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Abstract: Brief description of the monitoring optimization
process of environmental factors present in closed municipal
landfills. The process is used as a tool for weather forecasts
relative to a certain area.
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1. Introduction

Using mathematical simulation to create the
critical areas of environmental factors in the
development of municipal landfills and use them
in the optimization monitoring process of landfills,
includes the following:

— Designing the software
determine the quantitative
environmental factors;

— Software application optimization for different
practical situations (experimentally known
data);

— Optimized using the application in varying
degrees of degradation of waste from landfills
for extreme weather situations, to create
critical space in the evolution of pollutants
generated from the landfill;

— Use of critical space in the process of
environmental factors optimizing monitoring of.

This type of monitoring is intended to be
used as a tool in forecasts for dynamic evolution
of environmental factors to a specific area, such
as weather forecasting.

application to
evolution of

Rezumat: Scurtd descriere a procesului de optimizare a
monitorizarii factorilor de mediu prezenti in depozitele de
deseuri municipale, proces utilizat ca instrument in prognozele
meteorologice raportate la un anumit areal.

Cuvinte cheie: monitorizare, depozit, modelare matematica.

1. Introducere

Utilizarea modelarii matematice prentru crearea
spatiilor critice de evolutie a factorilor de mediu din
depozitele de deseuri municipale si folosirea
acestora in cadrul procesului de optimizare a
monitorizarii depozitelor cuprinde urmatoarea
abordare metodologica:

— conceperea aplicatiei informatice in vederea
determindrii cantitative a evolutiei factorilor de
mediu;

— optimizarea aplicatiei informatice pentru diferite
situatii practice date cunoscute pe cale
experimentala;

— utilizarea aplicatiei informatice optimizate Ia
diferite grade de degradare a deseurilor din
depozite pentru situatiile extreme ale conditiilor
meteorologice, in vederea constituirii spatiului
critic Tn evolutia poluantilor generati de Ia nivelul
depozitelor de deseuri;

— folosirea spatiului critic Tn  procesul de
optimizare a monitorizarii factorilor de mediu.

Aceasta variantd de monitorizare se doreste

a fi utilizata ca un instrument in prognozele de

prezentare dinamica a evolutiei factorilor de mediu,

raportatda la un anumit areal, asemanatoare
prognozelor meteorologice.
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2. Theoretical fundamentals

2.1. Designing IT application development to
determine environmental factors

IT application construction preliminaries

2.1.1. The aim of application: determining the
level of atmosphere pollutants from noncompliant
lanfils in specific situations, or for any other
existing situation which is analyzed according to
the state of activity of the waste mixture from the
landfill.

2.1.2. The purpose of application: finding
atmosphere pollutants distribution the for specified
cases in order to built static and dynamic maps of
the environmental factors influence in the selected
areas;

2.1.3. The fields of use for the application:
current forecasts of areas that will be affected by
pollutants generated from landfills, that can be
used as a warning similar to weather forecasts;
determination of areas with potential emergency
situations, simulated by adverse climatic data input
and by existing or simulated landfill activity
conditions.

2.1.4. The application structure: the application
is a result of numerical simulation of hydraulic
phenomena and those related to pollutants
diffusion in the atmosphere.

2.1.5. The input data of the application relates
to the following:
2.1.5.1. System’s topology and morphology;
2.1.5.2. The atmospheric circulation states
definition that are considered according
to the target;
2.1.5.3. Positioning waste  processing
infrastructure and their effects on the
environment.

3. Materials and methods

3.1. The calculation algorithm used in the
application

3.1.1.1. The output of wide potential
application materialize by storing the results of
numerical calculations in the speed expression,
temperature and landfill gas concentration for

2. Fundamente teoretice

2.1. Conceperarea aplicatiei informatice in vederea
determinérii evolutiei factorilor de mediu

Preliminariile constructiei aplicatiei informatice

2.1.1. Obiectivul aplicatiei: determinarea
poluantilor din atmosfera la nivelul depozitelor
neconforme de deseuri in situatile atmosferice
limitd specifice zonei analizate si pentru oricare
altd situatie existentd, acestea fiind analizate n
functie de starea de activitate a amestecului de
deseuri de la nivelul depozitului.

2.1.2. Scopul aplicatiei: cunoasterea distributiei
poluantilor la nivelul atmosferei pentru situatiile
mentionate in vederea construirii hartilor statice si
dinamice a influentarii factorilor de mediu la nivelul
zonelor de interes.

2.1.3. Domeniile de utilizare ale aplicatiei:
previzionari curente asupra zonelor care vor fi
afectate de poluantii generati de depozitele de
deseuri la nivelul spatiului care pot fi utilizate ca
prognoze similare celor de  atentionare
meteorologica; determinarea zonelor afectate de
potentialul unor situatii de urgentd care pot fi
simulate prin datele de intrare ale fenomenlor
meteorologice si cele ale starilor de activitate
existente sau simulate la nivelul depozitului.

2.1.4. Structura aplicatiei: aplicatia este o
rezultanta a utilizérii modelarii numerice a
fenomenelor hidraulice si a celor legate de difuzia
poluantilor la nivelul atmosferei.

2.15. Datele de intrare ale aplicatiei se
refera la urmatoarele elemente:

2.1.5.1. Topologia si morfologia sistemului
analizat;

2.1.5.2. Definirea stérilor circulatiei atmosferice
care sunt luate in considerare in functie de
obiectivul stabilit;

2.1.5.3. Pozitionarea infrastructurii de
procesare a deseurilor si efectele
acestora asupra mediului.

3. Materiale si metode

3.1. Algoritmul de calcul utilizat in cadrul aplicatiei

3.1.1.1. Datele de iesire ale aplicatiei se
materializeaza la nivel potential prin inmagazinarea
rezultatelor calculelor numerice la nivelul exprimarii
vitezei, temperaturii Si concentratiei gazelor de depozit
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elementary mesh structures. The results of
process are in the output selective distribution
maps, expressed by concentration in three
possible forms: horizontally a certain height at a
certain moment of the deployment process (at
ground level or at a certain height); vertical a
horizontal segment, having usually important areas
in the process analysis; or time varying the
concentration in one point (the chosen location is
as a strategic objective).

3.2. Algorithmic construction stages

3.2.1.1. The selection and demarcation of the
interest area (Cluj area and its adjacent zone,
including Pata Rat non-compliant landfill);

3.2.1.2. Relief prefiguration of the interest
zone (relief using data according
http://www1.wetter3.de/Archiv/archiv_dwd.html);

3.2.1.3. Positioning waste  processing
infrastructure at the site of interest (in this case
non-compliant waste landfill Pata Rat);

3.2.1.4. Meshing analysis and optimization by
covering its major objectives (goals polluting
strategic objectives);

3.2.1.5. Initialization of interest area by
establishing the baseline physicaly wich is
evidenced by the temperature, humidity, wind
speed and direction distribution in the area
analyzed and the boundary conditions at the
interfaces areas that are reset periodically based
on changes that occur within the system.

Note: Initialization digital data analysis values are
taken from existing archive of Regional
Meteorological Centre in Cluj-Napoca. Weather
forecasts aimed:

— Atmospheric circulation at mean day level;

— Atmospheric circulation to the average level
of the year (seasons);

— Major changes of atmospheric event;
— Extreme weather situations;

— Current values observed and measured at
atmospheric circulation through global
systems.

la nivelul structurilor elementare ale discretizarii. La
nivelul formelor concrete rezultatele din prelucrarea
selectivd a datelor de iesire sunt exprimate prin
hartile de distributie a concentratiei in trei forme
posibile: pe orizontala unei anumite inaltimi la un
anumit moment al desfasurarii procesului (la
nivelul solului sau la o anumitd Tnaltime); pe
verticala unui segment orizontal, cuprinzandu-se
de obicei zonele importante in analiza procesului;
sau, variatia concentratiei unui punct in functie de
timp (locatia unui obiectiv strategic se alege ca
punct de reprezentare).

3.2. Etapele constructiei algoritmice

3.2.1.1. Alegerea si delimitarea zonei de
interes (zona Cluj si adiacenta acesteia prin
cuprinderea depozitului neconform Pata Rat);

3.2.1.2. Prefigurarea reliefului din zona de
interes  (folosirea datelor de relief conform
http://www1.wetter3.de/Archiv/archiv_dwd.html);

3.2.1.3. Pozitionarea infrastructurii de procesare
a deseurilor la nivelul zonei de interes (in cazul de
fata depozitul neconform de deseuri Pata Rat);

3.2.1.4. Discretizarea domeniului analizat si
optimizarea acesteia prin cuprinderea obiectivelor
importante (obiective poluatoare, obiective strategice);

3.2.1.5. Initializarea zonei de interes prin
stabilirea conditiilor initiale, materializate fizic prin
distributia temperaturii, umiditatii, directiei si vitezei
vantului pe arealul de influenta in zona analizata si
conditiile la limita la interfetele domeniului, care se
reinitializeaza periodic in functie de modificarile
care apar in cadrul sistemului.

Nota: Valorile de initializare sunt preluate din
analiza datelor numerice existente Tn arhiva
Centrului Meteorologic Regional din Cluj-Napoca si
din prognozele meteorologice carea vizeaza:
— circulatia atmosferica la nivel mediu a unei
zile;
— circulatia atmosferica la nivelul mediu al unui
an (anotimpuri);
— modificari manifestare
atmosferica;

majore de

— situatii de vreme extrema;

— valori curente observate si masurate la
nivelul circulatiei atmosferice prin
intermediul sistemelor globale.
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3.2.1.6. Setting and enforcing emission
intensity and composition of landfill gas as the
initial condition to the existing mesh analyzed
domain;

3.2.1.7. Implementation of calculation
algorithm based on mathematical description of
physical phenomena in the atmosphere carried by
including pollutant dispersion (hydraulic
phenomena, heat transfer and diffusion);

3.2.1.8. Setting frequency reset by imposing
periodic boundary conditions with known trends
data (historical data or forecasts data);

3.2.1.9. Performing calculations and data
captures for results in terms of speed,
temperature and concentration of landfill gas;

3.2.1.10. Building the interest maps
(concentration distribution) by the following ways:

3.2.1.10.1. The concentration distribution
in the horizontal plane to a certain height (from
ground level or at a certain height above it);

3.2.1.10.2. Variation of concentration in a
point of interest for a given time;

3.2.1.10.3. The concentration distribution
in the vertical plane of a certain horizontal
positioning.

3.2.1.11. Archiving and establishing a system
for identifying critical states of pollutants evolution
according to the meteorological parameters and
emission levels (determined or evaluated);

3.2.1.12. Maps of risk construction
quantifying the pollutants concentration
distribution within the area of interest;

3.3. Attempts to optimize the application for
various practical situations.

4. Conclusions

During the simulation work we tried to
synthesize the case of the specific activity:
phenomenological description of the process
analyzed, the significance and prioritization of
simulated  phenomena, establishing the
mathematical equations governing the conduct
in phenomena analyzed, the construction and
presentation of the numerical simulation
activities.

3.2.1.6. Stabilirea si impunerea ca si conditie
initiala intensitatea emisiei gazelor de depozit si
compozitia acestora, la nivelul discretizarii
existente a domeniului analizat;

3.2.1.7. Informatizarea algoritmului de calcul
bazat pe descrierea fizico-matematica a
fenomenelor desfasurate la nivelul atmosferei prin
cuprinderea dispersiei poluantilor (fenomene
hidraulice, de transfer termic si de difuzie);

3.2.1.8. Stabilirea frecventei de reinitializare prin
impunerea periodicd a conditiilor la limitd cu datele
evolutiilor cunoscute (date istorice sau date legate de
prognozele efectuate) a parametrilor utilizatj;

3.2.1.9.Efectuarea calculelor si inmagazinarea
rezultatelor acestora la nivelul vitezei, temperaturii Si
concentratiei gazelor de depozit;

3.2.1.10. Constructia hartilor de interes
(distributia concentratiei) in urmatoarele variante:

3.2.1.10.1. Distributia ~ concentratiei  pe
planul orizontal al unei anumite naltimi (la
nivelul solului sau la o anumitd Tinaltime
deasupra acestuia);

3.2.1.10.2. Variatia concentratiei ntr-un
punct de interes pentru un interval de timp dat;

3.2.1.10.3. Distributia
planul vertical al unei
orizontale.

concentratiei  pe
anumite pozitionari

3.2.1.11. Arhivarea si stabilirea unui sistem de
identificare starilor critice de evolutie a poluantilor
in functie de starea parametrilor meteorologici si a
nivelului emisiilor determinate sau evaluate;

3.2.1.12. Constructia hartilor de risc la nivelul
cuantificarii distributiei concentratiei poluantilor in
cadrul zonei de interes;

3.3. Incercéri de optimizare a aplicatiei pentru
diferite situatii practice

4, Concluzii

In activitatea de modelare am incercat sa
sintetizam cazul concret al activitatii specifice:
descrierea fenomenologicad a procesului analizat,
stabilirea importantei si prioritizarea fenomenelor
modelate, stabilirea ecuatiilor matematice care
guverneaza desfasurarea fenomenelor in contextul
analizat, constructia modelului numeric  si
prezentarea rezultatelor activitatilor de modelare.
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The main object of the study is to obtain a
tool to analyze the atmosphere pollutants
dispersion generated by landfill. The simulation
equations are based on fundamental physical
principles, expressed through relationships
quantity of motion, conservation of mass, heat
and humidity.

The dispersion of pollutants generated by
non-compliant landfill Pata Rat, near Cluj-
Napoca was done on a 158 km2 area,
considering the Earth's surface relief in the
area.

The results of the simulation are useful
for interpreting environmental data.

Basically, this method could be used for
better locating landfills nearby cities in order to
achieve the effects on residential areas and good
functioning of strategic objectives.
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