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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Cevre Biyofizigi
Environmental Biophysics
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | _ Ders U%/g“'?mla tagorat“ar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MTO 489/ 7 3 6 3 -- --
MTO 489E
Béliim / Program Meteoroloji Miihendisligi
(Department/Program) | Department of Meteorology
Dersin Tiirii Secime bagh Dersin Dili Tiirkge (Turkish)
(Course Type) (Elective) (Course Language) | Ingilizce (English)
Dersin Onkosullar1 | Yok
(Course Prerequisites) | (None)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category - - 100 -
by Content, %)

Dersin Icerigi

(Course Description)

Girig: Mikrogevre, Enerji degisimi, Kiitle ve Momentum transferi; Sicaklik: Atmosfer ve Toprak sicakliklarnin tipik
degisimi, Sicaklik ve Biyolojik gelisme, Termal siire, Termal siire ve diger ¢evresel degiskenlerle olan etkilesimi; Su
Buhart ve diger gazlar; Organizmalar ve onlarin ¢evresindeki su; Riizgar: Bitki oOrtiisii iistiinde ve i¢inde riizgar; Is1 ve
Kiitle Transferi; Bitki ortiilerinin Is1 ve Kiitle Transferinde iletkenlikler (direngler); Topragin 1s1 iletimi ve bunu etkileyen
faktorler; Toprakta suyun hareketi; Dogal ¢evrede radyasyon akilari; Hayvanlar ve onlarin mikrogevreleri; insanlar ve
onlarin gevreleri; Bitkiler ve bitki topluluklari; Bitki Mikrometeorolojisi; Karasal ekosistemde Karbondioksit akilar1 ve
bu akilarin 6l¢iilmesi

Introduction: Microenvironments, Energy Exchange, Mass and Momentum Transport ; Temperature and Biological
Development ; Thermal Time; Thermal Time in relation to other environmental variables; Water Vapour and other gases;
Liquid water and organisms and their environment; Wind: Wind above and within crop canopy; Heat and Mass
Transport; Conductances (Resistances) for heat and mass transfer of crop canopies; Heat transfer in the soil; Water flow
in the soil; Radiation fluxes in natural environments; Animals and their environment; Human and their environment;
Plants and plant communities; Crop micrometeorology; CO, fluxes in the terrestrial ecosystem and measurements of
fluxes.

Dersin Amaci

(Course Objectives)

Iklim ve gevre etkilesim halindedir. Bu nedenle meteorolojik faktorlerin gevre iizerinde yaptig1 etkilerin daha iyi
anlagilmasi gerekmektedir. Bu derste amaglanan organizmalar ve onlarin fiziksel mikrogevreleri ile olan iligkilerini
tanimlamaktir. Boylece meteorolojik faktorler ile gevre arasindaki etkilesimin fiziksel esaslarini ortaya konulacaktir. Bu
konularla ilgilenen 6grencilerin atmosferik faktorler ile organizmalarin mikrogevreleri arasindaki etkilesimi daha iyi
anlamasi ve analiz etmesi miimkiin olacaktir. Termodinamik yasalarin mikrogevredeki degisimlerin agiklanmasinda ve
belirlenmesinde nasil kullanilabilecegi derste ele almacaktir.

The aims of this course are to analyze the interactions between climate and environment; to identify the relation
organisms and their microenvironments; to determine the physical principles between meteorological factors and
environment; to understand the impacts of meteorological factors on organisms and to explain the usage of
thermodynamic laws in the explanation of the exchange in microenvironment

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Dersi gegen dgrenciden beklentiler:

1.  Mikrogevredeki enerji degisimini analiz edebilmek; Enerji degisimi dl¢iimlerinin sonuglarini degerlendirebilmek,

2. Cevre biyofiziginde kiitle ve momentum transferinin nasil gerceklestigini analiz edebilmek, hesaplamak ve bu
problemleri farkli bir bakis agis1 ile analiz edebilmek.

Cevre biyofizigine etki yapan faktorlerin mikro ¢evrelerine etkilerini analiz edebilmek, hesaplamak
Termodinamigin esaslarmin gevre biyofiziginde nasil kullanildigin1 analiz etmek ve bu esaslari ilgili problemler
¢Ozmek i¢in kullanabilmek
Toprakta 1s1 akis1 ve toprakta su hareketini analiz edebilmek, hesaplamak.

Canlilarin gevreleri ile iligkisini inceleyebilmek.

Ekosistemin CO; akilarini hesaplayabilmek, sonuglari analiz edebilmek.

Cevre biyofizigi ile ilgili problemleri meteoroloji agisindan daha iyi analiz edebilmek
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1.An ability to analyze energy exchange of microenvironment; to evaluate the measurements of energy exchange
2.An ability to understand, analyze and calculate mass and momentum transport in environmental biophysics,

3.An ability to analyze and calculate the impacts of factors on microenvironment.

4.An ability to analyze the usage of the fundamentals of thermodynamics in environmental biophysics

5.An ability to analyze and calculate the soil heat flux and soil water flow

6. An ability to investigate organisms in relation to their environments

7. An ability to calculate and analyze CO2 fluxes of ecosystem

8.An ability to analyze the problems, which are related to environmental biophysics, from viewpoint of meteorology.
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(Other References)
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. Ders notlari
e  Course notes that will be supplied to students for the lessons to be given.

Odevler ve Projeler

(Homework & Projects

Meteorolojik aletler, sensorler ve veri toplayicilarla ilgili arazi ve laboratuar uygulamalari

Field and Lab. Experiments about the usage of the meteorological instruments, sensors and
dataloggers.

Laboratuar Uygulamalan

(Laboratory Work)

Sicaklik 6lgme deneyi, kata deneyi, psikrometre deneyi, bagil nem hesaplama, barometre ile basing okuma
ve verilerin diizeltilmesi, riizgar hiz1 6l¢iimii ve veri degerlendirme, veri toplayici programlama ve veri
toplayiciya elektronik sensorleri baglayarak 6lgme ve veri kaydetme, veri aktarma

Experiments on the measurements of temperature, wind speed, relative humudity, air pressure,
precipitation and crorrection of the data. Calculation of relative humudity by using psychrometer,
programming of datalogger, connecting some sensors to the datalogger and measurement of data, storage
and transfer of data.

Bilgisayar Kullanimi

(Computer Use)

Veri toplayicinin programlanmasi ve veri aktarimi; deney raporlarinin hazirlanmasi.

Programming of datalogger and data transfer, To prepare of experiment report.

Diger Uygulamalar

(Other Activities)

Arazide otomatik bir meteoroloji 6l¢iim istasyonu kurma, 6lgme ve verileri veri toplayicidan alma, verilerin
analizi

Installation of meteorological station, measurement and data transfer, data analyzes.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan 2 40
(Midterm Exams)

Kisa Smavlar 2 10
(Quizzes)

Odevler -- --
(Homework)

Projeler -- --
(Projects)

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

Laboratuar Uygulamasi -- --
(Laboratory Work)

Diger Uygulamalar -- --
(Other Activities)

Final Sinavi 1 50
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Giris: Mikrogevre, Enerji degisimi I
2 Kiitle ve Momentum transferi LI
3 Sicaklik: Atmosfer ve Toprak sicakliklarmin tipik degisimi, Sicaklik ve Biyolojik gelisme, Termal siire, Termal siire ve 1,11
diger ¢evresel degiskenlerle olan etkilegimi
4 Su Buhari ve diger gazlar; Organizmalar ve onlarin ¢evresindeki sivi su m
5 Riizgar: Bitki ortiisii istiinde ve iginde riizgar v
6 Is1 ve Kiitle Transferi; bitki ortiisiiniin kiitle ve 1s1 transferinde iletkenlikler v
7 Toprakta 1s1 iletimi \
8 Toprakta suyun hareketi \
9 Dogal ¢evrede radyasyon akilar Vi
10 Hayvanlar ve onlarin gevreleri Vi
11 Insanlar ve onlarin gevreleri 1
12 Bitkiler ve bitki topluluklari VI
13 Bitki Mikrometeorolojisi VILVIINI
14 Karbondioksit akilari VII
Course
Weeks Topics Outcomes
1 Introduction, Microenvironments, Energy Exchange |
2 Mass and momentum transport L1
3 Temperature: Typical behavior of atmospheric and soil temperature, Temperature and Biological development, 11,11
Thermal time, Thermal time and in relation to other environment
4 Water vapor and other gases; Liquid water in organisms and their environment 11
5 Wind : Above and within crop canopies 11,1V
6 Heat and mass transport; Resistances and conductances of crop canopies [\
7 Heat flow in the soil \V;
8 Water flow in soil V
9 Radiation fluxes in the natural environments VI
10 Animals and their environment VI
11 Humans and their environment VI
12 Plants and plants communities VI
13 Plant micrometeorology VILVIII
14 CO; fluxes VIl




Dersin Meteoroloji Miihendisligi Programyla iliskisi

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

Katki
Seviyesi

1

2

3

Problemlerinin ¢dziimiine, temel ve mithendislik bilimlerinin prensiplerini uygulama becerisi

T |

Deney tasarlama, yiiriitme ve sonuglar1 analiz edip yorumlayabilme becerisi

Giincel yontemleri, arag ve teknolojileri kullanarak hedeflenen amaglara ulasma becerisi

Qo

Cok disiplinli takimlarda galigabilme ve liderlik yapabilme becerisi

[¢]

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

—h

Mesleki ve etik sorumluluga sahip olma anlayisi

Tiirkge ve Ingilizce sozlii ve yazih iletisim kurabilme becerisi

O «Q

Miihendisliginin kiiresel ve ulusal boyutlardaki etkileri hakkinda bilgi sahibi olma

Yasam boyu (siirekli) 6grenimin dnemini algilamis olma

Miihendisliginin giincel ve ¢agdas konularina iligkin bilgi sahibi olma

x\—-

cagdag yontemleri kullanabilme becerisi

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miithendislik yontemlerini ve bilgiye ulagsmada

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Meteorological Engineering Curriculum

Program Outcomes

Level of
Contribution

1

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
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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

x\—-

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)
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