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Dersin Adi

Course Name

Gezegenlerin Atmosferlerine Girig

rtroduction to Planetary Atmospheres

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)

Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MTO458E 8 3 6 3 - -
Bolim / Program Meteoroloji Mihendisligi, Fizik Mihendisligi
(Department/Program) | Meteorological Engineering, Physics Engineering
Dersin Turii Segmeli Dersin Dili Ingilizce
(Course Type) Elective (Course Language) [English
Dersin Onkosullarn |-
(Course Prerequisites)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) | (Engineering Science) (Engineering Design) (General Education)
(Course Category 40 40 10 10
by Content, %)
Glines sisteminin  olusumu. Glnes ve atmosferi. Gezegenlerin olusumu. Gezegenleri

Dersin igerigi

(Course Description)

siniflandiriimasi.Gezegenlerin atmosferlerinin olusumu. ilk ve ikincil atmosferler. Gravitasyonel etkiler,
Gezegen atmosferlerinin kagisini olusturan sartlar. Gezegen atmosferlerinin  yapisi, kompozisyonu
Sicaklik kavrami ve gezegen sicakliginin belilenmesi. Gezegenlerde sera etkisi. Gezegenlerde radyatif 1si
dengesi. Gezegenlerin enerjisi. Gezegenlerde bulutlarin olusumu. Gezegenlerde rizgarlardin olusumu v4
sirkulasyon tipleri. Mars ve Venus’un atmosferlerine iliskin 6zel konular. Gezegenlerin iyonosferleri.
Gezegenlerin manyetosferleri. Gezegenlerde iklim geligimi. Iklim degisimini olusturan kosullar. Buz ¢agi.
Uzun dénemli iklim degisimi. NUkleer kis. Her bir gezegende yasam kosullarinin incelenmesi. Yasamin
baslamasinin gezegen atmosferlerinin gelisimne etkisi.

Origin of Solar System: The Sun as our star. Formation of Planets. Inner and Outer Planets. Origin and|
Evolution of Planetary Atmospheres. Primitive Atmospheres. Secondary Atmospheres. Gravitational
Effects. Escapes of the Planetary Atmospheres. Structure and Composition of Planetary Atmospheres:
Atmospheric composition. Atmospheric structure. Planetary Temperature and greenhouse effect on planets.
Radiative transfer of heat on planets. Energy. Clouds on planets. Dynamics of Planetary atmosphers: Winds
on rotating planets. Special topics in Mars and Venus'’s atmospheres. Planetary ionospheres and
magnetospheres. Climate evolution: Factors influencing climate on planets. Ice Ages. Long term climatic

changes. Nuclear winter. Evolution of live and its effects on atmospheric formation.

Dersin Amaci

(Course Objectives)

Gunes sistemimizdeki gezegenlerin atmosferlerinin yapilari, iklimleri ve bunlari yaratan kosullarin
karsilagtirmali olarak incelenmesi

To study the atmospheres and climates and the factors that create the atmospheres and climates on different}
planets by comparing the characteristics of each planetary object in our solar system.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

. Glineg'in olusumunu, gines aktiviteleri ve giines enerjisinin nasil Gretildigini anlamak
. Gezegenlerin atmosferlerinin olusma siireglerini kavramak

. Gezegenlerin atmosferlerindeki radyatif ve enerji dengesini sadlayan siregleri anlamak
. Gezegenlerde bulutlari olusturan mekanizmalari anlamak, karsilastirmalari yapabilmek
. Gezegenlerde riizgari olugturan mekanizmalari anlamak

. Mars ve Venus gezegenlerinin atmosferlerine ait spesifik konulari incelemek

. Gezegenlerin iyonosferlerinin yapilarini incelemek

. Gezegenlerin manyetosferlerinin yapilarini incelemek

. Gezegenlerde iklim degisimine neden olan faktorleri incelemek

0. Gezegenlerde canli yasaminin baslamasinin atmosferler tizerine etkisini belirlemek

. To understand Sun’s formation and how solar activity and solar energy produced

. To understand how the atmospheres of the planets evolved.

. To understand the radiative and energy balance processes in different plantes’s atmospheres
. To understand the cloud processes on different planets

. To understand the mechanisms that drives winds on different planets

. To study special problems on Vanus and Mars’s atmospheres

. To understand how ionospheres form and work on different planets

. To understand how magnetospheres form and work on different planets

9.To understand the factors that affect the climate on different planets

10. To understand how life evolution on planets modified the atmospheres of the planets
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Ders Kitabi
(Textbook)

Moons and Planets, 1993, W. K. Hartman, Wadsworth Pub. Comp.
Origin and Evolution of Planetary and Satellite Atmospheres, 1989, S.K. Atreya, J.B.

Pollack, and M. S. Matthews, Uni. of Arizona Press.

Diger Kaynaklar
(Other References)

1. The New Solar System, J. K. Beatty, B.O’leary and A. Chaikin, Cambridge
University Press, 1990.

2.1992, The Solar-Terrestrial Environment, J.K. Hargreaves, Cambridge Univ. Pub.

3. 1994, Introduction to Space Environment, T. Tascione, Orbit Pub.

4. 1995, Introduction to Space Physics, M.G. Kivelson and C. T. Russell, Cambridge
Univ. Press.

5. 1997, Sun, Earth, and Sky, K.R. Lang, Springer Verlag Pub.

6. 1997, Physics of the polar upper atmosphere, A. Drekke, John Wiley and Sons Pub.

7.1998, Universe, E. Chaisson, Prentice Hall Press.

8. 1999, Sun-Earth Plasma Connections, J.L. Burch, R.L. Carovillano, and S.K.
Antiochos, AGU Monog.

9. 1986, The physics of Atmospheres, J. T. Houghton, Cambiridge Univ. Pub.

10. 1984, Planets and Their Atmosphere: Origin and Evolution, Lewis, J. S. and
Prinn, R.G. New York: Academic Press.

11. 1978, Theory of Planetary Atmospheres: J. W. Chamberlain, Academic Press

12. More books on individual topics are available in ITU Central library.

13. There will be lecture notes on the web, when available.

Odevler ve Projeler

(Homework & Projects

Odev ve dénem projesi veriimektedir.

Homework and term project will be assigned as shown in Assesment criteria.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

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

Yil Igi Sinavlar 1 25
(Midterm Exams)

Kisa Sinavlar - -
(Quizzes)

Odevler 5 10
(Homework)

Projeler - -
(Projects)

Doénem Odevi/Projesi 1 20
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 45
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Glnes sistemine giris; Glnes ve Gunes aktiviteleri 1
2 Gezegenlerin olusmasi, Gezegen atmosferlerinin olusmasi 2
3 Gezegenlerin atmosferleri konusunda temel bilgiler:6zellikleri, siniflandirmalari, degiskenlikleri, 2
karsilastirmalar
4 Gezegenlerde sicaklik kavrami ve radyatif dengey olusturan unsurlar 3
5 Gezegen atmosferlerindeki bulut olusumu, tipleri ve karsilastirmalar 4
6 Gezegen atmosferlerinin dinamigi: Riizgarlar ve sirlilasyon sistemleri ve karsilastirmalari 5
7 Midterm -
8 Gezegenlerin iyonosfer ve manyetosferlerinin karsilastirmalar 7,8
9 Veniis ve Mars’in atmosferinin incelenmesi 6
10 Giinesteki degiskenlik ve Gezegen atmosferlerinin, iyonosferlerinin ve manyetosferlerinin etkilesimi | 1,3,7,8,9
11 iklim degisimine neden olan faktorler 9
12 Gezegenlerde iklim ve havay olusturan sartlar, parametreler ve karsilagtirmalari 9
13 Bilim agisindan yasamin olusturan sartlarin incelenemesi 10
14 Yasamin olusmasinin atmosferin olusmuna ve gelisimine etkisi 10
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to the Solar System. 1
2 Formation of Planets, Formation of planetary atmospheres 2
3 Basic concepts about the atmospheres: Structure, classification, variability, comparisions 2
4 Planetary temperature and radiative heat balance in each planet 3
5 Planetary Clouds and comparisions 4
6 Planetary Winds and circulation systems, comparisons 5
7 Planetary lonospheres -
8 Planetary Magnetospheres 7,8
9 Atmospheres of Venus and Mars 6
10 Sun’s atmosphere, Solar variability and the interaction between the solar wind-magnetospheres, | 1,3,7,8,9
ionospheres.
11 Factors affecting climate 9
12 Climate and weather characteristics of each planet, comparisons 9
13 From the scientific point of view, Evolution of Life in different planets 10
14 Effects of Life formation on planetary atmospheric formation. 10




Dersin Meteoroloji Mithendisligi Programiyla iligkisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ¢iktilar)| Seviyesi
1]12] 3
a | Meteoroloji Mihendisligi problemlerinin ¢béziimine, temel ve muhendislik bilimlerinin X
prensiplerini uygulama becerisi
b [Deney tasarlama, yiritme ve sonuglari analiz edip yorumlayabilme becerisi X
¢ | Gincel yontemleri, ara¢ ve teknolojileri kullanarak hedeflenen amaclara ulasma becerisi X
d | Cok disiplinli takimlarda ¢aligabilme ve liderlik yapabilme becerisi X
e | Meteoroloji Mihendisligi problemlerini belirleme, formile etme, cézme ve sunma X
becerisi
f | Mesleki ve etik sorumluluga sahip olma anlayisi X
g |Tirkce ve ingilizce sdzIi ve yazili iletisim kurabilme becerisi X
h [ Meteoroloji MUhendisliginin kiresel ve ulusal boyutlardaki etkileri hakkinda bilgi sahibi X
olma
i | Yasam boyu (surekli) 6grenimin dnemini algilamis olma X
| | Meteoroloji Muhendisliginin guncel ve cagdas konularina iligkin bilgi sahibi olma X
k | Mihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern muhendislik X
yéntemlerini ve bilgiye ulasmada ¢agdas yontemleri kullanabilme becerisi
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Meteorological Engineering Curriculum
Level of
Program Outcomes Contribution
1 ]12] 3
a | An ability to apply knowledge of mathematics, science, and engineering X
b [ An ability to design and conduct experiments, as well as to analyze and | X
interpret data
c [ An ability to design a system, component, or process to meet desired needs X
d | An ability to function on multi-disciplinary teams X
e | An ability to identify, formulate, and solve engineering problems X
f | An understanding of professional and ethical responsibility X
g | An ability to communicate effectively X
h | The broad education necessary to understand the impact of engineering X
solutions in a global and socieal context
i |[A recognition of the need for, and an ability to engage in life-long learning X
j | A knowledge of contemporary issues X
k [ An ability to use the techniques, skills, and modern engineering tools necessary X
for engineering practice.

1: Little, 2. Partial, 3. Full

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




