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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
ATMOSFER DINAMIGH IT ATMOSPHERIC DYNAMICS 11
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)

Kodu Yariyih Kredisi AKTS Kredisi Ders (Theoretical) Uygulama Laboratuar

(Code) (Semester) (Local Credits) (ECTS Credits) (Tutorial) (Laboratory)
MTO 334 MTO 334E 6 35 55 3 1 0
Boéliim / Program Meteoroloji Miihendisligi
(Department/Program) Department of Meteorology
Dersin Tiirii [Temel Miihendislik Dersin Dili [Tiirkge - (Turkish)
(Course Type) [Engineering Science Course Language) [ngilizce — (English)

Dersin Onkosullar
(Course Prerequisites)

MTO 331 MIN DD OR MTO 333 MIN DD veya
MTO 333 MIN DD
eya MTO 333E MIN DD

Dersin mesleki bilesene katkisi,
%

(Course Category

by Content, %)

Temel Bilim
(Basic Sciences)

Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim
(Engineering Science) (Engineering Design) (General Education)

30 40 - 30

Dersin Icerigi

(Course Description)

Dengelenmis egrisel akis, Tabii kordinatlar, Gradyan riizgar yaklasimi, Siklostrofik akis, Akim ¢izgileri ve yoriingeler,
Blaton esitligi, Jeostrofik riizgarin diisey kaymasi, Termal riizgar, Diisey hareket, Mutlak agisal momentum, Sirkiilasyon
ve vortisiti, Sirkiilasyon teoremi, Kara ve deniz meltemleri, Potansiyel vortisiti, Vortisiti denklemi, Vortisiti denkleminin
Olgek analizi, Atmosferik salimimlar, Lineer Pertiirbasyon teorisi, Basit dalga tipleri, Atmosferik dalgalar, Gravite
dalgalari, Rossby dalgalart.

Balanced curved flow, Natural coordinates, Gradient wind approximation, Cyclostrophic flow, Trajectories and streamlines,
Blaton equation, Vertical shear of the geostrophic wind, Thermal wind, Vertical motion, Absolute angular momentum,
Circulation and vorticity, Circulation theorem, Land and sea breezes, Potential vorticity, Vorticity equation, Scale analysis
of the vorticity equation, Atmospheric oscillations, Linear perturbation theory, Simple wave types, Atmospheric waves,
Gravity waves, Rossby waves.

Dersin Amaci

(Course Objectives)

[l - Meteoroloji Miihendislerine olusan hava kosullarinin olusum sekillerini ve nasil ¢alistigini agiklama becerisi
lkazandirmak

P - Bu beceriyi kullanarak hava 6ngoriilerinin neden basarili veya basarisiz oldugunu anlayarak hava ngoriisiinii
oeligtirmek i¢in yeni yontemler gelistirebilmelerini saglamak.

[1 - To learn and gain ability to how weather EVENTS forms and WorK to Meteorological Engineerings.
P - Use the learned ability to understand the reasons on whether SUCCESSFUL forecast or not and further develops new
Imethods in weather forecasting.

Dersin Ogrenme
Ciktilart

(Course Learning Outcomes)

1  Gozlenmis geopotansiyel yiikseklik ve sicaklik verilerini kullanarak atmosferde yiikselici veya inici hareket
bolgelerini saptamak,

2 Gozlenmis basing dagilis1 ve geopotansiyel yiikseklik verilerini kullanarak maksimum riizgar bolgelerini
saptamak,

3 Biryiiksek veya al¢ak basing merkezi etrafindaki riizgar dagilisini kullanarak bu bolgelerdeki parsel
yoriingelerini belirlemek

4 Bir tabakada 6l¢iilmiis sicaklik dagilis1 verilerini kullanarak, tabakanin tabaninda dlgiilmiis riizgar yon ve
siddetinden tabakanin tepesindeki riizgar yon ve siddetini saptamak ve tabakadaki adveksiyonu belirlemek,

5  Mutlak agisal momentumun korunumu yasasini kullanarak boylamlara paralel olarak veya diisey yonde hareket
eden hava parsellerinin ulastiklar: konumlarda sahip olacaklari zonal hizlari tayin etmek,

6  Gozlenmis riizgar dagilis1 verilerini kullanarak belli bir bélgedeki sirkiilasyonu ve bagil vortisitinin diisey
bileseninin bityiikliigiinii saptamak,

7 Sahil bolgelerinde, kara ve deniz tizerinde gozlenmis basing ve sicaklik dagilisi verilerini kullanarak olusacak
meltem riizgarlar1 hakkinda kestirimde bulunmak,

8  Potansiyel vortisitinin korunumu prensibini kullanarak daglarin riizgar alt1 bolgelerinde olusan oluklarin olusum
nedenlerini agiklayabilmek

9  Pertiirbasyon metodunu kullanarak, atmosferi idare eden nonlineer temel denklemleri ve atmosferdeki dalga
hareketlerini idare eden denklemleri lineer duruma getirmek

1  Determine the divergence and convergence zones in the atmosphere by using the geopotantial height and
temperature data.

2 Determine the maximum wind fields by using the distribution of pressure and geopotential height data.

3 Determine the trajectory of a parcel by using the distribution of the wind around a high or low pressure area of
that region.

4 Determine the direction and intensity of the wind at the top of the layer by using the measured temperature
distribution and the measured wind direction and intensity at the bottom of the layer and specify the type of
advection in the layer.

5 Determine the locational zonal velocity of the weather parcels moving parallel to the longitude or vertically by
using conservation of absolute angular momentum law.

6  Determine the magnitude of the vertical component of circulation and relative vortisity in a certain area by using
measured wind distribution data.

7 Predict the possible breeze winds by using the measured data of pressure and temperature distribution over land,
sea and shores.

8 Explain the reasons of trough formation at lee zones of the mountains by using the conservation of potential
vortisity principle.

9 Linearize the equations that manage the nonlinear fundamental equations managing the atmosphere and the




equations managing the wave motions in the atmosphere by perturbation methods.




Ders Kitab
(Textbook)

Holton, J.R., Ceviren Yunus Borhan, 2009, Dinamik Meteorolojiye Giris, An Introduction to Dynamic
Met., OYTEV Orhan Yavuz Teknik Egitim Vakfi.

Diger Kaynaklar
(Other References)

Haltiner, G.J., and F.L. Martin, 1957, Dy

namical and Physical Meteorolog%/, McGraw-Hill Book Compan
orl

Bluestein, H.B., 1993, Dynamic Meteorology in MidLatitude, Vol 1,11, Oxford University Press, New YorK.
Panchev, S., 1985, Dynamical Meteorology, D. Reidel Publishing Comp.

Odevler ve Projeler

(Homework & Projects

Vortisiti
Makale ¢alismasi

Vorticity
Paper research

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan
(Midterm Exams)

2

30

Kisa Smavlar
(Quizzes)

10

20

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Dengelenmis egrisel akis, Tabii koordinatlarda hareket esitlikleri, Grdayan riizgar yaklasimi, Uygulama. 1
2 Gradyan riizgarla jeostrofik riizgarin karsilastirilmasi, Gradyan riizgarin limitleri, Atalet akisi, Siklostrofik akis, Uyg. 2
3 Akim ¢izgileri ve yoriingeler, Blaton esitligi, Diisey hareket, Uygulama. 3
4 Termal riizgar, Termal adveksiyon, Uygulama. 4
5 Mutlak acisal momentum, Mutlak acisal momentumun korunumu, Uygulama. 5
6 Sirkiilasyon ve vortisiti, Sirkiilasyon teoremi, Uygulama. 6
7 1. Yili¢i Smavi, Uygulama. 5-6
8 Kara ve deniz meltemleri, Vortisiti, Uygulama. 7
9 Potansiyel vortisiti, Vortisiti denklemi, Uygulama. 8
10 Vortisiti denkleminin 6l¢ek analizi, Atmosferik salinimlar, Lineer pertiirbasyon teorisi, Uygulama. 9
11 Dalgalarin 6zellikleri, Basit dalga tipleri, Uygulama. 9
12 Ses dalgalari, 2. Yili¢i Sinavi 8-9
13 S1§ su gravite dalgalari, I¢ gravite dalgalari, Uygulama. 9
14 Dag dalgalari, Rossby dalgalari, Uygulama. 9
COURSE PLAN
Course
Weeks Topics Outcomes
1 Balanced curved flow, Equation of motion in the neutral coordinates, Gradient wind approximation, Recitation. 1
2 Geostrophic versus gradient winds, Limits of the gradent wind, Cyclostrophic flow, Inertial flow, Recitation. 2
3 Trajectories and streamlines, Blaton equation, Vertical motion, Recitation. 3
4 Thermal wind, Thermal advection, Recitation. 4
S Absolute angular momentum, Conservation of absolute angular momentum, Recitation. 5
6 Circulation and vorticity, Circulation theorem, Recitation. 6
7 1.Midterm exam, Recitation. 5-6
8 Sea and land breezes, Vorticity, Recitation. 7
9 Potential vorticity, Vorticity equation, Recitation. 8
10 Scale analysis of the vorticity equation, Atmospheric ossilations, Linear perturbation theory, Recitation. 9
11 Properties of waves, Simple wave types, Recitation. 9
12 Acoustic or sound waves, 2. Midterm exam. 8-9
13 Shallow water gravity waves, Internal gravity waves, Recitation. 9
14 Lee waves, Rossby waves, Recitation. 9




Dersin Meteoroloji Miihendisligi Programyla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar)

Katki
Seviyesi

112

3

Meteoroloji Miihendisligi problemlerinin ¢6ziimiine, temel ve miithendislik bilimlerinin prensiplerini uygulama becerisi

X

Deney tasarlama, yiiriitme ve sonuglar1 analiz edip yorumlayabilme becerisi

Giincel yontemleri, ara¢ ve teknolojileri kullanarak hedeflenen amaclara ulasma becerisi

Cok disiplinli takimlarda galigabilme ve liderlik yapabilme becerisi

Meteoroloji Miihendisligi problemlerini belirleme, formiile etme, ¢6zme ve sunma becerisi

|| |lo| T|o

Mesleki ve etik sorumluluga sahip olma anlayisi

Tiirkge ve Ingilizce sozlii ve yazih iletisim kurabilme becerisi

ol @

Meteoroloji Miihendisliginin kiiresel ve ulusal boyutlardaki etkileri hakkinda bilgi sahibi olma

Yasam boyu (siirekli) 6grenimin 6nemini algilamis olma

Meteoroloji Miihendisliginin giincel ve ¢agdas konularina iligkin bilgi sahibi olma

x\—-

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miithendislik yontemlerini ve bilgiye ulagmada
cagdas yontemleri kullanabilme becerisi

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Meteorological Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

An ability to apply knowledge of mathematics, science, and engineering

An ability to design and conduct experiments, as well as to analyze and interpret data

An ability to design a system, component, or process to meet desired needs

An ability to function on multi-disciplinary teams

An ability to identify, formulate, and solve engineering problems

An understanding of professional and ethical responsibility

An ability to communicate effectively

SlQ|=h|o|ajo|T|o

The broad education necessary to understand the impact of engineering solutions in a global and socieal context

A recognition of the need for, and an ability to engage in life-long learning

A knowledge of contemporary issues

AN |-

An ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

23 Ekim 2013
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