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Progressive Education Society’s

Modern College of Arts, Science and Commerce (Autonomous), Shivajinagar, Pune 05
T. Y. B.Sc. Geography (Minor)
(2023 Course under NEP 2020)
Course Code: 23ScGeoU5301 (T+P)
Section-I (Theory)
Title of the Course: Watershed Management (T+P)

Credits: 02 Total Lectures: 30
Examination Scheme: CIA: 20 Marks End-Sem: 30 Marks

Course Objectives:
1. To introduce the concept and significance of watershed management
2. To develop an understanding of watershed characteristics and hydrological processes
3. To provide knowledge about soil properties, and erosion process

Semester — V Lectures

Unit 1 Concept of Watershed Management 07

A.  Watershed: Meaning and Types
B.  Watershed management: Definition, Principles, Objectives
C. Identification of problems in watershed regions

Unit 2 Characteristics of Watershed 07

A.  Delineation of watershed
B.  Geomorphological Characteristics: linear, aerial & relief
aspects

Unit 3 Hydrological Process in Watershed 08

A.  Hydrological cycle

B.  Precipitation, interception, infiltration, evaporation and evapo-
transpiration, runoff, ground water-flow

C.  water budget

D.  Ecological characteristics of the river

Unit 4 Soils in Watershed 08

A.  Soil characteristics- Physical, Hydrological
B.  Soil erosion: Meaning and causes

Course Outcomes:
Students will be able to:

1. Understand the Fundamentals of Watershed Management, its principles and
objectives.

2. Identify the need for watershed management in sustainable resource planning.

3. Recognize common problems and challenges in watershed management.

4. Analyse geomorphological and Hydrological Characteristics of Watershed as well as
the ecological characteristics of river systems within a watershed.

5. Evaluate Soil Properties in Watersheds
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Credits: 02

Examination Scheme: CIA: 20 Marks

Course Objectives:
1.

T. Y. B. Sc. Geography (Minor)
(2023 Course under NEP 2020)
Course Code: 23ScGeoU5301 (T+P)
Section-II (Practical)

Title of the Course: Watershed Management (T+P)

Total Lectures: 15

To Develop Skills in Drainage Basin Analysis

2. To Enhance Understanding of Drainage Network Analysis

3. To Train students in plotting and analysing related to watershed
4. To Strengthen Fieldwork and Watershed Analysis Skills

End-Sem: 30 Marks

Semester - V Practical
Unit 1 Drainage basin analysis 05
A.  Delineation of watersheds using toposheets
B.  Demarcation of drainage basin and calculation of drainage
area by graphical method.
C.  Water budget diagram /Water balance estimation
D.  Soil loss estimation
Unit 2 Drainage network analysis 08
A.  Determination of stream orders by Strahler’s and Horton’s
method.
B.  Measurement of stream lengths and calculation of basin
areas of each order.
C.  Calculation of drainage density, stream frequency and
bifurcation ratio.
D.  Stream order and number relationship (Calculation and
plotting).
E.  Stream order and length relationship (Calculation and
plotting).
F.  Stream order and area relationship (Calculation and
plotting).
Unit 3 Field Visit 02
A. Minimum one day or two days field visit to study relief,
climate, soil, natural vegetation etc. in any watershed in
India.

Course Outcome:

Students will be able to:

Analyse and use topographic sheets to delineate watersheds accurately.
Graphically demarcate drainage basins and calculate their areas.
Estimate water balance and soil loss using appropriate methods.
Determine stream orders using Strahler’s and Horton’s methods.
Measure stream lengths and calculate basin areas for each order.
Compute drainage density, stream frequency, and bifurcation ratio.
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Analyse and plot stream order relationships with number, length, and area.

8. Visit and analyse successful watershed development projects and Prepare detailed

field visit reports with observations and data interpretation.
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T.Y.B.Sc. Geography (Minor)

(2023 Course under NEP 2020)
Course Code: 23ScGeoU6301
Section-I (Theory)

Title of the Course: Introduction to Geoinformatics (T+P)

Credits: 02 Total lectures:30
Examination Scheme: CIA: 20 Marks End-Sem: 30 Marks

Course Objectives:
1. To introduce fundamental concepts of Geographic Information System (GIS).

2. To familiarize the students with the GIS data types and models.
3. To acquaint the students with operations of spatial data, DEM and DTM.

Semester VI Lectures

Unit 1 Introduction to GIS 08

A.  Historical Development, Tasks and Components of GIS

B. Applications, Advantages and limitation of GIS

C. Moderntrendsin GIS
Unit 2 GIS Data Types and Models 12

A.  Concept of Space and Time, Data and Database

B.  Spatial Data Models: vector and raster data

C. Non-Spatial Data Models: Concept and Types of Database

Management System (DBMS)

Unit 3 Structuring and Operations of spatial data 10

A. Digitization, Editing and topology building
B. DEMandDTM

Course Outcomes:
Student will able to:

1. Understand the definition, components, task, application, historical development

and merits-demerits GIS.
2. Explain the concept and nature of spatial and non- spatial data types with their
models, Compare the raster and vector GIS spatial data.

3. Acquaint with the concepts of digitization, editing, DTM, DEM and also able to assess

the topology building and overlay analysis.
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Examination Scheme: CIA: 20 Marks

T.Y.B.Sc. Geography (Minor)
(2023 Course under NEP 2020)

Course Code: 23ScGeoU6301
Section-1I (Practical)
Title of the Course: Introduction to Geoinformatics (T+P)

Total Practical:15
End-Sem: 30 Marks

Course Objectives:
1. Tointroduce major components of Geospatial technologies, Digital Image Processing
methods applying satellite data
2. To familiarize students with the tools and techniques of interpretation of Arial
photographs, satellite image

3. To provide exposure to students with spatial analysis, GIS operations and mapping.
To acquaint students with the use and applications of GIS software’s and techniques.

E

5. To create skill amongst students about the mapping and accuracy assessment of
satellite data

Semester VI Practicals
Unit 1 GIS Input 03
A. Introduction of basic open sources GIS software (QGIS)
B.  Coordinate systems -Degree Minutes Second (DMS), Degree
Decimal (DD), Conversion of DMS to DD and DD to DMS
C. Geo-referencing and mosaic using GIS software
Unit 2 Spatial Database Analysis 07
A. Software based exercise
i. Digitization of layers (point, line and polygon features) from geo-
referenced SOI toposheet /quadrant
ii. Creation and export of shpfiles, Editing and topology of vector
layers
iii. Attribute data attachment
B. Manual exercise:
i.  Raster layer file structure: Run Length Encoding, Block Code,
Chain Coding, Quadtree
Unit 3 GIS Output 05

GIS software based
A. Map layout -Title, Grid, Scale, Direction, Index, sign and symbols
B. Design of maps (Point, Line and Polygon features maps) using
shape files of digitized toposheet/ quadrant




Course Outcomes:

Student will be able to:

1. Prioritize GIS input, storage, manipulation, retrieval, analysis and maps geographical
data

2. Design map layout and prepare GIS based various spatial and thematic maps,
compose land use/land cover maps using the software.

3. Classify the land use/land cover layers using Digital Image Processing and examine
accuracy assessment of Land use/land cover map.
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