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Course Code Course Title Credits Prerequisite

MET 700 Advanced Dynamic Meteorology (1) 3

The dynamic of synoptic scale motions, The quasi-geostrophic system, Dynamic
diagnostic of vertical motion, Omega equation, Q-vector, Vorticity and circulation,
Theory of Baroclinic instability, Energetic of Baroclinic waves, Rossby waves

Course Description
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Course Code Course Title Credits Prerequisite
MET 701 Atmospheric Data Analysis 3

c
.S | Exploratory data analysis, Review of univariate statistics, Parametric and non
g parametric distributions, Statistical forecasting, Introduction to multivariate statistics,
$ | Matrix algebra and random matrices, The Multivariate Normal distribution, Principal
@ Component  Analysis, Canonical Correlation Analysis, Discrimination and
§ Classification, Use of Statistical packages.
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Course Code Course Title Credits Prerequisite
No.: MET 702 Advanced Physical Meteorology 3
c
= | The global energy balance, Atmospheric radiative transfer and the vertical energy
o . .
T | balance, The surface energy balance, The hydrologic cycle and climate, The
g atmospheric general circulation and energy transport, The patterns of weather
o | Systems.
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Course Code

Course Title

Credits

Prerequisite

MET 703

Climate Change

Paleoclimatic changes, Global warming, Green house gases, Indicators of climate
change detection, Climate change impacts, Global ocean circulation, Air-sea
interactions, Description of climate models, Climate change scenarios.

Course Description
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Course Code Course Title Credits Prerequisite
MET 795 Seminar 2
s
B | A seminar in a subject approved by the department will be assigned. Student will be
S | trained to perform literature survey and how to prepare for a seminar. Students will be
A | evaluated based on their performance.
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Course Code Course Title Credits Prerequisite
MET 720 Advanced Dynamic Meteorology (Il) 3
§ Climatology and the General Circulation, Conservation laws, Earth's angular
g momentum budget, Characteristics of the Zonal wind, Heat and energy transports,
@ | Atmospheric energy budget, GCMs and Experimental Models, Lorenz's work and
g vascillation, Dynamics of atmospheric cyclones and anticyclones.
S
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Course Code Course Title Credits Prerequisite

MET 721 Numerical Modeling (1) 3

Course Description

Fundamental methods and techniques in numerical weather prediction, Time
differencing, Spatial finite differencing, Spectral methods, Semi-Lagrangian schemes,
Staggered grid structure, Vertical and horizontal schemes and parameterization of
subgrid physical process, Modern operational and research forecast models.
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Course Code Course Title Credits Prerequisite

MET 722 Climate Modeling 3

Course Description

Definition of Climate Models, One dimensional climate models, Energy balance
and sensitivity, Radiative Convective model, Two dimensional climate model and
simple Ocean-Atmosphere coupled models, General Circulation Climate Models,
Dynamics and Physics of General Circulation Climate Model, Fundamentals to
simulate the component of climate system.
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Course Code Course Title Credits Prerequisite

MET 723 Synoptic Climatology 3

Definition of types of local weather disturbances and regional climates, Subjective
and objective analysis of weather patterns, The three dimension general circulation,
Relation of regional climate to atmospheric circulation processes, Static and
kinematic views of weather maps, Extreme climatic phenomena.

Course Description
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Course Code Course Title Credits Prerequisite

MET 724 Atmospheric Chemistry 3

Introduction to the physical and chemical processes affecting the dynamic of air
pollutants at the local, regional and global scales, Tropospheric pollutant chemistry
and transport, Photochemistry of ozone, Smog formation, Aqueous—phase chemistry,
Acid rain and Aerosol Chemistry, Chemistry in climate models.

Course Description
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Course Code Course Title Credits Prerequisite

MET 725 Numerical Modeling (I1) 3

s | Empirical method, Traditional optimal interpolation and three dimension variational
B | data assimilation (3DVAR) scheme and Four—dimension variational data assimilation
2 | (ADVAR), The extended Kalman filter, Dynamic and physical balance in initial
8 | conditions.
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Course Code Course Title Credits Prerequisite

MET 726 Advanced Cloud Physics 3

Atmospheric conditions leading to cloud formation, Atmospheric aerosols and
condensation, Equilibrium conditions between cloud droplets and environment,
Mechanism for the growth of raindrops in cloud, Microphysical processes leading to
rain formation, Weather modification.

Course Description
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Course Code Course Title Credits Prerequisite
MET 727 Advanced Atmospheric Radiation 3
§ Properties of radiation, The electromagnetic spectrum, Reflection and refraction,
g Radiative properties of natural surfaces, Thermal emission, Atmospheric transmission
g and emission, Absorption by atmospheric gases, Broadband fluxes and heating rates,
3 Radiative transfer with multiple scattering.
S
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Course Code Course Title Credits Prerequisite

MET 728 Atmospheric Dispersion and Air Pollution 3

Physical principles of atmospheric transport processes, Variation of transport in time
and space, Mixing length hypothesis, Local and regional concentrations of pollutants,
Environmental implications of air pollution and control strategies, Air pollution
modeling.

Course Description

11
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Course Code Course Title Credits Prerequisite
MET 729 Advanced Tropical Meteorology 3
< | Dynamics of the tropical troposphere, Local and diurnal circulations, Theories and
B | dynamics of large- scale tropical circulations, Tropical wave dynamics, Surface-
g atmosphere interactions, Tropical convection, Tropical cyclone, Monsoon
8 | meteorology, Tropical oscillations, Tropical weather and climate variability.
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Course Code Course Title Credits Prerequisite

MET 730 Advanced Agrometeorology 3

Course Description

Solar energy and selected biological processes, Significance of temperature in
agriculture, Heat balance of the soil, water and hydrological cycle, Soil moisture and
plant growth, Water balance, Influence of topography on microclimate, Weather
hazards and crop production, Climate and agriculture in arid land.

12
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Course Code Course Title Credits Prerequisite
MET 731 Advanced Boundary Layer Meteorology 3
c | Energy fluxes, The closure problem and semi-empirical theories of turbulence,
B | Reynolds averaging and scaling laws, Turbulence kinetic energy budget, Buoyancy
g effects on mean flow and turbulence, Monin-Obukhov similarity theory, Numerical
& : :
. and physical modeling of PBL.
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Course Code Course Title Credits Prerequisite

Advanced Remote Sensing in

MET 732 Meteorology

Course Description

Principles of remote sensing, Sensors, Platforms, Feature extraction, Land use and
land cover, Spaceborne remote sensing, Multispectral systems, Digital image
processing, Geometric rectification, Accuracy assessments, Remote sensing
applications in meteorology.

13
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Course Code Course Title Credits Prerequisite
MET 733 Middle Atmosphere 3
c | Characteristics of the stratosphere and mesosphere, Observing techniques, Quasi-
B | biennial oscillation, Stratosphere warming, Stratosphere troposphere interaction,
g Middle atmosphere waves, Wave-mean flow interaction, Instabilities, Tracer
Q | transport, Modeling the middle atmosphere.
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Course Code Course Title Credits Prerequisite

MET 734 Advanced Micrometrology 3

dynamics.

Course Description

Structure and dynamics of Laminar flow, Turbulent flow, The stable boundary layer,
The convective mixed boundary layer, Soil influence, Measurement and empirical
relation for temperature and wind profiles, Simulation of surface layer structure and

14




il albaia caa gl s il o) i "’i 23 *‘“ ¥

3 b _all (uuliall JLAAJ; 735 va

-

Lighi — dae I Cacal gall - Andlall s se — lguall g el Gl — 2l 5 paea il sall slea )
— )yl Caual gall — dlaxiall 4y g8l Caial gl LA dleadl Cannl) alay - axdalidl ALY — (sl
A1 3 ppa ) sall dpoaell 4 sall z3lail) — A58l 8l shall aa ) akis

-

...‘

¢.
Course Code Course Title Credits Prerequisite
MET 735 Mesoscale Meteorology 3
c
o
2 | Mesoscale circulations, Fronts and Jets, Dry lines, Gravity waves, Convection,
2 | Thunderstorms, Squall lines, Bright bands, Mesoscale convective systems, Super cell
(@] . . .
o | storms, Dust storms, Mesoscale observing platforms, Mesoscale numerical modeling.
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Course Code Course Title Credits Prerequisite

MET 736 Radar Meteorology 3

Basic principles of weather radar systems, Measurement geometry and products,
Radar equation, Reflectivity and precipitation measurements, Doppler radars, Mobile
radars, Attenuation, Diagnosis of weather phenomena, Nowcasting, Polarization
radars.

Course Description

15
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Course Code Course Title Credits Prerequisite
MET 737 Satellite Applications in Meteorology 3
s
= | Review of weather satellites, Use of satellite imagery and measurements in
é meteorological research and operations, Analysis of satellite data, Orbital
A | characteristics, Navigation, Instrumentation, Remote sensing techniques. Satellite
& | maps discussion.
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Course Code Course Title Credits Prerequisite

MET 796 Special Topics in Meteorology |

This course contains topics that are not offered within the basic courses and focus on
advanced applied meteorological studies.

Course Description

16
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Course Code Course Title Credits Prerequisite
MET 797 Special Topics in Meteorology I 2
s
B | This course focus on the study of recent topics and research related to the PhD Thesis
g as approved by the doctoral committee.
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Course Code Course Title Credits Prerequisite
Math 761 Advanced Differential Equations 3
c
.2 | Methods for solving partial differential equations (PDEs). Solutions of hyperbolic,
g parabolic and elliptic equations in two or more independent variables. Fourier series,
@ | separation of variables, existence and uniqueness theory for general higher order
@ equations, eigenfunction expansions, Hamilton-Jacobi equations; systems of
5 | conservation laws and nonlinear wave equations.
(@}
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Course Code Course Title Credits Prerequisite
Math 762 Advanced Numerical Analysis 3
§ Rung-Kutta methods. Multistep and predictor-corrector methods. Numerical analysis
g including stability. Convergence and error analysis. Boundary value problems.
$ | Integral equations. Eigenvalues and eigenvectors. Iterative methods. Localization
S | theorms for eignvalues. Finite difference and finite element numerical methods.
% Perturbation theory.
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Course Code

Course Title

Credits

Prerequisite

Math 763

Mathematical Tools for Meteorology

Course Description

Fourier Transform. Period functions. Half-range expansions. Difference equations of
first and second order. Linear algebra and its applications. Eigen value proplem.
Eigen values and Eigen vectors. Diagonalization.

18
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Course Code Course Title Credits Prerequisite

STAT 770 Time series and multivariate analysis 3

Fundamental concepts. Regression methods. Stationary time series analysis. Non-
stationary series analysis. Auto correlation determinations. Multivariate distributions.
Parameter estimations of multivariate distributions.

Course Description
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Course Code Course Title Credits Prerequisite

STAT 771 Advanced Statistical Analysis Methods 3

Statistical inference methods. Residual analysis. Hypothesis Testing. Markov algebra
for data analysis. Matrix algebra for data analysis. Principal component analysis.
Canonical component analysis.

Course Description

19
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Course Code Course Title Credits Prerequisite
MET 799 PhD Thesis 12

s

S | Student research topic will be chosen based on a research plan approved by the
é doctoral committee. This will be done under the supervision of departmental staff.
A | Supervisors from outside the department can be shared in the supervision according to
& | the requirements.

S
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