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Determining the
flash point of

Auto Pensky-
marten Close Cup
Flash Point Meter

Flash point diesel and for Petroleum Oils.
P other fuel types The instrument
tester .
in meets the
petrochemical requirements of
analysis national standard
GB261-83
Kinematic ,
viscosity water ey measuring
bath the density of WBC-130
’ oils
pycnometer
onscapory | e Roetd | Sl Anayics™
) : : : 285401411
viscometer viscosity of oils
For measuring
Micro carbon the Carbon
residue tester | residue content AR
of oils

HORIBA Sulfur-
in-Oil analyser

For measuring
the Sulfur
content of oils

Model SLFA2800

Pour/cloud point FE0 eI .-3% (
tester pour point of MPC-102S s )
oils =y
Automated Distillation test AD-6

distillation tester

of oils
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Porosity and
Permeability
apparatus

For measuring
of permeability

Gas Measuring light Agllent.
chromatograph | hydrocarbons e elegEs
7890A
Gas Measuring light Agilent
hydrocarbons .
chromatograph and trace Technologies
mass clements in GC6890N-
spectrometer MS5973N
sample
Allows for the
Elemental MO gxagt EuroVector Euro
determination
analyser EA3000
of Carbon,
Nitrogen, etc.
B el For oil and gas
modelling . 9 Software
basin moduling
software
CMG software .
. For explation of
for reservoir oil and aas Software
simulation 9

M9170 High
Pressure Porosity
and Permeability
System

Capillary
Pressure &
Resistivity

For measuring
of capillary
pressure

M9117 Capillary
Pressure &
Resistivity System

Digital Pressure
Gauge
manometer

For measuring
of pressure

Hot Selling Pately
4Mm For Hand
Precision
Hydraulic Oil
Water Digital
Pressure Gauge
manometer
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Laboratory Core
Cutter Concrete

Cutting core

This machine is
used to do
concrete core
cutting work in
laboratory, also it

Core Cutting
Machinery can be ulsed to cut
the special-shaped
brick.
DIGITAL
MICROMETER
OUTSIDE
diameter
5-50mm/0.001 Measuring
Outside For measuring | range:25 - 50 mm
Diameter Digital Diameter Accuracy: 0.001
Micrometer mm
Materials: Steel
Weight:417g
Power: Button
battery
Bench top
apparatus that Bench top
demonstrates apparatus that
the relationship : demonstrates the
between Feranelms ot relationshi
p

pressure and
volume of an

pressure and
volume

between pressure
and volume of an

ideal gas at a ideal gas at a fixed
fixed temperature.
temperature.
The instrument
can store data,
Digital = . which is o B
Viscometer, or measuring convenient for
’ the viscosity
VSC-2C customers to
check and
compare.
Refrigerant For gauging
Manifold different Model: MYZY-R
Pressure Gauge pressure
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Compressor ror core et
P cleaning SEC7A-8/TF
Good Quality
Brass For Pressure Outdoor Indoor
Barometer

Metal Barometer

Areometer For Density A:g%?g:g:uvgg "

ELE or Equivalent

Portable For or.Sim_iIar, 50 mm
thermometer temperature Dia Dial 0 Deg C
measurement to + 250 Deg C
.No Handle
Rongtai Red RONGTAI Red
Erlenmeyer Erlenmeyer Flask ™
Flask Factory for measuring Factory /;“ \
Erlenmeyer 100 volume Erlenmeyer 100 Ml /
MI China Wide China Wide { \
Narrow Mouth Narrow Mouth N

Conical Flask Conical Flask

Borosilicate Product Name =
- Glass: pyrex glass 3
Glass For measuring iy <
HEETNIE volume glassware glass >
peaker beaker Z
For determining l\?gr?sa{tsgrs/?g%
o coo:r(:liiate Mega pixel , 20X
digital 200 m
Thermal
conductivity
CJ:;JZ:?J“ meter definesa | Model Number:
Y material’s GS-TC-09
meter - § -
ability to AN

transfer heat
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Stop watch

For measuring
the time

Determination

drilling fluid test

Oil Water The instrument of
Content Coulometric Karl
Apparatus Fischer titrators is
Titration D6304 Karl an used for
Equipment Fischer Coulometric water
Titration determination
Transformer Oil | according to Karl
Water Content Fischer.
Test Equipment
Model:
. : HTD13145/13185
Viscometer/ For measuring .
rotational

of viscosity of

viscometers are

/ lab equipment drilling fluid direct reading
instruments
Drilling Fluid
Mud Digital —
Density Meter Mea:js;:gitllqwd
Specific Gravity y
Test
Lab Stainless
Steel Mud :
Itis a
Balance Slurry
Testing Drilling UIEETISIE
: of fluid weight
Fluids er unit of
Pressurized pvolume
Mud Liquid ’
Density Meter
For determining
Sand Content the sand
Test Kit content of Model ZNH-1
drilling fluid.
Rockwell For determining HRSS-150T touch
Hardness hardness of
screen Rockwell
Tester rock sample
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Model MLN Itis a simple
Marsh Funnel device for
Viscometer with indicating MLN-3. ?
946ml Plastic viscosity on a
Measuring Cup routine basis
For measuring
Ro.llf dninss of roughness of Portable
ester

sample

Oil Water Retort
Kit

The instrument
provides a
means for

separating and

measuring the
volumes of the

50ml External
Heating Drilling
Fluid Oil Water

water and (Solid) Separating
solids Device Retort Kit
contained in a
sample of
drilling fluid.
FAN .
CONVECTION |  Fordrying | F1ORZoa fYpe,
LABORATORY samples Séries
OVEN - PF
Readability:
0.0001g
Max. Capacity:
100g; 110g; 120g; ~3==
Analytical Laboratory 200g; 210g; 220g; \ i j
Balance Weighing Scale External - @
Calibration \\3 /
Tare
Function/Counting
Overload Alarm
Po:tak;le f”_kl) For measuring Eslxbp(;cr);tlxsydsiseké%? — ]
me%ﬁirprﬂrer?[ pH liquid detection PH as o
meter ORP meter = = =
Geosteering
3D TSD software is a
Geosteering specialized tool Software
Software that is used in

the oil and gas
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industry to
guide the
drilling process

WellPlan™
Software —
Halliburton

WellPlan™
software is a
well
engineering
tool kit that
helps you
design complex
well string
operations, .

Software

High Precision | For geophysical
Proton magnetic WCZ.3
Magnetometer survey
Resistivimeter :
For measuring
(A the electrical
Molisana e KIT C313 SEV
. resistivity of
Apparecchiature lavers
Elettroniche) y
The device is
used in
geological
mapping,
petromagnetic
studies and KT - 10V2 and
Hand held solves the KT- 10H V2 (high
o problem of sensivity)
susceptibility .
rocks and ores magnetic

meter

differentiation in
accordance
with their
magnetic
susceptibility
values with
sensitivity

Susceptibility,
circular sensor

(SCIP-TESTER)
Laboratory
resistivity /IP

to measure the
electrical
properties of
drill cores,

Sample core IP
Tester (SCIP)
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samples and
outcrops

G:ologlcal For cutting the Est wing, E3-22p
ammer rock sample
Deep _ Gauge with Fixed
Meter(Steel For measuring Probe and Steel
the water table Tape for Water
Ruler Water )
Level Meter in wells Well Measurement
(200m)
TURBRO
Greenland 14,000
BTU Portable Air
Conditioner and
Heater,
Air condition Coqling and Dehum!difier and
heating the lab Fan, 4-in-1 Floor
AC Unit for Rooms
up to 600 Sq Ft,
UV-C Light, Sleep
Mode, Timer,
Remote Included
Gravimeter Scintrex CG-5

Gravity Meter
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Laboratory section : Soil Mechanic

No Name of Item Usage Features Picture
Moisture p
nten . . m metal 3
1 content Soil Mechnic | ™ met@l 5
Detemination containers ‘
containers
Automatic electric
. . . [ ith h ‘
2 Electric Oven Soil Mechnic device V.Vlt eal \
generation of 110
Celsius degrees
. .| to a volume of 2 liters
3 Clay Bowl Soil Mechnic . .
for mixing moisture
. .| With metal blade and
4 spatula Soil Mechnic /
wooden handle o
With a capacity of
- . .| one kilogram and an
5 Digital Balance | Soil Mechnic g
accuracy of 0.01
grams
. .| with a volume of 1
6 Pycnometer Soil Mechnic liter é
‘.%7;/
With the capacity to
. .| create a vacuum
7 Vaccume Pump | Soil Mechnic

pressure of up to 8
bar
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hot plate device

Soil Mechnic

Electric metal plate
with heating of 300
degrees Celsius

Sieve Standard
Set

Soil Mechnic

Sieves 3 inches, 2
inches, 1 inch, 3/4
,inch, 3/8 inch, No. 4
No. 8, No. 10, No. 12,
No. 16, No. 30, No.
40, No. 50, No. 80,
,150 .No. 100, No
No. 200, Pen

10

sieve No. 200#

Soil Mechnic

with a height of 15
cm to wash the soil

11

Material Tray

Soil Mechnic

Rectangular metal
pan with dimensions
of 70x50 and height
cm of 10

12

spleater Soll
Samples

Soil Mechnic

It is used for
balanced division of
earthen materials and
metal and has a itis
dividing part and two
rectangular pans

13

Rubber
Hummer

Soil Mechnic

Wooden handle and
rubber weight (300
grams)

14

Steel Hummer

Soil Mechnic

Wooden handle and
metal weight (500
grams)
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Similar to regular

15 Stell Bowls Soil Mechnic
bowls
16 Shaker device Soil Mechnic EIe(_:trlc Ylbrgtlon
for sieves device with timer
Itis graded to a
17 Glass Cylinder | Soil Mechnic | volume of 500 cubic
centimeters
- Itis graded to a
18 Pla§t|C|ty Soil Mechnic | volume of 500 cubic
Cylinder )
centimeters
Itis graded to a
19 Glass Beaker Soil Mechnic | volume of 1000 cubic
centimeters
20 Glass Flaks Soil Mechnic Wlth. a vqu_me of 500
cubic centimeters
buk5007
With a 7 cm diameter X \
21 Glass Funnel Soil Mechnic | opening and a 1 cm H ‘
diameter pipe |
Hydrometer . .| Type 152H based on
22 H152 Soil Mechnic ASTM D 422 y‘
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A cylindrical mold
with two separate

Standard . . ""."T‘
23 Soil Mechnic | parts and a volume of S 4L
Proctor Mold . ]
944 cubic Wk
centimeters N
Standard cpecisl hammer and
24 Proctor Soil Mechnic P i
drop height of 305
Hummer
mm
25 balance Soil Mechnic with ? capacity of
100 kilograms
S o
26 Proctor Soil Mechnic P )
a fall height of 460
Hummer
mm
27 CBR Mold Soil Mechnic | Metal mold for CBR m% '; | J‘I .
= ,“E-\".“
CBR With a power
28 Compresion Soil Mechnic | capacity of 50
Machne kilonewtons
Automatic Electric automatic
29 Compactor of Soil Mechnic unchina machine
CBR Test P g
30 Casggranda Soil Mechnic Based on ASTM
Device standard
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Includes wooden box,
PL glass, standard 3
mm rod, card, 100

31 PI Box of Saoil Soil Mechnic . )
cubic centimeter
cylinder, spoon,
groover,
Direct Shear Direct cutting
32 ) Soil Mechnic | machine for soil
Machine
samples
33 Square shear Soil Mechnic | 6 Xx 6 cm
Mold
34 square Ring Soil Mechnic | 6 x 6 cm
Sampler
35 Ring Sampler | Soil Mechnic \évrlrt]h a diameter of 5
36 Ring Sampler Soil Mechnic \évrlrt]h a diameter of 5
Square with a section of 5 x 5
37 compaction Soil Mechnic
cm
hammer
Circle ) .
38 compaction Soil Mechnic \évrlr:h a diameter of 5
hammer
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Consolidation

Based on ASTM

39 Edeometer Soil Mechnic
. standard
Device
40 Poros Stone Soil Mechnic A circle with
diameter of 5 cm
A cube with
41 Poros Stone Soil Mechnic | dimensions of 6 x 6
cm
A cube with
42 Poros Stone Soil Mechnic | dimensions of 10 x
10 cm
A wooden table for
N installing a
43 Consolidation Soil Mechnic | consolidation device
desk . .
with a capacity of a
device
Cylindrical tube of
Cylindrical cell completely
44 for soil sampl_e Soil Mechnic trz.insparent plastic,
for permeability with a diameter of 15
test cm and a height of 30
cm
Analog water Special boards with
pressure cylinders of different
45 display board Soil Mechnic | diameters and
for permeability graduated to show
testing water pressure
Uniaxial Single axis press
46 compressive Soil Mechnic maghine P
Strenght of Soil
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Complete set of

triaxial soil ! ]
iai N S
47 compressive Soil Mechnic gs\\//iigced and digital :Fil LE_F
strength A el L
machine [ﬁ[::e _ N
48 Field Density Soil Mechnic and cor'le S opon en ==
Test ; SPOON, PEN | prgl e
and steel ruler) ~
The complete set
49 (Speedy Soil Mechnic includes a humldlty
Moisture) balloon, chemicals,
pellets and a special
scale.
50 desiccator Soil Mechnic Glass desiccator and

porcelain floor

Laboratory section : Rock Mechanic

No Name of Item Usage Features Picture
device is digital The
1 Static Hardness | Rock or analog. Ifitis
Machine Mechnic digital, it needs a
.computer
2 (Schmit Rock . Manual and portable
Hammer) Mechnic
hammer
3 Abration rock Rock \Tvziitﬁlzet?/grgﬁmg]seof
machne Mechnic P .

hard needles
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Tabletop and
portable device with

point Load Rock .
4 . . power indicator
device Mechnic
screen and two
conical sections
Uniaxial Rock With the capacity to
5 compressive . create pressure of 10
Mechnic
Strenght meganewtons
With a capacity of 1
Brazilian meganewton
. Rock .
6 Compression . compressive force
: Mechnic . . .
Device display with a digital
of the force
Brazilian test Rock .
7 . . . Hard steel material
instrument jaws | Mechnic
Triaxial stone Digital with hydraulic
. Rock system and three-
8 compressive . o
. Mechnic axis high pressure
strength device
tube steel
It has two hydraulic
Hydraulic shear jacks from the top
9 resistance Rock and sides with the
machine of rock | Mechnic ability to measure
joint surface displacement and
pressure
Shaer Box of Rock . .
10 Rock Mechnic Cubic or rhombic
Lras
. Electric device with = Rl
11 Stone durability | Rock WO COmpartments &5 ;’51.‘ —
index device Mechnic P =

and rotating basket
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The complete
set of

Scale with rake below

measuring the | Rock and Device table and
12 .
buoyancy Mechnic tank and basket of
density of aggregates
aggregates
A device with a
Los Angeles rotating cylinder and
: Rock a bottom pan and a
13 Testing . .
. Mechnic of the display
Machine .
number of revolutions
of the cylinder
14 Sieve No. 124 Rock . According to ASTM
Mechnic standard
Steel balls for Rock With a weight of 4.75
15 los Angeles Mechnic K
Test g
. With an adjustable
Electric stone
16 core samolin Rock sampler and a
. Ping Mechnic diamond bridge with
machine .
of 54 mm a diameter
desk or plate Rock With diamond saw for
17 cutting stone Mechnic stone cutting and
machine graded lathe table
Complete set of tool
Rock box for opening and
18 Tools Box Mechnic closing different parts
of the equipment
A cylinder made of
Thin wall Rock hard and stainless
19 sampler (shelby . steel with a thin wall
Mechnic
Sampler) mm and an 3 of

inner diameter of 5

134




Qél.u\g@ﬁ*u&'\b#‘jms

cm and a length of 30
.cm

Aleh with wooden

20 Elanaation Tool Rock board and metal
g Mechnic indicators based on Ll
standard ASTM
Metal device with =~
. Rock .
21 Flakiness Tool Mechnic holes according to =
ASTM standard =
‘.l —]
Cylinder for One-inch plastic
29 Sand Rock cylinder with a
Equevalent Mechnic volume of 500 cubic
Test centimeters
The plastic tank has
Sodium chloride | Rock two valves from the
23 . .
solution tank Mechnic top and bottom and a
volume of 4 liters
shaker device Rock
24 for Sand . Electric device
Mechnic
Equevalent test
Denison Core Sampler for taking
25 Barrel for Soil Soil Mechnic | samples from soil
Sampler and rock
Sampler for taking
26 Pitcher Sampler | Soil Mechnic | samples from soll

and rock
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Laboratory section : Hydro geochemistry

No Name of Item Usage Features Picture
Hydro Showing the
1 thermometer eochemistr temperature up to
g y 300 degrees
. Hydro
Device for y .
determinin geochemistry
2 . g Electric pocket device
anions and
cations
Hydro .
A S.et Of. y . Depending on the
calibration geochemistry .
. type of device, there
3 equipment for . i .
. is a specific solution
anion and G
. . for calibration.
cation devices
Hydro
geochemistry
A device for
4 determining the Electric charging
electrical device
conductivity of
water
A set of Hydro
calibration geochemistry | Depending on the
5 equipment for type of device, there
electrical is a specific solution
guidance for calibration.
devices
Hydro 1
geochemistry i
Electric charging | H
6 .
pH meter device 7]
3|
Hydro .
A set of y . Depending on the
o geochemistry )
7 calibration type of device, there
equipment for is a specific solution
pH meters for calibration.
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Determining the

Hydro

amount of geochemistry

8 d|ssolve.d Electric charging
oxygen in device
underground
water

. Hydro :
Dissolved y : Depending on the
. geochemistry )

9 oxygen device type of device, there
calibration is a specific solution
equipment set for calibration.

A device for Hydro
determining the | geochemistry

10 numbgr (?f Portable and desktop
bacteria in device
underground
water

Hydro .
Set of y : Depending on the
0 geochemistry ,

11 calibration type of device, there
equipment for is a specific solution
bacteriometer for calibration.

Hydro It includes a glass
geochemistry | container and a lid
12 BOD incubator with a sgnsor for
measuring the
amount of oxygen
and carbon dioxide
Hydro
geochemistry
13 Portable GPS Garmin-60 CS
Hydro
geochemistry

14 _\ther table 200 m

indicator
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Hydro HQ 40d Multi meter
Multi- geochemistry | (pH, Conductivity,
15 arameters Salinity, TDS,
P Dissolved Oxygen,
ORP, and ISE)
Hydro
i hemist
16 Egr?(;ilcj:ltlif/it geochemistry Guelph permeameter
y Kit-HSM-2100
meter
Hydro
. eochemistr . .
Geological g y Lewis & Clark in
17
hammer Montana
Hydro
Thermal geochemistry
18 .
infrared camera
Hydro
eochemistr ,
19 Flow/current g ISy For measuring flow
meter springs
Hydro
hemi o
Mini-piezometer geochemistry | Monitoring surface
20 . water groundwater
machine/test
exchange
Groundwater Hydro .
. . For developing
modelling geochemistry .
numerical
21 system (GMS)
groundwater
software, least .
. modeling
version
Hydro
geochemistry
29 Aquifer Test For analyzing

12.0 Software

pumping test results
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Hydro
geochemistry

23 Filter 0.22 and 0.45 pm
Hydro
High density geochemistry
24 polyethene For water sampling
bottle
Hydro
geochemistry
25 Digital balance Readable to 0.001 g
Hydro
geochemistry
26 Volumetric flask For water sampling
10 ml Hydro .
geochemistry
graduated glass :
27 . For water sampling
measuring
cylinder
Hydro
500 ml geochemistry
28 graduat_ed glass For water sampling
measuring
cylinder
100 ml Hydro
geochemistry
graduated glass .
29 . For water sampling
measuring
cylinder
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Sﬁllabus and Weeklﬁ Teachin% Plan of Research Methodolo%

Faculty Geology and Mines
Department Geological Engineering and Exploration of Mines
Code number M.GEEM.0210
Number of Credits 3
Corse Category Core/compulsory
Prerequisite(s) English and Academic writing
Semester 2ed Semester

Brief description

The primary goal of this course is to investigate research methods in Science and their
specific application in Geosciences.

This course is intended to introduce graduate students to the processes of scientific
research and the design of research projects as applied to modern earth science. The
course will focus on field and laboratory-based studies, scientific writing skills
(particularly research proposals), public presentations, and professional ethics and
public policy issues. The content of the course is largely focused on the individual goals
and projects of the students; the specific directions taken, and materials covered in the
course therefore will be largely determined by the interests of the participants
(instructors and students).

Learning objectives

The objective of this course is to give, practice an understanding of the requirements for
writing scientific theses, papers and reports; as well as preparing and presenting
scientific presentation in oral form. The student will develop literature researching,
choosing the appropriate research methods, obtaining and interpreting results and
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preparing effective oral presentations. Furthermore, the student will learn to evaluate
oral presentations of his or her co-students; they will practice to compliment, criticize
and discuss scientific papers, reports, topics and oral presentations professionally.
By studying this course, the students should be familiar with and know:
e The sources of literature, survey, review and quality journals.
e Understand the research design for collection of research data.
e Understand the research data analysis, writing of research report and grant
proposal.
Expected outcomes
By completing this course, the students should be able to:
Understand Department and Graduate College rules and guidelines;
Understand the scientific method as applied to modern earth science research;
Conduct literature searches;
Managing literature citations and compile bibliographies in standard styles;
Design and structure a scientific research project, thesis and papers;
Write a proposal to conduct graduate research;
Prepare and present a standardized oral presentation of the graduate research
proposal;
8. Understand the process of peer-reviewed publication of scientific research;
9. Understand professional ethics in earth science and academia; and
10.Understand the role of earth scientists in public policy.
11.Compliment, criticize and discuss scientific topics and oral presentations
professionally
12.Demonstrate an attitude of critical thinking.
Teaching and learning methods
The following teaching methods will be used to teach this course:
e Lecture in Presentation format
e Lectures are presented with the help of PowerPoint, Using Liquid Crystal Display
(LCD). Video sessi
e elearning (if available)
Evaluation methods
The following Evaluation methods will be used to evaluate the students:
1. Mid-term Exam- proposal writing (preferably for the proposed master thesis project).
2. Final exam
The final grades consist of the proposal writing’ results accounted for 40-50% and the
final exam accounted for 50-60%.
Course Syllabus (Chapters headings and subheadings)
Chapter one: Introduction to Research methodology
o Effective Reading, Too much to read? Not enough time, Stages to successful
reading: SQR3, Interactive reading, Taking Notes from texts, listening to
Lectures, Writing process, Summary Writing, Punctuation, Active and Passive
Voices, Introduction to research methodologies- What is Research? Research
Defined and Described, Meaning of Research, Objective of Research, Motivation
in Research
Chapter two: Introduction to research methodologies- Types of Research

NookrwnhE
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e Types of Research, Research Methodology and Choose a subject
Chapter three: Structuring research project:
References and Quotations
Writing a Proposal for Master thesis (Guidelines)
Choosing and Conducting Fieldwork
Structuring your research project
Structuring Master Thesis
Chapter Four: Presentation Skills
e Organizing an effective presentation
e Presentation Signaling
Chapter Five: Primary and Secondary Data, Research report writing
Primary and Secondary Data
Ethical Issues in Research
Writing and Analysis Phase
Publishing research results
Scholarly Literature and the Literature review

Weekly Teaching Plan

Chapter one: Introduction to
Research methodology
Induction Week- General
Information about the subject,
course policy, evaluation
methods.
1- Effective Reading 2 2 - - 4
Too much to read? Not
enough time
Stages to successful reading:
SQR3
Interactive reading
2- Taking Notes from texts
Chapter one: Introduction to
Research methodology
e Listening to Lectures 2 2 - - 4
e Writing process
e Summary Writing
Chapter one: Introduction to
Research methodology 2 2 - - 4
* Punctuation
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= Active and Passive
Voices

Chapter One: Introduction
to Research methodology
e What is Research?
e Research Defined and
Described
¢ Meaning of Research
e Objective of Research
e Motivation in Research

Chapter two: Types of
Research 2
e Types of Research

Chapter two: Types of
Research 2
e Types of Research

Chapter two: Types of
Research

e Research Methodology 2
and Choose a subject
Chapter three: Structuring
research project
2
e Direct and indirect
speech
Chapter three: Structuring
research project:
e References and 2
Quotations
Chapter three: Structuring
research project:
e Structuring your 2
research project
e Structuring Master
Thesis
Chapter three: Structuring
research project:
e Writing a Proposal for 2
Master thesis
(Guidelines)
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e Choosing and
Conducting Fieldwork

Chapter Four: Presentation

Skills

e Organizing an effective 2 2 - - 4
presentation

e Presentation Signaling

Chapter Five: Primary and
Secondary Data, Research
report writing:

e Primary and
Secondary Data

Chapter Five: Primary and
Secondary Data, Research
report writing:

e Ethical Issues in 2 2 - - 4
Research

e Writing and Analysis
Phase

Chapter Five: Primary and
Secondary Data, Research
report writing:

e Publishing research
results

Chapter Five: Primary and
Secondary Data, Research
report writing:

e Scholarly Literature and
the Literature revie

References

e Waizy, H. (2023). Lecture Notes and Handouts of Research
Methodologies, Kabul Polytechnic University, Department of
Geological Engineering and Exploration of Mines.

e Harvard Reference examples, Staffordshire University. 17pp.

e Kothari, C. R. (2004). Research Methodology, Methods &
Techniques. New Age International (P) Limited.

e Locharoenrat, K. (2017). Research Methodologies for Beginners.
Pan Standford Publishing Pte. Ltd.
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e Dawson, C. (2009). Introduction to Research Methods A Practical
Guide for Anyone Undertaking a Research Project. How To
Content, How To Books Ltd.

e Baliley, S. (2015): Academic Writing — A Handbook for International
Students. Routledge. Taylor & Francis Group. 2" Edition. 260 pp.

e Grant, B. (2003): Geoscience Reporting Guidelines. Victoria, BC,
Canada, ISBN 0-9687693-1-4. 356 pp.

e Macdonald, K. (2008): Key Skills for Scientists — Getting the
Message Across. Royal Society of Chemistry. 26 pp.

e Read, S.H. (2019). Academic writing skills for international
students. Published London: Palgrave Macmillan.

Online References:

Harvard Reference examples, Staffordshire University. 17pp.

Australian National University. Academic Skills & Learning Centre:

Field trips and field report.

https://academicskills.anu.edu.au/resources/handouts/field-trips-and-

field-reports

Online guide to scientific publication. Commonwealth Forestry

Association.

http://www.cfa-international.org/ONGSWintro.html

University of Manitoba, Academic Learning Centre: “Writing a

Scientific Report in the Geological Sciences”

https://umanitoba.ca/student/academiclearning/media/geology report
writing.pdf

Syllabus and Weekly Teaching Plan of GIS and Remote Sensing

AEEIications

Faculty Geology and Mines
Department Geological Engineering and Exploration of Mines
Code number M.GEEM.0104
Number of Credits 3
Corse Category Basic
Prerequisite(s) Basic of computer, Introduction to GIS and Remote
Sensing and General geology
Semester 1st Semester

Brief description

The key aim of this course is to introduce the fundamentals and applicztions of GIS and
remote sensing, particularly in geology and mines related disciplines.

Learning objectives
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By studying this course, the students should be familiar with and know:
The fundamentals of GIS and remote sensing applications particularly in geology

and mines related disciplines.

The acquiring, storing, analysis, interpretation, and visualization of geospatial

data.

Expected outcomes
By completing this course, the students should be able to:
Know the fundamental concepts of Geographic Information Systems (GIS),

geospatial technology and data.

Understand the key concepts of remote sensing, applications, and its position in

science community.

Know satellite characteristics, sensors, and their types.
Examine visual interpretation and digital image processing.
Apply techniques of pre-processing, enhancement, transformations, and

classification.

Demonstrate an attitude of critical thinking.
Teaching and learning methods
The following teaching methods will be used to teach this course:

45 minutes lecture per week.

90 Minutes Practical and/or Lab work per Week

eLearning (if required)
Evaluation methods

The following Evaluation methods will be used to evaluate the students:
Assessments/Grading will be executed as prescribed by the law for credits of the

Ministry of Higher Education.

Submission of given assignment and final class project.

Course Syllabus (Chapters headings and subheadings)

Lecture

Practice

Introduction

a) What is GIS?

b) History and applications of GIS

c) Elements of GIS

Remote Sensing and GIS

a) Definitions, history, and applications

b) The relationships and differences of
RS and GIS

Coordinate systems and Data Model

a) Concept

b) Types

c) Map Projection

d) Vector Data Model

e) Raster Data Model

. Data Acquisition

1. Overview

a) Course policy and Rules

b) Introduction of required software
2. Interacting with data

a) Glance to data to be used

b) Preliminary working with provided

projects in ArcGIS Desktop 10.7.

3. Visualization

a) Symbology

b) Labelling

c) Query (vector data)

4. Data Creation

a) Shapefile
b) Geodatabases
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a) Existing spatial data
b) Providing new spatial data
c) Resources of spatial data
5. Data Transformation
a) Georeference
b) Digitization
c) Attribution
d) Accuracy
6. Spatial data statistics and analysis
a) Statistics
b) Vector data analysis
c) Raster data analysis
7. Terrain Analysis
a) Digital Elevation Model (DEM)
b) Digital Terrain Model (DTM)
c) Digital Surface Model (DSM)
d) Triangular Irregular Network (TIN)
8. Spatial Modelling
a) Spatial Interpolation
b) Spatial Weighting
9. Fundamentals Remote Sensing
a) Concept and definitions
b) RS Elements and Components
10.Electromagnetic radiation principles
a) Conduction, convection, radiation
b) Refraction, Scattering, Absorption,
Reflectance
c) EM interaction with atmosphere
11.Types of Remote Sensing
a) Active RS
b) Passive RS
c) Multispectral
d) Hyperspectral
12.Remote Sensing Data Resolution
a) Spatial Resolution
b) Spectral Resolution
c) Radiometric Resolution
d) Temporal Resolution

13.Digital Image processing
a) Pre-processing, processing, and
post-processing

c) Feature Classes
d) Attribute tables
e) Editing and getting information from
data (vector/raster)
5. Geoprocessing - |
a) Clip, Buffer, Merge, Union
b) Intersect, Dissolve, Erase
c) Creation of geologic map — |
6. Geoprocessing — I
a) Creation of geologic map — I
b) Making geologic cross sections
c) Visualization and plotting
7. Data Statistics
a) Zonal statistics
b) Creation of exploration network
c) Extraction of value to points
d) Raster calculator
8. Interpolation and overly
a) Topographic maps
b) Kernel Density
9. Overview of satellite data
a) SAS Planet
b) Earth explorer
c) Google Earth
d) Creation of users and downloading of
data
10.Interacting with satellite data
a) Overview of ENVI 5.3
b) Importing Landsat 7 ETM+, Landsat 8
OLI/TIRS to ArcMap and ENVI
c) Creating true and false color
composites
11.Basic operations with L8 data
a) Resize
b) Mosaic
c) Threshold
12.Pre-processing of L8
a) Radiometric calibration
b) Atmospheric correction using FLAASH
and QUAC algorithms
c) Examining histograms
13. Spectral Indices

b) Spectral characteristics a) NDVI
c) Spectral signature b) NDWI
d) Spectral index c) NDSI
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soils, minerals
a) Spectral characteristics of water
b) Spectral characteristics of
vegetations
c)
minerals
15.Geological remote sensing - |
a) Mineral spectral indices
b) Remote sensing and mining
engineering
16.Geological remote sensing - |l

a) Remote sensing of post mining
environment

of mining process

14.Remote Sensing of water, vegetation,

Spectral characteristics of soils and

b) Remote sensing air pollution relation

d) Other geologic-based indices
14.Processing of L8 data - |

a) Unsupervised classification

b) Plotting and statistics
15.Processing of L8 data — Il

a) Supervised classification

b) Plotting and statistics
16.Post-processing

a) Test data

b) Verification

c) Accuracy assessment

Weekly Teaching Plan

Introduction

e Course Policy and Rules
e Whatis GIS?

e History and Application of
GIS
e Elements of GIS

Remote Sensing and GIS

e Definitions, history,
interrelationship, and
differences

e Glance to data

e Preliminary working with
prepared projects in ArcGIS
Desktop 10.7.1

Coordinate system and Data

Model

e Concept, Types, Vector
Data, and Raster Data

e Map Projection

e Visualization of data model
(Symbology, Labelling, and
Query)
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Data Acquisition and

Creation

e Existing spatial data,
resources 2

e Creation of shapefile and
feature class

e Attribute tables and editing

Data Transformation and

Geoprocessing

e Geometric transformation
(Georeferencing)

e Digitization 2 2

e Geoprocessing tools (Clip,
Buffer, Merge, Union,
Intersect, Dissolve, and
Erase)

Spatial Data Statistics and

Analysis

e Vector and Raster data
analysis 2 2

e Zonal Statistics

e Creation of Geologic map
and cross sections

Terrain Analysis

e DEM, DTM, DSM, and TIN
e Extraction of value to points
e Raster Calculator

Spatial Data Modelling

e Spatial interpolation

e Spatial weighting 2 2

e Overview of satellite data
sources

Fundamentals of Remote

Sensing

e Concept and Definitions

e RS Elements and 2 2
Components

e Integrating with satellite
data and relevant software

Electromagnetic Radiation

Principles

e Conduction, convection,
radiation
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e EM integration with
atmosphere and target

e Creating true and false
color composites in ENVI
5.3

Types of Remote Sensing

e Active and Passive RS

e Multispectral and
Hyperspectral RS

e Pre-processing of Landsat
8 data

Remote Sensing Data

Resolution

e Spatial and Spectral
Resolutions

e Radiometric and Temporal
Resolutions

e Spectral Indices (NDVI,
NDWI, NDSI)

Digital Image Processing

e Pre-processing, processing,
and post-processing 2

e Spectral signature and
indices

Remote Sensing of water,

vegetation, soils, and

minerals

e Spectral characteristics of
water, vegetations, soil, and | 2
minerals

e Processing of Landsat 8
data

e Unsupervised classification

Geologic Remote Sensing - |

e Mineral spectral indices

e Remote sensing and mining
engineering

e Supervised classification of
Landsat 8 data

Geologic Remote Sensing - Il
e Remote sensing of post 2 2
mining environment
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Remote sensing in air
pollution related to mining
processing

Accuracy assessment of
classified data
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