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Dersin Adi

Course Name

Hava Analizi ve Ongériisii II

Weather Analysis and Forecasting Il

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 322
MTO 322E 5 4 6 3 - 2
Béliim / Program Meteoroloji/Meteorology
(Department/Program)
Dersin Tiirii Zorunlu (Compulsary) Dersin Dili Tirkge (Turkish)
(Course Type) (Course Language) Ingilizce /(Enghsh)
Dersin Onkosullar MTO321 /321E
(Course Prerequisites)
Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim insan ve Toplum Bilim
katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category TV S v —
by Content, %) 30% 40% 30%

Dersin icerigi

(Course Description)

Atmosferin Genel Yapisi, Jet Akimlari, Frontojenez siireci. Cephe Gelisimi, cepheler ile jet
akimlarinin iliskisi.. Kartlarda cephesel paternler,. Polar cephe teorisi ve teorideki degisimler..
Tropikler dis1 siklonlar ve antisiklonlar. Batil1 riizgar kusagindaki siklon ve antisiklonlarin yapisi
ve gelisimi. Bloklama olayi. Troposferik dalgalar. Ve yer sistemleri ile etkilegimleri. Diisey
sondaj ve kartlarin analizi. Nemli havadaki termodinamik degiskenler, Termodinamik diyagram
uygulamalari. Atmosferin termal ve hidrostatik kararliligi. Sis yagis ve sicaklik tahminleri.
Kararsizlik indeksleri ve kartlar. Siddetli firtinalar. Gokgiiriiltiilii siiper hiicre firtinalari. Cok
hiicreli firtinalar. Saganak hatlari. Uydu goriintiilerinin analizi. Hava tahmin metotlar1. Vaka
caligmalari. Harita analizi ve hava tahmin ¢aligsmalari.

Jet Flows, Frontogenesis Process. Front Development, Relation between jet flows and fronts.
Frontal patterns on synoptic charts, Polar front theory and changes in the theory. Extratropical
cyclones and anticyclones. Structure and development of cyclone and anti-cyclones in the
westerly wind zones. Blockage phenomena. Tropospheric waves. Tropospheric waves and their
interaction with the surface. Analysis of radiosonde and surface and upper air weather charts.
Thermodynamic variables in humid air, Applications of thermodynamic diagrams. Atmospheric
thermal and hydrostatic stability. Fog, precipitation and temperature predictions. Stability
indices and charts. Severe storms. Lightning and Super cell storms. Multi cell storms. Squall-
Lines. Analysis of Satellite images. Weather prediction methods. Case studies. Weather map

analysis and weather prediction studies

Dersin Amaci

(Course Objectives)

1.Hava analizi ve tahmini i¢in alt yapinin olusturulmasi
2.Troposferde cereyan eden sinoptik ve dinamik siireglerin incelenmesi.
3 .Hava tahmini prensiplerinin 6grenilmesi ve tahmin ¢aligsmalariin yapilmasi

1. Building basic weather analysis and forecasting background
2. Examination of synoptic and dynamics processes in the atmosphere

3.Learning the principles of weather forecasting and actual forecasting experience

Dersin Ogrenme
Ciktilan

(Course Learning Outcomes)

1.Hava haritalar tizerinde polar jet akimlariin giinlitk degisimini inceleyerek cephesel sistemleri tespit edebilmek,

2. Frontojenez siirecini kullanarak cephe olusum sartlarini belirlemek,

3. Sinoptik kartlarinda cephe analizi ile yagis olusum bolgeleri, yagis tipi ve devam siiresini belirleyebilmek,

4.Enlemlerimiz tizerindeki tropikler dis1 siklon ve anti siklonlarin genel karakterlerini inceleyerek etkilerini tespit

edebilmek,

5.Blokaj olusum sartlarmi inceleyerek etki ve siiresini belirlemek,

6.Troposferik dalgalari ve yiizey tizerindeki sinoptik bozunumlarin gelisimleri tizerindeki etkilerini inceleyerek sistemleri
analiz etmek ve 3boyutlu gelisimlerini tahmin etmek.

7.Radiosonde ve SkewT-logP analizi ile bir bolgede atmosferin diisey yapisini incelemek.

8.Diyagram kullanarak kararlilik analizi yapmak ve sis olugum ile sisin dagilmasi sartlarini incelemek

9. Diyagram kullanarak kararsizlik indislerinin analizi ile oraj ve firtina tahmini yapabilmek.

10.Uydu imaj1 analizi ile sistemlerin gelisimini ve yoriingelerini belirleme




1-To determine the frontal systems by examining the daily variations of polar jets stream on weather

maps. 2.To determine the conditions for the front formation by using the frontogenesis process.

3.To determine regions, type and duration of precipitation by analyzing the fronts on synoptic
weather maps.

4.To determine the effects of extratropical cyclones and anti-cyclones over our latitudes by examining their
general characteristics.

5.To determine the effects of blockage and its duration by analyzing the conditions of their formation. 6.To

analyze and predict 3-D developments of systems by examining the tropospheric waves and their
effects on the development of the synoptic disturbances over the surface.

7.To determine the vertical structure of the atmosphere over a region by analyzing the radiosonde and
Skew-T log P.

8.To perform stability analysis, to predict the conditions for the fog formations and for fog disintegration
by analyzing Skew-T Log P diagram.

9.d'l_'o determine possible thunderstorm and storm situation by analyzing the stability indices using

iagrams.
10.Tg determine the trajectory and development of systems by analyzing the satellite images

Ders Kitabi
(Textbook)

1 Kadioglu, M., Sinoptik Meteoroloji Il Ders Notlar1, Istanbul, ITU,1997.

2.Djuric, D., Weather Analysis, New Jersey: Prentice Hall, 1990

3.Saucier, W. J., Principles of Meteorological Analysis, New York: Dover
publications, Inc. 1983

Diger Kaynaklar
(Other References)

1 Carlson, T. N., Mid- Latitude Weather Systems. American meteorological Society,
1998

2.Blustein H. B., Synoptic-Dynamic Meteorology in Midlatitudes. Volume I-I1.
Oxford University press, New York: 1992

3.Gordon A., W. Grace, P. Schwerdtfeger and R. Byron-Scott., Dynamic
Meteorology, A basic course, great Britain, 1992

4.Erkmen, M., Sinoptic Meteoroloji, Ders Kitabi, Istanbul: ITU Kiitiiphanesi, 1972

5.Wallace, J. M. And P.V. Hobbs,: Atmospheric Science: An Introductory Survey,

Orlando: Academic Press, o, 1977.

Odevler ve Projeler

(Homework & Projects

Ogrenciler donem boyunca alt1 6dev teslim edecektir

Students are to submit six homework during the term

Laboratuar Uygulamalari

(Laboratory Work)

Ogrenciler donem boyunca 12 hafta laboratuar caligmas: yapacaktir.

Students are to do twelve laboratory working during the term

Bilgisayar Kullanimu

(Computer Use)

Ogrenciler laboratuar uygulamasinda bilgisayar kullanacaktir.

Students are to use computer for their laboratory work

Diger Uygulamalar

(Other Activities)

Ogrenciler her giin hava raporu hazirlayacaktir.

Students are to prepare daily weather report.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Yil i¢i Sinavlart 2 30
(Midterm Exams)

Kisa Sinavlar - --
(Quizzes)

Odevler 5 15
(Homework)

Projeler - -
(Projects)

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

Laboratuar Uygulamasi 12 10
(Laboratory Work)

Diger Uygulamalar 5
(Other Activities)

Final Smavi 1 40

(Final Exam)




DERS PLANI

Hafta

Konular

Dersin
Ciktilart

[N

Girig - Jet Akimlari

Cepheler- Frontojenez Siireci

Cephe Geligimi

Cephelerle jet akimlarinin iligkisi- Direk ve indirek sirkiilasyonlar

N

Kartlarda cephesel paternler

Polar cephe teorisi

Birinci Ara Sinavi / Tropikler disi siklon ve antisiklonlar

Batil1 riizgar kusagindaki siklon ve antisiklonlarin yapisi. Bloklama olay1

I
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Troposferik Dalgalar
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Diisey sondaj ve kartlarin analizi. Skew T- log P diyagrami
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Termodinamik diyagram uygulamalari. Atmosferin termal ve hidrostatik kararliligi.
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2. Ara Sinavy/ Sis yagis ve sicaklik tahminleri

[N
w

Kararsizlik indeksleri ve kartlar / Siddetli firtinalar.gGokgiiriiltiilii siiper hiicre firtinalar1  Cok
hiicreli firtinalar. Sagnak hatlar
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Uydu Goériintiilerinin Analizi
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COURSE PLAN

Weeks Topics

Course
Outcomes

Introductions - Jet Stream

Fronts, Frontogenesis

Formation of Fronts

The relationship between fronts and jets, direct and indirect circulation

N

Frontal patterns on charts

Polar front theory and changes in this theory.

1st Midterm exam / Extratropical cyclons and anticyclones.
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The formation and the movement of surface pressure and upper-level systems in the
midlatitude, Blocking.
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Tropospheric waves, Effects of an upstream short wave on a long wave trough on the surface
systems.

10

Analysis of vertical soundings and charts, review of thermodynamic variables in humid air,
Skew T-log P diagram.

11

Application of the thermodynamic diagram, thermal and hydrostatic stability of the
atmosphere.

12

2" Midterm exam/ Forecasting of fog, precipitation and temperature

13

Instability indices and charts./Severe storm., supercell thunderstorms

14

Satellite interpretation

10

Dersin Meteoroloji Miih. Programyla iliskisi

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

Katk Seviyesi

1 2 3

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

X

Deney tasarlama, yiiriitme ve sonuglar1 analiz edip yorumlayabilme becerisi

X

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

Mesleki ve etik sorumluluga sahip olma anlayisi

Tiirkce ve Ingilizce sozlii ve yazih iletisim kurabilme becerisi

Meteoroloji Miihendisliginin kiiresel ve ulusal boyutlardaki etkileri hakkinda bilgi sahibi olma

Yagam boyu (siirekli) 6grenimin 6nemini algilamig olma

Meteoroloji Miihendisliginin giincel ve ¢agdas konularina iligkin bilgi sahibi olma

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 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

Level of

Program Outcomes Contribution
1 2

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 interpret data X

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 solutions in a global and socieal context X
| 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 for engineering practice. X

1: Little, 2. Partial, 3. Full

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