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Dersin Icerigi

(Course Description)

Dersin tanitimi, modellemeye giris, sistem teorisi ve dinamigi, Modelleme ile ilgili genel kavramlar,
Modelleme igin sayisal yontemler, Zamana ve konuma gore ayriklastirma teknikleri. Bunlarin sayisal
yontemlerle iligkilendirilmesi, Modelleme ile ilgili yazilimlarin bilesenleri, yardimer yazilimlar,
Modelleme 6rnekleri

Course description, introduction to modelling, system theory and dynamics, general concepts about
modelling, numerical methods for modelling, Special and temporal discretization techniques with
emphasis on numerical methods, auxilary software and software components for modelling, various
modelling examples

Dersin Amaci

(Course Objectives)

1. Cevre modellemesinin temel kavramlarinin verilmesi
2. Cevresel problemlerin ¢dziimii i¢in model olusturma/uygulama ve yorumlama becerilerinin
kazandirilmasi

1. To learn basic modelling principles
2. To develop the ability to construct/ implement and interpret a model to help solve environmental
problems

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

I.  Cevre modellemesi esaslarini kavrar.

Il.  Sistem teorisi ve dinamigi konularini kavrar.

IIl. Kitle dengesi, kavramsal modeller, simiilasyon, dogrulama, kalibrasyon, duyarlilik, optimizasyon,
belirsizlik analizi gibi modelleme ile ilgili genel kavramlari dgrenir.

IV. Modelleme i¢in sayisal yontemleri 6grenir.

V. Zamana ve konuma gore ayriklagtirma tekniklerini ve bu tekniklerin sayisal yontemlerle
iliskilendirilmesini kavrar.

VI. Modelleme ile ilgili yazilimlarin bilesenleri ve yardimci yazilimlar hakkinda bilgi sahibi olur.

VII. Bir modelini olusturma/galistirma ve sonuglarini yorumlama becerilerini kazanir.

Students who pass the course will be able to:

l. Understand environmental modelling principles.

Il.  Understand system theory and dynamics.

I1l.  Learn the general modelling concepts like mass balance, conceptual models, simulation,
verification, calibration, sensitivity, optimization, uncertainty analysis.

IV. Learn numerical methods for modelling.

V. Understand special and temporal discretization techniques with emphasis on numerical methods.
VI. Learn auxiliary software and software components for modelling.

VII. Gain the ability to construct/ implement and interpret a model.
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Odevler ve Projeler

(Homework & Projects

Ogrencilere ¢evre miihendisligi ile ilgili cesitli model uygulama ddevleri verilmektedir. Dénemin son iki
dersinde, dgrenciler hazirladiklar1 6devleri sunmaktadirlar.

Various modelling homeworks on environmental engineering topics are handed out to students. This
homework is presented at the last two weeks of the term by the students.

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Ogrenciler kendilerine verilen 6devleri yapabilmek ve modelleri alistirabilmek icin bilgisayar
kullanirlar.

Students use computer in order to prepare their homework and run the models.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢ci Smavlan 1 30
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler

(Homework) 2-4 10

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawi
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilari
1 Dersin tanitimi, modellemeye girig |
2 Sistem teorisi ve dinamigi, geri besleme kavrami, durum degiskenlerinin tanimlanmast I-11
3 Modelleme ile ilgili genel kavramlar: Kiitle dengesi, kavramsal modeller, simiilasyon, dogrulama, n
kalibrasyon
4 Modelleme ile ilgili genel kavramlar: duyarlilik, optimizasyon, belirsizlik analizi 1"l
5 Modelleme igin sayisal yontemler ve uygulamalari: Runge-Kutta yontemleri, matris yontemleri ve v
diferansiyel denklem takimlarinin sayisal ¢oziimleri
6 Zamana ve konuma gore ayriklastirma teknikleri. Bunlarin sayisal yontemlerle iliskilendirilmesi, kararlilik v
ve giirbiizliik kavrami
7 Modelleme ile ilgili yazilimlarin bilesenleri, yardimet yazilimlar Vi
8 Yardimci Yazilimlar Vi
9 Modelleme drnekleri: Biyolojik Atiksu Aritma, Ara Sinav -Vl
10 Modelleme drnekleri: Biyolojik Atiksu Aritma 1-Vil
11 Modelleme 6rnekleri: Su Kalitesi -1l
12 Modelleme 6rnekleri: Hidroloji -Vl
13 Modelleme ornekleri: Kat1 Atik -Vl
14 Modelleme 6rnekleri: Hava Kirlenmesi 1-VII
COURSE PLAN
Course
Weeks Topics Outcomes
1 Course description, introduction to modelling |
2 System theory and dynamics, feed back concept, determination of state variables I-11
3 General concepts about modelling: Mass balance, conceptual models, simulation, verification, calibration 11
4 General concepts about modelling: Sensitivity, optimization, uncertainty analysis 11l
5 Numerical methods for modelling and their applications: Runge-Kutta Methods, matrix methods, numerical v
solutions for systems of differential equations
6 Special and temporal discretization techniques with emphasis on numerical methods, concept of stability and v
robustness
7 Auxiliary software and software components for modelling VI
8 Auxiliary software VI
9 Modelling examples: Biological Wastewater Treatment, Midterm Exam 1-VII
10 Modelling examples: Biological Wastewater Treatment -1l
11 Modelling examples: Water Quality -1l
12 Modelling examples: Hydrology -1l
13 Modelling examples: Solid Waste -1l
14 Modelling examples: Air Pollution 1-V1I




Dersin Cevre Miihendisligi Lisans Programn ile iliskisi

Katki Seviyesi
Programn mezuna kazandiracag bilgi ve beceriler (Ogrenci Ciktilar) 1 2 3
1 Matematik, fen ve mithendislik bilgilerini uygulama becerisi X
2 Deney tasarlama ve yiiriitme becerisinin yanisira veri degerlendirme ve yorumlama becerisi
3 Bir sistemi, bileseni veya prosesi; belirli gereksinimleri gergekgi kisitlar (ekonomik, ¢evresel, toplumsal,
politik, etik, saglik ve giivenlik, iiretilebilirlik ve siirdiiriilebilirlik) ¢ercevesinde karsilayacak sekilde X
tasarlama becerisi
4 Cok disiplinli takimlarda galigma becerisi
5 Miihendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi X
6 Mesleki ve etik sorumluluk anlayigi
7 Etkin bir bigimde iletigim kurma becerisi
8 Miihendislik ¢oziimlerinin kiiresel, ekonomik, ¢evresel ve toplumsal baglamda etkisini kavrayabilmek
icin gerekli olan genis kapsamli egitime sahip olma
9 Yasam boyu 6grenmenin gerekliliginin bilincinde olma ve bu 6zelligi siirdiirme becerisi
10 | Cagimizin konular1 hakkinda bilgi sahibi olma
11 | Mihendislik uygulamalari igin gerekli teknikleri, becerileri ve modern mithendislik araglarini kullanma X
becerisi
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and the Environmental Engineering Curriculum
Level of
Student Outcomes Contribution
1 2 3
1 An ability to apply knowledge of mathematics, science and engineering X
2 An ability to design and conduct experiments as well as to analyze and interpret data
3 An ability to design a system, component, or process to meet desired needs within realistic constraints
such as economic, environmental, social, political, ethical, health and safety, manufacturability, and X
sustainability
4 An ability to function on multidisciplinary teams
5 An ability to identify, formulate and solve engineering problems X
6 An understanding of professional and ethical responsibility
7 An ability to communicate effectively
8 The broad education necessary to understand the impact of engineering solutions in a global, economic,
environmental, and societal context
9 A recognition of the need for, and an ability to engage in life-long learning
10 | A knowledge of contemporary issues
11 | An ability to use the techniques, skills, and modern engineering tools necessary for engineering practice X
1: Little, 2. Partial, 3. Full
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