of data !

! g ! e e e e e e — i — b

oo/t FOR AMY YEAR AND FOR ANY STATION ESIABLISHED (# bATA BASBES

1 £7)

Call PERMLT

Cat L OPEH(6,FL1;B):

CALL OPER{(T FL&,B)\

Call OPEN{B.FL3, w;l ‘ .
WRITE(3,3) i ' , )
FORMAT (7 Station &%)

READ(3y4) KST :

FORMAT (411}

HRITE(3.3)

FORMAT (Y Year © 71

READ{3,4) NYEAR

FORMAT(T4)

CAlLL DATAIM{ NYEARy K51 HX )

NMS=

po 181 I =1 4 53

IF (RXt1) LEG, —-997.08) NMS=NME+i

(1) = RX({1}

IF (NMS JEGQ. B ) G0 TO 991

call MISS1 ‘ ¢

NHMS=0 _

poy 113 I = 1 4 NTOTAL »

IF( (1) LEQ. —-997.01F WNMg = NMS + 1

CONTINUE ) :

HS1 = 10@%KST(11 + 1B®KGT{Z) + K5T{3)

CALL ADDRES(HST.NYEAR,NREC)

IF (NREC .EQ. 8) G0 TO 998

WRITE (8. REC=NREC) NST,NYEAR,NTOTAL KNMS+X
WRIVE(S3, 111 CNTRL

FORMAT(1X,Al, IIIIXLQX,‘ENTER USERS SELECTION? 72BX.21(°=" )4/
1 /1BX,’1. Listing of station characteristics °
o1, Y2, Listing of raw data ’

! 716X, "3, Listing ot refined date (missing data estimated}’
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+ /10Xy '4. Statistical analusis of data’
+  71@X,73, Harmonic analycis of data’
/1Pyt s, Exit from prouram /PR Ey 7))

READ (3,222} INDEX

FORMAT(I1) .
IF{ IRNDEX .GE., 1 JAND. INDEX (LE. &6 ) G0 10 979
GO 10 998 o

Gt TO (1111252243333, 4444,4,3555,66661, INUEX

CaLL LSTETH

Gt TO 998

CALL LIST(@)

GO TG 798

CALL LIST(1)

@l TG 998

CALL STaAT

alt T 798 -

CalL HakM

G0 TO 998

WRITE (3, 86447) KE1

FORMAT{(////1X,"Analusi=z= for station '.3I11,' is complieted’
4 /71Xy Do vou want a new phase {(Y/N} & 7)
READ(3. 66681 ANS |

FORMAT (AL}

IF ( AMNS LEJQ. NUO ) Si0P USERS

GO TG 101

END
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&7
&8

~d

CFORMAT(® ! Unknown station’)
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QUBROUT INE DATAIN (NYEAK, KG1,RX}

INIEGER DAY, YEAR

BYVE ANS, NG, CNTRL

DIMEMNS1ON LEB(18) ,JCRI10) JKEYS(15), [BUF (564),RX(53),
+ HSY(&),151{J),1H{J1;12),NDAYS(12),FNM](4),FNﬁE{4)
COMMOR SDATACH/ K(BS);IB(b#).JST(S),DAY(53),MONTH(53)17EAR1
o NTO FAL. IS

EQUIVALENCE CIGT(L )W KEYS(1 ), (1H(L, 1), IBUF (L))

EGUIVALENCE (COLAML,IB(33))y C(COLOMILIR(SG)),

+ (ELMPSL, [B{36) Yy (ELMPGL, [R{43) ). {DEFTH, 1B8(4%))
DATA HEYS/IS#E/,ICB!?,E!12,7*@/,d€£!6n@,Egmy@,BqW«qu,ﬁf,
+ NDQ?SI31,28,31,3@,31,3@,31131;3@,31-3@,31/,CNTRLi3@f

WRITE(3,333) CNIRL
FORMAT{1X, A1)

1CB{4) = -1

Call TRNLMN(ICE,REYEH)
IF(ICR(S)Y LEQ. B) GO 1O
CaLL TRRERR(ICR,KEYS)
RE fURN

DO 222 I =1, 3

JgT¢ly = KBTLL)

IST(I) KET(I)

CaLL TRNR(JICR.KEYS, 1B
IF(JCR{S) .EG. @) GO TO 3
IF{JCR(S) EG. 4) GO 70
CALL TRMERR(JCR,REYE)
RETURN

HRITE(3,4)

b

1}
[#¥]

A

RETURN .
YEAR = NYEAR _
CALL STOKEY (7,4, YEAR, KEYS) «
CALL TRHR(ICE,REYS, I1BUF) i '
IFCICB(3) .EQ. @) GO TO &

CALL TRNERR(ICB(KEYS)

RETURN

CONT INUE \
IF (FOD(YEAR, 4) (EQ. @) NDAYS(Z) = Z9
N =0

Do 7 M= 1, 12

pD 7 J=1, 31

LF( J .GT. NDAYS(M)) GO TO 7

IFC TH(J, M) JEQ. -997) GO 10 7

IF{ IHC(J4 M) (EQ. ~998) GO TO 7

No= N1

IF ¢ IH(J,M) LEQ. —997 ) GO TO &7
RE(N) = FLOATCIHGJ, M) ) /108.0

RX(H) = ELMPSL — RX(N)

GO 10 &

RX{M) = -%97.0
CONTINUE

DAaY{N) = J
MONTH(M) = M
CONTINUE

NTIOTAL = N
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RETURN

EnL

BLOCK DATA

INTEGER DAY.YEAR . L

COMMON /CNTR/ LUNy IPS, IPW, L2, 1SC(128) LSS, LESLUN, NHFG

COMMON /7 CTRNALUNL y LUNHy NCX, LIF, LTy IX2, ITR(435) ,KEY(15),ND1 (157,
£ NDS{15}) : :
COMMON /DATACM/ X(53), IB(&4),J8T{3)Y,DAY (D3}, MONTH(S]) s YEAR,
+ . NTOTAL. HME

UATA LUNLGLUNH/ &y 107 yNCX/ =1/ LIF/7145/LTR/ 4357, IX2/290/

DATA 1TE/BS%0, 2, 1440y 1, 44%0,B348,2, 14%0, 1, 44813, 8548, 2, 1440,
i 1.44%0/7 .
D&TA LSPS LSLUN,NWFG/ 3#~1/, I1EB/30%" . 34%0/

END

&

SUBROUTINE LSTSTN
INTEGER YEAR, DAY -
BY1E CNTRL, VIDEQ, PRINTR, ANS : - .
_COMMON /DATACM/ X(53), IB(&4), JST(3), DAY(53), MONTH(53), YEAR
+ y NTOTAL, NMS 0 . - :
EGUIVALENCE ( COLAMI, IB(33) 7, COLOMI,IB(36) ),
+ { ELLMPSL, IB(38) ), {ELMPGL,IR(4@) ). {( DEPIH,1B{42) }
DATA CNTRL/30/,VIDEO/’V'/, FRINIR/TP’/
’ L0=3 .
: WRITE(3, 1)

; 1 FORMAT(® Printing desired on VYideo-streen/Printer (MW/F) & 7))
; READ{E. 2 ANS
& FORMAT(AL) o
: IF ( ANS .EQ. PRINIR ) LO = 2.
; IF ¢ L0 JEG. 3 ) WRIVE(3,3) CNTRL
[ ; FORMAI{1X,4A1} _ } '
: ] WRITECLCy4) : - . '
( 4 FORMAT(///1%,y"Basic characteristics of station®/1X,32{(°-*}//)
! WRITE(LG,S5) (IR(I),I=1,100), J5I
3 FORMAT{1X, "OBSERVATION WELL MO t ", 10@AZ,"/(7y "M-", 311,717
WRITE(LG.6) (IR(I),1=21,4,25)
& FORMAT(1X,'0ld No ( 1f any ) T, 5487)
WRITE(LO,7) (IE(I),i=11.,200) .
7 FORMAT(1X, '"Location (Village ) & *,1042)
WRITE{LO.8Y (IBUI), 1=26,208)
8 FORMAT(1Xs " Tupe ot Well I 7y 54Z)
WRITE{(LD,S) DEPIH
G FORMAT(1X, ' Depth of Well PG FP.3, ) metre’)
WRITE{LO.1B) ELMPSL .
19 FORMAT(1X,y'Elevaticn of MP PWF?.3y ' metre above ML)
WRITE(LO,i1) ELHPSL
11 FORMAT(1X, 'Heialkt of MP i 4F2.3,' metre above GL7)
5 WRITE(LO,12) IB(32),COLAMI, IB(35),COLOMI
12 FORMAT(1X, 'Latitude ¢ 7,14, dea "yF4.1,” min / Longitude @ °
+ + 14y deg "F4.1,° min ") '
’ WRITE(LO,13) IB(31) . L _
13 FORMAT(1Xy Availabilitu of records ( since 7 & 7414)
CALL PERMIY et
RETURN e
END o

SUBROUTINE LIST(INDEX)
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INTEGER DAY, YEAR : . '

PYTE CMTRL, ANMNS, YES. N0, LPRINT, CONSOL

DIMENS1ON  X(53)

COMMON /GATACM/ P(53)‘IP(b4) KG1 {3y DAY{S3Y, MONTH( 5J).YtARs
i NYOTAL, HMG

COMMON /RAWDAT/ HRX(3J)

EQUIVALENCE (COLAMI, IB(33)Y)y (COLOMIL1B(36)),

+ (ELMPSLy 1B{38) ). (ELMPGL, IE(4@) ), (DEPIHy1B(42))
DATA CNTRL/30/yYES/ Y /o NO/ TN/ LPRINT/ L7/, CONSOL/ TP/

po 99 I = 1, NICTAL

IF (INDEX .EQ. @) X<(L) = Rx(I1)
IF (INDEX .EQ. {) X(I) = PUI}
Y CONTINUE
WRITE(3,1) CNTRL _
1 FORMAT(1X,Al, 'Listing desired on (PRINTER, CONSOL) (L/F) & ')
READ{3,2) ANS .
e FORMAT{AL)
LO = 3

IF¢ AN3S Eu LPPINT) Lo = 2
- IF( LG JEqQ. 3) WRITE(3,3) CHTRL
3 FORMAT (13X, A1)

WRITE(LD. 4)
4 FORMAT{1X, .
+ ‘SL . bATE OF _ WATER LEVEL =1 DATE OF !
+  TWATER LEVEL’ /71X, T
+ "PO. QESERVATION - FROM MSL (m) M. GESERVATION
+  CEROM M3L{m}* /3

Py 7 1 =14 28

J= 1 o+ 26

EF4 LD JEQ. 3 JAND. T LEQ. 14 ) CALL PERMLT-

IF{ (1Y JEQ. -997.8 .AND. X{J) .EQ. -997.90) WRITE{LO,8)

¥ IyDAY (1), MONTH{I),YEAR, J, DAY {J),MONTH{J), YEAR
IF(X(I) JEQ. =-997.0 .AND. X{(J) .NE. -997.8) WRITE(LLG,T)
+ 1yDAYLI ) MONTH(I )y YEAR, Jy DAY (J ) s HONITHGT) , YEAR, X(J)

IF(X(I) .NE. -997.8 .AND. X{(J) .EQ. =-997.8) WRITE(LO, 18]
? L, DAY (D) MONTH(I ), YEAR X (1} Jy DAY (J ), MONTH(J ), YEAR
IF{%(1) W NE., =-297.@ AND. X{J) NE. -997.@) WRITE(LO,113

+ IyDAY (L) MOMTH( L) S YEARy X4 1)y J2 DAY (T ) 4 MONTH(J ) 4 YEAR, X(J)
1 CONINUE
FORMAL (1X, Ié, . IR V-IRVARS VIR AN E P Y feBX 12,7, "y
+ (Ix_l,f”)g].i‘lw 4X7? _____ ?:‘
g FﬁRNAT‘LF I2,7. Pa (I T Y 14,y 4Ky e ty BXyIZ,
4 Ty 201207 77 )a1444%,F6.3)
i@ FQRNAT(IX,IJ, . TaZ{IZ2y ST )0 L4y 4X FEL3, BHIZ,T. "y
+ 20I237 77 )4 14y 4%y 7 w7
i1 FORMAT{1X, 12, 7. TWE(IZ /T ) T4y 4E.F6.3, BXy, 1247 Ty
+ 212,777 )0 14, 8% sFb. 3y T4y QX, F&.3) '

IF(X{53) .EQ. —9”7 @)y GO T0 91

IF¢ NTOTAL .EQ. 53) WRITE{(LO.12) DAY(53) MONTH{S53) s YEAR, X (53]
1z FORMAT (35X, '53. 212y 7 Y 14y 4X,FE D)

CALL PERMIT

RETURN
21 BWRITE(LO, 13} DAY(53),MONTH{53),YEAR
13 FORMAT{53X, "33, B R A R S .

CALL PERMIT
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RE TURN
EnNp
SUBROUTINE MISS
INTEGER DAY, YEAR
EYIE ANS, YES, NO
DIMENSION XX(1@), Yv(1Q)
COMMON /DATACHM/ X(SS),IB(64),JST(3)gDAY(SB),HONTH(53),YEARg
+ NTOTAL, HNMS
EQUIVALENCE (COLAMIVIR(33)), (COLOMIL1IR(36)),
+ (ELMPSL, 1B(28) ), {(ELMPGL, IE(4@)), (DEPTH, IB{4:))
DATA NR/3/ Fk/ LaBryLO/37y YES/'Y? /7, NO/J'N'/
NE1=NE+1
MBL=2%NE
Call NMISS(NESC)
IF{ MNESC JEQ. 1113 @0 1O 1
 WRITE(3,2) . .
FORMAT(/1X, 'Missing data estimation by Spline-fit is aborted’
1 /1%y Do you wish to continue estimating by Surface-fitting °
o JULYAN) )
READC3. 337 ANG
33 FORMAT{AL) .
[F (ANS LEQ, WO RE]URN
CALL MISgE i .
RE TURIY :
1 15 = NB1
IF = NTOTAL - NB )
o 31 =135, 1F | !
IFe X1y LNE, ~97 .0 GO 10 3
IFC X(1+1) LEG. -997.8 ) GO TO 4
D011 I =1, NB L
© OXX(J) = FLOAT(J)*FR :
Kl = | + 3 - NE - 1
it YY(J) = X(K1)
XINT = XX{(NP) + FR ' . .
Do 12 J = NBET , NED :
AX{J) = FLOAT(J+1%FR ) . - o . . -

L\

Kz = [+J-NER
2 YY({Jd) = X(KZ
€ WRITE(Z,99) NBU , XX , Y¥

99 FORMAT(/1X, I$/(1X,5F 18.3/5F10. 3/5F10. 3/5+ 10.3))
CALL SPLINCYX, YY,NBD, XINT, YINT)
XCI) = YIN ’
GO TO 3
4 D 13 J = 1 , N&
¥X(J) = FLOAT(J)*FR
Ko = T+d-Np—1 '
13 YY(D) = X(K&4)
XINY = XX(NB) + FR . ‘
DO 14 J = NB1 , NED
XX(J) = FLOAT(J42)%FR
K3 = I+J-NB+1
YY(J) = X(K3)
14 CONTINUE
CALL SPLIN(XX,YY,NBD,XINT.YINT) | €
£01) = YING




[

Lee B2

I~

(W)

CONTINUE

RETURNM

END

SUPROUTINE SPLIN{XyYyMy XINT,YINI
DIMENSION X(1W),Y(10),C(4,18) -
IF(XINT - X(1)) 7 4 1 4 X

YINT = ¥{1)

RETURN

K=1

[FOXIMNI-E(R+L)) & « 4 4 5

YINT = ¥{K+1)

RE TURN

K=K !t1

[F{M-K} 7 4+ 7 s+ 3

WRITE(3.97) M 4+ XINI 4 YINI

CFORMAT{1X, 13,2X,F16.3,2X,E18. 3)
CCALL SPLICOCK, YaMs () :

YINT = (X(K+1)-XINTI#*C(C(1 Ky *# (X (K+1)-XINT %%2 + C(3,K))

YINT = YINT 4 (XINT=X ()% (C(E, KI# (RINI-X (R I ¥%2 ¢ C(44 K3}

WRITE(Z,92) X{K) X{K+11,y (C{I,K),I=1,4)

FORMAT (1%,&6E12.5)

WRITE(3,93) M , XINT 4 YINT

FORMAT(/1%s 14, 2X, 2E12.5)

HE TURN

WRLITE (. 8)

FORMAT (! GUT OF RANGE FOR INTERPOLATION')

END

SUBROUTINE SPLICO(XsY .My C)

DIMENSION X (10),Y(10) D(I0),P(1@),E(18),C(4,10),A(18,3),
B(1B),2010)

WRITE{3,95) M 4, X 4 ¥ ’ '

FORMAT (1Xy "My Xy Y7, 13, /{1X,5F10.3)) :

MM =M~ i i

DO 2 K =1 4 MM

D{KY = X{K+1l) — X(K)
P(K) = D{K}/6.0
E(RY = (Y(R+11-Y O Y/DIRS

DO 3 K = 2, M

BOO = E(K) - E(K-1)

A(1,2) = -1.08 - D{1)/L(2)

A(1,3) = D(1)/D(2) ,

A(2,3) = PL2) ~ FLLI#A(L,3)

ACZy2Y = ZLB¥(P(L) + P(2)) — POlIsAlLld)
Ay 3) = ALZV3) /A2, 2

B(2Z) = RI2I/ALZ,2)

DO & K =3 , MY

A, 2) = Z.B®(P(K- 1) + POR)) - PK-1i#A(R--143)
B(K) = B — POR-1)3¥B(K-1)

&K 3) = PIRY AR, 2)

B(K) = B /4K Z)

g = D(M-2)/D(N-12

Alta1) = 1.0 + 4+ A(M-2,0)

AlM,2) = -0 — AlMy 1) ®AM-1.3)

B(M) B(M-Z21-A1,1)%R(M-1)

Z{M) BM) FAIM, )

Hon
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MW = 4 - 2
DO & L =1, MN
k=M -1
& Z(K) = BOK) - A(Ky ) #Z(K+1)

201) = ~ACLyE)¥ZU2)~A(1,3)%2(3)
DO 7 K =1, HH
Q= 1.0/ (&.B5DK))

ClLK) = Z(Ky#g
C(2,10) = Z{(k+1) %0
CL3 K1) = YU /D) -2 ()Y %P (K)
7 CO4yED = YU /DR - Z (K41 4P (1)
RETURN
END

SUBROUTINE NMISS( NESC )
INTEGER DAYs YEAR
DIMENSION MS(53)
COMMON /DATACH/ R3304 [B(64),I5T(3),DAY(S3), MONTH(53), YEAR,
¥ NTOTAL, - HMS : S .
EQUIVALENCE (COLAMI,IB(33)), (COLOMI, 1B(36)),
P - (ELMUSL, [BCS8) )y (ELMPGLy IB(4@)), (DEPIH, IB(4%))
- DATA NE/3/,NB1/i&4s
Nt = @
B 1 I =1, NTOITAL
o IFOX(I) JNE. -997.0) GO TO 4 -
COMT = NT + 1
MSINTY = |
t CONTINUE
NESC = 999
IF O NV .EQ., 1 JAND. MS(1) .GE. NEL ) GO T& 9
i IFC NI JEG. 2 LAND. MS(1) .GE. NEI .AND. (MS(2)-MS(1))
s -GE. NE1 JAND. MS(Z) .LT. (NTOTAL-NB1)) GO TO
T NT JEQ. 2 .AND. MS(1) ,GE. NEl .AND. (MS(Z)-MS(i))-
"y -EQ. 1 LAND. MS(Z) LT, (NTOIAL-NBL) ) GO TO 9
BO 2 4= 3, Ml :
IF(MS(I) .LE. NE) GO TG 7
IEC (MBI -M805-1)) LEQ. (MS(1-1)-MS(I-2))) GO 10 4
IFC (MSUI)-MS(I-1}) .BE. 4) NESC = 111
CONFINUE
G0 TG 9
) THESC = zoo
RETURN
/ NESC = Z2
RETURM
9 NEGE = 1311 .
RETURN '
END |
| SUEROUTINE MIS&
INTEGER 51N, RSTNySfs YEAR, DAY
DIMENSION DC12)y Si(10), RSTN(6,10), SIVE(12,1@),FACTOR(S)
+ P X8(6453), XH(S3).JST(3;
COMMON /DATACM/ X(33)4 IB(64),KST(3),DAY(53) ,MUNTH(54) , YEAR,
+ NTOTAL + NMS .
EQUIVALENCE (COLAMI, IR(33)), (COLOMI, IB(35)), .
+ (ELMPSL, IB(3B)), (ELMPGL,IB(4@)), (DEPTH,IB{42)) i
DATA SI/24y47,8%0/, ROTN/42, 25,72, 3%0, 43,42, 722y 250, 40%8/

bt
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DATA SIDE/S,25,7.35,9.7,3%2. 2.1 2.0, 11. 45, 12, &, 350, 00,
£.6599.935393.7,4. 35, 2%0. 0. 11,8, 12.6,3.746.9,2%0.0, 7648.0/

SEARCH FOR THE STAT1O0N

STN = 100%KSTLL)+1R*KST (2 +KET(3)

b 11 RET =1 , 16

PFO BTINSTY JEQ. SIN Y GO TO 12

CONT INUE

WRITE( 3 43) 5TN

FORMATC 7 1X, "7 QUI OF RANGE?)
WRIIE(3,10) ! . .
FORMAT(1X,'Misiing data estimation is still aborted?)
CALL PERMII

RETURR

DU 22 NGIDE =1, & )
IF( S1DE(NSIDE,NST) .EQ. 2.8) GO TO 13
CONTINUE

G0 TO 14

NSIDE = NSIDE - 1
COMT INUE

PO 33 K = 1 4, NSIDE

A = SIDE(K,NST)

P = SIGE(K+1,NET)

IF { K .EG. NSIUE J P = SIDE(1.HNST)
€ = BIDE(K+&64+NET

CALL AREAL A , B 4, C oy £ 4 KD

CONT INUE .
FACTOR((1 D{1y + D(Z*NSIDE)

DO 44 K = 7 . NSIDE .
FACTORIK) D{2¥K-2) + D(Z¥K-1)
CONT INUE

SUMFR=0

Do 3845 1 = 1 , NSIDE

SUMFR = SUMFR + FACTOR(I)

boo183 1 = 1, HSIDE

NETN = RSIN(I.NST)

CALL SPLSTHN(NSiHN.J487)

MYEAR= YEAR

CALL DATAIN(NYEAR,JS1,XH}

Do 183 J =1 , 53

ASC14d) = XH{J}

CONTINUE

DO 282 1 = 1 4 NTGTAL

IF ¢ ¥(I) JNE., -997.8 ) GO TO 282
15Ur=0

o 2gd K = 1, NSIDE

FF (XS0, 1) JEQ. -997.8) GO YO 77
KSUM = X8UM + FACTOR(K)®XS{K, !}
X(IY = X8UM/BUMFR

CONTINUE

CALL PERMII

RETURN

END

SUBRGUTINE AREA{A,PR,CyD,K)

3

1
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DIMENSION D(12), FACTOR(1Z)

COSO = (AR¥Z +Ca%2 —Bes2) /(2. 0xARC)
SING = SORI(1.0-C0S0%€2)

D(2#K~1) = A¥COSQUASING/Z. 0
De2sK) = A%SINGE (C-4%C08Q) /2.0

RE TURM

END

SUBROUTINE PERMLT
EYTE &NS, YES., Ko
DATA YES/'Y*'/s  NO/J'N'/
WRITE(3.1)
FORMAT(//1Xy"' Press ENTER to Continue '//)
READ(3,2) NCONY
FORMAT(I1)
RE TURN
EnND -
SUBROUTINE SPLSYN{ M5TN , IS7T )
DIMENSION IS8T ¢3)

U0 ¢ NSTN < 999

bo 1 I =1, 9
I3 = I%1p@
IF{ I3 .GT. NSIN) GO TO 2
CON'T THUE ‘
ISre1y =1 -
NEIH = KCTN - IST(1) 100 l
pe31=1,9 !
12 = 1#10 | i

f

|

|

"

JIF( IZ UGT. NSTN ) GO TO 4 - -
CONT INUE
IsT(zy =1 <1
IST{3) = NSTN - IST(2)%1p@
RETURN
END

SUBROUTINE STAT
INTEGER DAY, YEAR
EYTE ANS , PRINTR, CONSOL, GNTRL
COMMON #DATACM/ *(33}y TB(64),KST(3)y DAY (53), MONTH(53) , YEAR,
i NTOTAL, NMS
EQUIVALENCE (COLAMI, IRB(33}), (COLOMI,IE(36)7,
o (ELMPSL, IR(3B)), (ELMPGL,IR(4@)), ¢DEPIH,IB(42))
DATA FRINTR/P*/, CONSOL/’C'/, CNTRL/3Q/

INDEY = @ . :
WRITE{3,1) CHTRL : }
FORMAT(1X,A1,20%, 'DESIRED STATISTICS—————mm——m L~--———"~~7-—’
+ F72¢%y"1. Highest Level above HMSL® 1'
+ FE7Xy "2, Lowest Level above MSL’
1 - fE7%y 73, Depth of lowest Level from GL7
+ /27Xy ‘4. Range of fluctuation® j
4 F21¥%y 5. Mean level”
/47Xy '6. Btandard Deviation®
+ FZ7%y Ti. Nariance®
/27Ky 78, All of above’
F /27Xy 79, Exit from subroutine’/)

il
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READ (3, 2) NCHOIC

FORMATC(IL)

1F( NCHOIC LGE. 1 .AND. NCHOIC .LE. 9) GO TO 3
GO 10 1B

INDEYX = INDEX + 1

I+ ¢ INDEX .Gl. 1 ) GO 10 99

FMIN = X(1)

ERAX = K01}

Lt /T = 2 4 NTOTAL

IFOX(I) JGT. XMAXY RMAX=X(1}

IFCXSTy JLbv. XMINY XMIN=X{I)

CONTINUE

RANMGE = XMAX — XMIN

XMINGL = ELMPSL-XMIN-ELMPGL

Si= 2.0

SxXx=0.0

po 8 [ = 1, NIOTAL

SX = 5% + X(I}

SEX = S¥K + X([)%%2

COMIINUE

58X = SX®5X

VAR = (SXX-5SX/FLOATINTOTAL ) /FLOATINTOTAL)
SD = SORT(VAR)

AMEAM = SX/FLOATI(NTOTAL)

IFt NCHGIC JEQ. 9 ) G TO 98

WRITE{3,4)

FORMAT(/1%,' Printina desired on PRIMIER, CONSOL (P/C) 3 ')
READ(3,5) ANG g ‘

. FORMAT(AL)
Lo =

IF { ANS .EQ. PRINTR )} LO = 2

GO TO (11322, 32Uy 33y 44,55, 66,77, 88) MCHOIC

WRINE(LO,12) XMAX

FORMAT(/1X, *Highest Level = ',F7.3,’ metre above MSL ')

CALL PERMIY

G0 TO 182 . s . -
WRITE(LDO,Z23) XMIN
FORMAT(/1Xy ’Lowest Level
ChALL FERMI

ao TO 10

WRITE{(LOyJ1) XMINGL
FURMAT (/1X, 'Depth of lowest level trom GL = *,F7.3,'-metre ‘)
CALL PERMIT :

GO TO 18

WHITE(3,44) RANGE

FORMAI(/1Yy "Ranae of ftluctuation
CALL PERMIN

GO TO 18

WRITE(LUL45) XMEAN

FORMAT (/1Xy “HMean Level = *,F7.3, * metre’)
Cail PERMIY

'yF7.3+7 metre above MBL')

'sF7.3y' metre’)

Gl TO L@
WRLTE(LOyS6) SD
FORMAT(/1Xy *Standard deviation = '.F7.3, ’ metre’)

CaLL PERMI
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GO TO 1@ -

&6 WRITE(LG, &7) VAR

&7 FORMAT(/1%, "Variane = ',F8.3,' s53. metre’)
CALL PERMIT )

Gl TO 10
; WRITE(LO,78) EMAYXy XMIN, KMINGL,RANGE + XMEAR, SD, VAR
78 FORMAT(/1Xy "Hiahest Level = *,F7.4, * metre above M5L /7

+ 1¥y "Lowest Level = '+F7.3, * metre above MSL'/

+ 1Xy "Depth ot lowest level trom GL = *,F7.3,° metre’r

+ 1¥. ‘'Range of fluctuation = ".F/.3, ’ metre'/

i IX, "Mean Level = ",F7.3, ° melre’s

« 1X, ’Btandard deviation = ',F7.3,' metre'/

4 1Xy Variance = ",FB8.3, ' za. metre’/

CALL PERMII

G 70 10
as RETURN ~

EHD : )
e SUEROUTINE HARM

WRITE(3,1) )
1 FORMAF(/ /1%,y "Well, If you are interested in harmonic anaiysis’

+ +7 then exit this sustem’/1X, From sustem tupe H § prezs ENIERY

s ' and proceed’ //7)
Call FERMITY
RETURRN
ERD .
SUBROUTINE ADDRES(NST,NYEAR, NREC)
INTEGER*%1  STN(18} ]
DATA STN/ 2y 24y 2544204347 ,465,72,73, 74/
NREC=0
- IF ( NYEAR .LT. 1979 .0R. NYEAR .GT. 1983 ) GO TG 7 .
D11 =1, 1@ ' ‘:
IF ( NST .EG. STN(I)) GO TO 4 ‘
CONT THUE )
MSTHUM=1I
IF { NSINUM (EO. 18 .AND. NST NE. STNC(I®) ) GO TO 7
NREC = (NSTHUM-1)#5 + NYEAR - 1978
Iy RETURN
ERND

-




PROGRAM HARMON
INTEGER YEAR, SiN. ADLE
BYTE ANS, CNTRL. YES: NO
DIMENSION f(55) AP (5505 PHA TS0, AMITCS8) s ARPZISE)
v u1FF(55),A(53),B(53),Hu26,53).XXM(53).REB(:&),ﬁR(ﬁs).
\ Plze), DF(Z6Y, DDPL2E),IS1L3), EL{2),R1(53),R2(53)
D& 1A FL/THDE/®( 'DAT '/y P1/3.1415927/  PMIN/. @167/ CHTRL/ 3B/
WRITE(3y1) CNIHL

1 FORMAT(1X,AL)
WRITE (344}
4 FoRMaI{1X, 'Station @ i

READ(3,2) 1Sl
FORMAT(3ID)
HWRITE(3,3)
FORMAT (7714, Year & 7
READ(3. &) NYEAR
& FORMAT(14)
giH o= 10@%18T(L) + 1@¥iSTiz) + I8T{3)
CaLL ADDRES{STN, HYEAR, NREC )
(F { MREC .EQ. @) GO TH Y
CALL OPEN{B,FL.,@} -
READ (8, REC=HREC) S¥N VEAR, NI1GTAL, MMS, X
EWNDFILE 8 : '
IF (MMS .GT. @) 6o T09
o To 8 :
/ WRIIE(3.37)
37 FGRMATE/ /1%, Data not found’//}
5TOP ; '
a8 FGRHAT(H!lX,jAnalgsis iz aborted dus to presente of miszing’
+ ,? data’l | :
g CONTINUE
N= NTO1AL
W= FLOAT (M)

bt

Ln

3

ﬁ

i .
F

|

c= 2.0
gx= 8.0
Sx¥=0.0

po 23 I =1, M
Cgx = 8%+ Xth)
GYX = SYX o+ N(Iye¥Z
75 CONTINUE
¥M = GX/FLOAT(N)
gGY = GX¥SX
VAR= (¥ ¥X-S5%/FLOATINY ) /FLUAT(N
gp = SURT(VAR}
Do 38 kK=1,26
FR=K
Y=0.0
1=0.0 l
b0 26 J=LN |
XXM Y= % {J - X
Fi=d
Y=Y+XKM(J)*CGBq2.@B*PI*FH*FJIFLDAT(N))
& Z=Z+XXH(J)*BIN{E.EB*PI*FH*FJIFLOAT(N))
A=z, BFFLOAT(N) *Y
L PUK)=2. B/FLOAT (M) #L
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FA=ALK)

PE=B(K) -

AMP (K )=50R1 (PA*PA+PEXPE)

AMPZL(I) = AMP(K) *%x2/72. 1

AMM (K )=AMP (K) /AMP{ 1)#100.0

PHAK)=ATAN(-PR/PA) %180, B/ PI

LF(PHACK) (LT. ©.@)PHA(K)=PHAIK)+360.0
33 CONIINUE

i WRITE(Z,81) SiN,y, NYEAR
g1 FORMAT(/ /7724718y "Harmonic enalusis ot groundwater level data s
v /1Xy "OBSERVATION WELL NO = M -, 12,

1 Xy "Year Y1470
1IF {MMS .GT. @ )} WRIYE(Z,38)
IF (NMS .GT. B ) sTap
WRITE(Z,
FURNAF(ng'GrDundwater level data above HM5L are as follows'///)
WRITE(2+B4) ( X{I)yI=1,N }
84 -Rﬂ%THXlWﬂ@#)
WRITE(Z,83) XM , GD
83 FORMAT(1X, "Mean of all data = "+FB.3,’ metres’,
+ /1Xy'Standard deviation = "2,F8.3,7 sq. netres’s7/7)
DO 11i1 INDEX=1 , 13
DO 1081 J=1.H
SUM=0.9 : =
RJ=d
PO 1802 K=1.,[NDEX
Rli=k
SUM=5UM+AMP{R)*COS{ 2. B*P1 kRK*RI/FLUAT(N)+PHA(K)*P1/180. @)
. 1082 CONTINUE
' H{IMDEX . J 3=XM+SUM
1801 CONTINUE :
RES¢(INDEX) = 0.2
DO 1804 J=1,N
ARCJY = ( X(J) - HIINDEX,J)Y /S
DIFF(J)= (X(J)-HUINDEX,J)} ) %47
RES(INDEX) = RES(INDEX) + DIFF(J)
1604  CONTINUE
WRITE(Z, 184) INDEX , RES(INUEY}
CaLL ANALYSI{NWXR)
WRITE(Z, 183 (Jy X (T HLT ) DIFFLT Yy XAMOd ) 5 d=1 4N
103 FORMAT (45, "WEER="12, 4X, "ORIGINAL DATA=’F&. 4. 1%, COMPUTELD DA A
t o =TFB. 3, 3K 'DIFFERANCE='FH. 3,45, "ORI. DATA-MEAH)’, - FB.5)
13 CONTINUE .
1111 CONTINUE . o o
184 FORMAT(/9Xs "Residuals for’,{3:' harmonics =',F10.5/FL,38('="1/)
DO 1@ NMH= 1, 26 -
SUM = 6.0
D ¥9 1 =1 4 NH
SUM = SUM + AMPZ(I)
79 CONTINUE -
PINH) = SUM/VAR
ig CONTINUE
WRITE{Z.3}
3 FORMATC/ /79X, *S1.No. " 13X, ' P(Ty 13%, *DEL(P{I) )y 13X, 'DDP (1) /)
DO 21 NH =1 25

jen}
P

L
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118

119

J'_A-

228

337

438

337

DRNHY = FiNg+l) -~ i)

Do 22 WH= 3. 25

DUP (NH) = DPiNE+SL) — DPANH)

WRITE(Ze813 ¢ 1 » FUL) 5 DPel). DDPELF. 1= 1 29}

FORMAT (1085, [3, 10X 4F10.5, 10X,F10.9, 18%,F12.3)

NSlG = 1

SHMIN = RES(1)

Do 117 1 =1 4 13

i1F ( RESC(Ir .GE, SMIMN 3 GO Tu 117

SMIRN = RES(L]

M5IG = 1

CORl THUE

WRITE(Z, 118) NBIG

FORMAT (/77 /1%y "Number of =ignificant harmorics = G120

WRITE(Z,119)

FORMAT(/ /1%, 'Harmonics ampiitude Phase '//}

WRITE(2,227) (1 4y AFMP(I)y PHA(I) 4 1 = 1, NSIG )

FORMAT(4Y, 1255%,F7.3,55,F7.3)

Bo Z28 1= 1, N

RIi¢Iy = £01 - HINBIG I

Rzil) = RI¢L)#x*2

COMTINUE

RiSUM=0

RzSUM=0, 9

DO A7 1= 1, H

figuM=RisUM + R1{I;

RZSUNM=REGIUM 4 REilil

CONT INUE

WRITE(Z,338) .

FORMAT(/ /71Xy GRS, value Cab.value ‘771

WRITE(2,349) (I (Do M1, I04H{Z, 17, H{Iy 1) sH{b, 1, HIG: Ih, 151 ) -

FORMATIL1X, £2y9KsFF.4,5%FF.4,5%,F9. 4 5% ,F7.4495,FF.4,5%,FF.4)
STOE
END

PROGRAM HARMON
INTEGER YEAR, STN, ADDR
BYTE ANS, CNTRL, YES, NO
DIMENSION X(53),AMP(33),PHA(S3),AMM(53), AHPZ(53) o
+ DIFF(53),A(53),B(53) s H{26,53), XXH(53), RES(26) . XRI53),
+ P(26), DP(Z&), DDP(26),18T(3), FLI{Z),RI(35),R2(54)
DATA FL/THDE/®, DAL /7y PL/3.1415927/ gPHﬁN/ V16774 CNIRL 250
WRITE(3,1) CNTRL
FORMAT({1Xs A1) - ' ’
WRITE(3,4) |



PRUGRAM HARMON . 188
. INTEGER YEAR, S1N. ADDK
BYTE ANS, CNIRL, YES, NO
DIMENSLON X(54) s AMP(53), PHA(S3 s ANN (50 s AHFZ(53)
+ DIFF(53)4A(53), B(53)  H(Z6:55) 4 AXMIS3), RES(26) « XR(S3)
+ P(26). DP(Zb), DOP(Z6),[S1(3), FL{Z) R1{53),RZ(53)
DATA FL/THDE/?, DAY */y P1/3.1415927/ (PMIN/.B167/, CNTRL /307
WRETE(3,1) CNTRL

1 FORMAT(IX, AL}
WRITE{344)

4 FORMAT(LX, Station t *)
READ(3,2) IS8T

z FORMAT(AI1)

. WRITE(3,5}

5 FORMAt(/ /71Xy Year & )
RE&AD(344) NYEAR

& FORMAT(IA)

©8TN'= 1B@*IST(1) + 1@%IST(Z) + ISI{3)
CALL ADDRES(SIN, NYEAR, NREC )
IF { NREC .EQ. 8 ) GO TOQ 7
CALL OPEN(B,FL,B)
READ(B, REC=NREC) SiN , YEAR, NTOTAL, NMS, X
ENDFILE B
IF (HMS .GT. @) G0 TO 9

a6t 10 B
s CHWRITE(3,30)
7 FORMAT(/ /1% "Data nat tound’ /3
51080 ’ ;
48 FORMAI{//71¥, "Analysis 15 aborted due to preszence of missing”® 1
| o datae’) !
8 CONTIHUE !

i
: !
M= RTOfaL ' L :
W= ELOAT (M) : S o
|

C= 2.

5X= 8.8
Eri=0.0G

o 25 1 =1, N
5% = BA+ X(D

SX = BXY + X{l1%%2
29 CONTINUE
XM= SX/FLOAT(N)
85X = SX%5¥
VAR= (SXX-SSX/FLOAT(N)}I/FLOAT ()
SD = SORT{VAR) '
DO 35 K=1,26
FR=i
Y=0.8
=0.8
DO 26 J=1,N
XAMOI Y= (- XM
Fd=J .
Y=Y+ AMIJ )% COS( 2. BO*PI*FH*®FI/FLOAT (M)
26 =4 XXMOII¥SIN(2. BEFPI*FR*F3/FLGAT ()
A(R)=2.Q/FLOAT(N) ®Y
BR)=2.B/FLOAT(N)*]
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Fa=ALR)

FR=R (K}

AMP (R)=SQRT(PA%PA+PExFE)

AMPZIR) = AMP(KY*»Z2/2.0

AMPt R =AMP LK) 7AMPL 1) %190.8

PRATIK) =ATAN(-PRE/PA)#380.B/F]

IF(PHALK) .L1. @.2)PHA(K)=PHA(R)+358.8
35 CONT THUE '

9 WRITE(Z,81) SIN, NYEAR

(=31 FORMAT(///7/77/71%, *Harmonic analysis ot aroundwater level data’,
¥ /1%y "ORSERVATION MWELL MO M 12
' /1%, Year ¢ "sl4///) -

IF (NM3 ,GT. @ ) WRITE(Z,38)
I (NMS .GT. © ) 810P
WRITE(Z,82}
g2 FORMAT(1X, 'Groundwater level data above MBL.are a&s follows’//7/)
WRITE(Z,84) ( X(I)yI=1,N )
-84 . FORMAT(LX, 1@F1B.4)
WRITE{Z,B3) XM , SD
B3 FORMAFC1Y, ‘Mean of all data = 7.FB.3,’ metres’,
4 /1¥%,’Standard deviation = ' FB.3,' =a. metres’/i/}
DO 1111 INDEYX= 1t 4 13
00 1801 J=1,N
SUM=0.8
RJ=J .
DU 1987 k=1, INDEX.
Rli=] : i :
SUM=SUM+AMP (K) *C0S( 2. @¥PI*RK*#RJI/FLOAT (N) +PHA(K) #P1/188@.0)
1092 CONTINUE @ ' '
. H( INDE¥, J)=XM+5UM’
1801  COWTINUE !
RES{INDEX) =i8.D
DO 1084 J=1,N
ER(J) = { X(J) - H{IMDEX,J)}/SD
DIFF{J)= (X{J}-H{INDEX,J))%%x2
RES(INDEX)Y = RES{INDEX) + DIFF(J)
1004  CONIINUE )
WRIFE{Z,104) INDEX , RES{INDEX)
CALL ANALYS(N, XR}
, WRITE (2 1030 (s X (Y e HIT )y DIFF(J) 5 REMOT) s =1, N)
185 FORMAT (4%, 'WEER="12,4%,  ORIGINAL DATA="F6.3,1X,7  COMFUTED DATA
b ='FB.34,3%, 'DIFFERANCE=’FB.3,4X, 'ORI. DATA-MEAN)'.  F8.3)
15 CONT IHNUE ‘
1111 CONTINUE )
104  FORMAT(/9%, 'Residuals for',s13,’ harmonics ‘=" F18.5/9%,38('="1/)
DO 18 HH= 1 . 26 |
SUM = 8.0 |
DO 79 1 = 1 4 HM [
UM = SUM + AMPR(I)
75 CONTINUE
P(NH) = SUM/VAR
10 CONTINUE
WRITE(Z,3) .
FORMAT (7 /9%, *S1.No. « 13Xy "P{L1 4 13X ' DELCPLIN) " 138X, "DLPTII/)
DO 21 WH =1 4, 28 : '

sl

Loe
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3| DPINH) = P{NH+1) — P{NH)
DG 22 WNH= 1, 25
Z2 DUFP(NH) = DP(NH+1) - DP{NH}
WRIIE(Zy41) ( 1 , P(1) y DP(1), DDP(I), L= 1, 25}
41 FORMAT (18X, i3,10X,F13.5,10%,F10.5,18X,F18.5)
WNSla = 1 .
SHMIN = RES(1: '
DO 117 4 =1 4 14
IF { RESC(I) .GE. SMIN )} GO 10 117
SHMIN = RES(1}
NSIG = 1
117 CONT IRUE
WRITE(Z2y 118) HSIG
118  FORMAT(//7//1Xy Number ot cignificant harmoriics = ", 127/}
WRITE(2,11%})
1i9 FORMAT(//1X, '"Harmonics Amplitude Plhaze /7).
WRITE(2,227) « L 4 AMP(I)y PHA{(1) & | = 1 , NSIG)
227 FORMAT{4%Xy 1 2ySXaF9.3,5%:,F9.3) . : . )
po 2281 =14 N
R1¢I) = X{I) - H{NS1G,s1)
R2(1) = RI{1y%%2
228 CONT IMUE
R15UrM=0
R25SUM=0.8
DG 337 1 =1 4, W
R1SUM=RISUM + R1¢I)
Z8UM=RZ5UM + RZ(1}
337 CONTINUE
WRITE(Z2,3148) :
338 FORMAT(//71%,'5]. OBS.value CAL.value "7/}
o WRITE(2,349) (I X{I)yH{IZI)3HIZ 1) s HIEy T HIG, I aH{E, T), =1, N}
337 FORHAT(1X,lE,EX,F9.4,5X,F9.4,5X,F9.4,5%,??.4,5§.F9.4,5X;F9.4)
STOP '
ERND
SUBROUTINE ANALYS(N, X2
DIMENSION %{5%) -
Si= 8.0
Six=6.8
Do 251 =1, N
5X = 85X+ itI) ]
SXX = GXX + X(I)w*y
25 CON' INUE
iM = SX/FLOAT(N}
58X = 5X*5X%
VAR= (SXX-5SX/FLOAT(N)Y ) F/ELOAT (N}
5D = S4ORT (VAR
S53=0.0
S54=p.0
DO i1t I =1, N
S4= 83 + (X{I) XM=«
. G4 = 54 + (X({)-XMrexs4
111 CONIIRUE
C CVY=5Ds iM
CE=583/FLOAT{N) /5D#%%3
CE=54/FLOAT(N)Y/VAR¥*Z -3.0
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WRITE (2 113) XI1, 5D, 5. Ck
113 FORMAT( 9%, 'Mean = ' E12.5:5X, " S.D0. = '+FB.449%y ' Cz =
4 JEB.4,5%,7 Ce = *,F8.4 )
RETURN '
END
SUBROUTINE ADDRES(NST,NYEAR, NREC)
INTEGER STN(1D), YEAR(S)
DETA STN/Zy 26,25y b2y b3 b7 b5, 752,73y 74/
DALA YEAR/ 1579, 1980, 1981, 1982, 1983/
NREC=0
IF { NYEAR .LI. 1979 .GR. NYEAR .a&1. 1983 ) G0 TO 7
DO 1L =1, 18 :
iF ( NST .EQ. SINCI)) GO TO 4

i CONT INUE
4 NS TNUM=I
IF ¢ NSTNUM LEQ. 1@ AND. NS ME. SHO1@) 3 G0 10 7
DO 21 =1, 5" '
IF { NYEAR .EQ. YEAR(I) ) GO TO 3
z CONT INUE
3 MNYRNUM = 1 . .
NREC = (NSTHUM-1)%3 + RHYRNUM i
7 RETUHN ’
END I
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