Hydrogeology of Arid Environments

FAD: A computer based system for Frequency
Analysis of Droughts
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Abstract

Decision support systems are widely developed to assist water resources engineers, water managers and hydrologists in the design, operation and management of water
resources structures. Unfortunately most decision support systems based on frequency analysis are not accepted by their projected users. The user’s conceptual representation of
certain situations does not often correspond to the hydrological frequency analysis model representation as applied by most decision support systems. The main purpose of this
paper is to present a software for hydrological frequency analysis with historical information. The FAD software (acronym for Frequency Analysis of Droughts) developed in a
Windows platform and compiled by MATLAB 6.5, represents a user friendly tool that can be used by practitioners for solving frequency analysis problems in the field of hydrology in
arid and semi-arid regions. The software represents also a decision support system for experts to assist water resources engineers and hydrologists and a didactic tool for students
who approach this kind of problem for the first time.
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A new approach: Deceedance Probakbility & Seasonal Rainfall

The chosen technical platform drew upon our development experience, in the area of graphical | FAD: Frequency Analysis of Droughts
user interface (GUI) and decision support systems. The system Is constructed with the use of | SUEEE TEEe AN A e
pre-developed toolkits of MATLAB (Matlab 6.5). The system components such as toggle and

push buttons, menus, edit texts, list boxes, popup menus, axes, etc., are all pre-programmed
In MATLAB. The sole source for all program features and some tools is our development.
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MATLAB functions are not the only base for all graphical features of the system. The system is

Presentation of the tool

constructed in a modular fashion, comprising of a number of components, including hypertext, [ S
database, data graphing facilities, selected fitted drought frequency distributions and | v e nanees g
probability plotting position for all distributions available in the software. The FAD software oo o e Doin o s
objectives were to create a computer system that would support multidisciplinary decision | I ——
making by water resources managers, ecologists, environmentalists and economists. Fig. 1: Sereen capture of the FAD front page

The advantage of a such computer program is that many different scientific and hydrological disciplines can be involved. The user can use it for drought
frequency analysis, precipitation frequency analysis, etc., The resources and the input data of the system included gauged systematic records, Annual
rains whose magnitudes can be accurately estimated such as most systematically gauged precipitation data, a second type of historical information to be
considered is the annual rainfall whose magnitudes cannot be determined but which are known to have not exceeded an upper threshold and finally, all
the rainfall values whose magnitude is known to be within a range described by an upper and a lower bound. To achieve these objectives, ease of
system use, low platform costs, low maintenance costs and flexibility of the system components were key design priorities.
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Fig. 3: Data output page & results visualization

end users. We will use this information to
continuously improve the system.

A computer package was developed to facilitate drought frequency analysis using information from different sources including: systematic gauged
records and different types of historical drought data. The software calculates the probability plotting position. Data processing and manipulation tools
are required for current tasks in the field of hydrological frequency analysis especially when historical information is included. The FAD product could be
mentioned as one of the simple family of such software packages. Lot of algorithms for data validation, data import, data filling and analysis is included
there. The system has got a lot of main features, such as flexible systematic and historical data imports, internal consistency checking, advanced
graphics, sophisticated analytical tools, etc. We actually use this system in the Hydro-Science Research Unit projects, it successfully demonstrated the
suitability of a hydroinformatics system in hydrology problems. For this reason, continuous improvements are supported and encouraged. As an
essential feature, plotting positions graphics for both, gauged systematically data and historical information can be displayed by the software and this for
a selected number of fitted distributions.
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