A DATA BASE SYSTEM FOR RIVER BASIN MANAGEMENT

ABSTRACT

A data base system for the analysis of.a large
river basin was developed that permits users to
retrieve and process a set of data elements to
obtain the desired information pertaining to any
gaging station, segment of a river, or a particular
river in the basin. The data base management pack-
age is written in FORTRAN IV to operate under the
NOS operating system. It uses a simple query lan-
guage to direct the operations of various component
programs. The command language specifications are
also presented along with sample results of data
retrieval and processing that show the usefulness
of the data base system for large river basin
management.

I. INTRODUCTION

The two most important problems that planners
and/or project managers have to deal with in river
basin management are the adequacy of information
related to river basin evolution and the reliability
of river system simulation models. A planning model
can then be developed to assist users in the selec~
tion of an optimal strategy to optimize some
pre-specified goals.

In this paper only a solution to the first
problem is presented. The second problem has been
discussed by the authors in a different paper (1);
therefore, it will not be repeated here.

Large-scale analysis of river basin systems
always requires a large amount of data. To minimize
the "turn-around" time to acquire the desired
information that must also be in some pre-specified
formats to input directly to the river basin system
simulation models, an efficient data storage and
retrieval system is needed. Since the worth of
historical data depends greatly on its quality and
the way it is managed in order to give the maximum
amount of useful information for solving some
particular problems, data preprocessing and analysis
capabilities are the two particularly desirable
features of the data base management system (DBMS)
to be developed.

In the following sections, the description of
the characteristic features of YAZDB, a data base
management system for the Yazoo River Basin, will
be presented. Each sample result of data retrieval
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and processing will be accompanied by the
corresponding command statements to show the
simplicity of the query language and the usefulness
of the data base system for river basin management.

IT. CONCEPTUAL DESIGN OF THE YAZDB

The Yazoo data bank consists of magnetic tapes
that store all data files of various data categories
of the Yazoo River Basin. These data tapes are
directed to be loaded to the computer system by the
DBMS whenever required. The only data file needed
to be stored permanently in the computer system is
the river system descriptive data file (DESCRIP)
that contains necessary information related to the
status of various data categories at all the gaging
stations in the Yazoo Basin and a node system
describing the river system network. If a certain
data category is expected to be used frequently in
daily activities, a permanent file is created from
the corresponding data tape to minimize the tape
handling charge and accelerate the data retrieval
and processing job. This concept offers a minimum
operating cost to maintain a large data base, also
assuring the continuity of service to users. The
conceptual design of the Yazoo data storage and
retrieval system is presented in Illustration 1.

The YAZDB consists of four overlay programs
and a library of utility subroutines to manage the
data. This overlay structure and modular concept
aims at increasing the flexibility of the YAZDB in
changing component elements and reducing computer
memory TYequirements. The general structure of the
YAZDB is given in Illustration 2 and the structure
of the Yazoo data categories is given in Co-
Illustration 3.

I1I. CHARACTERISTIC FEATURES OF THE YAZDB

Storage:
(1) Coded files
(2) Magnetic tapes

Retrieval:

(1) Sequential access through keys, based on
a node system that is developed according to the
structure of the Yazoo River System.

(2) Data retrieval and processing is done
through a simple query language. The command lan-
guage specifications are presented in Table 1.
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ILLUSTRATION 1
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Conceptual Design of the Yhzoo Data Storage and Retrieval System

4

Data

Bank 

magnetic
' tapes

Data Base Managément System

'
t

Data Retriéval and

Processing package

Data Utilization

stage - discharge relation analysis
stage / discharge' hydrograph analysis
sediment concentration analysis

bed elevation change with time

channel deformation analysis

stage, discharge, rainfall distributio
reservoirs § control structures survey

18

332

—_— —— - —

- — e -

r

Magnetic . -
Listing Punched cards Tapes
ILLUSTRATION 2
Overall .Structure of the YAZDB
: -
YAZOO )
DATA MANAGEMENT
i SYSTEM
¥ 1 i 3
. Program Program Program Program
UPDATE GETDATA PROCESS ouTPuT
]
Insert record . Get data . Statistical . List
‘ c?tegory analysis
. Delete record: . Get location . Data processing . Plot

. Change record

. Get time period
. Reétrieve the

desired data
element

'
l
|
I
)
i
‘
i
[
i

|
|

. Data reformating . Display °

& generation

. Save




ILLUSTRATION 3

Structure of the Yazoo Data Categories
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(3) Several input/output options are
implemented in the YAZDB package:

Three levels of information: the
general gaging station information and
data status, the data value, and all
information available at a gaging
station;

Four types of location information: the
basin, the river, a segment of river, or
a gaging station;

Five alternatives to locate a gaging
station: by station name, station num-
ber, its geographical coordinates, a
river name and a river-mile from a
starting node, or a node number and a
river-mile from that node;

Six types of time information: a
calendar year, a water year, a date,
from a calendar year to another calen-
dar year, from a water year to another
water year, and from a date to another
date.

(4) To date, several Qata processing options
are available in the YAZDB for:

Regression analysis;

Correlation analysis;

Frequency distribution analysis,
Finding the minimum/maximum value within
a given data set;

Calculating the basic statistics (mean,
standard deviation) ‘of a given data set;
Channel deformation analysis;

Sediment concentration analysis;
Cummulative rainfall analysis, and
Reservoirs and control structures
surveys.

The actual command statements for each specific
data retrieval and processing operation are
presented along with the corresponding results,
in Illustrations 4 to 14. The utilization of the
Yazoo data storage and retrieval system in the-
analysis of the Yazoo River Basin can be summarized
by the block diagram in Illustration 15.

IV. CONCLUSIONS

This paper presented an approach that is
efficient and quite economical to ensure the ade-
quacy of providing useful information to planners
or project managers in the analysis of large river
basin systems. Sample test cases show the simplic-
ity of the query language and the capability of
YAZDB. The command language specifications and the
types of data processing operations are designed to
satisfy the majority of users who are not familiar
with the computer system, but want to have some
basic information about the evolution of the river
basin system.
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| TABLE 1

'
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t

Command Language Specifications for the Yazoo Data Base

Category--Type
- all

.

stage-discharge

* stage

+ discharge

- bed material

+ suspended sediment

< cross section

* control structure

+ reservoir

precipitation’

(water quality)
(watershed)

- min value

«

.

max value

basic statistics

- cum frequency

- histogram

- regression analysis

.

- changing-stage for Q

Information--Type

ie

. data

|

I

(rule, curve, spillway
curve, capacity curve)

(daily, hourly)

i
i
i
i
'

stage-hydrograph generétion

discharge hydrograph géneration

- thalweg level plot

- cum rainfall

- list

.

plot

T |

« display (list and plotj

* save

- delete

add

* change

!

¥

“(XCFS)

status

411 information

Location
- all
» basin: river
name
- River: river
name

- Segment (of river):

- river name, from

(XRM) to (YRM)

* Node (X), from

(XRM) to (YRM)

- Station:

.

.

located (at/nr)

(station name)

number (station no.)

Time

« all

» year (X)

- date (X)

- from year
X) to (V)

- from date
X) to (¥)

+ water year
x)

- from water
year (X) to
()

- coordinates (lat., long.)

- on (river name) at (XRM)
- node (X) at (XRM)
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ILLUSTRATION 6

Stage-Hydrograph Plot
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Relative Frequency Histogram
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Gage-Stage Values (ft)
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ILLUSTRATION 10

Yazoo River System Data Bank
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ILLUSTRATION 15

Utilization of the Yazoo Data Storage and Retrieval System
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