MODULE DESCRIPTION FORM
[bookmark: _heading=h.gjdgxs]نموذج وصف المادة الدراسية


	Module Information
معلومات المادة الدراسية

	Module Title
	Weather Instruments and Observations
	Module Delivery

	Module Type
	Core
	· ☒ Theory    
· ☒ Lecture
· ☒ Lab 
· ☐ Tutorial
· ☐ Practical
· ☐ Seminar

	Module Code
	UoB12345
	

	ECTS Credits 
	8
	

	SWL (hr/sem)
	200
	

	Module Level
	UGx11  1
	Semester of Delivery
	1

	Administering Department
	Type Dept. Code
	 College
	 Type College Code

	Module Leader
	Name
	e-mail
	E-mail

	Module Leader’s Acad. Title
	Professor
	Module Leader’s Qualification
	Ph.D.

	Module Tutor
	Name (if available)
	e-mail
	E-mail

	Peer Reviewer Name
	Name
	e-mail
	E-mail

	Scientific Committee Approval Date
	01/06/2023
	Version Number
	




	Relation with other Modules
العلاقة مع المواد الدراسية الأخرى

	Prerequisite module
	None
	Semester
	

	Co-requisites module
	None
	Semester
	








	Module Aims, Learning Outcomes and Indicative Contents
أهداف المادة الدراسية ونتائج التعلم والمحتويات الإرشادية

	 Module Objectives
أهداف المادة الدراسية

	
1. Learn the basics of measurement systems.
2. Learning unit's measurements of the Atmospheric variables.
3. Learn the Weather Instruments Systems
4. Learn how to deal with atmospheric parameters.
5. Learn the Meteorological data Analysis
6.  Learn about the Meteorological Weather Maps and stations codes

	Module Learning Outcomes

مخرجات التعلم للمادة الدراسية
	The weather observation system is very important to our life, so the course outcomes includes :-
1- Understanding weather instruments techniques.
2- Understanding how to use it and what type of instruments can need in variable cases.
3- The ability of the student to read the surface stations codes and analyze the upper level observations. 
4- Dealing with upper level atmospheric observations and radar data.

	Indicative Contents
المحتويات الإرشادية
	Part A. General concepts of measurement systems ( 2 hr.)
Meteorological observations reasons.
Observing Parameters.
observations ways
Steps needed to make measurements for a specific application
Instruments and measurement systems


Part B. Atmospheric observed  variables and units measurements ( 4 hr.)
Global Observing System (GOS) 
 Global Telecommunication System (GTS) 
Global Data-processing and Forecasting System (GDPFS) 
 Global Observing System (GOS) and its components
Observing Systems
Conventional Observing System
Modern Observing Systems 
Types of Automated Weather Observing Systems (AWOS) 
Advantages of automated weather observeing systems
Disadvantages of automated observations
Universal Time

Part C. Atmospheric Variables ( 4 hr.)
Temperature 
Reasons of variables measurements
Place determinations
Temperature Sensors
Liquid-in-Glass Thermometer
Resistance Thermometer
Thermistors
Thermocouple
Sonic thermometers
Radiation thermometers 
Thermometer Response Time
Sensor exposure
Sitting Surface Sensors





Part D. Atmospheric Precipitation measurements (2 hr)
Precipitation Estimation (QPE)
RAIN GAUGE 
Tipping bucket rain gauge
Remote Sensing of QPE
Precipitation radar 
Doppler precipitation radar
Measuring precipitation from space
Satellite QPE

Part E. Cloud observations (2 hr)
Classification Of Clouds
Observations  Height of Cloud Bases above the Surface for Various Locations 
Cloud Identification 
Clouds with large vertical extending
Optical appearances 
Measurement of cloud height using a  balloon 
Cloud Height and Remote Sensing

Part F. Upper levels observation (4 hr)
Atmospheric pressure levels 
Countor lines
Isothermal lines
Isobaric lines
Meteorological stations codes

Part G. Meteorological data Analysis (2 hr)
Maps Grid point
Global forecasting centers
ECMWF Center
NOA Centers
Data models
Data interpolation 
Missing data 
Data resolution
Converting data 




	Learning and Teaching Strategies
استراتيجيات التعلم والتعليم

	Strategies
	
During the 10-13 weeks of the course, The learning and Teaching Strategies includes;
1. Identify the atmospheric meteorological weather variables, and its unit for measurements.
2.  Describe the weather instrument tools with its basic work mechanisms 
3.  Describe the types of meteorological weather measuring tools , and the type of observing systems.
4. Describe the data sources and the global data centers.
5. Describe temperature and moisture measurements , with its basic principles , sensors types and response time
6. Describe the measurements mechanisms of precipitation, pressure and wind speed.
7. Understanding the upper atmospheric measurements ,weather radar and satellite observations .

Finally Demonstrate knowledge of the measurement tools and methods used by scientists to study the natural world in the lab.



	Student Workload (SWL)
الحمل الدراسي للطالب محسوب لـ ١٥ اسبوعا

	Structured SWL (h/sem)
الحمل الدراسي المنتظم للطالب خلال الفصل
	120
	Structured SWL (h/w)
الحمل الدراسي المنتظم للطالب أسبوعيا
	8

	Unstructured SWL (h/sem)
الحمل الدراسي غير المنتظم للطالب خلال الفصل
	77
	Unstructured SWL (h/w)
الحمل الدراسي غير المنتظم للطالب أسبوعيا
	5

	Total SWL (h/sem)
الحمل الدراسي الكلي للطالب خلال الفصل
	200




	Module Evaluation
تقييم المادة الدراسية

	
As
	Time/Number
	Weight (Marks)
	Week Due
	Relevant Learning Outcome

	Formative assessment
	Quizzes
	2
	10% (10)
	5 and 10
	LO #1, #2 and #10, #11

	
	Assignments
	2
	10% (10)
	2 and 12
	LO #3, #4 and #6, #7

	
	Projects / Lab.
	1
	10% (10)
	Continuous
	All 

	
	Report
	1
	10% (10)
	13
	All

	Summative assessment
	Midterm Exam
	2hr
	10% (10)
	7
	LO #1 - #7

	
	Final Exam
	3hr
	50% (50)
	16
	All

	Total assessment
	100% (100 Marks)
	
	









	Delivery Plan (Weekly Syllabus)
المنهاج الاسبوعي النظري

	Week  
	Material Covered

	Week 1
	General concepts of measurement systems
 Basic data processing methods
Simple Statistics 
Significant figures

	Week 2
	Temperature measurement
Basic principles 
Sensor types 
How to measure atmospheric temperature

	Week 3
	Pressure measurement
Basic principles 
Sensors 
How to measure atmospheric pressure

	Week 4
	Moisture measurement
Moisture Variables and Basic Principles 
Sensors 
How to measure relative
  Humidity. 

	Week 5
	Moisture measurement – continue
Moist virtual 
effect Determining air density 
How to estimate air density
Propagation of measurement errors

	Week 6
	Precipitation measurement
Rain gauges 
Remote sensing measurement of precipitation 
How to measure
rainfall 
Review

	Week 7
	Wind measurement
  Dynamic force anemometers 
  Measuring wind speed

	Week 8
	Mid-Term

	Week 9
	Radiation measurement
Basic principles 
Sensors 
 Simple experiment on radiation measurement

	Week 10
	Cloud measurement
     Cloud properties and types 
     Cloud formation and precipitation

	Week 11
	Cloud measurement - continue
Cloud-radiation-climate feedback 
Sensors

	Week 12
	Upper atmosphere measurement
Radiosonde 
GPS dropsonde 
Driftsonde

	Week 13
	Upper levels observation 
Atmospheric pressure levels 
Countor lines
Meteorological stations codes

	Week 14
	data Analysis 
Global forecasting centers
ECMWF Center
NOA Centers
Data models 

	Week 15
	data Analysis -continue
  Missing data 
  Data resolution
  Converting data 

	Week 16
	Preparatory week before the final Exam




	Delivery Plan (Weekly Lab. Syllabus)
المنهاج الاسبوعي للمختبر

	Week  
	Material Covered

	Week 1
	Lab 1. Explanation of various aerobic devices 

	Week 2
	Lab 2. Visit the ground station and identify the existing devices and how to work and the way of taking measurements from different devices in practice

	Week 3
	Lab 3. Explanation of the surface station codes ,General formula of surface code

	Week 4
	Lab 4. Drawing and analysis of surface observation codes and instruments used for measurement

	Week 5
	Lab 5. Explanation of the wind &The Temperature codes in detail ,Wind& temperature measured Instruments

	Week 6
	Lab 6. Apply real cods on the surface map

	Week 7
	Lab 7. Explanation of the atmospheric pressure  &The pressure slope group codes in detail

	Week 8
	Lab 8. First exam                                                                                   

	Week 9
	Lab 9. Explain the codes of the upper atmosphere layers

	Week 10
	Lab 10. Explanation of the level code  850 mb, 700mb, 500mb,300mb

	
	Lab 11. Second exam






	Learning and Teaching Resources
مصادر التعلم والتدريس

	
	Text
	Available in the Library?

	Required Texts
	Stephen Burt, 2012: The Weather Observer's Handbook. Cambridge University
Press, 458 p.

	available as PDF

	Recommended Texts
	1- Fred V. Brock and Scott J. Richardson, 2001: Meteorological Measurement
 Systems. Oxford University Press, 305p.
2- Giles Harrison, 2015: Meteorological Measurements and Instrumentation. Wiley-
  Blackwell, 278 p.

	available as PDF

	Websites
	https://www.youtube.com/watch?v=fRbM8p8DT1g
https://www.youtube.com/watch?v=wMJmUAOpsg8

https://www.google.com/search?rlz=1C1CHBD_arIQ908IQ908&sxsrf=APwXEdel72qa56oR-z7mjB74cgo_XYAi8g:1687294490300&q=weather+tools&tbm=vid&sa=X&ved=2ahUKEwj67ebl3dL_AhUdS_EDHdzwDe8Q0pQJegQICxAB&biw=1366&bih=612&dpr=1


	
	[bookmark: _heading=h.30j0zll]		                   Grading Scheme
مخطط الدرجات

	Group
	Grade
	التقدير
	Marks %
	Definition

	Success Group
(50 - 100)
	A - Excellent
	امتياز
	90 - 100
	Outstanding Performance

	
	B - Very Good
	جيد جدا 
	80 - 89
	Above average with some errors

	
	C - Good
	جيد
	70 - 79
	Sound work with notable errors

	
	D - Satisfactory
	متوسط 
	60 - 69
	Fair but with major shortcomings

	
	E - Sufficient
	مقبول 
	50 - 59
	Work meets minimum criteria

	Fail Group
(0 – 49)
	FX – Fail
	راسب (قيد المعالجة)
	(45-49)
	More work required but credit awarded

	
	F – Fail
	راسب
	(0-44)
	Considerable amount of work required

	
	
	
	
	

	
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.
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