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Course Overview

One Year Junior Survey Training Course (Starts in Shrawan and completes in Asar/Shrawan)

Duration Training level and Course Name Evaluation
Block | Block name Module: Code (l]l)a s(; Junior Local Level/Province Theory Internal
¥ Subjective Objective Evaluation
I: JSTL 401 B 23 (17+6) | Understanding Society and Culture 60 20 20
F
II: JSTL 402 | @ § 23 (17+6) Mathematics and Statistics 60 20 20
1 Fundamental _ Z . .
Concepts III: JSTL 403 23 (18+5) Surveying techniques 60 20 20
) . Class
IV: JSTL 404 Computer Application Practical Exam Presentation Performance
60 20 20
Instrument Handling Practice
Data collection, Maps, Records,
V- JSTL 405 25 Field Survey I (Geodetic Survey processing (Instructor, Report (Camp Viva (LMTC)
) Methods) Coordinator) In-charge)
2 Field Skill Field S 11 (Cadastral S 60 20 20
VI: JSTL 406 25 teld sutvey 11 Ladastral Survey 60 20 20
and Thematic Mapping)
VII: ISTL 407 25 Field Survey III (Engineering 60 20 20
Survey)
Field Observation tour and Excursion
Lo C Internal
VIII: JSTL 408 21 Geographic Information System Subjective Objective Evaluation
40 20 40
Tools and Photogrammetry and Remote
3 Techniques IX: JSTL 409 21 grar try . 40 20 40
Sensing Techniques
X:JSTL 410 21 Cartography 40 20 40
XI: JSTL 411 21 Advanced Surveying Techniques 40 20 40
Sports Week
XII: JSTL 412 21 Cadastre 60 20 40
XIII: JSTL 413 21 Land Administration 60 20 40
4 Application XIV:JSTL 414 21 Engineering Survey 60 : 20 40 :
Proiect Presentation Project Report Overall Project
XV:JSTL 415 25 Project work ) Execution
30 30 40

Closing and Farewell




Module I: Understanding Society and Culture
JSTL 401

Introduction

This course is developed as a Module for partial fulfillment of the Junior Survey Training Local
Level/Province Course. This module has been designed to enhance administrative knowledge, skills and
attitudes in students providing them with general awareness on society, culture, public administration, and
management ensuring the trainees are able to fit in the society and real office environment

Objectives
Upon the successful completion of this Module, the participants will be able to:

e Develop general awareness of society, culture, ethics, and integrity.
e Understand the basic concepts of public administration, and organization management.
e Acquire knowledge of contemporary issues

o Acquire Knowledge of Constitution and legal provisions regarding fundamentals rights and
responsibilities.

e Develop basic skills related to computer usage, office management, and communication.

Training Details

Approach of Instruction: Lecture, Group Discussion, Presentation, Exercise
Duration of the Course: 17 days
Sessions per day: 4 Sessions (Sunday to Thursday)

3 Sessions (Friday), 1 hour and 30 minutes each session

Total Number of Sessions: 55 Sessions

Evaluation Criteria:

Evaluation of this Module is conducted based on:
e Module End Written Exam
e Project Work/Case Study

o Internal Assessment, Attendance, Discipline

Attendance Requirement:
Continued 7 days of absence (except for some unavoidable condition) will disqualify the candidate for the

completion of the course



Course Contents
Part A: Understanding Society and Culture [45 Sessions]
Theory [45]

1. Introduction [4]

1.1 Concept of Family, Society and State
1.2 Geography of Nepal
1.3 History and Culture of Nepal

2. Managing Self [4]
2.1  Spiritualism

2.2 Stress Management
2.3 Time Management

3. Behavior and Culture [4]

3.1  Concept of Integrity, Ethics, Morality and Code of Conduct
3.2 Our Social norms and Values
3.3  Human Behaviour

4. Administration and Management [8]

4.1  Concept, Principles and Functions

4.2 Role Of Public Administration in Development
4.3  Governmental Planning

4.4  Governmental Budgeting

4.5  Sustainable Development Goals

5. Office Management [5]

5.1  Fundamentals of Office Management

5.2 Office Correspondence

5.3 Registration, Dispatch and Filing

54  Preparing Meeting Minutes, Circulars and Memos (Tippani)

6. Public Service Delivery [4]

6.1  Concept and Importance of Public Service Delivery
6.2  Citizen Charter
6.3  Recent Trends

7. Communication SKkills [4]

7.1 Negotiation skills

7.2 Interpersonal communication
7.3 Public Speaking

7.4  Self-Discipline

8. Constitution, Policies, and Laws [12]
8.1  Constitution of Nepal

8.1.1 Key Characteristics

8.1.2  Fundamental Rights and Duties

8.1.3  Policies, Directive Principles and Obligations
8.1.4 Land-related Provisions

8.2  Provincial Level Laws/Acts



8.2.1

Provincial Government Operation Act

8.2.2 Provincial Civil Service Acts

8.2.3
8.3
8.3.1
8.3.2
8.4
8.5
8.6 Land Policies

Right to Information Act

Part B: Practical [8 Sessions]

Provincial Financial Procedures Acts
Local Level Laws/Acts

Local Government Operation Act, 2017
Intergovernmental Fiscal Arrangement Act, 2017

Civil Service Act and Regulations

9. Case Study: Office/Field Visit, Issues Identification and Presentation [8]

9.1 Office/field Visit
9.2  Issues identification
9.3

9.4  Best Practices

9.5 Presentation

Connecting with Service Provider and Receiver

Further breakdown of the allocated time and method of evaluation is given in the following table:

Time Allocated Marks allocated
Activities Description
(Sessions) for evaluation
Classroom Direct supervised by instructor in the
Theory 45 -
Lectures class

Total marks:80

Comprises with subjective and objective o
Exam Final exam 2 , Subjective:60

questions
Objective:20
Field visit and presentation
Case Study with Presentation 8 _ 10
in class
Class Performance, Home assignment, Attendance, Discipline 10
Total 55 100




Further breakdown of question weightage is given in the following table:

Objective Question Subjective Question
Short Questions Long Questions
Chapter Number of Marks Number of Marks Number of Marks
Questions (20) Questions (24) Questions (16)
(Attempt All) (Attempt Any Nine) (Attempt Any Three)
1 3 1 2 2%4 - -
2 2 1 2 2%4 - -
3 3 1 - - 1 1*8
4 3 1 1 1*4 1 1*8
5 2 1 2 2%4 - -
6 2 1 - - 1 1*8
7 2 1 2 2%4 -
8 3 1 1 1*4 1 1*8
9 - - Field Related Report Writing/ Presentation
Total 20 20 10 | 36 4 24
***Note: Subjective exam will be of 2:30 Hrs. and Objective exam will be of 30 Mins. ***
Detail Curriculum
S.N Topics Sub-Topics Learning Outcomes Learning Session
Activities Hour
Concept of Family,
Society and State Assess basic concepts of Family,
. . society, and state Pre-test
1. Introduction Acquire basic > ’ Interacti 4
knowledge on Assess basic knowledge on nteractions
Geography and Geography and culture of Nepal
culture of Nepal
Devel b " Brainstorming
TR evelop awareness about self.
Spiritualism . F o Interactive
: : nternalize spiritualt
2. Managing Self Understanding self _ P ) ty ) Presentation 4
Make trainees familiar with yoga, '
Stress Management meditation and stress management. Exercise
. Ethical Dilemma
Concept of Integrity, Understand the concept of ) )
Ethics, Morality and I . i i 4 Cod Discussions,
. Code of Conduct ntegrity, ethics, morality and Code .
3 Behavior and . of Conduct. Reflective 4
Culture Social norms and ) ) .
Values Learn professional and societal Exercises
Human Behavior norms, values and human behavior Case Studies




Concept, Principles,
Functions,

Role of
Administration in
Development

Difference Between

Grasp the fundamental

concepts, principles, functions, and
roles of administration and
management.

Admn:lf(tiratlon Administration and Recognize the significance of Case Studies p
Management Management administration in fostering Group Works
g Governmental development and societal progress.
Planning Acquire basic knowledge on
Governmental Governmental Planning,
Budeetin Governmental Budgeting,
getme Sustainable Development Goals
Sustainable
Development Goals
Fundamentals of
gtf:gzz Management Communicate effectively in
offi Correspondence office settings, including composing Interactions
ice i
. . . professional correspondence. )
Management Registration, Dispatch . Presentations 3
and Filing Apply essential office management
. . procedures to support smooth
gilctlllrllagriw;igtes’ operations and success.
Memos, Tippani
Understand the principle, origin and
Concept and theory behind public service. Interactive
Public Service Importance Pf Public Knowledge of rules and regulations Lectures 4
Delivery Service Delivery of organizations. )
o Presentations
Citizen Charter Recognize different medium of
public service delivery.
Team-building
Negotiation skills, Develop effective negotiation skills Simulations
Interpersonal and enhance interpersonal )
Communication c o communication abilities. Role-playing A
. ommunication . .
Skills Public Soeakin Improve public speaking Simulations
p J proficiency. Report writing
Self-Discipline iscinli
1plt Enhance Self-Discipline Presentation
Key Characteristics of|
the Constitution of
Nepal, Fundamental
ng.ht.s and Duties, Understand major provisions
Po.11c1.es, Directive including land related provisions
Major Provision Prm.c1p1.es and of the Constitution of Nepal Presentations
of Constitution Obligations of the pal. . 12
Interactions

and Major Acts

— Right to Information

State and land-related
provisions in the
constitution

Civil Service Act and
Regulations

Understand Major provision of

Civil service and right to information
act and land policies of the GoN.




Act
— Land policies

— Local Level
Laws/Acts

— Provincial Levell
Laws/Acts

References
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Introduction to Computers, Peter Norton, Mc Graw Hill Productions
Understanding Human Behaviour, Jason Miller
An Expert Guide to Stress Management, Sarmila Sinha

Office management, Dr. T.S. Devanarayanan, N.S. Raghunathan, Margham Publication

Model Questions
Section A: Objective Questions (5*1=5)
1. What is the basic unit of society? (T8I AT UbTg F =)
a. 9@ (Family)
b.T¥ (Nation)
.99 (Union)
d. g€ (Institution)

2. What is stress management? (G910 STE€ITIS AH! & @?)

a. Ignoring stress (TS A@TEdr T4 )

b. Creating stress (G918 i Tlf:f)

c. Learning to handle stress effectively (GTacTs TMEHRT €IHT STAEITAT T4 ﬁF:F:[)
d. Sharing stress with others (&I T AT )



Which of the following best defines professionalism? (<<iehT WY SATAQIAHATnT THT AT k3l ﬁ?)

a. ATTFAT HTHAT T 2T (Looking good at work)

b. ATHFAT BIAAT S T HILTADT TG Tl'gf (Demonstrating knowledge and skills in one's work)
c. AT fgar %1 (Being late to work)

d. ATFT TEFHEEAT @8 T4 (Arguing with colleagues)

What does ethical behavior in the workplace include? (T A cHaRRHAT qH Hed ESNEZY
Tg?)

a. M ST Ef’fé!\'ffD (Sharing confidential information)

b. IRERTAT T SHME (Transparency and honesty)

c. AT fEar 8d (Being late to work)

d. geFHEEdT fFae lef (Arguing with colleagues)

What is the primary focus of public administration? (e yeme=H T&r 3w & @7)

a. TR Adgedh! FH=aaT (Implementation of Government Policies)
b.fsl gt (Development of Private Sector)

c. AT =AMR (International Trade)

4.3 Tl (Military Strategy)

Section B: Short Questions (4*4=16)

1.
2.

Describe the characteristics of a good citizen. (& & AN ®T [AedreEsr aui T@%"I"ﬁl )
Describe the key methods of effective communication in the workplace. (FTIEITHT THEHR TARET
e IJIUEEH] a0 e | )

Explain the importance of management in office work. (WW HTHAT STFETIDR] HeTd b IqTedl

TR | )

Section C: Long Questions (2*8=16)

1.

Describe the role of public administration in the development of a country. GRiEIREEaRE NI ERIEED
TEEAH! AHEHTH! a0 THaE | )

Discuss the key components of effective communication skills and their importance in public

administration. (FTESE FATHTAT FAAHH THRX HIHT & Tk T [qTH] Hecah! AT gaha
e | )



Module II: Mathematics and Statistics
JSTL 402

Introduction

This course is developed as a module for partial fulfilment of Junior Survey Training Local Level/Province
Course. This module aims to empower trainees with a foundational grasp of the fundamental mathematical
and physical principles underpinning surveying and mapping technologies. Mathematics and statistics play
a pivotal role in surveying, facilitating precise measurements and calculations.

Objectives
Upon the successful completion of this Module, the participants will be able to:

e Understand the basic concepts of Mathematics for Surveying and Geoinformatics
e Recognize and utilize the relevance of Mathematics in Surveying and Mapping

e Enhance skills in interpreting and manipulating numerical data and mathematical expressions to
solve problems

Training Details

Approach of Instruction: Lecture, Group Discussion, Presentation, Exercise
Duration of the Course: 17 days
Sessions per day: 4 Sessions (Sunday to Thursday)

3 Sessions (Friday), 1 hour and 30 minutes each session

Total Number of Sessions: 55 Sessions

Evaluation Criteria:

Evaluation of this Module is conducted based on:
e Module End Written Exam
e Project Work/Case Study

o Internal Assessment, Attendance, Discipline

Attendance Requirement:
Continued 7 days of absence (except for some unavoidable condition) will disqualify the candidate for the

completion of the module

Course Contents
Theory [50]

1. Arithmetic [8]

1.1 Set Theory and its Application in Surveying
1.2 Numbers, Significant Digits and Significant Figures
1.3 Mensuration



1.
1.
1.

N

1.3.1 Area and Perimeter of 2D Geometrical figures (Triangle, Quadrilateral, Trapezium,
Parallelogram, Rectangle, Square, Rhombus)

1.3.2  Area and Volume of different Geometrical figures (Prism, Cylinder, Pyramid, Cone)

Ratio and Proportion

Fraction and Percentage
Unitary Method

Algebra [6]

2.1
22
23
24
25

Basics of Algebra

Degree, coefficient and terms of Polynomial

Linear Equations and solving linear equation

Standard form and methods of solving Quadratic Equations
Exponents and Laws of Indices

Geometry [6]

3.1
32
33
34

Triangle, Quadrilateral and Circle
Properties and Solution of Triangles
Properties of Circle, Tangent Secant
Basics of Ellipse and Ellipsoid Geometry

Trigonometry [6]

4.1
4.2
43
44
4.5

Basic of Trigonometry

Pythagoras Theorem

Trigonometrical Ratios and Functions
Application of Trigonometry

Height and Distance

Coordinate Geometry [6]

5.1
52
53
54
5.5
5.6

Dimensional Study

Rectangular, Polar and Spherical Coordinates

Computation of horizontal distance, vertical distance, Midpoint and slope using coordinates
Equation of straight lines and its form

Graphs of Straight Lines

Concept of Three-Dimensional Geometry

Matrix and Determinant [8]

6.1
6.2
6.3
6.4
6.5

Matrix and Types of Matrix

Operation on Matrix

Determinant of Matrix

Adjoint and Inverse of Matrix

Solving System of linear equations by Matrix method

Statistics [5]

7.1
7.2
7.3

Introduction and Application
Measure of Central tendency: Mean, Median, Mode
Measure of Dispersion: Variance and Standard Deviation

Probability [5]

8.1
8.2
8.3
8.4

Introduction
Sampling

Probability Distribution of Random Variables
Normal Distribution

10



Further breakdown of the allocated time and method of evaluation is given in the following table:

Time
Marks allocated
Activities Allocated Description
for evaluation
(Sessions)
Direct supervision by
Theory Classroom Lectures 50 -
the instructor in the class
) L Total marks:80
) Comprises subjective
Exam Final Exam 2 . . Subjective:60
and objective questions
Objective:20
Case Study with Presentation 3 To be presented in class 10
Class Performance and Home Assignment 10
Total 55 100

Further breakdown of question weightage is given in the following table:

Objective Question Subjective Question
Chapter Short Questions Long Questions
Number of Marks Number of Marks Number of Marks
Questions (20) Questions (24) Questions (16)
(Attempt All) (Attempt Any Nine) (Attempt Any Three)
1 4 4*1 2 2*4 1 1*8
2 2 2*1 2 2%4 - -
3 2 2*1 2 2*4 - -
4 3 3*1 2 2%4 - -
5 2 2*1 - - 1 1*8
6 2 2*1 - - 1 1*8
7 2 2*1 - 1 1*8
8 3 3*1 2 2%*4 - -
Total 20 20 10 36 4 24

***Note: Subjective exam will be of 2:30 Hrs. and Objective exam will be of 30 Mins. ***

11




Detailed Curriculum

q . 5 Learning Session
S.N Topics Sub-Topics Learning Outcomes Activities Hour
— Set Theory and its Application
in Surveying
- N.um.bers, Slgn ificant Digits and _ Understand set theory and its
Significant Figures P .
application in Surveying
~ Mensuration = Understands the importance of
— Area and Perimeter of 2D numbers, significant figures and Interactive
Geome-:trlcal figures (Trlangle, digits Lectures
. . Quadrilateral, Trapezium, _ . 8
1. Arithmetic Assess basic concepts of .
Parallelogram, Rectangle, . Presentations
g Rhombus) Mensuration, calculate area,
quare, Rhombus perimeter and volume of different Exercise
— Area and Volume of different geometrical figure
Geqmetrlcal ﬁgqres (Prism, — Perform basic numerical aptitude
Cylinder, Pyramid, Cone) . .
related to ratio, proportion,
— Ratio and Proportion percentage, unitary method
— Fraction and Percentage
— Unitary Method
— Understand and apply fundamental
algebraic concepts
~ Basics of Algebra — Identify the degree, coefficients,
— Degree, coefficient and terms of] and individual terms of a Interactive
Polynomial polynomial
) ) ) Lectures
2 Algebra - Llnear Equa_tlons and solving | — Und.erstand and app!y methodslfor ) 6
linear equation solving systems of linear equations | Presentations
— Standard form and methods of | = Recognize and solve quadratic Exercise
solving Quadratic Equations equations using various methods
— Exponents and Laws of Indices | = Understand exponents and laws of
indices and apply it to solve
equations
— Understand and apply the
— Triangle, Quadrilateral and fundamental properties of triangles,
Circle quadrilaterals, and circles. I .
nteractive
— Properties and Solution of — Solve triangles using sine and
) . Lectures
Triangles cosine laws 6
3 Geometry Presentations
— Properties of Circle, Tangent | — Understand properties of circles,
Secant tangents, and secants Exercise
— Basics of Ellipse and Ellipsoid | — Introduce and explore the basic
Geometry properties and equations of ellipses
and ellipsoids.
) ) — Understand angular measurements
— Basic of Trigonometry methods, conversion and basic of I .
. nteractive
— Pythagoras Theorem trigonometry
_ . Lectures
: — Trigonometrical Ratios and Solve problems using Pythagorean 6
4 | Trigonometry .
Functions Theorem Presentations
— Application of Trigonometry | — Understand and use ratios to solve Exercise
) ) problems
— Height and Distance
— Use trigonometry in various fields

12



such as physics, engineering, and
geography
Solving problems involving the
height of buildings, trees, and other
objects using trigonometric ratios.
Dimensional Study Understand concepts of dimensions
Rectangular, Polar and Learn and apply different
Spherical Coordinates coordinate systems to represent
Computation of horizontal points in space Interactive
distance, vertical distance, Compute distances, midpoints, and
. L . . . Lectures
Coordinate Midpoint and slope using slopes between points using
Geometry coordinates coordinate Presentations
Equation of straight lines and its Understand the different forms of Exercise
form the equation of a straight line
Graphs of Straight Lines Graphically represent straight lines
Concept of Three-Dimensional Understand the concepts of three-
Geometry dimensional geometry.
Understand matrix and types of
matrices.
Matrix and Types of Matrixes Perform basic operations on Interactive
Operation on Matrix matrices.
: . . ) Lectures
Matrix and Determinant of Matrix Compute the determinant of a ]
Determinant . . matrix Presentations
Adjoint and Inverse of Matrix ) )
. . Calculate the adjoint and inverse of Exercise
Solving System of linear A matri
equations by Matrix method X
Apply matrix method to solve
system of linear equations
Introduction and Application Develop awareness on data and .
statistics. Interactive
S Measure of Central tendency: Calculates mean, median and mode Lectures
tatistics i .
Mean, Median, Mode Learn Measure of dispersion and Presentations
Mea}sure of Dispersion: applicaﬁ[ion of measure of Exercise
Variance and Standard dispersion on Surveying and
Deviation mapping
. Understand the concept of Interactive
Sampling )
» o Sampling Lectures
Probability Probability Distribution of o o _
Random Variables Learn Probability Distribution of Presentations
o Random Variables .
Normal Distribution o Exercise
Understand Normal Distribution
References

Textbooks on Engineering Mathematics part I, Bhim Prasad Kafle, Makalu Publication House, Dillibazar,
Kathmandu

A Textbook of statistics — B.C. Bajracharya

13



Model Questions

Section A: Objective Questions (5*1=5)
1. Coordinate & horizontal distance Fa&Tew T3 & =17

b.D=Ay+Ax
4y
c.D= "
d. D=Ay*+Ax?
2. Ifthere is a deck of 52 cards. If any one card is chosen, the probability of getting ‘A’ card is
a.1/26
b.1/13
c.1/52
d.”a

3. If the perimeter of equilateral triangle is 18 cm, then area of the triangle is

a.3V3
b.9V3
c.6V3
d.12v/3

4. What percentage of 2/7 is 1/35?

a.20%
b.10%
c.30%
d.40%

5. A= [(1) (1)] Matrix A is

a. Null Matrix
b.Rectangular Matrix
c. Identity Matrix
d.Row Matrix
Section B: Short Questions (2%4=8)

1. If the angles of depression are 30° and 45° respectively when looking at the top and the bottom of a
house from the top of tower having height 180m, what will be the height of that house?

(180 e aicll v TR WY 98 o BT g4 T FHl HaA & FAAT BIEE HAT: 30° T
45° qIEAT A9 AT BT IS Hid Blar?)

2. In atriangle ABC, if angle A and B are 40° and 45° respectively and side AB is 70 meters. Solve the
triangle.

(@ P ABC 91 ot 108 A T B HE: 40° T 45° T | A 1 AB I @13 70 e oy
1 P B e | )

Section C: Long Questions (1*8=8)
1. Find the equation of straight line which passes through the intersection of pairs of straight lines x+y=5

T 3x-y=7 and having slope equal to the line parallel to 3x+2y-8=0.
g‘%’ EEE x+y=5 T 3x-y=7 P A-ICYEA a-g (intersection point) WTT S qAT T 3x+2y-8=0 ¥
TR B (@] FHIET MebTederd |

14



Module III: Surveying Techniques
JSTL 403

Introduction

This course module is designed to provide participants with a comprehensive understanding of surveying
and geo-information technology. The course spans three weeks, combining theoretical knowledge with
practical applications. Participants will delve into foundational concepts such as surveying principles, map
scale, measurements, and instruments.

Objectives
Upon the successful completion of this Module, the participants will be able to:

e Perceive the basic concepts of surveying and geo-information technology.

e Understand how to handle different surveying instruments and make computations.
Training Details

Approach of Instruction: Lecture, Indoor Practical Classes, Outdoor Practical Classes
Duration of the Course: 18 days
Sessions per day: 4 Sessions (Sunday to Thursday)

3 Sessions (Friday), 1 hour and 30 minutes each session
Total Number of Sessions: 55 Sessions
28 Sessions (Instrument Handling)
Evaluation Criteria:
Evaluation of this Module is conducted based on:
e Module End Written Exam
e Project Work

o Internal Assessment, Attendance, Discipline

Attendance Requirement:
Continued 7 days of absence (except for some unavoidable condition) will disqualify the candidate for the

completion of the course

Course Content
Part A: Theory [44 Sessions]

1. Fundamental Concepts [6]

1.1 Introduction and History of Surveying and Mapping

1.2 Principles of Surveying

1.3 Objectives of Surveying

1.4 Classification of Surveying: Based on Methods, Accuracy Desired, Purpose, Place and
Instruments

1.5  Definition and Function of Surveyor

1.6 Different Terms used in Surveying and Mapping: Angle, Meridian, Bearing, Declination,
Convergence, North Direction, Coordinate System, Longitude, Latitude

15



2. Scale, Measurements and Units [6]

2.1
22
23
24

25
2.6

Scale Concept, Definition, Types, and Representation

Importance and Use of Map Scale

Scale-Related Numerical: Wrong Scale, Shrinkage Factors

Linear Measurement: Horizontal, Slope, and Vertical Distance, Error in Linear
Measurement

Angular Measurement: Horizontal and Vertical/Zenithal

Units and Conversion for Linear, Angular, and Area

3. Classical and Modern Surveying Instruments [8]

3.1
32
3.3
34
3.5

3.6

3.7

Introduction to Survey Instruments

Different Types of Survey Instruments

Standardization, Care, and Adjustment

Classical Instruments: Chain, Tape, Compass, Plane Alidade

Optical Instruments: Telescopic Alidade, Clinometers, Level, Plane Table, Theodolite,
Tacheometer (Stadia and Tangential System) Optical Square,

3.5.1 Concept of Optics: Telescope, Eyepiece, Lens Power, Magnification, Lens
Aberration and Distortions

Electronic and Modern Instruments: E.D.M., Total Station, GNSS, LiDAR, UAV
3.6.1 Relationship between Frequency, Wavelength, and Velocity of Light
Use of Surveying Instruments

4. Measurement and Errors [8]

4.1
4.2
43
44
4.5
4.6
4.7
4.8

Definition

Sources of Errors

Types of Errors

Accuracy and Precision
Definitions of Different Terms
Laws of Weights

Principle of Least Square
Methods of Least Square

5. Introduction to Traverse [8]

5.1

52

5.3
5.4

Introduction to Traverse: Definition of terms, Principles of traversing, Different orders of
traverse and their use, Method of traversing, Traverse Route: Open and Closed

Field operation: Reconnaissance, Monumentation, and Signalling, Selection of Traverse
Station, Types of Monumentation, Construction of a monument, D-Cards, Traverse Chart/
Sketch, Angle measurement: Horizontal Angles, Zenithal/Vertical Angle, Bearing
Computation Recording, Computation, and Plotting, Omitted Measurement

Error and Adjustment in Traverse

Types of error, Sources of error, Standard and Specification, Traverse Adjustment by
Bowditch, Transit and Graphical Methods

6. Introduction to Levelling [8]

6.1

6.2

Introduction: Principles of Levelling, Definitions of terms: Level, Levelling, level surface,
level line, datum, MSL, RL, BM (PBM & TBM), HI, BS, FS, IS, turning point, Horizontal
plane, Horizontal line, Elevation, Altitude, Vertical plane, Vertical line, Levelling
instruments and accessories.

Classification of Levelling: Spirit, barometric, trigonometric, GNSS, Methods of Levelling:
Simple Levelling, Differential Levelling, Check Levelling, Fly Levelling, Reciprocal
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Levelling, Precise Levelling, Profile Levelling, Cross Sectioning.

6.3

Field Procedure: Testing levels and Checking collimation error, Reccee, Monumentation,

Observation, Recording, Computation, Precautions to be taken in the field

6.4

different order of Levelling, Adjustment
Part B: Practical [7]

7. Scale Construction, Instrument Handling, Lettering and Drawing [7]

Part C: Instrument Handling [28]

Further breakdown of the allocated time and method of evaluation is given in the following table:

Errors and adjustment in Levelling: Types of error, Sources of error, Permissible error in

Time
Marks allocated
Activities Allocated Description
for evaluation
(Sessions)
Direct supervision by
Theory Classroom lectures 44 ) ) -
instructor in the class
Practical . Supervised by
Supervised 7 ) . -
Exercises instructors in class
. L Total marks: 80
. Comprises subjective
Exam Final exam 2 o _ Subjective: 60
and objective questions
Objective: 20
Case Study with Presentation 2 To be presented in class 10
Class Performance and Home Assignment 10
Total 55 - 100

Further breakdown of question weightage is given in the following table:

Objective Question Subjective Question
Chapter Short Questions Long Questions
Number of Marks Number of Marks Number of Marks
Questions (20) Questions (36) Questions (24)
(Attempt All) (Attempt Any Nine) (Attempt Any Three)
1 3 3*] 3 2*4 - -
2 3 3*] 3 2*4 - -
3 3 3*] 1 2*4 1 1*8
4 3 3*] 1 2*4 1 1*8
5 3 3*] 1 1*4 1 1*8
6 3 3*] 1 1*4 1 1*8
7 2 2*1 Practical
Total 20 20 10 36 | 4 24

***Note: Subjective exam will be of 2:30 Hrs. and Objective exam will be of 30 Mins. **
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Detail Curriculum

Concept of Optics: Telescope,
Eyepiece, Lens Power, Magnification,
Lens Aberration and Distortions
Electronic and Modern Instruments:
E.D.M., Total Station, GNSS,
LiDAR, UAV

Relationship between Frequency,

classical to modern
survey equipment.
Identify the basic
concept of optics and
possible errors
Understand electronic

and modern instruments

q q q Learning Session
S.N Topics Sub-Topics Learning Outcomes Activities Hour
Introductl(.)n and History of Surveying |_ Assess the introduction,
an.d Map ping ) history, and principles
Principles of Surveying of surveying
Objec.tlves'of Surveylng‘ ~  Identify objectives of
Classification of Surveying: Based on surveying and
Methods, Accuracy Desired, Purpose, classification based on
Pl a1 methods, accuracy, Class lecture
1. Fundamental ace and Instruments purpose, place and ) ) 6
Concepts Definition and Function of Surveyor instruments Discussion
Different Terms used in Surveying ~  Outline the definition
and Mapping: Angle, Meridian, and function of the
. . surveyor
Bearing, Declination, Convergence, Devel
N . . ~ evelop awareness
North Direction, Longitude, Latitude, about different terms
Geoid, Ellipsoid, Spherical triangle, used in surveying and
. r . mapping
time, Projection, coordinate system
.. —  Develop basic concepts
Scale Concept, Definition, Types and b P
i of scale and types.
Representation —  Explain the importance
Importance and Use of Map Scale and use of Map scale
Scale Related Numerical: Wrong - Solve scale-related
Seal Scale, Shrinkage factors numerical problems Class lecture
cale . . : L .
2. Measuren’len ts Linear Measurf?ment.. Horizontal, . Feam how to take Presentation 6
and Units Slope, and vertical distance, Error in linear measurements Exercise
linear Measurement and calculate errors
Angular Measurement: Horizontal ~  Explain horizontal and
and Vertical/Zenithal vertical/ zemtha? error
Units and Conversion for Linear, - Convert onehumt to
another for linear and
Angular, and Area .
angular observation
Introduction to Survey Instruments —  Understand the concept
Different Types of Survey of different survey
Instruments instruments and uses
Standardization, Care and Adjustment [~  Grasp the concept of
Classical Instruments: Chain, Tape, standardization for
Compass, Plane Alidade different survey
Optical Instruments: Telescopic equipment.
Cl:ll\flsgzilsnd Alidade, Clinometers, Level, Plane |y o0 0o oo Class lecture .
3 . i . .
Surveying Tab.le, Theodolite, Tacheometer operational aspects of Demonstration
Instrument Optical Square,
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Wavelength and Velocity of Light
Use of Surveying Instruments

Learn to use survey
instruments in different
geospatial domains.

Definition
Sources of errors

Types of Errors

Grasp the fundamental
concept of errors, their,
sources and types.
Differentiate between

accuracy and precision.

Class lecture

Measurement Accuracy and Precision
and Errors Definitions of Different Terms —  Introduce different Discussion

Laws of Weights terms in surveying and

Principle of Least Square measurement

Methods of Least Square ~ Understand laws of
weight and least square
methods and principles.

Introduction to Traverse: Definition

of terms, Principles of traversing,

Different orders of traverse and their

use, Method of traversing, Traverse )

Route: Open and Closed Understan(i basic

. . . concepts of traverse
Field operation: Reconnaissance, ) p V o
. . . their orders, principles
Monumentation, and Signaling, dty
. . and types
Selection of Traverse Station, Types
— Gain detailed ideas
of Monumentation, Construction of about field operation Class Lecture
u ion,
Introduction to monument, D-Cards, Traverse Chart/ computation and Interactions
Traverse Sketch, Angle measurement: . .

plotting Presentations

Horizontal angles, zenithal/vertical
angle, bearing computation
Recording, Computation and Plotting,
omitted measurement

Error and Adjustment in Traverse
Types of error, Sources of error,
Standard and Specification, Traverse
Adjustment by Bowditch, Transit,
Graphical methods

Identify potential errors
and their adjustments for
traversing.
Prepare specifications
for traversing

Introduction to
Levelling

Introduction: Principles of Levelling,
Definitions of terms: Level,
Levelling, level surface, level line,
datum, MSL, RL, BM (PBM &
TBM), HI, BS, FS, IS, turning point,
Horizontal plane, Horizontal line,
Elevation, Altitude, Vertical plane,
Vertical line, Levelling instruments
and accessories.

Classification of Levelling: Spirit,
barometric, trigonometric, GNSS,
Methods of Levelling: Simple
Levelling, Differential Levelling,
Check Levelling, Fly Levelling,

Understand levelling
principles, definition of
different terms, their
orders, principles and
different types.

Gain detailed ideas
about field operation,
computation and
plotting

Able to make
computation and
plotting of levelling
Identify potential errors

and their adjustments

Class Lecture
Interactions

Presentations
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Reciprocal Levelling, Precise for levelling.
Prepare specifications

Levelling, Profile Levelling, Cross !
for levelling

Sectioning.

— Field Procedure: Testing levels and
Checking collimation error, Reccee,
Monumentation, Observation,
Recording, Computation, Precautions
to be taken in the field

= Errors and adjustment in Levelling:
Types of error, Sources of error,
Permissible error in different order of
Levelling, Adjustment

References
Surveying (Volume 1 and 2) by Dr. K.R. Arora: Rajons Publication Pvt. Ltd.

Surveying (Volume 1 and 2) by Dr. B.C. Punmia, Ashok Kumar Jain, Arun Kumar Jain: Laxmi Publication
(P) Ltd.

The Textbook of Surveying & Levelling, by R. Agor
Shrestha, H.G., Computer Introduction Ratna Pustak Bhandar
Saxena, S., A first course in computers Vikas Publishing House

Microsoft Office Bible, Wiley India Pvt. Ltd.
Adhikari M.S, ST e , Zenith Publishers and Distributors PVT. LTD

Model Questions

Section A: Objective Questions (Attempt ALL) [ 5%1=5]
1. For the reconnaissance survey, if you use total station, which principle of surveying would it violate?

(Reconnaissance survey T&l AfT total station TN TR Exl eI Bl Joelo g Sg?)

a. consistency of work
b.economy of accuracy

c. working from whole to part
d.independent check

2. A land parcel of 2500 sq.m. has to be plotted in the map at the scale of 1:2500. What will be the map
area of that parcel?

a.4 sq.m.
b.3 sq.m.
c.2 sq.m.
d.5 sq.m.

3. Which of the given scales is the smallest? (TTT HET F scale qaeaT Gl HAATIET B 2)

a. lmm=25m

b. 1inch=2000 feet
¢. 1:20000
d.1:1500
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4. The most probable error is equal to:

a.0.6745¢
b.1.6449 o
c.1.9559¢
d.2.2123 ¢

5. URL®I 90 &9 & &7

a. Uniform Reference Locator
b. Uniform Reference Line

c¢. Unform Resource Locator
d. Uniform Resource Line

Section B: Short Questions [2%4=8]
Answer any Two of the following (q<TsT HET gﬁ T T S R )

1. Describe the field process of establishing a benchmark by differential levelling.
2. Differentiate between accuracy and precision with examples.
3. Write short notes on: [2*%2=4]

a. Plane table b. UAV
Section C: Long Questions (1*8=8)
Answer any One of the following (qeT®T Aeq Esbj'f Q TR IR ﬁ_ﬂ:ﬁﬁ 1)

1. Define error. What are the sources and types of errors? Describe. [2+3+3]

(Error &g ARG T@ﬁ'ﬂ | Error % type T source @I ATCAT JUT Tli[ﬁ?f 1)

2. You are provided with the observed horizontal angles and a pair of coordinates of known stations.
Apply the appropriate corrections to the observed horizontal angles and compute the bearing of all
traverse legs.

Station | Observed angles | Distance Known coordinates
Ts 488885.19 | 3112914.33
A 229.8435 5320.927 | 486409.43 | 3117624.20
B 219.4279 940.61
C 212.8259 2876.86
D 240.6595 737.01
E 300.2228 1578
F 305.5287 2196.18
G 57.4882 2759.71
H 331.4487 1525.5
A 102.5567 2562.78

21



Module IV: Computer Application
JSTL 404

Introduction

This course is developed as a module for partial fulfilment of Junior Survey Training Local Level/Province.
This module aims to empower trainees with a foundational grasp of the fundamental computer technology
and geospatial data management. Computer Application plays a pivotal role in surveying and mapping,
facilitating a solid foundation in practical applications enabling them to effectively utilize computer
technology

Objectives
Upon the successful completion of this Module, the participants will be able to:

e Understand the basic concepts of computer and computer applications in the field of Surveying and
mapping.
e Recognize and utilize the relevance of Computer Applications in Surveying and Mapping

e Develop basic skills related to computer usage, office management, and communication.

Training Details

Approach of Instruction: Lecture, Group Discussion, Presentation, Exercise
Duration of the Course: 17 Days
Sessions per day: 4 Sessions (Sunday to Thursday)

3 Sessions (Friday), 1 hour and 30 minutes each session

Total Number of Sessions: 55 Sessions

Evaluation Criteria:
Evaluation of this Module is conducted based on:
o Internal Assessment, Attendance, Discipline
e Module End Practical Exam
e Presentation
Attendance Requirement:
Continued 7 days of absence (except for some unavoidable condition) will disqualify the candidate for the

completion of the module

Course Contents
Theory [18 Sessions]
1. Basics of Computer [3]

1.1 Introduction to computer

1.2 History and evolution of computers

1.3 Types of Computers (Laptop, Desktop, Workstation, Tablet, Server)
1.4 Components of Computer
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1.5
1.6

2.1
22

23
24

3.1
32
3.3

34
3.5

4.1
4.2

43
44

Basics of Operation Systems
Concept of Data and Information

Word Processing [3]

Introduction to Word Processing

Different (Open/Commercial) word processing platforms (Microsoft Word, Apple Pages,
LibreOffice Writer, Google Docs etc...)

Features and Benefits of Word Processors

Document Types and File Formats (.docx, .doc, .rtf, .txt, .gdoc, .odt, .pdf etc...)

Spread Sheet [3]

Introduction to spread sheet

Data types

Different (Open/Commercial) spread sheet platforms (Microsoft Excel, Apple Numbers
LibreOffice Calc, Google Sheets etc...)

Features and Benefits of spread sheet

Document Types and File Formats (.xIsx, .xls, .csv, .ods, .fods etc...)

Presentation [3]

Introduction to Presentation

Different (Open/Commercial) Presentation platforms (Microsoft PowerPoint, Apple
Keynote LibreOffice Impress, Prezi, Google Slides,Canva,Slides.com etc...)
Features and Benefits of presentations

Document Types and File Formats (.pptx,.ppt,.odp,.gslides etc...)

5. Introduction to Internet, WWW, and Web Browser [3]

5.1

52

Internet

5.1.1  Concept of Internet

5.1.2  Introduction to computer networks (LAN, WAN, MAN)
5.1.3 IP Adress, Domain Name System (DNS), URLs

5.1.4  Overview on Internet Protocols (HTTP,HTTPS,FTP, TCP/IP)

Internet and Web Browser

5.2.1 Concept of WWW and its difference from internet
5.2.2  History and evolution of the web

5.2.3 Types of web browsers and their components
5.2.4 Basics of Search engines

6. Communication and Collaboration [3]

6.1

6.2

Fundamentals of Communication

6.1.1  Definition and importance of digital communication

6.1.2  Overview of communication tools (Email, Instant Messaging (IM), Video
Conferencing etc..

6.1.3  Synchronous and asynchronous communication

6.1.4 Netiquette: email etiquette, online collaboration behavior

Collaboration Tools and Concepts
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6.2.1
6.2.2
6.2.3
6.2.4

Understanding collaboration in a digital environment
Tools(Google Workspace, Microsoft365,Slack,Zoom etc...)
Concept of Cloud Storage

Concept of document sharing and co-editing

Practical [28 Sessions]

7. Basic Computer SKkills [2]

7.1  Getting started with computer and its parts
7.2 Operating System

7.2.1
7.2.2
7.2.3

User Interface
System Settings
File and Directory Management

8. Word Processing [5]

8.1  Basic Document handling and text formatting

8.1.1
812
8.1.3
8.1.4
8.1.5
8.1.6
8.1.7
8.1.8
819

8.1.10

Installation and Opening word processing application

Creating new document

Page and Print Setup

Type and edit text (cut, copy, paste, undo, redo)

Formatting tools (size, orientation, colour, alignment etc...)
Insert and edit Header/Footer

Bullets and Numbered Lists

Insert (table, graphics, symbols, shapes, images, hyperlink etc...)
Spell Check and Grammer reviews

Saving and Closing Documents

8.2  Print Preview and Printing Documents
8.3  Report writing and Presentation

9. Spread Sheet [6]

9.1  Entering and Editing data
9.2  Elements of Electronic Spread Sheet

9.2.1
9.2.2
9.2.3
9.2.4

Opening of Spread Sheet
Addressing of Cells
Printing of Spread Sheet
Saving Workbooks

9.3  Manipulation of Cells

9.3.1
932
933
934
935

Entering Text, Numbers and Dates
Creating Text, Number and Date Series
Editing Worksheet Data

Inserting and Deleting Rows, Column
Changing Cell Height and Width

9.4 Modifying a worksheet
9.5 Formulas and Function

10. Presentations [6]

10.1 Creation and Preparation of Slides
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10.2

10.3

10.4

10.1.1 Inserting Word Table or An Excel Worksheet
10.1.2 Adding Clip Art Pictures

10.1.3 Inserting Other Objects

10.1.4 Resizing and Scaling an Object

Presentation of Slides

10.2.1 Viewing A Presentation
10.2.2 Choosing a Set Up for Presentation
10.2.3 Printing Slides and Handouts

Slide Show

10.3.1 Running a Slide Show
10.3.2 Transition and Slide Timings
10.3.3 Automating a Slide Show

Master Slide

11. Introduction to Internet, WWW, and Web Browser [4]

11.1
11.2

11.3

11.4
11.5

Network Address, IP Address

Internet: Concept of Internet, Applications of Internet, connecting to the Internet,
Troubleshooting

World Wide Web (WWW) and Web Browsing Software, Search Engines, Accessing Web
Browser, Using Favourites Folder, Downloading Web Pages, Printing Web Pages
Understanding URL

Exploring Government Website

12. Communication and Collaboration [5]

12.1

12.2
12.3
12.4

Using E-mails: Opening Email account, Mailbox, Inbox and Outbox, Creating and Sending
a new E-mail, replying to an E-mail message, Forwarding an E-mail message, Sorting and
Searching Emails

Document Collaboration

Instant Messaging and Collaboration: Using Instant Messaging, Instant Messaging Provider
Mail Merge
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Further breakdown of the allocated time and method of evaluation is given in the following table:

Time
Marks allocated
Activities Allocated Description
for evaluation
(Sessions)
Direct supervised by
Theory Classroom lectures 18 .
instructor
) Direct supervision by
Practical Supervised 28 _ _ -
the instructor in the class
Practical )
Final Exam 2 Total marks: 60
Exam
Case Study /Project Work 4 -
Project Presentation 3 To be presented in class 20
Class and Home Assignments 10
Class and Lab Performance, Attendance and Discipline 10
Total 55 100

Further breakdown of question weightage is given in the following table:

Practical Exam Questions
Chapter
Number of Questions Marks
1,7 1 1*10
2,8 1 1*10
39 1 1*10
4,10 1 1*10
5,11 1 1*10
6,12 1 1*10
Total 6 60

***Note: Practical end exam will be held in 3 phases each of 60 Mins. **
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Detailed Curriculum

S.N Topics Sub-Topics Learning Outcomes Learning Activities |Session Hour
Introduction to
Computer Understand concepts of
Components of computer and its
Computer components.
Concept of Data and Familiarize with data and Interactive Lectures
. Basic Computer Information Information Exercises s
Skill Bringing Computer to To familiarize with word Demonstration
Life processing Presentations
Operating System; Connecting keyboard,
User Interface, mouse, monitor and
Settings, File and printer to CPU to make
Directory Management computer alive.
Word‘Processmg; Interactive Lectures
Opening, To make capable of
Manipulation, preparing documents in Exercises
2 Word Processing Formatting and Closing word. . 8
Demonstration
Documents To be abl .
N 0 be able tg write report Presentations
Report writing and and present it.
presentation
Entering and Editing
data
Elements of Electronic
Spread Sheet
Opening of Spread
Sheet
Addressing of Cells
Printing of Spread Develop skills on
Sheet spreadsheet
Saving Workbooks Demonstration of Interactive
Manipulation of Cells 2;11:11) ulations of cells in Lectures
2 Spread Sheet i . 9
Entering Text, . Presentations
Numbers and Dates Use formula and function
u in spreadsheet Demonstration

Creating Text, Number
and Date Series

Editing Worksheet
Data

Inserting and Deleting
Rows, Column

Changing Cell Height
and Width

Modifying a worksheet

Formulas and Function

Develop basic skill to
understand data in
spreadsheet
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Introduction

Creation of

Presentation
Inserting Word Table or
An Excel Worksheet Create Presentation, insert
) ) data from word and excel
Adding Clip Art
Pictures Develop skllls on viewing Interactive
. . a presentation, printing
Inserting Other Objects slides and handout Lectures
Presentations Resizing and Scaling Develop skills of Slide Presentations
an Object show .
Demonstration
Viewing A Presentation Develop skills on
Choosing a Set Up for Preparation of ]
Presentation Presentation layout using
Master slide
Printing Slides and
Handouts
Slide Show
Master Slide
Introduction
Network Address, 1P
Address
Basic of Computer Identify internet, www
Networks: Local Arga and web browsers
Network (LAN), Wide
Area Network (WAN) Understand the basics of
computer networks and IP
Internet: Conqept .of the address
Internet, Applications
of the Internet, Introduce LAN and WAN
connecting to the connection
Ilgtoeligféjshoo tin Familiar with the concept
Introduction to £ internet, and different Practical
Internet, www and World Wide Web applications of the internet Demonstration
web browser (WWW) and Web
. Grasp knowledge of web
Browsing Software .
browsing software.
Search Engines, Understand downloading
Popular Search and printing of web pages
Engines / Search for P & pages.
content, Accessing Identify key concepts of
Web Browser, Using URL
Favorites Folder,
Downloading Web Develop general
Pages, Printing Web awareness about surfing e-
Page governance website
Understanding URL
Surfing the web using
e-governance website
Using E—mails': Understand the opening Practical
Communication and Opening Emall and operating email
Collaboration account, Mailbox, messages. Demonstration

Inbox and Outbox,
Creating and Sending a

Identify the necessity of
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new E-mail, replying to
an E-mail message,
Forwarding an E-mail
message, Sorting and

document collaboration.

Experience instant
messaging techniques.

Searching emails — Able to merge mail.

— Document
collaboration

— Instant Messaging and
Collaboration: Using
Instant messaging,
Instant messaging
provider

— Mail Merge

References

Basic Computer Course -Soumya Ranjan Behera

Computer Basics- Bittu Kumar

Model Questions (1*¥12=12)
1. Document Formatting (6*2=12)
You have been given a plain text document. Perform the following formatting tasks:

e oe

.

f.

Apply the "Title" style to the main heading.

Change the font of the entire document to "Times New Roman," size 12.

Set the line spacing of the document to 1.5 lines.

Insert a header with your name on the right side and insert a footer with the page number
centered at the bottom.

Add a bullet point list with at least three items of your choice.

Indentation of 0.5 points.

2. Tables and Images (6*2=12)
Create a table and insert an image as described below:

a.

b.
C.

Create a table with 3 columns and 4 rows. Fill in the first row with the headers "Item,"
"Description," and "Price."

Merge the cells in the first column of the second and third rows.

Insert an image of your choice into the merged cell. Resize the image to fit within the cell
without distorting its aspect ratio.

Keep background colour of the table blue

Add a caption below the table that says "Table 1: Item List and Description."

Adjust the layout of table as center alignment.
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Module V: Field Survey I (Geodetic Techniques)
JSTL 405

Introduction

This module is a part of the Junior Survey Training Local Level/Province, aiming to develop the foundation
for geodetic field survey among the trainees. This module focuses on different techniques of gathering
geodetic data. The trainees will be able to gain experience of handling different conventional (such as
Theodolite) and modern surveying instruments (such as Level, Digital Level, GNSS etc.) and use them to
collect geodetic data.

Objectives
Upon the successful completion of this module, the participants will be able to:

e Understand traditional and modern surveying techniques, including their principles and
applications.

e Use of modern surveying tools and software for data processing and analysis, including GNSS and
digital levelling.

e Understand the importance of accurate field procedures, detailed note-taking, and proper record-
keeping to ensure the reliability and reproducibility of survey results.

Training Details

Approach of Instruction: Lecture, Indoor Practical Classes, Outdoor Practical Classes
Duration of the Course: 25 days

Sessions per day: 8 hours per day

Total Number of Sessions: 200 hours

Evaluation Criteria:
o Evaluation of this Module is conducted based on: Viva (onsite/ external)
o Field Activities

e Field Project Outputs and Reports

Attendance Requirement:
Continued 7 days of absence (except for some unavoidable condition) will disqualify the candidate for the

completion of the course

Course Content
Field Work [25 days]
1. Ordinary Levelling [4 days]

1.1 Collimation check: Explanation of the collimation error and methods for checking and
correcting it.

1.2 Reconnaissance and Monumentation:

1.3 Fly Levelling: Introduction to fly leveling techniques for rapid elevation measurements
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over long distances with advantages and limitations of fly leveling compared to other
methods.

1.4 Differential Levelling: Principles and Procedures

1.5 L-Section and X-Section levelling

1.6 Computation and adjustment

Traversing [4 days]

2.1 Reconnaissance and Monumentation

2.2 Observation: Setting up the theodolite and taking horizontal and vertical angle
measurements.

2.3 Computation and adjustment

Triangulation and Trilateration [6 days]

3.1  Reconnaissance and Monumentation

3.2 Observation: angles, baseline distances

3.3 Calculation and Adjustment (Angular misclosure and distance closure to assess the quality
of the triangulation)

Theodolite Resection and Intersection [1 day]

4.1  Observation and Setup

4.2 Measurement and Data Recording

4.3  Computation and Adjustment
Astronomical Observation [2 days]

5.1  Preparation and Setup

5.2 Solar and Star Observation (Polaris, altitude and azimuth determination)

5.3 Computation (geographical coordinates based on the observed celestial positions.
Precise Levelling by Digital Method [3 days]

6.1  Instrument Handling and collimation Check

6.2  Reconnaissance and Monumentation

6.3  Observation

6.4  Height Computation: Rise and Fall Method, Height of Instrument Method

0.5  Adjustment techniques to optimizing network consistency and minimizing errors.
Differential Positioning (GNSS) [3 days]

7.1  Instrument Handling

7.2 Reconnaissance and Monumentation (satellite visibility, obstructions, and multipath.

7.3 Observation (static, elevation mask, logging interval, DOP)

7.4  Data Downloading and Processing (Data download, Differential correction, Ephemeris,
Datum Transformation, Baseline Processing and Network Adjustment.

Report Preparation [1 day]

8.1 To prepare detailed report of Field Survey I (Geodetic Survey Methods)
Viva [1 day]

9.1  Viva of Field Survey I (Geodetic Survey Methods).
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Further breakdown of the allocated time and method of evaluation is given in the following table

S.N. Criteria Marks Allotted
1 Data collection, processing (Instructor, 60
Coordinator)
2 Attendance, Discipline, Maps, Records, Report 20
(Camp In-charge)
3 Viva (LMTC) 20
Total 100
Detail Curriculum
S.N Topics Sub-Topics Learning Outcomes e Eaion
’ P P g Activities Hour
— Understanding, checking,
and correcting
— Learning Outcomes
collimation error
~ Collimation Check — Develop skills in site
— Reconnaissance and _ .
. Reconnaissance for survey
. Monumentation .
1 Ordinary . . . location 4 days
Levelling - Fly Leyelhng, leferentlal —  Acquire a detailed
Levelling, L -section and X- . .
Section Levelli understanding of principles
cction Leveliing and procedures of different
— Computation and adjustment leveling.
— Compute elevation
differences and apply Class
adjustment techniques in Demonstration
leveling surveys. Field Work
— Perform collimation tests .
effectively. Report Writing
— Conduct reconnaissance to In Field Viva
identify suitable traverse Final Viva
stations.
— Apply monumentation
— Collimation Test techniques to establish
. . control points for traverses.
2 Theodolite | — Reconnaissance and ) 4 days
Traversing Monumentation Observation — Set up the theodolite and take
) ) horizontal and vertical angle
— Computation and Adjustment measurements with precision.
— Apply calculation methods to
determine traverse
coordinates.
— Utilize adjustment techniques
to optimize the traverse
network and minimize errors.
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Reconnaissance and

Identify suitable observation
stations for forming a
network of triangles in
triangulation and
trilateration.

Apply monumentation
methods effectively to
establish control points for

6 days

1 day

Triar;gnu(;ation Monumentation the survey.
Trilateration | ~ Observation Conduct accurate
— Adjustment and Computation observations of angles,
baseline distances, and other
necessary data.
Utilize adjustment methods
such as Bowditch's or least
squares to refine computed
coordinates and minimize
errors within the network.
Ability to set up a theodolite
— Observation and Setup accurately at both known and
— Measurement unknown observation
Theodolite stations.
Resection and | — Data Recording ) )
Intersection | — ) Competqnce in conducting
Computation observations for both
— Adjustment intersection and resection
purposes.
— Preparation and Setup Ability to pla_n and prepare
) for astronomical
— Observation observations.
Astronomical | - Data Recording Understandingof
Observation . . . .
- Computation trigonometric calculations
. ) and astronomical algorithms
— Analysis and Interpretation used in computation.
Proficiency in handling
digital level instruments and
performing collimation
checks.
Skill in documenting
monument details effectively
— Instrument Handling and o .
Collimation Check Capability to perform precise
height measurements at
Precise — Reconnaissance and designated stations using
Levelling by Monumentation advanced technology.
Digital Method | _ Observation .
Understanding and
- Height Computation and application of the Rise and
Adjustment Fall Method and Height of

Instrument Method.

Competence in adjustment
techniques to optimize
network consistency and
minimize errors in precise
leveling surveys.

2 days

3 days
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Differential
Positioning

Instrument Handling

Reconnaissance and
Monumentation

Observation

Data Downloading and
Processing

Proficiency in handling
GNSS equipment

Ability to evaluate potential
observation sites considering
various factors for accurate
positioning.

Skill in proper
documentation of monument
details.

Capability to set up
instruments.

Proficiency in data collection
techniques during GNSS
observation.

Competence in downloading
raw GNSS data from
receivers and processing it
using specialized software.

3 days

Report
Preparation

Proficiency in preparing
detailed reports of field
surveys using geodetic
survey methods.

Ability to organize and
present survey data in a clear
and comprehensive manner.

Skill in documenting survey
methodologies, observations,
and results effectively.

1 day

Viva

Proficiency in participating
in a viva session,
demonstrating knowledge
and understanding of the
subject matter.

Ability to answer questions
effectively and articulate
ideas clearly during the viva.

Skill in defending the content
and methodology of the
report prepared for Field
Survey I (Geodetic Survey
Methods).

Capability to engage in
discussions, provide
explanations, and address
queries raised by the
examiners.

Understanding of the viva
process and its role in
assessing comprehension,
communication skills, and
overall competency in the
subject area.

1 day
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Module VI: Field Survey II (Cadastral Survey and Thematic Mapping)
JSTL 406

Introduction

This module is a part of the Junior Survey Training Local Level/Province, aiming to develop practical skills
and knowledge needed to create accurate topographic maps and manage property boundaries among the
trainees. This module focuses on principles and techniques of capturing intricate details of the Earth's
surface, understanding property boundaries, and creating visual representations that aid in decision-making

Objectives
Upon the successful completion of this Module, the participants will be able to:

e Understand the basic concepts, principles, working methodologies cadastral survey.
e Process and analyze data, cadastral maps, and records preparation.

e [earn effectively utilize handheld GPS and mobile mapping applications for measuring horizontal
and vertical positions, route tracking, detailing, and plotting GPS data for thematic mapping.

Training Details

Approach of Instruction: Lecture, Indoor Practical Classes, Outdoor Practical Classes
Duration of the Course: 25 days

Sessions per day: 8 hours per day

Total Number of Sessions: 200 hours

Evaluation Criteria:

Evaluation of this Module is conducted based on:
e Viva (onsite/ external)
o Field Activities

e Field Project Outputs and Reports

Attendance Requirement:
Continued 7 days of absence (except for some unavoidable condition) will disqualify the candidate for the

completion of the course

Course Content
Field Work [25 days]

1. Photo/ Image Interpretation and Field Verification [4 days]

1.1 Reading Topo maps/Google Maps

1.2 Downloading satellite image using Open-source Platforms, Downloading OSM Data
1.3 Techniques for interpreting aerial photos/images and OSM Data.

1.4 Collecting place names and verifying maps using photos and images

1.5  Updating old map using current topographical map of the area and Field Verification
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2. Thematic mapping using handheld GPS and Mobile Applications [5 days]

2.1 Instrument handling practice: Practicing the use of handheld GPS and mobile applications.

2.2 Measuring horizontal and vertical positions using handheld GPS and mobile application.

2.3 Route tracking and detailing using handheld GPS and mobile applications.
2.4  Plotting data from using handheld GPS and mobile application.
2.5 Thematic Map Design

3. Cadastral Survey by Digital Methods [10 days]

3.1  Instrument handling Practice; Data acquisition by RTK [2], TS [2] and UAV [1]
3.2 Traversing

3.3 Adjudication, Sketch preparation, Data capturing

3.4  Data downloading, Processing and analyzing

3.5 Database preparation and Mapping

3.6 Record preparation (field book, purja, etc)

3.7  Parcel subdivision

3.8 Record maintenance (using parcel editor application).

4. Cadastral Map Reading, Demarcation of parcel in field [4 days]

4,1  Map Reading

4.2 Overlapping Satellite images with Cadastral Map
43  Field demarcation using maps and Total Station
4.4  Parcel demarcation using GNSS

5. Report Preparation [1 day]
5.1  To prepare detailed report of Field Survey II (Cadastral survey and thematic mapping)

6. Viva [1 day]
6.1  Viva of Field Survey II (Cadastral Survey and Thematic Mapping)

Further breakdown of the allocated time and method of evaluation is given in the following table.

S.N. Criteria Marks Allotted
Data collection, processing (Instructor,
1 . 60
Coordinator)
Attendance, Discipline, Maps, Records, Report
2 20
(Camp In-charge)
3 Viva (LMTC) 20
Total 100
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Detail Curriculum

Digital Methods

Processing and Analyzing
Database Preparation
Mapping

Record Preparation

Report Generation

databases and generate maps.
Generate detailed reports.

Conduct parcel subdivision
and maintain records using
parcel editor applications.

S.N Topics Sub-Topics Learning Outcomes II;Z?;/I::::;% S:Is;:lorn
Reading and interpreting
topographical maps and
Google Maps.
Identify and utilize various
open-source platforms for
Reading Topo Maps/Google downloading satellite images.
Maps Perform searches and
Downloading Satellite Images down.loa.d high-resolution
Using Open-Source Platforms satel.hte mages based on
) ) ) specific criteria.
Photo/ T Techniques for Interpreting Aerial ) )
1 oto, mage Photos and Images Recognize and interpret key 4 days
Interpretation . elements of aerial
Coll.ecFlng Place Names and photographs, including scale,
Verifying Maps Using Photos and resolution, shadows, shapes,
Images and textures.
Updating Old Maps Using Collect and document place
Current Topo Maps of the Area names using field surveys,
interviews, and historical
sources.
Update old maps with new Class
information derived from
current topographical data Demonstration
Demonstrate proficiency in
handling handheld GPS units|  Field Work
Instrument Handling Practice and;noblle mapping
o applications. R iti
Thematic Practicing the Use of Handheld eport Writing
mapping usin GPS Units Accurately measure and ) )
pping g ) ) record horizontal and vertical| In Field Viva
2 handheld (.;PS Measuring Horizontal and positions using GPS devices. 5 days
and Mobile Vertical Positions ) ) Final Viva
applications . . Effectively track and detail
Route Tracking and Detailing routes using GPS technology.
Plotting Data from GPS Plot and visualize data
Measurements obtained from GPS
measurements for thematic
mapping purposes.
Instrument Handling Practice Conduct accurate traversing
T . using digital methods.
raversing
Adjudication Perform adjudication
processes accurately.
ketch P i .
Sketch Preparation Prepare detailed sketches and
Cadastral Data Capturing capture data effectively.
3 Survey by Data Downloading Prepare comprehensive 10 days
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Parcel Subdivision

Record Maintenance

Map Reading,
Demarcation of
parcel in field

Map Reading Skills

Overlapping Satellite Images with

Cadastral Map
Field Data Collection
Overlay Techniques

Field demarcation Using Total
Station

Demonstrate proficiency in
reading existing maps and
understanding their features.

Overlay satellite images with
cadastral maps for accurate
field demarcation.

Use a Total Station for
precise field sketching and
parcel demarcation.

Report
Preparation

Proficiency in preparing
detailed reports of field
surveys using geodetic
survey methods.

Ability to organize and
present survey data in a clear
and comprehensive manner.

Skill in documenting survey
methodologies, observations,
and results effectively.

4 days

Viva

Proficiency in participating
in a viva session,
demonstrating knowledge
and understanding of the
subject matter.

Ability to answer questions
effectively and articulate
ideas clearly during the viva.

Skill in defending the content
and methodology of the
report prepared for Field
Survey II (Topographical and
cadastral survey).

Capability to engage in
discussions, provide
explanations, and address
queries raised by the
examiners.

Understanding of the viva
process and its role in
assessing comprehension,
communication skills, and
overall competency in the
subject area.

1 day

1 day
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Module VII: Field Survey III (Engineering Survey)
JSTL 407

Introduction

This module is a part of the Junior Survey Training Local Level/Province, aiming to develop foundational
knowledge and practical skills necessary to excel in the field of engineering surveying among the trainees.
Throughout this module, the trainees will deal with principles, techniques, and applications of engineering
surveying and they will be able to learn how to accurately measure and represent the physical world,
enabling the creation of precise maps, plans, and data for various engineering projects.

Objectives
Upon the successful completion of this module, the participants will be able to:

e Carryout engineering and construction field survey work, generate data, processing and analyzing
data, database, maps and records

e Plan and execute road and bridge surveys, including route selection and monumentation.

e Utilize UAVs for aerial surveying, including data collection and mapping; generate topographic
maps and Digital Terrain Models (DTM) from UAV imagery.

o Implement DGPS (Real-Time Kinematic) for high-precision positioning and real-time data
collection.

Training Details

Approach of Instruction: Lecture, Indoor Practical Classes, Outdoor Practical Classes
Duration of the Course: 25 days

Sessions per day: 8 hours per day

Total Number of Sessions: 200 hours

Evaluation Criteria:

Evaluation of this module is conducted based on:
e Viva (onsite/ external)
o Field Activities

o Field Project Outputs and Reports

Attendance Requirement:
Continued 7 days of absence (except for some unavoidable condition) will disqualify the candidate for the

completion of the course

Course Content
Field Work [25 days]
1. Hydrographic Survey [2 days]

1.1 Planning, Recce, Monumentation
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10.

1.2 Control Point establishment
1.3 Area, Volume, Discharge Computation
1.4 Preparation of Bathymetric chart

Road Survey with Bridge Survey [6 days]

2.1 Planning
2.2 Route selection, Recce, Monumentation
2.3 Control point establishment (Link Traversing), Chainage, Intersection Point Establishment
2.4  Detailing, Sketching
2.5 Data download
2.6 Curve setting
Hydropower Surveys [4 days]

3.1 Planning

3.2 Site selection for intake, dam, canal/tunnel, reservoir, transmission line
3.3 Control points establishment (traversing), detailing, Sketching

3.4 Data download.

Stake out [2 days]

4.1  Stake out of Building, roads, parcel
4.2 Stake out according to Design drawings and as built drawing.

Functions of Total Station [1 day]
5.1  REM, MLM, Resection, Automatic Traversing, Area Calculation, Reflector-less prism
Data acquisition from UAV and LIDAR [4 days]

6.1  Use UAVs (drones) for aerial surveying and data collection
6.2  Generating topographic maps and Digital Terrain Models (DTM) from UAV imagery.
6.3  Applications of UAV technology in surveying and mapping.

Detailing from DGPS (RTK) [2 days]

7.1 Using DGPS (Real-Time Kinematic) for detailed surveying.

7.2 High-precision positioning and data collection in real-time.

7.3 Importance of detailed data collection using RTK for accurate mapping and surveying
projects.

Plotting [2 days]

8.1 Installation of software

8.2  Plotting and mapping topographical map of route survey, bridge Survey and Hydropower
Survey

8.3  Generating L-section and X- section of the route

8.4  Map layout

Report Preparation [1 day]

9.1  To prepare detailed report of Field Survey III (Topographical and cadastral survey)
Viva [1 day]

10.1 Viva of Field Survey III (Engineering Survey)
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Further breakdown of the allocated time and method of evaluation is given in the following table.

S.N. Criteria Marks Allotted
Data collection, processing (Instructor,
1 . 60
Coordinator)
) Attendance, Discipline, Maps, Records, Report 20
(Camp In-charge)
3 Viva (LMTC) 20
Total 100
Detail Curriculum
S.N Topics Sub-Topics Learning Outcomes e Seslog
’ P P g Activities Hour
Develop a comprehensive survey
plan for bathymetric survey.
Select convenient river and
conduct reconnaissance surveys
. ffectively.
Planning, Recce, ciecively
Monumentation Set up monuments and reference
. . int tely.
X Control Point establishment pomns accurately
1 Hydrographic |_ Area, Volume, Discharge Establish vertical and horizontal 2 days
Survey C ’ ati ’ control point using GNSS/Total
omputation ) station
Preparation of Bathymetric . )
Chart Record detailed topographical
features and create accurate
sketches along the stripe. Class
Apply techniques for area, volume | Demonstration
and discharge calculation. Field Work
Prepare a bathymetrlc.chan/map Report Writing
Develop a comprehensive survey ] )
plan for road and bridge projects. In Field Viva
Select optimal routes and conduct Final Viva
reconnaissance surveys effectively.
Planning Set up monuments and reference
Route Selection, Recce, points accurately.
Road Survey Monumentation — Establish control points using link
2 | with Bridge Control Point Establishment traversing techniques. 6 days
Survey Detailing, Sketching Measure chainage and set up
Data Download- intersection points precisely.
Curve Setting: Record detailed topographical
features and create accurate
sketches.
Apply techniques for setting out
curves in road surveys.
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Planning

Develop a detailed survey plan
tailored to hydropower projects.
Select optimal sites for intake, dam,
canal/tunnel, reservoir, and
transmission lines effectively.
Conduct feasibility assessments for

H —  Site Selection . .
ydropower . ) hydropower site selection. 4 days
Survey —  Control Points Establishment . .
—  Establish control points accurately
—  Data Download . . .
using traversing techniques.
—  Conduct detailed surveys and create]
precise sketches.
— Download and manage survey data
efficiently.
—  Demonstrate proficiency in using a
Total Station for staking out
building corners and foundations.
—  Stake Out of Building, Roads, =  Accurately stake out road
Stake out Parcel, Control Points Using alignments and curves. 2 days
Total Station —  Perform parcel boundary staking
with precision.
—  Establish and verify control points
using Total Station.
—  Understand Remote Elevation
Measurement (REM
—  Measurement of Horizontal and
— REM Vertical Angles (MLM)
. — MLM —  Apply resection methods to
Functions of . . . 1 da
.~ Resection determine the coordinates of y
Total Station ) ) )
—  Traversing unknown points using known
—  Area Calculation points
—  Calculate the area of polygons
using measurements obtained from
Total Station surveys.
—  Using DGPS (Real-Time —  Utilize UAVs (drones) for aerial
Kinematic) for detailed surveying and data collection.
surveying. —  Generate topographic maps and
Topographic |~ High-precision positioning and| Digital Terrain Models (DTM)
Map and DTM data collection in real-time. from UAV imagery. 4 days
Generation ~  Importance of detailed data [~  Explore applications of UAV
from UAV collection using RTK for technology in surveying and
accurate mapping and mapping, including its benefits and
surveying projects. limitations.
. . —  Utilize DGPS (Real-Time
—  Using DGPS (Real-Time . . . )
. . . Kinematic) for detailed surveying
Kinematic) for detailed L.
) applications.
Detailing from surveyine. —  Perform high-precision positionin;
y g —  High-precision positioning and &P P & 2 days

DGPS (RTK)

data collection in real-time.
Importance of detailed data
collection using RTK for

and data collection in real-time
using RTK.
Understand the importance of

detailed data collection with RTK
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accurate mapping and
surveying projects

for ensuring accuracy in mapping
and surveying projects.

Plotting

Installation of software
Plotting and mapping
topographical map of route
survey, bridge Survey and
Hydropower Survey
Generating L-section and X-
section of the route

Map layout

Successfully install plotting
software for survey data processing
and mapping.

Plot and map topographical data
from route surveys, bridge surveys,
and hydropower surveys using the
installed software.

Generate L-sections (Longitudinal
Sections) and X-sections (Cross
Sections) of surveyed routes.
Create map layouts that effectively
communicate survey findings,
including legends, scales, titles, and
annotations.

2 days

Report
Preparation

Proficiency in preparing detailed
reports of field surveys using
geodetic survey methods.

Ability to organize and present
survey data in a clear and
comprehensive manner.

Skill in documenting survey
methodologies, observations, and
results effectively.

1 day

10

Viva

Proficiency in participating in a
viva session, demonstrating
knowledge and understanding of
the subject matter.

Ability to answer questions
effectively and articulate ideas
clearly during the viva.

Skill in defending the content and
methodology of the report prepared
for Field Survey Il (Engineering
Survey).

Capability to engage in discussions,
provide explanations, and address
queries raised by the examiners.
Understanding of the viva process
and its role in assessing
comprehension, communication
skills, and overall competency in
the subject area.

1 day
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Module VIII: Geographic Information System
JSTL 408

Introduction

This module is a part of the Junior Survey Training Local Level/Province, aiming to develop foundation
for GIS and mapping technology among the trainees. This module covers GIS concepts, operations and
analysis. The key topics that will be discussed throughout the module include introduction to GIS, spatial
data foundations, GIS software and tools, geospatial analysis, map projection and spatial reference systems,
data visualization and role of GIS in decision making.

Objectives
Upon the successful completion of this Module, the participants will be able to:

e Develop and Manage Spatial Databases.
e Visualize and Analyses Geospatial Data on different platforms.
e Promote and Utilize Open Source and Web Mapping Technologies.

Training Details

Approach of Instruction: Lecture, Indoor Practical Classes
Duration of the Course: 3 Weeks
Sessions per day: 4 Sessions (Sunday to Thursday)

3 Sessions (Friday), 1 hour and 30 minutes each session

Total Number of Sessions: 69 Sessions

Evaluation Criteria:

Evaluation of this Module is conducted based on:
e Module End Written Exam
e Practical Exam
e Project Work

o Internal Assessment, Attendance, Discipline

Attendance Requirement:
Continued 7 days of absence (except for some unavoidable condition) will disqualify the candidate for the

completion of the course

Course Content
Part A: Theory [31 Sessions]
Theory [31]

1. Introduction to GIS & Geographic Phenomena [5]

1.1 Introduction GIS definition, Development of GIS, Functions of GIS
1.2 Component of GIS, GIS application and benefits
1.3 Introduction to Geographic phenomena



4 Introduction to fields and object, Data types

.5 Spatial Data Models and Structures: Vector and Raster Data (Regular tessellations and
Irregular tessellations)

1.6 Vector and Raster file formats

1
1

2. Spatial Data Collection, Entry & Preparation [5]

2.1 Concept and Methods of Data Collection: Primary data Sources (Field surveys and
observations, GPS, Photogrammetry and remote sensing, Direct measurements and
interviews), Secondary data Sources (Existing paper maps, Available data sets)

2.2 Data preparation and input techniques: (Data georeferencing and digitization, Data cleaning
and pre-processing, converting data formats and importing data into GIS software, Geo-
coding)

2.3 Spatial Data Relationship and topology, data check and repair

2.4  Spatial Data Quality: Components of data quality: accuracy, precision, completeness,
consistency, Data quality assessment methods

3. Database Management [4]

3.1  Introduction to Database Management System:
Data, Information and Knowledge, users, Database Management System, its Components
and Functions

3.2 Database management system: field, record, key field, field types, rules for assigning
database fields, creating tables, viewing records, sorting records,

3.3 Relational Data Model (Concept, Domains, Sub type, Attributes and Relations)

3.4 Keys in Database Management System and various software of DBMS

3.5 Introduction to Spatial Database Management

3.6  Data standards (e.g., ISO, OGC) and its Importance, Metadata

4. Basics of Map Projections and Coordinate System [6]

4.1  Map Projection and Classifications

4.2 Factors of map projections, Scale Factor

4.3 Projections used in Nepal (UTM, MUTM Projections, Lambert Conformal Conic
Projection)

44 Coordinate System: Geocentric Cartesian coordinate system, Geodetic coordinate system,
and their types

4.5 Coordinate transformations: Datum and its types, Datum Transformation, Projection

4.6 Georeferencing and Geocoding

5. Spatial Data Analysis and its types [6]

5.1 Concept and Importance of Spatial Analysis
5.2 Vector Data Analysis

5.2.1  Vector Data Types, Spatial Operations: Measurement, retrieval and classification
functions, basics of overlay, neighbourhood and connectivity functions

5.3 Raster Data Analysis

5.3.1 Raster Data Structure, Common Raster Operations: ((Re)classification, Map
Algebra, Overlay, Resampling, Interpolation, Zonal Statistics,)

6. Concept of Modelling and Simulation[2]

6.1  Concept and types of modelling
6.2  Building and Running Model
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7.

Volunteered and Open-Source GIS [3]

7.1  Definition, Importance and Uses
7.2 Map Making using open software and open data (Google Earth, QGIS, OSM), mobile maps
such as SW maps

Part B: Practical [28]

8.

10.

11.

12.

13.

14.

15.

Introduction to GIS software and concept on data preparation [2]

8.1 Installation of GIS Software, Software Anatomy, Interface and available platform,

8.2  Concept on project, data frame and data file and layers

8.3  Creating Metadata

8.4  Understanding GIS Software (proprietary and Open Source) for creating spatial project and
visualize the given set of data

MS Access [2]
9.1  Start-up MS-Access, tables and saving file, creating forms and tables

9.2 Query execution and definition,
9.3  Querying in small database SQL — Queries

Spatial Database Management [2]

10.1 Geodatabase and Feature dataset preparation

10.2  Applying Coordinate system to the feature dataset
10.3 Preparation of feature class and shapefile

10.4  Applying field in feature class and its data types
10.5 Importing data into feature class

Digitization of map features [4]

11.1 Georeferencing, Digitizing scanned map/image

11.2  Adding attributes to point features, line themes and polygons

11.3 Topological Editing of spatial data in GIS Software
Attribute manipulation and basic queries [3]

12.1 Introduction and modify tabular data
12.2  Link tables and performs basic queries (Attribute query)
12.3  Summarizing tables
12.4 Hyperlinks
12.5 Table operations
Map projection and coordinate transformation [4]

13.1 Defining spatial reference system

13.2  Set a data frame’s map projection system

13.3 Changing projection system

13.4 Datum Transformation

13.5 Plotting GPS data to GIS interface

13.6 Coordinate conversion form metric and decimal and vice versa

Model Builder and Model Execution [3]

14.1 Create, test and run a Model for a case in GIS Software

Spatial Query and Measurement Operation (Vector-based) and (Raster Analysis) [3]
15.1 Selection by location

46



15.2 Selection by attribute
15.3 Selection by graphics
15.4 Save selected feature
15.5 Spatial query

15.6 Clip, intersect, union, buffer operations
15.7 Raster Overlay
15.8 Suitability analysis using vectors model: Case Study

16. Map printing [2]

16.1 Map Layout design

16.2 Editing layout component

16.3 Data-Driven Page

17. Map making using open software and open data [3]

17.1 Create a map using QGIS and open data.

Part C: Project work [6 Sessions]

Further breakdown of the allocated time and method of evaluation is given in the following table:

Time
Marks allocated
Activities Allocated Description
for evaluation
(Sessions)
Direct supervision by
Theory Classroom lectures 31 the instructor in the -
class
Practical ) Supervised by
Supervised 28 _ ) -
Exercises instructors in class
. L Total marks: 60
_ Comprises subjective
Final exam 2 . . Subjective: 40
and objective questions

Exam Objective: 20

Practical Exam 2 Practical Exam 20

Project Presentation 6 To be presented in class 10

Lab Exercises, Home Assignments, Attendance and Discipline 10

Total 69 100

***Note : Subjective exam will be of 2:30 Hrs. and Objective exam will be of 30 Mins.***
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Further breakdown of question weightage is given in the following table:

L. . Subjective Question
Objective Question J Q
Chabter Short Questions Long Questions
P Number of Marks Number of Marks Number of Marks
Questions (20) Questions 24) Questions (16)
(Attempt All) (Attempt Any Six) (Attempt Any Two)
1 4 4*] 1 1*4 1 1*8
2 3 3*1 1 1*4 - -
3 4 4*] 1 1*4 1 1*8
4 3 3*1 2 2*4 - -
5 4 4*]1 1 1*4 1 1*8
6 2 2*1 2 2*4 - -
Total 20 20 8 24 3 16
Detail Curriculum
. : q Learning Session
S.N Topics Sub-Topics Learning Outcomes Activities Hour
—  Define GIS and explain its
function and development
—  Understanding its core
— @IS definition, Functions of GIS, components and application
Development of GIS, —  Understanding geographic
- Coril.porTent of GIS, (;IS phenomena.
application and benefits, —  Explain concepts of fields ) )
~ Introduction to Geographic and objects in GIS, metadata. Brainstorming
Introduction to h ) ’ ’
GIS phenomena and data types. Lecture 5
L. & Geographic ~ Introduction to fields and object, Familiarize with different Interactive
Phenomena Meta?data, Data types representation of vector and Discussion
— Spatial Data Models and
raster data
Structures: Vector and Raster Data|_ Identify and describe
(Regular tessellations and common vector file formats:
Irregular tessellations) Shapefile, GeoJSON, KML
— Vector and Raster file formats . ’ ) '
— Identify and describe
common raster file formats:
TIFF, JPEG, PNG, and
GRID.
— Concept and Methods of Data I~ Understand'the concept of
Collecti data collection.
oflection —  Learn methods of data
— Primary data and Secondary data collection: primary data
’ Lecture,
Spatial Data Sources sources and secondary data )
2. |Collection, Entry| — Data preparation and input sources. Demonstration 5
& Preparation techniques — {\pply .input te?hniques for Group Works
— Spatial Data Relationship and importing spatla'l data
. —  Understand spatial data
topology, data check and repair relationships and topology
~ Spatial Data Quality and its concepts for spatial analysis.
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Components

Evaluate spatial data quality:
accuracy, completeness,
consistency, and currency.
Understand the importance of
data standards in GIS for
interoperability and data
sharing

Introduction to Database
Management System: -
Data, Information and Knowledge,
users, Database Management
System, its Components and -
Functions

Database management system:
field, record, key field, field types,
rules for assigning database fields, —

Understand distinctions
between data, information,
and knowledge in a DBMS
Describe major DBMS
functions: storage, retrieval,
manipulation, security, and
concurrency control.

Learn basic DBMS

. N . . Lecture
Database creating tables, viewing records, terminology and operations.
a ) ) .
Management sorting records, —  Explain relational data mode]| Demonstration
Relational Data Model (Concept, concepts: domains, subtypes,| Group Works
Domains, Sub type, Attributes and tuples, attributes, and
Relations) relations.
Keys in Database Management Understand database keys
System and various software of and identify DBMS tools.
DBMS —  Learn about spatial database
Introduction to Spatial Database management and its role in
Management handling geographic data.
Data standards (e.g., ISO, OGC)
and its Importance, Metadata
—  Understand concepts and
definitions related to map
projections and coordinate
systems.
o —  Learn about different
Map Projection and . .
Classifications classifications of map
Factors of map projections, Scale projections. ) )
Factor —  Explore factors influencing
L . map projections, including Interactive
Map Projections Projections pseq in Nepal (UTM,
. MUTM Projections, Lambert scale factor. Lectures
and Coordinate Conformal Conic Projection) Stud iecti ¢
System udy projection systems Discussions

Coordinate System and their
types
Coordinate transformations

Georeferencing, Resampling and
Geo-coding

used in Nepal: UTM,
Modified UTM, and Lambert
Conformal Conic.
Understand coordinate
systems and their
transformations.

Gain knowledge on

georeferencing, resampling

and geocoding
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Spatial Data
5 | Analysis and its

types

Concept and Importance of Spatial
Analysis

Vector Data Analysis

Spatial Operations: Measurement,
retrieval and classification
functions, basics of overlay,
neighborhood and connectivity
functions

Raster Data Analysis

Common Raster Operations:
((Re)classification, Map Algebra,
Overlay, Resampling,
Interpolation, Zonal Statistics,)

Modeling and Simulation
Concept and types of modelling
Building and Running Model

Understanding the concept
and steps of spatial analysis.
Identity the steps of spatial
analysis

Identify and describe
different types of vector data
and understand their
representation in GIS.
Comprehend the structure of
raster data.

Perform common raster
operations to analyze and
manipulate raster datasets
effectively.

Identify and describe
different types of models
Learn to build GIS models
using modeling software

Interactive
Lectures
Discussion

Case Studies

Definition, Importance and Uses
Map Making using open software

Understand open-source GIS

software and its advantages. Interactive
and open data (Google Earth, Utilize open data in map
Volunteered and QGIS, OSM) making by importing, Lectures
Open-Source o . processing, and visualizing Discussion
6 GIS and Web Introduction to Web Mapping, open data layers within GIS ) ’
Mapping Components of Web Mapping: software. Case Studies
Client-side components, Server- Provide a brief ove_rview of Presentations
side components, APIs and web mapping and its key
) ) components
libraries.
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Burrough, P.A., &McDonnel, R. A., Principles of Geographic Information Systems, Oxford University
Press, 2011. LMTC Library Accession No. 910.285 Bur-p

Lloyd, C.D., Spatial Data Analysis- An Introduction for GIS Users, Oxford University Press, 2010. LMTC
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Korte, G.B., et.al, The GIS Book, Cengage Learning India Pvt. Ltd., 2001. LMTC Library Accession No.
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Model Questions

Section A: Objective Questions (5*1=5)
1. Which of the following is NOT a function of GIS?
a. Data capture
b.Data storage
c. Data analysis
d.Data transmission

2. Which software is known for its open-source GIS capabilities?

a. ArcGIS
b.QGIS

c. AutoCAD
d.Google Earth

3. In GIS, metadata refers to:

a. Data about data
b.Spatial data
c.Raster data
d. Vector data

4. Which map projection is commonly used in Nepal?

a. Mercator projection

b.Lambert Conformal Conic Projection
c. Robinson projection

d.Mollweide projection

5. Buffering in GIS is used for:

a. Creating a zone around a spatial feature
b.Overlaying maps
c.Joining spatial data
d. Querying spatial data
Section B: Short Questions (2%4=8)
1. What are the primary differences between vector and raster data models in GIS? GIS HT vector T raster
TTT AISAEE H=dh] WoHE WaAde® & g7
2. Describe two primary data sources used in spatial data collection. Spatial data Fg<TTHT IR @ g‘%

WARE ST Fae€ avd THard |

Section C: Long Questions (1*8=8)
1. Describe input techniques such as digitizing, scanning, and importing data from various formats. Input

YretEE Sed SRergs, TFE, THT format@® au T |
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Module IX: Photogrammetry and Remote Sensing Techniques
JSTL 409

Introduction

This course is developed as a module for partial fulfilment of Junior Survey Training Local Level/Province
Course. The course is designed with dual focus on Photogrammetry and Remote Sensing. This course
includes the principles that underpin remote sensing techniques, exploring the various sources for data
acquisition, and apply the knowledge in the domain of environment, climate, natural resources, and urban
landscapes.

Objectives
Upon completion of this module, the participants will be able to:

e Understand the basic concepts, principle, working methodologies and application of
photogrammetry and remote sensing.

e Develop skills to download various remote sensing images and perform basic digital image
processing.

o Familiarize with the concepts, principle and uses of unsupervised and supervised image
classification techniques, and perform land cover classification

Training Details

Approach of Instruction: Lecture, Indoor Practical / Outdoor Practical
Duration of the Course: 3 Weeks
Sessions per day: 4 Sessions (Sunday-Thursday)

3 Sessions (Friday), 1 hour and 30 minutes each session

Total Number of Sessions: 69 Sessions

Evaluation Criteria:

Evaluation of this Module is conducted based on:
e Module End Written Exam
e Practical Exam
e Project Work

o Internal Assessment, Attendance, Discipline
Attendance Requirement:

Continued 7 days of absence (except in unavoidable condition) will disqualify the candidate for the
completion of the module.
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Course Content

Theory [31 Sessions]

Part A: Photogrammetry [17]

1. Introduction to Photogrammetry [2]

1.1
1.2
1.3
1.4
1.5
1.6

Definition of Photogrammetry
Principle of Photogrammetry
Types of Photogrammetry
Evolution of Photogrammetry
Scope of Photogrammetry
Application of Photogrammetry

2. Human eye and stereoscopic vision [2]

2.1
22
23

Human Eye, its Parts and Function
Depth Perception by Human Eyes: Monoscopic and Stereoscopic Vision
Stereoscopic Vision and Parallax in Photogrammetry and their Use in Height Measurement

3. Basic Photogrammetry [4]

3.1
32
33
34
3.5
3.6
3.7
3.8
3.9

Concept of Orthographic and Perspective Projection
Difference Between Aerial Photographs and Maps
Types of Aerial Photographs

Terminologies Used in Photogrammetry

Scale of a Vertical Aerial Photograph

Distortion in a Photograph

Effect of Relief and Tilt Displacement

Rectification

Photo Mosaics and Photo Maps

4. Aerial Photography Planning [3]

4.1
4.2
43
44
4.5
4.6

Aerial Cameras: Structure and Types

Photo Control Points, Their Types and Selection Criteria

Pre-Marking and Post Marking of Control Points

Properties of Ideal GCP

Planning for Aerial Photography and Factors to be Considered (With Numerical Examples)
Indexing of Aerial Photographs on a Map

5. Photogrammetric process [6]

5.1

52

Analogue/ Analytical Photogrammetry

5.1.1  Coordinate Systems and Orientation

5.1.2  Types of Coordinate System: Photo, Camera, Ground

5.1.3  Orientation: Interior, Relative, Absolute

5.1.4  Process of Analog and Analytical Photogrammetry:

5.1.5  Aerial Triangulation Process and Resulting Photogrammetric Products

Digital Photogrammetry
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5.2.1 Digital Photogrammetry and its Advantages

5.2.2  Process of Digital Photogrammetry

5.2.3  Orientation: Interior, Exterior; GCP Measurement and Tie Points; Digital Aerial
Triangulation and Bundle Block Adjustment; Image matching and Point Cloud
Generation, DEM/DTM Generation and Orthophoto Production, Feature Extraction

Part B: Remote Sensing [14]

6. Fundamental of RS [3]

6.1  Definition and Concept

6.2  Brief History of Remote Sensing

6.3  Electromagnetic Radiation and Spectrum

6.4  Process of Remote Sensing

6.5 Atmospheric Window and its Significance

6.6  Spectral Reflectance and Spectral Reflectance Curve

6.7  Spectral Signature of Different Materials (Water, Soil, Vegetation)

7. Sensor and Platform [2]

7.1  Sensors: Passive and Active

7.2 Platforms: Ground-based, Airborne and Space Borne Remote Sensing

7.3 Resolution: Spatial, Spectral, Radiometric and Temporal

7.4 Multispectral Remote Sensing: Introduction, Types and Some Operational MS Sensors

8. Digital Image Processing [4]
8.1  Radiometric Distortion and Corrections
8.2  Geometric Distortion and Correction
8.3  Image Enhancement: Contrast Enhancement, Spatial Feature Manipulation, Multi-image
Manipulation-Spectral Ratioing

8.4  Visualization of Image Data: Types of Image Interpretation, Elements of Image
Interpretation, Color Composites

9. Digital Image Classification [3]

9.1  Types of Image Classification Techniques
9.2  Pixel Based Classification: Unsupervised and Supervised
9.3  Accuracy Assessment

10. Applications and Recent Developments in RS [2]

10.1 Freely Available Image Data

10.2  Application of RS: Surveying and Mapping, Agriculture, Forestry, Land Cover and Land
Use and Others

10.3 Concept of Active RS: LIDAR, RADAR and their applications

Practical [26 Sessions]
Part A: Photogrammetry [9]

11. Exploring Aerial Photos and 3D Visualization Using Stereoscopes and Stereo-Pair of Aerial
Photos [2]

12. 3D Modelling of Object Using Terrestrial Photogrammetry [2]
13. Digital Photogrammetry [5]

13.1 Orientation, GCP Measurement and Tie Points, Digital Aerial Triangulation and Bundle
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Block Adjustment, Image Matching, Point Cloud, DEM/DTM Generation, Orthophoto
Production and Feature Extraction

Part B: Remote Sensing [17]

14. Introduction to RS software [3]
15. Downloading Freely Available Satellite Image [2]

16. Georeferencing and Image Rectification [2]
17. Image Subset, Layer Stack, Image Mosaic and Resolution Merge [2]
18. Image Interpretation [2]
19. Image Enhancement [2]
20. Digital image classification and Accuracy Assessment [4]

20.1 Unsupervised Classification
20.2  Supervised Classification

20.3 Accuracy Assessment

21. Group Project Work [6]
21.1 Group wise project work in several applications of Photogrammetry and Remote Sensing

Further breakdown of the allocated time and method of evaluation is given in the following table:

Time
Activities Allocated Description Marks alloc?ted
. for evaluation
(Sessions)
Class Room Direct supervised by
Theory Lectures 3 instructor in the class i
Practical . Supervised by
Exercises Supervised 26 instructors in lab ]
Group Project Supervised 6 D.l rect sup eljwsed by -
instructor in class
Comprises with Total marks: 60
Final Exam 2 subjective and objective Subjective: 40
Exam questions Objective: 20
Practical Exam 2 Practical Exam 20
Project Presentation 2 To be presented in class 10
Lab Exercises, Home assignment, Attendance, Discipline 10
Total 69 100

***Note : Subjective exam will be of 2:30 Hrs. and Objective exam will be of 30 Mins.***
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Further breakdown of question weightage is given in the following table:

Objective Question Subjective Question
Short Questions Long Questions
Chapter Number of Marks | Number of | Marks | Number of
Questions 20) Questions 24) Questions Marks (16)
(Attempt All) (Attempt Any Six) (Attempt Any Two)
Part A: Photogrammetry
1 2 2*1 1 1*4 - -
2 1 1*1 1 1*4 - -
3 3 3*1 1 1*4 - -
4 2 2*1 - - 1 1*8
5 3 3*1 - - 1 1*8
Part B: Remote Sensing
6 2 2*1 1 1*4 - -
7 1 1*1 1 1*4 - -
8 2 2*] 1 1*4 - -
9 2 2*1 1 1*4 1 1*8
10 2 2*1 1 1*4 - -
Total 20 20 8 24 3 16
Detail Curriculum
S.N| Topic Sub-Topics Learning Outcomes ki:;l:glegs Sg;fﬂn
Part A: Photogrammetry
Understand about the fundamental
concept in photogrammetry and its
— Definition of Photogrammetry principle
— Principle of Photogrammetry Know about the historical Lectures
L Introduction to | — Types of Photogrammetry development of photogrammetry Interactive 2
Photogrammetry | — Evolution of Photogrammetry Explain differences between types Discussions
= Scope of Photogrammetry of photogrammetry
— Application of Photogrammetry Familiarize with application
sectors and scope of
photogrammetry
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Human Eye, its Parts and

Identify different parts of human

eye and explain its functions.

Function . .
) Understand about depth Brainstorming
Depth Perception by Human . .
: perception techniques of human Lectures
- - d Eyes: Monoscopic and
uman Kye an Vi cyes Interactive 2
S Nies Stereoscopic Vision
Stereoscopic Vision p. . Relate human eye functioning . .
Stereoscopic Vision and . R Discussions
Parallax in Phot . d with 3D vision in photogrammetry
arallax in Photogrammetry an i
. . ) g v Know about the usage of Exercises
their Use in Height L .
stereoscopic vision and parallax in
Measurement
photogrammetry
Concept of Orthographic and Familiarize with orthographic and
Perspective Projection perspective projection
Difference Between Aerial Identify the differences between
Photographs and Maps photographs and maps Lectures
Types of Aerial Photographs Understand different .
. ] ) . o Interactive
Terminologies Used in terminologies in Photogrammetry
. . . Discussions
Basic Photogrammetry Understand about distortions and 4
Photogrammetry Scale of a Vertical Aerial displacement in photogrammetry Numerical
Photograph and their removal techniques calculation
Distortion in a Photograph Explain the similarities and Exercises
Effect of Relief and Tilt differences in photo mosaics and
Displacement photo maps
Rectification Practice exercises associated with
Photo Mosaics and Photo Maps scale of vertical photograph
;‘:erlal Cameras: Structure and Recognize different parts of an
ypes ) ) aerial camera and understand their
Photo Control Points, Their .
) o functions. Lectures
Types and Selection Criteria o ) )
Pre-Marking and Post Marking Famlllapze with working .. Interactive
C 1 Poi mechanism and output of digital
of Control Points i i
Aerial Photography i and analog cameras. Discussions 3
. Properties of Ideal GCP . .
Planning ) ] Explain about nature and types of Numerical
Planning for Aerial :
photo control points calculation
Photography and Factors to be ) )
Considered (With Numerical Identify sultabl? GCfP for Exercises
photogrammetric mission.
Examples)
Indexing of Aerial Photographs Plan aerial photography missions
by considering different factors.
on a Map
Analogue/ Analytical Differentiate between different
Photogrammetry coordinate systems on
» Coordinate Systems and photogrammetry.
Orientation Understand the different
» Types of Coordinate orientation techniques in analog / Lectures
Photogrammetric System: Photo, Camera, analytical photogrammetry. Interactive 6
Process Ground Describe Aerial Triangulation Discussions

* Orientation: Interior,
Relative, Absolute

* Process of Analog and
Analytical
Photogrammetry:

Process in Analog / Analytical
Photogrammetry and its
importance

Identify the difference of digital
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* Aerial Triangulation
Process and Resulting
Photogrammetric Products

— Digital Photogrammetry

+ Digital Photogrammetry
and its Advantages

* Process of Digital
Photogrammetry

* Orientation: Interior,
Exterior; GCP
Measurement and Tie
Points; Digital Aerial
Triangulation and Bundle
Block Adjustment; Image
matching and Point Cloud
Generation, DEM/DTM
Generation and Orthophoto
Production, Feature
Extraction

photogrammetry from Analog /
Analytical photogrammetry

Know the basic usage of digital
photogrammetric workstation.

Describe different steps / process
involved in Digital
photogrammetry

Familiarize with the products of
Digital Photogrammetry

Part B: Remote Sensing

Definition and concept

Brief history of Remote Sensing
Electromagnetic Radiation and
Spectrum

Process of Remote Sensing
Atmospheric window and its

Understand the definition, concept
of RS and identify differences
between photogrammetry and RS
Know about the evolution and
history of RS

Familiarize with process of RS
Gain knowledge about

Multispectral Remote Sensing:

Introduction, Types and some

operational MS Sensors

Familiarize with the concept of
multispectral RS and its types

significance . ) Brainstorming
E ] o atmospheric window and its
ne nteraction in . .
ey ! ! significance in RS Lectures 3
Fundamental of RS atmosphere ;
. . . — Understand about the energy Interactive
Energy interaction with earth . . . . .
interaction in atmosphere and with Discussions
surface
S - : | earth surface.
ectral reflectance and spectra
p ¢ PECA _ K now about the Spectral
reflectance curve
) ) reflectance and spectral
Spectral signature of different
) ] reflectance curve
materials (water, soil, ) ) )
vegetation) - Ifientlfy the dlffere.nces in spectral
signature plot of different
materials
Sensors: Passive and Active,
Plfatforms: Ground-based, — Explain the differences between:
Airborne and Space borne . .
) passive & active Lectures
t
remote sensing — Understand types of remote I . 2
. |Sensor and Platform Resolution: Spatial, Spectral, . nteractive
) ) sensing based on platforms . .
Radiometric and Temporal Discussions
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— Visualization of image data: . .
. . . Interpret images by analyzing
Types of image interpretation, . . .
El ts of i image interpretation elements
ements of image L . . .
) i g . Visualize multi-band images using Lectures
interpretation, Color composites . . .
different color composites Interactive
— Image enhancement: Contrast .
) Understand the concept of image Discussions
Digital Image enhancement, Spatial feature . 4
. ] ) o enhancement and its types and .
8. Processing manipulation, multi-image . Numerical
) ) . applications )
manipulation-spectral rationing calculation
— Radiometric distortion and Un(.ierstan'd the sources (?f Exercises
. radiometric and geometric
corrections . . .
L . distortions and recognize the ways
— Geometric distortion and . .
. to correct these distortions
correction
Explain and compare different
types of image classification Lectures
T i assificati techniques Interacti
- es of image classification . . nteractive
. yfl . g Familiarize with the concepts of
echniques . . . i i
Digital Image A e and algorithms used in supervised |  Discussions 3
9. Classi . — Pixel based classification: . . . .
assification . . and unsupervised classification Numerical
unsupervised and supervised toulati
S calculation
Validation and accuracy assessment Understand the ways to perfo.rm
accuracy assessment of classified Exercises
image and interpret the results of
classification
Familiarize with the applications
of Remote sensing in several
— Freely available image data sectors of Nepal Lectures
= Surveying and Mapping, Explore and download freely Interactive
Applications and Agriculture, forestry, Land available images Discussions
10. Recent covers and land use and others Understand about active RS such Case Studies 2
Developments in RS| —  5¢tive RS: LIDAR, RADAR as LIDAR, RADAR and know .
. o . L Demonstration
and their applications about its applications
Familiarize with the recent Exercise
developments of RS in context of
Nepal
References:

Bhatta, Remote Sensing and GIS, Oxford University Press, 2010. (Unit 1, 2, 5, 7,9 & 10).

Fundamental of Remote Sensing, A Canada Centre for Remote Sensing Remote Sensing Tutorial

Lucas L.F. Janssen, Gerrit C. Huurneman, Principles of Remote Sensing: An Introductory textbook,

International Institute for Geo-information Science and Earth Observation (ITC), The Netherlands.

Linder, W. (2009). Digital photogrammetry (Vol. 1). Berlin/Heidelberg, Germany: Springer.

59




Model Questions
Section A: Objective Questions (5*1=5)

1.

Usual lateral overlap in Photogrammetry is

a.60%
b.45%
c.30%
d.50%

Which projection system is used in orthophoto?

a. Parallel Projection
b. Central Projection
c. Orthogonal Projection
d.Perspective Projection

Which type of error occur due to terrain undulation in aerial photograph

a. Tilt displacement
b.Relief Displacement
c. Both

d.None

Landsat RATE |8g SH1®! pixel size 30%¥30m & g | AqATE SHIH! T resolution A g ?

a. Spatial

b. Spectral

c. Radiometric
d. Temporal

qART Y El algorithm @5 unsupervised classification T aHT T Afdhveg 2

a. Minimum distance
b. Parallelepiped

¢. Maximum likelihood
d.K-mean

Section B: Short Questions (2%4=8)

1.

Define Photogrammetry. Discuss the types of photogrammetry on the basis of historical development.

(Photogrammetry IR TITI@'G[I UfeTies fa@E®! ATIRAT Photogrammetry FT THREE Gk
T |

What is image interpretation? Explain elements of Image interpretation.
(Image interpretation TIHT F 87 Image interpretation &1 elements g SATEAT ilﬁé q)

Section C: Long Questions (1*8=8)

L.

What are the factors to be considered while planning aerial photography? A ground area 30km x 20km
is to be surveyed by aerial surveying. Following data are available: (3+5=8)

a. Format size: 230mm x 230mm
b. Scale: 1:25000

c. Forward Overlap: 60%

d. Lateral Overlap: 25%

Compute the total number of photographs required.
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Module X: Cartography
JSTL 410

Introduction

This module has been developed for partial fulfillment of the Junior Survey Training Local Level/Province
Course. The course is targeted at imparting knowledge on traditional, digital, and web cartography to
trainees, making them capable of performing cartography-related activities for their professional career

Objectives
Upon the successful completion of this Module, the participants will be able to:

e Acquire knowledge about analogue, digital cartography, Map projection, and Generalization.
e Visualize and Design Geospatial Data on different platforms
e Prepare map layout using map design principles

Training Details

Approach of Instruction: Lecture, Indoor Practical / Outdoor Practical
Duration of the Course: 3 Weeks
Sessions per day: 4 Sessions (Sunday-Thursday)

3 Sessions (Friday), 1 hour and 30 minutes each session

Total Number of Sessions: 69 Sessions

Evaluation Criteria:

Evaluation of this Module is conducted based on:
e Module End Written Exam
e Practical Exam
e Project Work

o Internal Assessment, Attendance, Discipline

Attendance Requirement:
Continued 7 days of absence (except for some unavoidable condition) will disqualify the candidate for the

completion of the course

Course Contents
Part A: Theory [32 Sessions]
1. Introduction to Cartography [4]

1.1  Introduction: Definitions, History, Scope

1.2 Cartography, GIS and Information Technology

1.3 Map Characteristics and Uses

1.4 Map Classification: Scale, Purpose, Contents: General and Thematic
1.5 Enlargement and Reduction of Map Scales

1.6 Map as an Interface to Data
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2. Cartographic Design [8]

2.1 Map Design
2.1.1  Introduction and Map Design Steps
2.1.2 Good Map Design Characteristics
2.1.3  Map revision

2.2 Cartographic Communication Process and Perception Properties: Selective, Associative,
Ordered, Quantitative

2.3 Visual variables: Bertin’s Visual Variable and Symbol Design: Point, Line, and Area data
types

2.4 Understanding Color

2.4.1 Nature of Color: Spectral and Reflected Color
2.4.2  Color Model: Additive, Subtractive
2.4.3  Use of Color in Map

2.5 Typography Design
2.5.1 Elements of Typography: Style, form, size, color
2.5.2  Typographic Guidelines
2.5.3 Toponomy
2.54  Gazetter
2.6 Map Layout
2.6.1 Introduction
2.6.2  Elements
2.6.3 Map Layout Examples

3. Map Projection and Sheet Numbering [7]

3.1  Concept and Definitions

3.2 Map Projection Classifications: Surface, Point of Contact, Aspect, Distortion Property
3.3 Scale Factor

3.4  Projection system used in Nepal: UTM, MUTM, and LCC (Lambert Conformal Conic)
3.5 Sheet Numbering: Small to Large Scale in Nepal

4. Map Making Process [3]
4.1  Conventional map-making process

4.1.1  Procedures, Materials, and Instruments: Drawing and Scribing
4.1.2 Introduction: Negative and Positive Plates

4.2 Digital Map Making Process

4.2.1 Concept of Digital Map

4.2.2  Classification of Maps in Digital Environment: Static and Dynamic

4.2.3  Digital Map Models: Digital Landscape Model, Digital Cartographic Model, Digital
Image Model

4.2.4 Digital Plates

4.2.5 Comparison to Conventional Map-Making Techniques

4.3 Map Printing and Dissemination Techniques: Analogue and Digital

5. Map Generalization [2]

5.1  Concept and Definitions

5.2 Conceptual and Graphic Generalizations
5.3 Guidelines of Map Generalizations

5.4  Importance of Map Generalization
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6.

7.

Thematic data visualizations [4]

6.1
6.2
6.3
0.4

6.5

Thematic Data and Framework/Foundation Data

Qualitative and Quantitative Data and Their Mapping

Measurement Scales: Nominal, Ordinal, Interval, Ratio

Different Types of Thematic Maps: Choropleth, Dot Density, Proportional Point Symbol,
Chorochromatic, Isopleth

Basic of Atlas

Web Cartography [4]

7.1
7.2
7.3

7.4
7.5

7.6
7.7

Introduction to web cartography

Evolution from traditional to web cartography

Overview of web mapping platforms (Google Maps, Leaflet, Mapbox, ArcGIS Online,
Story maps)

Web map architecture (client-server, APIs, tiles)

Web mapping technologies:

7.5.1 HTML, CSS, JavaScript
7.5.2  Libraries: Leaflet, OpenLayers, D3.js, Mapbox
7.5.3  GeoJSON, KML, WMS/WFS basics

Introduction to interactive elements (zoom, pan, tooltips, popups)
Types of Web Map: Static, Dynamic, Interactive, Collaborative and Real Time

Part B: Practical [22 Sessions]

8.

9

10.
11.
12.
13.

Visualization techniques: Symbols, Color, Templates, Annotations, Labels, Graphics, and Map
Components by using different software [4]

Topographic Mapping [4]

Map generalization [2]

Transliteration [2]

Thematic mapping [6]

Map Layout and Design [4]

Part C: Project work and presentation [7 Sessions]

PART D: Filed Visits: Data dissemination methods [4 Sessions]
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Further breakdown of the allocated time and method of evaluation is given in the following table:

Time Allocated Marks allocated
Activities Description
(Sessions) for evaluation
Classroom Direct supervision by the
Theory 32 _ ) -
Lectures instructor in the class
Practical . ) .
) Supervised by instructors in
Exercises/ Supervised 22 -
class
Project Work
. . Total marks: 60
) Comprises subjective and
Final exam 2 L . Subjective: 40
Exam objective questions
Objective: 20
Practical Exam 2 Practical Exam 20
Project Work 4 Project Work -
Project Presentation 3 To be presented in class 10
Field visit on data .
Reports need to submit to
dissemination methods and 4 ) -
supervisor
reporting
Lab Exercises, Home Assignments, Attendance and Discipline 10
Total 69 100

***Note : Subjective exam will be of 2:30 Hrs. and Objective exam will be of 30 Mins.***

Further breakdown of question weightage is given in the following table:

Objective Question Subjective Question
Chapter Short Questions Long Questions
Number of Marks Number of Marks Number of Marks
Questions (20) Questions 24) Questions (6)
(Attempt All) (Attempt Any Six) (Attempt Any Two)
1 2 2*] 1 1*4 -
2 2 2*] 2 2*4 1 1*8
3 2 2*1 1 1*4 1 1*8
4 2 2*1 2 2%4 - -
5 2 2*1 1 1*4 - -
6 2 2*1 - - 1 1*8
7 2 2*]1 1 1*4 - -
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Map Printing

8,9,10 2 2*] Practical
ractica
11,12 2 2*]
13,14 2 2%1 Lab and Home related Assignment/ Presentation
Total 20 20 8 24 3 16
Detail Curriculum
q . . Learning Session
S.N Topics Sub-Topics Learning Outcomes Activities Hour
— Introduction: Definitions, History,
Scope Understand the concept,
— Cartography, GIS, and Information milestones, and innovations in
Technology cartography
. — Map Characteristics and Uses Demonstrate how Lecture
1. | Introduction to o cartography and GIS can be 4
) Cartography | — Map Classification: Scale, integrated to convey Interactions
Purpose., Contents: General and information
Thematic .
) analyze how changes in scale
— Enlargement and Reduction of impact the map’s readability,
Map Scales size, and application.
— Map as an Interface to Data
Understand how the map
design principles enhance the
effectiveness in information
—  Map Design interpretation
—  Perception Properties Demonstrate the effect of
] o human understanding with the
— Cartographic Communication use of different visual Brainstormin
c N Process variables &
artographic | _ . ) ] ) ; ;
2. Design Symbol Design Design the map graphics using Group Discussion 0
—  Visual Variables colors, text, symbols, and Exercise
) visual variables.
— Understanding Color ]
. Emphasize the use of Map
— Typography Design graphics to communicate with
— Map Layout map user
Prepare the various types of
well-designed map balancing
all map layout elements
. Understand how the earth's
— Concept and definitions f .
eatures are projected on a 2D Lecture
— Map Projection Classification surface. . .
Map Projection L Brainstorming
3 and Sheet — Scale Factor Understand Map projection ) 7
Numbering — UTM and MUTM system used in Nepal for Exercises
Sheet Numbering: Small and different types of Map Group Discussions
L cet Iumbering: Small an Able to Number and index the
arge Scale in Nepal .
topographic map sheets
— Conventional map-making Interactive
4 Map Making process Differentiate the map-making Presentations 4
Process — Digital Map Making Process and dissemination process Task
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. i i how t
Concept and Definitions G.am an idea on how to .
simplify large-scale spatial Interactions
Ma.p . Conceptual and Graphic database to visualize in small ) 2
Generalisation Generalisation scale, while maintaining Demonstration
Guidelines of Map Generalisation essentllal. features and
readability.
Thematic Data and
Framework/Foundation Data . L
o o develop skills in designing
QualltaFlve and'Quantltatlve Data different types thematic maps,
and their Mapping by selecting appropriate Interactive
. . ; symbols, colors, and legends
Thematic Data Megsurement Scales: .Nomlnal, that onhnee the mans clarit Lectures 4
Visualisation Ordinal, Interval, Ratio -© p Y
Different Types of Thematic and readability. Presentations
Maps: Choropleth, Dot Density, |~ ¢xplore the use f)f GIS and
Proportional Point Symbol, other technological tools in the
Chorochromatic, flowline, Isopleth| ~ Production of thematic maps
— Atlas basic
— Learn about various web
_ . . mapping technologies and
Types of Web Map: Static, i
D}}//lr)lamic Interac t?ve platforms (e.g. OSM Mapbox, Interactions
7 Web Collaborative and Real Time Google Maps APL Demonstrations 2
Cartography — Capable of . d
— Exploring open software and data Vi?l)l zn;g f/zlrli\(])fsugft:n Group work
visualization: Google, QGIS, OSM & .
formats across multiple
platforms.
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Press, 2011. LMTC Library Accession No. 910.285 Bur-p

Lloyd, C.D.,Spatial Data Analysis- An Introduction for GIS Users, Oxford University Press, 2010 . LMTC
Library Accession No. 910.285 LLO-s

Korte,G.B.,et.al, The GIS Book, Cengage Learning India Pvt. Ltd., 2001. LMTC Library Accession No.
910.285 Korte-g

Elements of Cartography, H. Rabison

Cartography for Mapping, Rabin Kaji Sharma

Cartography Visualization of Geospatial Data, Menno Kraak & Ferhan Ormeling
Basic Cartography Vol I, International Cartographic Association
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Model Questions

Section A: Objective Questions (5*1=5)

1. Open street Map is an example of which web map
a. Static Map
b. Collaborative map

¢. Multimedia map
d.Real map

2. The line surrounding the body of map is called:

a. Frame line
b.Neat line
c.Border line
d.Margin line

3. Transverse Mercator &t projection system & ?

a. Conformal
b.Equivalent
c. Equidistant
d.None of the above
4. Which of the following is not visual variable?

a. Position
b. Text
c. Form
d. Size
Section B: Short Questions (1*4=4)

1. What do you understand by Map Generalization? Differentiate Conceptual and Graphic Generalization.
Map generalization <5 TR 7 \3""%; {1 Conceptual T Graphical generalization%?ﬁlﬁ I E] SUTE

‘Iié q |
Section B: Short Questions (1%4=4)
1. Describe any five methods of Thematic Visualization.

Thematic data visualization T ;ﬁ ie fafeeed! SEdH qui T@'ﬁ I
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Module XI: Advanced Surveying Techniques
JSTL 411

Introduction

This module has been developed for partial fulfillment of Junior Survey Training (In-Service) Course. This
module has been developed to enhance knowledge, and theoretical and practical skills related to advanced
surveying techniques and methods, including GNSS survey, RTK surveying, LiDAR survey, Gravimetry,
Geodetic Positioning, Elementary Geodesy, and Datum Transformation.

Objectives
Upon the successful completion of this Module, the participants will be able to:

e Acquiring knowledge of Geodetic Positioning (Triangulation, Trilateration, Resection and
Intersection)

e Understand the basic concept of Elementary Geodesy, Gravimetry survey and Gravimeters
o  Acquire knowledge of LiDAR survey, GNSS survey, RTK survey, and applications.

e Understand Datum Transformation.

Training Details

Approach of Instruction: Lecture, Group Discussion, Presentation, and Field Visit.
Duration of the Course: 3 Weeks
Sessions per day: 4 Sessions (Sunday to Thursday)

3 Sessions (Friday), 1 hour and 30 minutes each session

Total Number of Sessions: 69 Sessions

Evaluation Criteria:

Evaluation of this Module is conducted based on:
e Module End Written Exam
e Practical Exam
e Project Work

o Internal Assessment, Attendance, Discipline

Attendance Requirement:
Continued 7 days of absence (except for some unavoidable condition) will disqualify the candidate for the

completion of the course
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Course Content
Part A: Theory [34 Sessions]

1.

Control Survey [5]
1.1 Triangulation

1.1.1  Definition, Purpose, Scope, Classification of Triangulation Network, Different
Orders of Triangulation and their Specifications

1.1.2  Types of Figures, Strength of Figure, Types of Control stations, Triangular
misclosure

1.1.3  Spherical triangle, Spherical excess
1.2 Trilateration

1.2.1 Definition and Principles, Purpose, Instruments to be Used, Method of Observation
and Recording

1.2.2  Comparison of Triangulation and Trilateration, Advantages and Disadvantages
1.3 Theodolite Resection and Intersection

1.3.1 Definition and Principles, Purpose, Method of Observation and Recording,
Advantages and Disadvantages

Elementary Geodesy [6]

2.1 Figure of the Earth

2.2 Different Terms Used in Geodesy (Geoid, Ellipsoid, Geoid Undulation, geodetic datum,
Deflection of Vertical, Equipotential Surface, Laplace Station, Convergence of Meridian)

2.3 Geometry of Ellipsoid, Characteristics of Different Ellipsoids; Reference Ellipsoid, Geoid,
Geodetic coordinates (Geographic and geocentric) and projected coordinates

2.4  Coordinate Transformation: Rectangular to Geodetic coordinate system and vice-versa

2.5 Height systems (Geodetic height, Orthometric height, Dynamic Height, and Normal
heights)

Gravimetry survey [2]

3.1 Introduction to Gravity, Gravimetry, Gravimeter Instruments, and its principle
3.2 Data acquisition, processing and analysis, its scope and applications

LiDAR survey [2]

4.1  Introduction to LiDAR surveying and its principle
4.2 Components, Applications, and Use

Basics of GNSS surveying [5]

5.1  Introduction to GNSS, History, Development, Different components, Types of navigation
system: GPS, GLONASS, Galileo

5.2 Basic principles of GNSS positioning

5.3 Satellite orbits, types of orbits, Kepler’s law

5.4 GNSS Signals and frequencies: Pseudo range, Code (P, C/A), Carrier frequencies (L1, L2),
data massage

5.5 Components of GNSS system and Segments
GNSS positioning Techniques [3]

6.1  Signal Propagation
6.2  Positioning Techniques: Static, Kinematic
6.3  Real-time Kinematic (RTK)
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10.

11.

12.

Accuracy, Errors in GNSS and GNSS applications [3]
7.1  Accuracy and Precision in GNSS
7.1.1  Sources of GNSS errors: Ionospheric, Tropospheric, Multipath
7.1.2  Error Mitigation Techniques and Quality Control
7.2 GNSS applications

Continuously Operating Reference Stations (CORS) [2]

8.1 Introduction to CORS network, its Function and Importance
8.2  Data collection, and distribution from CORS

UAYV survey [3]

9.1 Introduction to UAV, and its application
9.2  Components and types, GCPs, and Operating UAV in Nepal: legal procedures

Basics of Astronomy [3]

10.1 Definitions of Astronomical Terms
10.2  Coordinate system in astronomy
10.3  Concept of time, applications in field astronomy

Part B: Case Study: Field Visit [8]

11.1 Geodetic Observatory Station Visit
11.2  Group Task
11.3  Group Presentation

Part C: Field works and lab/classroom exercises [22]

12.1 LiDAR data acquisition, data processing, and data analysis
12.2  GNSS Data Acquisition

12.2.1 Survey Planning and site selection

12.2.2 Field procedures for GNSS data collection

12.2.3 GNSS receiver setting and configurations
12.3 GNSS data processing

12.3.1 GNSS data formats

12.3.2 Post processing techniques

12.4 Datum transformation, transformation parameters
12.5 Field procedures, mission design, outputs of UAV survey
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Further breakdown of the allocated time and method of evaluation is given in the following table:

Time
Marks allocated
Activities Allocated Description
for evaluation
(Sessions)
Direct supervision by
Theory Class room lectures 34 the instructor in the -
class
Practical
Exercises/ ) Supervised by
Supervised 22 ) ) -
Project instructors in class
Work
. S Total marks: 60
. Comprises subjective
Exam Final exam 2 o _ Subjective: 40
and objective questions
Objective: 20
Practical exam 3 Practical Exam 20
Case Study and Presentation 8 To be presented in class 10
Lab Assignments, Home Assignments, Attendance and Discipline 10
Total 69 100

***Note : Subjective exam will be of 2:30 Hrs. and Objective exam will be of 30 Mins.***

Further breakdown of question weightage is given in the following table:

Objective Question Subjective Question
Chapter Short Questions Long Questions
Number of Marks Number of Marks Number of Marks
Questions (20) Questions (24) Questions (6)
(Attempt All) (Attempt Any Six) (Attempt Any Two)
1 2 2*]1 1 1*4 - -
2 2 2*]1 1 1*4 - -
3 2 2*1 1 1*4 - -
4 2 2*1 1 1*4 - -
5 2 2*1 1 1%4 1 1*8
6 2 2*1 - 1 1*8
7 2 2*]1 - 1 1*8
8 2 2*]1 1 1*4 - -
9 2 2*1 1 1*4 - -
10 2 2*1 1 1*4 - -
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11 - - Case Study/ Presentation
12 - - Field Related Assignment/ Presentation
Total 20 20 8 24 3 16
Detail Curriculum
q q q Learning Session
S.N Topics Sub-Topics Learning Outcomes Activities Hour
— Triangulation
; c 'S —  Trilateration Understand concepts on Lecture 5
. ontrol Survey . . Trilateration, triangulation I ;
- ’ 4 nteractions
Theodolite Resection and resection and intersection.
Intersection
Assess basic concepts of
Figure of the earth.
— Figure of Earth Understand the terms used
Terms used in Geodesy in Geodesy
Geometry of Ellipsoid, its Undersyand ellipsoid, its
. properties. Lecture
Elementary characteristics 6
2. . Grasp the fundamentals of .
Geodesy Conversion of Rectangular to . . Interactions
) ] conversion of coordinate
Geodetic coordinate system and
. system
Vlc.e-versa. Acquire knowledge on
Height System different height system, text,
symbols, and visual
variables.
) . Acquire knowledge on
- Introduction to Gravity, L .
. . Gravitational force, gravity
Gravimetry, Gravimeter ) )
) and laws related to it. Presentations
Gravimet mstruments Grasp the fundamentals of :
3 ravimetry ) Principle of Gravimetry ) P Interactions 2
Survey ) o height systems .
- Gravimetry Data acquisition, ) Exercise
. . Understand Gravimetry and
processing and analysis . .
L gravimeters and their scope
Scope and application L.
and applications
. . . h i i
. Introduction to LiDAR surveying Ur.lde.rstand the basic Presentations 5
4 LiDAR survey o ) ) principles and components of] Task
Principles of LIDAR operation LiDAR systems.
. Grasp the fundamentals of
Introduction to GNSS . .
. GNSS, and its principle
Principle of GNSS Understand satellite orbit
nderstand satellite orbits, i
Basics of GNSS Satellite orbits, Kepler’s law . . Presentations 5
5 S . their types, Kepler’s orbit .
urvey GNSS signals . Interactions
and orbital elements
Components of GNSS system, .
Acquire knowledge on GPS
and segments .
signals
6 GNSS Positioning Signal Propagation and errors Grasp the fundamentals of Presentations 3
Techniques Positioning Techniques: Static, propagation of signal and Interactions
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Kinematic
Real-time Kinematic (RTK)

errors associated to it.
Understand different

positioning techniques
Acquire knowledge on RTK

Acquire knowledge on

Agcuracy, Errors Accuracy, errors and precision in accuracy, errors and Presentations
7 in GNSS and GNSS ision in GNSS Interactions
L. recision in
GNSS applications GNSS applications p
Learn GNSS applications
Introduction to CORS network Grasp the fundamentals of
Function and importance of CORS
Continuously CORS Understand its functions and |  Presentations
8 Operating Data collection and distributi its import
Reference Stations ata collection and distribution 1ts importance Interactions
(CORS) from CORS Acquire knowledge on data
Establishing and managing a collection and distribution of
CORS network CORS
. . Grasp the fundamentals of
Introduction to UAV, and its
. UAV survey
applications . Presentations
Understand its components
9 UAY survey UAYV components and types, .
. . and types, GCPs and Interactions
GCPs and operating UAV in . . .
operating UAV in Nepal: its
Nepal: legal procedures
legal procedures
Grasp the fundamentals of
. ) astronomical terms
Definitions of Astronomical terms .
) i Understand coordinate Presentations
Basics of Coordinate system in Astronomy )
10 ) S system in Astronomy .
Astronomy Concept of time, applications in . Interactions
Acquire knowledge on
field astronomy . ..
concept of time, applications
in field astronomy
References

Surveying (Volume 1 and 2) by K.R. Arora: Rajons Publication Pvt. Ltd.

Surveying (Volume 1 and 2) by Dr. B.C. Punmia, Ashok Kumar Jain, Arun Kumar Jain, Laxmi Publication
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Triangulation Instruction Book, Survey Department of Nepal

GPS Theory & Practice, B. Hofmann, J. Collion et al
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Model Questions

Section A: Objective Questions (5*1=5)
1. Which of the following best describes geodesy?
a. The study of the shape, size, and gravitational field of the Earth
b. The study of rocks and minerals
c. The study of weather patterns
d. The study of oceanography

2. Which of the following is the European Satellite System?

a.GPS
b.GLONASS
¢. GALILEO
d.NAVIC

3. Which of the following segments is responsible for the health of the satellites?

a. Space Segment
b.Control Segment
c. User segment
d.High segment

4. Which of the following statements is false about geoid?

a.It is an equipotential surface

b.It is a physical model of Earth’s figure

c. It is a mathematical surface for positioning on the surface of the Earth
d. It serves as a reference for height determination

5. Which of the following statements is true?

a. In prograde orbits, the satellite travels in the opposite direction as the rotation of the earth
b.In retrograde orbits, the satellite travels in the opposite direction as the rotation of the earth
c. Prograde orbits are the least common orbits

d.Retrograde orbits are the most common orbits.

Section B: Short Questions (2%4=8)

Answer any Two of the following

1. Describe Kepler’s law of planetary motion. Kepler # law of planetary motion H T Tlﬂﬁ?[l

2. What is orthometric height? How is it different from Geometric height? Orthometric height T &6
RENGRNEY AT Geometric height =<1 Y Bl S, Jooid T@?{ |

3. Differentiate between Geoid and Ellipsoid. Geoid T Ellipsoid HI HH A T@'{{I

Section C: Long Questions (1*8=8)

Answer any One of the following questions (aeet wea % ¢ warent s fagamn)

1. Convert rectangular coordinates (x, y, z) to geodetic coordinate (r, 6, A). Rectangular coordinate (X, y,
Z) IES geodetic coordinate (r, 0, A) HT Fﬂ‘gﬁ'&[l

2. What is GNSS? Write the principle of GNSS measurements. What are the error sources of GNSS
measurements? (GNSS W&l % 717 GNSS measurements 1 [4gd % @17 GNSS TWETHT AfHT

HAAGE & & §1?
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Module XII: Cadastre
JSTL 412

Introduction

This course is developed as a module for partial fulfilment of Junior Survey Training Local Level/Province
Course. This module includes the core concepts of cadastral surveying. The course provides insights of
cadastral survey methods from analogue to digital together with techniques ranging from compass surveys
to cutting-edge GNSS technology. With various tools and technologies, the course provides the
methodology to carry out cadastral survey and data updating and record maintenance both in conventional
and digital environment.

Objectives
Upon the successful completion of this Module, the participants will be able to:

e Develop and understand the concepts and principle of cadastre.
e Acquire knowledge on analogue and digital cadastral survey.
e Construct Knowledge on institutional and legal provisions regarding cadastre.

Training Details

Approach of Instruction: Lecture, Indoor Practical Classes, Outdoor Practical Classes
Duration of the Course: 3 Weeks
Sessions per day: 4 Sessions (Sunday to Thursday)

3 Sessions (Friday), 1 hour and 30 minutes each session

Total Number of Sessions: 69 Sessions

Evaluation Criteria:

Evaluation of this Module is conducted based on:
e Module End Written Exam
e Practical Exam
e Project Work

o Internal Assessment, Attendance, Discipline

Attendance Requirement:
Continued 7 days of absence (except for some unavoidable condition) will disqualify the candidate for the

completion of the course

Course Content
Part A: Theory [36 Sessions]
Theory [36]

1. Introduction and Basic Concepts [6]

1.1 Definition, concept and Importance of Cadastral Survey
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2.

3.

4.

CwN bk wio

Historical Background of Cadastral survey

Principle of Cadastral Survey

Types of Cadastral Survey (In terms of Objective, Technology)

Concept of Sporadic and Systematic Cadastral survey

Cadastral Survey Technological Evolution (Chain Survey to Lidar Survey in Nepal)
Parcel and Boundary

Parcel Numbering

Cadastral Documents: Cadastral map, Field Book, Plot register, Land Ownership
Registration Book (Shrestha), Title Document (Purja) etc.

1.10  Application and use of Cadastre
Cadastral Survey Methods [6]

2.1

22
23
24
25
2.6
2.7

2.8

Analogue Method

2.1.1  Chain Survey
2.1.2  Compass Survey
2.1.3  Plane table Survey

Introduction and Application of Digital Method
Total station

Photogrammetry/Remote Sensing

GNSS method (RTK)

UAYV Method (Photogrammetric Method)
Hybrid method

Comparison )Principle, Application, Use and Impact( of different methods

Cadastral Survey Procedure [8]

3.1

32

3.3

Preparation for cadastral survey

3.1.1 Need Assessment for Cadastral Survey
3.1.2  Notification Process and public awareness
3.1.3  Formation of Cadastral Survey Team

Cadastral Survey and Mapping Process

3.2.1 Analogue (Plane table and accessories, plane table setting, surveying and mapping,
inking maps, area computation and validation, field book and other necessary
documents preparation.

3.2.2  Digital (Tools and access for data collection, standardization and calibration, parcel
boundary survey and measurements, sketching, data download and preprocessing,
map making with appropriate application, database preparation, field book, and
other documentation)

Land registration Process

3.3.1 Preparation and issue of land title (Land registration Ownership Certificate)
3.3.2  Arrangement for addressing incomplete task

3.3.3 Handover of Map and Documents

3.3.4 Verification Process of New Records with existing

Business Service Delivery at Survey Office [2]

4.1
4.2
43
4.4

foraa
[EaEARCIR TN
o uhra i @fvga |
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45  FET GUR
4.6 ST T Sredr Meree

5. Legal Framework [6]
51 SO AW S= YA, R09% a9 FawaEwt 04s
5.2 O AT W qAT T ST AGANGE Gy Ha e, R0 9
53 Tefea yomelt Arha STameR! AT 99T S YIES qreed 99 v, FaieEr 2060
54  9-STAN UT J00E , -STANT FAAER R00%, I-START HREHA HA-adT HaREeEe

rRozq

55 WM gAE SIHWT (Unmanned Aerial Vehicle) #rha fefsear frammdt i d=mem
fafer 3012

56 Riea rammdsd = &ty (Digital Cadastral Standard Operation Procedure,,SOP)
rozq

57 ISsA® SAB] ST qeacg MR |, 3066
58 FvgAe AW WG @fd HUBT SABT AAN(E T GHEATAT T qeE-g e 3069

6. Institutional Framework [2]

6.1  Concerned Ministry
6.2  Survey Department, Department of Land Management and Archived
6.3 District Survey Offices and Land Revenue Offices

6.3.1 Update section
6.3.2  Surveying and Mapping Section
6.3.3  Special Survey Offices

6.4  Role of Province government and local government
0.5 Land management and land issues related Commissions
7.  Archiving Cadastral Documents and Updating [2]

7.1  Map tracing, Digitization

7.2 Parcel Fragmentation and integration

7.3 Parcel history maintenance; Field Book, Plot register, Kittakat Trace etc.
7.4 Concept of Index map, File map, parcel map etc.

7.5  Parcel delineation; Process and technique archiving of Cadastral Documents

8. Land Information System [4]

8.1  Introduction to LIS, Components, Importance, and Applications

8.2  Introduction, Application, Importance and use of NeLIS and Merokitta
8.3  Introduction, Application, Importance and use of LRIMS and PAMS
8.4 Introduction to SAEx, Parcel Editor etc.

Part B: Practical [28 Sessions]

9. Process of cadastral map and documents preparation [24]
9.1  Use of Cadastral Application Software: SAEx, Parcel Editor, NeLIS, Merokitta
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9.1.1 Geodatabase Preparation
9.1.2  Scanning
9.1.3  Georeferencing
9.1.4 Scaling
9.1.5 Digitization
9.1.6  Documents Preparation and Printing
9.2  Map Layout and Printing
9.3 Updating and Maintenance
9.4  Checking Error and Completeness
9.5 Topological Validation
9.6 Record Preparation

9.7 Observation, Case study, Focused Group Discussion-FGD, and Role plays Technique
10. Field Parcel Demarcation (fheg @is) [4]

Further breakdown of the allocated time and method of evaluation is given in the following table:

Time Allocated Marks allocated for
Activities Description
(Sessions) evaluation
Direct supervised by
Theory Classroom Lectures 36 ) . -
instructor in the class
Practical ) Supervised by instructors
Supervised 28 _ -
Exercises in class

_ ) o Total marks: 60
) Comprises with subjective o
Exam Final exam 2 Subjective: 40

and objective questions o
Objective: 20

Lab Exam 20
Revision and Presentation 3
To be presented in class 10
Lab Exercises, Home Assignments and Discipline 10
Total | 69 | - 100

***Note : Subjective exam will be of 2:30 Hrs. and Objective exam will be of 30 Mins.***
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Further breakdown of question weightage is given in the following table:

Chapter Objective Question Subjective Question
Short Questions Long Questions
Number of Marks Number of Marks Number of Marks
Questions (20) Questions 24) Questions (16)
(Attempt All) (Attempt Any Six) (Attempt Any Two)
1 2 2*1 - - 1 1*8
2 3 3*1 1 1*%4 -
3 3 3*1 - - 1 1*8
4 3 3*1 - - 1 1*#8
5 2 2*1 1 1*4 - -
6 3 3*1 2 2%4 - -
7 2 2*1 2 2%4 - -
8 2 2*1 2 2%4 - -
Total 20 20 8 24 3 16
Detail Curriculum
S.N Topics Sub-Topics Learning Outcomes Lea_rl}iflg Session
Activities Hour
Definition, concept and Importance of]
Cadastral Survey
Historical Background of Cadastral
survey
Principle of Cadastral Survey
Types of Cadastral Survey (In terms | — Understand the
of Objective, Technology) principle,
Concept of Sporadic and Systematic | — origin and theory
Cadastral survey behind cadastre Exercise
L. Introduction and Cadastral Survey Technological — Assess basic Interactions 6
Basic Concepts Evolution (Chain Survey to Lidar concepts of cadastre .
Presentation
Survey in Nepal) and its types.
Parcel and Boundary — Develop theory on
Parcel Numbering different types of
Cadastral Documents: Cadastral map, archiving
Field Book, Plot register, Land
Ownership Registration Book
(Shrestha), Title Document (Purja)
and other related documents
Application and use of Cadastre
Analogue Method — Understand the types
Chain Survey of cadastral survey.
Compass Survey — Knowledge on Presentation
Cadastral Survey Plane table Survey trends and Exercise 6
2. Methods Introduction and Application of technology. .
.. . . Interactions
Digital Method — Explain the different
Total station principle behind the
Photogrammetry/Remote Sensing technology.
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GNSS method (RTK)

UAV Method (Photogrammetric
Method)

Hybrid method

Comparison (Principle, Application,
Use and Impact) of different methods

Preparation for cadastral survey
Need Assessment for Cadastral
Survey

Notification Process and public
awareness

Formation of Cadastral Survey Team
Cadastral Survey and Mapping
Process

Analogue (Plane table and
accessories, plane table setting,
surveying and mapping, inking maps,
area computation and validation, field
book and other necessary documents
preparation.

Understand and
apply the concept of
cadastral survey
Learn professional
and societal

Digital (Tools and access for data norms, values and Presentation
Cad;:zzzhlsl:é‘vey collection, standardization and human behavior on Exercise 8

calibration, parcel boundary survey cadastre Group Discussion

and measurements, sketching, data Embrace

download and preprocessing, map professionalism in

making with appropriate application, practice through

database preparation, field book, and understanding and

other documentation) execution.

Land registration Process

Preparation and issue of land title

(Land registration Ownership

Certificate)

Arrangement for addressing

incomplete task

Handover of Map and Documents

Verification Process of New Records

with existing)

Understand and

Foreqa apply the concept of

fabiTeh <, gt KED cadastral surv.ey Presentation
Delvery o sarvy | (P T a7 SRRSO b |2

. . and societal norms,
Office s ’ g_& W’ TR B values and human | Group Discussion
TI\:WRT S e Taerad behavior on cadastrel
> Embrace
professionalism

ST AT o= ﬁ?, 098 T Understand major Case Studics
Legal Framework e ?oic provisions . 6

T A S qAT TFAT AT of the acts and Presentation

AgATF gy FefreT, 2059 directives.
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feforeet yorett A T
ATIAEET TAT ST T9TEe G
Jar yare. et R06s
-JUINT UT 068, -FTIRT
FEmmEel 3069, -SHART HEHH
FFaaT FHifwET 2059
HFEI'(%H %Tﬂ'% REZUl (Unmanned
Aerial Vehicle)ﬂT%ch Rfea frammd|
H AT & R00e

fefee Frammdie d=mew Bty
(Digital Cadastral Standard Operation
Procedure,,SOP) Rog q

MSsa® &AHT AT qearea

— Recognize the

significance of

Rules and
regulations in
fostering
professionalism.

Knowledge on
regulations, norms
and acts

Concerned Ministry

Survey Department, Department of
Land Management and Archived
District Survey Offices and Land
Revenue Offices

Grasp the
fundamental
concepts, principles,
functions, and roles

. of different
Lo Update section L Interactions
Institutional S . d Mappine Secti organization. 2
Framework urveying and Viapping section Knowledge of Presentations
Special Survey Offices
. organogram.
Role of Province government and . .
Efficiently organize
local government
tasks and resources
Land manage.mnnt and land issues to achieve
related Commissions .
organizational goals.
Map tracing, Digitization
Parcel Fragmentation and integration )
. & ) g Identify the gap
Parcel history maintenance; Field . .
R . between existing Interactive
Archiving Cadastral Book, Plot register, Kittakat Trace etc. cadastre svstem
re system.
Documents and Concept of Index map, File map, 7 SYSH Lectures 2
Undatin Recognize different .
p g parcel map etc. i _ Presentations
. medium of updating
Parcel delineation; Process and
. .. cadastre.
technique archiving of Cadastral
Documents
Introduction to LIS, Components, .
o Develop effective
Importance, and Applications
. L and enhance
Introduction, Application, Importance .
. computer abilities. Exercise
Land Information and use of NeLIS and Merokitta . 4
S Improve digital tools .
ystem Presentation

Introduction, Application, Importance
and use of LRIMS and PAMS
Introduction to SAEx, Parcel Editor

etc.

and technology.
proficiency.
Enhance Self-Skill
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Model Quesltions
Section A: Objective Questions (5*1=5)
1. In cadastre Numbering of Parcel starts from? (%FIT@'HT o 7 wetare AT §797)
a. 33X ‘;Ff (North East)
b. ST U= (North West)
c.Zf&T 94 (South East)
d.zferT afSm (South West)

2. Which of the following documents not in Survey Office? (A4l HA@IHT dt AU EREEAUEIR @_ﬂ?)

a. Plot Register (Wi oree)
b.Field Book (feg o)

¢. Map (F7e)

d. Shersta (3rEdT)

3. What is the type Cadastral Survey in Nepal? (%ITHFI'aﬁ [Eas il El THTHT ?f?)

a. Sporadic
b. Systematic
c. Continuous
d. Different

4. NeLIS stands for (NeLIS el qﬁ ©49?)

Nepal Land Information System
Nepal Land In System

Nepal Land Info System

Nepal Land Intermediate System

/o o
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5. o RUBT WA g3 GBI T GreASlE T HH B2

a. ST

b. 9@ fee
c.amar

d.TE

Section B: Short Questions (2*%4=8)

Answer any Two of the following (il HET de'f K& THH AT ﬁ“{@'ﬂl )

1. What are documents needed for cadastral survey? Describe in short.
TRt T 37 -39 FNAeed] AEH TG ? GICHAT a0 THad |

2. What is UAV Cadastral Survey Method? Write down the importance of UAV survey.
UAV Tt wael & Jeqg-g? J9%! Hecd Soai@ e |

3. Differentiate between analog and digital cadastre.

Section C: Long Questions (1*8=8)

Answer any One of the following (TeTT Weq F § WHH! IR e | )

1. Describe the methods of cadastral survey in Nepal. Which aspects can be considered for effective and
quality service delivery? Elaborate.

SuTerdT FETdT YT FU T FHers 9 YATEHI T AT SIS b Hedl qEdl e
faquat fererermr e |

2. List out the acts and polices of present cadastre of Nepal. Explain what are the drawback of Land
Measurement Act 2019?

TATAH] FAHTGHT N AT@9a% O UA, FIIAee List THeM? S A9 §ig U9 R09% &l
FHHBAALNEE A0 TarE?
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Module XIII: Land Administration
JSTL 413

Introduction

This course is developed as a module for partial fulfilment of Junior Survey Training (In-Service) Course.
The course incorporates land administration systems, land tenure, ownership, rights, management
principles, land reform and land governance. The syllabus also delves into Nepal's land administration
system, legal arrangements, and policy landscape.

Objectives
Upon the successful completion of this Module, the participants will be able to:

e Understand the basic concepts and principle of Land Administration
e Understand national and international Land Administration System

e Understand the legal provisions for Land Administration in Nepal

Training Details

Approach of Instruction: Lecture, Indoor Practical Classes, Outdoor Practical Classes
Duration of the Course: 3 Weeks
Sessions per day: 4 Sessions (Sunday to Thursday)

3 Sessions (Friday), 1 hour and 30 minutes each session

Total Number of Sessions: 69 Sessions

Evaluation Criteria:

Evaluation of this Module is conducted based on:
e Module End Written Exam
e Practical Exam
e Project Work

o Internal Assessment, Attendance, Discipline

Attendance Requirement:

Continued 7 days of absence (except some unavoidable condition) will disqualify the candidate for the
completion of the course

Course Contents

Part A: Theory [34 Sessions]

1. Introduction to Land Administration [2]

1.1 Definition
1.2 Terms

1.3  Elements
1.4 Importance
1.5  Functions
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2.

3.

4.

5.

6.

Land Administration System [4]

2.1

22
23

Definition, Types of Land Administration System (LAS): (Traditional and Modern LAS),
Characteristics Features of LAS

Concepts of Land Governance

International Practices and Vision

Land Tenure, Ownership and Rights [6]

3.1
32

3.3
34
35

Land Tenure

Land Tenure System in Nepal

3.2.1 Land Tenure System in Nepal: Rakam, Jagir and Birta
3.2.2 Rakam, Jagir, Birta and Guthi Land

Guthi land and its types of Tenure Security Basic Concept of land Ownership and its Type

Basic Concept of land Rights (Including 3R)
Land Registration

3.5.1 Principles of Land Registration
3.5.2 Types of Land Registration

Concept of Land Reform and Land Management [6]

4.1
4.2
43
44
4.5

Definition and Concept

Land Reform Approaches

Land Reform Initiatives in Nepal

Concept and Definition of Land Management
Land Management Tools

4.5.1 Land Consolidation
4.5.2 Land Development
4.5.3 Land Pooling

4.5.4 Land Use Planning

Legal Provisions for Land Administration in Nepal [7]

5.1

52

Basic Concept of Policies

5.1.1  National Land Policy and Land Use Policy

Laws, Acts, Regulations, Directives, Manuals and Circulars

52.1 SO EETAT AW qEEg saaedr

522 WO TFEFET THEE) R00Y-UA-Hiedr-aar-

523 @A UF RO3Y AT AT HIATEA, R03E

524 9 FEER UT R0R9

525 & UTR033

526 ~STWTUT R03Y

527 FLHM SN <al, ST q7 oIS Iuersyr TS gFaeel (afger geme )
FHIAIT, 063

528 SN WUMEA GFERH ARIEE

Land Administration Services in Nepal [9]

6.1

Land Ownership Transfer Process in Nepal
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6.2
6.3
6.4
6.5
6.6
6.7

6.1.1  EAET, THFIA, IS, HETATHT e, TRTAHET
6.1.2  Issues of Land Registration in Nepal

Land Acquisition Process in Nepal

Land valuation Process in Nepal

Land Disputes in Nepal and Measures of Resolution
Land Market

Land Banking Initiatives

Different Tools and Approaches in Land Administration

Part B: Case Study [8 Sessions]
7. Office Visit and Case Study

7.1
7.2
7.3
7.4
7.5

Visit to Land Administration and Management Institution
Visit to Survey Offices

Case Study

Use of PAM, LRIMS for Land Records Management
Group Presentation

Part C: Practical [22 Sessions]

8. Land Records Preparation and Management [8]

8.1 ST WAETHT WANT g st gt ferad
8.2 forEd R T i
8.3 et sregws
8.4 A& fere
8.5 UH, TFHAT, I TUF
8.6 HRAHI MUT HETAIT
8.7 HIeH @, Widae «@d
9. Application of GIS Tools for Land Management [10]
9.1 Land Use Mapping
9.2 Land Pooling
9.3 Land Compensation Model

10. Parcel Demarcation@@m Using Total Station [4]

86



Further breakdown of the allocated time and method of evaluation is given in the following table:

Time
Marks allocated
Activities Allocated Description
for evaluation
(Sessions)
Class Room Direct supervision by
Theory 34 -
Lectures the instructor in the class
Practical ) Supervised by
Supervised 22 ) ) -
Exercises instructors in class
) . Total marks: 60
) Comprises subjective
Final exam 2 . . Subjective: 40
Exam and objective questions
Objective: 20
Practical Exam 3 Lab Exam 20
Case Study and Presentation ] To be presented in class 10
Lab Assignments, Home Assignments, and Discipline 10
Total 69 100

***Note : Subjective exam will be of 2:30 Hrs. and Objective exam will be of 30 Mins.***

Further breakdown of question weightage is given in the following table:

Objective Question Subjective Question
Chapter Short Questions Long Questions
Number of Marks Number of Marks Number of Marks
Questions (20) Questions (24) Questions (6)
(Attempt All) (Attempt Any Six) (Attempt Any Two)
1 2 2*1 1 1*4 - -
2 2 2*] 1 1*4 - -
3 3 3*1 1 1*4 1 1*8
4 3 3*1 2 2%*4 - -
5 4 4*1 1 1%4 1 1*8
6 4 4*1 2 2*4 1 1*8
7 1 1*1 Case Study and Presentation
8 2 2%1 Lab Assignments and Lab Exam
9,10 2 2*]
Total 20 20 8 24 3 16
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Detail Curriculum

Circulars

S.N Topics Sub-Topics Learning Outcomes kzi‘::::legs Session Hour
Definition Understand the definition,
Introduction to Terms terms and elements of Lecture
1 Land cartography 2
an Elements . . Interactions
Administration Realize the importance and
Importance functions of Land
Functions Administration
.. Understand about traditional
Definition, Types of Land and modern LAS
Administration System (LAS):
(Traditional and Modern Understand the characteristics
Land LAS), Characteristics Features features of LAS Lecture 4
2 Admsln;:z;z:tlon of LAS Understand the concept of Land| Interactions
y Concepts of Land Governance Governance
International practices and Learn_ the international practices
Vision and vision of LAS
Understand the basic concept
of Land Tenure
Land Tenure Recognize the different Land
) Tenure Systems in Nepal from
Land Tenure System in Nepal ancient time
Land Tenure, Administration of Guthi Land Understand the ba?sic concept Lectures
3 | Ownership and Basic Concepts of Land of Land Ownership and its Group 6
Rights Ownership and its Types types Discussions
Basic Concepts of Land Underst.and the concept of
Rights (Including 3R) Land Rights
Land Registration Understand the concept,
principles and types of Land
Registration System
Understand the definition and
- concept of Land Reform and
Definition and Concept Land Management .
Interactive
Concept of Land Land Reform Approaches Grasp knowledge about
4 | Reform and Land e diffe hes of Land Lectures 6
Land Reform Initiatives in 1iterent approaches of Lan
Management Nepal Reform and Land Reform Presentations
initiatives in Nepal
Land Management
Understand about different
land Management tools
Legal Provisions Basic Concept of Policies Und d the mator legal Interactive
for Land . nderstand the major lega Lectures 7
S Administration in [lse.lws’ .ACtS’N}[{ egul?tlong, Provisions f9r L.a nd
Nepal wrectives, Manuals an Administration in Nepal Presentations
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— Land Ownership Transfer
Process in Nepal —  Understand the process of

. Lo hip transfer in Nepal
— Issues of Land Registration in OWnership transter i fNepa

Nepal —  Recognize different issues of

— Land Acquisition Process in Land Registration in Nepal

Land Nepal —  Understand the land acquisition I )
an i nteractive
6 | Administration | — Land Valuation Process in process in Nepal 9
Services in Nepal Nepal —  Understand different tools and Lectures
_ . . approaches of Land
Land Disputes in Nepal Administration

— Different Tools and

Approaches in Land —  Understand the concept of Land

Administration Market and Land Banking
Grasp knowledge about Land
— Land Market and Land Banking Initiatives in Nepal

Banking Initiatives

References
Shrestha, B. L. (1999). Land Registration in Nepalese Perspective. Nepal Survey Society.

Deininger et al (2012) The land governance assessment framework, Identifying good practice in the land
sector. World bank
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Lemmen, C. and Oosterom, (2013) The Land Administration Domain Model Standard. 5th Land
Administration Domain Model Workshop 24-25 September 2013, Kualaumpur, Malaysia
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Williamson, et. al, (2009). Land administration for sustainable development: Esri academic press

ST G ARl WISE B Tadee

Model Questions

Objective
1. F-9 T GRUX EH! Farears UeHqd I @id T T GaR ars [iaarg & AHeg?

a. Land Consolidation
b.Land Ceiling
c.Land Pooling
d.Land Development

2. AT BT 9 S &al el Saee RuE 52

a. Private Conveyancing System

b. Title Registration System

c. Deed Registration System
d.Improved Deed Registration System
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3.

qf FEElR U 2039 AHER F cAfh A1 SIETT FISHET SUCABH TG TS THT 8 Hil
@H G?

a. 0 T
b. % A
c.R0 AT
d.R% A

4. GLTN#®I 9T &7 F 217

a. Global Land Tool Network
b.Geospatial Land Tool Network
c. Geographic Land Tool Network
d.Global Land Tenure Network

Section B: Short Questions (2*%4=8)

L.

What do you mean by Land Administration? Discuss about the importance of Land Administration.
SR GG 9HRT % & 2 S WG] Heed a4 TR |

What do you mean by Land Registration? Write the principles of Land Registration.

ST TAT WA & A3 2 S Edid] Mgdee qEed |

What do you mean by Land Tenure? Mention various types of land tenure systems that exist in Nepal.

I-GFIY A % SA375? TAHT ghT [ THRHT I-qFerg X Ioold T{ara?

Section C: Long Questions (1*8=8)

1.

Define Land Acquisition and Land Valuation. Mention various problems that exist in Land Valuation
in context of Nepal and write the measures of solution.

S W qAT S HedTdh ! AT [TaE? TaerH ST Hedidwd W SREuET [@e aHeee
Jeer@ T GHIIFH STIEE AGRTE?

a. What do you mean by Land Registration? Write the principles of Land Registration.
ST T WA & A3 2 S gdid! Mgledee qE@ed |

b. Define Guthi Land. Describe the process of administration of Guthi Land in Nepal.
& ST AT [T | ST qET ST YeEEsh! YRR A v TR |

What do you mean by Land Tenure? Mention various types of land tenure systems that exist in Nepal.

A-GF WA % S(oieg? TATHT @ehT [0 TR 4-9Fae a Jocid TH8q?
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Module XIV: Engineering Survey
JSTL 414

Introduction

This course is developed as a module for partial fulfilment of Junior Survey Training Local Level/Province
course. This comprehensive module is tailored to equip junior-level participants with both theoretical
insights and hands-on expertise in the field of engineering survey. In this course participants will explore
various aspects of different engineering tasks, layout strategies, and construction survey procedures.

Objectives
Upon the successful completion of this module, the participants will be able to:

e Understand the basic concepts, principles and process of engineering works.
e Acquire knowledge on construction survey and layout of different types of engineering works.
e Familiar with the applications of engineering survey.

Training Details

Approach of Instruction: Lecture, Indoor Practical Classes, Outdoor Practical Classes
Duration of the Course: 3 Weeks
Sessions per day: 4 Sessions (Sunday to Thursday)

3 Sessions (Friday), 1 hour and 30 minutes each session

Total Number of Sessions: 69 Sessions

Evaluation Criteria:

Evaluation of this Module is conducted based on:
e Module End Written Exam
e Practical Exam
e Project Work

o Internal Assessment, Attendance, Discipline

Attendance Requirement:
Continued 7 days of absence (except some unavoidable condition) will disqualify the candidate for the

completion of the course

Course Content
Part A: Engineering Survey [43 Sessions]
Theory [43]

1. Introduction to Engineering survey [1]

1.1  Introduction: Definition, Importance, Purpose, Applications

2. Relief Representation [2]

2.1  Contour
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2.1.1 Definition and terms: Contour interval, Horizontal equivalent, Contour gradient
2.1.2  Characteristics of contours
2.1.3  Use of contour maps

Brief introduction of spot height, Hill shading, Layer tinting, Hachures, Rock drawing

Area and Volume Calculation [4]

3.1

32
3.3
34

Area of irregular figure: Average-ordinate rule, Mid-ordinate rule, Trapezoidal rule,
Simpson rule, Area by co-ordinate,

Area determination by graphical method: By square grids, By planimeter,
Determination of earthwork volumes: By contour maps, By section (one level section)
Numerical problems

Route Surveying [9]

4.1

42
43
4.4
45

Curves

5.1
52

53
54

Introduction

4.1.1 Definition, Purpose

4.1.2  Field Procedure: Planning, Reconnaissance, Preliminary survey, Location survey,
Construction survey

4.1.3 Concept of L-section and X-section

Road survey: Introduction, Different terms used and Field procedure

Bridge survey: Introduction, Different terms used and Field procedure

Irrigation and water supply survey: Introduction, Different terms used and Field procedure
Transmission line survey: Definition, Types, Importance, Different terms used, Field
procedure

9]
Introduction: Definitions, Types of curves
Circular curve

5.2.1 Radius and degree of Curve, Elements of simple circular curves

5.2.2  Methods of setting out: Tape method, Method of offset from the chord produce,
Tape and theodolite method, Two theodolite method, Total station instrument
method,

5.2.3 Problems in setting out curve

Transition Curve: Brief introduction, Superelevation
Vertical Curve: Brief introduction, Gradient and Slope

Hydropower Survey [4]

6.1
6.2
6.3

Introduction: Definitions, Components, Different terms used in hydropower survey
Field procedure: Planning, Reconnaissance, Monumentation, Detailing
Canal survey: Alignment, Gradient determination, L-Section and X-Section data capturing

Hydrographic Survey [3]

7.1
7.2
7.3
7.4
7.5

Introduction

Different terms used in hydrographic survey

Provision of control [Horizontal and Vertical]

Bathymetric techniques

Methods of discharge measure: Bucket method, Area Velocity method, Weir method, Salt
dilution method

Mining and Tunnel Survey [2]

8.1

Introduction: Definitions, Different terms used in mining
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8.2 Surface and underground Surveying
8.3  Basics of tunnel surveying
8.4  Instruments used for mining

8.5  Concept of geological, geomorphological and mineral maps and symbols

9. Building Design and Survey [2]

9.1  Basic terms and components of a building and construction
9.2  Large scale mapping for building design

9.3  Selection and Demarcation of Building Site

10. Setting out Survey [2]

10.1 Introduction

10.2 Techniques of setting out

10.3 Concept of as built drawings

11. Survey Management [5]

11.1 Understanding terms of reference (TOR), Technical standards, Specification, costing
11.2  Basic concepts and introduction of safety management
11.3 Care and precautions to be taken during field surveys
11.4 Professional ethics and code of conduct of surveyor

Part B: Practical [16]

12. Hydropower Visit [4]
13. Use of AutoCAD [6]:

13.1 Plot coordinates, Contour plotting, Alignment, Profile and cross-section, Create map layout

14. Basic Structure Design using AutoCAD [6]

Further breakdown of the allocated time and method of evaluation is given in the following table:

Time Allocated Marks allocated
Activities Description
(Sessions) for evaluation
Classroom Direct supervision by the
Theory 43 ) ] -
lectures instructor in the class
Practical . Supervised by instructors
Supervised 16 _ -
Exercises in class
. L Total ks: 60
] Comprises subjective and ot marks
Final exam 2 . . Subjective: 40
Exam objective questions
Objective: 20
Practical exam 2 Lab exam 20
Case Study and Presentation 6 To be presented in class 10
Lab Exercises, Home Assignments and Discipline 10
Total 69 100

***Note : Subjective exam will be of 2:30 Hrs. and Objective exam will be of 30 Mins.***
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Further breakdown of question weightage is given in the following table:

Subjective Question
Objective Question - .
Chabter J Q Short Questions Long Questions
P Number of Marks Number of Marks Number of Marks
Questions (20) Questions 24) Questions (16)
(Attempt All) (Attempt Any Six) (Attempt Any Two)
1 2 2*1 - - - -
2 2 2*1 1 1*4 - -
3 2 2*1 - - 1 1*8
4 3 3*1 - - 1 1*8
5 3 3*1 - - 1 1*8
6 2 2*1 1 1*4 - -
7 1 1*1 1 1*4 - -
8 1 1*1 1 1*4 - -
9 1 1*1 1 1*4 - -
10 1 1*1 1 1*4 - -
11 2 2*1 2 2%4 - -
12 .
3 Computer Practical Exam
T Case Study
Total 20 20 8 24 3 16
Detail Curriculum
. . . Learning .
S.N. Topics Sub-Topics Learning Outcomes Activities Session Hour
— Understand the fundamental
definitions and purposes of )
Introduction to engineering surveys. Interactive
1 Engineering — Introduction: Deﬁnitipn, Purpose, | — Recognize the critical role Lectures 1
Survey Importance, Applications these surveys play in the Presentations
planning, design, and
construction of engineering
projects.
— Learn about the various
Cont methods of relief
— Lontour representation.
* Definition and terms: Contour P .
interval, Horizontal = Understand the contour Interactive
Relief equivalent, contour gradient interval, hor‘izontgl equivalent Lectures
2 Represeil tation +  Characteristics of contours and contour gradient. Presentations 2
*  Use of contour maps — Understand the principles and ]
— Brief introduction of Spot Height, characteristics of contouring. Exercise
Hill shading, Layer Tinting, — Learn the various methods of
Hachures, Rock Drawing locating contour.
— Identify the uses of contour
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Area of irregular figure: Average-
ordinate rule, Mid-ordinate rule,
Trapezoidal rule, Simpson rule,
Area by co-ordinate,

Understand and apply the
average-ordinate rule, mid-
ordinate rule, trapezoidal rule,
and simpson's rule for

d nation b hical calculating the area of Interactive
Area and Volume Area determination y graphica irregular shapes. Lectures 4
3. Calculation method: By square grids, By )
planimeter Lgarn how to df:termme areas Exercise
o using square grids and
Determination of earthwork planimeters.
volumes: By contour maps, By )
section (one level section) Understand different methods
) of determining earthwork
Numerical problems volumes
Introduction Understand the fundamental
- Definition, Purpose principles and objectives of
. Field proc;: dure: Planning route surveying in engineering|
' : ning, . eludi
Reconnaissance, Preliminary prOJect§, tne uding roads,
. transmission, etc.
survey, Location survey,
Construction survey Learn systematic approaches
* Concept of L-section and X- to planning route surveys,
section starting with reconnaissance
Road Survey: Introduction, to gathde.r 1n1;[}11a1 da;a and Interactive
Different terms used and Field giglciifinlgil arrl(()iul% cation Lectures
9
4. Route Survey procedure surveys. Presentations
Bridge Survey: Introduction, . ]
Different terms used and Field Learn the L-section and X- Exercise
rocedure section analysis in route
P survey.
Irrigation and Water Supply Understand the concept of
Survey: Introduction, Different road. bridee and irri ftion
terms used and Field procedure > bridge a g
survey in engineering
Transmission Line Survey: projects.
Definition, Types, Importance, Learn the fundamental
Different terms used, Field
rocedure concept of canal and
P transmission line survey.
Introduction: Definitions, Types
of curves
Circular Curve Understand the fundamental
* Radius and degree of curve, concept and types of curves.
lCElll;r]réesnts of simple circular Learn about the elements of a
« Methods of setting out: Tape simple circular curve, Interactive
method, Method of offset 1nclud1ng tangent Pomts, . Lectures
curve points, and intersection 9
5. Curves from the chord produce, Tape oints Presentations
and theodolite method, Two p ’
theodolite method, Total Learn various methods used to]  Exercise
station instrument method, set out circular curves in the
* Problems in setting out curve field.
Transition Curve: Brief Gain a basic understanding of
introduction, Superelevation transition and vertical curve.
Vertical Curve: Brief introduction,
Gradient and slope
Introduction: Definitions, Understand the concept of Interactive
6 Hydropower Components, Different terms used hydropower survey in Lectures 4
: Survey in hydropower survey engineering projects. )
Exercise

Field procedure: Planning

Learn systematic approaches
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Reconnaissance, Monumentation,
Detailing

Canal survey: Gradient
determination, L-Section and X-
Section data capturing

to planning hydropower
survey, starting with
reconnaissance to gather
initial data and proceeding
through detailing and plotting
the collected data.

Introduction

Different term used in
Hydrographic survey

Provision of control [Horizontal

Understand the concept of
hydrographic survey in

and Vertical] engineering projects. Interactive
Hydrographic Method of Sounding [Horizontal Unde.rstand the d1fferent terms|  Lectures 3
7. . o used in hydrographic survey. .
Survey and Vertical position] Presentations
Bathymetric techniques Learn the different sounding Exercise
methods.
Methods of disch : .
Bueck(e)t rsn(;thol(sic :rregffgszire Understand various methods
method. Weir njletho d. Salt Y used to measure discharge
dilution method
In.t roduction: Deﬁnltlp ns, - Understand the fundamental
Different terms used in mining .
concept of mining and
Surface and underground geological survey. Interactive
8. Min'ing and surveymng Learn the different terms used Lectures 2
Geological Survey Basics of tunnel surveying in mining and geological Exercise
Instruments used for mining survey.
Concept of geological, mineral .Leam gbout instruments used
maps and symbols 1 mining.
Interactive
Basic terms and components of a Learn various components and| [ ectures
Buildi building and construction terms used in building )
9. uilding ) o construction Demonstration 2
Construction Large scale mapping for building )
design Understand large scale
mapping for building design. Exercise
Introduction Understand the fundamental Interactive
) ) concept of setting out survey.
10. |Setting out survey Techniques of setting out Leami i Lectures 2
) ) earning the equipment and )
Concept of as built drawings techniques used for setting Exercise
out.
Understand the fundamental
Understanding terms of reference principles and importance of
(TOR), Technical standards, survey management.
specification Understand the professional Interactive
S Basic concepts and introduction of] ethics and code of conduct Lectures
11. urvey safety management expected of surveyors. ) 5
Management . . . Exercise
Care and precautions to be taken Equipped with the skills and .
Presentations

during field surveys

Professional ethics and code of
conduct of surveyor

knowledge necessary to
manage surveying projects
effectively, ensuring they are
completed safely and
accurately
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Model Questions

Section A: Objective Questions (5*1=5)
1. Which of the following instrument can be used to compute area in plotted plan?

Plot TIRUHT AT & U T qTAHT HEX T STHI FANT T Afeheeg?

a. Area meter
b.Passometer
c. Planimeter
d. Tellometer

2. T HEX F statement 6 T2

a. The contour are closed curves.

b. Contour line cross ridge line at right angle.

c. Contours are always parallel to the direction of the steepest slope.
d. Contour line never splits.

3. Forebay IR turbine TFH T TATS TLAAT ols & A2

a. Canal
b.Intake

c. Tailrace
d.Penstock

4. Most accurate method for setting out horizontal curve is.........

Horizontal curve & T TIRT Fera=aT Ter fafer &,

a. Rankine method

b. Two theodolite method
c. Deflection angle method
d. Three theodolite method

5. A vertical (or nearly vertical) passage to the mine through portal is known as

a. Vein

b. Adit

c. Shaft

d. Cross-cut
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Section B: Short Questions (2*4=8)
1. What do you mean by relief representation? Write down the major characteristics of contour. (1+3)

Relief representation ¥¥&! & &7 Contour T TH@ [HEITAEEH! ANAT [FFqd €A <T@ |

2. Write down the difference between Surface Surveying and Mine Surveying (Underground survey).
Surface Surveying ¥ Mine Surveying (Underground survey) % foemr Fe Reaee g2 (4)
3. Briefly write the different components of hydropower. (4)

Hydropower T fa¥= component & Jecl@ T GIEHUAAT A0 ﬁ'{g—aﬁ'ﬁ |

Section C: Long Questions

1. Horizontal and transition curve %I =aT€aT TI@'H | Horizontal curve &1 faf¥# elements €% avia
Tlf@'ﬂ | Transition curve design 9 ATYAT HAdvse e list out TIE[@'Q{I (2+3+3)

2. Route Surveying T9%! % T2 Route surveying # field procedure TGH AT ﬁ"v_{d AT @RE@TLI
Irrigation W & 22 =g AEear 996w Fa8 Terg? (1+3+1+3)
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Module XV: Project Work
JSTL 415

Introduction

This module is a part of the Junior Survey Training Local Level/Province, aiming to provide exciting
opportunities for trainees to unleash their creativity, curiosity, and problem-solving skills. Instead of
following a predetermined curriculum, trainees will have the autonomy to select a project that aligns with
their interests, expertise and career perspective.

Objectives
Upon the successful completion of this Module, the participants will be able to:

e Understand the planning process and preparation of a survey project
e Carryout survey project independently
e Prepare and present the findings and output in the form of a technical report

Training Details

Approach of Instruction: Lecture, Indoor Practical Classes, Outdoor Practical Classes
Duration of the Course: 25 days

Sessions per day: 5 Sessions (Sunday to Friday)

Total Number of Sessions: 125 Sessions

Evaluation Criteria:

Evaluation of this Module is conducted based on:
e Project Proposal
e Project Execution
e Project Presentation

e Project Report
Attendance Requirement:

Continued 7 days of absence (except some unavoidable condition) will disqualify the candidate for the

completion of the course
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Course Contents
Project Work [25 days]

Preparation [2 days]

Proposal writing [2 days]

Proposal defense [1 day]

Data collection [6 days]

Data processing and analysis [6 days]
Mapping/ output [4 days]

Report writing [3 days]

Report presentation: [1 day]

AN E D=

The number of days allocated to the activities may differ according to the subject and content of the project.
The final project most likely will be individual but can also be a group (in rare cases). It will be assigned to

the students from among the following possible topics:

Engineering survey projects
Data base preparation/development
Cadastral Survey Projects

GIS analysis and its application fields, LIS
Remote Sensing image analysis and its application

NN E W=

verifying in field and Accuracy assessment

Land administration/Land use/ Land pooling/zoning projects

8. Digital cartography, data visualization and presentation, google earth

9. Thematic mapping

10. Disaster Mapping and Management
11. Socio-economic surveys and mapping.
12. Other Relevant Topics

Breakdown of Evaluation is given in the following table:

Photogrammetric data acquisition, DEM generation/ Orthophoto/Image map preparation and

Activities Evaluated By Marks Criteria for Evaluation
allocated

Individual Viva 10
Project Presentation Project Evaluation Committee 30 Presentation Skills 10
Slides Contents and Arrangement | 10
Project Report Coordinator and Committee 30 Coordn}ator 15
Committee 15
Project Proposal 5
Overall Project Execution Project Supervisor 40 Coordination “.mh Supervisor 15
Involvement in Teamwork 15
Discipline and Sincerity 5
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