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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
ATMOSFER DINAMIGI I ATMOSPHERIC DYNAMICS |
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 333-MTO 333E 5 35 55 3 1 0
Boéliim / Program Meteoroloji Miihendisligi
(Department/Program) Department of Meteorology
Dersin Tiirii [Temel Miihendislik Dersin Dili Tirkge (Turkish)
(Course Type) [Engineering Science Course Language) [ngilizce - English

Dersin Onkosullar
(Course Prerequisites)

Dersin mesleki bilesene katkisi,
%

(Course Category

by Content, %)

Yok
None)
Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
30 40 - 30

Dersin icerigi

(Course Description)

Fiziksel boyutlar ve birimler, Toplam diferansiyel, Kartezyen koordinatlarda hareket denklemleri, Temel kuvvetler,
Hareketli eksen takimlart ve goriinen kuvvetler, Kiiresel koordinatlarda hareket denklemleri, Hareket denklemlerinin
Olcek analizi, Jeostrofik yaklasim, Statik atmosferin yapisi, Hidrostatic yaklagim, Siireklilik esitligi, Termodinamik enerji
denklemi, Barometrik formiiller, Statik kararlilik Parsel metodu, Potansiyel sicakliga gore kararlilik kriterleri, izobarik
koordinatlarda temel denklemler, Jeopotansiyel

Physical dimensions and units, Total differentiation, Equation of motion in Cartesian coordinates, Fundamental forces,
Noninertial reference frames and apparent forces, Equation of motion in spherical coordinates, Scale analysis of equation of
Imotion, Geostrophic approximation, Structure of the static atmosphere, Hydrostatic approximation, Continuity equation,
[Thermodynamic energy equation, Geopotential, Barometric formulas, Static stability and convection, Parcel method,
Stability criteria in terms of potential temperature, Basic equations in isobaric coordinates.

Dersin Amaci

(Course Obijectives)

[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 éngoriisiinii
lgelistirmek 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 Cesitli 6lgeklerdeki hareketler igin atmosferik hareketleri idare eden temel denklemlerdeki terimlerin fiziksel
anlamlarimi agiklamak, ve biiyiiklik mertebelerini hesaplamak,

2 Momentumun korunumu, kiitlenin korunumu ve enerjinin korunumu yasalarinin atmosferik hareketler
iizerindeki yonlendirici etkilerini agiklamak

3 Diinyanin doniisiinden dolay1 ortaya ¢ikan Coriolis kuvvet ve merkezkag kuvvet gibi goriiniir kuvvetlerin
atmosferik hareketler iizerindeki etkilerini belirlemek.

4 Gozlenmis hava ve iklimin belirlenmesinde atmosferin hareketlerini idare eden akigkanlar mekanigi ve
termodinamigin temel yasalarini anlamak ve uygulamalarda kullanabilmek i¢in basitlestirmek,

5 Sinoptik 6lgekli hareket sistemleri igin 6lgek analizi sonucu elde edilen jeostrofik riizgar ve hidrostatik esitlik
gibi yaklagimlar vasitastyla sinoptik kartlar tizerinde gozlenen sistemlerdeki riizgar ve sicaklik alanlarini
aciklayabilmek

6  Bulut ve yagis olusumunun temel sebebi olan diisey hareketlerin saptanmasinda atmosferin statik kararliliginin
biiyiik bir oneme sahip olmasi nedeniyle TEMP diyagramlari {izerinden atmosferin kararlilig1 veya kararsizligi
hakkinda saptama yapmak,

7 Hidrostatik esitlikten elde edilen formiiller yardimiyla belirli atmosferik kosullar i¢in a) Basing ve yogunlugun
diisey dagilisinin hesabini yapmak,b) Radyozonde aletinin vericisinin yiiksekligini tayin etmek, ¢) Atmosferde
izobarik seviyeler arasindaki atmosferik tabakalarin kalmligmi hesaplamak

1  Explain the physical meanings of the fundamental equation terms that manage the atmospheric motions for
variously scaled motions, and calculate the degree of amplitude

2 Explain the leading effects of the conservation of momentum, conservation of mass and conservation of energy
laws over atmospheric motions.

3 Determine the effects of the visible forces that appear by the rotation of earth like Coriolis and Centrifugal
forces over atmospheric motions.

4 Understand the fundamental laws of fluid mechanics and thermodynamics that manage the atmospheric motions
to determine the occurred weather and climate, and to simplify to use in the applications.

5 Explain the wind and temperature fields of systems with the approaches like geostrophic wind and hydrostatic
equality seen on the synoptic cards obtained by the results of scale analysis of synopti

6  State the atmospheric stability and unstability by TEMP diagrams since it has an importance to determine the
vertical motions that are the fundamental reasons of cloud and precipitation formation.

7 For certain atmospheric conditions by using the formula obtained by fundamental hydrostatic

equality;a)Calculate the vertical distribution of pressure and density,b)Define the height of the transmitter of the
radiosonde instrument, c)Calculate the thicknesses of the atmospheric layers between the isobaric levels in the

atmosphere.




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, Dynamical and Physical Meteorolog%/, McGraw-Hill Book Companx
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

Siirtiinme Kuvveti
Makale Caligmasi

Friction Force
Paper research

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢i Siavlan 2 30
(Midterm Exams)

Kisa Smavlar 10 20
(Quizzes)

Odevler 2 5
(Homework)

Projeler -- --
(Projects)

Donem Odevi/Projesi - -
(Term Paper/Project)

Laboratuar Uygulamasi -- -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 45
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Giris, Fiziksel boyutlar ve birimler, Olcek analizi, Toplam diferansiyel, Uygulama. 1
2 Toplam diferansiyel, Termal Adveksiyon, Uygulama. 1
3 Kartezyen koordinatlarda hareket denklemi, Temel kuvvetler, Diinyaya bagli eksen takiminda hareket denklemi, Uyg. 2
4 Goriinen kuvvetler, Coriolis kuvvet, Merkezkag kuvvet, Uygulama. 2
5 Kiiresel koordinatlarda hareket denklemi, Uygulama. 3
6 Hareket denkleminin bilesenleri, Hareket denkleminin 6l¢ek analizi, Uygulama. 3
7 1. Yili¢i Smavi, Jeostrofik yaklagim, Uygulama. 4
8 Siirtinme kuvveti, Uygulama. 4
9 Hidrostatik yaklagim, Uygulama, Siireklilik Esitligi. 5
10 Tandans esitligi, Uygulama, Barometrik formiiller, Homojen atmosfer, izotermal atmosfer, Uygulama 5
11 Politropik atmosfer, Statik kararlilik, Parsel metodu, Uygulama. 6
12 2. Yili¢i sinavi, Potansiyel sicaklifa gore kararlilik kriterleri, Uygulama. 6
13 Termodinamik enerji denklemi 7
14 Izobarik koordinatlarda temel denklemler, Jeopotansiyel, Uygulama. 7
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, Physical Dimensions and Units, Scale analysis, Total Differentation, Recitation. 1
2 Total Differantiation, Temperature advection, Recitation. 1
3 Equation of motion, Fundamental forces, Equation of motion in rotating coordinates, Recitation. 2
4 Apparent forces, Coriolis force, Centripetal force, Recitation. 2
S Equation of motion in spherical coordinates, Recitation. 3
6 Component equations, Scale analysis of equation of motions, Recitation. 3
7 1.Midterm Exam, Geostrophic Equation, Recitation. 4
8 Friction force, Recitation. 4
9 Hydrostatic approximation, Recitation, Continuity equation, Recitation.. 5
10 Tendency equation, Recitation, Barometric formulas, Homogeneous and isothermal atmospheres. 5
11 Politropic atmosphere, Static stability, Parcel method, Recitation. 6
12 2. Midterm exam, Stabiltiy criteria in terms of potential temperature, Recitation. 6
13 Thermodynamic in energy equation, isobaric coordinates, Recitation. 7
14 Basic equations in isobaric coordinates, Geopotential, Recitation. 7




Dersin Meteoroloji Miihendisligi Programyla Iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

112

3

Meteoroloji Miihendisligi problemlerinin ¢oziimiine, temel ve miihendislik bilimlerinin prensiplerini uygulama becerisi

X

Deney tasarlama, yiiriitme ve sonuglar1 analiz edip yorumlayabilme becerisi

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

Cok disiplinli takimlarda ¢alisabilme ve liderlik yapabilme becerisi

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

—h | D oo T |

Mesleki ve etik sorumluluga sahip olma anlayisi

Tiirkge ve Ingilizce sozlii ve yazih iletisim kurabilme becerisi

o «

Meteoroloji Miihendisliginin kiiresel ve ulusal boyutlardaki etkileri hakkinda bilgi sahibi olma

Yasgam boyu (siirekli) 6grenimin 6nemini algilamig olma

Meteoroloji Miihendisliginin giincel ve cagdas konularina iliskin bilgi sahibi olma

P

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miithendislik yontemlerini ve bilgiye ulasmada
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

x

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

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

A= |—|TQ|=|o|alo|T|D

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




