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TOMASZ GARBULIŃSKI * 

MDRS** — WATER POLLUTION CONTROL SYSTEM 

MDRS system, partly described in this paper, is a proposal of making use of 
information obtained during sampling programmes executed on the rivers. The author 
presents general idea of the system which can be applied to any river basin. 

Management and control of the river basin resources is extremely compli 
cated and expensive task. In most well-known cases, the available managerial 
concepts and computational capabilities are inadequate. Therefore, the program-
mes of planning and optimization of allocation and control of resources are 
of a great importance. 

Usually, the actual planning of experimental analysis (done by sampling 
of river water in cross-sections) is based on the practice and intuition of analysts. 

According to this idea, in 1982 the author started to develop the model 
for identification and control of pollution in the  Bóbr  river basin in which 
the measurement programme was the first step of the designing procedure. 
The block diagram shown in fig. 1 is an essential phase in construction of mathe-
matical model, since the quality of MDRS system, as a statistical system, de-
pends on the quality and quantity of information obtained from samples. 

The seventh block in this block diagram completes the collection of the 
data which axe next processed in programme modules of MDRS system. The 
MDRS System consists of several sets, e.g.: 

"measurements", 
"water consumers", 
"water-level indicators", 
"river segments", 

* Institute of Environment Protection Engineering, Technical University of  Wrocław,  p1. Grunwaldzki 15, 50-377  Wrocław,  Poland. . 
** MDRS — shortening of the matrix description of river structure. 



1. Select representative rivers 
for analysis in river basin  
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2. Define types and variability 
levels of parameters being 
analysed 

3. Find methods of analysis or 
definition of the new ones 
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4. Plan experiment (sampling 
programme) 

5. Define proper forms of ex-
pressing the results 
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Pay attention to: 

2.1. Environmental quality criteria and 
tolerance limits 

2.2. Measurement programmes (if any 
exist) 

2.3. Previous analytical data 
2.4. Characteristic water pollution in 

the region 

3.1. Laboratory possibilities 
3.2. Applicability of standard procedu- 

res to water under investigation 
3.3. Modification needed for adapta- 

tion of standard methods 
3.4. Applicability of method, its cha- 

racteristics, accuracy, precision, etc 
3.5. Economical criteria, cost, evalua- 

tion 
3.6. Others 

4.1. Sampling method 
4.2. Number of cross-sections 
4.3. Sampling frequency 
4.4. Number of samples in cross-section 
4.5. Storage and transportation of sam- 

ples 
4.6. Data set for each sample 
4.7. Random selection of data 
4.8. Statistical method of data pro- 

cessing 

5.1. Required form of reports from 
experiments 

5.2. Forms required by the programme 
modules in MDRS system 

5.3. Other forms expected by system 
users 

6. Data analysis and interpre-
tation 

7. Collect data in special files 
for next processing 

Fig. 1.  Method of  data  collecting  in  the  MDRS system 

Rys. 1. Metoda otrzymywania danych w systemie MDRS 



Pay attention to: 

4 

Define hydrochemical profiles con-
necting all standard concentrations 
calculated in 2 

Transfer data from "water users" 
set and update hydrochemical pro-
files from 3 

3.1. Assuming of head-water average 
flow rate as a base of hydroche-
mical profile variation 

3.2. Hydrochemical profile presentation 
of a set of linear spline functions 

3.3. Transformation of linear spline 
functions into nonlinear form in 
conformity with the kind of self-
purification process 

Collect stored data in special sets 
for processing 

Define method of finding the stan-
dard concentration of each physico-
chemical parameter in each ęzoss-
section 

2.1. Optimal methods of the concentra-
tion approximation as a function 
of flow 

2.2. Programme selecting the best of 
the optimal methods depending on 
the character of concentration dis-
tributon 

Е  3.1. Criterion of constructing the files 
in MDRS system 

3.2. Possibility of updating 
3.3. Requirements for continuous qua- 

litative and quantitative control 

Fully or partially order all water 

1E 
consumers 

Indexed-sequential organization of 
"water consumers" set  

1. Define complete ordering procedure l 11.1.  KATASTER  principles 

2.1. Detailed information about water 
consumers 

2.2. Methods of analyses of waste dis-
charge and water intakes 
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Fig. 2. Data  processing  in  the "measurements"  set 

Rys. 2. Przetwarzanie danych w zbiorze „pomiary"  

Pay attention to: 

Fig. 3.  Method of  data  collecting  in  the "water consumers"  set 

Rys. 3. Metoda otrzymywania danych w zbiorze „użytkownicy wody" 
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"prognosis module", and others which are defined or assumed depending 
on the needs of the system users. 

In this paper the author presents only the set of „measurements" and a 
part of the "water consumers" set, as the sets of data processing which iden-
tify the quality and quantity of water in the  Bóbr  river basin. Generally, the 
"measurements" set includes the data collected according to measurement 
programme, shown previously. The block diagram of data processing in this 
set is shown in fig. 2. 

The water consumers constitute the next file in the MDRS system. This 
data set, named "water consumers", contains a large number of information 
concerning the waste discharges and water intakes. General method of data 
collecting in this set is shown in fig. 3. . 

Updated hydrochemical profiles are substantial information in MDRS system. 
Using kilometer distance as the input data, the user of this system may obtain 
in an optional point of the river the standard concentration of the given pollutant, 
the quality of this water and other information depending on demands. 

The MDRS system suggests the usage of large data sets obtained from 
the conducted investigations. This system was tested on the  Bóbr  river basin 
and the obtained results show that it can be applied in other river basins. 

The successful implementation of the MDRS system largely depends on 
the understanding many physicochemical and biological phenomena that 
should be transferred to coherent model. This model gives a set of alternatives 
and predictions for the given economical conditions and regional limitations 
which may be useful in the desicion-making processes. 
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MDRS — SYSTEM STEROWANIA ZANIECZYSZCZENIAMI WÓD 

System MDRS, częt~ciowo przedstawiony w artykule, jest propozycją  wykorzystania 
informacji gromadzonych w czasie realizowania programów badawczych dotyczących wód 

rzek. Autor prezentuje ogбlną  koncepcję  systemu, który może by6 zastosowany do każdego 

dorzecza. 
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MDRS — EIN STEUERUNGSSYSTEM DER GEWAŚSERVERSCHMUTZUNG 

Das im Beitrag nur zum Tei1 beschriebens MDRS-System, stellt  linen  Vorschlag dar,  
die  wahrend der F1uBuntersuchung gesammelten Ergebnisse im weiten AusmaB auszunutzen. 
Der Verfasser stellt das allgemeine gonzept dieses  systems  vor; es kann fiir  em  n beliebiges 
Einzugsgebiet verwendet werden.  

МАТРИЧНОЕ  ОПИСАНИЕ  СТРУКТУРЫ  РЕКИ  — 
СИСТЕМА  УПРАВЛЕНИЯ  ЗАГРЯЗНЕНИЯМИ  ВОД  

Система  матричного  описания  структуры  реки, частично  представленная  в  статье, является  
предложением  использования  информации, накапляемой  во  время  выполнения  исследователь-
ских  программ  вод  рек. Автор  представляет  общую  концепцию  системы, которая  может  применяться  
для  каждого  бассейна  реки.  
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